MyHuuunaneHoe GlowkeTHOE 0611e06pa3oBaTesbHOE yupexaeHue
CxBopLOBCKast cpeHsis 0611eo6pa3oBaTebHas WKona

Poceus 172890, Teepckas o6x., Toponeukuii Mo, 1.CKBOPLIOBO, Toponeuxuii Mo, yi.1llkonbHas, 1,

Ten.2-58-48
[IpuHsTa Ha 3aceaHUu Cornacosana: “YTBepiKnalo:
Nelaroru4eckoro coBeTa 3aM.JMpeKkTopa 1o/ YBP Hupexrop mKonbt:;?; M.H. I'ymusa

[Tporokon ot «(ZQ» oF 20&? Ne £ (H.II. Beikosa) [Tpukas ot «gi»' OR 2045 p Ng_lﬁ

Pabouas nporpamma
y4edHoro npeamera «XHMHS»
OCHOBHOIO0 00mmiero o6pasoBanus

anst obyqaromuxcs ¢ 3IIP (Bapuanr 7)

Cpok ocBoeHHst porpammsl: 2 roxa

1. CkBopLIOBO

2025 ron



HOACHUTEJBbHASA 3AIINCKA

Pabouast nporpamMma no XxuMuu Jyisi OOy4aroIMUXCs € 3a1€PKKON ICUXUYECKOTO
pazButus (manee — 3I1P) Ha ypoBHE OCHOBHOTO 00IEero 0Opa3oBaHUs COCTaBIICHA B
cootBeTcTBUM ¢ DenepalibHbIM TOCYJIapCTBEHHBIM 00pa30BaTENbHBIM CTaHJIAPTOM
ocHOBHOTO 001ero oopazoBanus (Ilpuka3z Munnpocsemenus: Poccuu ot 31.05.2021 r.
Ne 287, 3apeructpupoBan MuHucTepcTBOM IocTHIMU Poccuiickoit ®deneparuu
05.07.2021 r., per. Homep 64101) (nanee — ®I'OC OOO), [IpumepHOii afanTUPOBAHHON
OCHOBHOM  00pa3oBaTEeNbHOW MPOrpaMMOM  OCHOBHOTO  001miero  oOpa3oBaHus
oOy4Jaronuxcst ¢ 3aJep>KKOM MCUXUYECKOro pa3Butus (0go0peHHoil pemiennem @YMO
1o obuieMy oopazoBanuio (mpoTokoa oT 18 mapra 2022 r. Ne 1/22)) (manee — [TAOOII
OOO 3I1P), IIpumepHoil paboueli mporpaMmbl y4eOHOTO MpeaMeTa
«Xumus» (06a30BbIil ypoBeHb), [IpuMepHOIl mporpaMmoil BOCHUTaHUS O0YYarOIIUXCs
OpU TOJYyYEHUU OCHOBHOIO OOIIEro 0Opa3oBaHUs, C YYETOM paclpeiesIeHHBIX I10
KjaccaM  IpOBEpsAEMBIX TpeOOBaHMW K  pe3yJbTaTaM  OCBOCHHMS  OCHOBHOM
o0pa30BaTeNbHOM MPOrpaMMbl OCHOBHOI'O OOHIEro 00pa3oBaHUs M 3JIEMEHTOB
COJIEpKaHUs, PEICTABICHHBIX B Y HUBEpCAIbHOM Koau(pukarope rno xumuu, Konuenuuun
IpenojjaBanusi ydeOHoro npeamera «XuMus», B 00pa3oBaTeNIbHBIX opraHu3anusx PO,
pean3yIoIUX OCHOBHBIE 00111€00pa30BaTEIbHbIE POTPaAMMBbI.

OO0wmas xapakrepucTuka yueOHoro npeamera «XumMus»

Y4eOHblli  mpeamMeT «XuUMHS» ~ BXOAMT B NPEIMETHYIO  00JacTh
«EcTecTBeHHOHAay4YHBbIE MpeaMETh». B cucTteMe ecTecTBEHHOHAay4HOro 0Opa3oBaHUs
XUMUS KaK Y4eOHBI peIMET 3aHUMAaeT BaXKHOE MECTO B IMO3HAHUM 3aKOHOB MPUPOJIBL,
(GOpMHpOBAaHMM HAYYHOW KApTHUHBI MHUPA, CO3[JaHUM OCHOBBI XUMHUYECKHUX 3HAHUU,
HEOOXOAMMBIX JJIS TOBCEIHEBHOW KW3HHM, HABBIKOB 3OPOBOTO M 0OE€30MACHOT0 JIs
YyeloBeKa M OKpYyXKawlled ero cpeapl oOpa3a XU3HM, a TaKKe B BOCHUTaHHUU
JKOJIOTUYECKOM KYJIBTYPHI.

YenemHocT U3y4eHHs XMMHUHU CBSI3aHA C OBJIAJICHHUEM XUMHUYECKUM S3BIKOM,
coOmofieHneM TMpaBuwi  Oe3omacHOW paOOThl MpPH  BBINOJHEHUH XHMHUYECKOTO
DKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIIEHHBIX CBSA3EH XUMHUHU C IPYTMMU IIPEAMETaMU
LIKOJIBHOTO Kypca.

[Iporpamma BKJTIOYaeT B c€0s1 OCHOBBI HEOPTAHUUECKOW M OPTaHUYECKON XUMUMU.
['maBHOM naeel mporpamMMBl SBJISIETCSl CO3/1aHUE OA30BOr0 KOMILIEKCA OMOPHBIX 3HAHUN
[0 XMMUU, BBIPAKEHHBIX B (hOpME, COOTBETCTBYIOUIEH BO3pacTy OOyYaroUIUXcsl U UX
0COOBIM 00pa30BaTEILHBIM MOTPEOHOCTSIM.

B conepxaHnn TaHHOTO Kypca IPEACTaBIEHbI OCHOBOMOJIATAIOIINE XUMUYECKHE
TEOPETUYECKUE 3HAHUs, BKIIOYAIOIIME H3YyYEHUE COCTaBA U CTPOCHUS BELIECTB,
3aBUCUMOCTH HX CBOMCTB OT CTPOE€HUs, IIPOrHO3UPOBAHMUE CBOMCTB BELIECTB,
HCCIIEIOBAHNE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPALLICHUM U ITyTE€H YIIPABICHUS UMH
B LIEJIAX ITOJIYYEHHUS BELIECTB U MAaTEPUAIIOB.

TeopeTndyecKkyro OCHOBY M3YYEHHs] HEOPTAHWUYECKOM XMUMHUHU COCTABJISAET aTOMHO-
MOJIEKyJIsipHOE yuenue, [lepuoanueckuii 3akon J1I.11. MenaeneeBa ¢ kpaTkuMu



CBEICHUAMM O CTPOCHHHM aToMa, BHUJAX XHMMHYECKOM CBSI3U, 3aKOHOMEPHOCTAX
IPOTEKaHUS XUMHUECKUX PEAKIIUIA.

B m3yueHnu Kypca 3Ha4MTENbHAS POJIb OTBOAUTCS XUMUYECKOMY 3KCIIEPUMEHTY:
MIPOBEICHUIO MPAKTUYECKUX U Ja0OpaTOpHBIX padOT, OMNUCAHUIO PE3YIbTaTOB
YUYEHUYECKOTO SKCIIEPUMEHTa, COOIIOACHUIO HOPM M MpaBui Oe30macHOi paboThl B
XUMUYECKOH JTabOpaTOpHH.

Peanusanus ganHON nporpaMMel B IIpoLecce 00ydeHus MO3BOJIUT 00YyUaroIUMCs
¢ 3IIP ycBOUTH KJIFOUEBBIE XMMUYECKME KOMIIETEHIIMY U ITOHATH POJIb M 3HAYEHUE XUMUN
CpelH APYIUX HayK O MPUPOJIE.

N3ydyeHne XuMHHM CHOCOOCTBYET (POPMHUPOBAHUIO y OOy4YaIOIIMXCS HAYYHOI'O
MHUPOBO33pEHUS, OCBOCHHMIO OOIEHAyYHBIX METOAOB (HaOIIOAEHHE, HU3MEpEHHUE,
DKCIIEPUMEHT, MOJEIUPOBAHUE), OCBOCHHUIO IPAKTUYECKOIO IPUMEHEHUS Hay4YHBIX
3HAHWI, OCHOBAHHOI'O HA MEKITPEAMETHBIX CBS34X € IpeaMeTaMu «OKpY KAt MUpP»,
«Dusuka», «buonorus», «l'eorpapus», «Marematnka» U (GOPMUPYET KOMIIETECHLIHH,
HE0OXOAMMBIE ISl POIOJKEHHS 00pa30BaHus B 00JIACTU €CTECTBEHHBIX HayK.

N3yyenne XuMHH CHOCOOCTBYET pa3BuUTHIO y oOywatomuxcs ¢ 3IIP
MIPOCTPAHCTBEHHOIO  BOOOpakeHWs, (PYHKIIMOHAIIBHOM  TIPaMOTHOCTH, YMEHHUSA
BOCIIPUHUMATh M KPUTUYECKH aHAIU3UPOBATh HWH(OPMALUIO, MPEICTABICHHYIO B
paznuyHbIX (opMax. 3HAYUMOCTh MPEAMETa IJIs Pa3BUTHUS KU3HEHHOW KOMIIETEHLIUU
oOyuaromuxcst ¢ 3I[IP 3akimouaeTcss B yCBOGHMHM OCHOBBI XMMHMUYECKHUX 3HAHMM,
HEOOXOAMMBIX JIJIsl TOBCETHEBHOM >KM3HU; HABBIKOB 37J0POBOIO M OE30MMACHOTO st
YesloBeKa M OKpYXarollel ero cpeabl oOpasza *KHU3HU; POPMUPOBAHUU SKOJIOTHUECKON
KYJIBTYDBI.

[TporpamMmMa oTpaxaeT cojep:kaHue oOydeHUs MNpeAMeTy «XUMHUS» C YYETOM
0co0BIX 00pa3zoBarenbHbIX MoTpedbHocTel obyvatonuxcs ¢ 3[1P. OBnanenue ydeOHbIM
npeaMeToM «XUMHs» TPEICTaBIsIeT ONPEEICHHYI0 TPYIHOCTb JUIsl O0YYaroluXcs C
3I1P. D10 cBsi3aHO ¢ OCOOEHHOCTSIMU MBICIUTENBLHON AESITENBbHOCTH, TIEPUOIUYECKUMU
KOJICOaHUSIMU BHUMAaHMSI, MaJibIM 00bEMOM MAMSITH, HEIOCTATOYHOCTBIO OOIIEro 3amaca
3HAHUW, MOHWKEHHBIM II03HABATEIIBHBIM HMHTEPECOM M HU3KUM YPOBHEM PEYEBOTO
pa3BUTHS.

Jlns mpeoposeHust TPYAHOCTEM B M3YyYEHHUHU YUEOHOTO NpeaMera «XUMUsD»
HeoOxoUMa afanTaius o0bemMa U XapakTepa yueOHOTro Marepuaia K M03HaBaTeIbHbIM
BO3MOKHOCTSIM JIaHHOM KaTeropuu OOYyYaromMXcs, Y4eT UX OCOOEHHOCTEH pa3BUTHSL:
WCIIOJIb30BAaHUE AJITOPUTMOB, BHYTPUIIPEAMETHBIX MW  MEXIPEIMETHBIX  CBS3EH,
ITIOCTEIIEHHOE YCI0KHEHUE N3Yy4aeMOro MaTepuaa.

[Ipy wu3ydeHHH XHUMUU HEOOXOAMMO OCYIIECTBISITh B3aUMOJCICTBHE Ha
MOJIMCEHCOPHOM OCHOBE.

Teopernuecknii MaTepuall peKOMEHAYETCA M3y4daTh B MPOLECCE MPAKTUYECKON
NEeATEIBHOCTH. BO3MOXKHO BBIAECIIEHUE OTIEIBHBIX YPOKOB HA PEUICHUE 3a/1a4 B CBSI3U CO
CIIO)KHOCTBIO aHaim3a Tekcta oOydarommmuca c 3IIP. Opranunueckoe eAUMHCTBO
IPAKTUYECKONH U MBICIUTEIbHOW NEATEIbHOCTH OOYYaroIIMXCS Ha YpPOKaxX XHUMHUU
CIOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOCHHUIO OA3UCHBIX XMMHUYECKUX 3HAHUU U
ymeHuid. Ocoboe BHUMAHUE MPU U3YYEHHM XUMUU YAEIAETCS U3YUEHHIO «CKBO3HBIX»
HNOHATUN U (OPMHUPOBAHUIO HABbIKA CTPYKTYPUPOBAaHUS MaTepuaa.



Heau u 3a1a4n n3yvyeHus y4eOHOro npeamera « XuMmusi»

Obwue yenu wu3ydeHHs y4eOHOTro TmpeaMeTra «XHUMHSD» TPEICTABICHBI B
[IpumepHoii  pabGodyeil mporpamMmme OCHOBHOTO obOmiero  oOpazoBanusi. OHH
aKTyaJM3UpPOBaHbl C Y4YE€TOM HOBBIX IPHOPUTETOB B CHUCTEME OCHOBHOTO OOIIEro
o0pa3oBaHMsl, HAMPABICHHOCTH OOYYEHHUsI HAa pa3BUTHUE W CaMOPa3BUTHE JIMYHOCTH,
dbopmupoBaHue €€ MHTEIJIEKTa W oOuiel KylnbTypbl. OOyueHHe yYMEHHUIO YUUThCS U
IPOJI0JKATh CBOE 00pa30BaHKE CAMOCTOATEIBLHO B HACTOSIIIEE BPEMS SIBJISICTCS] OHOU U3
BOXHEHIINX (PYHKIHMHA yI€OHBIX IPEIMETOB, B TOM YHCIIE U « XUMHUW.

Jns obywaromuxcs ¢ 3IIP, Tak ke, Kak U JJIsI HOPMATHUBHO Pa3BUBAIOILUXCS
CBEPCTHHKOB, OCBAaMBAaIOIINX OCHOBHYIO 00pa3oBaTeIbHYIO IIPOTPaMMYy,
JOMHUHUPYIOIIEE 3HAU€HUE TPUOOPETAIOT TaKHUE yeau, KaK:

" (opMHpOBAaHME  WHTEJUIEKTYaJlbHO  Pa3BUTOM  JMYHOCTHU, TOTOBOM K
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY MPHUHATHIO  pEHIEHUH, CIOCOOHOM
alaliTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBHSIM JKU3HU;

" HanpaBJICHHOCTh OOYYEHMs] Ha CHCTEMAaTHYECKOE NPUOOIIEHUE Yydaluxcs K
CaMOCTOATEJIHON IIO3HABATEIBHON JACSATEIBHOCTH, HAyYHBIM W IPAKTUYECKHUM
METOoJaM MO3HaHUs, (OPMUPYIOLUIMM MOTHBALMIO M PA3BUTHE CIIOCOOHOCTEN K
XUMUH;

= oOecrieueHue yCIOBUM, CIIOCOOCTBYIONMIUX MTPUOOPETEHUIO 00YUAIOIIUMUCS OMbITA
pa3HOOOpa3HON JEeATENbHOCTH, MO3HAHUS U CAMOIIO3HAHMS, KIIFOUEBBIX HABBIKOB
(KJTHOYEBBIX KOMIETEHIMH ), UMEIOIUX YHUBEPCAIIbHOE 3HAUEHHE JJIs Pa3IMYHbIX
BUJIOB JICATENBHOCTH;

* (opMHpOBaHUE YMEHHUI OOBSICHATH U OLICHUBATD SIBJIEHUSI OKPY’KAIOILIETO MUpa Ha
OCHOBAHMH 3HAHUU U OIITA, MOJTYYEHHBIX IPU U3YYEHUH XUMUU;

* (popmupoBaHue y OOyYarOIIMXCS T'YMaHUCTHUYECKHX OTHOIICHWH, MOHMMAHUS
LEHHOCTU XUMHUYECKUX 3HAHUM JUJIsl BBIPAOOTKHU SKOJIOTHMUECKH I€IeCO00pa3HOro
NOBEIECHUSI B OBITY M TPYJOBOW JEATEIBHOCTH B LENSIX COXPAHEHHUS CBOETo
310POBbS U OKPYXKAKOLIEW NPUPOIHOU CPEBI;

" pa3BUTHME MOTHUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTpOJIO U
CaMOBOCIIMTAaHUID Ha OCHOBE YCBOCHMSI OOLICYEIOBEYECKUX IEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpoGuis U HANpPaBICHHOCTH AAJIbHEHUILIEro
oOy4eHus.

Kypc HanpaBiieH Ha pelieHne cneayolmx 3aday, 00eCeUrBaIOLIUX PEaTu3alnio
JUYHOCTHO-OPUEHTUPOBAHHOTO M JEATEIBHOCTHOIO MOAXOAOB K OOYYEHHMIO XHMHH
obyuatomuxcs ¢ 3[TP Ha ypoBHE OCHOBHOI'O 00IIIEro 00pa30BaHUs:

* (QopmupoBaHuE TMEPBOHAYAIBHBIX CHUCTEMATU3UPOBAHHBIX MPEICTABICHUA O
BEILECTBAX, MX IMPEBPALICHUSIX M MPAKTUYECKOM MPUMEHEHUU; OBJIAJCHUE
MNOHATUIHBIM aNapaToOM U CUMBOJIMYECKHUM SI3bIKOM XUMHH;

" OCO3HaHHe OOBEKTUBHOM 3HAYMMOCTH OCHOB XMMHYECKOW HAyKH Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUSA, XMMUYECKUX IPEBPAILIEHUM HEOPTaHUYECKUX U
OpPraHUYECKUX BEIIECTB KAaK OCHOBbl MHOTMX SIBJICHUW JXUBOW W HEXKHUBOUN
IPUPOBL; YTIyOJIeHEe TPEICTABICHUI O MaTepUaIbHOM €IMHCTBE MUPA;



" OBJIAJICHHE OCHOBAMHU XMMHUYECKON IPAaMOTHOCTHU: CIIOCOOHOCTBIO aHAIU3UPOBATh
¥ 00BEKTHBHO OLIEHUBATD KU3HEHHBIE CUTYAINH, CBI3aHHbBIE C XUMHEH, HaBBIKAMU
0e30macHOro OOpallleHusT C BEIIECTBAMH, HCHOJb3YEMBIMU B IOBCEAHEBHOM
KU3HU; YMEHHEM aHAIM3UPOBaTh M IJIAHUPOBATH SKOJOTHYECKH Oe30MacHoe
MOBE/ICHUE B IIEJIAX COXPAaHEHUS 37I0POBBS U OKPYXKAIOIIECH Cpebl;

* (popmupoBaHUE YMEHHI yCTaHABIMBATh CBA3M MEXKAY pPealbHO HAOI0IaeMbIMU
XUMUYECKUMHU SIBICHUSAMU U TIPOIECCaMH, IMPOUCXOAAIIMMH B MHUKPOMHUPE,
OOBSICHATH MPUYUHBI MHOT000pa3usi BEIIECTB, 3aBUCUMOCTh WX CBOWCTB OT
COCTaBa U CTPOCHUS, a TAKXKE 3aBHCUMOCTb IIPUMEHEHHUS BEIIECTB OT UX CBOWCTB;

" [MpHOOpETeHHE OMbITa MCIOIb30BAHUS PA3NUYHBIX METOIOB M3YYEHUS BEIIECTB,
HAOIO/IEHUS 32 WX TMPEBPAIICHUAMHU MPH TMPOBEICHUH HECIOKHBIX XUMHUYECKUX
HKCIIEPUMEHTOB C UCIIOJIb30BAaHUEM JIA0OPATOPHOIO 000PYAOBaHUS U TPUOOPOB;

* QopmupoBaHuE TPENCTABICHUN O 3HAYCHHUM XWMHYECKOM HAyKHM W PEIICHUU
COBPEMEHHBIX JKOJIOTUYECKUX TMpOoOJeM, B TOM YHCIE B MPEIOTBPALICHUH
TEXHOTCHHBIX U YKOJIOTUYECKUX KAaTacTpod.

Oco0eHHocTH 0TOOpPA M aJANTANNH Y4e0HOT0 MATEPHAJIA N0 XUMHUM

OOyueHue y4eOHOMY MHpeaMeTy «XUMHUS» HEOOXOJUMO CTPOUTHh Ha CO3AAHUU
ONTUMAJIBHBIX YCIOBUH Ui YCBOCHHUS MPOTPAMMHOTO MaTepualia OOyJaroIIUMHUCS C
3I1P. bonbiioe BHUMaHHUE JOJDKHO OBITH YACJIEHO OTOOpPY y4eOHOTro Mmarepuaia B
COOTBETCTBUH C MPUHITUTIOM JOCTYITHOCTH MPH COXPAHEHUU OOIIETO Ga30BOTO yPOBHSL.
OH [10JKeH 10 CoIepKaHUI0 U 00beMY OBITh aIaNTUPOBAHHBIM Tt 0Oy4Jarotuxcs ¢ 3[1P
B COOTBETCTBHUU C MX 0COOBIMHU 00pa30BaTEIbHBIMU OTPEOHOCTAME. CieryeT 00JIerynTh
oBiafieHue MmarepuasioMm oOydaromumucs ¢ 3IIP mocpeactBoM ero JeTaibHOTO
OOBSICHEHHSI C CHCTEMaTHYECKUM TOBTOPOM, MHOTOKPAaTHOM TPEHUPOBKOM B
NPUMEHEHUU 3HAHWM C WUCIOJIb30BAaHUEM IPUEMOB aJTOPUTMU3AIMK M BU3YaTbHBIX
orop, oOy4eHus: CTPYKTypHUPOBAHUIO MaTepHUaa.

Bonbiioe 3HaueHue Uisi MOJHOLIEHHOTO YCBOGHHSI Y4EOHOrO Marepuajia UMEeT
OTopa Ha MEXIIPEIMETHBIC CBS3U BOIPOCOB, M3y4aeMbIX B JAaHHOM Kypce, C TaKUMH
yueOHbIMU mnpeaMeramMu Kak «l'eorpadus», «®Pusuka», «buonorus». Ilo3Bosss
paccMaTtpuBaTh OAWH M TOT JK€ Y4YeOHBIH MaTepuall ¢ pa3HBIX TOYEK 3pEHHS,
MEXTPEAMETHBIE CBS3M CIOCOOCTBYIOT €T0 Jy4IIeMy OCMBICICHHIO, O0Jiee TPOIHOMY
3aKPETUICHUIO TIOYYCHHBIX 3HAHUN U MPAKTUYECKUX YMECHUM.

[Tpu mOATOTOBKE K YpOKaM y4YUTENb AOKEH MPEayCMOTpPETh (pOpMHUpOBaHUE y
oOy4Jaronuxcsi yMEHU aHaIU3UpOBaTh, CPABHUBAThH, 0000IIATh U3y4aeMblii MaTEepHaI,
IUIAHUPOBATh NPEJACTOAIIYI0 pPabOTy, OCYILIECTBIATh CaMOKOHTPOJb. HeobOxomumo
MOCTOSIHHO ~CJIEIUTh 3@ TMPaBUJIBHOCTBIO PEUEBOTO O(OPMIICHUS BBICKA3bIBAHUN
oOyuatomuxcs ¢ 3I1P.

B cBsizu ¢ 0COOCHHOCTAMM MOBEACHUSIM JesITelIbHOCTH oOydvatouuxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTraHM30BAHHOCTh) HEOOXOAMM CTPOXKAWIIMIA  KOHTPOJIb
COOJTIOICHUS TIPABWII TEXHUKHU OE€30MACHOCTH IMPH MPOBEIECHUHU TaO0OpaTOpHBIX paboT B
XUMUYECKOM KaOWHETE.



IIpumepHbIe BUaABI AesiTebHOCTH o0ydawmmxcs ¢ 31IP, o0yciioBaeHHbIE
0co0bIMHU 00pa30BaTeJIbHBIMU MOTPEOHOCTAMHU M 00ecIeYnBaIOIINe
OCMBICJIEHHOE OCBOEHHE CO/IePKAHUU 00Pa30BaAHUS N0 NMpeaMeTy « XHuMHs

Copnepxanue BUIOB JesTenbHOCTH oOywaromuxcsi ¢ 3[IP Ha ypoxkax
XUMUU ONpENEseTcss HUX O0COObIMH 00pa30BaTENbHBIMU MOTPEOHOCTIMH.
[Tomumo mmmmpoko wucnoiasdyembix B OOII OOO o6mmx g1 Bcex
oOy4Jaronmxcsi BUJOB J€ATEIbHOCTHCIIETYET YCWINTHh BUBI
NeSATEIBHOCTH, CTIeM(UIHbIE Uil  JaHHOW  KaTeropuw  OOydaromnumxcs,
Uia  o0ecredeHns] OCMBICICHHOTO OCBOCHHS COJAEp)KaHHUS O0O0pa3oBaHUs IO
MpeaMETy: YCUJICHUE MPEIMETHO-TIPAKTUYECKOU ESITEILHOCTH C aKTUBHU3AIIUEH
CEHCOPHBIX CHCTEM; 4YepeOBaHHWE BHUIOB JCATEIBbHOCTU, 3aJCHCTBYIOIINX
Pa3IMYHBIE CECHCOPHBIE CHCTEMBI; OCBOEHUE MaTepuaja ¢ OMOpON Ha aJrOpUTM;
«TIOIIArOBOCTh» B H3YYEHUWUM MaTepuaya; HCIOJIb30BaHUE JOMOJHUTEIHHON
BU3YaJbHON OMOpbI (IJIaHBI, 00pa3Ibl, CXeMbI, MIA0JOHBI, OMOPHBIC TAOJHUIIBI).
Jist pa3Butus y ooyuatomuxcs ¢ 3[IPymenust nienath BHIBOJIBI,

dbopMUpOBaHUS  TPAMOTHOTO pedYeBoro BBICKa3bIBaHUS
HEOOXO/IUMO HCIIOJIb30BaTh OMOpHBIE cioBa u kiumie. Ocoboe BHUMaHUE
CIeyeT YAENUTh OOY4YEHHUIO CTPYKTYPHUPOBAHHUIO MaTepHalia: COCTaBIICHUE
PUCYHOUYHBIX UBEPOATBHBIX CXEM, COCTaBJICHHE TaOJIHII,
COCTaBJICHHE KJacCU(UKaIUU C 0003HAYCHHBIMH OCHOBAHUSMH IS
KJaccu(puKaIy ¥ HAMOJIHEHUE X puMepaMu U Ap.[I[puMepHas TeMatudeckasi u
TEPMHUHOJIOTHYECKas JIeKCuKa cooTBeTcTBYeT OOII
000.

Jns  oOyuarommxcs ¢ 3[IP  cyliecTBeHHbIMU — SIBIIIFOTCS.  TIPHEMBI
paboThl C JIGKCUYECKUM MaTepuajoM Mo mnpeamety. [IpoBoauTcs crenuanibHas
paboTa 1O BBEJACHUIO B aKTHUBHBIN CJIOBaph OOYYaIOIIUXCS COOTBETCTBYIOIICH
TepMuHOJIOTUH. M3ydaemble TEpPMHHBI BBOJATCS Ha TOJUCEHCOPHOW OCHOBE,
oOs3aTeNbHA BU3yajbHAs TMOJACP)KKA, AITOPUTMBI PAOOTHI C OIPEACIICHUEM,
OTIOPHBIE CXEMBI JIJISl aKTyaTH3allid TEPMUHOJIOTHH.

MecTo yueOHOro npeamera « XuMush» B y4eOHOM ILIaHe

B cootBercTBUU ¢ DepepaibHBIM TOCYAapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJApPTOM OCHOBHOTO OO0IIero oOpa3oBaHUs YYEOHBIA MpeaMeT «XUMUD»
BXOJIUT B TIPEAMETHYIO 00J1acTh «ECTECTBEHHOHAYYHBIE MPEAMETHDY U SIBISETCS
00s13aTEIBHBIM JIJIS1 U3YUCHHSI.

VY4eOHbIM MIIaHOM Ha €€ U3ydeHHe OoTBeJeHO 136 yueOHbIX YacoB — 10 2 U
B HEJIENIO B 8 M 9 K1accax COOTBETCTBEHHO.

Copepxanue ydeOHOTO mpenMera «XUMHUS», MPEICTABICHHOE B
[TpumepHoii paboueit nporpamme, cootBercTByer ®I'OC OO0, paszpaboTtaHo ¢
ydaetoM [IpuMepHON OCHOBHOM 00pa3oBaTelbHONM MPOrpaMMbl OCHOBHOT'O
oOmero oOpa3oBaHusg 10 ydyeOHOMY NpeaMery «XUMHUsS», COOTBETCTBYET
[IpumepHOli  aganTUPOBAHHOM OCHOBHOM  00pa3oBaTelibHOW  MIporpaMme



OCHOBHOTO 00IIeT0 00pa30BaHMsI OOYYAIOMIUXCS C 3aJCPKKOU TCUXUIECKOTO
Pa3BUTHA.



COJEPXAHME OBYUYEHUA

8 KUIACC

ITepBoHayaIbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4Y€JIOBEKa. XUMHSI B CHCTEME HayYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemecTs. [loHsaTHE O MeTOAax IMO3HAHMS B XMUMHMM. UHMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeCeu.

ATOMBI M MOJIEKYJIBl. XHMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocTbie U ClOKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpaHEHMs] MacChl BEIIECTB. XMMHUYECKHe ypaBHeHusa. Knaccuduxanus
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM 00OpPYJIOBAHHEM, U3YUYCHHE M OMHCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBHE Meja C KUCIIOTOMN) SIBJICHUH, HAOMIOACHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasiokeHHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4eHHE CIOCOOOB pa3lelieHHs CMeced: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapUMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  IPOBEICHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(ILIapOCTEePKHEBBIX ).

Ba:xkueiiye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — 3jeMeHT U mpoctoe
BenlecTBo. Haxokaenuwe kuciaopoga B Ipupoje, (U3MUEecKHe M XUMHUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcuapl. Ilpumenenue kucinopona. CrnocoOsl



MOJIYYCHHUST KHCIOpoJa B JIA0OpaTOpUU H MPOMBINIIEHHOCTH. KpyroBopot
Kucaoposa B mpupojie. O30H — alIoTpoIiHas MOIU(GUKALINUS KHCIOPO/Ia.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — anemeHT u mpocrtoe BemectBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM razoB. Pac4€Tsl Mo XUMHUUYECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputrenb.  PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4yeloBeka. KpyroBopot Boabl B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpasyronue. Homenknatypa oxcugoB. ®duznueckue U XUMHUECKHUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnot. Homenknarypa kucnor. dusnyeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSI3b MEXKY KJIACCAMU HEOPIraHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHHs (MmoXapa), O3HaKOMJIEHHEe ¢ oOpasllaMu OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAHUE OCOOCHHOCTEH PAaCTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



UCCIIEIOBAaHUE O0Opa3lloB HEOPraHMYECKHX BEIIECTB PA3NIUYHBIX KJIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peaklUWil HEUTpalu3aluH, IOIYYEHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemeHToB JI. . MengeneeBa. CtpoeHue aToMoB. XUMHYECKasi CBA3b.
OKHCcANTETILHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yoT aMmbOTEPHbBIE OKCHJIBI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmnbl. OU3NYECKUI CMBICH MOPSAKOBOIO HOMEpPAa, HOMEpPOB IEepuoaa Hu
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuoanueckoit cucreme /1. . Menzaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ui pa3BuTuA Hayku W npaktuku. . M. MenneneeB — yd€Hbli u
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchbl OKMCIEHUSI K BOCCTAHOBIIEHUS. OKUCIUTENA U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
IUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCIOT W IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanuss MEXNpeIMETHBIX CBS3€d NMPU W3YYCHUH XUMHUKU B § Kiacce
OCYIIECTBJISIETCS 4Yepe3 HWCIOJIb30BaHHE KaK OOIMMUX €CTECTBEHHO--HAYYHBIX
MOHATUH, TaK W TOHATHH, SIBJSIOMUXCS CUCTEMHBIMH JIJI OTACIBHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOTO ITHKJIA.

OO61mue ecTecTBEeHHO--HAyUHbIC MMOHATHS: Hay4YHBIN (akT, TUIIOTE3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
HKCIIEPUMEHT, MOJICITUPOBAHIE, U3MEPEHHUE, MOICNTb, SIBICHHE.

®dusrka: MaTepus, aToOM, DOJEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIH],
W30TOIBI, PAJHMOAKTHBHOCTh, MOJIEKYA, SJESKTPUUCCKUNA 3apsii, BEIIESCTBO, TEIO,
00bEM, arperaTHoe COCTOSIHHUE BEIIECTBA, ra3, (PU3MYECKUE BEIUYUHBI, CTUHHUIIBI
W3MEpPeHHUsI, KOCMOC, TUTAaHETHI, 3BE3/161, COHIIC.

buonorus: dporocunres, apixanue, ouocdepa.

['ecorpadms: armocdepa, rtuapochepa, MUHEpaAIbl, TOPHBIE IOPOIHI,
MOJIC3HBIE NCKOMAaeMbIe, TOIUIUBO, BOJIHBIC PECYPCHI.

9 KUJIACC

BemecTBo M XMMHUYECKasI PeaKLMs

[Tepunoanueckuii 3akoH. [leppoguueckass cucreMa XMMHUYECKUX 3JIEMEHTOB /1.
. MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XAMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX IMEPUOJIOB, KM, KaldblUs W HX
COCMHEHUN B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHue BellecTBa: BHUJIbI XMUMHUYECKOW CBSI3U. THIBI KPUCTATIMYECKHX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTALINYECKOU PELIETKUA U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOWMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCAM HEOPraHUYECKHUX
COEQMHEHUN, TEHETUYECKAs CBSI3b HEOPTaHMYECKUX BEILIECTB.

Knaccuduxaiyss XuMUYECKUX peakIuid Mo pa3IMuHbIM NMpU3HaKaM (10 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIoBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOpAaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECKUE
YPaBHEHHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHATHEe O TOMOre€HHBIX M Te€TEPOreHHBIX
peakuusx. [lonsatue o xkaranuse. [lonstue o xumuueckom paBHoBecuu. DakToOpBLI,
BJIMSIFOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUMU MU TOJOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.



OKHCITUTETFHO-BOCCTAHOBUTEIIBHBIC ~ PEAKIMK,  DJIEKTPOHHBIN  OaylaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKIuu. CocraBiieHue YpaBHEHUU
OKHCJIUTEIbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUUM C HCHOJB30BAHHEM  METOJA
AJIEKTPOHHOTO OallaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHu3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoil cBa3u. Crenenp aqucconuanuu. CUIbHbIE U C1a0ble SJIEKTPOIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CIOBUS MPOTEKAHUS PEAKIMi HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HOHHBIE YypaBHEHHMs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMM U cCcoOJell B CBeTE€ TMpPEACTaBICHUN 00 AIEKTPOIUTHUYECKOM
nucconnanyu. KauectBeHHble peakiny Ha HOHBL. [IoHATHE O TMApONIA3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pEeaKinu
OT BO3JICUCTBUS PA3JIUYHBIX (DAKTOPOB, MCCIEIOBAHUE AJIEKTPONPOBOAHOCTU
pPacTBOpPOB BEWIECTB, IMpOLECCa AUCCOLMALMU KHUCIOT, IIEJIOYEed W  COJIeU
(BO3MOXXHO  HCMOJB30BAHME BUJEO MaTEPHAIIOB), IMPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIONINX ~ TMPU3HAKU  TPOTEKAHMS]  PEaklMid  HMOHHOTO  OOMeHa
(oOpazoBaHue oOcanka, BBIJCICHHE Ta3a, O0O0pa30BaHUE BOJbI), OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peakiuu pasIoKEeHHs, COSTUHEHUs), PACTIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IOMONIbIO KAYECTBEHHBIX pEAaKIUMid Ha HOHBI, pEUICHUE
AKCHEPUMEHTAIBHBIX 33]1a4.

HemeTaibl U MX coeIMHEHU S

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHbIe cTeneHru okucieHus. CTpoeHue M (PU3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaMy, HEMeTaUlaMy, IIeJI04aMH). XJIOPOBOAOPO/I.
ConsiHast KuCIOTa, XMMUYECKHE CBOMCTBA, MOJYyYECHHE, MpUMEHEHHUe. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeEJOBEKa. BaKHEHIIHMEe XJOPUIbI U UX
HaXOXJCHHUE B IPUPOJIE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTerneHu okucieHus. CtpoeHue U (U3MYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUUeckue cBoiicTBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NYECKUE U
XUMHUYecKue cBorcTBa. OKCHUABI CEpbl KaK MPEACTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (QuU3NUEeCKHe ¢ XUMUYECKHE CBOWCTBa (00mme Kak
MPEACTaBUTENSl Kjacca KHCIOT W chneurduyeckue). XHUMHUYECKHE pPEaKIuHu,



JeKale B OCHOBE MPOMBIIUIEHHOTO CMOC00a MOMY4YeHHS] CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEaKIIMs Ha
cyiabdaTr-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cephbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHKE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OObmas xapaktepuctuka 37meMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBbIC CTEMEHH OKUCICHUA. A30T, paclpoCcTpaHEHHE B MPUPO/IE,
dbusnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupoje. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux GU3NUEeCKUEe U XUMUYECKHE CBOWMCTBA, MpUMeHeHNe. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ TMOodydeHHe, (QU3MUECKUe U XUMUYECKUE
cBOMcTBa (0OIIME KaK TMPENCTAaBUTENSl Kiacca KHUCIOT W cHenudUuueckue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHHEpaJIbHBIX
ynoopeHui. XuMHUU€ECKOe 3arpsi3HEHNE OKPYKAIOUIEH Cpebl COSIUHEHUSIMH a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
ajtoTponHele Moaudukauuu (ochopa, (PU3MUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUIECKHUE CBOMCTBA,
nosryderue. Mcnons3oBanue GocdaToB B KaUeCTBE MUHEPAIBHBIX YI00pEHUH.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEepHbIE  CTENEHH  OKHUCIEHUS.  YTIEpOJ,  aJJIOTPOITHBIC
Monu(duKaKMKu, pacrnpoCcTpaHeHWe B TpUPOAE, (U3MUecKHe W XUMHUYECKHUE
cBoiicTBa. Ancop6ius. Kpyrosopot yriepoaa B npupoae. OKcuabl yriaepoja, ux
¢usznyeckne W XUMHYECKHE CBOMCTBA, JACWCTBUE Ha JKUBbIE OPIraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yriaepoaa (IV), rumoresa riao0anbHOrO TOTEIJICHUS KIUMaTa, MapHUKOBBIN
s dekrt. YronpHas KuciaoTa U €€ coyu, uX pu3nuecKkue U XMMHUYECKHUE CBOMCTBA,
MoJIydeHUEe W mnpuMeHeHne. KauecTBeHHass peaknus Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, POMBIIUIEHHOCTH U CEIBCKOM
XO3SIMCTBE.

[lepBoHayabHBIE IOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSX
yriaepoaa (MeTaH, 9TaH, 3TUJICH, alleTUJICH, YTAHOJ, TJIMIEPHH, YKCYCHAs KUCIIOTA).
[IpuponHble HCTOUYHUKH YTIAEBOAOPOAOB (Yrojb, NPUPOAHBIA Ta3, HedTh),
MPOIYKTH WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTie 0 OMOOTUYECKH BaXKHBIX BEIIECTBAX: XKHUpax, OemKax, yriieBogax — U UxX
poid B OKM3HM 4eJoBeKa. MarTepualbHOE€ €IUHCTBO OpPraHUYEeCKUX U
HEOPraHUYECKUX COCAMHEHUH.

Kpemuuii, ero ¢Qusmueckue u XUMHYECKHE CBOWCTBA, TMOJIY4YCHHE U
npumenenrne. CoenuHeHHs KpeMHus B mnpupoge. OOmue mnpeacTaBieHHs 00
okcunie kpemaus (IV) u kpemaueBor kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B



OBITY, B MPOMBIIUICHHOCTH. BakHellne CTpOUTEIbHbIE MaTepHalibl: KEpaMUKa,
CTEKJIO, IIEMEHT, O0eTOH, kene300eToH. [Ipobiempr 6€30MacHOTO HMCIOIb30BAHMUS
CTPOUTEJIbHBIX MAaTEPUAJIOB B MOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KUCIIOTHI,
MIPOBEICHUE KAYECTBCHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIOJACHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NYECKHe W XWMHYECKHE CBOMCTBA
raJIOTEHOB M UX COEJIMHEHUU (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHUE C 00pa3laMu XJOPUAOB (TajJOre€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXKHO  HCIOJB30BaHHE
BHJICOMATEpUAIIOB), HAOJIIOAEHUE Mpoliecca OOyIJIMBaHUS caxapa Mo JehCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHX CBOMCTB
pa30aBlIEHHON CEpHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha cylbdat-
WOH W HaOJIOJeHHWE TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3ora, (¢ochopa MU HUX COEIUHEHHHA (BO3MOYKHO HCIOJb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOchHOPHBIX yAOOpEHUH, MOIyUYEHHE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Nmpu3HaAKOB
YX MPOTEKAHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOU KHCIJIOTHI C MEJIBIO
(BO3MOKHO HCII0JIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  afCOPOIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTUBOTras3a, MojydyeHue, coOupaHue, pacrlo3HaBaHUE U M3yUCHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYE€HHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a7a4 1o teMe « BaxxHenme HeMeTauIbl U UX COCIMHEHUS.

MeTaJibl 1 MX COeIMHEHU S

OO6m1as XxapakTepUCTUKa XUMUYECKUX AJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHrue MeTaioB. Meramndeckasi CBsi3b U
METAJUIMYECKasi ~ KpUCTa/UIMUecKass  peli€Tka.  DJIEKTPOXUMUYECKUH  pAll
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
crocoObl Moy4eHus: MeTaiyioB. IloHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY U IPOMBIIINICHHOCTH.

[lenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HaXOXKJICHHE B IPUPOLIE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kamus). OKCUIbl U



TUJIPOKCUIBI HaTpusi W Kanud. [IpuMeHeHune IIEeNOYHBIX METaIOB W HX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B IIpUpoe. PU3NUECKUE U XMMUUECKUE CBOMCTBA MarHus
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA AIFOMUHMA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THIAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U cosin kene3a (1) u xemnesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
HCIIOJB30BaHNE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MAarHus, KaJablMs, aIIOMUHUS, [IUHKA, JKEJe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUAA ATFOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTABbHBIX 3a7a4 1o TeMe «BaxkHenime
METaJUIbl U UX COCTUHECHUS.

XUMHA M OKPYKAIOLIAS cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakiuii B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xuMuu B penieHun SK0JIOrHYeCKUX
poOJieM.

Xumuyeckuii IKCnepumenm:

n3ydeHue oOpaslioB MaTepuaoB (CTEKJO, CIIaBBI METAJIOB, MOJIMMEPHBIS
MaTepHuabl).



Mescnpeomemmnuie ceasu

Peanmusanuss MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHM XMMHM B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMH JIJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOTO IHKJIA.

OO1ue ecTecTBEHHO-HAYYHBIC MOHATHS: HAY4HBIH (DaKkT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJIeib, SBICHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepusi, aToM, D3JEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PaAMOAKTUBHOCTh, MOJEKYJNa, JJIEKTPUUYECKUI 3apsij, MPOBOIHHKH,
MOJYTIPOBOHUKY, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHUE BEILECTBA, a3, pacTBOpP, paCTBOPUMOCTb, KpUCTAJUIMYECKast
pemérka, CrulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
MPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTHIIE.

buonorusi: ¢orocunHres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE TOPOJIBHI,
M10JIE3HbIE UCKOIAaeMbl€, TOIJIUBO, BOAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHNHU
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbTATBI

MOTHBAIMS K O0YUYCHHIO U LIeJICHANPABICHHON MO3HABATEIBHOM 1eATEeIbHOCTH;

yCTaHOBKAa HA OCMBICIICHHE JIMYHOTO OTbITa, HAOMIOACHUH 32 XUMUYECKUMU
AKCIIEPUMEHTAMU;

OpUEHTALUS Ha TMpaBWIa WHAMBUAYAIBHOTO M KOJUJIEKTUBHOTO O€30MacHOro
MOBE/ICHUS MIPU B3aUMOJICHCTBUHU C XUMHUUYECKHMH BEIIECTBAMHU U COCTUHEHUSIMU;

IpaKTHYECKOoe U3ydyeHue rnpodeccuid U TpyJa pa3aIuvyHOro poja, B TOM UYKCIe Ha
OCHOBE TMPUMEHEHHS] HW3y4aeMOro TMPEAMETHOTO 3HaHus (Hampumep, JiabopaHT
XHMHYECKOTO aHAJIN3a);

yBa)XEHUE K TPYAY U pe3yibTataM TPyAOBOH €ATEIbHOCTH;

TOTOBHOCTh K OCO3HAHHOMY IIOCTPOEHHUIO JajbHEHIIed WHAUBUIYaAIbHOM
TPACKTOPUM OOpa3OBaHHs Ha OCHOBE OpPUEHTHPOBKM B Mupe mnpodeccuil u
po(heCCUOHATIBHBIX MPEANOYTEHUN, YBAKUTEIBHOI'O OTHOIIECHUS K TPYAY;

OCO3HaHHUE CBOETO TMOBEJICHUS C TOUYKH 3PEHUS OMACHOCTU WM 0€30MacHOCTH AJIs
ce0s WK [Tl OKPY>KAIOIIUX;

OCHOBBI 9KOJIOTHYECKON KYJIBbTYpPbl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTHYECKOTO MBIIUICHUS, TPHOOPETEHNE OMbITa SKOJIOTHUYECKA OPUEHTUPOBAHHOM
MPAKTUYECKOMN JAEITeTbHOCTH B )KU3HEHHBIX CUTYAIIHSIX;

OCO3HAaHWE TIOCTEACTBUNA W HENPUSTHE BPEAHBIX TPUBBIUCK (YyIOTPeOICHHUS
QJIKOTOJIsl, HApKOTHKOB, KypeHHs) M UHBIX (opMm Bpena i (puU3MUecKoro
IICUXUYECKOTO 3710POBbSI;

NPUHATHE PEIICHUN B )KM3HEHHON CHUTYyallMM Ha OCHOBE MEpEeHOca MOJyYEHHBIX B
X0J1e 00y4YeHHsI 3HAHUH B aKTYaJIbHYIO CUTYAIUIO, BOCTIONHITH ASUIUT UH(DOPMALINY;

TOTOBHOCTh OTOMPATh U MCIOJIb30BATh HYXHYIO HH(OPMALIMIO B COOTBETCTBUH C
KOHTEKCTOM YKU3HEHHOW CUTYAaIIHH.

METAIIPEAMETHBIE PE3YJIBTATBI

Osnadenue ynugepcaibHblMu y4eOHbIMU NOZHABAMETbHBIMU OCUICIBUAMU:

BBISIBJISITh IPUYMHBI U CIIEACTBUS MTPOCTHIX XUMUYECKUX SIBJICHUM;

OCYIIECTBIISATh CPAaBHEHHE, KIACCU(DUKAIIMIO XUMUYECKUX BEIIECTB 0 3aJaHHBIM
OCHOBAHUSAM U KPUTEPUSM JJIsl YKa3aHHBIX JIOTUYECKUX OTIEPALINL;

CTPOUTBH JIOTUYECKOE CYKIECHHUE MOCIIE MIPEABAPUTEIBHOIO aHAIN3a, BKIIOYAKOIIEE
YCTAHOBJIEHUE NPUYUHHO-CIICICTBEHHBIX CBA3EH;

BBIABJIATh AeUIMTHI HWHPOpMAIUU, JaHHBIX, HEOOXOIWMBIX A peIIeHUs
IMOCTABJICHHOM 3aJ1a4H;



npeoOpa3oBbIBaTh HHPOPMAIIMIO U3 OJHOTO BUAA B APYrou (TaOiMIly B TEKCT U
mp.);

CO3/1aBaTh, MPUMEHSTh U PEOOPA30BBIBATh 3HAKA U CUMBOJIbI, MOJEIN U CXEMBbI
JUTSI pelieHus] y4eOHBIX M MO3HABATEIbHBIX 33J1a4 C TOMOIIIBIO 11e/1arora;

C MOMOIIBIO Meaarora MNPOBOAUTh XUMUYECKHUI OIBIT, HECIOKHBINA SKCIIEPUMEHT,
JUTSl yCTaHOBJIEHUSI OCOOCHHOCTEN 00BbEKTa U3YUYEHUsl, IPUIMHHO-CIICICTBEHHBIX CBS3EH
U 3aBHCHUMOCTEN 00BEKTOB MEXKYy COOOI;

C TIOMOIIBIO TIeAarora WM CaMOCTOSATEIbHO (OPMYIUPOBATH O0OOIIECHUS U
BBIBOJIBI IO pe3yJIbTaTaM IPOBEICHHOTO HAOIIOCHUS, OTIBITA;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE XHUMHYECKUX TMPOLIECCOB U  UX
MOCJIEACTBUS;

UCKaTh WIM OTOMpaTh HHPOPMAIMIO WM JaHHBIE W3 HUCTOYHUKOB C Y4ETOM
MpEeUI0KEHHOM yueOHOM 3a/1auu U 3aIaHHBIX KPUTEPUEB.

Osnaodenue ynugepcaivHbIMu y4eOHbIMU KOMMYHUKAMUGHHIMU OCUCH GUAMU:

OpraHU30BBIBATh YUYEOHOE B3aUMOCHCTBHE B TpyIle (ONMpeAessiTh 00IIHe 1eH,
pacrpenensiTh poJid, JOTOBApUBATLCS JIPYT C IPYTrOM U T. 1.).

C MOMOIIBIO TIEJIarora WM CaMOCTOSITENIBHO COCTABJISATh YCTHBIC M MUCbMEHHBIE
TEKCThl C MCIOJIb30BAHHEM WJUIIOCTPATUBHBIX MATE€PUAJIOB [IJIsi BBICTYIUICHUS TEpe.
ayAUTOPUEH;

OpraHU30BbIBaTh y4eOHOE COTPYJAHMYECTBO W COBMECTHYIO JEATEIBHOCTH C
yUUTENIEM M CBEPCTHUKAMU; pa0OTaTh WHIMBHUAYAJIbHO W B TPYIINE: HAXOAUTH 00IIEe
pemnieHrue U paspematb KOH(JIMKTHI HAa OCHOBE COTJIACOBaHUS TO3UIMH M ydeTa
UHTEPECOB; (OPMYIUPOBATH, APTYMEHTUPOBATHh U OTCTAUBATh CBOE MHEHUE;

OIICHMBATh KAYECTBO CBOETO BKJIa/a B OOLIUN MPOAYKT, IPUHUMATH U Pa3IeIsiTh
OTBETCTBEHHOCTH U MIPOSIBJISITh TOTOBHOCTH K MPEAOCTABICHUIO OTYETa TIepe ] TPYIIOHn.

Osnadenue yHugepcanibHblMu y4eOHbIMU PECYyAAMUGHBIMU OCUCH GUAMU:

oOHapyxuBaTh U (HOPMyIUpPOBaThH Yy4eOHYIO MPOOJEMy, OMNPEACNATh Ieib
y4eOHOU eI TEeTbHOCTH;

BJIaJICTh OCHOBaMHU CaMOKOHTPOJIS, CAMOOLICHKH, TMPUHITHS pEUIeHUH U
OCYILIECTBJICHUS OCO3HAHHOT'O BBIOOpA B yUEOHOU M MO3HABATEIHHOM €SI TEILHOCTH;

COOTHOCUTH CBOHM JCHCTBUS C IUJIAHUPYEMBIMHU pPe3yJbTaTaMH, OCYIIECTBIATH
KOHTPOJb CBOEH JEATENbHOCTH B MpOLecCe IOCTHKEHUS pe3yJsibTaTa, ONPEAENSITh
CIIOCOOBI ICUCTBUI B paMKaxX MPEIOKEHHBIX YCIOBUHN U TPEOOBaHMM, KOPPEKTHPOBATH
CBOM JICCTBUS B COOTBETCTBUH C U3MEHSIOLICHCS CUTYAIUEN;

JlaBaTh AJICKBATHYIO OLIEHKY CHUTyallMM W Tpearath IJIaH €€ H3MEHEHUS;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MPU PEIICHUU y4eOHOM
3a/1a4u;

MOHUMATh MPUYHUHBI, IO KOTOPHIM HE OBLT JOCTUTHYT TpeOyeMmblid pe3yibTaT
NESTETLHOCTH, OMPEIEIATh TO3UTHUBHBIE W3MEHEHUS W HaNpaBJCHUS, TPeOyromme
JaybHenIe paboThl;

OCO3HAaHHO OTHOCHUTBCSA K IPYrOMY YEJIOBEKY, EF0 MHEHUIO.



HHPEAMETHBIE PE3YJIBTATDBI

B cocraBe npeamMeTHBIX pe3yIbTaTOB IO OCBOEHUIO 0053aTEIbHOIO COAEPIKAHUS,
YCTaHOBJICHHOTO JaHHOW NPHMEPHOM padouell NporpaMMOM, BBIAEISIOT: Hay4yHBIE
3HaHUA, YMEHMS U CIOCOOBI AEUCTBUM, ceqUpUUECKUe I yueOHOro MpeaMeTa
«XUMHSD», BUABI AEATEIBHOCTU IO IMOJyYEHHUIO HOBOTO 3HAHMsS, €r0 MHTEPIPETALUH,
peoOpa30BaHUIO U PUMEHEHHUIO B PA3JINYHBIX YY€OHBIX U HOBBIX CUTyalUsIX:

® IIPEJICTABICHUE O 3aKOHOMEPHOCTSAX M IO3HABAEMOCTHU SIBJICHUN MPHUPOJBI,

NOHMMaHuE OOBEKTHUBHOW 3HAYMMOCTH OCHOB XMMHYECKOM HAyKH Kak 00JacTH

COBPEMEHHOT'0 €CTECTBO3HAHMS, KOMIIOHEHTA OOILIEH KyJIbTYphl U MPAKTUUECKON

JIESITEIbBHOCTH YEJIOBEKA B YCIOBUSX COBPEMEHHOI'O OOIIECTBA; IOHUMaHUE MECTa

XUMHH CPEJIU APYTUX €CTECTBEHHBIX HAYK;

® BJIAJICHHE OCHOBAMHM NOHATUIHOIO anmapara i CAMBOJIMYECKOTO SI3bIKa XUMUU JUIS

COCTaBJIICHHSI (POPMYJI HEOPTraHWYECKUX BEIIECTB, YPABHEHUNH XHUMHYECKUX

peakiui (C Omopod Ha aJIropuTM Y4YEOHBIX JEHUCTBHUI); BJIaJ€HUE OCHOBaMU

xumudeckord HomeHKaTypsl (IUPAC u TpuBranbHOI) M yMEHHE UCTIONB30BATh €&

JUIsL pelieHus] y4eOHO-TIO3HABATEIbHBIX 337a4 C IMOMOIIBIO YUMTEINS; yMEHUE

UCIIOJIb30BaTh MOJENIU JUJIsi OOBSICHEHHS CTPOCHHUS AaTOMOB M MOJIEKYJ IO

QITOPUTMY C OIIOPOW Ha ONPEEICHUS;

® [IPE/ICTABICHUE O CUCTEME XMMHUYECKUX 3HAHUU U YMEHUE C TOMOLIBI0 YUUTEIS

IPUMEHATh CHCTEMY XHMHWYECKMX 3HAaHUW Il YCTAHOBJIEHHUS B3aMMOCBA3EH

MEXIYy W3YYEHHBIM MaTEpHUAJIOM M NPHU IOJYYEHUH HOBBIX 3HAHHM, a TAaKKE B

IpOLECCe BBIMOJIHEHUS YYEOHbIX 3aJaHUd U Tpu paboTe C HCTOYHUKAMU

XUMHUYECKON HHPOpMAaIIH, KOTOpasi BKIIOYAET:

BOKHEUIINE XWMUYECKHE TOHITHS: XMMHUYECKHM 3JIEMEHT, aTOM, MOJIEKYJa,
BELIECTBO, IMPOCTOE M CJOKHOE BEUIECTBO, OJHOPOJHAA W HEOJHOPOAHAs CMECH,
OTHOCUTEJIbHBIE AaTOMHAs W MOJEKYJIIpHas MaccChl, KOJIMYECTBO BEILECTBA, MOJb,
MOJISIpHAsE Macca, MOJISIpHBIM OObEeM, OKCHJ, KHUCIIOTa, OCHOBAaHHUE, COJb (CpemHsis),
XUMUYECKash peaklus, peakUUd COCOUHEHUs, PpEAKIUH PAa3JI0KEHUs, pPEaKIUU
3aMeIleHHs], peakuu oOMeHa, TeroBor 3(h(PEeKT peakinu, 3K30- U SHIOTEPMUUYECKHE
peakluuu, pacTBOpP, MaccoBas J0JII XMMUYECKOIO 3JIEMEHTA B COCIMHEHHH, MaccoBas
JI0JI ¥ TIPOLIEHTHAsI KOHLIEHTpaLMsl BEIECTBA B PACTBOPE, SAPO aTOMA, SJIEKTPUUECKUN
CIIOM aTtoMma, aToMHas opOuTanb, pajuyC aroMa, BaJIEHTHOCTb, CTENEHb OKHCJICHHUS,
XUMUYECKasl CBS3b, 3JIEKTPOOTPHULATENBHOCTD, MOJISIPHAs U HEMOJSpHas KOBAJEHTHAs
CBA3b, MOHHAs CBA3b, METAJUIMYECKAs CBA3b, KPUCTAUIMYECKAs pelIeTka (aToMHas,
VMOHHAs, METaJuIMYecKas, MOJIEKYJsIpHas), MOH, KaTUOH, aHWOH, J3JEKTPOJIUT U HE
AJIEKTPOJIUT,  DJIEKTPOJUTHYECKAss JAMCCOLMAIMsI, peakUud HOHHOro  OOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTEbHBIE  PEAKI[MU, OKUCIUTEIb M  BOCCTAaHOBUTEINb,
OKHUCJIEHUE W BOCCTAHOBJIEHUE, 3JIEKTPOJIN3, XMMHUYECKOE PaBHOBECHE, OOpaTUMBbIE U
HEOOpAaTHMBbIE pEaKLUU, CKOPOCTb XMMHUYECKOW pEeaKUuH, KaTaau3aTrop, NpeleibHO
nonyctumast konuenTpauus (II1K), koppo3ust meTainos, CIu1aBbl;

OCHOBOIIOJIArarole 3aKOHbl XUMUHU: 3aKOH COXpaHeHUs macchl, Ilepuoanueckuii
3akoH /1. . MenieneeBa, 3aKOH IOCTOSTHCTBA COCTaBa, 3aKOH ABOTraipo;

TEOPUH XUMHUHU: ATOMHO-MOJIEKYJIIpHAs TEOpHUsl, TEOPUs BJIEKTPOJIUTUUYECKON
JUCCOLIMAIINM, & TaKXe MPEICTABJIEHUS O HAYyYHBIX METOJAX NO3HAHUA, B TOM YHCIIE



AKCIIEPUMEHTAIBHBIX U TEOPETUUYECKUX METOJAX HCCIEAOBAHHUS BEIIECTB U M3Yy4YCHUS
XUMHYECKUX PEAKIINN;

® IIPEICTABICHHUE O NEPHUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB
(pamuyc atoMma, 3JIEKTPOOTPULATEIBHOCTh), MPOCTBIX M CJOKHBIX BEIIECTB OT
MOJIOXKEHUSI AJIEeMEHTOB B [lepuonnueckoit cucteme (B MaJIbIX epUoax v IIIaBHBIX
NOATPYINAxX) W SJIEKTPOHHOTO CTPOEHHUS aToMa; yMEHHE OOBACHSITH CBA3b
MOJIOKEHHUsT  dJeMeHTa B llepuogmueckol  cuctemMe € YUCIOBBIMU
XapaKTEepPUCTUKAMU CTPOCHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij
anpa, oOOIIee YHCIO DJIEKTPOHOB), PpACHpENeICHUEM  DJIEKTPOHOB IO
DHEPreTUYECKUM YpPOBHSIM aTOMOB IEPBBIX TPEX MEPUOAOB, KAIHUS U KaJbLHUS;
KJIACCU(PUIMPOBATh XMMHUUYECKHE JJIEMEHTbl C OINOpPOM Ha ONpeAesiCHUs
(bu3nYecKoro cMpiciia MUGPOBBIX JAHHBIX MEPUOIAYECKON TaOIUIIbL;

® YMEHHE KIACCU(PUIUPOBATH XUMUUYECKUE JIEMEHTHI, HEOPIrAHMUECKHUE BEIIECTBA U
XUMHUYECKUE PEAKLIUU C ONOPON Ha CXEMBI; ONPENEATh BAIEHTHOCTh U CTENEHb
OKUCJIEHUS XMMHUYECKHX DJJIEMEHTOB, BHJ XHMHUYECKOM CBA3M U THUI
KPUCTAJUIMYECKOW CTPYKTYpPhl B COCAWHEHUSX, 3aps]l MOHA, XApaKTep Cpeibl B
BOJIHBIX pacTBOpax BelIeCTB (KUCIOT, OCHOBAHUM ), OKUCIUTEh U BOCCTAHOBUTEIIb
M0 AJITOPUTMY YUEOHBIX JICHCTBUM;

® YMEHHE XapaKTepu30BaTh C ONOpPOM Ha cxeMy (QU3MYECKHEe U XHUMUYECKUE
CBOMCTBA MPOCTHIX BELIECTB (KUCIOPOJ, 030H, BOJOPO, IpaduT, anmas, KpeMHUH,
a3oT, hochop, cepa, XJI0p, HATPU, KAJTUA, MATHUM, KAJIBLIWIA, aTFOMUHUHI, JKEJE30)
U CIIOXHBIX BELIECTB, B TOM YHUCJE€ WX BOJHBIX PAacTBOPOB (BOJa, aMMHaK,
XJIOPOBOJOPO/I, CEPOBOAOPOI, OKCUABI U TUIApOKCUAbl MeTamioB [ - IIA rpymnm,
amomunusi, menu (1), nmuka, xeneza (I u III), okcunsr yraepona (II u 1V),
kpemuus (IV), azora u ¢pocdopa (Il u V), cepst (IV u VI), cepnucras, cepnas,
a30TuCTas, a3otHas, QocdopHas, yrojapbHasi, KpEMHHEBAasi KUCJIOTAa U UX COJH);
ONMCHIBATH C ONOPOM Ha IUIAH M KIIFOYEBBIE CJIOBA; YMEHUE NPOrHO3UPOBATH U
XapaKTEPU30BaTh CBOKWCTBA BEUIECTB B 3aBUCHUMOCTH OT UX COCTaBa U CTPOCHUS
IIOCJIE TPEIBAPUTEIBHOIO AHAIM3A I0J PYKOBOJCTBOM I€NArora, NpUMEHEHHE
BEILECTB B 3aBUCUMOCTH OT UX CBOWMCTB, BO3MOKHOCTb MPOTEKAHUSI XUMUYECKUX
NPEBPAILCHU B Pa3IUYHBIX YCJIOBUSAX, BIJIMSAHHE BEIIECTB U XUMHUYECKUX
MPOLIECCOB HA OPTaHU3M YEJIOBEKA M OKPYKAIOUIYIO MPUPOIHYIO CPEAY;

® YMEHHME COCTaBJISATH MO O00pa3lly, CXeMe, alropuTMy Y4eOHbIX IEUCTBUI
MOJIEKYJIIPHbIE M1 MOHHBIE YpaBHEHHUS peakiui (B TOM YHUCIE peaKuil MOHHOTO
OOMEHa M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUHN), WUTIOCTPUPYIOLIUX
XMMHUYECKHE CBOMCTBA U3YUEHHBIX KJIACCOB / TPYII HEOPTaHUYECKUX BEILIECTB, a
TaK)Ke MOATBEPKJAIOIINX TeHETHYECKYIO B3aUMOCBSI3b MEXIAY HUMHU;

® YMEHHUE BBIYUCIATH OTHOCHTEIBHYI0 MOJIEKYJISPHYIO W MOJSPHYIO MacChl
BEILECTB, MACCOBYIO JIOJK0 XHMHYECKOrO 3JIEMEHTa B COECIUHEHWHU, MAaCCOBYIO
JIOJIFO BEIIECTBA B PACTBOPE, KOJUYECTBO BEIIECTBA U €r0 Maccy, OOBEM Ta30B C
ornopoil Ha o0mue (HOopMyJibl; YMEHHE MPOBOAUTH PaCUYeThl MO YpPaBHEHUSM
XUMUYECKUX pEaKlUid U HAXOAWTh KOJMYECTBO BEIIECTBA, O0OBEM U MaccCy
peareHTOB WJIM MPOAYKTOB PEAKIMU C OMOPOMl Ha oOpaszell, aJroOpuTM Y4eOHBIX
JICCTBUI;



® BJIAJICHUE OCHOBHBIMU METOJaMHU HAYyYHOTO NMO3HaHUA (HA0JI0/IeHUE, U3MEPEHHUE,

HKCIIEPUMEHT, MOJCIIMPOBAHNE) MPU U3YUCHUH BEUIECTB U XUMUYECKUX SBIICHUHN

C OTOPOM Ha aNTOPUTM Y4EeOHBIX JEHCTBUI; yMEHHE CPOPMYIUPOBATH MPOOIEMY

U MIPEIJIOKUTH IIYTH €€ PEIICHHUs C TOMOIIIBIO TIe/larora; 3HaHHe OCHOB 0€30MacHOM

paboThl C XUMUYECKHUMH BEIECTBAMHU, XUMHUUECKONH MOCYA0N U J1a00paTOpHBIM

000pyIOBaHUEM;
® HAJIWYHME MPAKTUYCCKUX HABBIKOB TUIAHUPOBAHUSA U OCYIIECTBICHUS CIEAYIOIINX

XUMHUYECKUX IKCIEPUMEHTOB O]l PYKOBOACTBOM YUUTENS C OOCYKACHUEM ILJIaHA

paboThI WM COCTABJICHUEM TAOJIMIIBL:

U3y4eHUE U OMucaHne (PU3NIEeCKUX CBOMCTB BEILIECTB;

O3HAKOMJIEHHUE C (PU3MYECKUMH U XUMUYECKUMU SIBJICHUSIMH,

OTIBITHI, WIUTFOCTPUPYIONINE TMPU3HAKN MPOTEKAHMSI XUMUIECKIX PEAKITHIA;

U3yYeHHE CIIOCOOOB pa3esieHus: CMecei;

NOJIy4YEHHUE KUCIOPOJa U U3YyUEHHE €0 CBOICTB;

MOJIy4YEHHUE BOJIOPO/Ia U U3yUEHHUE ETO CBOMCTB;

HOJTyYEHHUE YIIJIEKUCIIOTO ra3a U U3yUY€HUE ero CBOMCTB;

MOJTyYeHUE aMMHAaKa U U3YYCHHE €r0 CBOICTB;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEICHHOW MAaCCOBOM JOJIEW PACTBOPEHHOTO
BEIIIECTBA;

UCCIICIOBAaHNE M OIMCAHUE CBOMCTB HEOPTaHWYECKUX BEIIECTB Pa3ITHMYHBIX
KJIACCOB;

NPUMEHEHUE MHIUKATOPOB (JJaKMyca, MEeTUJIopaHka U (eHondTanenHa) 1js
OTIpe/IeTICHUS XapaKTepa CPeibl B paCTBOpPAX KUCIIOT U MIETOUEH;

U3y4YE€HHE B3aUMOACHMCTBUS KHCIOT C METaJUIaMHM, OKCHAAMHU METaJJIOB,
pPacTBOPUMBIMU U HEPACTBOPUMBIMHU OCHOBAHUSMH, COJISIMU;

MOJTy4YeHHE HEPACTBOPUMBIX OCHOBAHHUIA,

BBITECHEHHE OJJTHOTO METajljla IPyTUM U3 pacTBOpa COJIH;

uccienoBaHre aM()OTEPHBIX CBOMCTB T’UAPOKCUAOB ATIOMUHMS U IUHKA;

pellleHue  OKCIEePUMEHTaJbHBIX 3a7ad 1o TemMe «OCHOBHBIE  KJIACChl
HEOPTaHUYECKUX COCTMHECHUIN,;

pelIeHne  JKCIEPUMEHTANIbHBIX  3alad 1Mo TeMe  «ODJEeKTPOIUTHUECKas
TVCCOITAITASY,;

pElIeHrne SKCIIEPUMEHTAIBHBIX 3a71ad 1Mo Teme «BakHeirme HeMeTamTsl U UX
COCITUHEHHUSI;

pelIeHrne YKCIEPUMEHTANBHBIX 3a/1ad 1Mo TeMe «BakHele MeTamibsl U ux
COCITUHEHHUSI;

XUMHYECKHUE 3KCIIEPUMEHTBI, WJUTIOCTPUPYIOLINE MPU3HAKU MTPOTEKAHUS peaKui
MOHHOI'0 0OMEHa;

KayeCTBEHHBIE PEAKIMM Ha MPUCYTCTBYIOLIME B BOJHBIX pPAcTBOpPax HOHBIL:
xjopua-, Opomua-, womua-, cyiabdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-AaHUOHBI,
THJIPOKCHU/I-MOHBI, KATHOHBl AMMOHUS, MarHusi, KaJjbIUs, allOMHUHH, kene3a (2+) u
xenesa (3+), meau (2+), HUHKA;

YMEHHME MPEACTABIIATh PE3yJbTaThl dKCIepuMeHTa B (OpME BBIBOJOB,
JI0Ka3aTeNbCTB, TPAUKOB U TaOJINIL U BBISABIIATH IMIUPUIECKUE 3aKOHOMEPHOCTH;



e BJIAJICHUE NTpaBUIaMH 0€30macHOro oOpallleHus C BEIECTBAMU, UCIIOJIb3YEMbIMU
B TIOBCEHEBHOM XU3HU, a TaKXKe MpaBWJIAMU TOBEICHUS B LIENAX COEpexeHUs
3JI0POBbsI U OKpPYXAlOLEel MPUPOJHOM Cpelbl; MOHUMaHUE Bpena (OMacHOCTH)
BO3JICHCTBHS HA KUBbIE OPTaHU3MBbI OIIPEIEIICHHBIX BEIIECTB, & TAKXKE CIOCOOOB
YMEHBUIEHUS M TNPEIOTBPAIICHHUS WX BPEAHOTO BO3JICHCTBUS; IMOHUMAaHUE
3HA4YEHUs )KUPOB, OEJIKOB, YTIIEBOAOB JJIsl OpraHU3Ma 4ellOBeKa,

® BJAJCHUE OCHOBAMU XHMHYECKOW TIPaMOTHOCTH, BKIIIOYAIOIIEH yMeHue
IPABWJIBHO HCIIOJIb30BaTh WM3YYEHHbIEC BEIIECTBA W MaTepuaibl (B TOM YHUCIE,
MUHEpPAJIbHBIE YAOOPEHMs, METaulbl W CIUIaBbl, MPOIYKTHl HepepadOoTKu
PUPOJIHBIX UCTOYHUKOB YTJIEBOJ0POIOB (YTJIsl, IPUPOIHOTO ra3a, He(TH) B OBITY,
CEJIbCKOM  XO3SICTBE, Ha MPOU3BOJACTBE; YMEHHE MPUBOAUTH MPUMEPHI
MPaBUIILHOTO UCMHOJb30BAHMS U3YYEHHBIX BEIIECTB U MaTEpUaJIOB;

® YMEHHUE YCTaHABJIMBATh CBS3M MEXIY PEAJbHO HAOIIOJa€MbIMHU XUMHUYECKHUMH
SBJICHUSIMU U MPOLIECCAMHU, MPOUCXOALIMMH B MAKpO- U MUKPOMUPE, OOBSICHATD
IPUYUHBI MHOT00Opa3usi BEIECTB; YMEHUE WUHTEIPUPOBATh XUMUUECKUE 3HAHUS
CO 3HAHUSIMU JPYTUX YUEOHBIX MIPEIMETOB C MOMOIIBIO NIEAArOora;

® QpeAcCTaBieHHE O cdepax NpOoPEeCCHOHATBHON JESATEIBHOCTH, CBSI3aHHBIX C
XUMUEH W COBPEMEHHBIMM TEXHOJOTUSIMHU, OCHOBAaHHBIMM Ha JOCTHUKEHUSX
XUMUYECKOM HAyKH; HaJu4he OmbITa padOThl C Pa3IUYHbIMH HCTOYHHUKAMU
uHpopMauu N0 XUMHUM  (Hay4dHO-TIOMYJsipHAsh  JIMTEpaTypa, CIOBApH,
CIPABOYHUKH, HHTEPHET-PECYPCHI) C OMOPOM HA aNrOPUTM: YMEHUE OOBEKTUBHO
OLICHMBAaTh MH(GOPMALIMIO O BEIIECTBAX, MX NPEBPALICHUAX M MPAKTHUYECKOM
PUMEHEHUU.

TpeOoBaHusi K MpeAMETHBIM pe3yJbTaTaM OCBOCHHMSI Y4eOHOI0 NpeaMera
«XuMHD», pacnpeesieHHbIe 110 rogaM 00y4eHust

PesynpTaTel mo romam GOpMYIHMPYIOTCS IO TPHUHIMIY J00aBIICHUS HOBBIX
pe3yJIbTaTOB OT TOJa K rOAy, YK€ HA3BaHHBIE B NPEABIAYIIMX roJax IMO3ULHM, KaK
MIPABUIIO, IOCJTIOBHO HE MOBTOPSAIOTCS, HO YUUTHIBAIOTCS (PE3yJbTaThl OUEPETHOIO Tojia
110 YMOJIYAHUIO BKJIKOYAIOT PE3YyJIbTAThl MPEABIIYIIUX JIET).

8 KJIACC

pacKphIBaTh CMBICI OCHOBHBIX XUMHYECKHX TIOHSITHHA: aTOM, MOJICKYIa,
XUMHYCCKHUH 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIISCCTBO, CMECh (OHOPOIHASA U
HCOJTHOPOJIHASI), BaJICHTHOCTh, OTHOCHTEIbHAs aTOMHas M MOJIEKYJIIpHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MacCoBast J0JIsI XUMHUYECKOTO dJIEMEHTa
B COCIAMHEHWH, MOJISIpHBIM 00BEM, OKCHJA, KHUCJIOTa, OCHOBaHHUE, COJb,
2NEKMPOOMPUYAMETbHOCMb?,  CTENIEHb ~ OKHMCIICHMS,  XMMMYECKas  peaklus,
KJIAaCCU(UKALIMS PEaKIUi: PEaKIUu COCAUHCHHsS, PEaKIUd pPa3jIoXKeHHS, pPEaKInu
3aMEIICHHs], PEaKIui 00MEeHa, 9K30- U SHJIOTEPMHUUCCKUE PEAKIINH;, Menio8otl 3¢hgexm
peaxyuu; SIIPO aToMa, IJICKTPOHHBIA CIIOW aTOMa, aTOMHas OpOWTaNb, paguyc aroma,
XUMHYECKAsl CBSI3b, MOJSIPHAS M HETOJISPHAs KOBAJICHTHAS CBSI3b, HOHHAS CBS3b, WOH,



KaTHOH, aHWOH, PacTBOpP, MAccoBas J0Jid BellecTBa (IMPOLIEHTHAs KOHIUEHTpalus) B
pacTBope;

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX MOHATHH (cM. m. 1) u
MIPUMEHSTDH ITU MOHATHS PU OMUCAHUU BELIECTB U MX MTPEBPAILCHHIA;

UCIOJIb30BaTh XWMHUYECKYI0 CHMBOJHMKY [UIsl COCTaBJi€HHS (HOPMYN BELIECTB,
MOJIEKYJIIPHBIX YPABHEHUN XUMHUYECKUX PEAKLIUA, 3JIEKTPOHHOIO OanaHca;

OTIPEENATh BaJIECHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX; CTEIICHb
OKHUCJICHUSI DJIEMEHTOB B OMHAPHBIX COCIMHEHMSIX C OMOPOM Ha OMpejesieHUs, B TOM
YUCJIE CTPYKTYPUPOBAHHBIC;, MPUHAJIEKHOCTh BEHIECTB K OMNPEACIEHHOMY KJAcCy
COeMHEHU 1o (opmyliaM; BUJ XUMHUYECKOM CBsI3M (KOBaJeHTHass M HWOHHAs) B
HEOPraHUYECKUX COCIUHEHUSAX;

UMETh NIPEACTABICHUE O CHUCTEME XUMHUYECKUX 3HAHUU, YMETh C I[OMOILBIO
YUNTENSA NPUMEHATh CUCTEMY XMMHWYECKUX 3HAHUM, JUISl YCTAHOBIICHHS B3aMMOCBSI3U
MEXy U3yYE€HHBIM MaTE€pUAJIOM U MPU MOJIyYEHUH HOBBIX 3HAHMI, a TaKKe NpU padoTe
C HUCTOYHMKAMU XUMHUYECKOM HH(opMmanuu. OpUEHTUPOBATHCS B MOHATHIX H
OnepupoBaTh MU Ha 0A30BOM YpOBHE, IPUMEHSTH IPHU BHIIIOJIHEHUH YUEOHbBIX 3aJaHUI
Y pEUIEHUHU PACUETHBIX 33/lay C OMOpPOM HA AITOPUTM YYEOHBIX NEWCTBHI M3y4YEHHbBIE
3aKOHBI M TEOPUH: 3aKOH COXpaHeHHUs macchl, [lepuonnueckuii 3akon [[.11. Menneneena,
3aKOH NOCMOAHCMBA COCMABa, 3aKOH ABOraapo; aTOMHO-MOJEKYJSIpHAs TEOpPHS.
CootHocuTh 0003HAU€HHUsA, KOTOpble uMeroTcss B Tabmune «llepuonnyeckas cucrema
xuMudeckux aneMeHToB [[. WM. MeHneneeBa» ¢ YHCIOBBIMM XapaKTEPUCTUKAMU
CTPOCHHMsSI aTOMOB XHMHUYECKHX DJIEMEHTOB (COCTaB W 3aps] sjpa, oO0Ilee YuciIo
AJIEKTPOHOB U PACIPEIEIICHUE UX 110 IEKTPOHHBIM CIOSIM);

KJIACCU(PUIIMPOBATh XMMUYECKUE DJIEMEHTBl; HEOpPraHMYECKHE BELIECTBa;
XUMHUYECKHE peakuuu (M0 YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMU BEIIECTB, IO
TEIUIOBOMY 3(PPEeKTy, MO0 U3MEHEHHIO CTENEHU OKUCICHUS XUMHUYECKUX AJIEMEHTOB) C
ONOPOU HA CXEMBI;

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA  BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIAsl ONMCAHUE NMPUMEPAMHU MOJIEKYJISIPHBIX YPaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUI C OMIOPOM HA CXEMBI;

IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX COCTaBAa U CTPOECHUS,
BO3MOKHOCTH IMPOTEKAHUS XUMHYECKHUX MPEBPAIICHUN B PA3JIMYHBIX YCIOBHUAX MOCIIE
MIPEIBAPUTENILHOTO OOCYXKACHUS C IEAarorom;

BBIYUCIIATh OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYKO MAaccChl BEILECTB;
MacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa 1Mo (opMyJie COSAMHEHUS; MACCOBYIO JOJIO
BEILIECTBA B PACTBOPE; MPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUYECKOW PEAKIUU C
ONOPO Ha aJTOPUTM;

IIPUMEHSATHh OCHOBHBIE ONEPALMH MBICIUTEIBHON AEATENBHOCTH — aHAIN3 U

CHUHTE3, CpaBHEHHE, O0000IIeHNE,CuCTeMaTH3aIus, Kiaccu(ukaius, BBISIBICHUE
NPUYHUHHO-CJICICTBEHHBIX CBSI3€H — ISl M3yYEHHs CBOWMCTB BEIIECTB M XMMHUECKHUX
peakiuii; eCTECTBCHHO-HAY4YHbIE METOJbI IMO3HAHWSA — HAOJIOACHHE, H3MEPCHHE,

MOJIEJIMPOBAHUE, SKCIIEPUMEHT (PeanbHblii U MblC/IeHHbll) TIOJ] pyKOBOACTBOM I1€/1arora;
CJIeI0BaTh MpaBUiIaM MOJIb30BAHUSI XUMUYECKOMN MOCYyA0N U 1a00paTOPHBIM
000pyZ0BaHUEM, A TaKXKe MpaBUiaM OOpaIleHUs C BEIlIECTBAMH B COOTBETCTBUU C



MHCTPYKLUSMU IO BBIITOJIHEHUIO JA0OPATOPHBIX XUMUYECKUX OIBITOB MO MOJYYEHUIO U
COOMpPAaHHIO Ta3000pa3HBIX BEIIECTB (BOAOPOJAa U KHUCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB C OMPEICIEHHON MAaCCOBOM JIOJIEN PACTBOPEHHOTO BELIECTBA; INIAHUPOBATH U
MIPOBOJIUTh XUMHUYECKHE SKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEIOYEH H
KHCIIOT C TIOMONIBIO HMHAMKATOPOB (Makmyc, ¢eHondTanenH, METWIOpaH:K U Ap.),
MOATBEP)KIAOIINX KAYECTBEHHBI COCTAB HEOPraHWYECKHX BEIIECTB (KA4ECTBEHHBIE
pEeaKLMK Ha HOHBI) IO/l PYKOBOJACTBOM I1€/1arora.

9 KJIACC

PACKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKUX MOHSATUM: XUMHUYECKUM DJIEMEHT,
aToM, MOJIEKyJa, WOH, KaTUOH, aHHUOH, IPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO,
BAJICHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTENEHb OKUCIEHUS, XUMHUYECKAs PEaKIus,
XUMUYECKasl CBSI3b, Meni080U 3¢hghekm peakyuu,Molib, MOJSPHBIA 00BEM, pacTBOD;
ANEKTPOIUTHI, HEANEKTPOJIUTHI, SIEKTPOIUTAYECKAsT IUCCOLMAIUS, PEAKIIMM MOHHOTO
oOMeHa, KaTalu3aTop, Xumuueckoe pagHogecue, oopamumvle U Heoopamumole peakyuil,
OKHCIIUTEIbHO-BOCCTAHOBUTEBHBIE PEAKIIUH, OKUCIIUTEIb, BOCCTAHOBUTENb, OKUCIICHUE
U BOCCTAHOBJICHHE, aJUIOTpONus, aM(OTEPHOCTb, XUMHUYECKasi CBs3b (KOBaJEHTHAas,
MOHHAs, METAJUIMYECKAs), KPUCTAIUIMYECKAsl PEIIETKA, KOPpO3usi Memaiios, Chidevl;
CKOpPOCMb XUMUYECKOU peakyuu, TpeaenbHo pomyctumasi koHueHtpauus (I11K)
BEILIECTBA;

WLTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUCCKHX MOHATHH (cM. 1. 1) u
NPUMEHSTH 3TH NOHITHUS [IPU ONMUCAHUM BEUIECTB U UX MPEBPALLCHUI;

WCIIOJIb30BATh 3HAKW W CUMBOJIBI JIs1 (PUKCAIMK PE3ybTaTOB HAOIIOICHUH,
COCTaBJICHHsI (JOPMYJI BEIIECTB U YpPaBHEHUN XMMHYECKUX PEAKIIMil, 3aITUCU JTaHHBIX
ycioBul 3anad. Mcnonb3oBatk 0003HaueHus1, umeromuecs B [lepuoauueckoit cucrteme u
Ta0JIUIE PACTBOPUMOCTH KUCIIOT, OCHOBAHUI U COJIEH B BOJIE JIJIsl BHITIOJIHEHUS 3a/1aHU.

OMPENENATh BaJICHTHOCTh M CTENEHb OKUCICHUSI XUMHYECKUX HJIEMEHTOB B
COCMHEHHUSX Pa3JIMYHOTO COCTaBa; MPHUHAJIEKHOCTh BEIIECTB K ONpeIeTIEHHOMY
KJIaCCY COEJIMHEHUM ¢ OTIOPOI Ha ONpeeICHUs, B TOM YUCTIE CTPYKTYPUPOBAHHbBIEC; BUJIbI
XUMUYECKON CBs3M (KOBaJICHTHAsl, HMOHHAs, METaUIMYeCKas) B HEOPraHWYECKHUX
COCIMHEHMSIX; 3apsA]l MOHA IO XUMHYECKOW (opMyJie; XapakTep Cpenbl B BOJHBIX
pacTBOpax KHCIOT M IIEJIOYEH, mMun KpUcmaiiuieckou peuémku KOHKPEemHO20
eewjecmea,

packpbiBaTh  cMbIici  [lepuommueckoro  3akona .M. MenngeneeBa wu
JIEMOHCTPUPOBATH €r0 TOHUMAHUE: ONUCLIBAMb U XAPAKmMepu308ams TabIUIHY0 Gopmy
[Tepuoguyeckoil CHUCTEMBI XUMHYECKUX DJIEMEHTOB: pa3jauyaTh MOHSATUSA «TJIaBHAs
noarpynma (A-rpynma)y u «mnobouyHas noarpymnma (b-rpymma)», maneie u OombIIve
NePUOIbl, COOMHOCUMb 0003HAYEHU S, KOTOPhIE UMEIOTCS B TIEPUOANYCCKON TabIHUIIEe, C
YUCJIOBBIMU XAapPAaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsan sapa, o0lee YUCIo AIEKTPOHOB U PACHPEACIICHUE UX 10 3JEKTPOHHBIM CIOSM);
00vsACcHAMb 001IMe 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMHUYECKUX JIEMEHTOB U
UX COCIMHEHUN B IIPEAEIaX MAJIbIX IEPUOIOB U TJIABHBIX MOJATPYIII C YYETOM CTPOEHUS
UX aTOMOB;

KJIacCU(PUIIMPOBATh XUMHUYECKHE AJIEMEHThI, HEOPraHWYECKHE BEIlEeCTBa;



XUMHUYECKUE peakiuu (10 YUCIy U COCTaBY yYaCTBYIOUIMX B PEAKIIUH BEILIECTB,
no TerioBoMy 3¢ (deKTy, M0 HU3MEHEHHUIO CTENEeHEW OKHUCICHUS XUMHUYECKHX
AJIEMEHTOB) C OTIOPOIl Ha CXEMBI;

XapaKkTepu3oBaTh (OMUCHIBATh) OOIIME W crenuduueckue XUMHYECKHE
CBOMCTBAa BEILIECTB PA3IMYHBIX KJIACCOB, MOJTBEPKasl OMNUCAHUE IpPUMEpaMu
MOJICKYJIIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMHUUYECKHUX PEAKITHIA
C OIIOPO Ha CXEMBI;

COCTaBIISAITh YPAaBHEHUSI JJIEKTPOIUTHYECKOW JUCCOLUAIMU  KHUCIIOT,
miesioyel U CcoJieid; MOJHBbIE W COKpPAIIEHHbIE YPAaBHEHMsI PEAKIM HOHHOTO
oOMEeHa; ypaBHEHUS peaKkliii, OJATBEPKIAIOIIUX CYIIECTBOBAHUE I€HETUYECKON
CBSI3U MEXKJTy BEIIECTBAMU PA3IMYHBIX KIJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEaKIUn
MIOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ITUX PeaKlui;

MIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUS;
BO3MOKHOCTH MPOTEKAHUS XUMHUYECKUX MpeBpalieHui nocjue
MPEBAPUTEIHLHOT000CYKIEHUS C TIEAarorom;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO W MOJSIPHYIO MacChl
BEILIECTB; MAaCCOBYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTa Mo (QopMylie COCAMHEHUS;
MacCOBYIO JIOJII0 BEHIECTBAa B PAcCTBOPE; MPOBOAUTH PACUETHI MO YpPABHEHUIO
XMMHUYECKOU pEAKIIMU C ONOPOM Ha AJITOPUTM;

ClieloBaTh  TpaBWJaM  TOJb30BaHUS  XUMHUYECKONW  MOCYyAOH U
1abopaTOpHBIM 000PYOBaHUEM, a TAKXKE MPaBUIaM OOpaIleHUs C BEIIeCTBAMHU
B COOTBETCTBUH C MHCTPYKIIUSMHU TIO BBITTOJIHEHHUIO JTA0OPATOPHBIX XUMHUYECKHUX
OMBITOB TIO TOJYYEHUIO W COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHUaKa U
YTIIEKUCIIOr0 Tra3a);

NPOBOAWTh  pEaKIUu, MOJATBEPXKIAIOINIME  KAYECTBEHHBIM  COCTaB
Pa3JIMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPHUA- OpOMUI-, HOJIU/I-,
kapOonat-, pocdar-, cunukar-, cyabdar-, THIPOKCUIA-UOHBI, KATUOHBI AMMOHHS
U MOHBI H3YYCHHBIX META/UIOB, MPHUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOPTaHUYECKUX BEILIECTB;

MIPUMEHSITh OCHOBHBIC OINEPAIMU MBICIUTEILHON JEATeIbHOCTH — aHaJu3
U CHUHTE3, CpaBHEHHE, OOOOIICHHE, CUCTEeMATU3AIlNIO, BBISBICHUE MPUIMHHO-
CJIE€ZICTBEHHBIX CBSI3€M — ISl M3YUEHHS CBOMCTB BEIIECTB U XUMHUUYECKUX PEAKIINM;
€CTECTBEHHO-HAYYHbIE METOJIbI TO3HAHWUS — HAONIOJICHHWE, W3MEpPEHHUE,
MOJIEIMPOBAHUE, SKCIIEPUMEHT (pEaJIbHbIA U MBICIICHHBIN ).



TEMATHYECKOE ITNTAHUPOBAHHUE

8 KJIACC
KoJu-Bo DJIeKTPOHHbIE
No 1/ HaumeHoBaHue pa3/iesioB U TeM 4acoB (undposbie)
°on/m
NMporpamMmbl oOpa3oBaTejibHbIE
Bcero
pecypchbl
Pa3znea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMusg — BaxkHas 00/1aCTh
1.1 €CTECTBO3HAHUSA U IIPAKTHUECKOU 5 buGnnorexa [IOK
' p https://m.edso0.ru/7f41837¢
JEATENLHOCTH YEJIOBEKA
bu6mmoreka [IOK
1.2 BeriectBa 1 xXuMudeckne peakuu 15
m peaKtt https://m.edsoo.ru/7f41837c
Wroro mo pazneny 20

Paznen 2. Baxkneiilumue npeacTaBuTe I d HEOPraHUYeCKUX BeleCTB

bu6mmoreka [IOK
2.1 B .K !
osyx. Kuenopoa. Towstie 06 okcnnax 0 https://m.edsoo0.ru/7f41837c
bu6mmoreka [IOK
2.2 Bonopoa.IToHsiTue 0 KUCIOTaX M COAX 8 https://m.edsoo.ru/7f41837¢
93 Bopna. PactBopsl. [lonsitue 06 5 bu6mmoreka [IOK
' OCHOBaHHUAX https://m.eds00.ru/7f41837¢
OCHOBHBIE KJIACChl HEOPTAHUYECKUX bubnnoreka [JOK
2.4 . 11
COeTMHEHNN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paznen 3. [lepuonnyeckuii 3axkon u [lepuoguyeckas cucremMa xumudeckux 3j1ementon /1. U.
MenpeneeBa. CTpoenne aToMoOB. XuMnueckas cBsi3b. OKHCINTEILHO-BOCCTAHOBHUTE/IbHbIE

peakuun
Ilepnoanueckuii 3axkoH u Ilepnonuaeckas
3.1 CI/I(E[eMI; XUMHUYECKHIX aneMeEToj " 7 bubmmorexa [JOK
' T https://m.edso00.ru/7f41837c
Mengene-eBa. CTpoeHue aTroma
3.9 Xumuueckas cBs3b. OKHCIUTENbHO- 8 bubnmoreka [JOK
' BOCCTAHOBUTEJIbHBIE PEAKIIUU https://m.edsoo.ru/7f41837c
bu6mmorexa [IOK
Hroro o pasneny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmnorexa [IOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68
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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
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoJu-Bo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NporpamMmbIl Bcero oOpa3oBaTe/ibHbIE
pecypcsbl
Pa3znea 1. BemecTBo 1 XUuMH4YeCcKHe peakuuu
11 [ToBTOpEHUE U yroyOneHne 3HAHUIA 5 bubnnoreka [HOK
' OCHOBHBIX pa3/IeJioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnnoreka [HOK
' peaxuuii https://m.edso0.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. 8 bubnuorexa [JOK
' XUMHUYECKUE PEakIuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pazgen 2. HemeTa/uibl M HX COeTUHEHU ST
21 OO0m1as XxapakTeprucTUKa XUMHUECKUX 4 bubnnoreka [JOK
' aneMeHToB VIIA-rpymmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepucTUKa XUMUYECKIX
2.2 snemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [JOK
' PYTHEL Lep https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mmas xapakTepucTUKa XUMUYECKIX
2.3 BHCHI\ieHTO]? VA-? nnbl. A30T, pocdop u ux 7 bubnuorexa LIOK
' PYTHIEL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO0mas XxapakTeprucTUKa XUMHUECKUX
2.4 aiiemeHToB [V A- el YTIIepoa u 8 bubmmorexa LHOK
' . TPYIHBL P https://m.edso0o.ru/7f41a636
KPEMHUI U UX COSAMHEHUS
Wroro mo pazneny 25
Pa3znen 3. MeTaibl U MX COeIMHEHUS
bu6mmorexa [IOK
3.1 06 i 4
HIHE CBOHCTRA METAILToB https://m.edsoo0.ru/7f41a636
bu6mmorexa [IOK
3.2 B 7 16
QKHEUITHNE METAJUTBl K UX COCTMHCHHUS https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3znen 4. Xumus u okpyxaomas cpeaa
4.1 BemectBa 1 maTepuansl B KU3HU YEIOBEKA 3 bubmmorexa [OK
' - P https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PeszepBHoe Bpemst 3 bubnmoreka [JOK



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

8 KJIACC
Kour- DIeKTPOHHBIE Koppekunonnas
Ne BO ara nupposwie abora
Tema ypoka A ungp P
n/n 4yacos U3yYeHHUs oOpa3oBaTe/ibHbIE
Bcero pecypcbl
ITpenmer xumuu. Poinp Koppeknus n
P bu6nmoreka [IOK PP
XUMUH B KU3HU pa3BuTHE
1 1 https://m.edsoo.ru/ff0d2 .
yenoBeka. Tena u 10¢ MBICJIUTEILHOMN
BEIIIECTBA T JIESTEIIbHOCTH
bubnmnoreka HOK Koppekuus u
[TonsiTue o MeToax
2 1 https://m.edsoo.ru/ff0d2 pa3BUTHE MAMSITH
MMO3HAHMS B XUMHH
27e Y BHUMAHUS
[TpakTrueckas padora No Koppekuust u
1 «ITpaBuna paboThI B pPa3BUTHE MEJIKOM
nabopaTopun U MPUEMBI bubnnorexa LIOK MOTOPHKH KUCTEH
3 1 https://m.edsoo.ru/ff0d2
oOparieHus ¢ 3dc pyK
1a00paTOPHBIM T
000pyTI0BaHUEM)
Koppexnus u
YucTele BENECTBa U bu6nuoreka [IOK PPeitH
pasBuTHE
4 cmecu. CriocoOsl 1 https://m.edsoo.ru/ff0d2 .
. MBICIIUTEIILHOM
pa3aeneHus cMecen 6ca
JEATEeILHOCTH
IIpakTtrueckas padora Ne Koppeknus n
2 I<)<P33I[€J'I€HI/I€ I:C)JMGCGﬁ Bubmaorexa IIOK pa31:1)31:1)/1me MEJIKOH
5 1 https://m.edsoo.ru/ff0d2 .
(Ha IpUMepe OYUCTKH 8¢8 MOTOPHKH KUCTEH
MTOBAPEHHOM COJIN)» T pyK
bubmmoreka [IOK Koppexmus u
6 ATOMBI 1 MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d2a  pa3BuTHE aMATH
6c ¥ BHUMaHUSA
Koppexnus u
XUMUYECKUE FJIEMEHTHI. but6mmoreka [IOK ppeiet
pa3BuTHE
7 3HaKu (CHMBOJIBI) 1 https://m.edsoo.ru/ff0d2 .
MBICJIUTEIILHOM
XUMHUYECKHX AJICMEHTOB be8
JeATeTbHOCTH
Koppekuus n
[TpocTeie U ClIOKHBIE bubmmorexa TIOK pa3BuTHE
8 1 https://m.edsoo.ru/ff0d2a
BEIIIECTBA 6c SMOITMOHAIBHO-
o BOJICBOM Cepsl
9 ATOMHO-MOJIEKYJISIPHOE 1 bu6muoreka [JOK Koppekuus n
y4EeHHE https://m.edsoo.ru/ff0d2 pa3BuTue



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH ITOCTOSTHCTBA
cocCTaBa BCUICCTB.

ds0

bu6nmoreka [IOK

MBICIIUTEIHLHON
NEATENbHOCTU

Koppeknus u
pa3BUTHE AMATH

10 Xumuueckasi hopMmyia. https://m.edsoo.ru/ff0d2e = ¥ BHMMaHuA
BanenTHocTh aTOMOB ae
XUMHYECKHUX JIEMEHTOB
Koppeknus u
OTHOCHTEIbHAS aTOMHAs bubnuorexa [JOK
pa3zBuTue
11 Macca. OTHOCUTENbHAs https://m.edsoo.ru/ff0d3
HMOIIMOHAJIEHO-
MOJIEKYJIIpHas Macca 23c .
BOJICBOM Cepsl
PazButne
MaccoBas mois bubnnoreka IIOK N
3pUTEITBLHOMN
12 XUMHYECKOTO JIEMEHTA B https://m.edsoo.ru/ff0d3
aMsITH 1
COCINHCHUH 50c
BHUMAaHHUS
Koppekuus n
bubnnoreka IIOK
KonunyecTBo BemiecTna. pa3BUTHE
13 https://m.edsoo.ru/ff0d5 .
Mons. MonsipHast Macca 930 MOHOJIOTHYECKOM
o peuu
Koppekuus u
®dusznueckue u bubmmoteka [IOK
pa3BUTHE
14 XUMHYECKUE SIBJICHUS. https://m.edsoo.ru/ff0d3 .
MBICITUTEILHOU
XuMHuecKasi peakuus 7fa
JeATeIIbHOCTH
IIpr3Haku u ycioBus bubmmoteka [IOK Koppekuus u
15 MPOTEKAHUS XUMUYECKHUX https://m.edsoo.ru/ff0d3a = pa3BuUTHE MAMATH
peakuuit 16 Y BHUMaHHS
Koppexkuus n
3aKoH COXpaHEHUsI MaCcChl bubnmnoreka [JOK a3 e
BHUTH
16 BEIIECTB. X UMUYICCKHE https://m.edsoo.ru/ff0d3 P
SMOIIMOHAIBHO-
ypaBHEHUS b88 .
BOJIEBOM Cephl
Brruncnenus Kon4decTBa, PaszButne
bubmuorexa [JOK .
MaccChl BEIIECTBA 10 3pUTETHEHOMN
17 https://m.edsoo.ru/ff0d5
YpaBHEHUSAM XUMHUYECKHX 708 MMaMsTH U
peakuun T BHUMaHUS
Knaccudukanus Koppeknus n
XUMHUYECKUX peaKquI BubnuoTteka ]_[OK pa3BuUTHE
18 (coenMHEHUS, https://m.edsoo.ru/ff0d3f =~ mbICTUTETBHOM
pa3lioKeHUs, 3aMEIIECHUS, 34 NeSATeTLHOCTH
oOMeHa)
M. B. JIOMOHOCOE — bubnuoteka [JOK Koppeknus n
19 https://m.edsoo.ru/ff0d4

Y4EHBIA-DHIUKIIONECUCT.

Oc4

Pa3BUTHUC ITAMATHU



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4

O060061eHNE U
cUCTeMaTH3anus 3HaHUN

KonTtponbnas pabora Nel

bu6nuoreka [JOK

U BHUMAaHUA

Koppeknus u

20 no teme «Bemecta u https://m.edsoo.ru/ff0d4 pa3BUTHE AMATH
XUMHUYECKHE PEAKITUN 290
Bo3nyx — cMech ra3os. Koppeknus u
bu6nuoreka [IOK
CocraB Bo3ayxa. pasBuTHE
21 https://m.edsoo.ru/ff0d4
Kucnopon — anemeHT u 486 SMOILIMOHAIBHO-
npoctoe BeuectBo. O30H o BOJICBOH Cepbl
®duznyeckue u Koppeknus u
XUMHUYECKHUE CBOVICTBA bubnnoreka IIOK pa3Butue
22 KHCIIOpOJia (peaKiuu https://m.edsoo.ru/ff0d4 MBICIIUTEIbHOH
OKHCJICHUS, TOPCHHUE). 614 JEeSTENIbHOCTH
[TonsiTHe 00 OKCHIAX
CniocoOsbI nony4eHus Koppekuus u
KHucJopoJa B bubnnoreka IIOK pa3BUTHE ITaMATH
23 1a00paTOPUH U https://m.edsoo.ru/ff0d4 Y BHUMaHUS
IPOMBIILIEHHOCTH. 97a
[Ipumenenue kucnopoaa
TennoBoit s ekt Koppekuus u
XUMUYECKON PeaKInu, pa3BUTHE
HIOHATHE O bubnmorexa [IOK 9MOIMOHAJIBHO-
24 TEPMOXUMHYECKOM https://m.edsoo.ru/ff0d4 BOJIEBOH Cepbl
YpaBHEHUH, IK30- U 790
SHIO0TEPMUUYECKHUX
peaKkIusax
Tonnuso (HedTs, yrons u Koppexknus n
MeTaH). 3arpsi3HEHUE bubmmorexa HOK pa3BUTHE
25 ’ https://m.edsoo.ru/ff0d4c .
BO3]1yXa, CIIOCOOBI €r0o 4a MOHOJIOTHYECKOM
NpenoTBpalleHus o peuu
[IpakTuueckas pabora Ne Koppexkuus u
3 no Tteme «llonyuenue u bubmorexa HOK pa3BUTHE METKOU
26 https://m.edsoo.ru/ff0d4a .
coOupaHue KICIOpOoaa, 02 MOTOPHUKH KUCTEN
W3Y4YEHUE €r0 CBOMCTBY» o pyK
PazButue
Bonopon — anemeHT u bu6muoreka [JOK .
3pUTENBHOMN
27 IIPOCTOE BEUIECTBO. https://m.edsoo.ru/ff0d4
naMsTH U
Haxoxnenue B mpupone ddo
BHUMaHUs
dusnueckue u Koppekuus u
XUMHUYECKHUE CBOMCTBA bubmmorexa HOK pa3zBuTHe
28 https://m.edsoo.ru/ff0d4 .
Bojopoa. [Ipumenenue 4do MBICIUTENBbHOMU
BOJIOpOa T JEeSITENbHOCTH



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

IlonaTue o xuciorax u

but6mmoreka [IOK

Koppexkuust u

29 https://m.edsoo.ru/ff0d5 = pa3BuTHE MAMSTH
COJISIX
0d2 1 BHUMaHHUS
PazButne
Crioco0sbI moTydeHus Bubmaorexa ITOK 3pUTENBHOMN
30 https://m.edsoo.ru/ff0d4
BOJIOpO/Ia B JIaOOpaTopuu ddo naMATH U
T BHHUMAaHU
[TpakTuueckas padora No Koppeknus u
4 no treme «llonyuenue u buGnnorexa LHOK pPa3BUTHE METKOU
31 https://m.edsoo.ru/ff0d4f .
cobupaHue BOJ0Opoaa, 42 MOTOPHUKH KUCTEH
W3y4YEHHUE €r0 CBOMCTB T pPYK
Koppekuus u
. . bubnnoreka IIOK
MomnspHblii 00bEM ra3oB. pa3BUTHE
32 https://m.edsoo.ru/ff0d5 .
3akoH ABorajipo 4% MOHOJIOTHYECKOM
T pean
Brruucnenus o0béma, Koppekuus u
KOJINUECTBA BEILIECTBA Bubnuoreka LIOK pa3BUTHE TIAMSATH
33 ras3a 1o ero u3BeCTHOMY https://m.edsoo.ru/ff0d5
KOJMYECTBY BEILECTBA 530
UM 00BEMY
Brruncnenus 00bEMoB PazButne
ra3oB 10 YPaBHEHHIO bubnmnorexka HOK 3pUTEIIBHON
34 peakli Ha OCHOBE https://m.edsoo.ru/ff0d5 NaMATH U
3aKOHA 00BEMHBIX 708 BHUMAHUS
OTHOIIICHUM Ta30B
Koppeknust n
dusnueckue u bubmuorexa [JOK PP
N pa3BUTHE
35 XHUMHUYECKHE CBOMCTBA https://m.edsoo.ru/ff0d5 .
MBICIIUTEIILHOM
BOJIBI 87a
JeITEIbHOCTH
. bubmuoreka [JOK Koppekmus u
CocTaB OCHOBaHUH.
36 https://m.edsoo.ru/ff0d5 pa3BUTHE AMATH
[TonsiTe 06 MHIUKAaTOpax
9e2 Y BHUMaHUs
Bona kak pactBopuTens. Koppeknus n
Hacrimmennsie u pa3BuTue
HEHACHIIICHHEIS bubnnorexa LOK SMOIIMOHAILHO-
37 https://m.edsoo.ru/ff0d5 .
pacTBOpbl. MaccoBas b40 BOJIEBOH Cepbl
J0JIS BELIECTBA B T
pactBope
IIpakTrueckas pabora Ne Koppekuus u
5 Ir)lo TEME ’ bubmorexa TIOK pa311)31;1me MEJIKOU
38 https://m.edsoo.ru/ff0d5e .
«IIpuroroBiienue MOTOPHUKH KUCTEN

pacTBOPOB C

ba

pyK
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onpeAenEéHHON MacCOBOM
JI0JIEN paCTBOPEHHOIO
BEIL[ECTBAY

KonTtponbnas padora Ne2

bu6nmoreka [IOK

Koppeknus u

39 o teme «Kucnopo. https://m.edsoo.ru/ff0d6 pa3BUTHE AMATH
Bonopon. Boma» 342
Koppeknus u
Oxcupl: cOCTaB, bu6nuoreka [IOK
pasBuTHE
40 Kkiaccudukanus, https://m.edsoo.ru/ff0d6
HMOIIMOHAIIEHO-
HOMEHKJIaTypa 64e .
BOJICBOM Cepsl
ITonyuenue u PazButue
. bubnnoreka IIOK N
XUMHUYECKHE CBONCTBA 3pUTENbHON
41 https://m.edsoo.ru/ff0d6
KHUCIIOTHBIX, OCHOBHBIX U 66 naMsITH U
aM(pOTEPHBIX OKCHJIOB o BHUMaHUS
Koppekuus u
OcHOBaHUS: COCTaB, bubnnoreka IIOK
pa3BUTHE
42 KJaccupuKanus, https://m.edsoo.ru/ff0d6 .
MBICTTUTENIbHOM
HOMEHKJIaTypa Ica
JEeSTENIbHOCTH
HonyquHe )54 Buoauorekxa ]_IOK KoppeKumI u
43 XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/ff0d6 pa3BUTHE TAMATH
OCHOBaHUH 7ca Y BHUMaHUS
Koppekmust n
KucnoTsr: cocTas, bubmuorexa [JOK PP
pasBuTHE
44 KJ1acCU(pUKanus, https://m.edsoo.ru/ffOdfe
3MOIMOHAIBHO-
HOMEHKJIaTypa e2 N
BOJIEBOM Cepsl
PazButue
[lonyuenue u bubnuoreka [JOK .
. 3pUTENHHOMN
45 XUMUYECKHE CBOWCTBA https://m.edsoo.ru/ffOdfe
aMSTH |
KUCIIOT e2
BHUMaHUS
Conu (cpennue): Koppexkuust u
bu6nuoreka [IOK
HOMEHKJIaTypa, CIIocOoObI pa3BuTHE
46 https://m.edsoo.ru/00ad9 .
MOJTYYEHUS, XHMUICCKUE 474 MOHOJIOTHYECKOM
CBOMCTBA T peun
[IpakTuueckas pabora Ne Koppekuus u
6. Pemrenne pa3BUTHE METKON
3KCIEPHUMCHTAJIbHBIX BubnuoTteka ]_[OK MOTOPHUKH KUCTEU
47 3aj1a4 10 TeMe https://m.edsoo.ru/00ad9 | pyk
«OCHOBHBIE KJIacCChI b7c
HEOPTaHUYECKUX
COEIMHEHUIN»
48 I'eneTnueckas cBsI3b but6mmoreka [IOK Pazputne
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MEXK]ly KJIaccaMmu
HEOPraHUYECKUX
COEeIUHEHUI

https://m.edsoo.ru/00ad9
a0

3PUTEIBHON
MaMsITH U
BHUMAaHHUS

O0001EeHuEe "

bu6nuoreka [IOK

Koppekuus u

49 . https://m.edsoo.ru/00ad9  pa3BuTHE HAMATH
CHCTEeMaTH3alMsl 3HaHUH
cb2
KoHntponbnas padora Ne3 Koppeknus u
" bu6nuoreka [IOK
1o Teme "OCHOBHBIE pa3BUTHE TAMSITH
50 https://m.edsoo.ru/00ad9
KJIACChl HEOPTaHUYECKUX ola
coequuenuin" T
IlepBbie MONBITKH Koppexkuus u
KJ'IaCCI/I(bI/IKaI_II/II/I bubnnoreka IIOK pa3Butue
51 XUMHUYECKUX DIIEMEHTOB. https://m.edsoo.ru/00ad9 SMOLIMOHAIBHO-
[MonsiTre 0 rpynmax ffa BOJIEBOI Chephl
CXOJHBIX 3JIEMECHTOB
[lepuonuueckuii 3aK0H U Koppekuus u
bubnnoreka IIOK
[lepuoauueckas cucrema pa3BUTHE
52 https://m.edsoo.ru/00ada .
XHUMHYECKHX DJIEMCHTOB 59¢ MBICIIUTEILHOM
J. . MenneneeBa T JIeSITeTbHOCTH
bu6mmoreka [JOK Koppexknus u
[lepuonsl, rpynmnsl,
53 I https://m.edsoo.ru/00ada = pa3BUTHE TAMATH
APy 52c Y BHUMaHUS
PazButne
CtpoeHue aTOMOB. bubmuoreka [JOK .
3pUTETHEHOMN
54 CocraB aTOMHBIX f]1€p. https://m.edsoo.ru/00ada
MMaMsATH U
H3oTonsl 342
BHUMAaHUS
CtpoeHue AIEeKTPOHHBIX Koppekuus u
000JI04EK aTOMOB bubnnoreka LIOK pa3BuTHe
55 3JIEMEHTOB https://m.edsoo.ru/00ada = >MOIMOHAIBHO-
[Iepuonnueckoii cucTeMsl 6bc BOJIEBOM Cephl
JI. 1. MenneneeBa
XapakTepucruka Koppeknus n
XUMHYECKOT'O DJIEMEHTA Bubnuoteka ]_[OK Ppa3BUTHEC NaMSITH
56 T10 €ro IIOJIOKCHHUIO B https://m.edsoo.ru/00ada 1 BHUMaHHS
IMepuoaruecKkoii cucreme 824
JI. 1. MenneneeBa
3Ha4eHHe Koppeknus n
[Tepuoanueckoro 3akoHa pa3BHUTHE
JUTSL pa3BUTHUS HAYKU U buGnnorexa [JOK MOHOJIOTHYECKOM
o7 https://m.edsoo.ru/00ada
npaktuku. J. W. peun

MeHeneeB — y4EHBIN,
NeAaror ¥ rpakJaHuH

96e
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Pa3Butne
DNEeKTPOOTPULIATEILHOCTD bubmoreka IIOK .
3pUTENBHOMN
58 aTOMOB XMUMHUYECKUX 1 https://m.edsoo.ru/00ada
[HaMsTHA U
3JIEMEHTOB ab8
BHUMAaHUS
Koppeknus n
HMonnas xumudueckasa Bubmiorexa IIOK a:iime
59 1 https://m.edsoo.ru/00ada p .
CBS3b 34 MBICJIUTEILHON
T NESITeIbHOCTH
Koppeknus n
KoBanenTnas nonspuas Bubmiorexa IIOK a:iime
60 P 1 https://m.edsoo.ru/00ada p
XUMHUYECKAs CBA3b ab8 SMOLIMOHAILHO-
T BOJICBOH Cepbl
PazButne
KoBanenrnas HemonapHas Bubmiorexa LIOK 3PUTEILHOU
61 p 1 https://m.edsoo.ru/00ada p
XUMHUYECKAs CBA3b ab9 [MaMATHA U
- BHUMAaHUS
Koppeknus u
bubnnoreka IIOK PP
pa3BUTHE
62 CreneHpb OKUCIEHUS 1 https://m.edsoo.ru/00ada .
MOHOJIOTHYECKOH
€28
peun
Koppeknust n
OKHUCIUTENBHO- bubmuorexa [JOK PP
pa3BUTHE
63 BOCCTAaHOBHUTEIILHEIE 1 https://m.edsoo.ru/00adb 5
MBICIUTEILHON
peakuuu 076
EeATEILHOCTH
bu6mmoreka [JOK Koppexnus n
OKHUCINUTENN U
64 1 https://m.edsoo.ru/00adb =~ pa3BuTHE TaMATH
BOCCTaHOBHUTEIIH
076 Y BHUMAaHUS
Kontpoabnas padora Ned Koppekmus n
1o Tefae «Ct (feHHe Bubmorexa [IOK asr;rl)/lme aMsITH
65 p 1 https://m.edsoo.ru/00adb p
aroma. XUMHAYECKast
486
CBA3bY»
bu6mmoreka [JOK Koppekuus u
O0600111EHE U
66 B . 1 https://m.edsoo.ru/00adb ~ pa3BuTHE HAMATH
cUCTEMATH3aLUs 3HAHUN
33c
bu6muoreka [JOK Koppekuus u
O0600111EHE U
67 B . 1 https://m.edsoo.ru/00ad9  pasBuTHE HAMATH
cUCTEMATH3aIUs 3HAHUH b2
OGoGwenHe i bubmuoteka [JOK Koppeknus u
68 . 1 https://m.edsoo.ru/ff0d6 pasBuTHE maMsATH
cucTeMaTu3aus 3HaHUi 106
OBHIEE KOJIMYECTBO 68

YACOB 110 ITPOTPAMME
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9 KIIACC

Kour- DJIeKTPOHHBIE Koppekunonnas
Ne BO Jara uuppoBLIe pabora
Tema ypoka
n/n JacoB | u3y4yeHHUd o0pa3oBaTe/bHbIE
Bcero pecypcbl
[Tepuognueckuit Koppeknus u
3aKOH. pa3BuTHE
[Tepuoanueckas 1 bubnnoreka IIOK MBICIIUTEIbHON
CHUCTEMa XUMHUYECKUX https://m.edsoo.ru/00adb59e = nedrensHOCTH
sneMenToB [. W.
MenneneeBa
3aKOHOMEPHOCTH B Koppekuus u
M3MEHEHUU CBOMCTB pa3BUTHE NAMSTU
XUMUYECKHX 1 brbmmorexa LTOK Y BHUMAaHHUS
https://m.edsoo.ru/00adb6b6
3JIEMEHTOB MEPBBIX
TpEX MEPUOJOB
Knaccudukanms u PazButne
HOMEHKJIaTypa 1 bubnmnorexka HOK HarJIAIHO-
HEOPraHUYECKUX https://m.edsoo.ru/00adb7e2 =~ oGpa3HOTO
BELIECTB MBILLUICHUS
Buasl xumnueckon Koppeknus n
CBSI3U U TUIIBI 1 bubmmoreka [JOK pa3BuUTHE
KPUCTAJUTMYECKUX https://m.edsoo.ru/00adbac6 = MbICIHTETLHON
peETOK JIEATEIIbHOCTH
KonTtponbHnas padora Koppekuus u
Nel mo Teme pa3sBUTHE IAMATH
«IToBTOpEHUE 1 1
yri1yONeHre 3HaHu|
OCHOBHBIX Pa3/IeJIOB
Kypca 8 kiiacca»
Knaccudukammst PazButue
XUMHYECKHUX HarJsAHO-
peakiuii o 1 bubnmorexa LHOK o0pa3Horo
https://m.edsoo.ru/00adbch0
pa3IMYHbIM MBILLUIEHUS
pU3HaKaM
[TonsiTue o ckopocTn PazButue
XUMUYECKOU 1 bubnrorexa LOK 3pUTEIILHON
https://m.edsoo.ru/00adbe9a
peakuuu. Ilonsarue o naMsATH U
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TOMOTEHHBIX U BHUMaHUS
reTepOreHHBIX
peakIusax
[Tonsarue o Koppeknus u
XUMUYECKOM pa3zBuTue
PaBHOBECHH. MBICJIUTEIIHON
DaKTOpPHI, BIUSIOIINE JeATETbHOCTH
3 Ha CKOPOCTh bubnmoreka [JOK
XUMHUYECKON https://m.edsoo.ru/00adc28c
peakuuu u
MIOJIOKEHUE
XUMHUYECKOTO
paBHOBeECHS
OKHUCIHUTEIHLHO- Koppeknus u
9 BOCCTAHOBUTEJIbHbIE brbmmorexa LTOK pa3r$1me aMATH
https://m.edsoo.ru/00adcade
peakuuu Y BHUMAaHHUS
Teopus PazButue
3JIEKTPOJIUTUYECKON HaIJIS,IHO-
10 JIUCCOLIMALINY. bubmorexa LOK o0OpasHoro
https://m.edsoo.ru/00adcd68
CunpHbIe U criabbie MBIILIECHUS
3JIEKTPOJIUTHI
Koppexkuus u
11 HNouHbIe ypaBHEHUS bubmuorexa [JOK pa3BUTHE
peaxkuun https://m.eds00.ru/00add448 = MBICTUTETHHOM
JeATETbHOCTH
XuMUYECKue PazButne
CBOMCTBA KUCIJIOT U 3pUTEIBHON
12 OCHOBAaHUH B claeTe bubnmnorexka HOK NaMATH U
npeACcTaBICHUN 00 https://m.eds00.ru/00add5d8 = BHUMaHUS
ANEKTPOIUTUYECKON
JUCCOIAIUN
XHUMHYECKUE Koppeknus n
CBOICTBA COJIEN B pa3BUTHE NIAMSATH
13 CBETE bu6muoreka [JOK Y BHUMAaHMUs
MpeJICTaBICHHU 00 https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON
JIUCCOITUAITAN
PazButue
14 [TonsiTue o bubnuotexa [JOK HarJIsIHO-
TUAPOIIN3E COJIEH https://m.edsoo.ru/00add9d4  oGpa3HoTO
MBIILICHUS
15 0O000menue n but6mmoreka [IOK Koppexknuust u
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cucTeMaTu3anus https://m.edso0.ru/00addd12  pasBuTHe aMATH
3HaHUHU
[IpakTnueckas Koppeknus u
pabora Ne 1. pa3BUTHE MEJKOU
16 «Pemenue bubmmorexa [JOK MOTOPHUKH
https://m.edsoo.ru/00addbfa .
AKCIIEPUMEHTAIBHBIX KHCTEN pyK
3a1au»
KontponsHas pabora Koppexnus u
Ne2 o reme pa3BUTHE IAMATH
«INEKTPOIUTUYECKAS
17 e — bubnmnorexka HOK
https://m.edsoo.ru/00addec0
XuMH4yecKue
peaxkuu B
pacTBopax»
Ob6mas PazButue
XapaKTEPUCTHUKA 3PUTEIBHON
18 rajoreHoB. bubnmnorexka HOK aMATH U
XUMHUECKUE https://m.edsoo.ru/00addfe2 =~ BHHMaHUS
CBOMCTBA Ha
puMepe Xjaopa
XII0pOBOJOPOA. Koppeknus n
ConsHast kuciora, pa3BUTHE
19 XUMUYECKHE bubnmnorexka HOK MBICJIUTEIILHON
CBOMCTBA, https://m.edsoo.ru/00adel04 = nesTEIbHOCTH
MIOJIyYEHHUE,
pUMEHEHNE
[TpakTuyeckas Koppekuus u
pabota Ne 2 o Teme pa3BUTHE MEJIKON
20 «lonyuenue bubnmoreka [JOK MOTOPHUKH
COJIIHOM KHUCIIOTHI, https://m.edsoo.ru/00ade348 = kucteit pyk
U3ydeHue ec
CBOMCTB»
Boruncnenus no Koppekuus u
YpaBHEHUSIM pa3BHUTHE TAMSITH
21 XUMUYCCKHX bu6nuoreka [IOK
pEaKIHii, €CIIN OJIUH https://m.edsoo.ru/00ade488
U3 peareHTOB JIaH B
n30BITKE
Obmas PazButne
Bbubnuoreka LIOK
22 XapaKTepUCTHKA HarJsaHo-

35eMeHTOB VIA-

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

o0OpasHoro
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TPYILIBI

MBINIJICHUA

AJnnoTponHbie
Mo (PUKAIIIH CEPBI.
Haxoxnenue cepel u

bu6nmoreka [IOK

Koppekuus u
pa3BUTHE AMSITH
Y BHUMAaHHUS

23 €C COCAMTCHIH B https://m.edsoo.ru/00ade64a
pUPOJIE.
XuMHYECKue
CBOICTBA CEpbI
CepoBoaopon, Koppekuus u
CTpOEHHE, pasBuTHE
24 dusnveckue u bubmmorexa LHOK MBICIIUTENbHOMN
https://m.eds00.ru/00ade802
XUMHUYCCKHEC NesATeTbHOCTH
CBOICTBA
OKcuabl cepsbl. PazButue
CepHnas Kucniora, 3pUTENbHON
o5 dusndeckue u bubnmnorexka HOK NaMsTH 1
XUMHUYECKHUE https://m.edsoo.ru/00adea28  BHHMaHHUS
CBOMCTBA,
PUMEHEHUE
XHUMHYECKUE Koppeknus n
peaKInu, JIeXxKaniiue B pa3BHUTHE TTAMSTH
OCHOBE
MPOMBIIIIIEHHOTO
26 croco6a Moxy4eHus bubmuorexa [JOK
CEpPHOM KUCJIOTBHI. https://m.edsoo.ru/00adec8a
XUMHUYECKOE
3arpsi3HEHUE
OKpYKarOIlEe Cpebl
COCTMHEHUSIMU CEPBI
Brruncnenue Koppekmus u
97 MaccOBOH J0JIH bubmuoreka [JOK pa3BUTHE NAMATH
BBIX0/1a IIPOJYKTA https://m.edsoo.ru/00adec8a
peakiuu
Ob6mas PazButne
XapaKTepUCTHKA 3pUTENBHOMN
anemMeHToB VA- naMsTH U
rpymmel. A30T, BHUMAaHUS
28 pI;ZEpOCTpaHeHHe B bubmorexa [JOK

pUpoJe,
buzndeckue u
XUMHNYCCKHUEC
CBOMCTBA

https://m.edsoo.ru/00adeeab
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AmMMuak, ero

Koppexkuust u

dusnueckue u pa3BuTHE
29 XUMUYECKHE bubmmorexa [TOK MBICJIUTEIIbHON
. https://m.edsoo.ru/00adf004
CBOIICTBa, MOJIy4EeHUE JeSTeIbHOCTH
U IIpUMEHEHHUE
[IpakTnueckas Koppeknus u
pabora Ne 3 o Teme pa3BUTHE MEJKOU
30 «I[lonmydenne bubmmorexa [JOK MOTOPHUKH
https://m.edsoo.ru/00adf180 .
aMMuaKa, u3yueHue KHUCTEH pyK
€ro CBOMCTB)»
A3oTHas KucjoTa, eé Koppekuus u
dusnueckue u bubnuorexa [HOK pa3BUTHE TAMATH
31
XUMUYECKHE https://m.edso0.ru/00adf306 =~ u BHUMaHHUS
CBOMCTBA
Hcnons3oBanue Koppeknus n
HUTpPATOB U COJIEH pa3sBUTHUE IAMATH
aMMOHHSI B KQ4eCTBE
MUHEPATBHBIX
32 ynoBpeHsil, bubnnoreka IIOK
https://m.eds00.ru/00adf518
XUMHYECKOE
3arpsi3HeHue
OKPYKarOIIE Cpebl
COCIMHEHUSIMHU a30Ta
®ocdop. Oxenp PazButue
docdopa (V) u 3pUTENBHON
33 docdopHas kucnora, bubmmorexa [JOK MaMsATH U
busnueckue u https://m.edsoo.ru/00adf68a = BHUMaHUS
XUMHUYECKHEC
CBOMCTBA, IIOJIy4CHUE
Hcnonb3oBanue Koppekmus u
docdaroB B kauecTBe pa3BuTue
MUHEPATHEHBIX SMOIMOHAIBHO-
34 yIoOpeHui. bubmmorexa LIOK BOJICBOM CepsI
https://m.edsoo.ru/00adfc20
3arpsi3HeHUE
MIPUPOTHON Cpebl
dbocharamu
VYrnepon, Koppeknus n
pacnpocTpaHeHue B pa3BHUTHE TTAMSATH
35 npupoae, bubnuotexa [JOK Y BHUMAaHMS

buzndeckue u
XUMHNYCCKHUEC
CBOMCTBA

https://m.edsoo.ru/00adfd9c
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Okcuabl yriaepona,

Koppexkuust u

ux (puznvYecKue u pa3BuTHE
XUMUYECKHE MBICJIUTEIIbHON
CBOIiCTBA. JeSTeIbHOCTH
36 DKOJIOTHYeCKue bubmmorera LIOK
https://m.edsoo.ru/00adfebe
poOJIEMBI,
CBSI3aHHBIE C
OKCHJIOM YIJIepoJa
(V)
PazBurtue
37 YronbHast KUCIIOTA U bubnmnoreka [HOK HaTJIsAgHO-
eé conu https://m.edsoo.ru/00ae006¢c ~ oGpa3HOTO
MBIIILICHUS
[TpakTrueckas Koppekuus u
pabota Ne 4 o Teme pa3BUTHE MEIKOU
"Ilonyuyenue MOTOPHUKH
38 YIJIEKUCIIOTO Ta3a. bubmmorexa [IOK KHCTEH pyK
https://m.edsoo.ru/00ae027e
KauecTBeHHnas
peakius Ha
KapOoHaT-uoH"
[lepBoHavasibHbBIE Koppekuus u
MOHSATHUSA 00 pa3BUTHE TAMATH
39 OpraHNYECKUX bubmuoreka [JOK Y BHUMaHUS
BEIIECTBAX KaK O https://m.edsoo.ru/00ae054e
COCTMHEHUSX
yriaepoaa
PazButne
40 Kpemnwuii u ero bubnmnoreka [JOK 3pUTETHEHOMN
COeTUHEHUS https://m.edsoo.ru/00ae080a = mamaTH 1
BHUMaHUS
[IpakTuueckas Koppexkuus u
pabora Ne 5. pa3BUTHE MEJKOM
Pemenne MOTOPHKH
41 AKCIEPUMEHTATbHbBIX bubnuotexa [JOK KHCTEN PyK
3a/1a4 10 TeMe https://m.edso0.ru/00ae0bf2
«Baxnenmue
HEMETAIIJIBI U X
COETMHEHUS»
KoHnTtponbhas padota Koppexkuust u
42 Ne3 o teme bubaunoreka LIOK pa3BUTHE NAMATH

«Baxueniue
HEMETAJUIBI U UX

https://m.edsoo0.ru/00ae0el8
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COCOAUHECHU A

OO6mas Koppekuust u
XapaKTEPUCTHKA pa3BUTHE TTAMATH
XUMHYECKHUX
3JIEMEHTOB —
METaJIJIOB.
43 Meramnudeckas bu6nuoreka [IOK
CBSI3b U https://m.edsoo.ru/00ae103e
MeTaJlInyecKast
KpUCTAJUTMYECKast
peméTKa.
duznueckue
CBOMCTBA METAJIIOB
XuMuueckue Koppexkuust u
CBOMCTBA METAJLJIOB. pa3BUTHE TIAMSATH
44 DIIEKTPOXUMUYECKUI bubmmorexa [JOK Y BHUMaHHS
B https://m.edsoo.ru/00ae1156
PAI HAPSHKCHUI
METaJIJIOB
O0611re crocoOobl PasBurne
MOJTyYeHUs 3pUTEIBLHOMN
MeTaiioB. CrijiaBbl. MaMsITH U
Berancnenus mo BHUMAaHHUS
45 ypaBHEHIM bubmuorexa [JOK
https://m.edso0.ru/00ae1156
XUMHYECKHUX
pEaKLHnii, €CII OJIUH
U3 pEeareHTOB
COJIEPKUT IPUMECH
Koppexkuus u
46 ITonsiTue 0 xoppo3uu bubmuorexa [JOK pa3BHUTHE
METaJI0B https://m.eds00.ru/00ael278 = MBICIHTEIBHOMN
JeATeIIbHOCTH
Koppeknus u
47 [I{erouHbIE METAIITBI bubmmorexa LIOK pasl;l:nnue MaMATH
https://m.edsoo.ru/00ae14b2
¥ BHUMAaHUS
Oxcupael n Koppetcus i
48 FHAPOKCH b HATpHUS bubmuorexa [JOK pa3BUTHUE AMATH
https://m.edsoo.ru/00ae14b2
1 KaJus
PazButne
[[{erouHO3EMENBHBIE .
49 METAJIbI — KaJIbIIUH bubnnorexa [JOK SPHTCIILHON
https://m.edso0.ru/00ael5e8  mamMsaTU K

1 Mar"um

BHUMAaHUA
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Koppekuus u

50 Baxneiinmue bubmmoreka [IOK pa3BuTHE
COCTUHEHUS KaIbIIUI https://m.edsoo.ru/00ael5e8 SMOIIMOHAILHO-
BOJICBOM Cepbl
Koppeknus n
O06o0061IEeHNE U ppekl
pa3BUTHE AMATH
51 cUCTEMAaTHU3aIHAA
3HaHUHI
N Koppekuus u
KécTkocTh BOALI U
" bubmuorexa [JOK pa3BuTue
52 CIIOCOOEI €€ .
https://m.eds00.ru/00ae1886 | MBICIUTEIBLHONU
yCTpaHEeHHs
NEeATEIBHOCTH
[IpakTnueckas Koppeknus u
pabora Ne 6 1o Teme pa3BUTHE MEJIKOU
53 "YEcTKOCThL BOIBI U bubmorexa LOK MOTOPHKH
. https://m.edsoo.ru/00aelae8 pv
METOBI €6 KHCTEH pyK
ycTpaHneHus"
Koppexkuus u
54 AJTIOMAHAN Bubmaorexa ITOK aSI;I:/ITI/Ie naMAaTu
https://m.edsoo.ru/00aelc64 p
A BHUMAaHHUS
AwmdoTtepHbIe Koppeknust n
55 CBOECTBE OKCHIa U bubnnorexa LIOK aslfl)/lme HaMATH
A https://m.edsoo.ru/00aelc64 p
TUAPOKCHIA
Pa3Burtnue
Bubnuoreka I1IOK 3pPUTENLHON
56 Keneso R P
https://m.edsoo.ru/00aeld86  mamsaTy u
BHUMAaHUS
Oxcuppl, Koppekuus u
57 TUAPOKCHUIBI U COJIU bu6muoreka [JOK pa3BuTue
xenesa (1) u xxenesa https://m.edsoo.ru/00ae35e6 = >MOIMOHAIBHO-
(nn BOJICBOM Cepsl
O6o061eHne u Koppexmus u
58 cUCTEMAaTHU3aIHg pa3BHUTHE TAMSTH
3HAHUH
IIpakTnueckas Koppeknus n
pabora Ne 7. pa3BUTHE MEJKOM
Pemenune MOTOPHUKH
59 AKCIEPUMEHTAIBHBIX bu6muoreka [JOK KUCTEN PYK

3a1a4 10 TeMe
«Baxneiimnue
METaJUTBl U X
COCTUHCHMUS

https://m.edso0.ru/00ae3de8
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Brruucienus no Koppexkuust u
YpaBHEHUSAM pa3BUTHE AMATH
XHUMUYCCKHX
peakui, ecii OauH
W3 pearcHTOB JIaH B
60 M30BITKE WJIN 1 bubmorexa [JOK
https://m.edsoo.ru/00ae1750
COJICPXKUT TIPUMECH.
Brrunciaenus
MaccoOBOM J0JIU
BBIXO/Ia ITPOJIYKTa
peakiuu
O06o0061IEeHNE U Koppeknuust u
61 cucTeMaTu3anus 1 pa3BUTHE TAMATH
3HAHUI Y BHUMAaHHUS
KoHTtposbHas padota Koppekuus u
Ne4 o Teme pa3BUTHE TAMSITH
62 «Baxneiimue 1
METaJIIbI U UX
COCTUHCHHS
BemtectBa n PazButue
63 MaTepuabl B 1 bubnmnoreka [JOK 3pUTENBHON
TTIOBCETHEBHOM https://m.edsoo.ru/00ae3f50 MaMsATH U
JKU3HU YeJI0oBeKa BHUMAaHUS
XUMHUYECKOE Koppetcust 1
64 sarps3HeHe 1 bubmuoreka [JOK pa3BUTHE
. https://m.edso0.ru/00ae4270 = 3MOLMOHAIBHO-
OKPY’KaloIlleH cpebl .
BOJIEBOM Cepbl
Ponb xumuu B Koppekuus u
65 peleHnun 1 bubnuotexa [JOK pa3BUTHE TAMATH
3KOJIOTHYECKHUX https://m.edsoo.ru/00ae4270  u BHUMaHUA
npobiem
O06o06meHNe 1 Koppeknus u
66 CI/ICTCII\I/IIaTI/BaI_[I/IS{ 1 bubmmorexa TIOK pasljsiTHIi: HaMATH
. https://m.edsoo.ru/00ae0dOa
3HAHUH
O06o06meHNe 1 Koppeknus u
67 CI/ICTeMI:TI/ISaIII/ISI 1 bubnnorexa LOK pasiiTHHe aMsTU
. https://m.edsoo.ru/00adb33c
3HAHUH
O06o06meHue Koppeknus u
68 CI/ICTeMI:TmauHH 1 bubnnorexa [JOK paSI;II)/ITI/IHe HaMATH
. https://m.edsoo.ru/00ad9ch2
3HAHUH
OBHIEE KOJIMYECTBO 68

YACOB 110 ITPOTPAMME
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YYEBHO-METOJAUYECKOE OBECIIEUEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI YYEHUKA

» Xumus, 8 kiacce/ ['abpuensu O.C., Octpoymon WU.I'., Cnaakos C.A., AKIIMOHEpHOE
obmectBo «M3narenscTBO «IIpocBemieHne»
» Xumus, 9 kmacce/ ['abpuensa O.C., Octpoymos U.I"., Cnaakos C.A.,
AxknuonepHoe obiectBo «M3aaTensctBo «lIpocBemieHne»

Tabmuner: [lepuonuueckas cucrema xumudeckux aemeHToB JI. M. Menpaeneena,

Ta6HI/I]_Ia PaCTBOPUMOCTH, I)JICKTpOXI/IMI/ILIeCKI/Iﬁ pAd HAIIPSPKCHUSA MCTAJIJIOB

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. O.C. I'aGpuensn, I1.B. Pemeros, N.I'. OctpoymoBa «3aiauu 1o XuMuu 1
crocoObI Ux pemeHus» - M.: «Jlpoda»

2. H.C. ITaBnoBa, «JIlugakTuaeckrue KapTOUKH — 3aJaHus 110 XUMUH 9 Kitacey - M.
«IK3aMEH»

3. M.A. Psa6oB, E.JO. Hesckas, «TecTbl o XuMuu 8 KJ1acc K y4eOHUKY

O.C. I'aGpuensina» - M.: «9k3aMeH»

4. KontposbHble U IpOBepOUHbIE pab0Thl xuMus K yueOuuky O.C. ['abpuensna
«Xumus 9. — M:. «JIpodar

5. I'abpuensu O. C., Octpoymos . I'. HactonbHas kaura yuurens. XuMus.9 Kii.:
Mertoanueckoe nmocodbue. — M.: JIpoda

6. Xumus. 9 xi.: KonTpoasHbie U TpoBepodHbIe padboThl K yueOHuky O. C.
INabpuensna «Xumus. 9 / O. C. I'abpuensn, I1. H. bepeskun, A. A. YmakoBa u ap.
— M.: lIpoda

7. I'abpuensa O. C., OctpoymoB U. I'. U3yuaem xumuro B 9 ki1.: Jlugaktuaeckue

Marepuassl. — M.: bk mroc



8. lNabpuensu O. C., Bocko6oitnukosa H. [1. Xumus B Tecrax, 3agavax,

ynpaxkHeHusax. 8 - 9 ki. — M.: [Ipoda

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

https://educont.ru/?utm source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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