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IHosicHuTEeIbHAA 3aIIUCKA
Pabouas mnporpamma yueOHOro mpenMera «Xumus» Ui oOywaromumxcs 11 kiacca
COCTaBJICHA B COOTBETCTBUU C TpeOOBaHUSMH OOHOBICHHOTO DenepaibHOr0 TOCYIapCTBEHHOTO
o0Opa3oBarenbHOro cTaHgapra ocHoBHOro obmiero oopaszosanus (PI'OC OOO) Ha ocHOBeE:
- OCHOBHOM 00111e00pa30BaTeIbHON IPOrpaMMbl OCHOBHOTO OOIIEr0 00pa3oBaHMs 10 XUMUHU

MBOY «3aiinieBopedeHckas 001eoopa3oBaTebHasi CPEIHSS ITKOJIAY;

- JOKaJbHOTO aKkTa mKojbsl «Ilomoxenne o padoueit nmporpamme B MBOY 3aiinieBopedeHckas
OCHI»

- aBTOpCKOi porpammbl «Xumus 11» aBropa O.C. 'abpuensina

- JIOKaJIbHOTO aKTa mKoJjbl «[lonoxenue o padoueii nporpamme B MBOY 3aiinieBopeueHckast
OCHI»

-yueOHuka «Xumus » 11 knacc apropa O.C. I'abpuensna, M.I'. Octpoymosa, C.A. Cnaakosa;
M.: IIpoceemenue, 2020

- B COOTBETCTBUU C y4eOHBIM IUIAHOM LIKOJIbI Ha H3ydyeHue xumuu B 11 kinacce otBogutcs 34
qaca, U3 pacuera 1 gaca B Hezeno.

N3yuenne xumuu B crapiieii mkoje Ha 6a30BOM ypOBHE HAIPABJICHO HA JOCTHKEHHE

CHEAYIOLIUX LEIICH:

® OCBOCHHE CHCTEMBI 3HAHUM 0 XUMUUECKOM COCTaBHﬂIOHleﬁ CCTCCTBCHHO'HaquOﬁ KapTHUHbI

MHpa, a TAKKE O CUCTEME BaXXHEHIIINX XUMHUYSCKUX HOHHTHﬁ, 3aKOHOB U TeOpI/Iﬁ;

® OBJIAACHNEC YMCHUAMUA NPUMCHATD IMOJTYYCHHBIC 3HAHUA IOJIA 00BSICHEHHS p33H006pa3HBIX
XUMHYECKHX SBJIICHUH U CBOMCTB BCIICCTB; OUCHKH POJIM XUMHUHU B pa3BUTUHN COBPEMCHHBIX TEXHOIOTHI

" ITOJIYUYCHHUH HOBBIX MaTCpHAJIOB;

® PA3BUTHUC MMO3HABATCIIbHBIX NHTCPCCOB U UHTCIUICKTYAJIbHBIX CIIOCOOHOCTEH B mnmponecce
CaMOCTOATCIIBHOT'O HpI/IO6peTeHI/I$I 3HAHUH U YMCHI/Iﬁ 110 XUMHHU C UCITIOJIb30BAHUCM PA3TTUNIHBIX

HCTOYHHUKOB I/IH(i)OpMaI_II/II/I, B TOM YHUCJIC KOMIIBIOTCPHBIX TeXHOHOFHﬁ;

® BOCIIUTaHUE YOEKICHHOCTH B TIO3HABAEMOCTH MHUPa, HEOOXOIMMOCTH BECTH 3/I0POBBIN 00pa3

KU3HH, XUMHUYCCKH I'PaMOTHOI'0O OTHOLICHUA K CPECIC O6I/ITaHI/I$I;

® [IPUMCHCHUC TTOJTYYCHHBIX 3HAaHUM U YMCHI/Iﬁ 110 XMMHH B IIOBCETHEBHOM JKH3HH, a TaAKXKE OJIA

pelICHUA MPAKTHUYCCKUX 3a/1a4 B CCIIbCKOM XO3SICTBE U HOPOMBIINIJIICHHOM ITPOU3BOJACTBC

OO0mas xapakrepucTuka yueOHOro npeamera

OCHOBHBIMH TIpOOJEMaMH XHMMHUHU SIBISIOTCS H3Y4YEHHE COCTaBa M CTPOCHMS BEILECTB,
3aBHCHMOCTH HX CBOWCTB OT CTPOCHUSA, KOHCTPYHUPOBAHHE BCHICCTB C 3aJaHHBIMHU CBOﬁCTBaMH,
UCCIIeIOBAaHNE 3aKOHOMEPHOCTEH XUMHUECKUX TNpPEBpallleHH W IMyTed YHpaBieHHs UMM B IEJsIX
MOJIy4YEHHUsl BEIECTB, MAaTepHalioB, SHEPruu. YueOHoe cojep)kaHue Oazupyercs MO MATH OJIOKaM:
MeTO)II)I IIO3HAaHUSI B XUMHH, TeOpeTI/I‘—IeCKI/Ie OCHOBBI XUMHH, HeOpFaHquCKaH XHUMU, OpFaHquCKaﬂ
xuMus; XuMus U xku3Hb. ConepkaHue 3TUX y4eOHbIX OJOKOB B pabodeil mporpamme CTpyKTypUpyeTcs
M0 TEMaM U JIETATM3UPYETCS U HAIIPABICHO Ha TOCTIKEHHUE [eJIel XUMUIECKOTO 00pa3oBaHMs.



Mean

H3yuenue xumuu ¢ cmapuwieil wKojae HA 0A3060M YypPOGHE HANPAGIEHO HA O00CHUdICEHUE
ceoyrouwux yeneii:

¢ 0CBOEHHME 3HAaHHMIiI O XHMHYCCKOHU COCTaBJ'IHIOH_[eﬁ eCTeCTBeHHO-Hay‘IHOﬁ KapTUHbI MHUDPA,
Ba)KHEHIITNX XUMHYCCKHUX IIOHATHAX, 3aKOHAX U TCOPUAX;

® OBJIAICHUEC YMCHUAMMHU IIPUMCHATH IIOJYUCHHBIC 3HaHUA JId 00BACHEHHUS pa3HOO6paSHI)IX
XHUMHYECKHX SBJICHUM U CBOHCTB BCIICCTB, OUCHKH POJIM XUMHUH B PaA3BUTHU COBPEMCHHBIX TEXHOJIOTHI
" IIOJIYUYCHHUH HOBBIX MaTCpHaJIOB,

¢ padBUTUEC TII03HABATCIBbHBIX HMHTCPCCOB U MHTCIIICKTYAJIbHBIX CIIOCOOHOCTEH B mponecce
CaMOCTOATCIIBHOI'O HpI/I06p€T€HI/I$I XMMHYECKHX 3HAHHH C HCIIOJb30BaHHUEM pa3iIndHbIX UCTOYHHUKOB
I/IH(bOpMaI_[I/II/I, B TOM YHCJIE KOMIIBIOTEPHBIX

® BOCIIMTAHHUE Y6€)KI[€HHOCTI/I B NO3UTHBHOMN pojin XMMHUHU B KU3HHU COBPEMCHHOI'O O6IJ.[CCTB3,
HCO6XOI[I/IMOCTI/I XUMHYCCKHU I'PAMOTHOT'O OTHOIICHHUA K CBOEMY 310POBBIO U oxpymaromeﬁ cpeac;

¢ IpUMeHEeHNe MOJYy4YeHHbIX 3HAHUI W yMeHHMil a1 6€30MacHOr0 MCIOJNb30BAHUS BEIIECTB U
MarcpuajioB B 6I)ITy, CEIbCKOM XO3SHCTBE M Ha IMPOU3BOJACTBC, PCHICHUA MNPAKTHYCCKUX 3adady B
MOBCEIHEBHON JKM3HH, TMPEAYNPEKIACHUS SIBICHUN, HAHOCAIIMX Bped 3I0pPOBBI0 4YElOBEKa U
OKpY>Karollen cpenie.

OO0meyuyeOHbIe YMEeHUsI, HABBIKH U CIIOCO0BI e TeJIbHOCTH

PaGouass mporpamma mpegycMaTpuBaeT (OPMUPOBAHUE Y ydalIUXcs OOIIEYy4eOHBIX YMEHHUH U
HAaBbIKOB, YHUBEPCAJIBHBIX CIIOCOOOB AESITEIbHOCTU U KIIIOYEBBIX KOMIETEHUUN. B 3TOM HampaBieHun
MPUOPUTETaMU 711 y4eOHOro mpeameTa «XHUMHUs» B CTapuieil mkoie Ha 0a30BOM YPOBHE SIBISIIOTCS:
YMEHHE CAMOCTOATEIbHO U MOTUBUPOBAHHO OPraHU30BBIBATH CBOIO [103HABATENBHYIO JESTEIBHOCTH (OT
MOCTAHOBKM LIEIH JI0 TMOJYYeHHs] M OIEHKU pe3yjbTaTa); HCIOJIb30BAHHUE AJIEMEHTOB MPUYHUHHO-
CIICZICTBEHHOTO M CTPYKTYPHO-()YHKIIMOHAIBHOTO aHAN3a; OMpPE/eNICHHE CYIIHOCTHBIX XapaKTePHCTUK
M3y4aeMoro o0beKTa; yMEHHE pa3BepHYTO 0OOCHOBBIBATH CYKJEHUS, 1aBaTh ONPEICICHUS, IPUBOIUTH
JI0Ka3aTeNIbCTBA; OLIEHUBAHUE U KOPPEKTUPOBKA CBOETO MOBEACHUS B OKPYKaIOIIEH Cpe/ie, BBIIOJIHEHNE
B MPAKTUYECKOU JIeATEIHHOCTH U B MOBCEAHEBHON KU3HU SKOJOTHUYECKUX TPeOOBaHMIl; UCTIOIb30BaHUE
MyJbTUMEAUMHBIX ~PECYpCOB U  KOMIIBIOTEPHBIX TEXHOJOTMH 1  00paboTKH, Iepenayu,
cUCTeMaTu3aluu UHPOpMaIK, co3AaHusa 0a3 JaHHBIX, MPE3CHTAIMU PE3yNbTAaTOB MMO3HABATEIHLHOW U
MPAaKTUYECKOU E€ATETbHOCTH.

IInanupyemsle pe3yJibTaThl 0CBOCHHMS Y4eOHOI0 peaMeTa, Kypca
OOyyeHne XMMHUM B CpelHEH IIKoie Ha 0a30BOM YpOBHE 10 JAaHHOMY KypCy CIIOCOOCTBYET
JOCTHXKEHHUIO 00YJaIOLIMMHUCS CIIEAYIOIINX JTUYHOCTHBIX Pe3yIbTaToB:
1) uyBcTBa ropAOCTH 3a POCCUHMCKYI0O XMMMUYECKYI0 HAyKy U OCO3HAaHUE POCCHUHCKOM Tpa’kIaHCKOU
UJCHTUYHOCTH — B LIEHHOCTHO-OPHEHTAIIMOHHOM cdepe;
2) oco3HaBaTh HEOOXOJMMOCTh CBOEW TO3HABATEIBHON JEATEIHPHOCTH M yMEHHUE YIPABISITH €Io,
TOTOBHOCTb U CIIOCOOHOCTh K CaMOOOpA30BaHMIO HA MPOTSKEHUM BCEl JKM3HM; MOHMMaHHE BaXKHOCTH
HENpephIBHOIO 0Opa3oBaHMs Kak (akTopy YyCHemHOM mpodeccnoHalibHOM U OOIIECTBEHHOMN
JesTeIbHOCTH; — B MIO3HABATEIbHON (KOTHUTUBHOW, MHTEIIEKTYalbHOI) cdepe
3) rOTOBHOCTH K OCO3HAHHOMY BBIOOpY JajbHeHIIeld o0pa30BaTeIbHONM TPACKTOPUU WM CQepbl
npodecCHOHATBLHOM 1eATEeNFHOCTH — B TPYIOBOH cdepe;
4) HempusATHE BPEIAHBIX NPUBBIUEK (KypeHHs, YIIOTPEOJICHHs ajKoTojii M HApKOTHKOB) Ha OCHOBE
3HaHUI O TOKCMYECKOM M HApKOTHYECKOM JEHCTBHM BEIIECTB — B cepe 3A0poBbecOEpexeHUs U
Oe3omacHOro o0pa3a KU3HH;

MertanpeAMeTHbBIMHM Pe3yJIbTATAMM OCBOEHHS BBITYCKHUKAMM CpeIHEH IIKOJbl Kypca XUMHUHU
SABIIIOTCSL:

1) ucronb3oBaHKE OCHOBHBIX METOJIOB MO3HAHMSI (OIpeleIeHe HCTOYHUKOB Y4eOHOM U HayuyHOU
uHpopMalMU, NOJIy4YeHUue HTOM uHpopMmauuu, €€ aHajau3, M YMO3aKJIIOUEHUS Ha €ro OCHOBE,
W3TOTOBJIEHHE U Mpe3eHTalusl HHPOPMAIIMOHHOTO MPOJIyKTa; MPOBEIEHNE IKCIIEPUMEHTA, B TOM YHCIIEe



U B IIpOIIecCe UCCIE0BATENIbCKOM AeITEeIbHOCTH, MOICTHPOBAHNE U3YUYaeMbIX 00BEKTOB, HAOIIOICHHUE
3a HHMH, UX HU3MepeHue, QUuKcanus pe3yabTaToB) M MX MPUMEHEHHE JUIs TMOHUMAHHUS Pa3IHMYHbIX
CTOPOH OKPYKaroIIEN NeHCTBUTEIbHOCTH;

2) BIaJicHHE OCHOBHBIMHM HHTEJUICKTYaJbHBIMH ONEpalusMU (aHAM3 U CHUHTE3, CPAaBHEHUE U
cucTeMarusanus, o0OOIIeHHMe M KOHKpETH3alus, KiIacCu(UKalus U TOUCK aHAaJOrOB, BBIABICHHE
MIPUYMHHO-CJIEICTBEHHBIX CBA3EH, ((OpMynHpoBKa rMUIOTE3, UX MPOBEpPKa U (GOPMYITUPOBKA BHIBOAOB);

3) mo3HaHue OOBEKTOB OKPYKAMOIIEr0 MHpa B IJIAaHE BOCXOXKICHHS OT a0CTPAKTHOTO K
KOHKPETHOMY (OT 00IIIero yepe3 4aCTHOE K €IMHHYHOMY);

4) ciocoOHOCTH BBIABUTATh UJCH U HAXOJHUTH CPEACTBA, HEOOXOIUMBIE JUIS UX JOCTHKECHUS;

5) ymenue GopMyIHpOBATH IETH U ONMPEEIIAThH 3a/1a4i B CBOCH MO3HABATEIHHOMN JIEATEIHLHOCTH,
OTIpEAETSATh CPEJCTBA JIJISl JOCTHKEHUS LeJIel U pelleH s 3a/1a4;

6) ompenensTh Pa3HOOOPA3HBIE UCTOYHUKHU MOTYICHHS] HEOOXOUMONW XUMUYIECKOW HH(POPMAITIH,
YCTaHOBJICHHME COOTBETCTBHUSI cojaepkaHus U (opmbl MpeacTaBieHUs HWHOOPMALMOHHOTO MPOAYKTa
ayJIUTOPHH;

7) yMeHHE MPOAYKTHUBHO OOIIATbCd M B3aUMOJACHCTBOBATH B  IPOLIECCE COBMECTHOMU
JESATENbHOCTH, YYUTHIBATh MO3MIMU JPYTUX YYaCTHUKOB MAEATENBHOCTH, 3(P(PEKTUBHO pa3penarb
KOH(JIUKTHI,

8) TOTOBHOCTP K KOMMYHMKAIMHU (MPEACTaBIATh pPE3ybTaTbl COOCTBEHHOM I03HaBATEIbHOU
JeSITeNIbHOCTH, CIBIIIATH U CIYIIATh ONMIMOHEHTOB, KOPPEKTUPOBATH COOCTBEHHYIO MO3HIIMIO);

9) ymMeHHe UCTIONB30BaTh CPEICTBA HH(POPMAITMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHH (1ajee
— HUKT) B peuieHUN KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPraHU3aI[MOHHBIX 337a4 C COOJIIOJICHUEM
TpeOOBaHUN HPrOHOMHKH, TEXHUKH OE30MAaCHOCTH, TUTHEHBI, PECypCcOCOEpEeKEeHHUs, NPABOBBIX H
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MaCHOCTH;

10)BnaneHue A3bIKOBBIMU CPEACTBAMM, B TOM YHUCIIE U A3BIKOM XUMHUHU — YMEHHUE SICHO, JIOTHYHO
Y TOYHO M3JIaraTh CBOIO TOYKY 3PEHHMSI, UCIIOJIb30BaTh aJ€KBATHBIEC SI3bIKOBBIE CPEICTBA, B TOM YUCIE U
CHUMBOJIbHBIE (XMMUYECKHE 3HAKH, GOpMyIlbl U ypaBHeHuUs). [IpenMeTHBIMH pe3yiabTaTaMu H3Y4EeHUS
XUMHH Ha 0a30BOM YpPOBHE Ha CTYIIEHH CPEIHEr0 OOIIero oOpa30BaHUS SIBISIOTCS CIEAYIONINE
pe3yJIbTaThI.

|. B nosnasamenvnoti cgepe:

1. 3HaHMe (IOHMMaHuE€) TEPMHHOB, OCHOBHBIX 3aKOHOB W BaXXHEMIIMX TeOopui Kypca
OpPraHUYECcKOM 1 001IIel XUMUU;

2. ymeHue HaOI0JaTh, ONMUCHIBATH, (DUKCHUPOBATH PE3yibTAaThl M JEIaTh BBIBOJAbI Ha OCHOBE
JEMOHCTPALIMOHHBIX U CaMOCTOSITENIbHO IIPOBEAEHHBIX IKCIEPUMEHTOB, MCIIONb3Ys IS ATOrO POIHON
(pycckuil UM MHOM) SI3bIK U SI3bIK XUMUU;

3. yMeHHe Kiaccu(UIUPOBATh XMMUYECKHE JIEMEHTHI, MPOCThIE BEIECTBA, HEOPraHUUECKUE U
OpraHUYECKUE COETUHEHUS, XUMUYECKHE MPOLIECCHI;

4. yMeHue XapaKTepu3oBaThb OOILIME CBONCTBA, MOJyYEHHE U NMPUMEHEHHE HM3YYEHHBIX KJIACChI
HEOPraHMYECKUX M OPraHMYECKHUX BEIIECTB U UX BAKHEHIINX MpeICTaBUTENEH;

5. omMChIBaTh KOHKPETHBIE XMMHWYECKUE DPEAKIUH, YCIOBUS HX NPOBEACHHUS W YIPABICHUSA
XUMHUYECKUMH MPOLIECCaMU;

6. yMeHHEe MPOBOJUTH CAMOCTOATENbHBIM XMUMHUYECKMH OKCIEPUMEHT M  HabIoJaTh
JIEMOHCTPALIMOHHBIA 3KCHEPUMEHT, (PUKCHUpPOBATh pE3yNbTaThl U JI€laTh BHIBOJBI U 3aKJIIOUYEHUS I10
pe3yJiipraTam;

7. IpOTHO3UPOBATh CBOMCTBA HEM3YUYEHHBIX BEIIECTB [0 aHAJIOTUU CO CBOMCTBAMH M3YUYEHHBIX Ha
OCHOBE 3HaHUS XMMUUYECKUX 3aKOHOMEPHOCTEN;

8. ompenensTh MCTOYHHUKH XUMHUYECKOM HHOpManuu, moiay4yaTb €€, NPOBOJUTH AaHAu3,
M3rOTaBIMBATh MH()OPMAITMOHHBIN NPOIYKT U MPEACTABIATH €T0;

9. yMeTh MOJIb30BaThCs 00s13aTENbHBIMU CIIPABOYHBIMU MaTepuanamu: [leproauueckoii cucremoit
xumudeckux snaementoB JI. M. MenneneeBa, Tabnuieil pacTBOPUMOCTH, JIEKTPOXUMUYECKHM PSJIOM
HaNpsDKEHUH METalJIOB, PSAAOM AJIEKTPOOTPULIATEIbHOCTH — ISl XapaKTePUCTUKU CTPOEHUS, COCTaBa U
CBOWCTB aTOMOB XUMHUYECKUX 371eMeHTOB [—IV nepnooB u 06pa3oBaHHBIX UMHU MPOCTHIX U CIOXKHBIX
BELIECTB;



10. ycTaHOBIIEHUE 3aBUCUMOCTH CBOWCTB M MPUMEHEHHS BOXKHEHIIUX OPraHMYECKUX COCIMHEHHUN
OT MX XHUMHYECKOTrO CTPOCHMs, B TOM 4YHCIE U OOYCJIOBJIEHHBIX XapaKTepOM 3TOr0 CTPOCHHUS
(penenbHBIM WM HEMPeAETbHBIM) U HATMUMEM (PYHKIIMOHAIBHBIX TPYIII;

11. MozenupoBaHue MOJIEKYJI HEOPraHMUECKUX U OPraHUYECKUX BELIECTB;

12. nmoHMMaHHME XMMHYECKOM KAapTUHBI MHpa KaKk HEOTHEMJIEMOM YacTH LEJIOCTHONM Hay4dyHOU
KapTUHBI MUDA.

Il. B yennocmmuo-opuenmayuonnoii cgpepe — hopMupoBaHre cOOCTBEHHON MO3HUINHU MIPU OIICHKE
HOCJEJCTBUM Ul OKpY’XKarolled cpenbl AesTeIbHOCTH 4YEJIOBEKa, CBS3aHHOM € NPOM3BOJCTBOM HU
nepepadoTKON XUMHUECKUX TPOIYKTOB;

I1l. B mpyoosou cgepe — mnpoBeneHHE XUMHUYECKOTO OSKCIIEPHUMEHTA; DPa3BUTHE HABBIKOB
yueOHOH, IPOEKTHO-UCCIEOBATEIBCKOM W TBOPYECKOM  JESATEIbHOCTH IPU  BBIIOJIHEHUHU
WH/IMBUYAJILHOTO MTPOEKTA 110 XUMHUH;

IV. B ciepe 300posoco obpasza scusnu — cOONIOACHUE TPABMII 0€30MacHOTO OOpamieHus: C
BEIIECTBAMH, MaTepHajaMM; OKa3aHWE IEePBOM IOMOIIM TPU OTPABJICHUSAX, OXKOTax U TpPaBMax,
IIOJyYEHHBIX B pe3yJibTaTe HApYIICHUs MPaBWJ TEXHUKU O€30IaCHOCTU IPU paboTe C BEIECTBAMH U
1a00paTOPHBIM 000PYIOBAaHHEM.

Conep:xanue kypca. 11 kiaacc. ba3oBblii ypoBeHb

Cmpoenue seujecme

OcHoBHblEe cBeleHUA O cTpoeHuun artoma. CTpoeHue aroma: cocTaB sapa (HYKJIOHBI) H
3JIeKTpoHHas o0osouka. [TonsTre 06 uzoronax. IIoHATHE O XUMHUECKOM 3JIEMEHTE, KaK COBOKYITHOCTH
aTOMOB C OJJMHAKOBBIM 3apsAJIOM SIpA.

Ilepuoguueckas cucrema xuMudyeckux 3iemMeHTOB Jl. M. MeHneneeBa B cBeTe CBETE Y4YECHHs O
ctpoeHun artoma. Dusmueckuit cmpica mnpuHaTod B Tabmuue J[. M. MenneneeBa CHMBOJIMKU:
IIOPAJIKOBOTO HOMEpa »3JIEMEHTa, HOMEpa Iiepuoja W HoMepa rpynmnbl. [loHATHE O Bal€HTHBIX
anekTpoHax. OTOOpa)keHHE CTPOEHHUS AIIEKTPOHHBIX 000JIOYEK AaTOMOB XMMMUYECKHUX 3JIEMEHTOB C
[IOMOILbIO  3JEKTPOHHBIX UM 3JIEKTPOHHO-Tpaguueckux ¢opmysn. OObiICHEHHE 3aKOHOMEpPHOCTEH
M3MEHEHUsI CBOMCTB 3JIEMEHTOB B IEPUOJAX U IPYIIAX MNEPHUOJUYECKON CHCTEMBI, KaK CIEICTBHE UX
ANEKTPOHHOTO CTPOEHUS. DIIEKTPOHHBIE CEMENCTBA XUMUUECKHX DJIEMEHTOB.

CpaBHenue [lepnoanueckoro 3akoHa U TEOPUU XUMHUUYECKOTO CTPOEHMSI Ha PriIocO(CcKoi OCHOBE:
MIPEATNOCBUIKA OTKPBITUA [lepuoandeckoro 3akoHa M TEOPUU XUMHUYECKOIO CTPOEHUsS OpPraHUYECKUX
COCIMHEHM; pOJIb JINYHOCTH B MCTOPUM XUMHUH; 3HAYEHHE IPAKTUKU B CTAHOBJICHUM M Pa3BUTUU
XUMUYECKUX TEOPUH.

HNonHasg xyuMuueckass CBsI3b M HOHHBIE KPHUCTAUIMYECKHME pemE€TKH. KaTHOHBI M aHMOHBI: HX
3apsi/ibl U Kiaccu(UKaIys 10 COCTaBy Ha MpocThie U cioxkHble. [IpencraButenu. [onarue 06 noHHOM
XUMHUecKol cBa3u. loHHasg kpucramnyeckas pemérka M (U3NYECKUE CBOICTBA BELIECTB,
00YCJIOBJIEHHBIE ’TUM CTPOCHUEM.

KoBanentHass xumuueckas cBsi3b. ATOMHBIE M MOJIEKYJISIPHbIE KPHUCTAUIMYECKUE PELIETKU.
[loHsATHE O KOBAJIEHTHOW CBS3HM. DJIEKTPOOTPULATEIBHOCTb, HENOJSAPHAs W TOJSAPHAs KOBAJCHTHBIE
cBs3u. KpaTHOCTh KOBasieHTHON CBA3M. MexaHU3Mbl 00pa30BaHUsl KOBAJEHTHBIX CBs3€i: OOMEHHBIN U
JOHOPHO- aKUENTOPHBbIA. II0JIApHOCTE MOJIEKYIIBI, KaK CIIEACTBUE IOJSAPHOCTU CBSI3U U I€OMETPHUU
MoJieKyJbl. Kprucramimueckue pemeéTky ¢ 3TUM THIIOM CBS3U: MOJIEKYJISIDHBIE M aTOMHBIE. DU3nyeckue
CBOMCTBA BEILIECTB, 00YCIOBICHHBIE TUIIOM KPUCTAIUTMYECKUX PELIETOK.

Merammueckas cBA3b. [IoHATHE O METANIMYECKOW CBSI3M M METANIMYECKUX KPUCTAJUIMYECKHX
pem€Tkax. GU3nyecKkrue CBOMCTBA METAJNIOB HA OCHOBE UX KPUCTAIUIMYECKOro crpoeHus. [Ipumenenue
METaJUIOB Ha OCHOBE UX CBOMCTB. UEpHBIE M LIBETHHIE CILIABBI.

Bonoponnas xumuyeckas cBsi3b. MEXKMOIEKYISIpHAs U BHYTPUMOJIEKYIISIpHAst BOJOPOAHBIE CBS3H.
3Ha4YeHNE MEKMOJIEKYISIPHBIX BOJOPOJHBIX CBSA3€M B MPUPOJE U )KU3HU YEIIOBEKA.

ITomumepsl. IlonyyeHue MOIUMEPOB pPEaKUUAMHU IOJMMEPHU3ALUUU U TOJUKOHIEHCALUU.
Baxneiimne npecTaBUTeNN MIIACTMACC U BOJIOKOH, UX MOJIy4eHHUE, CBOMCTBA U TpuMeHeHune. [lonarue
0 HEOPTaHUYECKUX ITOJIUMEPAX U UX MPEICTABUTEIIN.

Hucnepcubie cuctemsbl. [loHsiTue o nucnepcHoil ¢daze M IUCHEPCHOHHOW cpene. ArperarHoe
COCTOSIHME pa3Mmep 4YacTHll (a3bl, KaKk OCHOBA I KIACCU(PUKAIMHU AUCIEPCHBIX CUCTEM. DMYJIbCHH,



CYCIIEH3MH, a3PO30JIH — TPYIIIBI TPYOOAUCIIEPCHBIX CUCTEM, UX MPEICTABUTEIH. 3011 U T€IH — IPYIIIBI
TOHKOJMCIIEPCHBIX CUCTEM, HX MpeAcTaBuTenu. [IoHATHE O cCHHEpe3nce U KOaryJIsLuH.

Jemoncmpayuu. Ilepuonuueckoi cucteMbl xuMuueckux dieMmeHToB J[. U. Menpeneesa B
pasnuuHbIX (Gopmax. Mojenb MOHHOM KpPUCTAUIMYECKOH pPEeETKH Ha IpUMepe XJIOopuja HaTpus.
MuHepansl ¢ 3TUM THUIIOM KPUCTAUIMYECKOM PEIIETKOM: KaabUUT, raJuT. Moaenu MoOJIEKYIsIpHOU
KPUCTAJNINYECKON PEMIETKM Ha IMPUMEPE «CYXOro JbJa» WIM HOJAa U ATOMHOM KPUCTAJUIMYECKOH
pemETK Ha IpuMepe anmasa, rpadura wim kBapua. Mozgens MomnsipHoro o0Obéma rasa. Mozaenu
KPUCTANIMYECKUX DPEHIETOK HEKOTOPbIX MeTasioB. Komnekiuu o0pa3loB pa3iMyHbIX TUCIEPCHBIX
cucreM. CHHepe3uc 1 KoaryJssusl.

Jlabopamopnvie onvimel. KOHCTpyHpOBaHHE MOJIETH METAUIMYECKOH XHMHYECKOH CBSI3U.
[TomyyeHue KOJIIIOMAHOTO pacTBOPa KypUHOIO O€JIKa, UCCIIEJOBAHUE €0 CBOMCTB C MMOMOIIBIO Ja3epHOM
YKa3Kd U TpOBEIEHUE ero AeHaTypauuu. lloxydenue sMynbCHH pacTUTENBHOTO Macia U HaOIro/1eHue
3a e€ paccinoeHueM. IlomydyeHue CyclieH3MM «W3BECTKOBOIO MOJIOKa» M HaOmoJgeHue 3a eé
CeAMMEHTalUEH.

Xumuueckue peaxyuu

Knaccupukanuss XUMHUYECKUX peakuuil. AJIoTponu3amus M HW30MepHu3alus, Kak peakuuu 0e3
MU3MEHEHHUs COCTaBa BEUIECTB. AJUIOTPONUSA U €€ IPUUNHBI.

Knaccudpukanusa peakuuii 1mo paszjiuyHbIM OCHOBAaHUSM: IO YHCIY M COCTaBy pEareHTOB U
IPOAYKTOB, IO (ha3e, MO MCIOJIB30BAaHUIO KaTalu3aTopa MM (epMeHTa, MO TEeIIoBOMY 3(p(deKTy.
TepMoxuMHuUYecKre ypaBHEHUs PEaKIIUM.

CKOpOCTh XMMHUECKUX peakluid. PakTOphl, OT KOTOPBIX 3aBUCUT CKOPOCTh XUMUYECKUX PEAKIIUI:
IpUpPO/Ia pEearupyrolux BeUIeCTB, TeMIlepaTypa, IUIOIIAJb HX COINPUKOCHOBEHMSI pPEarupyroIIMX
BEUIECTB, MX KOHLEHTpauus, NpUCyTcTBHE Karanu3aropa. Ilonstue o karanuse. depMmMeHTHI, Kak
OMOJIOTHYECKHE KaTaau3aTopbl. MHTHOWTOpHI, KaKk «aHTOHMMBD) KaTajJu3aTOpPOB M HX 3HAUYCHHE.
XUMHUYECKOe paBHOBECHE U CIOCOObl ero cmerieHus. Kiaccudukanus XMMHUYECKUX peakLui 10
IpU3HaKy UX HampasieHus. [loHsTre 00 oOpaTUMBIX peakIUsIX U XMMUYECKOM paBHOBecuu. [IpuHuun
Jle-IllaTense M CmOCOOBI CMEIIEHUS XUMHUYECKOro paBHOBecus. OOIias XapaKTepUCTHUKA peakiuil
CUHTE30B aMMuaka M okcuaa cepbl(VI) m paccMoTpeHHe ycIOBHIl CMEIIEHHS UX DPaBHOBECHSI Ha
IIPOU3BOJICTBE.

I'unponuz. O6patumelii 1 HeoOpaTUMbIN TUAponU3bl. ['maponus coneil u ero tunsl. ['maponus
OpPraHUYECKUX COEJMHEHUH B JKMBBIX OpPraHM3MOB, Kak OCHOBa oOMeHa BemecTB. [lonsTume 00
SHEPreTUUEeCKOM OOMEHE B KJIETKE U POJIU TUAPOJIN3a B HEM.

OKHCIUTENBHO-BOCCTAHOBUTEbHBIE peakuMU. CTENEHb OKUCIEHHS W €€ OINpEAeieHUE 110
¢bopMysiaM OpraHM4ecKMX M HEOPraHWYECKUX BEIIECTB. DJIEMEHTHl M BEUIECTBA, KAK OKHUCIUTEIU U
BoccTaHoBUTeNU. lIoHATHE O mpomeccax OKUCIEHHs M BoccTaHOBIEHUs. COCTaBICHHME ypaBHEHUN
XUMHUECKHUX PEaKIMii Ha OCHOBE 3JIEKTPOHHOT0 OaaHca.

ONEeKTpOdIN3 pacIulaBOB M PacTBOPOB JJIEKTPOIMTOB. XapaKTEPUCTUKA DJIEKTPOIN3a, Kak
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHOTO  Tporiecca. (OCOOEHHOCTH  3JIEKTPOJIM3a, MPOTEKAIOIIEro B
pacTBopax 3JeKTpoauToB. [IpakTHyeckoe NpUMEHEHHUE AIIEKTPOIN3a: NOJIYyYEHHE TaJOreHOB, BOJOPOAa,
KHCIIOpO/ia, MIEIOYHBIX META/NIOB M IIeJoueld, a TaKXe aJIOMHHMS 3JIEKTPOJIM30M pacIlIaBOB M
pacTBOpPOB COEIMHEHHUH OJTUX d2JeMEHTOB. lloHATHE O TranpBaHOIUIACTUKE, TaJlbBAaHOCTEIHH,
paduHUPOBAHUY IIBETHBIX METAJUIOB.

Hemoncmpayuu. PacTBopeHre cepHON KHUCIOTHl U aMMUAYHOM CEMUTPBI M (UKCAIMS TETJIOBBIX
SIBJICHUM 11 ATUX MPOLECCOB. B3amMoaeicTBUs pacTBOPOB COJISTHOM, CEPHOM W YKCYCHOW KHCIIOT
OJIMHAKOBOI KOHIEHTpAallMM C OJUHAKOBBIMM KyCOYKaMH (TpaHyjiaMu) IIMHKa W B3aUMOJIEHCTBHE
OJIMHAKOBBIX KYCOYKOB Pa3HbIX METAJIOB (MarHus, I[MHKA, JKejle3a) C PaCTBOPOM COJITHOM KHCIIOTBHI,
KaK IpHUMEp 3aBHCHUMOCTH CKOPOCTH XHMHYECKUX PEaKLMi OT IPUpOJbl BellecTB. B3aumoneicrsue
pacTBOpoB THOCYJb(aTa HATpUs KOHLEHTPALMK U TEMIEPaTypbl C PAacCTBOPOM CEPHOM KHUCIOTHI.
MonenpoBaHue «KHIISIILEro cios». Mcnonap30BaHNE HEOPraHUYECKUX KaTalM3aToOpoB (COJEH kemesa,
MOIWJA Kajus) U TNPUPOAHBIX OOBEKTOB, COAEpKAIUX KaTaynazy (Chlpoe MsAco, KapTtodenb) st
pas3ioXeHus: MepoKcuaa Bojopoa. B3aumoneiicTBue MHKA C COJSHOM KUCIOTOM HUTpaToM cepedpa,
KaK MpHUMEphl OKHCIUTEIbHO-BOCCTAHOBUTENIBHON peakiuil u peakuuun oOMeHa. KoHcTpyupoBanue
MOJIeNIN IeKTposn3épa. BuaeopparMeHT ¢ MpOMBIIUIEHHON YCTAaHOBKHU JJIS TTOJTYYEHUS aTFOMUHMS.



Jlabopamopnvie onvimul. nmoctpanus npasuia beprosuie Ha mpakTHKe — MPOBEICHUE PEaKIHi
c oOpa3oBaHHEM oOcajKa, ra3a W Bojbl. ['eTeporeHHbI KaTaiau3 Ha MpUMEpPE pasiioKeHUs MEepoKcuia
BOJOPOJa B MPUCYTCTBUM JUOKcuAa Mapranua. CMenienue paBHoBecus B cucreMe Fe3+ + 3CNS— <
Fe(CNS)3. HcnbeiTaHue  WMHOMKATOpaMU  CPeIbl  PAacTBOPOB  COJIEH  pPa3IMYHBIX  THUIIOB.
OKUCIINTEIbHOBOCCTAHOBUTENbHAS pEakUsl W peaknus OOMEeHa Ha TMpHUMepe B3auMOJCHCTBUS
pactBopoB cynbdara meau(Il) ¢ xene3oM u pacTBOpOM IIETOYH.

Ilpaxmuueckas paboma. Penienne sKClIepUMEHTAIbHBIX 33/1a4 110 TEME «XUMUYECKasi peakLus».

Bewecmea u ux ceoiicmea

Memannvl. ®u3nveckrue CBONCTBA METAIIOB, Kak (DYHKIMS UX cTpoeHHs. JleJeHne MeTamioB Ha
IpyHnbl B TEXHUKE M XUMUU. XHMMHYECKHE CBOMCTBA METAUIOB M JIJIEKTPOXUMHUYECKHH Pl
HanpspkeHui. [lonsTHe o MeraiorepMuu (QIIOMUHOTEPMHUM, MarHuerepmMuu u jp.). Hemerasisl.
bnaroponuslie rassi.

Hemeramnsl kak oxuciaurenu. Hemeramnsl Kak BOCCTAHOBUTENHU. Psn 37€KTpOOTPULIATEIBHOCTH.
WuepTHbIe 1y 01aropoJHbIE ra3bl.

Kucnorsl Heopranmdeckue u opraHudeckue. KUciaoTbl ¢ TOUKM 3peHUs aTOMHOMOJIEKYJISIPHOTO
ydeHus. KHCIOTBI ¢ TOUKM 3pEHHsI TEOPHM DJIEKTPOIMTHUYECKON auccouuanuu. Kuciorel ¢ Touku
3peHus MPOTOHHOM Teopun. O0IUe XUMUIECKUEe CBOMCTBA KUCIOT. Kimaccudukarus Kucior.

OcHoBaHMsI HeopraHudeckue M opraHudeckue. OCHOBaHMS C TOYKM 3pEHHS aTOMHO-
MOJIEKYJISIpHOTO ydeHHsl. OCHOBaHHMS C TOYKHM 3pPEHHUS TEOPUHM BJIEKTPOJIUTUYECKON TUCCOLMAIUU.
OcHoBaHMsI ¢ TOYKU 3peHHs MPOTOHHOW Teopuu. Knaccupukanus ocHoBaHul. XUMHUYECKHE CBOMCTBa
OPraHMYECKUX M HEOPraHMYeCKMX OCHOBaHMH. AMQOTEpHbIE COECJUHEHUS HEOPraHW4YecKUue Hu
opranuueckue. Heoprannueckue am(poTepHble COCAMHEHUS: OKCUIBl U TMJIPOKCUIbI, — UX CBOWCTBA U
IIOJTyYEHHE.

AmdoTrepHble OpraHMYecKHe COEAMHEHHUS Ha MpuMmepe aMuHOKHCHOT. [lenTuapl M menTuaHas
CBA3b.

Conu. Knaccugukanus comneit. JKéctkocTh BoIbl U criocooOb! e€ ycrpanenus. Ilepexon kapOonata
B ruzipokapOoHar u o0parHo. OOuIre XMuMUYECKHE CBONCTBA COJIEH.

Hemoncmpayuu.  Komnekuus ~— meramioB.  Komrekuuss — HemertayuioB.  Bzammopnelicteue
KOHIICHTPUPOBAHHOM a30THOM KHUCIIOTHI C MeIpl0. Bemblika TepMuTHOM cMmecu. Bemblmka 4€pHOro
opoxa. BbITeCHEHME TraJloreHOB M3 MX pacTBOpPOB JAPYTMMH TrajloreHaMu. BsaumopeiicTBue mnapos
KOHLEHTPHUPOBAHHBIX PACTBOPOB COJITHOM KUCIIOTHI U aMMuaka («abpiM 0e3 orus»). [lonyuenune ammuaxa
U W3YYEHHE €ro CBOMCTB. Pa3nuuHble ciyyaun B3aMMOACWCTBHSI PAacTBOPOB COJIEH AIIOMHHHSA CO
ménoysto. [lonyuenune KECTKON BOABI U yCTPAHEHUE €€ KECTKOCTH.

Jlabopamopnvie onvimoi. IlonydeHue HEpacTBOPUMOIO THUIPOKCHIA M €ro B3auMoOJeiicTBHE C
kucnotoi. MccnenoBanne KOHLUEHTPUPOBAHHBIX PACTBOPOB COJSHOM M YKCYCHOW KHCJIOT KaleJlbHBIM
METOJIOM IpHU UX pazbaBieHuu Bojol. [lomydeHne am(poTepHOro ruIpOKCHIAa U U3YUYEHHE €r0 CBOMCTB.
[IpoBeneHNE KaYECTBEHHBIX PEAKIUI IO OIIPEAEICHNUIO COCTAaBa COIH.

Ilpakmuyeckaa paboma. PelieHne >SKcIepUMEHTATBHBIX 3a7ay Mo Teme «BemectBa u ux
CBOMCTBa».

XHMHUS M COBPEMEHHOe 00111eCTBO

[Ipon3BoacTBo ammmaka M MeTaHoJa. lIoHATHE O XMMHUYECKOW TEXHOJOTMHM. XHMHYECKUE
peakIMy B MPOU3BOJICTBE aMMHUaKa U MeTaHoia. O0mas KiaccupuKaMoHHas XapaKTepUCTUKa peaknit
CHUHTE3a B IPOU3BOJCTBE 3TUX MPOAYKTOB. HayuHble MpUHIMIBI, JEKalllMe B OCHOBE MPOU3BOJICTBA
amMMHaka 1 MetaHosia. CpaBHEHUE 3TUX NPOU3BOJICTB.

Xumuueckas epamomHocms Kak KOMIIOHEHT oOOmIed KyJnbTypbl 4YelloBeKa. MapKupoBKa
YIIaKOBOYHBIX MAaTepHajoB, JJIEKTPOHUKM U OBITOBOM TEXHUKH, HKOJOTHYHOIO TOBapa, MPOIYKTOB
MUTAaHUsA, STUKETOK MO YXOy 32 OJEHKIOM.

Lemoncmpayuu. Mopenp TPOMBIIUIEHHON YCTaHOBKM IIOJYyYEHHUS CEpHOM KHCIOThL. Mogens
KOJIOHHBI CHHTE€3a aMMHuaKka. BugeodparMeHTsI U Ci1aiiIbl O CTENIEHU IKOJIOTHYECKOM YUCTOTHI TOBapa.

Jlabopamopnvie onvimol. VI3ydeHHe MAapKUPOBOK pa3jIMYHBIX BHJOB MPOMBIIIICHHBIX |
IIPOJIOBOJILCTBEHHBIX TOBAPOB.

TemaTu4yeckoe nuIaHNpoBaHue y4eOHOr0 MaTepHuaJia



No HaszBanue riaBbl KomnuectBo | [IpakTuueckue KonTposnbHbie
TJIaBbI 4acoB paboThI paboThI
1. Crtpoenue atoma. CTpoeHHE BElIECTBA 11 1
2. XHUMHYECKUE PEAKITUN 10 1
3. BemecTBa u ux cBoiicTBa 10 1
4, XHUMHS ¥ COBPEMEHHOE 00111eCTBO 3 1
Utoro 34 3
TemaTHuyeckoe MJIAHNPOBAHUE
no xumuu B 11 kaacce 2023- 2024 y4. roa
KonnuecTBo yacos DNEeKTPOHH
No I bIe(b
Kont ITpakTnu ara N(QPPOBEIC
1/ Tema ypoka OHTpO  11pa ¢ op
- Bcero IbHBIE | CKHE U3YYCHUS oOpazoBare
paboTel  paboThI JIbHBIE
pecypchl
XUMHUYECKUH IIEMEHT. ATOM.
1 DneKTpoHHas KOH(pUTYpanus 0 07.09.2023
aTOMOB
Ilepuoauueckuii 3aK0H U
Ilepnonnueckas cucrema
XUMHYeCKHX 3nmeMeHToB /1. 1.
2 A 0 14.09.2023
MenneneeBa, nX CBS3b C
COBPEMEHHOM Teopuel CTpOeHHS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKHUX AJIIEMEHTOB U
WX COCJIMHCHUH TI0 TPYIIIaM 1
3 nepuojiaM. 3HaueHHe 0 21.09.2023
MIEPHOMICCKOTO 3aKOHA M CHCTEMBI
XUMHYECKUX deMeHTOB J[.1.
MeHneneeBa B pa3BUTHH HAYKH
CtpoeHue BelecTBa. XUMUYECKast
CBsI3b, €€ BUJIbI; MEXaHU3MBI
4 > €€ BUARL . 0 28.09.2023
00pa3oBaHus KOBAJICHTHOM CBSI3H.
Bonxoponnas cBs3b
BasieHTHOCTS.
5 DIEeKTPOOTpULIATENBbHOCTh. CTENEeHb 0 05.10.2023
okucneHus. Bemecrsa




MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUS

[ToHsATHE O MTUCTIEPCHBIX CHCTEMAX.
HUctnnueie u KOJIJIOUAHBIC
pactBopbl. MaccoBast 107151
BEILIECTBA B PACTBOPE

Knaccugukarus 1 HoMeHKIaTypa
HEOPraHUYECKUX COCTUHEHUI.
I'enernueckas cBsi3b
HEOPraHUYECKUX BEIIECTB,
Pa3IMYHBIX KJIACCOB

Knaccudukanus XuMHIeCKux
peakuuii B HEOPraHMYECKOU U
OpraHMYECKON XUMHUU. 3aKOH
COXpaHEHUS MaCChl BEUIECTB; 3aKOH
COXpaHEHHUs U IIPEBPAILCHUS
SHEPTUU MPU XUMUUYECKUX PEAKIIUIX

12.10.2023

19.10.2023

26.10.2023

10

Cxkopoctb peakiuu. OOpaTumbie
peakiuu. XuMUYECKOE pAaBHOBECUE

[TpakTuueckas paborta No 1.
«Bnusiaue paznu4HbIX (aKTOPOB HA
CKOPOCTh XUMUYECKOUN PEaKIIun

09.11.2023

16.11.2023

11

DNeKTpoIUTHYECKAs JUCCOLHALINS.
IlonsiTHE O BOIOPOJHOM IOKa3aTese
(pH) pactBopa. Peakiiuu HOHHOTO
oOMeHa. ['maponns opranndyeckux u
HEOPraHMYEeCKUX BEIIECTB

23.11.2023

12

OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE
peaxuuu. [TonsaTue 00 anexkrponuse
pacIuIaBOB ¥ pacTBOPOB COJIEH

30.11.2023

13

14

KonrtponsHas pabota no pazaeny
«Teopernyeckue OCHOBBI XUMHI

MerTamnsl, BX IOJIOKEHHE B
Ilepnonuueckoi cucreme
XUMHYECKUX 3yiemMeHToB 1. 1.
MenneneeBa 1 0COOEHHOCTH
cTpoenust atoMoB. O01IIe
dbuznyeckre CBOMCTBa METAIIOB

07.12.2023

14.12.2023

15

16

17

CnnaBbl METaNIOB.
DNEKTPOXUMHUYECKUH Psift
HaIpSKEHUN METaJNIOB

XHUMHUYeCKHe CBOMCTBA BAXKHEHIIINX
METaJIOB (HATPH, Kaluil, KalbIui,
MarHui, alfoMUHHIN) U UX
COE€IUHEHMI

XUMHYECKUE CBOMCTBA Xpoma, MEIU
U UX COCTUHECHUN

21.12.2023

28.12.2023

11.01.2024

18

19

XUMHUYEeCKHEe CBOMCTBA IIMHKA,
JKeJie3a M UX COeTMHEHUH
[TpakTiueckast paborta Ne 2.
"PenieHne sKCrIepUMEHTAIBHBIX

18.01.2024

25.01.2024




3a1a4 1o teme «MertauteD"

20

21

Hemerannel, ux noixoxeHue B
[lepuoauueckoil cucteme
XUMHYECKHX 31eMeHToB /1. H.
MenaeneeBa 1 0COOCHHOCTH
CTPOCHHUSI aTOMOB

®duznyecknue CBOMCTBAa HEMETAILIIOB.
Anorponusi HeMeTauioB (Ha
puMepe KUCI0pOoaa, CEphl,
docdopa u yriaeposa)

01.02.2024

08.02.2024

22

23

XHUMHYecKre CBOMCTBA rajOreHOB,
Cepbl U UX COCTMHEHUI
XuMHYeCKHe CBOMCTBA a30Ta,
docdopa 1 UX COCTUHECHUIA

15.02.2024

22.02.2024

24

XUMHUYECKUE CBOMCTBA YIJIEpO/a,
KPEMHUS M UX COCIUHEHHMA

29.02.2024

25

26

27

28

[IpuMeHeHne BaxHEUIINX
HEMETAJJIOB U UX COENMHEHUIN

O0001IeHNEe U cCHCTEMATH3AINS
3HaHui o teMe «Hemeramiby.
Brruncnenus no ypaBHeHUAM
XUMHYECKHMX PEaKIuii 1
TepMOXI/IMI/I‘ICCKI/IC paC‘IéTI)I

[TpakTuyeckas padora Ne 3.
«Permenue 3KcrepuMeHTaIbHbIX
3aga4 no reMe "Hemeramier"y»
KontponbHas padora mo remam
«Mertamiae» n «HemeTamiery»

07.03.2024

14.03.2024

21.03.2024

04.04.2024

29

30

31

Heopranuueckue u opranuueckue
kucnotel. Heoprannueckue n
OpraHMYECKHe OCHOBAHUS

AMpoTepHbIe HEOpraHUYECKHE U
OpPraHMYECKHUE COCTUHEHUS.
I'eneTnueckas CBs3b
HEOPraHUYECKUX U OPraHUYECKHUX
BEIIECTB

Poab xumuu B o0ecrieueHuun
JKOJIOTMYECKOW, SJHEPIreTUYECKON U
MUIIEBON 0€30MaCHOCTH, Pa3BUTHHI
MEIUITAHEI

11.04.2024

18.04.2024

25.04.2024

32

[TpencraBienus o0 OOIMX HAYYHBIX
MPUHIUITAX TIPOMBIIUIEHHOTO
MOJIy4YEHHUs] BKHEHIIINX BELIECTB

02.05.2024

33
34

YenoBek B MUPE BEIIECTB U
MaTepHasoB

XHUMHS U 300POBbE YEIOBEKA

16.05.2024
23.05.2024

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOI'PAMME

34




YYEBHO-METOJANYECKOE OBECIIEUEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSA3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VUEHUKA

* Xumus, 11 xkmace/ I'a6puensia O.C., OctpoymoB WN.I'., CiankoB C.A., AKinoHepHoe
obmectBo «M3natenbeTBO «IIpocBemnenner

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. O.C.I'abpuensu, I'.I".JIpicoBa «Xumust Metoanueckoe mocodue — 6a30BbIi YPOBEHb)
- M.: Ipoda 2022 rog.

2. O.C.I'abpuensn, N.I".OctpoymoB, «O011ast XUMHSI B TECTAX, 3a7a4axX, YIPAKHCHUSX.
11 xknace» — M.: [Ipoda, 2023 rog.

3. O.C.I'abpuensn, I1.B.Pemeros, .I'.OctpoyMoBa «3agauu 0 XMMUU U COCOOBI UX
pemerus» - M.: «/Ipoda», 2021rox.

4. M.A Ps6oBa, Y.}O.Hesckas, P.B.JIuako «Tectel mo xumuu 11 ximacey», - M.
Oxk3ameH, 2019r.

5. 0.C.I'abpuensin, U.I'.OctpoyMoB « XUMHUYECKHI SKCIIEPUMEHT B 11koJie 11 kimacey; -
M.: lpoda. — 2019 rox

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HHTEPHET

http://www.chemnet.ru I'azera « Xumust» u caliT i yautens «5 uay Ha ypOK XUMUH»
http://him.1september.ru Equnast komekius LIOP: IIpeameTHast KOMIEKIUS « XAMUSD)
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHbBIE
skcriepuMenThl: xumusi. Komnekmus Poccuiickoro o0mieo0pa3oBaTensHOTO

nopTana

http://experiment.edu.ru AJIXUMMUK: caiit JI.FO. AnukOepoBoii

http://www alhimik.ru Beepoccuiickas oummnmaia mKOJIbHUKOB 110 XUMHUH
http://chem.rusolymp.ru Opranuueckast XuMusi: SJICKTPOHHBIN YUYeOHUK IS CpeHEH
IITKOJTBI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMUH: JICKTPOHHBIN Y4COHUK
http://www hemi.nsu.ru OTKpsITHIH KOJIEIK: XUMHUS

http://www.chemistry.ru JluctaninonHas oJIuMIIHaaa 0 XUMUH:
TEJICKOMMYHUKAIIMOHHBIN 00pa30BaTeIbHBIN MPOCKT
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