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HOACHUTEJBHASA 3AIINCKA

[IporpaMmMa TO XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHWI K pe3yJbTaTaM OCBOCHHSI OCHOBHOU
o0pazoBaTenbHON IPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHusl, MPEACTABICHHbBIX
B ®I'OC OOO, a Takke Ha OCHOBE (QeaepalbHON padodeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIICTIIIUN MPEMOAaBaHUsI YICeOHOTO MpeaMeTa « XuMUsD»
B 00pa3oBarenbHbIX opranu3zanusx Poccuiickoii @enepanuu.

[Iporpamma mo xuMuu Aa€T TpPENCTaBICHUE O IENSIX, OOIIeH cTpareruu
oOy4eHHsi, BOCHUTaHUS W Pa3BUTHUS OOYYAIOMIMXCA CPEACTBAMHU YYEOHOIO
npeamera, YCTaHABIIUBAET 00s13aTENbHOE IPEAMETHOE COZIEpKaHHUE,
MpeyCMaTpUBACT paclpe/iefieHue €ro Mo KilaccaM M CTPYKTypUPOBaHHUE TIO
pazjieliaM U TeMaM MPOrpamMMbl MO XUMHUHU, OMNPEACNSICT KOJIMYECTBEHHBIE U
Kau€CTBEHHBIEC XapaKTepUCTUKU COJICpKaHMUS, PEKOMEHYEMYIO
MOCJEN0BATEIbHOCTh U3YYEHHS] XHUMUU C YYETOM  MEXKIOPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBS3€H, JIOTUKM y4eOHOTO  Tpoliecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYarommxcs, OMNpeAeiasieT BO3MOXHOCTH MpeaAMeTa IS
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTeIbHOM
IpOrpaMMbl HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKkkKe TpeOOBAHMM K
pe3yibTaTamM 00y4YeHUs XUMUU Ha YPOBHE 1EJIeH U3YUYeHUs MpeMeTa U OCHOBHBIX
BHUJIOB Y4YEOHO-TIO3HABATEIHHON JIEATEIIBHOCTH OOY4YarolIerocsi 1Mo OCBOCHUIO
y4eOHOTO CO/IepKaHMUs.

3HaHWE XWMHH CIYXXUT OCHOBOW [t (OPMHUPOBAHMS MHUPOBO33PEHUS
oOydJaromerocsi, ero MnpejCcTaBiICHUl O MaTepUaIbHOM E€IUMHCTBE MHUpPA, BAXKHYIO
pOJIb UrparoT (POPMUPYEMbIE XUMHEH TPEICTABICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPruu W 00 HSBOJIIOIMU BEILIECTB B MPUPOJE, O MYTIX PEIICHUS TJI0O0ATbHBIX
npo0JieM yCTOMYMBOTO Pa3BUTHUSL 4YEJIIOBEUECTBA — CBHIPHEBOM, YHEPreTUUECKOM,
MUIIEBON U SKOJIOTUYECKON 0€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHCHHUSI.

N3yuenne xumun:

CIIOCOOCTBYET  pealiu3allid  BO3MOXXHOCTEH JIIi  CaMOpa3BUTUSL U
dbopMUPOBaHUS KYJIBTYPHI JIMYHOCTH, €€ 00IIeH 1 (yHKITMOHATBHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (POPMUPOBAHNE MBINIJICHUSI U TBOPUECKUX CIIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOW  JIeSITEIBHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOJIUMBIX KakK B
MOBCEIHEBHOM JKM3HU, TaK U B MPO(HECCHOHAIIBHOM JIESITEIHHOCTH;

3HAKOMHUT CO CHeNU(PUKON HAyYHOTO MBIIIJICHUS, 3aKJIaJIbIBAE€T OCHOBBI
LIEJIOCTHOTO B3MJIsiia HA €IUHCTBO MPUPOIBI U YEIIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
ATanoM B POPMUPOBAHUU €CTECTBEHHO-HAYYHOW IPAMOTHOCTH O0YJArOIITNXCS;



crocoOCTBYyeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUAM, K IPUPOJE, K YEITOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
o0pa3oBaHUE O0yJArOITHUXCA.

JlanHbie HampaBlieHUS B OOYYCHHM XHMHH OOECIIEYMBAIOTCS CHEIU(DUKON
comepkaHusi  y4eOHOTO  TpeIMeTa, KOTOPBIM  SBISETCA  TEAaroTHYeCKH
aJanTUPOBAHHBIM OTPAXKEHHEM 0a30BOM HAYKU XMMUU Ha ONpPENCIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00I1IIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIUMUCS CUCTEMbl MEPBOHAYAIBHBIX MOHSATUNA XHMHUHU, OCHOB
HEOPraHMYECKOW XHMMHUU U HEKOTOPBIX OTIEJIbHBIX 3HAYUMBIX MOHSATHN
OpraHUYECKON XUMUHU.

CtpykTypa cojepkaHus MPOTpaMMbI MO XUMHUU CPOPMUpPOBAHA HA OCHOBE
CHCTEMHOIO mnojaxoAa K €€ mzydeHuro. CoaepKaHUE CKIAAbIBACTCS U3 CUCTEMBI
MOHATUN O XUMHUUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMbI MOHITUN O XUMUYECKOU
peakiuu. OO0e OSTU CHUCTEMBbl CTPYKTYpPHO OpraHU30BaHbl [0 MPUHIUITY
MOCJIEI0BATEIBHOTO PAa3BUTUS 3HAHU HA OCHOBE TEOPETUUYECKUX IPECTABICHUIN
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunoanueckoro 3akona /. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUSI O CTPOCHUU aTOMa U XUMHUYECKOM CBSI3H;

— TPEACTaBICHUN 00 HICKTPOIUTHYECKON JUCCOLMAIMU BEIIECTB B
pacTBopax.

TeopeTndeckne 3HaHHMS PACCMATPUBAIOTCA HA OCHOBE HMIIUPUYECKHU
MOJIyYEHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENIBHO OT OJJHOTO
YPOBHSI K JPYroMmy, BBIMONHSA (YHKIMH OOBSICHEHUS M MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOrO MPUMEHEHHUS U TOTYy4YCHUS
M3y4aeMBbIX BEIIIECTB.

OcBoeHue mnporpaMMbl 1O XHMHH  CIOCOOCTBYET  (DOPMUPOBAHUIO
MPEACTABIICHUS] O XUMHYECKOM COCTABIIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHUCTEeMHON NPUPOJbl, IIEHHOCTHOIO OTHOUIEHHWS K HAayYHOMY 3HAHUIO H
METOJaM TO3HaHHS B Hayke. M3yueHHe XUMUU TPOUCXOIUT C MHPUBICYEHUEM
3HAHUU W3 paHee M3YYEHHBIX Y4EOHBIX MpeamMeToB: «OKpyKalomui MUPY,
«buonorus. 5—7 knaccel» u «du3uka. 7 Kiacc».

[Ipu w3ydeHMH XUMUU TPOUCXOTUT (POPMHUPOBAHWE 3HAHUA OCHOB
XUMUYECKON HAyKH Kak 00JIaCTHM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOM
NEATEIbHOCTH 4YEJIOBEKAa M KAaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPBHI.
3amaua y4eOHOTO TpeaMeTa COCTOMT B (OPMHPOBAHUU CHUCTEMBI XMMHYECKUX
3HAHUW — Ba)KHEUINX (haKTOB, MOHATHM, 3aKOHOB U TEOPETUUYECKUX TMOJIOKECHHM,
JOCTYMHBIX 0000IIEHN MUPOBO33PEHUYECKOT0 XapaKTepa, si3blka HayKH, B



OpUOOIIEHNHM K HAyyHbIM METOAAM TO3HAHMUA MpPU H3YYCHHH BEIIECTB H
XUMHUYECKUX peaklMid, B (OPMHUPOBAHUM U Pa3BUTUU MO3HABATENIbHBIX YMEHUH U
UX TPUMEHEHUU B YueOHO-NIO3HABATEIbHONM U y4eOHO-HMCCIIEI0BaTENbCKON
JESTEIbHOCTH, OCBOCHMM INpaBUJ O€30IaCHOr0 OOpalleHUs C BEIIECTBAMHU B
[MOBCEJHEBHOM KU3HU.

[Ipu u3yuyeHun XMMHUUA Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HaYeHue MpuoOpesn Takue 1eNH, Kak:

— (GOpMHUPOBAHUE HWHTEIJIEKTyaJIbHO PpPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEIBbHOMY MPUHSATUIO DPELICHUM,
CIIOCOOHOM alaliTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCcKoe MpUOOIIECHHUE
oOyJaronmxcsi K CaMOCTOATENIbHON I103HABATENbHON NIE€ATEIbHOCTH, HAy4YHBIM
METOJIaM TO3HaHUs, (OPMUPYIONIUM MOTHUBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHH;

— o0ecreueHue yciIoBUi, CIOCOOCTBYIOIUX TPUOOPETEHUIO 00YUarOIIMMHUCS
OMbITa Pa3HOOOpPa3HOW MAEATENBbHOCTH, MO3HAHHUS U CAMOIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KJTIOYEBBIX KOMIIETEHIIUH), MMEIOIIMX YHUBEPCAIBbHOE 3HAYCHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH,

— QopmupoBanue oOueld GYHKIIMOHAIBHON M €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM YHCJIE YMEHUH OOBSACHATP M OLICHUBATH SIBJICHMS
OKpY’KaloIIer0 MHpa, WUCIONb3Yys 3HaHUS U ONbBIT, MOJYYEHHbIE MPHU HU3YUYCHHUH
XUMHH, TPUMEHATh WX MpPH pEIIeHWHd MpoOJeM B TOBCEAHEBHOW >KU3HH W
TPYZIOBOU JIEATEIBHOCTH;

— (QopmupoBanue y OOydaroomuxcs TyMaHHCTUYECKHX OTHOIICHUH,
NOHMMAaHUS LEHHOCTH XUMHUYECKMX 3HAHMM JUIs1 BBIPAOOTKH OSKOJOTHYECKH
eJIeCO00Pa3HOr0 MOBEACHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEJSAX
COXPaHEHMS CBOETO 30POBbS U OKPYKAIOLIEH MPUPOIHON CPENBL;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIIMTAaHUI0O HAa OCHOBE YCBOEHHUS OOIICUETOBEYECKUX IEHHOCTEM,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(Uis U HANpaBJIEHHOCTU AAJbHEHIIEro
oOydJeHwusl.

OOmiee YWCIO YacoOB, OTBEAEHHBIX [UISI M3YYCHHS XUMHUU Ha YpPOBHE
OCHOBHOT0 0011ero o0pazoBanusi, cocrapisier 136 yacoB: B 8 kitacce — 68 yacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEIEINIO).



COJEPXAHME OBYYEHMUA

8 KUIIACC

IlepBoHaya/ibHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YEIOBEKAa. XUMHS B CUCTEME HAYK.
Tena u BemecTtBa. PU3NYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHHE
BeniecTB. [loHATHE O MeTOMax MO3HaHHWS B XMMHUH. UMCThIE BEIIECTBA U CMECH.
CrniocoObl pa3zenenus cMecei.

ATOMBI ¥ MOJIEKYJbl. XHUMHUYECKHE 3JE€MEHThl. CHUMBOJBI XUMHYECKHUX
31eMeHTOB. [IpocThie U Cl0KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckass ¢gopMyna. BaaeHTHOCTP aTOMOB XHMHYECKHUX OSJIEMEHTOB.
3aKOH TIOCTOAHCTBA coOcTaBa BemecTB. (OTHOCUTENIbHAsA AaTOMHAs Macca.
OtHOcuTENnbHAs MOJIEKYJsIpHas Macca. MaccoBast JOJISI XUMHYECKOTO 3JIEMEHTA B
COCMHECHUMU.

KonnuectBo Bemectsa. Monb. MonsipHas macca. B3anmocBsi3p KoJIn4uecTBa,
MacCchl W 4YHUCJA CTPYKTYpHBIX €IWHHUIl BemiecTBa. Pacuérel mo dopmyiam
XUMHUYECKUX COCTUHEHUM.

Ou3NYeCKUe U XMMUUYECKHUE SIBICHUS. XUMHUECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHMs] MAcChl BEHIECTB. XUMHUYEcKHe ypaBHeHus. Knaccudbuxaius
XUMUYECKUX PEaKIUil (COeAMHEHUS, PA3I0KEHUs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuii IKCnepuMeHm:

3HAKOMCTBO C XUMHYECKOW MOCYJI0H, MpaBwiiaMu paboThl B JlabopaTopuu U
npuéMamu oOpaileHus: ¢ 1abopaTopHbIM 000PYAOBaHUEM, U3YUEHUE U OMUCAHUE
bu3UYECKNX CBOWCTB OOpa3lloB HEOPraHWYECKUX BEIICCTB, HaOIOJEHUE
dbu3nyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJla, pacCTUpPAHHUE caxapa B CTYIIKE,
KUTICHWE W KOHJCHCAIMS BOJABI) U XUMHYECKUX (TOPEHHE CBEYM, MPOKAJTUBAHUE
METHOM MTPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCTIOTON) SIBJICHHM, HAOMIOACHUE U
OTNMCaHUE TPU3HAKOB MPOTEKAHUS XUMHYECKUX PpeaKIui (pa3ioKeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPUIOM Oapusi, pa3ioKeHHE TUIPOKCHUIA
meau (1) mpu HarpeBanuu, B3auMoieicTBHE kene3a ¢ pactBopom cosu meau (11),
U3y4eHUE CIOCOOOB Pa3JeICHHUs] CMECEH: C MOMOIIbI0 MarHuTa, (GuIbTPOBAHUE,
BbITIApUBAHUE, JUCTHLIAIMSA, XpoMaTorpadusi, MpoOBEJeHNUE OYUCTKH TTOBAPEHHON
CoJi, HaOJIOJICHWE W  OMNHCAaHHUE  PE3yJbTAaTOB  IPOBEJACHUS  OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAaCChl, CO3IaHUE MOJEIEH MOJEKYJI
(1IapocTepKHEBBIX ).

Baxueilue npeacraBuTe/Id HEOPraHUYEeCKMX BelIeCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucinopoa — 3J€MEHT U IPOCTOE
BemecTBO. Haxoknmenue kucimopona B TpUpoje, (PU3MYEcKne M XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Okcunpl. [Ipumenenue kucimopoaa. CrocoObl



MOJIydeHUs] KHUCIIOpoja B JabopaTopud W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoza B mpupojae. O30H — aioTpoIiHas Mo uGUKaIUs KUCIOpoa.

TemnoBoit 3¢p(deKT XUMHUECKON peakinu, TePMOXUMUYECKUE YpaBHEHHUS,
9K30- M JHAOTEPMHUYECKHUE peaKIUU. TOIIMBO: yrojib M METaH. 3arps3HCHHE
BO3/lyXa, yCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — »smeMeHT W mpocToe BemecTBO. HaxokneHue Boaopola B
npupoae, (GU3MYECKHEe ¢ XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
roxy4denus. Kuciorsl u coin.

Monsipubiii  00bEM  ra3oB. Pacdu€Thl 1O XUMHMYECKMM YpaBHEHUSIM.

dusnyeckne cBOKWCTBA BOAbl. Boaa kak pactBopurtens. PacTBOpEL.
HacelllleHHBIE M HEHACBIIIEHHBIE PACTBOPBI. PacTBOPHMOCTH BEIIECTB B BOJE.
MaccoBas A0Ji BEIIECTBA B pacTBOPE. XUMUUYECKHE CBOMCTBA BOJbI. OCHOBaHUS.
Ponp pacTBOpoB B IpupoZie ¥ B KU3HU 4YeloBeKka. KpyroBopoT Bozbl B IPUPO/IE.
3arps3HeHne NpUpoAHbIX BOJ. OXpaHa U OYHCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranmdeckux coeauHeHuid. Oxcunpl. Knaccudukamms
OKCUJIOB:  cojeoOpa3yromue (OCHOBHBIE, KHUCIOTHbIE, aM(pOTEpHbIE) U
HeconieoOpaszyromme. Homenknarypa oxcugoB. duzmyeckue U XUMUYECKUE
CBOMCTBA OKCHUJOB. [lonydyeHrne OKkCHuIoB.

OcHnoBanusa. Krnaccudukaruss ocHOBaHWN: IIENOYM U HEPACTBOPHUMBIC
ocHoBaHusa. HoMeHknatypa ocHoBaHmil. PU3NMYECKHME U XUMHUYECKHE CBOMCTBA
ocHOBaHuU. [lonydyeHnne ocHOBaHUI.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucnor. Gusndeckue u
XUMHUYECKHE cBoMcTBa KHCIOT. Pan axtmBHOcTm MetauioB H. H. bekerosa.
[TosyyeHue KUCoT.

Comu. Homenknatypa coisieit. Gu3nueckue 1 XUMUYECKHUE CBOMCTBA COJIEH.
[Tonyuenue conen.

['eneTnueckas CBsI3b MEXKy KilacCaMy HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuii IKCnepuUMeHm:

Ka4eCTBEHHOE OIPECIICHUE COAEPKAHUSI KUCIOPOJa B BO3yX€E, MOJTyUYCHHUE,
coOupaHue, pacno3HaBaHWE M HW3YYEHUE CBOWCTB KHCIOPOJa, HAOIIOACHUE
B3aUMOJICHCTBUSl BEIIECTB C KHUCJIOPOAOM M YCJIOBUSI BO3HUKHOBEHUS W
npeKpaiieHus TopeHust (mokapa), O3HAKOMJIEHHWE ¢ OOpa3llaMu OKCHJIOB H
OMHCAaHUEe WX CBOWCTB, TMOJyYeHHE, COOMpaHWEe, pPACTO3HABAHWE U H3YYCHHE
CBOMCTB BOJiOpoja (ropeHue), B3auMojenrcTBue Bojopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPHAIIOB), HAOJIOICHHE O0pa3lloB BEIIECTB
KoJu4decTBOM 1 MoOJib, HCCIIeIOBaHME OCOOCHHOCTEH pPacTBOPEHHUS BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C OMNpPEIEIEHHON
MacCOBOM J0Jield pacTBOPEHHOTO BEIIECTBA, B3AUMOJCHCTBUE BOAbI C METAILIAMU
(HaTpueM M KajblueM) (BO3MOKHO HUCIOJIb30BAHUE BUIECOMATEPHUATIOB),



UCCIIeIOBaHHE OO0pa3lloB HEOPraHMYECKUX BEIIECTB pPa3JIMYHBIX  KIJIACCOB,
HaOJII0/IEeHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B PacTBOpAxX KHUCIOT U LIEJIOYEH,
n3ydyeHue B3ammojercTBus okcupa meau (I1) ¢ pacTBopoM cepHOW KHCIOTHI,
KHCIIOT € METaJUIaMH, PEAKLUUN HEUTpANU3alyM, IOJIyYEHUE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOTO METAJUIa IPYyTMM K3 PacTBOpa COJM, PELICHUE
DKCIEPUMEHTAIBHBIX 3a7a4d N0 Teme «BaxHenmme Kiaccel HEOPTraHHYECKUX
COCIMHECHUI.

Hepunoauyeckuit 3axkoH u Ilepumoamyeckass cucreMa XUMHYECKHX
jaementoB JI. U. MengeneeBa. Ctpoenne aToMoOB. XMMHYECKasi CBS3b.
OKHCIUTEJBbHO-BOCCTAHOBUTEIbHBIC PEAKIHT

[lepBple MONBITKM KIaCCUPUKAMM XUMHUYECKUX 3JIeMeHTOB. I[loHsATHe o0
rpylnnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHbIE M IIEIOYHO3EMEIbHBIE METaJUIbI,
raJIOr€Hbl, HHEPTHBIE T'a3bl). DJIEMEHThI, KOTOpblE 00pa3ylOT aM(OTEpHbIE OKCUABI
Y TUIPOKCHU/IBI.

Ilepuonnyeckuit 3akoH. Ilepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. MengeneeBa. KoporkomepuogHas W JIUMHHONEpHOAHas  (OpPMBI
[Tepunoanueckoit cucremsl xumudeckux 31aeMeHToB . Y. MenneneeBa. Ilepruoasl
n rpynmbl. OU3UYECKUM CMBICI MOPSAKOBOTO HOMEpA, HOMEpPOB NEPHONA H
IPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTpoHbl. CTpoeHMe
AJIEKTPOHHBIX ~ 00004eK aroMoB mepBbIX 20 XUMHUYECKHX 3JIEMEHTOB
Ilepnommueckonr cucremnl [[. M. MenneneeBa. XapakTEpUCTUKA XUMHYECKOTO
3JIEMEHTA 10 ero noJyioxkeHuto B [lepuonnueckoit cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XWUMHUYECKHX JJIEMEHTOB,
METAJNINYECKNX U HEMETAIUNIMYECKUX CBOMCTB IO TPYIIIIAM U IIEPUOJIAM.

3nauenue [lepuoguueckoro 3akoHa u [leproanyueckoil CUCTEMbI XUMHUYECKUX
AJIEMEHTOB Ui pa3BUTHUs Haykd U npaktuku. JI. M. MenneneeB — yd€Hbll u
IrpaXKIaHUH.

Xumuueckas cBsizb. KoBaneHTHass (NOdsipHass W HEMNOJSIpHas) CBA3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAsI CBS3b.

Crenenp  okuciieHHd. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKIIMM.
[Ipouecchl OKuCaEHUs 1 BOCCTaHOBIICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpasloB BEIIECTB METAIJIOB U HEMETAJJIOB, B3aUMOJICHCTBHUE
TUAPOKCUIA LHMHKA C pPAaCTBOPAMH KHCJIOT M UIEIOYEH, NPOBENCHUE OIIBITOB,
WUTFOCTPUPYIOIIUX ~ HNPUMEPBI  OKUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIIMA
(ropenue, peakinu pas3yiokKeHUs,, COeTUHEHHUS).

Mesicnpeomemmnoie cea3u



Peanuzamusi MeXIpenIMeTHBIX CBsi3ed NpU H3yUYEHUH XUMUU B 8 Kiacce
OCYULIECTBJISIETCS. 4Yepe3 HCIOJIb30BaHHE KaK OOLMX €CTeCTBEHHO-HAYYHBIX
NOHSATUM, TAK W MOHATHUH, SBIAIOIIUXCS CUCTEMHBIMU ISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OO1ue ecTecTBEHHO-HAYUHbIE MOHATHA: HAYYHBIA (akT, TUMOTE3a, TEOPHUs,
3aKOH, AaHalW3, CHHTE3, KIacCUpUKalusi, NEPUOAUYHOCTb, HAOIIOIEHUE,
AKCIIEPUMEHT, MOJEIUPOBAHNE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

®u3uka: Marepus, aTroM, DJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWUL,
M30TOIIBI, PAJUOAKTUBHOCTb, MOJIEKYJA, DJIEKTPUUYECKUMN 3apsij, BEUIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEILECTBA, a3, (PU3NYECKUE BEITUUYUHBI, €AUHUIIbI
U3MEPEHUS, KOCMOC, IUIAHETHI, 3BE3b1, COJHIIE.

buonorus: hotocunTes, nprxanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MHUHEpAIbl, TOPHBIE IOPOJIHI,
ITOJIE3HBIE HCKONIAEMBIE, TOIIIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XUMHMYECKAs peaKIUs

Ilepuonnyeckuit 3akoH. Ilepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. Menneneea. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B HM3MEHCHUU CBOMCTB
XUMHAYECKUX DJJIEMEHTOB IMEPBBIX TPEX TNEPUOAOB, Kalus, Kalbluid M HX
COCAMHEHUH B COOTBETCTBHUM C IIOJIOXKEHUEM JJIEMEHTOB B Ilepnommyeckon
CHUCTEME U CTPOCHHEM UX aTOMOB.

CtpoeHue BemiecTBa: BHAbI XUMUYECKOM CBSI3U. THUIBI KPHUCTAUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUINA KPUCTAJUIMYECKON PEMIETKH U
BUJla XUMHUYECKOUN CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKHE
CBOMCTBa BEIIECTB, OTHOCAIIMXCS K Pa3IU4HbIM KJaccaM HEOPraHWYeCKHX
COEMHEHN, TEHETUYECKas CBS3b HEOPTaHUUECKUX BELIECTB.

Knaccudukanysa XuMUYeCKUX peaklvii MO pa3auyHbIM MPU3HAKaM (IO YUCITY
M COCTaBy YYacTBYIOIIMX B pEaKUUH BEIIECTB, MO TemoBoMy 3¢¢eKTy, 1o
M3MEHEHUIO CTETEHEH OKHUCICHHS XMMHUYECKHUX 3JIEMEHTOB, 110 00paTUMOCTH, IO
YYaCTHIO KaTalu3aropa). DK30- U IHAOTEPMUUECKUE PEAKLIUU, TEPMOXUMUYECKUE
YPaBHEHHS.

[Tonsitue o ckopoctu xumuueckoud peakuuu. [lonarue o0 oOpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKUX peaknusix. [IoHsITHE 0 TOMOTEHHBIX U Te€TePOTeHHBIX
peakuusx. [lonarue o karanuse. [loHsiTHE 0 XMMUYECKOM paBHOBeCHU. DAKTOPBI,
BIMAIONIME HA CKOPOCTh XUMHYECKOW pEAKUMH M IIOJOKEHHE XUMHUYECKOIO
PaBHOBECHSL.

OKHCIIUTENTFHO-BOCCTAHOBUTENILHBIE  PEaKIMKM,  JJICKTPOHHBIA  OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHOW peakuuu. CocTaBieHUE ypaBHEHUM



OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIUMUW C  HCHOJB30BAHHEM  METOJA
AJIEKTPOHHOIO OaJiaHca.

Teopus 3NEKTPOIUTUYECKON AUCCOLMALMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Katnonel, annonsl. MexaHu3M IHCCOLMAIMU BEIIECTB C PA3JIMYHBIMHA BUIAMU
xuMHuueckon cBs3u. CreneHs quccounanuu. CUIbHbBIE U CIa0bIE 3JIEKTPOIUTHI.

Peakuuu noHHOro oOMeHa. Y cinoBus NpOTEKaHUs Peakil HOHHOTO 0OMEHa,
IIOJIHBIE M COKpAlIEHHBIE HOHHBIE ypaBHEHHs peakuuid. CBoiicTBa KHUCIOT,
OCHOBaHMI M COJIEM B CBET€ MPEJICTAaBICHUNA 00 3JIEKTPOJIUTHYECKOU
nucconnanyu. KauectBeHHble peakunu Ha HOHBL. [lonsATHE 0 THApONIM3E CoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISAMH KPHUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEILIECTB — METAUIOB U HEMETaIoB (rpagura W ajnMasa), CIO0XKHBIX BEIIECTB
(xJopuga HaTpuUs), UCCIENOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW peakuuu
OT BO3/JCHCTBUS pa3IUYHbIX (HAKTOPOB, HCCIEJOBAHUE AIIEKTPONPOBOIHOCTH
pacTBOpPOB BELIECTB, IIpolLecca AUCCOLMALMM KHUCIOT, LIEJI0Yer U ColeH
(BO3MOXKHO  HMCHOJIb30BAaHME  BHJIEO0 MAaTEpPUAlOB), IPOBEAEHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKK  MPOTEKaHUs  peakluii MOHHOro  oOMeHa
(oOpa3oBaHue ocajaka, BbIIEJICHHE ra3a, o0Opa30BaHHWE BOJBI), OIBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIUN
(ropeHue, peakuuy pa3ioXKeHHs, COCAUHEHHUs), pacllO3HABaHUE HEOPraHUYECKUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pEAaKUUMWd HA HOHBI, PpEIICHHE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTauibl 1 MX COeAUHEHUA

OOmiasi xapakTepucThKa rajoreHoB. (OcoOEHHOCTH CTPOECHHS AaTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHue u (U3NYeCKHue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMHYECKHE CBOWCTBA Ha IPUMEpPE  XJopa
(B3aMMOJEHCTBHE C METallaM{, HEMeTallaMH, Wieso4amu). XJIOPOBOAOPO/I.
CounsiHasg KHCJIOTAa, XMMUYECKUE CBOMCTBa, MOJy4YeHHUE, NpuUMeHeHue. JlelcTBue
XJIOpa M XJOpPOBOAOPOJA HAa OPraHU3M 4YelIOBEeKa. BaxkHenmme XJIOpuApl U HUX
HAaxO0KJICHUE B IIPUPOJIE.

O6mras xapakrtepuctuka 37aeMeHTOB VIA-rpymmbl. OcOOEHHOCTU CTPOEHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHue M (u3HUecKUe CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPONHbIE MOAU(PHUKALIMU KHCIOPOaa
U cepbl. XumMudeckue cBoiicTBa cepbl. CepoBOmOpOJ, CTpoeHHE, (PU3HUECKUE U
XUMHYeCKue cBorcTBa. OKCUABI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnas xwuciora, (GU3MYSCKHE MW XHMHYSCKHE CBoMcTBa (0OIIMEe  Kak
MpeJCTaBUTENs Kjacca KHUCIOT W crhenuduyeckue). XHUMHUYECKUE PEaKIuu,
JeXallie B OCHOBE MPOMBIIIIEHHOTO CMoco0a MOJyYeHUs CEPHOW KHUCIIOTHI.
[Ipumenenue cepHoi KucaoTsl. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAS PEAKLINS Ha



cynbdar-uoH. Haxoxaenue ceppl u €€ COEOTUHEHHN B MpHUpoAe. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOMIeH cpefbl COCIUMHEHHSIMU Cepbl (KUCIOTHBIE JOXIH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeA0TBPALICHUSI.

OOmiasi xapakTepucThka 371eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTEMEHHU OKHUCICHUS. A30T, paclpOCTpaHEHUE B MPHUPOJE,
dusnueckue U XUMHUecKre cBoiicTBa. KpyroBopor a3ora B npupojie. AMMHAK, €T0
du3nueckre U XUMUYECKHUEe CBOMCTBA, MOJydyeHue u npuMeHeHue. Coiau aMMOHUS,
ux pU3NUECKUe U XUMUYECKHE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas: peakiys Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoydeHHe, (HU3NICCKUe M XUMUUYCCKUC
CBONCcTBa (00mME KaK TPEICTABUTENA Kjacca KHCIOT W CIenu(pUIecKue).
Hcnonb3oBaHne HUTPATOB U COJEH aMMOHHUS B KauyeCTBE MHUHEPAIbHBIX
yno0peHuii. XuMU4ecKoe 3arpsi3sHeHUE OKPY>KaIOIIeH Cpe/ibl COeTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIU, 3arps3HEHHE BO3JlyXa, MOuYBBl U BOJOEMOB). Docdop,
ajuioTponHeie Moaudukaruu docdopa, Pu3MUECKHMEe U XUMUUYECKHUE CBOMCTBA.
Oxkcup docdopa (V) u bochopHas kucnota, Gu3nIECKre 1 XUMUIECKUE CBONCTBA,
nosryuenue. Mcnons3oBanue GocdaToB B kKauecTBE MUHEPATBLHBIX YA00PEHHUIA.

O6mas xapaktepuctuka 3aeMeHTOB [VA-rpymmbsl. OcOOEHHOCTU CTPOEHUS
aTOMOB,  XapakTEpPHbIE  CTEMEHU  OKHUCJICHUSA.  YIJIEpOJ,  aJUIOTPOMHBIC
Moau(dUKalMKM, pacOpocCTpaHeHHE B TMpupoae, GUHUYECKHE U XUMUYECKHUE
cBoiictBa. Ancopouusa. KpyroBopot yriaepoaa B npupoje. OKCUbl yriiepoaa, ux
duznueckue W XUMUYECKHE CBOWCTBa, JIEWCTBHE HA KUBBIE OPraHU3MBI,
MOJIyYeHHE U TMPUMEHEHHEe. DKOJIOTMYECKHE MPOOJIeMbl, CBS3aHHBIE C OKCHUIOM
yraepoaa (IV), runoresa rIo0aJbHOTO TOTCIUICHHS KJIMMAaTa, MapHUKOBBIN
addekT. YroapHas KUcaoTa U €€ colM, X PU3NIYeCKUue U XMMHUYECKHE CBOMCTBA,
noiiyueHne W npuMmeHeHue. KadecTBeHHass peakius Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIINIEHHOCTH M CEITHLCKOM
XO351CTBE.

[TepBoHauanbHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUIX
yriepona (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJ, TJIMIEPHUH, YKCYCHasl KUCJIO0TA).
[IpupoaHbie HMCTOYHUKH YTJIEBOJOPOJAOB (Yroyib, MPUPOJHBIN Ta3, HEDTH),
IPOAYKThl WX mepepaboTku (O€H3WH), WX POJib B OBITY U TIPOMBIIUICHHOCTH.
[TonsTre 0 OMOIOTUYECKH BaXKHBIX BEIIECTBAX: KUpaxX, OelkaxX, YriaeBoJax — U UX
poiiM B OKM3HM 4ejloBeka. MarepuaibHOe E€IUHCTBO OPTraHUYEeCKUX U
HEOPTaHUYECKUX COCITMHCHUU.

Kpemuwmii, ero ¢usnueckue W XUMHUYECKUE CBOWMCTBA, TIOJYyYCHHE W
npumeHenue. CoenuHeHus KpemHHs B mnpupojge. OOmme mnpeacraBieHus 00
okcuae kpemuusa (IV) u kpemuueBor kuciaore. CUIMKaThl, UX HCIOJIH30BaHUE B
OBITY, B NMPOMBIIIUICHHOCTH. Ba)kHEWIIMEe CTpOUTENbHBIE MaTepUalbl: KEpaMHUKa,



CTEKJIO, LIEMEHT, OeTOH, *kene300eToH. [IpobieMbl 6e30MmacHOro MCIOIb30BaAHUS
CTPOUTENBHBIX MATEPUAIIOB B IOBCEAHEBHOW JKU3HHU.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3lioB HEOPTAaHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPHUJ-UOHBI U HAOJIOJEHUE MPU3HAKOB
UX TIPOTEKAHMsI, OIBITHI, OTpaKAIOIIMEe (PU3NUECKHE U XUMHUYECKHE CBOWCTBA
TaJIOTEHOB U WX COCJAMHEHHN (BO3MOXHO MCIOJB30BaHUE BUEOMATEPUAIIOB),
O3HAKOMJIEHUE C O0Opa3laMu XJIOPUIOB (TaJOT€HUJOB), O3HAKOMJIEHUE C
oOpasnaMu  ceppl W €€  COCINUHEHUSIMH  (BO3MOXKHO  KCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HAOIIOACHHUE Mpoliecca OOYIIIMBAHUS caxapa MoJ JACHCTBHEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBl, M3YYEHHE XHUMHUYECKHUX CBOMCTB
pa30aBiIEHHOM CEPHON KUCIIOTHI, MPOBEICHNE KaUeCTBEHHOM peaKIuu Ha CyJbdaT-
WOH W HaOJOJCHUE NpHU3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3UYECKUMU
CBOMCTBaMH a30Ta, (ocdhopa M uX coequHEHUH (BO3MOMKHO HCHOJIb30BAHKE
BUJIEOMATEPUATIOB), 00pa3iaMu a30THBIX U (PocopHBIX ynoOpeHui, molydeHue,
coOupaHue, pacrno3HaBaHME€ U HW3Y4YEHHUE CBOWCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX PEaKIMi HA UOH aMMOHUS U (ochaT-uoH U U3ydeHHE NMPU3HAKOB
UX IIPOTEKaHMS, B3aUMOACHCTBHE KOHIEHTPUPOBAHHONW a30THOU KHUCIIOTHI C MEIBIO
(BO3MOXKHO HCII0JIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenen
KPUCTAUIMYECKUX PEImIETOK anmasa, rpaduta, (QysuiepeHa, O3HAKOMIICHUE C
POLIECCOM  aJICOPOIIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM W
YCTPOMCTBOM MPOTHUBOrasa, MoJIydeHHe, COOMpaHue, pacrno3HaBaHUE U U3YUYCHHE
CBOMCTB YTJIEKHMCJIOTO Trasa, MPOBECHUE KAYECTBEHHBIX PEakiMil Ha KapOOHAT U
CUJIMKAT-UOHBl MU W3y4YEHUE TMPU3HAKOB MX MPOTEKAHUS, O3HAKOMJICHHE C
OPOAYKIMEN CUJIMKATHOW MPOMBIIUICHHOCTH, PEIIEHUE HSKCHEPUMEHTAIbHbBIX
3a7a4 1o TeMe « BakHenre HeMeTaluIbl U UX COCTUHEHUS.

MeTaibl 1 MX COeTUHEHUSA

OO6mrast xapakTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepuommueckor cucreme xumuueckux a3viemeHtoB J[. .
MenpneneeBa u crpoeHusi atomoB. CTpoeHHE MeTauioB. MeTamunyeckas CBsi3b U
METAJNIMYECKass  KPUCTAJUIMYECKass  pemeéTka.  DJIIEKTPOXMMHYECKHU  Pf
HanpspKeHU MeTaioB. @U3nyeckre U XMMUYECKHUE CBOWCTBa MeTaiioB. OO1ue
CIOCOOBI TIOy4YeHUs: MeTauioB. [loHSATHE O KOpPpO3WHM METaiOB, OCHOBHBIC
CroCcOOBI 3alUThl MX OT Koppo3uu. CmaBbl (CTajab, YYTyH, IIOPATIOMHUHHM,
OpoH3a) ¥ UX MPUMEHEHHUE B OBITY U MPOMBIIIIIICHHOCTH.

[llenounsie meTamnel: nosnoxeHue B [lepuoanyeckon cucreme XUMHYECKUX
sanemenToB JI. M. MenpaeneeBa, CTpoeHHME WX aTOMOB, HAaXOXJICHUE B MPUPOJE.
®u3nuecKkrue U XMMUYECKUE CBOWMCTBA (HA mpumepe HaTpus v Kanus). OKCUIbl U



TUOPOKCUABI HaTpusd MW Kanuda. [IpuMeHeHne WIEeNOoYHBIX METAUIOB U UX
COEIMHEHUM.

[[lenouyno3eMenbHbIE METAJUIbl MarHMid MW KaJbLMWA: IOJOXECHHE B
Ilepnomuueckon cucreme xuMmuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaXOKJIeHHE B Ipupoie. PU3nyeckue 1 XUMUUYECKUE CBOMCTBA MarHus
U Kanplusa. Baxueiilve coeAuHEHUs Kaiblus (OKCUI, TUIPOKCHUMA, COJH).
XKécTkocTb BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AJIFOMUHUN: TIOJIO)KEeHUE B [leproanueckon cucTeMe XMuMAYECKUX 3JIEMEHTOB
JI. . Menneneesa, CTpoeHHE aToOMa, HaxOKIECHHE B mpupone. Pusnveckue u
XUMHUYECKHUE CBOMCTBa amtoMUHUSA. AMGpOTEpHbIE CBOMCTBA OKCUAA U THIPOKCH]IA
ATIOMHUHUSL.

Keneso: nonoxxenue B [lepuonanueckoil cucteMe XMMUYECKUX 31€MEHTOB /1.
N. MenneneeBa, CTpOCHHE aToMa, HAXOXKICHHE B npupone. Pusmyeckue u
XUMUYECKUE CBOMCTBA kene3a. OKCUIbI, THIPOKCU bl U conu xkenesa (11) u xenesa
(1), ux cocraB, CBOMCTBA W MOJYYCHHE.

Xumuueckuii IKCnepuUMeHm:

O3HAKOMJIEHHME ¢ oOpasllaMd METalIOB M CIUIaBOB, HX (U3UYECKUMU
CBOMCTBaAMHU, HU3YUYEHHE  PE3YJbTAaTOB  KOPPO3UM  METAIOB  (BO3MOYKHO
WCIIOJb30BAaHUE BHUJIEOMATEPUATIOB), OCOOEHHOCTEW B3aUMOJEHUCTBHUS OKCHJA
Kalbllud W HATpPUS C BOJOM (BO3MOXKHO UCIIOJIb30BAHUE BHUICOMATEPUAIIOB),
VICCIIEIOBAHNUE CBOMCTB KECTKOM BOJIbI, IIPOLECCA TOPEHHUS Kejle3a B KUCIOPOJIE
(BOBMOXXHO  WCIIOJIb30BAaHME  BHJCOMATEPHATIOB), MPU3HAKOB  MPOTECKAHUS
KaYECTBEHHBIX PEAKIIMN HA MOHBI: MarHus, KajblUs, ATIOMUHUA, UHKA, JKEJe3a
(1) u xenesa (II1), mequ (II), HaOrOACHUE M ONMCAHKME TIPOIECCOB OKPAIMBAHUS
JJaMEHH MOHAaMU HATpUsl, Kalusd W Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HCCIIeIOBaHNE aM(DOTEPHBIX CBOMCTB THAPOKCHU]IA ATIOMUHMUS
Y TUIPOKCHU/JIA IIMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 Mo TeMe «BakHenime
METaJUIbl U UX COCTUHEHUS.

XHMHUS M OKPYKAKOIIAsA cpeaa

BemectBa n Marepuanbl B INMOBCEIHEBHOW JKM3HM 4YeJIOBEKa. be3omacHoe
UCIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakiuii B ObiTy. [lepBasi momomp mpu
XMMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarollel cpenbl (mpeaesibHas AOMyCcTUMast
KOHIIEHTpaius BeiecTs, nainee — [1/IK). Ponb xuMuu B pemieHuH 3K0JIOTHYECKUX
mpo0Jem.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pasioB MaTepuanoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHaIbl).

Meosicnpeomemmnule ceazu



Peanuzamus MeXIpenIMeTHBIX CBsi3ed NpU H3yuyeHUH XuMuUU B 9 Kiacce
OCYULIECTBJISIETCS. 4Yepe3 HCIOJIb30BaHHE KaK OOLMX €CTeCTBEHHO-HAYYHBIX
MOHATUH, TaK U MOHATUH, SBISIOMIUXCS CUCTEMHBIMU JUISI OTIACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAYUHbIE TOHATHSA: HAY4YHBIA (PAKT, TMIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KiIaccuuKanus, TMEePUOAUYHOCTb, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICIMUPOBAHUE, H3MEpPEHUE, MOJIelb, SBJIICHHE, MNapPHUKOBBIN
3¢ eKT, TEXHOJIOTHSI, MaTePHUAJIBI.

®duszuka: Marepus, aTOM, OJJIEKTPOH, MNPOTOH, HEHUTPOH, HWOH, HYKIHU],
M30TOMbI, PaTUOAKTHUBHOCTh, MOJIEKYJa, OSJEKTPUUYECKH 3apsii, MPOBOIHHUKH,
MOJIYITPOBOJTHUKY, ~ JAWDJICKTPUKH, (OTODJIEMEHT, BEIIECTBO, TEIO0, OO0BEM,
arperaTHoe COCTOSIHME BEILECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKAs
peméTKa, CruiaBbl, (PU3MUYECKUE BEIUYUHBI, €IUHUIBI U3MEPEHHS, KOCMHYECKOE
MIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJIHLIE.

buonorusa: ¢orocunTes, npixanue, Ouocdepa, IKOCUCTEMA, MUHEPAIbHBIE
yA0OpeHus, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEILHBIC BEIIECTRA.

I'eorpadusa: armocdepa, runpochepa, MHHEpanbl, TOPHbIE IOPOJBI,
MOJIE3HbIE UCKOIIaeMbl€, TOINIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yNbTaTbl OCBOEHUS MPOrpaMMbl OCHOBHOTO OOIIEro
0o0pa3oBaHMs JOCTUTAlOTCS B XOJA€ OOy4YeHUsT XMMHH B €IUHCTBE y4eOHOH H
BOCIIUTATENBHON AEATEIIBHOCTA B COOTBETCTBUU C TPAAULMOHHBIMUA POCCUMCKUMU
COLMOKYJIbTYPHBIMHU M JyXOBHO-HPABCTBEHHBIMH II€HHOCTSIMHM, NPHUHSATHIMU B
oOllecTBe MpaBWJIaMd M HOPMAaMH TIOBEACHUS U CIIOCOOCTBYIOT IIpolieccam
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLMAIA3AUN O0YyUArOIINXCS.

JIMYHOCTHBIE ~ pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJACTBOBATbCS CHUCTEMOW MO3UTUBHBIX I[IEHHOCTHBIX OpHUEHTAMN U
paclIMpEeHUE OIbITA IESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCITUTAHUSI:

LIEHHOCTHOI'0 OTHOLIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HACIEOUI0, TOHUMAaHUS 3HAYCHUS XUMHUYECKONM HAayKu B JKHU3HU
COBPEMEHHOT0 OOIECTBA, CIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(pOpMaLMe o
MEPENOBBIX JIOCTHXKEHUSIX M OTKPBITUSIX MHUPOBOM M OTEUYECTBEHHOM XUMMHH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) TPa’kIaHCKOT0 BOCITUTAHUSI:

NPEACTABICHUS O COLUMUAIBHBIX HOPMAaX M MPaBWIAX MEXKIMNYHOCTHBIX
OTHOIIEHUHN B KOJUICKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOUCCNEAOBATENIbCKOM, TBOPYECKOM W JOpPYrux  BUOAX
JEeSATENbHOCTH, TOTOBHOCTM K Pa3HOOOpPA3HON COBMECTHOW [EATEIbHOCTH MpH
BBITIOJIHEHUN YYEOHBIX, TIO3HABATEIBHBIX 3a7a4, BBIIOJIHECHUH XUMHYECKUX
AKCIIEPUMEHTOB, CO3/IaHUN YYEOHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMONOHIUMAHUIO
M B3aUMOIIOMOILIM B IIpollecce H3TOM ydeOHOW MAesITeNbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE TOBEICHUE M TMOCTYNKH CBOMX TOBApUUIEH C MO3UIUU
HPABCTBEHHBIX U TPABOBBIX HOPM C YUETOM OCO3HAHMS MTOCIEICTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI

MHPOBO33PEHYECKUE TTPEICTABICHUS O BEIIECTBE M XMMHUYECKOW PEaKUUH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKU WU COCTABISIOLINE
OCHOBY JJII TTIOHUMaHUs CYIIHOCTH HAYYHOM KapTHHBI MUpPA, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS IPUPOJBI, B3aWMOCBA3SX YEIOBEKA C
IIPUPOTHOM CPEION, O POJIM XUMHUU B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

[03HABAaTEJIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJYYCHUE HOBBIX 3HAHUH IO
XUMUHU, HEOOXOIUMBIE TSI OOBSICHEHUS HAOIIOJAaEMBIX IMPOIECCOB W SIBJICHUM,
MMO3HABATENIbHON, WH(POPMAIIMOHHOW W YWUTATEIhCKOW KYJIBTYPbl, B TOM YHUCIIE
HABBIKOB CaMOCTOSITEJILHONH PabOThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOM



JUTEPATYPOH, JOCTYMHBIMH TEXHHUYECKHUMHU CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

MHTEpeC K OOYYEHHUIO W I[IO3HAHUIO, JIF0OO3HATENHbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTP K  €aMOOOpa30BaHUIO, TMPOCKTHOM W  HMCCIIEI0BATEIHCKOU
JEATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyUYCHHS B
JIaJIbHCUIILIEM;

4) popmMupoBaHUSs KYJIbTYPHI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKU3HU, OTBETCTBEHHOIO OTHOIICHUS K CBOEMY
310POBbIO, YCTAHOBKM Ha 3J0POBBI 00pa3 *KWU3HU, OCO3HAHUE MOCIEICTBUU U
HETIPUSTUE BPEIHBIX MPUBBIUEK (YHIOTPEOJIEHHUS aIKOTr0Jisl, HAPKOTUKOB, KYpEHHSI),
HEOOXOJIUMOCTH COONIOJIEHUS] TMpaBuia O€30MacCHOCTH TMPH  OOpaIlleHHH C
XUMHUYECKUMHU BEIIECCTBAMH B OBITY U PeaIbHOMN KU3HMU;

5) Tpy10BOT0 BOCTIMTAHUS:

UHTEpEeC K MPAKTHICCKOMY M3YUCHHUIO PO ECCHil M Tpyaa pa3IudHOTO poja,
YBOKEHUE K TPYJIy U pe3yJibTaraM TPYAOBOM AESATEILHOCTH, B TOM YHCJE Ha
OCHOBE TIPUMEHEHHSI MPEAMETHBIX 3HAHUN 10 XWUMHH, OCO3HAHHBIA BBIOOD
WHIMBHUIYaJbHONW TPACKTOPUHU IPOJIOKEHUST 00pa30BaHUs ¢ YUETOM JTUIHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMHUHM, OOIIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIEeHON NTpo(ecCuoHaIbHON NESITEIFHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHHU,
TOTOBHOCTh aJalTUPOBATHCS B TPOPECCUOHATIBHON CpeEIE;

6) IKOJIOrHYeCKOr0 BOCIIUTAHUS:

9KOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHUE K TMPUPOJAEC KaK HCTOYHUKY
JKU3HU Ha 3eMJjie, OCHOBE €€ CYIIECTBOBAHMS, IOHMMAHKUE IIEHHOCTH 3I0POBOTO U
O0e3zonmacHOoro oOpa3a KHW3HHM, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
(GU3UYECKOMY M TMCUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIIOJCHUS
paBUJI OE30ITaCHOTO TTOBEICHUS TIPH pabOTe ¢ BEIIECTBAMHM, a TAKKE B CHUTYAIHIX,
YIPOKAIOIIMNX 30POBBIO U KU3HU JIIOACH;

CITOCOOHOCTH TPHMEHSTHh 3HAHHMS, TOJIydaeMble TPU U3YUYCHUH XUMHH, IS
peleHns 3a1a4, CBA3aHHBIX C OKPY>KaloLEed IPUPOIHON CPENOM, JJIs TOBBIIIEHUS
YPOBHSI ~ DKOJIOTMYECKOW  KYJBTYpPhl, OCO3HaHUA TJ00AJBHOTO  XapakTepa
AKOJIOTHYECKUX TPOOJIEM M MyTeH MX PEIICHHS ITOCPEICTBOM METOJOB XHUMHH,
AKOJIOTMYECKOTO MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHHOM,
KOMMYHUKATUBHOMN U COLMAJIBHOW MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHI

B cocraBe wMmeranpeaMeTHBIX PE3YyJIbTAaTOB BBIACISIOT 3HAYUMBbIC IS
dbopMHUpOBaHUS MHUPOBO33PEHUS OOIICHAYYHBIC TMOHATHA (3aKOH, TeEOopus,
MIPUHITUT, TUIIOTE3a, (DAKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIC
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUHBIX YUE€OHBIX MpeAMETax U IO3BOJISIOT Ha
OCHOBE 3HAHWHU U3 ATUX MPEIAMETOB (OPMHUPOBATH MPEACTABIECHUE O IEIOCTHOM



Hay4YHOU KapTUHE MHUpPA, U YHUBEPCAIbHbIE YUEOHbIE IeCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATUBHBIC, PETYJISITUBHBIC), KOTOpbhle o0OecneunBaroT (QOpMUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJITAHUPOBAHUIO M OCYILECTBICHUIO Y4eOHOU
NEATEIIBHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

ba3oBble J1ornyeckue qeicTBUs:

YMEHHUSI HCIOJb30BaTh MNPUEMBI JIOTHUYECKOTO MBIIUICHHS TMPU OCBOEHUU
3HAHWI: pacKphIBaTh CMBICT XMUMHUYECKUX MOHSTHH (BBIIETSATh UX XapaKTEpHbIC
NPU3HAKK, YCTaHABJIMBATh B3aUMOCBS3b C JPYTUMHU TOHSTHSIMH), KCIOIb30BAThH
MOHATHUS I OOBSICHEHUS OTJETLHBIX ()aKTOB M SIBJICHHM, BEIOMPATh OCHOBAHUS U
KpUTEPUU ISl KJIAaCCUPUKAINN XUMUYECKUX BEIIECTB MU XUMUYECKUX PEaKIIHi,
yCTaHaBJIMBATh TMPUUMHHO-CIIEACTBEHHBIE CBSA3M MEXKIY OOBEKTaMHU H3y4CHHS,
CTPOUTH JIOTUUECKHE PACCYXKIACHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, IO aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKIIOUCHUS;

YMEHHE TMPUMEHSATH B TMPOLECCE IMO3HAHUA TMOHATHS (MPEIMETHBIE U
MeTanpeIMETHBIE), CHMBOJIMUECKUE (3HAKOBBIC) MOJICIIH, UCIIOJIb3YEMbIC B XUMHUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIC MTPEACTABICHUS —
XUMUYECKUN 3HaK (CUMBOJ dJIEMEHTa), XUMHuYeckas ¢(opMmysia U ypaBHEHHE
XUMHAYECKON peaklui — MpU PEIICHUH y4eOHO-TI03HABATENbHBIX 33/1ad, ¢ YYETOM
ATUX MOJICNbHBIX MPEJCTABICHUIN BBISBISATh U XapaKTEPHU30BaTh CYIIECCTBEHHBIC
MPU3HAKH U3Y4YaeMbIX 00BEKTOB — XUMHUUYECKHUX BEIIECTB U XUMUYECKUX PEaAKIIHiA,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEJACTBEHHBIE CBSI3U W
IPOTUBOPEUHS B U3yUaeMbIX IIPOLIECCaX U SIBJICHUSAX.

ba3oBble ucciaegoBare/ibCKue 1eiicCTBUA:

YMEHHE HCIOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KauyeCTBE HHCTPYMEHTA
MO3HAHWA, a TaKXXe B KauyeCcTBE OCHOBBI JUIsI (POPMUPOBAHUS THIOTE3BI T10
MPOBEPKE MPABUILHOCTH BBICKA3hIBAEMBIX CYXKICHUI;

MPUOOpPETEHUE OMbITa IO IJIAHKPOBAHWUIO, OpPraHU3alMd U MPOBEICHUIO
YYEHMUYECKMX JKCIIEPUMEHTOB, YMEHHE HaONI0JaTh 3a XOJOM IMpoIlecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €0 PE3yNbTar, (OpMYIUpOBaTh 0000IICHUS U
BBIBO/JIbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABISITh OTUET
0 MpoJIeNIaHHOM padoTe.

Pabora ¢ unpopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH M HMHTEPHPETUPOBATH HWH(POpMAIIUIO
Pa3IUYHBIX BUJIOB U (OPM MPECTABICHUS, MOJIyIaeMYyI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIOMyJISIpHAsl  JIUTEpaTypa XHMHUYECKOTO COJECpPXKAHUS, CIPaBOYHBIC
nocobusi, pecypcbl MHTepHeTa), KPUTHYECKU OICHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO HH(POpMAIIHIO;



yMEHHE MPUMEHATh Pa3lIUYHbIE METOJbl U 3alpOChl IPU MOUCKE U OTOOpE
MHPOpPMAIlMM U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJUMBIX Ui BBIIOJHEHUS
y4eOHBIX U MO3HABATEJbHBIX 337a4 ONpPENEIEHHOIO THUIA, TPUOOPETEHNE OTIbITAa B
0o0JacT HUCHOJB30BaHUS MH(POPMAMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJbTYpOH aKTHBHOI'O UCIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSATENIbHO BBIOMpAaTh ONTUMAIbHYIO (OpMY MpeACTaBICHUS HHPOPMALUA U
WUIIOCTPUPOBATh pEIIacMble 3aJadd HECIOXHBIMM CXEMaMH, JAuarpaMMaMH,
apyruMu popmamu rpadKu U UX KOMOUHALIUSIMU;

YMEHUE UCIIONb30BaTh W AHAJIM3UpPOBaTh B IIpolecce Y4YEOHOW U
HCCIIEIOBATENLCKON NIEATEIbHOCTH HHPOPMAIMIO O BIUSHUHM MPOMBIILICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTAa HAa COCTOSHHE OKPY>KAIOIIEH NPUPOIHON
CpEbl.

KoMmyHnKkaTHBHBIE yHHBepcaibHbIe ydeOHbIe 1eiicTBUS:

yMEHMs 3a/aBaTh BONPOCHl (B XoA€ Juajiora W (WJIM) JUCKYCCHM) IIO
CyllecTBYy  oOcyxaaemMoil  Tembl, (OPMYJIUPOBATh CBOM  MPEIJIOKEHUS
OTHOCUTEJILHO BBIMOJIHEHUS MTPEIOKEHHON 3a/1a4u;

YMEHUS  TOPEACTaBIATh  MOJYYEHHBIE  PE3yJNbTaTbl  MO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeNiaTh MPE3EHTALUI0
pPE3yIbTATOB BBHINOJHEHHUS XMMHYECKOTO SKCIIEpUMEHTa (JJaOOpaTOPHOIO OIIbITa,
1a00paToOpHOI pabOTHI MO UCCIIEIOBAHUIO CBOWCTB BEIIECTB, yU€OHOTO MTPOEKTA);

yMEHHsSI y4eOHOTrO COTPYAHMYECTBA CO CBEPCTHHMKAMH B COBMECTHOM
MO3HABATEIbHOM W HMCCIENOBATENbCKOW  JEATEIBbHOCTH  TPU  PEIICHHUH
BO3HUKAIOIIMX NPOOJeM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuuii (00Ccyx aeHusi, OOMEH MHEHMSIMHU, «MO3TOBBIE IITYPMbD», KOOPAUHALMUS
COBMECTHBIX JICHCTBUM, OINpEIECICHUE KPUTEPUEB II0 OLIEHKE KayecTBa
BBITIOJTHEHHOM pabOTHI U ApyTHe).

PeryisiTuBHbIC YHHUBepPCAJIbHbIE y4eOHbIC 1eHCTBUSA:

YMEHUE CAMOCTOSTENIBHO ONPEIEIATh LEIN JAESITEIBHOCTH, IUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIMPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesITeILHOCTD, BHIOUPATh Hanbosee d(PPeKTUuBHBIC CIIOCOOBI peleHns Y4eOHbIX U
MO3HABATENIbHBIX 33J7]a4, CaMOCTOSITEJIbHO COCTaBISATh WM KOPPEKTHUPOBATH
IPEJIOKEHHBI  QJITOPUTM JEUCTBUM INPU BBINOJHEHUHU 33JaHUN C Y4ETOM
MOJIy4YEHHUsI HOBBIX 3HAHUNA 00 M3ydaeMbIX OOBEKTax — BELIECTBaX U PEaKLUsX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOIO pe3yjbTaTa 3asBICHHOW L€, YMEHUE
UCII0JIb30BaTh M aHAJIM3UPOBATH KOHTEKCTHI, IIPE/IJIaraéMble B YCIOBUM 3a/1aHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTAaTOB IO OCBOEHHUIO 00S3aTEIILHOTO
collepKaHUs, YCTAHOBJIEHHOTO JaHHOW (denepanpbHO pabouelt TPOrpamMMmoi,
BBIJICTISIIOT: OCBOCHHBIE 00YYAIOIIMMUCS HAayYHbIe 3HAHUS, YMEHUS U CIIOCOOBI



NEUCTBUN, crnenupuuecKkue I TMPEAMETHOW o01acT  «XUMHUS», BUIBI
NEATEIBHOCTH 1O  IOJYYEHHID HOBOIO  3HaHHs, €ro HHTEpIpETalNH,
npeoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K xoH1y oOydenus B 8 kiacce npeamMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUI:

e PpACKpBIBATH CMBICI OCHOBHBIX XMMHYECKUX IOHSTHI: aTOM, MOJIEKYJa,
XUMHYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(oHOpOAHAS M HEOJTHOPOIHAS), BAJICHTHOCTb, OTHOCUTENbHAS aTOMHAs U
MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas macca,
MaccoBas J0Js XUMUYECKOIO 3JIEMEHTA B COETMHEHUH, MOJIIPHBII 00BEM,
OKCHJ], KUCJOTa, OCHOBAaHHE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XMMHYECKasi peakius, KIacCU(pUKAIM PpeakIuil: peakiuu
COCAMHEHUS, PEAKUUU PpA3JIOKEHUS, PEAKUUH 3aMEIICHUS, pPEaKIHNH
o0OMEeHa, 7K30- U HIOTEPMHUYECKUE PEAKIUH, TEIUIOBOI 3PPEeKT peakuuu,
AIpO aToMa, JJIEKTPOHHBIM CJIOM aToma, aTOMHas OpOUTa b, pagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSIPHAS] U HEMOJISIPHAs KOBAJEHTHAs CBS3b,
WOHHAs CBSA3b, MOH, KATHOH, aHWUOH, PACTBOpP, MAaccoBas J0Jsl BEIIECTBA
(TporeHTHAsE KOHIIEHTpAIlUs) B PacCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHUYECKUX TMOHATHH U
MPUMEHSTH 3TU TOHATHUS NPU ONMCAHUM BEIIECTB U UX MPEBPAICHUN;

e HCIMOJb30BaTh XHMHUYECKYI0 CHMBOJUKY JUIsl COCTaBjieHHS (opmyl
BEIIECTB U YPAaBHEHUI XUMUYECKUX PEAKIIUIA;

e ONpEAeNATh BaJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENEHb  OKHCJICHUSI  DJICMEHTOB B  OHMHApPHBIX  COCIUHEHMUSX,
NPUHAJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIAcCy COEOUHEHUM MO
dbopmynam, BHUJ XUMHUYECKOHM CBsI3M (KOBAJIGHTHAas W HWOHHAs) B
HEOPraHUYECKUX COCAUHEHUSIX;

e packpbiBaThb cMmbica Ilepunonnueckoro 3akonHa JI. M. Menneneena:
JEMOHCTPUPOBATh IMOHUMAHUE NEPUOIUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX AJIEMEHTOB OT MX moJiokeHus B llepuomnueckoil cucreme,
3aKOHOB COXpPAHEHUSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO yU€HHUs, 3aKOHa ABOrapo;

e OIKCHIBATH W XapakTepu3oBaTh TabmuuHyo Gopmy Ilepuogmueckoit
CUCTEMbl XHMHYECKHUX DJEMEHTOB: pa3inyaTh MOHATUS «IJIaBHAs
noarpymnma (A-rpymma)» u «nodounas noarpymnmna (b-rpymnma)», mansie u
00JbIIME MEPHOJbl, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCA B
tabnune «llepuoguueckass cucteMa xumudeckux a3nementoB J[. .
MenpeneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIIO IICKTPOHOB
U paCTIpeIICHHE UX TI0 SJICKTPOHHBIM CIIOSIM);

KJIacCU(PUITMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMUYECKHE peakinuu (10 YMCIy W COCTaBy YYacCTBYIOIIUX B PEAKITUU
BEILIECTB, M0 TEIUIOBOMY (D eKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMUYECKHE CBOMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKAasi ONMMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;

MIPOTHO3WPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX Ka4eCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTCKAHUS XWUMHUYECKHX IMPEBpAIICHUN B
Pa3IUYHBIX YCIOBHUSX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJICKYJSIPHYI0O U MOJIIPHYIO  MacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHMMHYECKOTOo »dJIeMEeHTa 10 Gdopmylie
COEIMHEHMSI, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPaBHCHUIO XUMHYECKOW PEaKIIHH;

MIPUMEHSATH OCHOBHBIC OIEPAIlMH MBICIUTEIHLHOW NEATCIHOCTH — aHAU3
U CUHTE3, CpaBHEHHE, 000O0IIECHUE, CHUCTEeMATU3aIlMIO, KIacCU(UKAIUIO,
BBISIBJICHUE TMPUYMHHO-CJICACTBEHHBIX CBSI3ed — JUIsI M3YyYECHHs] CBOMCTB
BEIIECTB M XHMHYCCKUX PEAKIUH, eCTeCTBEHHO-HAyYHBIE METOIbI
MO3HAHUS — HAONIO/IEHUE, W3MEpPEHHE, MOJICIHPOBAHHUE, SKCIEPUMEHT
(peanbHBII U MBICIICHHBIN);

clenoBaTh ~ MpaBWjaM  TOJB30BAHMS ~ XUMHUYECKOW  TIOCYJIOM U
1abopaTOpHBIM 00OpPYNOBaHMEM, a TakKe TNpaBWiIaM oOOpalieHus: ¢
BCIIECTBAMH B COOTBETCTBHM C WMHCTPYKIHMSIMH TIO BBIMOJHEHHUIO
7a00paTOPHBIX XHWMHUYECKHX ONBITOB 110 TIOJYYCHHIO W COOMpaHUIO
ra3oo0pa3HbIX BEHIECTB (BOJOPOJAa U KHUCIOpPOAa), TMPUTOTOBICHUIO
PAaCTBOPOB C ONPEAECTEHHON MAaCcCOBOM JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
MJIAaHUPOBATh M TPOBOJUTH  XUMHUYECKHE  DKCIIEPUMEHTHI  TIO
pacrlo3HaBaHUIO PACTBOPOB MIENOUEH U KUCIOT ¢ TIOMOIIBIO WHANKATOPOB
(makmyc, hpeHonTanienH, METUIIOPAHK U IPYTHE).

K xoniy oOydenus B 9 kiacce npeamMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCSI YMECHUI:

PaCKpbIBATh CMBICI OCHOBHBIX XHMHWYECKHX TOHSATHW: XUMHUYECKUU
AJIEMEHT, aTOM, MOJEKYJa, HMOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJI0OKHO€ BEUIECTBO, BAJIEHTHOCTh, AJIEKTPOOTPULIATEIIBHOCTh, CTEICHb
OKHCJICHHUS, XUMUUECKasi PEeaKIysi, XUMUYECKasi CBs3b, TEIUIOBOM 3¢ deKT
peakuuu, MOJb, MOJSpHBIE  O00BEM,  pacTBOpP,  DIIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI, JJEKTPOJIUTUYECKAsT JUCCOLMALNs, PEaKIUd HOHHOTO
oOMeHa, KaTajau3aTrop, XMMHUYECKOE paBHOBECHE, OOpaTUMbIE U



HEeoOpaTUMbIE PEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKHCIIUTENIb,  BOCCTAHOBHUTENb, OKHCIEHME M  BOCCTAaHOBIICHHE,
ajoTponus, aMm(pOTEepHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAs,
METa/lInyecKas), KpHUCTAJUIMYecKass pemeéTka, KOppo3us METaJlIOoB,
CIUIaBbl, CKOPOCTb XWMHYECKOM pPEaKUWW, NPeIesbHO JOMyCTHUMAas
koHuenTpanus [1JIK BemecTsa;

WUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHSTH 3TU TOHATHUSA MPU ONMMCAHUY BEIIECTB U UX MPEBPAICHUN;
UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJII COCTaBlIeHUS (HOpMyT
BEILIECTB U YPABHEHUI XUMUYECKUX PEAKIINI;

ONPENEIIATh BAJICHTHOCTh U CTEIEHb OKUCIEHUSI XUMUYECKHUX 3JIEMEHTOB B
COCIMHEHMSIX pa3JIMYHOTO COCTaBa, MPUHAMJIEKHOCTh BEIIECTB K
OnpeneNéHHOMY KJIacCy COEIMHEHUH mo ¢GopMynaM, BHJA XUMHUYECKOU
CBs3U (KOBaJEHTHasi, HOHHAs, METAUIMYECKas) B HEOPraHUYECKHX
COEIMHEHHMSIX, 3apsj MOHA MO0 XUMHYECKOW (hopmyJsie, XapakTep cpeabl B
BOJHBIX PACTBOPAX HEOPraHWYECKUX COCAMHEHUH, THUI KPUCTAIUINYECKOU
PEIETKM KOHKPETHOTO BEILECTBA;

packpeiBath cMmbich llepuogmueckoro 3akona JI. WM. MengaeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIMChIBaTh W XapaKTEPU30BaTh
Tabnuunyo ¢opmy lleproanueckoil cucTeMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TOHATUS «TJaBHas mnoArpynmna (A-Tpynma)» U «mobouyHas
noarpynmna (b-rpymnma)», maneie u  OONbIIME TMEPUOJABI, COOTHOCHUTH
0003HAauUEHHUsA, KOTOpbIE MMEITCI B MEPUOJUYECKOW Tabnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMHM  CTPOCHHMSI  aTOMOB  XHMMHYECKHX
AJIEMEHTOB (COCTaB | 3apsia sapa, OOINee YHCIO JJIEKTPOHOB U
pacmpeneneHue WX 1O DJJIEKTPOHHBIM CJIOAM), OOBSICHATH 0OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHMHM CBOWCTB 3JIEMEHTOB M MX COEJIMHEHUI B
npejesiax MajblX MEPUOJOB U INIABHBIX MOATPYII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(PUIIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKHE peakiuuu (M0 YMCIy U COCTaBy YYACTBYIOIIUX B PEaKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, M0 U3MEHEHUIO CTENEHEW OKUCIICHUS
XUMUYECKUX DJIEMEHTOR);

XapakTepu30BaTh (OMUCHIBATH) OOIIME U CcHeHu(pUUYECKHe XUMHUYECKHUE
CBOMCTBAa MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKAasi OMUCAHUE
MpUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUM COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIIUM;

COCTABJISITh YPAaBHEHMSI DJEKTPOJUTUYECKOW JUCCOLMAIIMM  KHUCJIOT,
LIEJIOYEN U COJIEH, TTOJHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMA HOHHOTO



oOMeHa, ypaBHEHHUS pEaKlWid, TMOATBEPKIAIOIMNUX CYIIECTBOBAHHE
TCHETHYECKOM CBSI3M MEK/Ty BEIIIECTBAMH Pa3JIMYHBIX KJIACCOB;
PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEAKIIUN
MTOCPEJICTBOM COCTABJICHUS DJICKTPOHHOTO OalaHCa dTUX PEaKIIHA,
IIPOTHO3UPOBAaTh CBOMCTBA BEIISCTB B 3aBUCHMOCTH OT HX CTPOCHHUA,
BO3MOKHOCTH TIPOTCKaHUS XHWMHUYECKHX IPEBpPAlICHUNH B Pa3IUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYI0O M MOJISIPHYIO — MacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO JJIEMEHTa 1o (dopmylie
COCIMHEHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, TPOBOIUTEH PACUETHI
10 YPaBHEHUIO XUMHUCCKOU PEaKIIHH;

coOmoaaTh  MpaBWiIa  TOJB30BAaHUS  XHMHYECKOH  IMOCYJI0oM W
7a00paTopHbIM  00OpYy/JOBaHUEM, a TakKe IMpaBWa OOpAICHUS C
BCIIECTBAMH B COOTBETCTBHM C WMHCTPYKIHUSIMH TIO BBITOJTHCHHIO
7a00paTOPHBIX XWMHUYECKHX ONBITOB 110 TIOJYYCHHIO W COOHWpaHUIO
ra3000pa3HbIX BEMIECTB (aMMHaKa M yTJIEKUCIIOTO Ta3a);

IPOBOJMWTH  PCaKIMH, TOATBEPKAAIONINEC  KAaYeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACTO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OPOMUI-,
uoaua-, kapbonar-, docdar-, cunmkar-, cyiabdar-, TUIAPOKCHUA-UOHBI,
KaTHOHBl aMMOHHMS M HMOHBI M3YYCHHBIX METAJIJIOB, MPHUCYTCTBYIOIIHUE B
BOJIHBIX PACTBOpax HEOPraHUYECKUX BEIIECTB;

IPUMEHSTh OCHOBHBIC OTIEPAIlUH MBICIUTEIBLHON JEATCIbHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, OO0OOIICHHE, CHCTEMAaTHU3allhi0, BBISBICHHE
MIPUYHHHO-CJICACTBEHHBIX CBSI3€ — I M3YyYCHHUS CBOWCTB BEIIECTB U
XUMUYCCKUX PEaKIUi, €CTECTBEHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOII0JICHUE, M3MEPEHUE, MOJICTUPOBAHUE, IKCIIEPUMEHT (peajbHbId H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosaunuyectBo yacos
Ne HaumenoBaHue pa3jiesioB U duekTpoHHbIe (LM (pPOBbHIE)
KoHTpoJibHbIE IIpakTHYeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE peCypchl
padoThI padoThI
Pa3nes 1. lleppoHavyanbHble XUMUYECKHE TOHATHS
Xumusi — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK
' IIPaKTUYECKOM IEATEIBHOCTH https://m.edsoo.ru/7f41837c
YeloBeKa
BemecTBa u XumMuieckue bubmuorexa [JOK
1.2 15 1
peakuuu https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Pazgen 2. BaxHelimmue npeacTaBuTe/1 HEOPraHMYeCKUX BelleCTB
21 Boznyx. Kucnopoa. Ilonstue 5 bubmuoreka [IOK
' 00 oKcuIax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonsartue o kuciaorax 8 1 bubmuoreka [IOK
' U COJISIX https://m.edso0.ru/7f41837c
53 Boga. PactBopsr. [Tonsitue 06 5 1 1 bu6nunorexa [JOK
' OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCCBhI 11 1 1 bubnuotexa [JOK
' HEOPraHUYECKUX COCAMHEHUIN https://m.edso0.ru/7f41837c
Hroro o pasnueny 30

Paznen 3. Ilepuoaguueckuii 3axon u [lepuoaudeckas cucrema xumuueckux 3emMeHToB /[[. U. MenaesneeBa. CTpoeHue aToMoB.
XumMnueckas cBsizb. OKMCIANTEIbHO-BOCCTAHOBHUTEIbHbIC PeAKIIUHN



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

Ilepronnueckuii 3aKOH U

31 [lepnoauueckast cucrema 7 bu6mmoreka [IOK
XUMUYECKHX diemMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma
XuMHu4decKas CBA3b.

3.2 OKI/ICJII/IG’ECJ?BH(;)- ’ 8 bubmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAaHOBUTEJIbHBIC PEAKITUN
bubmnorexa [JOK
Hroro o pasaery 15 https://m.edsogru/7f41837c
PesepBHOE Bpems 3 bubmmorexa LIOK
https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I1O 68

[NPOT'PAMME



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

9 KUIIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHuUe pa3ieioB H TeM uupoBbIe
Ne o/ P Kontpoabnbie | IlpakTuueckue (uidpp )
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypcbl
Pa3nen 1. BemecTBO M XMMHYeCKHE PeaKIIUH
11 [loBTOpEeHue u yriuyOneHue 3HaHUM 5 1 bu6nuoreka [IOK
' OCHOBHBIX Pa3JIeioB Kypca 8 kiacca https://m.edso00.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX 4 bu6mmotreka [IOK
' peakuuii https://m.edso00.ru/7f41a636
13 DIIEKTPOTUTHYECKAS TUCCOIUAIINS. 8 1 1 bubnmnoreka [JOK
' XHWMHYECKUE PEAKIIMU B PACTBOPAX https://m.edso0o.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTanabl M MX cOeTUHEHHS
51 OO0m1as xapaKTepuCTUKa XUMUUYECKHIX 4 1 bubnmnoreka [JOK
' anemeHToB VIIA-rpynmel. ["anoreHs https://m.edso00.ru/7f41a636
OO0m1as xapaKTepuCTUKa XUMUUYECKHIX
2.2 9He§eHT0§ VIAI-)F nbl. Cepa u e€ 6 bubmmorexa [JOK
' PYHIBL- 2-¢p https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XapakKTepuCTHKa XUMHIECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYEHL. ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMHYIESCKHX
24 sanemeHToB [VA-rpynmnsl. Yraepon u 8 1 2 bubmorexa [JOK
' . Py ’ post https://m.edso00.ru/7f41a636
KPEMHUI U UX COSTUHEHUS
Hroro no paszneny 25



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

Pa3znea 3. Merajliibl 4 HX COeIHHECHHUA

. bubnmoreka [JOK
31 (Obuue cBOHCTEA METATIOR 4 https://m.eds00.ru/7f41a636
bubmuorexa [JOK
2 B I 1
3 KHEHUIINEe METAJUILI ¥ UX COETUHEHUSI 6 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Paszjnen 4. XuMusi u okpy:kamomas cpeaa
bubmuorexa [JOK
4.1 BemiectBa 1 MaTepuaibl B )KU3HU YEJIOBEKa 3
https://m.edsoo.ru/7f41a636
Htoro no pazueny 3
PesepBHOE Bpems 3 bubnnorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



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

YYEBHO-METOJNYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYHEHUKA

» Xumus, 8 knacc/ Pymzutuc I'.E., ®enpaman @.I'., AkinonepHoe ood1iectBo «3narensctBo «IIpocBemieHue)

» Xumus, 9 xknace/ Pymsutuc I'.E., ®enpaman @.I°., AknimonepHoe o61miectBo «M3narensctBo «IIpocseiiennes

METOJINYECKHUE MATEPHUAJIBI IJISA YYUTEJIA

8 KJIIACC

I"apa H. H. Xumus : ypoku B 8 kiacce : nocooue anst yuurens / H. H. T'apa.
2014.

I"apa H.H. Xumus. 3agaunnk ¢ nomomHukoM. - M.: [Ipocsemenue, 2014,
Xumust moypodHbie Tuianbl 8 kiace o yueouunky Pymsuruc I'.E., ®enpaman O.I.

A. BopoBckux 3aueTHbie pabOTHI MO XUMUH K yueOHuKy Pymsutuca "Xumus 8 knacc" M. U3parenscTBo "Dk3amen",
2019

9 KJIACC

I'apa H. H. Xumus : ypoku B 9 kiacce : mocoOue Jijist yauTess /

H. H. I'apa. — 2-¢ u3x., mepepad. — M. : [Ipoceemenne, 2014,

XumMusl MoypouHbie TiaHbl 8 kinacce no yueonuky Pymsutuc I'.E., ®enbaman .1

A. BopoBckux 3aueTHbie pabOTHI MO0 XUMUU K yueOHUKY Pyn3utuca "Xumus 9 knacc" M. U3parensctBo "Ok3amen",
2019

2-¢ u31., nepepad. — M. : [IpocBenieHue,




HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET

8 KJIACC
https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/

9 KJIACC
https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/


http://www.imumk.ru/
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http://www.imumk.ru/
http://www.yaklass.ru/
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