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HOACHUTEJBHASA 3AIINCKA
AnantupoBaHHasi pabodas mporpamMma paspaboTaHa Ha OCHOBE CIIETYIONTUX
JIOKYMEHTOB:

o ®denepalibHOTO rOCYIAPCTBEHHOTO 00Pa30BATEILHOTO CTaHIapTa OCHOBHOT'O
oOmero  oOpa3oBaHUs, YTBEP)KIEHHOTO  MpUKa3oM  MHHHCTEpCTBA
oOpazoBanus u Hayku Poccuiickoit deneparum ot 17.12.2010 Ne1897 (B pen.
29.12.2014 Ne1644) (c u3aMeHEHUsIMU );

o IIpuka3 Munucrepcta IIpocsemienusa u Hayku Poccurickoin denepanuu ot
28 nexabps 2018r. No 345 «O ®denepanbHOM TMepevyHe YUYEOHHUKOB,
PEKOMEHJIyEMBIX  MpPU  peau3alli  HMEIOUX  TOCYJapCTBEHHYIO
aKKpeAUTAlMI0  00pa30oBaTENIbHBIX MpOrpaMM  HadyaJlbHOTO  OOIIEro,
OCHOBHOTO 00111eT0, cpeaHero oomero odpazoBanus» (B pea. Ot 08.05.2019
Ne233);

o IIporpamma ocHoBHOTrO 001IeTO OOpa3zoBaHus 1Mo xumuu . 8-9 kiaccel. O. C.
["a6puensu, A.B.Kymmosa — M.: [poda; 2015r, u3 coopuuka Xumwus. 7-9
kimacc: PabGoume mporpammel / coct. X46 T.JI. I'amOypresa. -3-¢ wu3f.,
crepeotur.- M.: JIpoda,2015.- 159,[1] c.

AKTyalnbHOCTh aJaNTUPOBAHHOW MPOTPAMMBI OINPEHEIAETCA MPEXKIE BCETO
TEM, YTO paccUrTaHa Ha 00y4YarolIerocs, MMEIOIIEro OrpaHuYeHHbIE BO3MOKHOCTHU
3I0POBBS, CBSI3AHHBIX C 3aJIEPKKONU TCUXMUYECKOTO pa3BuTUs. B  ycioBusx
MPAaBUWIBHOTO 00YUYEHHUSI ATOT peOCHOK CMOXKET MOCTENEHHO MPEOI0JETh 3aJEPKKY
OOIIEro MCUXWYECKOTO Pa3BUTHS, YCBOUTH 3HAHMS U HABBIKH, HEOOXOIUMBIE IS
COLIMAJILHOM aJlanTalyu.

Koppekimonnasi pabora mnpu3BaHa cO3/1aTh OOpa3oBaTEIbHYIO Cpeay H
YCJIOBUSI, TO3BOJSIONIME O0yUYarOUIEMyCsl C 3aJePKKON MCUXUYECKOrO Pa3BUTHUS
MOJYYUTh KaueCTBEHHOE OOpa3oBaHUE MO XHWMHH, MOJATOTOBUTH PAa3HOCTOPOHHE
pPa3BUTYIO JIMYHOCTh, CIIOCOOHYIO WCIOJB30BaTh TIOJYYCHHBIE 3HAHMS IS
YCHEIIHOW  COLMAaNu3alfy,  JallbHEWIIero  oOpa3oBaHuss W TPYAOBOU
neaTelbHOCTH. OTIMYUTEIBHOM OCOOEHHOCTHIO MTPOTPAMMBI SIBJISICTCSI U3JIOKEHUE
B HEM yueOHOTO MaTepualia ¢ y4éTOM YPOBHSI €T0 YCBOEHUS.

esn o0yuenust

e OBJAJCHUE CUCTEMOM XWMHUYECKHX 3HAHUN W yMEHUH, HEOOXOIUMBIX IS
NPUMEHEHUSI B MPAKTUYECKOW JEATEIbHOCTH, W3YyUYEHUS CMEKHBIX
JVCHUIUINH, POJ0JDKEHHS 00pa30BaHus;

e WHTEUICKTyaJbHOE  pa3BUTHE, (HOPMUPOBAHHME  KAYECTB  JIMYHOCTH,
HEOOXOMMMBIX YENOBEKY ISl TOJTHOIICHHOW KW3HU B COBPEMEHHOM
0OIIECTBE, CBOMCTBEHHBIX XUMUYECKOU JACSITEIBHOCTHU: SICHOCTA U TOUHOCTH
MBICJIM, KPUTHYHOCTU MBIIUICHHS, UHTYULUHU, JIOTUYECKOTO MBIILICHUS,



AJIEMEHTOB AJITOPUTMHUYECKOMN KYJBTYPBI, MPOCTPAHCTBEHHBIX
MIPEICTABICHUM, CITOCOOHOCTH K TIPEOIOJICHUIO TPYAHOCTEH;

o (opmupoBanue mnpenacTaBICHUH 00 WAESIX W METOJAaX XWMHU Kak
YHUBEPCAIBHOTO fA3bIKA HAYKM M TEXHUKH, CPEJCTBA MOJEIUPOBAHUS
SIBJICHUM U MTPOIIECCOB;

e BOCIHUTAHHE KYJbTYpPHl JIMYHOCTH, OTHOIICHUS K XHUMHHU KaK K 4YacTu
OOIIEeYeIOBEYECKON KYyJIbTYphl, (OpMUpOBaHHE TMOHUMAHHUS 3HAYUMOCTH
XUMUH JIJI HAYYHO-TEXHUYECKOT0 Mporpecca.

3agaum 00y4yeHus
e MpUOOpETEHHE XUMHUUECKUX 3HAHUN U YMEHUH;
e OBJIaJiIcHUE OOOOIIEHHBIMU CIOCOOAMU  MBICIUTEIBLHON, TBOPYECKOU

NEeSATEeIbHOCTH;

e OCBOCHHE KOMIICTCHIIMM (y4eOHO-II03HABATEIbHONW, KOMMYHUKATHUBHOM,
pediekcuBHOM,

JUIHOCTHOTO caMOpa3BUTHA, nH(OPMAITMOHHO-TEXHOJIOTUUECKOH,

IIEHHOCTHO-CMBICJIOBOI1).

KoppeknuonHo-pa3BuBaoinme 3aa4u y4e0HOro npeamMera
e OXpaHa U YKPEIUICHUE COMAaTUUYECKOTO U IICUXOHEBPOJIOTHYECKOTO 3/I0POBBS
pebeHKa: npeaynpexaeHue ncuxoOu3nueckux neperpy3ok, SMOIUOHATBHBIX
CPBIBOB;
e CO3JaHHWE KJIMMaTa ICUXO0JIOTHYECKOro KoMpopTa;
e CO37aHUE OJIATONPHUSATHOM COIMAJIBLHON Cpeapl, KOTopas oOecrneuynBaeT

CTUMYJIALIMIO M03HABATEILHON cdepsl peOeHKa, pa3BuUTHE
KOMMYHUKATHUBHBIX (DYHKIMI peun, hopMupoBaHue 001Ie yUeOHbIX YMEHUI
Y HaBBIKOB;

o (opMHpoBaHME M 3aKpEIUICHHWE YMEHUH U HaBBIKOB IUIAHUPOBAHMS
JeATEIbHOCTH, CAMOKOHTPOJIS;

e pa3BUTHE YMEHUW BOCHPUHMMATh M HCIOJb30BaTh HUHGOPMALMIO U3
pPa3IMYHBIX MCTOYHHUKOB, B UEISAX YCHEHNIHOTO OCYUIECTBJICHHUS Yy4deOHO-
NIO3HABATEJIbHOM AESTENIbHOCTH;

¢ COLMAJIBHO-TPYJOBAas aanNTalysl yYalIUXCs: Pa3BUTHE 3PUTEIbHO-MOTOPHOM
KOOpJIMHALUK, TeMma JeareabHocTH. DdopmupoBanue oOUIETPYIOBBIX,
OpraHu3alMOHHbIX YMEHUMH;

e HHJWBHIYyaJbHas KOPPEKLMUS HEIOCTATKOB B 3aBHCUMOCTH OT aKTYaJIbHOTO
YPOBHSL pa3BUTHUA YYallUXCSd U HX MOTPEOHOCTH B  KOPPEKLHUHU.
[IpenycMOTpeHbl BapUaTUBHOCTh MPAKTUYECKUX 3aJaHUM, BpeMs HUX
BBITNIOJIHEHUS, (DOPMBI OOILIEHUSI C PEOEHKOM.



IIcuxosoro-nmegarornyeckasi xapakrepucruka ooOyvawommuxca ¢ OB3,
0COOCHHOCTH 00y4YeHus

Jns nmeredt ¢ 3a7ep>KKOW TCUXUYECKOTO Pa3BUTHUSL SIBJISAETCS COXpPaHEHUE
OCHOBHOI'O COJIEp’KaHUsS 00pa3oBaHUsI XMMHUU U KOPPEKTUPOBKA €ro ¢ y4ETOM
MICUXOJIOTUU 00YYaroIIerocs.

VY Takux eTrer 0OTMedaeTcs:

- HapylIeHUE BHUMAaHMUS, 3pUTEIBHOTO BOCIIPUATHS U IPYTUX MTO3HABATEIIbHBIX
MPOLIECCOB YMCTBEHHOM pab0OTOCIIOCOOHOCTH U IMOILIMOHATIbHOM Cdhephl;

- 3aMeJJICHHBIN TEMIT T03HABATENHLHOM JI€ITeIbHOCTH;

- TPYAHOCTHU MPOU3BOJIBHOM CAaMOPETYJISIUU U CAMOKOHTPOJISL B IOBEICHUU U
NEeSATEIbHOCTH.

OOyuaeMOCTh H30HMpaTeNbHass W HEYCTOMYMBAs, 3aBUCAIAS OT YpPOBHS
CJIO)HOCTH U CYOBEKTUBHOM MPUBIIEKATEIILHOCTH BHUJIA JCSITEIBHOCTH, a TAKXKE OT
aKTyaJlbHOTO SMOLMOHAIBHOI'O COCTOSIHUS.

Hcxoass w3  BBINICNIEPEUUCICHHBIX  OCOOCHHOCTEH  MCUXO(PU3UYECKOTO
pa3BUTHs OOydYaromlerocs JaHHOW KaTeropuv, BO3HUKJIA HEOOXOJIMMOCTh
pa3paboTKu aIanTUPOBAHHOMN paboyeil MpOorpaMMBbl MO XUMUH.

Tak kak oOydaroliemycs TPYAHO yCBaWBaTh HPOrpaMMmy IO XHUMHHU, TO
HEO0OXOIMMO BHOCUTH B HEE HEKOTOPbIE U3MEHEHHS:

- YCWINTh pa3lielibl, YBEIUYMBATH KOJIMYECTBO YIPAKHEHUN W 3aJaHHM
CBSI3aHHBIE C IOBTOPEHUEM MPONJIEHHOTO MaTepHaa;

- yYBEIIMYMBATh KOJMYECTBO YIPAXKHEHWM W 3aJaHUl, CBS3aHHBIX C
MPAKTUYECKON JEATETbHOCThIO YUAIINXCS;

- HEKOTOPBIE€ TEMBI 1aBaTh KaK O3HAKOMUTENbHBIE;

- HCKJII0YaTh OTAENbHbIE TPYIHbIE 3aa4H;

- TEOPETHUYECKUI MaTepHall PEKOMEHAYETCS IPENOJHOCUTH B IPOLECCE
pelIeHrs 3a1a4 U BBITIOJIHEHUS 3aIaHUI HATJISIIHO-TIPAKTUYECKOTO XapaKTepa;

YuuThiBas NCUXOJOTMYECKHE OCOOCHHOCTH M BO3MOXKHOCTH TaKUX JETeH,
1eJeco00pa3HO J1aBaTh Marepuand HEOOJbIIMMH J103aMH, C IOCTEHNEHHBIM €ro
YCJIOXHEHUEM, YBEJIMUUBasg KOJIMYECTBO TPEHUPOBOUHBIX YHPAKHEHUMN, BKIIOUAs
€XETHEBHO MaTepuaJl Jijisi MOBTOPEHUS U CAMOCTOSITEIbHBIX padoT.

Crnenyet nzberath MEXaHUYECKOTO cUeTa, (POpMaIbLHOTO 3ayYrBaHUS TTPABUII,
CIUCBHIBAHUS TOTOBBIX pelieHui u T.4. OOydaronuiicss 10HKeH yMEeTh NoKa3aTh U
OOBSACHUTH BCE, YTO OH JIEJAET, peUIaeT, pUcyeT, 4epTut, cooupaet. [Ipu pemennn
3a/lad OH JIOJDKEH YYUThCS aHaJu3UpOBaTh, BBIACIATH B HEH HEH3BECTHOE,
3aMHUChIBaTh €€ KPaTKo, OOBSCHATh BHIOOP apuMETHUECKOro JCHCTBUS,
dbopMynupoBaTh OTBET, T.€. OBJAACBaTh OOMMMHU MpueMaMu pPabOTHI Ha
XUMHUYECKOH 3a7ja4eil, YTO MOMOTAET KOPPEKLIUU €0 MBIIICHUS U PEYH.



OpraHnyeckoe €IUHCTBO IPAKTUYECKOM W MBICIUTENBHOW JEATEIbHOCTH
o0yyaromerocss Ha ypokax XMMHHU CIIOCOOCTBYIOT IPOYHOMY M CO3HATEIbHOMY
YCBOCHHUIO 0A3MCHBIX XUMUYECKUX 3HAHUM U YMEHUI.

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMIA K pe3yJabTaTaM OCBOCHHUS OCHOBHOU
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCITUTaAHUS
U C Y4€TOM KOHIENIMH TpPernojaBaHus ydyeOHOTo mpeameTa «XuUMHUA» B
oOpazoBaTeabHbIX opranusamnusax Poccuiickoit deaeparumu.

[Iporpamma mo Xumuu Oa€T TPEACTaBICHHE O LENAX, OOIIeH cTpareruu
oOy4yeHHs, BOCHUTAHUS M Pa3BUTUSA OOYYAIOUIUXCS CPEACTBAMHU y4EOHOTO
npeaMera, YCTaHABIIUBAET 00s13aTEIbHOE MIPEAMETHOE COJIepKaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro IO KiaccaM M CTPYKTYPUPOBAaHHUE 10
pazienaM M TeMaM MpPOrpaMMbl O XHWMHUH, OMNpPEIETseT KOJWYECTBEHHBIE U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4eOHOTO Ipollecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYarolmuxcsi, OMNpeaeNseT BO3MOXKHOCTH IpeaMmeTa Ui
peanu3aiuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBAaHUN K
pesynbTaTam 0O0y4eHHUs XUMUU Ha YPOBHE I1€JIeH M3YUYeHUs MPEMETa U OCHOBHBIX
BHUJIOB Y4eOHO-ITIO3HABATEIILHOM JEATECIBHOCTH OOYYalolerocs II0 OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHUWE XUMHUHU CIY>XUT OCHOBOU it (OPMUPOBAHMS MUPOBO33PEHUS
oOyy4arolierocsi, ero MpeACTaBICHUM O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
poJib UrparoT (QopMUpyeMble XUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS TIOO0ATbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIEM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  pealm3allid  BO3MOXXHOCTEH  JJIT  CaMOpa3BUTHS |
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBIIIJICHUS W TBOPYECKUX CIIOCOOHOCTEM
oOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIhHOCTH,
OKCIIEPUMEHTATILHBIX W HCCIICOBATEILCKAX YMEHUM, HEOOXOIUMBIX KakKk B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;



3HaKOMUT CO CHeuu(PUKoil HAYYHOTO MBIIUICHHS, 3aKJIaIblBa€T OCHOBBI
LIEJIOCTHOTO B3IJIs1a HA €UHCTBO NMPUPOABI U YEIIOBEKA, SABIIIETCS OTBETCTBEHHBIM
3TarnoM B (POPMHUPOBAHUU €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYarOIINXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUUECKOE
oOpa3oBaHHe 00YUYaIOIINXCSI.

JlanHble HampaBlieHUS B OOyUYE€HUH XHUMHUU OOECIEYMBAIOTCS CHEIU(PUKOI
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEeAarormyecKu
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XMMHH Ha ONpPeeIEHHOM 3Tare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIMIMMHCS CHUCTEMbl MEPBOHAYAIBHBIX MOHSITHUI XUMHUHU, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX IIOHSATUU
OPraHu4YeCKON XUMHUH.

CtpykTypa coaepkKaHus MPOrpaMMbl IO XMMHUU CPOpPMUpPOBaAHA HAa OCHOBE
CUCTEMHOT0 Ioaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHATHM O XUMHAYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKON
peakuuu. OO0e 3TU CUCTEMBI CTPYKTYpPHO OpraHM30BaHbl [0 MPUHIUIY
IIOCJIEA0BATEILHOIO PAa3BUTHs 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuoanueckoro 3akona J{. 1. MenneneeBa Kak OCHOBHOTO 3aKOHA XUMUH;

— Y4EHUS O CTPOCHHUM aTOMa U XUMHUYECKOH CBSI3H;

— TMpelacTaBleHUd 00 ANEKTPOJUTHYECKON JMCCOLMAlUU BEUIECTB B
pacTBopax.

TeopeTndueckne 3HAHHWS PACCMATPUBAKOTCA HA OCHOBE HMIIUPUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEIOBATENBHO OT OJHOTO
YPOBHSI K JIpyrOMY, BBITIOJIHSAS (PYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBONCTB,
CTPOCHMS U BO3MOXKHOCTEHN MPAKTUYECKOIO IIPUMEHEHHUS U ITOIYUYECHUS U3Y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAyYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOU IIPUPO/IbI, HIEHHOCTHOT'O OTHOLIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHHUs B Hayke. M3yueHne XMMHUM NPOUCXOJIUT C MPUBJICYECHHEM 3HAHUU W3
paHee U3yYEHHBIX y4eOHBIX IpeameToB: «Okpyxarommii mupy, «buosiorus. 5—7
KJIacCh» U «Pu3muka. 7 Kinacey.

[Ipy wu3yuyeHMH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWM OCHOB
XUMHYECKOM HAayKH KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKOU
JEATEIbHOCTH YEJIOBEKA U KaK OJTHOIO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYpPBIL. 3a7a4a



y4eOHOTr0 MpeaAMeTa COCTOUT B JOPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BaXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, S3bIKka HAayKd, B MPHOOIICHUU K
HAayYHBIM METOJaM MO3HAHUS MPU M3YYCHUH BEHIECTB U XMMHUYECKUX pEaKInil, B
(GbopMHUpPOBaHUY U PA3BUTUU MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPaBHII
0e301MmacHOro o0paIieHus ¢ BeIIeCTBAMU B TOBCETHEBHOM JKU3HU.

[Ipy M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HauYEHUE MPUOOPENH TaKHe 111, KaK:

— (dopmupoBaHHEe HHTEIJIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY MPHUHSITHUIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSAM KHU3HU;

— HampaBJCHHOCTh OOyYeHHMs] Ha CHCTEMaTHYeCKOe MpUOOIIeHUE
oOyyarolmxcs K CaMOCTOSITENIbHOM IO3HABAaTEJIbHON JESITENbHOCTH, HAyYHBIM
MeToJaM NO3HaHMs, (HOPMHUPYIOIMIMM MOTHBALMI0 M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecIedeHue yCIOBUM, CIIOCOOCTBYIOMIUX MTPUOOPETEHHUIO 00YYaIOIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX yHHBEPCaIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATILHOW U €CTECTBEHHO-HAYYHOM
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHATH W OICHUBATH SIBIICHUS
OKpY>KaloIlIET0 MHUpa, MCIOJIb3ysl 3HAHUS U OIBIT, MOJYyUYEHHBIE MPU HU3YUYEHHUU
XUMHH, TPUMEHATh UX IIPU PELLIEHUH TPOOJIeM B IOBCETHEBHOM KU3HU U TPYI0BOM
JeSITeJIbHOCTH;

— (QopmupoBanue y o0Oydaromuxcsi TYMaHHCTHYECKHMX OTHOIICHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW U1 BBIPAOOTKH 3KOJOTUYECKU
1EJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM NEATEIbHOCTH B LEJAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJII U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHSI OOINEYEIIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOGWMISI W HAMPABICHHOCTH JATBHEUIIIETO
oOy4eHus.

AnantupoBaHHasi pabodas mporpaMmma paccuntana Ha 34 yueOHBIX HECIb 110
2 4 B HEJIeJII0, BCero 68 4acos.

COJAEP)KAHUE OBYYEHUA
9 KVIACC
BemecTrBo ¥ XUMHYECKasl peaKus



[lepnonnuecknit 3axoH. Ilepuoanueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MenpneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHMH CBOWCTB
XUMHYECKHUX DJIEMEHTOB IIEPBBIX TPEX NEPUOIOB, KNS, KAIBLUS U UX COCIUHECHHM
B COOTBETCTBUM C IIOJIO)KCHMEM JJeMEHTOB B llepuoaudeckoil cucreMe u
CTPOEHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHJBl XMMHUYECKOW CBS3M. THIIBI KPHUCTAUIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMUYECKOU CBSA3H.

Knaccudukanus nu HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIACCAM HEOPTraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanys XuMUYeCcKUX peakuuid Mo pa3aIndyHbIM [IPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, Mo
U3MEHEHUIO CTETIEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, [0 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
YPaBHEHHUS.

[ToHsiTHE O CKOPOCTHM XUMHUYECKON peakuuu. [loHsTHEe 00 0OpaTUMBIX U
HEOOpAaTUMbIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOreHHBIX M I'€TEPOTrEeHHBIX
peakuusax. Ilonsarue o xkaranuse. [lonsaTre 0 XUMUYECKOM paBHOBeCUU. DaKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAaKIUU U IMOJOKEHUE XUMHUYECKOTO

paBHOBECHSL.
OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  AJIEKTPOHHBIN  OajaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTEIIHOU peaKunu. CocraBienue YPaBHEHUU

OKHUCJIUTEIbHO--BOCCTAHOBUTEIIbHBIX ~ PEAKUMW C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus dNEKTPONUTUIECKON TUCCOUUALMHI. DIEKTPOIUTHI U HEAJIEKTPOJINTHI.
KaTnonsl, aHnoHbl. MexaHu3Mm aucCOLMallUi BELIECTB C PAa3JIMYHBIMU BUIAMHU
xumuueckoi cBsizu. Crenens aucconanuy. CUIbHbIE U ClIa0ble JIEKTPOJIUTHI.

Peakuiun noHHoro oOMeHa. Y cloBus MPOTEKaHUS peaKkIuii HOHHOTO OOMeHa,
MOJHbIE M COKpAIIEHHbIE HOHHBIE YypaBHEHUs peakuuil. CBOMCTBA KHUCIOT,
OCHOBAHUM U COJIEH B CBETE MPEACTABICHUM 00 2JIEKTPOJIUTUUECKOMN TUCCOIHAIUY.
KauectBeHHbIe peakuyu Ha HOHBL. [IOHSATHE O THAPONIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMM KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BCIIIECTB — META/VIOB W HEMETa/uloB (rpaduTa W aiaMmasa), CJIOKHBIX BEIIECTB
(xJ1opuaa HaTpus ), UCCIEAOBAHNE 3aBUCUMOCTH CKOPOCTU XUMUYECKOU PEAKIINU OT
BO3JICHCTBUS  pa3iMyHBIX  (PAKTOPOB, HCCIEIOBAHUE  DJIEKTPOIPOBOIHOCTH
pPacTBOPOB BEUIECTB, ITPOLIECCA AUCCOLUALIMH KUCIIOT, IIEJI0UYEH U coJlel (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHANIOB), MPOBEJCHHUE OIBITOB, HILTIOCTPUPYIOIINX



OpU3HAKKW TPOTEKAHUS peakluid HOHHOro oOMeHa (oOpa3oBaHuEe Ocajka,
BbIJIEJICHHE Ta3a, OoOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIMI (FOpEeHUE, pEeakluu pas3IoKEHUs,
COCJIMHEHHUS), paAClO3HABaHHE HEOPraHWYECKUX  BEIIECTB C  IMOMOIIBIO
KaueCTBEHHBIX PEaKIIMil Ha HOHBI, pEIICHUE YKCIIEPUMEHTAIBHBIX 33]1a4.

Hemertanibl 1 MX cOeAMHEHUSA

OOmast xapaktepuctuka TajoreHoB. (OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (pu3MUecKre CBOMCTBA MPOCTHIX
BEI[ECTB — FAJION€HOB. XMMUYECKHE CBOMCTBA Ha MpUMepE XJiopa (B3auMOICHCTBIE
C MeTajulaMH, HeMeTalllaMu, lienodamu). XsopoBojaopod. ConsHash KHUCIOTa,
XAMHUYECKHE CBOMCTBA, IIOJNy4YeHUE, MpuMeHeHue. [lelicTBue xyopa u
XJIOPOBOJIOPO/Ia HA OPTAHU3M 4YeJIOBEKa. BaxkHelme X10puabl 1 UX HaX0XKIECHUE B
IPUPOJE.

Oo6mast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE cTeleHU okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
IPOCTBHIX BELIECTB — KUCIOPOAA U Cepbl. AJIOTPOIHbIE MOAU(PUKALIMN KUCIOPOIa
U cepbl. XUMUYECKHUe CBOICTBa cepbl. CepoBOIOPO, CTPOCHHUE, (PUBHUECKHE U
XUMU4Yeckue cBorctBa. OKCHIBI CEpPbl KaK MPEACTABUTENN KHUCIOTHBIX OKCHIIOB.
Cepnast kucnoTa, PU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPEACTaBUTENS
KJlacca KUCIOT U crnenuduyeckue). XUMUUYECKUE PEaKIUH, JeXallue B OCHOBE
MPOMBIIIUIEHHOTO CIOco0a MOMy4YeHUsi CepHOM KucaoThl. [IpumeHeHue cepHoit
KUCIIOThl. CONMU CEepHOM KHUCIIOTHI, KadeCTBEHHAs peakius Ha CyJb(ar-HoH.
Haxoxnenue cepbpl M €€ COCNMHEHUNW B TIPUPOJIE. XUMHYECKOE 3arpsi3HCHUE
OKpY>Xarolllel cpefbl COCOTUHEHHUSIMH Cepbl (KHCIOTHBIE JIOKIU, 3arpsi3HEHUE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAIICHHUS.

OOmast xapaktepuctuka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKHMCIIEHHA. A30T, paclpOCTPaHEHHE B IPHUPOJE,
¢uznyeckue U xuMudeckue cBoiicrsa. Kpyroopot a3ora B npupone. AMMHUax, ero
(bu3MUecKue 1 XUMUYECKUE CBOMCTBA, MOJMydYeHHEe U npuMeHeHune. Cou aMMOHUS,
ux QU3NUECKUE U XUMUYECKHE CBOWMCTBA, MpUuMeHeHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasl KHCIIOTa, €€ MoJiydeHHue, (GU3HUYeCKUe U XMUMHUYECKHe
cBOMcTBa (0OLIME Kak TMpEACTaBUTENS Kjacca KHUCIOT M crhenuduueckue).
Hcnonp30BaHre HUTPATOB U COJICH aMMOHHMSI B KAYECTBE MUHEPATBLHBIX YI00pEHUH.
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IM, 3arps3HEHUE BO31yXa, MOYBBl U BOJOEMOB). Docdop, alIOTPONHBIC
moaudukammu docdopa, Guznueckne U xumudeckue cpoiictBa. Okcun gocdopa
(V) u dochopnas kuciora, Gpu3MUECKUE U XMMHUYCCKHE CBOWCTBA, MOJIyYCHHUE.
Hcnonp3oBanue (hochaToB B KaueCTBE MUHEPATBHBIX yI00PECHHIA.



OOmast xapaktepuctuka 31eMeHToB |VA-rpynmbl. OcOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENICHH OKUCIICHUS. Y TIEPO/I, JTIOTPOITHBIE MOAU(UKALINH,
pacrnpocTpaHeHHe B MpUpPOAe, HU3HUecKre U XUMUYECKUE CBOMCTBA. AJCOpOLHUSL.
KpyroBopor yrinepona B mnpupoae. Okcuabl yriepona, UX (U3HYECKHUE U
XUMUYECKUE CBOMCTBA, [EHWCTBME HA JKUBBIE OPraHU3Mbl, IMOJIY4YEHUE U
IpPUMEHEHHE. DKOJIOTHICCKUE MPOOJIeMBI, CBsI3aHHbIE ¢ OokcuuoM yriepoaa (1V),
TUMOTE3a TJI0OATBbHOTO MOTEIUICHHUS KJIMMaTa, MapHUKOBBIM 3(QekT. YronbHas
KHCIIOTa U €€ COolM, UX (PU3MYecKkue M XUMUYECKHE CBOMCTBA, MOJYyYECHHUE U
npumeHenue. KavecTBeHHass peakiusi Ha KapOoHaT-woHbL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO0351CTBE.

[lepBoHavyabHBIE MOHATHS 00 OPTAHUYECKUX BEIIECTBAX KaK O COSTMHEHMSIX
yraepoaa (MeTaH, 9TaH, 3TUJICH, alleTUJICH, YTAHOJ, TIMIIEPUH, YKCYCHAs KUCIO0TA).
[IpuposHbie HMCTOYHUKU YTIIEBOJAOPOAOB (yrojib, MPUPOJHBIN Ta3, HEPTH),
MPOJAYKThI WX TmepepaboTku (O€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTie 0 OMOTOTUYECKU BAXKHBIX BEIIECTBAX: )KMpax, OeiKax, yriieBogax — U uX
poIM B OKM3HH 4eloBeKa. MarepuanbHOE€ €IWHCTBO OpPraHUYECKHX U
HEOPTaHUYECKUX COCAMHEHUH.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNyYCHHE W
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O01mure npeacTaBieHus o0 OKcHuie
kpemHust (IV) u kpemHueBoi kucnote. CHIMKATHI, UX HCIOJIB30BaHUE B OBITY, B
POMBIIIICHHOCTH. BakHelme cTpouTenbHble MaTepUalbl: KEpaMHKa, CTEKIIO,
IIEMEeHT, OeToH, kene300eToH. IIpobiembl 6€30macHOrO  MCIOIL30BAHUS
CTPOUTEIHHBIX MATEPHAIIOB B MOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumMeHm:

M3yueHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBEJICHIE KaueCTBEHHBIX PEaKIMid Ha XJIOPUA-UOHBI U HAOIIOJCHHUE MPU3HAKOB
WX TIPOTEKAHMsI, OIBITHI, OTpaKawmue (PU3NYECKHUe W XUMHUYECKHE CBOMCTBA
TaJIOTEHOB M WX COCIWHEHUU (BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPUATIOB),
O3HaKOMJIEHHE ¢ 00pa3aMu XJIOPUAOB (TaJOreHU 1I0B), 03HAKOMJICHHE C 00pa3iiaMu
ceppl U €€ coenMHEHUsMHU (BO3MOXKHO HCIIOJIb30BaHHWE BHAEOMATEPUAIIOB),
HaOII0IeHNE TIpoliecca OOYTIIMBAHUS caxapa Mo IeHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHUCIIOTHI, U3YYCHHUE XUMUUECKIX CBOMCTB pa30aBIEHHON CEPHOM KHUCTIOTHI,
MIPOBEICHNE KaUYeCTBEHHOW PEaKIMU Ha CyJb(aT-uoH U HAOMIOACHUE TTPU3HaKa e
NPOTEKaHMUs, O3HAKOMJIEHUE ¢ (PU3MYECKUMU CBOWCTBaMM a30Ta, ¢ocdhopa U UX
COEJIMHEHUN (BO3MOKHO UCIIOJIb30BAaHUE BUIEOMATEPUAJIOB), 00pa3liaMH a30THBIX
u (dochopHbIX yaoOpeHui, moJydeHne, coOupanue, pacro3HaBaHUE W W3YUYCHUE
CBOMCTB aMMHaKa, IMPOBEJACHHEC KAYECTBEHHBIX PEAKIMH HAa HOH aMMOHHUS H
dbochart-moH W wU3yUYEHHWE TPU3HAKOB WX TMPOTEKAHMS, B3aMMOJICHCTBHE
KOHIICHTPUPOBAHHON a30THOW KHCIOTHI C MeAbl0 (BO3MOXXHO HCIOJIB30BAHHE



BUJIEOMATEPUAIIOB), HM3Y4YEHHE MOJEJEH KpPUCTAUIMYECKUX pElETOK anmasa,
rpaduta, (ymuiepeHa, O3HAKOMJICHHE C IPOIECCOM aJCOPOIMU PaCTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM INPOTHBOrasa, IOJIy4EHUE,
coOupaHue, paclio3HaBaHUE M U3YUYEHUE CBOMCTB YTIJIEKHUCIOTO rasa, MpoBEICHUE
KaueCTBEHHBIX PEAKIM Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYEHHUE MPU3HAKOB HX
IIPOTEKAHMS, O3HAKOMJIEHHWE C NPOAYKLIMEH CWIMKATHOW HPOMBILIIEHHOCTH,
pElIeHHE 3KCHEPUMEHTAIBHBIX 3a7ad Mo TeMe «BaxxHehnume HeMeTaulbl U HX
COECTUHEHUSD.

MeTaJibl 1 MX COeIMHEHUS

OO01mast XxapakTepUCTHKAa XMMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TnonoxeHus B llepmoamyeckor cucrtemMe xumudeckux daeMmeHTtoB . H.
MenaeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METaJUIMYecKass  KpUCTAJUIMYECKass  pemETKa.  JJIEKTPOXMMHYECKHM  psil
HanpspKeHUN MeTayuioB. OU3ndeckue U XMMUUYECKHE CBOMCTBA MeTauioB. Oouue
CHocOoObl TONy4eHUs: MeTayioB. [loHATHE O KOpPpPO3UMHM METAIJIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHUE B OBITY U IPOMBILIUIEHHOCTH.

[I{erouHbIE METAJUIBL: MOJIOXKEHUE B lleproaudeckoil cucTteMe XMMUYECKUX
anemenToB JI. M. MenzeneeBa, cTpoeHHEe UX aTOMOB, HaXOXXIECHHUE B IPUPOLIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUAPOKCUIBI HaTpusi W Kanus. llpuMeHeHue IIEeNOYHbIX METAIOB M HX
COCIMHEHUM.

[Ilenouyno3eMenpHbIE META/UIBl MAarHUM W KaJbLUUW: TIOJOXKEHUE B
[Tepunoanueckoiut cucreMe xumuueckux 3yemeHToB 1. 1. MenaeneeBa, ctpoeHue ux
aTOMOB, HaXOXAeHUE B pupoje. Pu3nueckre 1 XUMHUYECKUE CBOWCTBA MarHus U
KaJblus. BaxkHelue coequHeHus Kaabuus (OKCHUI, TUIPOKCH, coiin). KEcTKoCcTh
BOJIbI M CIIOCOOBI €€ yCTpaHEeHHS.

AJrOMUHHUIA: TIoJIokeHue B [lepuoandeckoit cucreMe XMMUYECKHX SJIEMEHTOB
J. . MenneneeBa, cTpoeHHE aToMa, HaXOXKICHHE B mnpupone. Puznueckue u
XUMHUYECKHE CBOMCTBA aTlOMUHMS. AM(POTEpHbIE CBONCTBA OKCUIA U THIAPOKCHUIA
ATFOMHUHUSL.

Keneszo: monoxenue B [leppuoanyeckor cUCTEME XUMUYECKHUX AJIEMEHTOB [l.
. MenneneeBa, CTpoeHHE aTOMa, HAXOXKJIE€HUE B mnpupoae. Pusnmyeckue wu
XUMHUUYECKHE CBOMCTRA xkene3a. OKcubl, Tuipokcuibl U con xenesa (I1) u sxenesa
(1), ux coctaB, CBOWCTBA U MOJTyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMu METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, M3yYEHHE  PpE3YyJIbTaTOB KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJECHUCTBUS OKCH[A



KIS W HaTpUs C BOJOM (BO3MOYKHO HCIOJB30BAHHE BHJIEOMATEPHAIIOB),
VCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKEe3a B KHCIOPOJIE
(BO3MOXXHO  HCIIOJIB30BAaHHWE  BHUJIEOMATEpPUAIOB), MPU3HAKOB  MNPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMI HAa MOHBI: MATHHUS, KaJIBITH, AIFOMUHUS, IIMHKa, sxene3a (1)
u xenesza (lll), menu (Il), HaGmroneHne M ommcaHue MPOIECCOB OKpaIMBAHUS
IUIJAMEHU HWOHAMHU HaTpusl, Kaaus M Kaiubluusd (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIIEAOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCHA ATIOMUHUS U
TUAPOKCUJIA 1IMHKA, PEIICHHE HKCIIEPUMEHTAIbHBIX 3a7a4 Mo TeMe «Baxneiimue
METaJUIbl U UX COCAUHECHUS.

XuUMHUSA U OKPYKAKOLIAs cpeaa

BemecTtBa M marepuansl B IMOBCEAHEBHOW >XKM3HM 4YeloOBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakiuil B ObITy. [lepBasi momoinb npu
XUMUYECKUX 0KOTaX U OTPaBJICHUSX.

XHUMHUECKOE 3arps3HeHUE OKpYyXaroled cpenbl (mpeaenbHas JOoMyCTUMast
KOHIIeHTpalus BemiecTs, nainee — [1/IK). Ponb xumMuu B penieHun 3K0JIOrM4eCKux
npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJUMEpHBIC
MaTepHuabl).

Mescnpeomemmnunie ceasu

Peanmnsanuss MeXNpeIMETHBIX CBSI3€W MPU W3YYEHHH XUMHHM B 9 Kiacce
OCYIIECTBIISICTCS 4epe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAYYHBIX
MOHATUH, TaK U TIOHITHH, SIBISIONIUXCS CUCTEMHBIMH JIJIsi OTAETBHBIX MPEAMETOB
€CTECTBEHHO--HAy4YHOT'O [IMKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSATHUS: HAy4YHbIM (DakT, rumores3a, 3aKoH,
TEOpHsl, aHallM3, CHUHTE3, KIACCU(PUKALMS, TEPUOJAUYHOCTh, HAOIIOICHUE,
AKCHEPUMEHT, MOJIETMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, MMAPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHAIHI.

®duszrka: Matepus, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH/I, U30TOIIbI,
PaIMOAKTUBHOCTD, MOJIEKYJIa, ANEKTPUYECKUI 3aps, IPOBOIHUKH,
MOJTYTIPOBOJHUKH, JTUAJCKTPUKH, (POTOIJIEMEHT, BEHIECTBO, TeEJIO, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBa, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
peméTKa, CIUIaBbl, (PU3NYECKUE BEIWYUHBI, CAMHUIIBI W3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoHIIE.

buonorusi: ¢orocunres, npixanue, Omocdepa, 3KOCUCTEMA, MHUHEPAIbHBIC
yAOOPEHMS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TIOPOJIBI, TIOJIC3HBIC
MICKOIIa€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyYeHHS XUMHUU B €IUHCTBE Y4eOHOU U
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COIMAIIA3AIINHN 00yJarOIIIHXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpHUEHTAlUW U
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

[IEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMA:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKIMYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIIENOBATENIbCKOM, TBOPYECKOW H  JAPYIHX  BHUAAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpH
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJay, BBIOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aMMOIIOMOIIIY B TTPOIIECCE ITON YUEOHOM NEeSITEIbHOCTH, TOTOBHOCTH OIIEHUBATh
CBO€ TIOBEJACHHWE W TMOCTYNKM CBOMX TOBApUIIEH C TO3WUIMK HPABCTBEHHBIX U
MPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTAaBISIOLIUE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XMMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATypOi, MOCTYHNHBIMH TEXHHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 W TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH WU
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIICHHOCTH U YPOBHS OOyuyeHUsS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HaHHWE IIEHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOJs, HAPKOTUKOB, KypEeHHUS),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHOU KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyda pa3InyHOro poja,
YBaXEHUE K TPYAY U pe3yibTaTaM TPYI0BOM I€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XWMHHM, OCO3HAHHBIA  BBIOOP
WHIUBUYyJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHuUsl C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEemHOW npoecCUOHATBHON AEATEIbHOCTH U Pa3BUTHUSI HEOOXOAUMBIX YMEHUMH,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH 11e7IeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY JKU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, NOHMMAaHUE LEHHOCTH 3JI0POBOIO H
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYyalLIUsX,
YIPOXKAOIIUX 310POBBIO U )KU3HU JIOIEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, ISl TOBBIILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTUYECKUX MpOoOJeM M MyTed HUX pelIeHUs: MOCPEACTBOM METOJ0B XHWMHH,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIJIEISIOT 3HAYMMbBIC JJIS
(bopMUpOBaHKS MUPOBO33pEHUS O0IICHAYYHbIE MTOHATHS (3aKOH, TEOPHsI, TPUHLIMII,
rumnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYroe.), KOTOpble
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX NpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHHE MHUPA, U YHUBEPCAIbHbIC YUeOHbIC NEUCTBUS (MIO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue aeiicTBUA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSCHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI 3JIEMEHTa), XUMH4YecKas ¢dopMyna M ypaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MPAaBUIILHOCTH BBICKA3bIBAEMbBIX CYKJICHUH;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IBI 110 Pe3yjibTaTaM MPOBEAEHHOIO OMBITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYJISIpHAsl JIUTEpaTypa XUMHYECKOTO COJIEpkKAHUS, CIPABOYHbIC
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4yHbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMpPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITAa B
00JacCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENILHO BBIOMPATh ONTUMANBHYIO (DOPMY MpEACTaBICHUS HHPOPMAIIH U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCJIEI0OBATENHCKONU JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUW MPOMBIIIICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHHUKATHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE JeHCTBUS:

YMEHHUSI 3a/1aBaTh BOMPOCHI (B XO€ Auasiora 1 (WIN) TUCKYCCUH) IO CYILECTBY
oOcyxnaeMoi TeMmbl, (POpMyIUPOBaTH CBOU MPEIJIOKEHUSI OTHOCUTEIIBHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JEATEIBHOCTH B YCTHBIX M TMHCbMEHHBIX TEKCTaX; JeiaTh MPE3CHTALUIO
PE3yJbTaTOB BBINOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MIPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyX1eHus, OOMEH MHEHHUSIMH, «MO3TOBBbIE IUTYPMbI», KOOPAWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PeryasiTuBHbIC yHUBeEpPCAJIbHbIE YUeOHbIE 1eliCTBUS:

YMEHUE CaMOCTOSTENIBHO ONPEEHATh LENH JEATEIbHOCTH, IUIaHUPOBATH,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM JCUCTBUUA MPU BBINOJHEHUH 33JaHUM C YUYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIHSIX,
OLIEHUBATh COOTBETCTBHUE IOJYYEHHOTO PE3yJIbTaTa 3asBJICHHOM LIEJIH, YMEHUE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATCIbHOCTH MO  TMOJYyYEHUI0 HOBOIO  3HaHWS, €ro HWHTEpIpETallH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K konIy oOydenus B 8 kj1acce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATH CMBICT OCHOBHBIX XMMHUYECKHX MOHSATHUM: aTOM, MOJEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
AJIpO aToMa, JIEKTPOHHBIN CIIO aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, WOH, KaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BeIEeCTBa
(poreHTHAsE KOHILIEHTpAIUsi) B PacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUU H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY JJIS COCTaBJieHUs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTh cMmbIca Ilepunoanueckoro 3akonHa JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSI, 3aKOHA ABOTajpo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepuomuueckas cucTeMa XuMmudeckux diaemernToB J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sSApa, 0011Iee YnCiIo 3JIEKTPOHOB U
pacnpezieNieHUue UX MO0 ANEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XMMHUUYECKUE SJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIINA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBHUSX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOr0 3JIeMEHTa MO (opmyse COeAUHEHHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIy;

MIPUMEHSATH OCHOBHBIE OTIEPAIlN MBICIIUTECILHOM EATSTLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIi U3Y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, €eCTECTBEHHO-HAYYHbIE METO/IbI
MO3HaHUs — HAOMIOJeHNE, M3MEpPEeHHe, MOJICIHUPOBAHUE, SKCIICPHUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPaBUJIaM MMOJIb30BAHUS XUMHUECKOU MOCY0M 1 1a00paTOPHBIM
o0opyJOBaHMEM, a TaKXe mpaBuiIaM oOOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OTBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(Boopoia M KHUCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoOBOM JoJiel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE DKCMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHON(PTAICHH, METUIOPAHK

U IpyTHE).

K xoHiy 00ydeHus B 9 kjiacce npeaMeTHbIe pe3ysibTaThl HA 0230BOM yPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX TMOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, HMOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0)KHOE€ BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PEaKIusl, XUMUYECKasi CBSA3b, TEIJIOBOU AP DEeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAs,
MeTaJlTn4yecKas ), KpucTamndeckas peneTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUUYECKON PEaKIUM, NPEACIbHO JIONMYyCTUMas KOHLEHTpaIHs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T TOHSTHUSA MPU OMMMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY [IJI1 COCTaBJICHUS (GoOpMyII
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIUA;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akoHa J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATH W XapaKTepHU30BAThH
Tabnuuynyto popmy Ilepuoamdeckoi CUCTEMBbl XHMHUYECKUX AJIEMEHTOB:
pa3ivyuarh TMOHSTHS «rJaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TabIHUIIE, C YUCTOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B Mpeenax MajblX NEPUOJIOB U
TJIABHBIX MOJTPYII C YYETOM CTPOCHUS X aTOMOB;

KJIacCCU(UIIMPOBATH XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy UM COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIIECTB, MO TEIJIOBOMY 3G (}EKTy, MO0 W3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CHEIUPUICCKUE XHUMHYCCKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIECTB, MOJITBEPXKIAs OIMHUCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI DJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJIOYEN U COJIEW, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIUA MOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJACTBOM COCTABJICHUS JICKTPOHHOTO OanaHca ATUX PEaKInii;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIIECTB,
MaCCOBYIO JIOJIF0 XHMHYECKOIOo JJIeMeHTa 1o (opMyJie COEIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOMN pPEaKIny;

COOJTI0IaTh TIPABHUIIA MTOJIH30BAHUS XUMUYIECKOHN TIOCYI0M 1 Ta00paTOPHBIM
obopy/loBaHMEM, a TakK)Ke TMpaBwia oOpalieHus C BeEIIeCTBAMHU B
COOTBETCTBHM C HHCTPYKIMSMH II0 BBITIOJTHEHUIO J1aOOpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(aMMHaKa 1 yTJIEKUCIIOro ra3a);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, Qocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OTIEpPAIIMH MBICIIUTEIILHOU JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMAaTH3aIIHMIO, BBISBICHUE IPUUYNHHO-
CJICJICTBEHHBIX CBSI3€H — JJIT M3YUYEHUs] CBOMCTB BEIIECTB M XUMHYECCKUX
peaKmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAHUS — HaOII0ICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (peaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

9 KVIACC

Ne

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 9acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

n/n | NporpaMMbI Bcero | Kontpoabn | [IpakTnyeckue | 00pa3oBaTe/bHbIe PeCypChl
ble padoThl | padoThI

Pasnea 1. BemecTBO M XMMH4YecKHe peaKIuu

1.1 | [ToBTOpEeHME U YIITyOJIeHHE 3HAHUI 5 1 bubmuoteka [{OK https://m.edsoo.ru/7f41a636
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca

1.2 | OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuoreka L{OK https://m.edsoo.ru/7f41a636
peakuui

1.3 | DIIeKTpOIUTHYECKAs TUCCOIHAITH. 8 1 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
XHUMHUYECKUE PEAKIIMU B PACTBOPAX

Hroro no pazueny 17

Pasnea 2. HemeTasuibl M MX COeIMHEHHS

2.1 | Obmas xapakTeprucTUKa XUMUYECKUX 4 1 bubnuoreka L{OK https://m.edsoo.ru/7f41a636
anemeHToB VIIA-rpynmnsl. ["anorenst

2.2 | O0mas XapaKTeprCTUKa XUMUIECKUX 6 bubnuoreka [{OK https://m.edsoo.ru/7f41a636
anemeHToB VIA-rpynnsl. Cepa u eé
COCMHEHUS

2.3 | O6mas XapakTepuCcTUKa XUMUYECKUX 7 1 bu6nuoreka LIOK https://m.edsoo.ru/7f41a636
anemeHToB VA-rpynnsl. A30T, pochop u ux
COEMHEHUs

2.4 | O0mas XapaKTepUCTUKAa XUMUIECKUX 8 1 2 bubnuoreka [{OK https://m.edsoo.ru/7f41a636
aneMeHToB |V A-rpynnsl. Yriuepoa u
KPEMHUH ¥ X COCAMHCHHUS

Hroro no pazneny 25

Pa3znen 3. Metayuibl 1 MX COCAMHEHHS

3.1 | O6uue cBoiicTBa METAIIIIOB 4 bu6mmoreka IIOK https://m.edsoo.ru/7f41a636

3.2 | Baxueiime METaJlIbl M KX COCTHHEHUS 16 1 2 bu6mmoreka [1OK https://m.edsoo.ru/7f41a636

Wroro o pasueny 20

Pa3zpnen 4. Xumusi u okpyxamomas cpeaa

4.1 \ BemectBa u Marepransl B )KM3HU YEJIOBEKA 3 \ bubmuoteka [{OK https://m.edsoo.ru/7f41a636

HToro no pasneny 3
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PesepBHOE Bpemst

bubnmoreka [{OK https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME



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

IHOYPOYHOE IIVTAHUPOBAHUE

9 KJIACC
Ne | Tema ypoka KoJsnyecTBo 4acoB DJIeKTPOHHbIE
n/n Bcero | KonTpoabubie | [Ipaktnyeckue | nM(ppoBLIE
padoThI padoThI o0pa3oBaTte/ibHbIE
pecypcbl
1 [Tepnoanueckuii 3akoH. [lepuoanueckas cucrema 1 Bu6moteka [JOK
xuMmudeckux saeMenToB JI. Y. Mengeneesa https://m.edsoo.ru/00adb59
2 3aKOHOMEPHOCTH B U3MEHEHUH CBONCTB XUMUYECKUX 1 Bu6moteka [JOK
3JIEMEHTOB IEPBBIX TPEX MEPUOJIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanus u HOMEHKIATypa HEOPraHUYECKUX BEIIECTB 1 bubnuoreka [IOK
https://m.edsoo.ru/00adb7e2
4 Bunbl XuMu4ecKon CBSA3U U THUIBI KPUCTAITHYECKUX PEHIETOK 1 bubnuoreka [IOK
https://m.edsoo.ru/00adbac6
5 Kontponbnas padota Nel o teme «I[loBTOpenue u 1 1
yriay6JieHre 3HaHUI OCHOBHBIX pa3/ieioB Kypca 8 Kiaccay
6 Knaccudukanus XuMru4ecKux peakifii mo pa3audHbIM 1 bubnuotexa [JOK
IIPU3HAKaM https://m.edsoo.ru/00adbch0
7 [TonsaTne o ckopocTn xumudeckoi peakuuu. Ilonstue o 1 bubmuoreka [JOK
TOMOTEHHBIX U F€TEPOr€HHBIX PEaKLUIX https://m.edsoo.ru/00adbe9a
8 [TonaTHne 0 xuMU4eckoM paBHOBeCHH. DAKTOPBHI, BIMSIOIINE 1 bubmuoreka [JOK
Ha CKOPOCTbh XMMUYECKOW PEAKLIMH U MOJIOKEHHUE https://m.edsoo.ru/00adc28c
XMMHYECKOT'0 PABHOBECHUS
9 OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIUU 1 bubmuoreka [IOK
https://m.edsoo.ru/00adcade
10 | Teopus sneKkTpoIUTHYECKOH nuccoranui. CHUIIbHBIC | 1 bu6muoreka [JOK
cJ1a0ble IIEKTPOIUTHI https://m.edsoo.ru/00adcd68
11 | MloHHble ypaBHEHUS peakuit 1 bu6muoreka [JOK
https://m.edsoo.ru/00add448
12 | XuMHuecKre CBOMCTBA KUCIOT U OCHOBAHMI B CBETE 1 bubnunorexa LIOK
MIPEACTABICHHUI 00 JIEKTPOIUTHICCKOMN TUCCOITUAITNN https://m.edsoo.ru/00add5d8
13 | Xumnueckue cBoicTBa Cojeil B CBETE MPEACTABICHUN 00 1 bubmuoteka [JOK

AJICKTPOJIMTUUECKON JUCCOIMAITIHI

https://m.edsoo.ru/00add8b2
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14 | IlonsTue 0 ruApoaU3€e coueit Bu6muoteka [JOK
https://m.edsoo.ru/00add9d4
15 | O6oOmeHne 1 cucTeMaTU3alus 3SHAaHUI bubnnorexa [JOK
https://m.edsoo.ru/00addd12
16 | IIpaktuueckas padota Ne 1. «Pemenue skciepuMeHTAIbHBIX bubnuotexa [JOK
3a1au» https://m.edsoo.ru/00addbfa
17 | KontposbHas padota No2 o TemMe «DIeKTpOIUTHISCKas bubnuotexa [JOK
aucconyanus. XMMHAYECKHE PEaKIMi B paCTBOpax» https://m.edsoo.ru/00addecO
18 | OOmias xapakTepuCTUKA ralOreHOB. XUMHUYECKHUE CBOMCTBA bubnnoreka [JOK
Ha MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 | Xnoposoaopoa. ComnsiHas KUCIIOTa, XUMHUYECKUE CBOMCTRBA, bu6nmorexa LIOK
MOJYYECHHUE, IPUMEHECHHUE https://m.edsoo.ru/00ade104
20 | Ilpaktuueckas padota Ne 2 o teme «Ilonydyenue consHoit bubnnorexa [JOK
KHCJIOTBI, H3y4€HHUE €€ CBOMCTBY» https://m.edsoo.ru/00ade348
21 | BorluncieHus 0 ypaBHEHUSIM XUMHUYECKUX PEAKINN, €CITH Bu6moreka [JOK
OJIMH M3 PEarcHTOB JaH B U30BITKE https://m.edsoo.ru/00ade488
22 | O6mas xapakrepucTuka 31eMeHToB VIA-rpymmbt bubmuoreka [JOK
https://m.edsoo.ru/00ade64a
23 | AmnotporHbie MOAUpUKAIIUU cepbl. HaxoxaeHne ceprl u eé bubnuotexa [JOK
COCIMHEHUH B IpUpoe. XMMHUYECKUE CBOMCTBA CEPBI https://m.edsoo.ru/00ade64a
24 | CepoBomopo, cTpoeHue, Gu3ndecKre 1 XuMUIECKre bubmuoreka [JOK
CBOMCTBA https://m.edsoo.ru/00ade802
25 | Okcupsl cepol. CepHast KUCTIO0Ta, GUBNYECKUE U XUMHUYECKHE bubnnorexa [JOK
CBOMCTBA, TPUMEHEHHUE https://m.edsoo.ru/00adea28
26 | XuMH4ecKHe peakiuy, JIeKalue B OCHOBE MPOMBIIIUIEHHOTO bubnmnoreka [JOK
croco0a MoTydeHHUs CePHOI KUCIOTHI. XHUMHUUECKOEe https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl COeTMHEHUSIMU CEPbI
27 | BeunciaeHre MacCOBOM JIOJU BBIX0JIA TIPOAYKTA PEAKITUN but6mmorexa [IOK
https://m.edsoo.ru/00adec8a
28 | OOmas xapakTepucTHKa AIeMeHTOB V A-TrpyIbl. A30T, bubnuoteka [JOK
pacIipocTpaHeHHe B pUpojie, PU3NUECKUEe U XUMUYECKHE https://m.edsoo.ru/00adeeab
CBOMCTBA
29 | Ammuak, ero pu3NIeCKue H XUMHUYECKHE CBOMCTRA, bubanoreka LJOK

MOJIYYCHHC U IMTPUMCHCHUC

https://m.edsoo.ru/00adf004
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30 | Ilpaktuueckas padota Ne 3 mo teme «IlomydeHne ammuaka, bubmmoreka [JOK
W3y4YEHHUE €ro CBONCTBY https://m.edsoo.ru/00adf180
31 | AzoTHas KUCIIOTa, e€ PU3NYECKUE M XUMUIECKIE CBOHCTBA bubmmoreka [JOK
https://m.eds00.ru/00adf306
32 | Ucnonp30BaHUE HUTPATOB U COJICH aMMOHUS B KA4ECTBE bubmmoreka [JOK
MHUHEPaIbHBIX yA00peHUH. XUMUYECKOE 3arpsI3HCHUE https://m.edsoo.ru/00adf518
OKPYKAIIIEH Cpeibl COEAMHEHUSIMH a30Ta
33 | ®ocdop. Oxeun pochopa (V) u hochopHas kucmora, bubmmoreka [JOK
du3nyecKue U XUMHUYECKHE CBOMCTBA, MOTYUYCHHE https://m.edsoo.ru/00adf68a
34 | Ucnonw3oBanue GocharoB B Ka4ecTBE MUHEPATBHBIX bubmmoreka [JOK
ynoOpeHuid. 3arpsiz3HeHre NpupoAHoi cpelibl pocharamu https://m.edsoo.ru/00adfc20
35 | Yraepon, pacpocTpaHeHHE B IPUPOAE, (PU3HUECKUE U bubmmoreka [JOK
XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/00adfd9c
36 | Okcuasl yriaepona, ux (GU3NIECKHe U XHUMHUYECKHE CBOMCTBA. bubmmoreka [JOK
DKkonoruyeckue npoOaeMbl, CBI3aHHBIE C OKCHIOM YIJIepoa https://m.edsoo.ru/00adfebe
(V)
37 | YronpHas KUCI0Ta U €€ COJIH bubnuoreka [{OK
https://m.eds00.ru/00ae006¢
38 | Ilpaktrueckas pabora Ne 4 o teme "[loyueHue bubmmoreka [JOK
yrnekucioro rasza. KayectBeHHas peakuusi Ha KapOoHaT-HOH" https://m.eds00.ru/00ae027e
39 | IlepBoHavambHBIC TOHATHS 00 OPraHUICCKUX BENIECTBAX KaK bubnuoteka [JOK
0 COEMHEHUX yriepoja https://m.edsoo.ru/00ae054e
40 | KpemHuit 1 ero coeTMHEHUS bubnuotexa [JOK
https://m.edsoo.ru/00ae080a
41 | IlpakTrueckas pabota Ne 5. Perienne skcriepuMeHTaIbHBIX bubmuoreka [IOK
3a7a4 no TeMe «BakHeIe HeMeTallJIbl ¥ X COSIAMHEHUSI https://m.edso0.ru/00ae0bf2
42 | KonTtponbHas padota Ne3 o Teme «BaxkHeiine HemeTasuibl bubmuoreka [IOK
7 UX COCITUHEHUSY https://m.edsoo.ru/00ae0e18
43 | OOmas XapaKTepuCcTUKa XUMUYECKUX 3JIEMEHTOB — bubmuoreka [IOK
MeTauIoB. MeTajumueckas CBA3b U METAJNINYECKAs https://m.edsoo.ru/00ae103e
KpUCTAJITMYecKast pemérka. Pu3nyecKue CBOMCTBa METAIITIOB
44 | XuMudecKkre CBOMCTBA METAJUIOB. DJIEKTPOXUMHUECKUN Psifl bu6muoreka [IOK

HalpsHKEHUH METAJIIOB

https://m.edso0.ru/00ae1156



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

45 | O6mue criocoOb! moayueHus: MeTayuioB. CIIIaBbI. bubmmoreka [JOK
Brruuciienus o ypaBHEHUSIM XUMAYECKUX PEaKINil, €CIu https://m.edsoo.ru/00ae1156
OJIMH U3 PEareHTOB COJACPIKHUT MPUMECH

46 | IloHsTHE O KOPPO3HH METAIIJIOB bubmuorexa [IOK

https://m.edsoo.ru/00ae1278

47 | lllenoyHble METAILIbI bub6nmoreka [IOK

https://m.edsoo.ru/00ae14b2

48 | OkcuIbl ¥ THAPOKCHIBI HATPHS U KaUsI bubmmoreka [JOK

https://m.edsoo.ru/00ae14b2

49 | lllenoyHo3eMebHbBIC METAJIbI — KAJIBIIUH ¥ MarHUi bubnuorexa [IOK

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

50 | Baxueiimme coequHEHNS KAIbIMS bu6nunoreka LIOK

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

51 | Ob6o0meHre 1 cucTeMaTu3anus 3HaHU|

52 | XKEctkocTh BOABI U CIIOCOOBI €€ yCTpaHeHHS bu6nmorexa LIOK

https://m.edsoo.ru/00ae1886

53 | [Ipaktnueckas padora Ne 6 o teme "XKEcTKOCTh BOABI U bubmuoreka [IOK
MeTO/Ibl €€ ycTpaHeHust" https://m.edsoo.ru/00aelae8

54 | AmomMuHMI bubnmorexa LIOK

https://m.edsoo.ru/00aelc64

55 | AMdoTepHbIe CBOMCTBA OKCHIA U THIPOKCHUIA bubmuorexa [IOK

https://m.edsoo.ru/00aelc64

56 | XKemneso bubnmorexa LIOK

https://m.edsoo.ru/00ae1d86

57 | Okcunsl, ruapokcu sl v conu xxenesa (1) u xenesa (111) bubnnorexa [JOK

https://m.edso0.ru/00ae35e6

58 | O0o00IIEHE U cUcTEMATH3alis 3HAHUN

59 | Ipaktuueckas padota Ne 7. Pemenue skcriepuMeHTaIbHbBIX bubmuoreka [IOK
3a1a4 1o TeMe «BakHelmre MeTauibl U X COSINHEHUS https://m.edsoo.ru/00ae3de8

60 | BoruncieHus o ypaBHEHUSIM XUMHUUECKUX PEAKIIUHN, €CITH bubmuoreka [JOK
OJIMH U3 PEareHTOB JIaH B U30BITKE WM COACPKUT IPUMECH. https://m.eds00.ru/00ae1750
Brrunicrienust MacCOBOM JI0JTH BBIXOJIa MPOIYKTA PEeaKIMU

61 | O0o0OIIEHNE U cUCTEMATH3AaIHs 3HAHUN

62 | KontponpHas pabota Ne4 mo teme «BaxHeiine MeTamuibl 1

NX COCIUHCHUSD)
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https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

63 | BemiecTBa 1 MaTepuaibl B TOBCETHEBHOM JKU3HH YEIIOBEKA 1 bubmmoreka [JOK
https://m.edsoo.ru/00ae3f50
64 | Xumudeckoe 3arps3HeHHE OKPYIKAIOMICH cpeIbl 1 bubmmoreka [JOK
https://m.edsoo.ru/00ae4270
65 | Poap XuMuU B peIIeHUH SKOJOTHUECKHUX MPOOIeM 1 bubnuotexa [JOK
https://m.edsoo.ru/00ae4270
66 | PesepsHblii ypok. O000IIEHNE U CHCTEMaTH3allMsI 3HAHUN 1 bubnuotexa [JOK
https://m.edsoo.ru/00ae0dOa
67 | PesepBHblii ypok. OO00IICHNE 1 CUCTEMAaTH3AIMS 3HAHU I 1 Bu6moteka [JOK
https://m.edsoo.ru/00adb33c
68 | PesepBHbIii ypok. OO00IICHHE M CUCTeMAaTH3aIMsl 3HAHUI 1 Bu6moteka [JOK
https://m.edsoo.ru/00ad9ch2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumusi, 8 kimace/ Pymsutuc I'.E., ®enpaman @.I'., AkiimorepHoe 00IIECTBO
«3narensctBo «IIpocBemenue»
» Xumus, 9 knace/ Pyasurtuc I'.E., ®enpaman @.I'., AkiimonepHoe 00IIeCTBO

«HBI[&TCJII)CTBO «HpOCBeHleHI/Ie»

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET



