MUWHUCTEPCTBO MNPOCBENEHUA POCCUVCKOM ®EJIEPAIIIN
MunucrtepcTBo oopaszosanusi PocToBckoii o01acTu

Otnen odpazoBanus beloKaAJINTBUHCKON aIMUHUCTPAIIUA

MBOY COIIINeS
PACCMOTPEHA COI''TACOBAHA YTBEPX/IEHA
PykoBogurens MO 3am.upekropa o YBP  W.o. qupekTopa
Jloiiko B.A ®dumnarosa C B. Pasnmatisogunaa M.C.

IMpukasz 188/1 ot 30.08.2025r. TIlpukas 188/1 or 31.08.2026r. TIIpukas 161/1 ot 31.08.2026r.

MYHULIMNATBHOE - Gt et ot
BIOMKETHOE o 1 S L
OBLUEOBPAZOBATEMbH bt it oo
LLl OBUWEOBPA3OBATENLHOE YUPEXIEHUE CPEAHAR
OE YYPEXOEHUE &
CPEAHASA S L e
OBLEOBPA3OBATESBH Sicnoncauon e
AS LUKONA Ne5 %

PABOYASI ITIPOTPAMMA
(ID 8841422)

yueOHoro npeamera «Xumus. bazoBblii ypoBeHb»

s ooyuarommxes 8,9,10,11 kmaccoB

beaas Kaaursa 2026 roa



MosicHuTenbHaa 3anucka

Pabouas nporpamMmma no xsmMmmn coctaBsieHa Ha OCHOBE:

-3akoHa Poccuickon ®egepaunn "O6 obpasosaHum B PO" (B pea. PegepanbHoro 3akoHa ot 29
nekabpa 2012 r. N 273-03).

- degepanbHOro rocygapcTBeHHOro obpasoBaTenbLHOro cTtaHgapTa OCHOBHOro obuero obpasoBaHus,
yTBepXaeHHoro npmkazoMm MuHuctepcTea obpasoBaHus 1 Hayku Poccunckon depepauum ot 17
nekabpsa 2010 r. N 1897 (B pea. ot 31.12.2015 roaga) (3apermuctpuposaH MUHUCTEPCTBOM HOCTULIMK
Poccuiickon degepaunn 1 depansa 2011 r. pernctpaunoHHbii N 19644);

e [lncema MuHo6pHayku Poccum ot 28.10.2015 N 08-1 786 "O pabounx nporpammax y4ebHbIX
npeameTtoB";

-Mpukasza Ne 1577 ot 31 aekabpsa 2015 r. MuHo6pHayku Poccumn «O BHECEHUU N3MEHEHNI B
defepanbHbIN FOCYAapCTBEHHbIN 0bpa3oBaTenbHbI CTaH4APT OCHOBHOroO obLiero o6pasoBaHus,
YTBEPXXOEHHbLIN NprkazoM MuHncTepcTBa 06pasoBaHus N Haykun poccuickon ®epepaumm ot 17
nekabpa 2010 r. Ne 1897 »;

- MPUMEPHOM NPOrpaMMbl OCHOBHOIO 0bLLero obpasoBaHust Mo xMMumn (6a30BbIN YPOBEHD);

- MprmepHoOM NporpaMmmbl OCHOBHOIO 06Lero obpasoBaHusa No xumum ana 8-9 knaccos
obLeobpasoBaTtenbHbIX yupexaeHun (6asosein ypoeeHb) O. C. MNabpuensHa, W. I. Octpoymonsa, C. A.
Cnapkoea. 8—9 knaccebl: y4ebHoe nocobue anst obweodbpasoBaTtenbHbix opraHm3aumin / O. C.
abpuensH, C. A. Cnagkos — M.: MNpoceelyexune, 2019-2021r;

- aBTOpckon nporpammbl O. C. MNabpuensHa, W. I'. OctpoymoBa, C. A. Cnagkosa. 8—9 knaccei:
y4yebHoe nocobure ansa obweobpasoBaTtenbHbix opraHmn3auun / O. C. MabpuensH, C. A. CnagkoB — M.:
MpoceeweHune, 2019-2021r.;

- Npukasa o6 yTBepxaeHun deaepanbHOro nepeyHst y4eGHUKOB, PEKOMEHAOBAHHbBIX K UCMOMb30BaHMIO
B obpasoBaTenbHOM npoLecce B 06pasoBaTeribHbIX YUPEXAEHUSIX;

- y4yebHoro nnana OY;
- ycTaBa obpa3oBaTenbHO yUpeXaeHus;
- C Y4€TOM OCHOBHbIX 0bpasoBaTtenbHol nporpamm: HOO, OO0 n COO MKOY Hukonbckon COLL;

-MonoxeHnsi o pabo4ert nporpaMmme MyHULIMNANbLHOTO Ka3eHHOro obLeobpasoBaTensLHOro
yupexaeHnst Hnkonbckor cpegHen ooweobpa3oBaTesibHONM LWKOIbI;

e [lpMMepHOM OCHOBHOM 06pasoBaTenNbHOM NPOrpamMmmMbl OCHOBHOTO obLiero obpasosaHus”
(opobpeHa pelueHeM deaepanbHOro y4ebHO-MeTOANYECKOro 06beaAnHEHNUs NO obLLemMy
obpasoBaHuto, npotokon ot 08.04.2015 N 1/15) (pea. ot 04.02.2020)

MNpepnaraemas paboyasi nporpamMmma rno XMMMK packpbiBaeT Bknag y4ebGHOro npegmeTa B 4OCTUXKEHME
Lienei ocHOBHOro 06LLero o6pa3oBaHNsa 1 onpeaenseT BaxHelllne cogepxaTenbHble NIMHUN
npeamerta:

o «Bewecmeo» — B3anMoCBSA3bL COCTaBa, CTpoeHu4d, CBOWCTB, nony4yeHna n npuMmeHeHnd sellecTs
n Mmatepumaros,

o «XuMuyYeckasi peakuus’» — 3aKOHOMEPHOCTU NPOTEKAHWUSI U yNpaBrieHns npoLeccamu nosyyYeHms
W NpeBpaLleHnst BELLECTB;

e «Xumuyeckul 5i3bIK» — OMNEPUPOBAHNE CUCTEMOMN BAXKHENLLMX XMMUYECKUX MOHATUIA, BNageHue
XUMMYECKON HOMEHKNATYPON 1 CUMBOSMKON (XMMUYECKMMM 3HAKaMK, hopmynamm un
ypaBHeHVAMN);



o «XUMUS U XU3Hb» — cobniogeHne npaBun XMMmMyeckon 6esonacHocTu Npu obpatleHun ¢
BeLlecTBaMu, Matepuanamm u XMMmyecknMm rnpoLeccamm B NoBCEAHEBHOW XXMU3HU N Ha
npou3soacTBe.

Kypc opueHTupoBaH Ha 0CBOEHMNE 0BYy4arLLMMMNCA OCHOB HEOPraHNYECKOM XUMUKN U KpaTkoe
3HaAKOMCTBO C HEKOTOPLIMM MOHATUSIMU U 06 bEKTAMMW OPraHUYECKON XUMUK.

B ConepmaTeanon nuHuu «Bewecmeo» pacKkpbiBaeTCA y4yeHne o CTpoeHnn atoMa 1 BelleCcTBa,
cocCTaBe ” KJ'IaCCVI('bVIKaLI,VIVI XUMUNYECKNX BELLIECTB.

B copepxaTenbHon NUHUM « XUMUYEeCKasi peakyusi» packpbiBaeTCcs y4eHMe 0 XMMUYECKUX NpoLieccax:
KnaccupukaLms XUMUYECKMX peakLnii U 3aKOHOMEPHOCTU UX NMPOTEKAHWS; Ka4YeCTBEHHas 1
KONMMYEeCTBEHHAs! CTOPOHbI XMMUYECKMX NMPOLIECCOB (pacyéTbl N0 XMMUYECKUM hopMyram U
YPaBHEHNAM XUMUYECKMX peakLnii).

B copepxatenbHOW NMHUKN « XUMUYECKUL 53bIK» (DOPMUPYIOTCSH YMEHNS yYaLLMXCS Ha3blBaTb
BeLlecTBa no hopmMynam un coctaBnaTe OPMYIbl MO UX HA3BaHWSIM, 3aNMCbiBaTb YPaBHEHUS peakLmi
N XapakTepusoBaTb UX, packpbiBaTb MHPOPMALNIO, KOTOPYO HECET XMMMYECKas CUMBOJIMKA, B TOM
yucne BblpakeHHasa 1 B TabnnMyHom doopme (nepuogmnyeckas cuctema XMMn4eckux anemeHTos [1. U.
MeHaeneesa, Tabnuvua pacTBOPUMOCTU BELLECTB B BOAE); MCMOMNb30BaTb CUCTEMY XMMUYECKUX
MOHATUN ANS ONUCAHNSE XMMUYECKUX OOBLEKTOB (9NEMEHTOB, BELLECTB, MaTepuanos 1 NpoLIECCOB).

B coaepxatenbHoM NMHUN «XUMUST U XU3Hb» PACKPbIBAKOTCS NTOFMYECKUE CBSI3VU MEXOY CBOMCTBaMMU,
NPYMEHEHUEM, NOSyYEHNEM BELLECTB B 1abopaTopHbIX YCIOBUSIX U HA NMPOU3BOACTBE; hopMUpyeTcs
KynbTypa 6€30nacHOro 1 3KONorM4yeckn rpaMoTHOro obpaLleHnsi ¢ XMMUYECKMMU 06 bekTaMm.

B kypce 3HauuTenbHas posib OTBOAUTCA XMMUYECKOMY SKCMEPUMEHTY: MPOBEAEHMIO NPAKTUYECKNX
paboT 1 nabopaTopHbIX OMNbITOB, (PMKCALMU N aHaNM3y NX pe3ynbTaToB, COOMIOAEHUIO HOPM Y NPaBun
6esonacHomn paboTkbl B XMMUYeCKOM kabuHeTe (nabopaTtopum).

Peanusaumsa nporpammsl kypca B npoLecce 06y4eHus no3Bonnt 0byyatoLLmMMCcst NOHATL POrb U
3Ha4YeHWe XUMUKN cpean ApYrMx Hayk o Npupoae, T. €. pacKkpbiTb BKNaa XuMnn B hopMmpoBaHue
LLeNTOCTHOM €CTECTBEHHO-HAaYYHOW KapTUHbI Mupa.

o CornacHo aBTopckow nporpamme paboyas nporpamma gns 8 knacca npegycMmaTtpmsaeT obyyeHuve
xnumum B obbeme - 2 yaca B Hegento (70 yacos B rog npy HOPMATUBHOW NPOAOCIHKUTENBHOCTU
roga -35 Hegenb, N3 HUX — 6 YacoB - pe3epBHOe BpeMms). B wkone 34 pabounx Hegenu, NnosTomy
ucrnonb3yem 4 yaca pe3epBHOIO BPEMEHW.

e CornacHo aBTOpCKON Nporpamme paboyasi nporpamma ans 9 knacca npegycmartpuBaeT obyyeHne
Xnmunn B obbeMe - 2 Yaca B Hegento (70 yacoB B rog Npy HOPMaTMBHOW NPOAOIMKUTENBHOCTH
roga -35 Hefenb, N3 HUX — 4 Yaca - pe3epBHoe Bpems). B wkone 34 pabounx Hegenun, NOaToMy
ncnonb3yem 2 yaca pe3epBHOro BPEMEHMU.

B 8 knacce nporpaMmmon npegycMoTpeHo 4 KOHTPOIbHbIE PaboTbl, 7 NPaKkTUYeCcKux, 29 —
nabopaTopHbIX OMbITa.

B 9 knacce nporpaMmmon npegycMoTpeHo 4 KOHTPOIbHBLIX PaboThl, 7 MPaKTUYECKUX, 42 —
nabopaTopHbIX OMbITa.

[nsa peannsaumm nporpammbl ucrnonbadyetcs YMK:

1. Xumus. NpumepHble paboune nporpammel. MpeameTtHasa nuHua yuebHukos O. C. MNabpuensHa, .
. OctpoymoBa, C. A. Cnagkoa. 8—9 knacchl : y4eb. nocobue ans obeobpasosar.
opraHusauun / O. C. NabpuensH, C. A. Cnagkos. — 3-e u3g. — M. : [NpoceeweHune, 2021.

2. Xumus. 8 knacc: y4eb. ansa obweobpasosar. opraHmsauun / O.C. MabpuensH, N.I'. Octpoymos,
C.A. CnagkoB. — 4 —e n3g. — M.: lNpoceeuleHne, 2022.

Y4yebHukn cootBeTCTBYOT PefepanbHOMY rocyaapCTBEHHOMY 0bpa3oBaTenbHOMY CTaHAapTY.
PekomeHngoBaHbl MuHmucTepcTBoM o6pasoBaHus n Haykn Poccuiickon degepaumn.



Llenwu Kypca:

* (hopMUpoBaHmMe y 0ByHaIOLLMXCA CUCTEMbI XMMUYECKUX 3HAHWUIA KaK KOMMOHEHTa
€CTECTBEHHOHAaYYHbIX 3HaHUI;

* pa3BUTUE NINYHOCTM 0BYYaIOLLMXCS, X UHTENNEKTYanbHbIX U HPAaBCTBEHHbIX Ka4ecTB, OpMMpPOBaHNe
rYMaHUCTUYECKOrO OTHOLLEHUS K OKpY)KatoLLIEMY MUPY U SKOMNOrMYecKn LienecoobpasHoro rnoBeaeHus B
HeM;

* MOHVMaHWe 0By4atoLLMMUCS XMMUM KaK NPOV3BOAMTENBHON CUIbl 0BLLECTBA U Kak BO3MOXHOM
obnactu 6yayuien npodeccnoHanbHOM AeATENbHOCTY;

* pa3BUTUE MbILLNEHMS 0BYYaloLLMXCA NOCPEACTBOM TakmMxX No3HaBaTeNbHbIX Y4eOHbIX AeNCTBUM, KaK
yMeHue opMynmMpoBaTb Npobnemy 1 runoTesy, CTaBuTb LieNW U 3afa4u, CTPOUTb MNaHbl JOCTKEHUS
Lenei n peLLieHNs NOCTaBIeHHbIX 3a7a4, onpeaensTb NOHATUS, orpaHnYnBaThb UX, ONUCLIBATD,
XapaKkTepusoBaTb 1 CpaBHUBATS;

¢ MOHNMMaHne B3anMoCBA3N TEOPUN N NPAKTUKN, YMEHUE NPOBOOUTb XUMNYECKNI JKCMNEPUMEHT U Ha ero
OCHOBE AenaTb BbiBOAblI 1 YMO3aKITHO4EeHUA.

[Nsi JOCTUXEHUNA 3TUX Lienei B Kypce XMMUM Ha CTyNeHn OCHOBHOIO obLiiero 06pa3oBaHisa peLuarTcs
cneayowve 3agaum:

— hopMUPYIOTCA 3HAHNSE OCHOB XMMUYECKOM HayKn — OCHOBHbIX (haKTOB, MOHATUI, XMMUYECKNX
3aKOHOB U TEOPUI, BbIP@XXEHHbLIX NOCPEACTBOM XMMNYECKOTO A3bIKA;

— pasBMBalOTCH YMEHUSI HAabNOAaTb M 0OBACHATL XMMUYECKME SIBMNEHMS, MPOUCXOAsALLME B Npupoae,
naGopaTopHbIX YCNOBUSIX, B ObITY M Ha NPOM3BOACTBE;

— npuobpeTatoTcs cneumanbHble YMEHUSI U HaBblku MO 6e30nacHOMy 06paLLeHnio ¢ XMMUYECKUMU
BelLlecTBaMu, MaTepmanamm 1 npoleccamu;

— hopMUpyeTCst FyMaHUCTUYECKOE OTHOLLEHME K XMMUM Kak Mpou3BOaAUTENBHON cune obLecTsa, ¢
MOMOLLIbIO KOTOPOW peLuaroTes rnobanbHble NPobreMbl YeNIOBEYECTBA;

— OCyLWleCTBIIAeTCA UHTerpauna XUMUNYECKON KapTuUHbl MUpa B €4UHYI0 HAay4YHYIO KapTUHy.

MnaHupyeMble pe3ynbTaTbl U3yYEeHUA y4eObHOro Kypca

JInyHoCTHbIE pe3ynbTaTbl OCBOEHUA OCHOBHOM 06pa3oBaTefibHOW NPorpaMMbl OCHOBHOIO
obuero o6pa3oBaHus OTPaXatoT:

1) BOCNUTaHNE POCCUMICKON rPaXKaaHCKOM MAEHTUYHOCTU: NaTpnoTmama, yBaxeHus k OteyecTsy,
NPOLLNIOe U HaCcTosILLee MHOroHaUnoHansHoro Hapoga Poccum; 0Co3HaHne CBOen STHUYECKON
NPUHAANEXHOCTU, 3HAaHNE UCTOPUN, A3blKa, KyrnbTypbl CBOErO HApoAa, CBOEro Kpas, OCHOB KyNbTYpPHOIO
Hacnegus HapogoB Poccun 1 4enoBevecTBa; YCBOEHNE N'YMaHUCTUYECKNX, AEMOKPATUIECKUX U
TPaAOULMNOHHBIX LEHHOCTEN MHOMOHALMOHANbHOrO POCCUMICKOrO O0LLECTBa; BOCMMTaAHNE YyBCTBa
OTBETCTBEHHOCTU U Agonra nepeq PoanHon;

2) dopMUpOBaHNE OTBETCTBEHHOIO OTHOLLIEHUS K YYEHUIO, TOTOBHOCTM M CMOCOBHOCTH 00y4aroLLMXCs K
CaMOopasBUTUIO U CamMoOBpa30BaHUIO HA OCHOBE MOTMBALIMU K 0BYYEHMIO U MO3HaHWID, OCO3HAHHOMY
BbIOOpY 1 MOCTPOEHMIO AanbHENLLEN UHAMBUAYANbHOW TpaekTopum obpa3oBaHusa Ha 6ase
OPWEHTMPOBKM B MMUpe Npodeccuin n npodeccnoHanbHbiX NPeanoyYTeHNA, C y4eTOM YCTONUMBBIX
no3HaBaTesbHbIX MHTEPECOB, a Takke Ha OCHOBE hOPMMPOBAHMS YBAXUTENBHOIO OTHOLLEHUSA K TpyAY,
pasBUTUA OMNbITa y4acTMs B COUMAnbHO 3Ha4YMMOM TPYAE;

3) dbopmurpoBaHWE LLEENOCTHOTO MUPOBO33PEHNS, COOTBETCTBYHOLLEFO COBPEMEHHOMY YPOBHIO Pa3BUTUS
HayKu 1 06LLLECTBEHHOMN NPAKTMKM, YYUTbIBAIOLLErO colmanbHoe, KynbTypHOE, si3bIKOBOE, AyXOBHOE
MHOrooGpasne COBPEMEHHOIO MUPa;



4) hopMMpoBaHMe 0CO3HAHHOIO, YBaXXUTENbHOIO U A0bpoXenaTenbHOro OTHOLLEHUS K APYroMy
YerioBeKy, ero MHEHUIO, MUPOBO33PEHUIO, KyNnbType, s3blKy, Bepe, rpaXkaaHCKoM No3unLun, K UCTOpUK,
KynbType, PENUIMmn, Tpaanumsam, a3blikam, LEHHOCTAM HapodoB Poccuy n HapodoB Mypa; FOTOBHOCTU U
Cnoco6bHOCTN BECTM Anarnor ¢ ApyrMMu NioabMu 1 JOCTUraTb B HEM B3aWMOMNOHUMAaHWS;

5) ocBoeHMe coumarnbHbIX HOPM, MPaBusl NOBEAEHUS, poren n hopmM coLmanbHON XU3HW B rpynnax u
coobLecTBax, BKIoYasa B3pOChble 1 counanbHble cOOOLLECTBA; y4acTME B LLUKOSTbHOM
camoynpaBneHnn n obLLECTBEHHOM XN3HM B Npedenax Bo3pacTHbIX KOMNETEHLNIA C y4ETOM
pernoHanbHbIX, 3THOKYIbTYPHbIX, COLManbHbIX U SKOHOMUYECKNX OCOBEHHOCTEN;

6) pas3Butne MmopasibHoro CO3HaHmA 1 KOMNeTeHTHOCTU B peLlleHnn MopalibHbIX np06neM

Ha OCHOBE JIMYHOCTHOIo Bbl60pa, (*)OpMI/IpOBaHI/Ie HPaBCTBEHHbIX YyBCTB N HPAaBCTBEHHOIO nosegeHuA,
OCO3HaHHOro U OTBETCTBEHHOIO OTHOLLIEHUST K COOCTBEHHbBIM NOCTYNKaMm;

7) bopMmMpoBaHNE KOMMYHMKATUBHON KOMNETEHTHOCTM B OBLLEHUN U COTPYAHUYECTBE CO
CBEPCTHUKaMK, IeTbMM CTapLLero 1 Mnaallero Bo3pacrta, B3pocnbiMU B npoLecce obpa3oBaTenbHOMN,
06LLEeCTBEHHO MONe3HoK, y4eGHO-1ccneaoBaTeNnbCKon, TBOPYECKOM 1 APYIMX BUOOB AEATENbHOCTY;

8) chopMMpoBaHMe LIEHHOCTU 340POBOro 1 6e30MacHOro obpasa WU3HW; YCBOEHWE NpaBus
VHOMBMAYANBHOIO U KOMNEKTMBHOIo 6e30MacHOro NoBeAeHUs B YpesBblyaiiHbIX CUTYyaLmsIX,
YrPOXaIoLLMX XKN3HW 1 300POBLIO MIOAEN, NPaBMI NOBEAEHUA Ha TPAHCNOpPTE U Ha Aoporax;

9) hopmmnpoBaHMe OCHOB IKONOrMYECKOWN KyNbTypbl, COOTBETCTBYIOLLEN COBPEMEHHOMY YPOBHIO
3KOIOrMYECKOro MbILLUIIEHUS, PA3BUTME OMNbITa 3KONOrMYECKU OPUEHTUPOBAHHON peddIEKCMBHO-
OLEHOYHOW 1 NPAKTUYECKON AEATENbHOCTU B XKU3HEHHBIX CUTYaLMSX;

10) 0CO3HaHWE 3HA4YEHUS CEMbM B XKM3HU YerioBeKa 1 00LecTBa, NPUHSATUE LLIEHHOCTU CEMENHOM
XWN3HW, YBaXUTENbHOE 1 3a00TNMBOE OTHOLLEHME K YreHaMm CBOEW CEMbY;

11) pa3BuTre aCTETUYECKOrO CO3HaHMs Yepes OCBOEHME XyLOXECTBEHHOro Hacneansa Hapogos Poccuu
1 MMpa, TBOPYECKOW AeATENbHOCTN 3CTETUYECKOrO XapakTepa.

JInYHOCTHbIE pe3yrbTaTbl OCBOEHWUS aganTUPOBaHHON obpa3oBaTenbHOM NporpaMmmbl OCHOBHOIO
o6Lero obpasoBaHNs OOIMKHbI OTpaXaTb:

1) ans rmyxux, cnabocnblwallmx, NO34AHOOINOXLWMX 06yYaroLnXCS:

CNOCOBHOCTL K coumMarnbHOW aganTauumn U MHTerpaumm B obLiecTse, B TOM Y1CTe Npu peanusauum
BO3MOXHOCTEN KOMMYHMKaLMM Ha OCHOBE CIIOBECHOIN peyn (BKIoYast YCTHYH KOMMYHMKaLMIO), a
TaKXe, Npu XXenaHnum, KOMMyHVKaLUM Ha OCHOBE XXECTOBOM Peyu C NMMuamMu, MMELLMMUN HapyLLIeHUs
cnyxa;

2) ansa o6yqarou_|,mxc;| C HapyLweHnAMM onopHO-ABuUraTesrnibHoro annapara:
BnageHne HaBblKaMu I'IpOCTpaHCTBeHHOIZ N coumanbHO-6bITOBOWN OPUEHTUPOBKN;

yMeHne caMocTosATEeNbHO U 6e30nacHo nepeaBsuraTbCsi B 3HaKOMOM M HE3HAKOMOM MPOCTPAHCTBE C
NCMonb30BaHNeM crieumansHoro 06opyaoBaHus;

CNocoBbHOCTb K OCMbICNIEHUIO U AnddEpPeHLMaLUN KapTUHbI MUpa, ee BPeMEHHO-NPOCTPaHCTBEHHOW
opraHu3auuu;

CMOCOBHOCTb K OCMbICITIEHNIO COLIManbHOro OKPY>XeHud, CBOEro mecrta B HeM, NpuUHATHNEe
COOTBETCTBYHOLLUNX BO3pacTy LLEHHOCTEN 1 coumanbHbIX pone|7|;

3) Ans o6GyyaroLLmMXCcsl C pacCTPONCTBaMM ayTUCTUYECKOrO CnekTpa:

CbOpMVIpOBaHVIe YMEeHUA crneagosatb OTp860TaHHOl7I cucrtemMe npasus noseaeHnAa n B3aMMOOENCTBUA B
NPUBbIYHBbIX ObITOBbIX, y‘-le6HbIX N coumnanbHbIX CUTYaUUAX, yaoepXXmBaTb rpaHuLbI B3aUMOOENCTBUS;

3HaHMe CBOMX NMpeanoyYTeHNn (orpaHn4eHmnin) B 6bIToBON cdepe n cepe NHTEPECOB.



MeTanpeamMeTHble pe3yfibTaTbl 0CBO€HUA OCHOBHOM 06pa3oBaTesibHOW NporpaMmmMbl OCHOBHOIO
obLwero o6pasoBaHMA oTpaXkaroT

1) yMeHMe caMoCTOSATENBHO OnpeaensaTb Lenn cBoero obyyYeHusi, ctaBuTb U popMynmMpoBaTh ans cebs
HOBble 3afa4u B y4ebe 1 No3HaBaTenbHOM AeATEeNbHOCTY, Ppa3BnBaTh MOTUBLI M MIHTEPECHI CBOEN
no3HaBaTeNbHON OeATENbHOCTY;

2) yMeHMe caMOCTOSITENBHO MaHMPOBaTb MyTU AOCTWMKEHUS LLENEN, B TOM YNCHe anbTepHaTUBHBIE,
0CO3HaHHO BbIOVpaTb Hanbonee adheKTUBHbBIE CNOCOGLI peLleHns y4eBHbIX 1 No3HaBaTeNbHbIX
3agay;

3) yMeHMe COOTHOCUTb CBOU AENCTBMUS C MNaHMPYEMbIMU pe3yrbTaTamu, OCYLLECTBNATb KOHTPOSb
CBOEN OesATeNbHOCTU B NpoLiecce AOCTMXKEHNS pe3ynbTaTta, onpeaensaTb Cnocobbl 4ENCTBUI B paMKax
NPeANoXeHHbIX YCITOBUIA 1 TpeboBaHWIA, KOPPEKTUPOBATL CBOM AENCTBUSI B COOTBETCTBMU C
N3MEHSAoLENCa cuTyaumnen;

4) ymeHVe OUueHUBaTb NPaBUIIbHOCTL BbIMOMNHEHUS y4e6HON 3aaa4n, cOBCTBEHHbIE BO3MOXHOCTU ee
peLleHus;

5) BnageHne ocHoBaMy CaMOKOHTPOSIS, CAMOOLIEHKWN, MPUHSITUS PELLUEHWNIA U OCYLLLECTBNEHMS
OCO3HaHHOro BblboOpa B y4eGHOMN 1 No3HaBaTENbHOW AEATENbHOCTHY;

6) ymeHune onpeaensitb NOHATUSA, co3aaBaTb 0600LEHUs, ycTaHaBNMBaTL aHanorum,
KrnaccuuumpoBaTb, CAMOCTOSTENBHO BbIGMPaTL OCHOBaHUS U KpUTEPUM ANs Knaccudukaumm,
yCTaHaBnMBaTb NMPUYMHHO-CIIEACTBEHHbIE CBSI3W, CTPOUTb FTOMYECKOE PacCyKaeHne, yMO3aKtoueHne
(MHAYKTMBHOE, AEAYKTMBHOE U NO aHanorMn) u genatb BbiIBOAbI;

7) ymeHue co3fiaBaTb, NPUMEHATb M NPeobpa3oBbiBaTh 3HAKU M CUMBOIbI, MOAENWN U CXEMbI ANS
peLLeHnst y4eBHbIX 1 No3HaBaTeNbHbIX 3a4ay;

8) cMbICnoBOE YTEHME;

9) ymeHne opraH1M3oBbIBaTb y4eOHOE COTPYAHNYECTBO U COBMECTHYIO AEATENBHOCTb C y4MTeNnem u
CBepCTHUKamu; paboTaTe MHAMBMAYANLHO W B Fpynne: HaxoauTb obLlee pelleHre 1 paspeluaTb
KOH(PMMKTbI HA OCHOBE COrnacoBaHNd NO3MLMI U y4eTa UHTepecoB; (bopMynmpoBaThb,
apryMeHTUpoBaTh 1 OTCTauBaTb CBOE MHEHWE;

10) ymMeHMe 0CO3HaHHO MCMNOSb30BaTh peyYeBble CPeACTBa B COOTBETCTBUN C 3a4a4en KOMMYHMKaLUK
ONS BbIpaXeHUA CBOUX YyBCTB, MbICIEN 1 NOTPEBHOCTEN; NNaHMPOBaHUS U perynsaumm cBoemn
OeATenbHOCTW; BNageHne YCTHON N MUCbMEHHOW Peybto, MOHOOMMYECKON KOHTEKCTHOW PeYblo;

11) dopmmpoBaHme 1 pasBUTUE KOMMETEHTHOCTU B 06S1ACTM UCMONBb30BaHUSA MHGOPMALIMOHHO-
KOMMYHUKaLMOHHbIX TexHonorui (ganee UKT- komneTeHUnn); pasBnutme MOTUBALMUN K OBNaAEHNIO
KyrnbTypOM akTUBHOIO NOSIb30BaHMs CIIOBapsiMM U APYTMMU MOUCKOBBIMU CUCTEMaMU;

12) d.)OpMI/IpOBaHI/Ie N pa3BUTUE 3KOJIOMMHECKOro MblliNeHnd, yMmeHne nNpuMeHAaTb ero B
nosHaBaTesNbHON, KOMMyHMKaTI/IBHOI;I, coumanbHom NpaKkTuKe n I'IpO(*)eCCI/IOHaJ'IbHOlZ OopueHTauunn.

MeTanpeameTHble pe3ynbTaTbl OCBOEHMS aaanTupoBaHHON 06pa3oBaTenbHOM NPOrpaMMbl OCHOBHOMO
obuwero o6pa3oBaHNst AOMKHbI OTpaXaThb:

1) ons rnyxux, cnabocnbilWwallmx, NO3[AHOOINOXLMX 00Yy4atoLLNXCS:

BNageHWe HaBbIkaMun ONpeaeneHust N UcnpasneHns cneumpuiecknx owmnbok (arpammaTamoB) B
NMUCbMEHHOWN N YCTHOW peYu;

2) ans o0y4arLmMXca ¢ pacCTPONCTBAMMN ayTUCTUYECKOIO CNekTpa:

hopmMmpoBaHme cnocobHOCTN NaHnpoBaTb, KOHTPONMPOBaTh U OLEeHMBATbL COBCTBEHHbIE YYebHbIe
OencTBuA B COOTBETCTBUM C NOCTaBIEHHOW 3aadven 1 YCrioBUAMM ee peanusauuu npum
COMNpPOBOXAaloLLEen NoOMOLLM Negarornyeckoro paboTHUKA 1 OpraHU3ytoLen NOMOLLM TOTopa;



dhopMuMpoBaHMe ymeHusl onpeaenstb Hanbonee apPEKTUBHbIE CNOCOOLI AOCTVXXEHUS pe3ynbTaTa npu
COMpPOBOXAatoLLEN MOMOLLM Negarornyeckoro paboTHUKa 1 opraHM3ytoLLei NOMOLLM ThoTopa;

dhopMMpoBaHMe yMeHMS BbINOMNHATL AEACTBUSA N0 3aaHHOMY anropuTMy nnv oépasuy npu
COMPOBOXAAloLLEN MOMOLLM Negarornyeckoro paboTHUKa 1 OpraHM3yoLLEN NOMOLLM ThOTOpPa;

(bOpMVIpOBaHVIe YMEeHUA oueHnBaTb pe3yrnbTaTt CBOEN OeATeNbHOCTM B COOTBETCTBUM C 3aaHHbIMU
3TanoHamMu npu OpFaHVI3yIOU.leIZ NnoMOLUK TbOTOpPA;

dhopmrpoBaHuE yMeHMsI afekBaTHO pearnpoBaTth B CTaHAAPTHONM CUTYaLMK Ha yCrex 1 Heyaady,
KOHCTPYKTUBHO IEMCTBOBAaTh Ja)e B CUTYaLUsIX Heycrnexa npy opraHnaytoLLien MoMOLLIM ThiTopa;

pa3BUTNE CMOCOOHOCTN CaMOCTOATENBHO 00pPaTUTLCS K Negarorndeckomy paboTHKKY (negarory-
NCUXOMory, couManbHOMy Negarory) B Cnyyvae nuyHbIX 3aTpyaHEHUI B pELLEHNM Kakoro-nnbo Bonpoca;

hopmrpoBaHME YMEHMSI aKTUBHOIO UCMONb30BaHNSA 3HAKOBO-CUMBOJIMYECKUX CPEACTB AN
npeacTaBneHns MHopmauun 06 n3ydyaeMbix 0GbeKTax 1 npoLeccax, PasfnyHbIX CXEM PeLLEeHMS
y4YeOHbIX 1 NPaKTUYECKUX 3a[a4 NPY OPraHn3ytoLLIel NOMOLLIM Neaarora-rncMxornora v TeloTopa;

pasButune CMOCOBHOCTM CaMOCTOATENBHO AENCTBOBATb B COOTBETCTBUM C 3aaHHbIMM 3TanoHamm npu
Nnoucke I/IH(*)OpMaLI,VII/I B pa3finvHbIX NCTOYHUKAX, KOUTUHECKN OLUEHNUBATb N MHTEPMNPETNPOBATL
nony4yaemyto I/IHd)OpMaLI,VHO 13 pa3siMyHbIX NICTOYHUKOB.

MpeameTHbie YY[.

1) (bOpMI/IpOBaHI/Ie nepBoHa4vallbHbIX CUCTEMATU3INPOBAHHbLIX I'Ipe/J,CTaBJ'IeHI/Iﬁ O BeulecTBax, nx
npeBpaweHnax n npakTmn4eckom npmMmeHeHnn; osnageHmne NOHATUMHBLIM annapatomMm n CUMBOJTU4ECKNM
A3bIKOM XUMUW;

2) 0co3HaHne 0OHLEKTMBHON 3HAYUMOCTN OCHOB XMMUYECKON HayKu Kak obnactn coBpeMeHHOro
€CTECTBO3HaHMS1, XMMUYECKNX MPpeBpPaLLEHNI HEOPraHNYECKMX U OPraHNYeCcKuX BeLLeCTB Kak OCHOBBI
MHOTUX SIBITEHWUI XKMBOW 1 HEXXNBOW NPUPOAbLI; YriyoreHne npeactaBieHnin 0 matepuanbHOM eAMHCTBE
MUpa;

3) oBnageHve oCHOBaMM XMMUYECKOWM rPaMOTHOCTU: CMOCOGHOCTLIO aHanM3npoBaTh U 06 bEKTUBHO
OLIEHMBATb XW3HEHHbIE CUTYaLMK, CBSI3aHHbIE C XMMUEN, HaBblkaMy Ge3onacHoro obpalleHus ¢
BelLecTBaMu, UCNONb3yeMbiMU B MOBCEAHEBHOM XMU3HM; YMEHWEM aHanM3npoBaThb 1 NraHMpoBaTb
3Kornormyecky 6esonacHoe nosefeHve B LENSAX COXpaHEeHWs 300POBbs U OKpYXKatoLen cpeabl;

4) hopMMpoBaHNE YMEHMWI yCTaHaBNMBaTL CBSA3N MeXy peanbHo HabrnogaemMbiMy XMMUYECKUMI
ABNEHNSIMM U NMpoLeccam, MPOUCXOASALLMMU B MUKPOMUPE, OGBSACHATE MPUYMHBI MHOrO06pasus
BELLECTB, 3aBUCKMMOCTb X CBOWCTB OT COCTaBa M CTPOEHUS!, @ Takke 3aBUCUMOCTb NPUMEHEHWS!
BELLECTB OT UX CBOMNCTB;

5) npnobpeTeHne onbiTa UCMONb30BaHNS Pa3fUYHbIX METOO0B U3YYEHUS BELLECTB: HabnodeHUs 3a ux
npeBpaLLeHNSMN NPU NPOBEAEHNN HECTTOXHbBIX XMMUYECKUX IKCNIEPMMEHTOB C UCMONb30BaHNEM
nabopaTopHoro o6opyaoBaHnst U NpubopoB.;

6) bopmmupoBaHme npencTaBneHnin 0 3Ha4EHNN XMMUYECKON HayKN B peLleHn COBPEMEHHbIX
3KoMormyeckux Npobnem, B TOM YMcre B NpeaoTBPALLEHNM TEXHOMEHHbIX Y 9KONOMMYECKUX KaTtactpod;

7) Ans cnenbix K criaboBmasLmx oby4vatoLmnxcs: BnageHne npasuiaMmm 3anmcu Xmmmnieckux dopmyn c
Ncnonb3oBaHMeEM penbedHO-To4eYHON cucTeMbl 0603Ha4eHul J1. Bpains;

8) and o6yqarou_mxc;| C OorpaHn4eHHbIMN BO3MOXHOCTAMU 300p0OBbA: BllageHne OCHOBHbIMW
OOCTYNHbIMM MEeTOAaMN HAYy4YHOr o NO3HaHuA, NCNoJib3yemMbiMU B XUMUN.

BbINyckHWK HayunTcs:

XapaKktepn3oBaTb OCHOBHbIE MeTOAbl NO3HAHUA! HabnogeHue, n3mMepeHune, 3KCNepnuMeHT,



onncbiBaTb CBOMCTBA TBEPAbIX, XWUIAKUX, ra3000pa3sHbIX BELLECTB, BbiAENsAs UX CYLLECTBEHHbIE
NPU3HAKW;

pacKpbIBaTb CMbICIT OCHOBHbIX XUMUYECKUX MOHATUIA «aTOM», «MONEKYNnay, «XXMMUYECKUIA SNEMEHT,
«NPOCTOE BELLECTBO», KCIOXXHOE BELLECTBOY, «BANEHTHOCTbY, «XMMUYECKas peakuyms», UCNoMb3ys
3HaKOBYIO CUCTEMY XUMMU;

packpblBaTb CMbICI 3aKOHOB COXPaHEHUS1 MacChbl BELLECTB, NOCTOAHCTBA COCTaBa, aTOMHO-
MOMEKYNAPHON TEOpUM;

pasnuyaTtb XMMUYeckme 1 puanyeckmne SBReHns;

Ha3blBaTb XMMUYECKME SMEMEHTI;

onpeaensiTb COCTaB BELLECTB N0 UX (hopMynam;

onpenensitb BaNieHTHOCTb aTOMa 3NieMEHTa B COeANHEHWSIX;
onpeaensitb TUN XMMUYECKUX pPeakLuii;

HasblBaTb NPU3HAKM N YCNOBUS NPOTEKAHNSI XMMUYECKMX peaKkLunii;

BbIABIATb NPU3HAKKN, CBUOETESIbCTBYOLLME O NMPOTEKAHUN XMMNYECKON peakunn npu BbINOJTHEHUN
XUMHNYECKOro onbITa,

cocTaBnATb hopMynbl BUHAPHBLIX COEANHEHWN;

COCTaBIATb YPaBHEHUST XUMUYECKMX peaKunii;

cobnogatb npasuia 6e3onacHon paboTbl Npy NPOBEAEHNN OMNbITOB;
nonb3oBaTbcsl NabopaTopHbIM 060pPYAOBaHNEM M NOCYAON;

BbIYNCNIATL OTHOCMTENBHYK MOMEKYISIPHYIO Y MOMSIPHYIO MacChl BELLECTB;
BbIYNCNATL MACCOBYHO JOM0 XMMUYECKOrO 3fieMeHTa no popmyne CoeanHeHus;

BbIYMCIISITb KONMYECTBO, OGBEM MMM MacCy BELLECTBa MO KONMYECTBY, 06beMy, Macce peareHToB Unu
NPOAYKTOB peakumu;

XapakTepu3oBaTb p13nyeckme n XMMU4eckne CBOMCTBA NPOCTbIX BELLECTB: KUCNOpoAa N BOAOPOAa;
nonyyatb, cobupatb Knucnopog v Bogopos;

pacrno3HaBaTb OMbITHLIM MyTEM ra3oobpasHble BeELLEeCTBa: KMCnopon, Bo4opos;

pacKpblBaTb CMbICI 3akOHa ABoragpo;

pacKpbIBaTb CMbICIT MOHATUIA «TEMSIOBON 3hPeKT peakummy, «MONSAPHbIA 00bLEMY;
XapakTepum3oBaTb (PU3NYECKNE U XMMUYECKME CBONCTBA BOAbI;

pacKpblBaTb CMbICI MOHATUS «PaCTBOPY;

BbIYMCIATH MaCCOBYH A0 pacTBOPEHHOMO BELLECTBA B PacTBOPE;

NpUroToBNATL PACTBOPLI C ONpeaeneHHOW MacCoBOW A0Nen pacTBOPEHHOTO BELLECTBA;

HasblBaTb COEAMHEHUS U3YYEHHbIX KITAaCcCOB HEOPraHWYECKNX BELLECTB;

XapaKkTepus3oBaTb (PU3NYecKme 1 XMMUYECcKne CBOMCTBA OCHOBHbIX KIAcCOB HEOPraHUYeCcKX BELLECTB:
OKCWOOB, KMCINOT, OCHOBAaHWI, COMen;

onpenenAatb npnHagneXHoCTb BELWECTB K onpegeneHHOMY Knaccy CoeVHEHUN;

COCTaBJIATb (bOpMyJ'IbI HeopraHn4ecknx coeauHeHnn M3YHEHHDbIX KITaCCOB;



NPOBOAMTb OMbIThI, MOATBEPXKAAKOLLME XUMUYECKME CBOMCTBA M3YYEHHbIX KNacCoB HEOPraHUYeCKNX
BELLEeCTB;

pacno3HaBaTb OMNbITHLIM NyTEM PacTBOPbI KUCMOT U LWEeNoYei No U3MEHEHUIO OKPACKN MHAMKATOPa;
XapakTepu3oBaTb B3aMOCBSI3b MeXay Kaccamy HEOpraHNM4YeCKUX COEANHEHWI;
packpbiBaTb cMbich Mepuoanyeckoro 3akoHa .M. Menaeneesa;

0B BACHATL PU3NYECKMIA CMBICITT aTOMHOTO (MOPAAKOBOrO) HOMEpPa XMMUYECKOro afiemMeHTa, HoMepoB
rpynnsl 1 nepuoaa B nepnogndeckon cucteme .. MenHgeneesa;

00BbACHATL 3aKOHOMEPHOCTN N3MEeHEHNA CTPOEHNA aTOMOB, CBOWCTB 91IEMEHTOB B npepgenax Mmanbix
nepmnoaos U rmaBHbIX noarpynmn;

XapaKTepm3oBaTb XMMUYECKNE INIEMEHTLI (OT BOAOPOAA A0 KarnbLnsl) Ha OCHOBE MX MOSNOXEHUS B
nepunogun4deckon cucteme .. MeHgeneesa n ocOOEHHOCTEN CTPOEHUSI UX aTOMOB;

COCTaBNATb CXEMbl CTPOEHNSA aTOMOB nepBbix 20 arieMeHTOB nepuogmdeckon cuctemol ..
MeHpeneesa;

pacKpblBaTb CMbICI MOHSATUN: «XMMUYECKasi CBA3bY, «3NEKTPOOTPULLATENBHOCTLY;
XapakTepn3oBaTb 3aBUCMMOCTb (OU3NYECKMX CBOMCTB BELLECTB OT TUMa KPUCTaSIMYECKOW peLleTky;
onpeaensitb BUA XMMUYECKOWN CBSI3N B HEOPraHUYECKUX COEANHEHUSAX;

n3obpaxkaTb CXeMbl CTPOEHMSI MOSIEKYN BELLECTB, 06pa3oBaHHbIX pasHbIMU BUOAMWN XUMUYECKNX
CBsi3en;

pacKpbiBaTb CMbICI1 NMOHATUN «KMOH», KKATUOH», KAHNOHY, «IANEKTPONUTLI», KHEINEKTPOJTUTLIY,
«IANeKTponnTnyeckad anccoumadnar», KOKUCINTENb», «KCTENEeHb OKUCINEHUA» «BOCCTAHOBUTENbY,
«OKUcneHmne», «kBOCCTaHOBIEHNEY

onpenensaTb CTeneHb OKUCIEHN aToMa 3NeMeHTa B COeIMHEHUN;
pacKpbIBaTb CMbICI TEOPUMN INEKTPONUTUYECKON AUCcoLMaLnm;

COCTaBMATb YPaBHEHUsI SNEKTPONUTUYECKONM ANCCOLMaLMN KUCTIOT, LLIeNoYei, cone;
0OBACHATL CYLLHOCTb NpoLecca aNMeKTPONUTUYECKO AUCcoLmMaUmmn U peakuuii MOHHOTrO 06MeHa;
COCTaBNATb NOSHbIE Y COKPALLEHHbIE MOHHbIE YPaBHEHWS peakLmm oOMeHa;

onpeaensiTb BO3MOXHOCTb NMPOTEKaHUS peakLmii MIOHHOTO 06MeHa;

NPOBOAMTb peakuumm, NoATBepXKaatoLLmMe Ka4eCTBEeHHbI COCTaB pasnnyHbIX BELLECTB;
onpeaensiTb OKUCNUTENb M BOCCTaHOBUTETb;

COCTaBNATb YPaBHEHWUSI OKUCIUTENbHO-BOCCTAHOBUTENBHBIX peakLui;

HasbiBaTb (DAKTOPbI, BIIUSIOLLME Ha CKOPOCTb XMMUYECKON peakLmm;

KnaccuuumpoBaTh XMMUYECKME peakLmm Mo pasnMyHbiM NpusHakam;

XapaKkTepr3oBaTb B3aMOCBSA3b MeXJy COCTaBOM, CTPOEHMEM U CBOMCTBaMW HEMETAaroB;

npoBOANTb ONbITbl MO MOJTY4EHUIO, co6|/|paH|/no N N3Y4EHNIO XUMNYECKUX CBOWCTB Fa3006pa3HbIX
BELEeCTB: YINeKMCnoro rasa, aMmmMmumaka,

pacno3HaBaTb OMNbITHLIM NyTEM razoobpa3sHble BeLLecTBa: YrnekUcnbl ra3 u ammuak;
3arpsisHEHNS OKpYXKatoLLel cpeabl Ha OpraHM3M YerioBeKa;

rPaMmoTHO 06an.l,aTbC$| C BelllecTBaMn B MNOBCEOHEBHOM XU3HU



BbII'IyCKHVIK nony4ynT BO3SMOXXHOCTb HAay4YUTbCA:

BblABUIaTb 1 NPOBEPATb SKCNEPUMEHTAlIbHO TMNOTE3bl O XMMNYECKNX CBOWCTBaX BELLECTB Ha OCHOBE
MX COCTaBa N CTpoeHud, nx crnocobHocTH BCTYyNaTb B XUMUYECKNE peaKUunin, O XapaKkTtepe 1N npoayKrax
pPa3nnM4YHbIX XUMNYECKNX peaKLlVIVI;

XapaKktepun3oBaTb BelleCTBa No CoctaBy, CTPOEHUIO U CBOWCTBaM, yCTaHaB1MBaTb NPUYNHHO-
cnenctBeHHble CBA3N MeXAy OaHHbIMU XapaKTepuctnkamMmm BeLlecTBa,

COCTaBJIATb MOJIEKYNAPHbIE U NOJIHbIE NOHHbIE YpaBHEHUA MO COKpaLLEHHbIM NOHHBIM YPaBHEHUAM;

NPOrHo3npoBaTb CrnocobHOCTb BellecTBa NpoABNATb OKUCITUTENbHbIE UITN BOCCTAHOBUTESbHbIE
CBOWCTBA C y4yeToOM CTENeHen OKUCIEHUS ANTIEMEHTOB, BXOASLLMX B €ro COCTaB,

COCTaBJIATb YpaBHEHUA peaKLl,I/IIZ, COOTBETCTBYHOLWMNX nNocnenoBaTesibHOCTU I'IpeBpaLU,eHI/IIZ
HeopraHn4ecknx BeLlecTB pa3riniHbIX KI1acCoB,

BblABWraTb 1 NPOBEPATb SKCMEPUMEHTANbHO r’MNOTE3bl O pedynbTaTax BO34eNCTBUSA pas3nnNYHbIX
¢aKkTOpOB Ha N3MEHEHME CKOPOCTU XMMUYECKON peakumu;

1Cnonb3oBaTh NPMOBPETEHHbIE 3HAHWSA A5 SKOMOrMYECKM rPaMOTHOTO MOBEAEHMUS B OKPY>XKatoLLen
cpeane;

0OBEKTVMBHO OLEHMBATb MHOPMALIMIO O BELLIECTBAX U XMMUYECKMX NpoLieccax;
0CO3HaBaTb 3HAYEHME TEOPETUYECKUX 3HAHWUIA MO XUMUUN AN NPaKTUYECKON AeSTENbHOCTM YEIOBeKa;

NnoHMmaTb HeOOX0aUMOCTb cobniogeHus I'Ipe,El,I'II/IcaHI/IIZ, npeanaraemMbiX B MUHCTPYKUMAX MO
MCNoJ1b30BaHUIO NNeKapCTB, CpeacTB ObITOBOM XUMUM U ap.

CopepxaHue yuyebHoOro npegmera
8 knacc
OByyeHne xumnn peanuayeTca nNo criefyoLwum pasaenam:
Tema 1. NepBoHa4anbHbIe XMMUYecKkne NoHATUA (20 4)

Tena v BewwecTtBa. CBoKcTBa BELLECTB. PONb XMMUK B XU3HU COBPEMEHHOrO 06LecTBa. OTHOLLIEHNE
obLecTBa K xumun: xemodunus n xemodobus.

MeToab! n3yvyeHuna Xmmnn. HabntogeHue. 3KCI'IepI/IMeHT. MO,EI,eJ'IMpOBaHMe. Mogenu mMaTtepuarnbHble,
3HaKOBbl€ N CUMBOJIbHbIE.

Masbl. 2Kngkoctu. TBep,El,bIe BellecTBa. BzanmHble nepexonbl mexay arperatHbiMin COCTOAHNUAMMU!
BO3IroOHKa, /:l,ecy6n|/1|v|au,|/|ﬂ, KOHOeHCaluund, ncnapeHue, Kpuctannmnsauua, nnasreHne.

dusmnyeckue asneHus. Yuctble Bewectsa n cmecu. [OMoreHHble u reteporeHHble cmecn. Cmecu
raszoobpasHble, xunakme u Teepaple. Cnocobbl pasgeneHns CMecen: NeperoHka, oTcTamBaHue,
GunbTpoBaHWe, KpucTannmsaums. Xpomartorpadgusi.

XumMmnyeckmne anemMeHTbl. ATOMbI 1 MOJIeKyIbl. npOCTbIe N CNOXHble BellecTBa. AJ'IJ'IOTpOI'II/ISI.
OcCHOBHbIE NONOXEHUS ATOMHO-MOJTEKYTAPHOIo y4eHuA. MoHbl. Belwecta MOJEKYAPHOIo n
HEMOJIEKYITAPHOIo CTPOEHUA.

3Haku (cMMBoOnbl) XuMudeckmx anemeHTos. MNX3 O.N. MeHgeneesa. Nepuogbl v rpynnel. [NaBHasa n
noboyHasi noarpynnel. OTHOCUTENbHAst aTOMHasi Macca.

Xumunyeckne copmynbl. MHaekebl n koadhduumneHTbl. OTHOCUTENBHAA MONEKYNsApHasa macca.
MaccoBasi onst XUMUYEeCKOro afieMeHTa B CoeJMHEHUN.



BaneHTHoCTb. CTpyKTYpHbIE dhopMyribl. [1OCTOsSIHHAs U NepeMeHHas BaneHTHOCTb. 3akoH NOCTOsIHCTBA
cocTaBa BeLLEeCTB.

Xumuyeckne peakumm. PeareHTbl U NpoayKTbl peakuun. MpruaHakn XMMUYeCcKNX peakuuin. YCnosus nx
npoTekaHusi. Peakumm ropeHusi. Ik30TEPMUYECKNE U SHAOTEPMUYECKME PeaKLmn.

3akoH COXpaHeHnda MmaccCbl BELLECTB. Xumunyeckne YpaBHEHUA.

Knaccudmkaumst XuMu4ecknx peakumi no CoctaBy M YMCIY peareHToB M NPOAYKTOB. TuMbl XMMUYECKUX
peakuuin. Peakumn coeguHeHns, pasnoXxeHus, 3aMmeLleHms u obmeHa. Katanusatopsbl U katanus.

MpakTnyeckne paboTbi:

MpaBuna TexHukn 6e30nacHOCTU U HeKoTopble BUAbl paboT B XxuMmnyeckon nabopaTtopum (kabuHeTte
XUMun).

HabniogeHuwe 3a ropsiler cBeqon.
AHann3 no4ssbl.

Tema 2. BaxHenwme npeactaBuTeNn HeopraHmyeckux BelecTtB. KonnyecTBeHHble OTHOLLEHUSA B
xumum (30 4)

CocrtaB Bo3agyxa. ObbeMHas 40N KOMMOHEHTA.

Kucnopog. O3oH. MNonyyeHune kucnopona. CobupaHme n pacnosHaBaHue Kucnopona. XmmMmunyeckue
CBOWCTBa kucnopoga. NpumeHenmne kncnopoga. KpyroBopoT Kucrnopoga B npupoge.

Okengpl. HaseaHus, coctaBneHune CbOpMyJ'I Nno Ha3BaHUAM. npe,EI,CTaBI/ITeJ'II/I oKcmnaos: BoAa,
yrﬂGKVICﬂbII;I ra3, HerawleHasa U3BeCTb.

BO/ZI,OpO,EI1 B npupoae. dunsmyeckne n XuMmmyeckme CBonCTea BOAopoAa, ero nonyyvyeHne n npuMmeHeHue.

KucnoTbl, ux coctas u knaccudukaums. Migmkatopbl. Tabnuua pacteopmumocti. CepHast n consHas
KMCNOTbI, UX CBOWCTBA U MPUMEHEHNE.

Conu, ux coctas 1 Ha3BaHus. PacTBopumocTb conen B Boge. lNpeacrasutenn conemn: xnopua Hatpus,
kapOoHaT HaTpus, dpocdat KanbLums.

MocTtosiHHas Asoragpo. Konuyectso Belectsa. Monb. MongpHasa macca. PacyeTkl ¢ ncnonb3oBaHMEM
MOHATUI «KONMYECTBO BELLECTBAY, «MOSISIPHAsA Maccay, «MOCTosiHHas ABoragpoy.

3akoH ABoraapo. MonsipHbili 06beM razoobpasHbIX BELLECTB.

M'mapocdepa. Kpyrosopot Boabl B npupoge. Puanyeckme n xmmm4eckne CBOMCTBa BoAbl:
B3aMMOLENCTBME C OKCUaaMMU.

OcHoBaHus, nx coctas. PactBopmmocTb oCcHOBaHWM B Boge. IHOMKATOpPLI B LLIENOYHOW cpeae.
MpeacTaBUTENN LLEMNOYEN: TMOPOKCUALI HATPUSA, Kanust U Kanbuus.

PactBopuMOCTb 1 pacTBopeHHOe BelecTBo. PacTtBopbl. PactBopenue. 'vgpatbl. MaccoBas gons
pacTBOPEHHOrO BellecTBa. PacyeThbl, CBA3aHHbIE C UCMOMNb30BaHMEM MOHSTUSI «MaccoBasi 4ONS
pacTBOPEHHOrO BELLECTBay.

MpakTnyeckue padboThl:

Mony4yeHne, cobrpaHvne n pacnosHaBaHWe KUCIOPOAa.

Mony4yeHne, cobupaHmne n pacnos3HaBaHne BO4OPOAA.

[MpurotoBneHue pacteopa C 3aJaHHON MacCOBOW A0MNen pacTBOPEHHOIO BeLLECTBa.

O6006LeHne ceegeHnii 06 okcnaax, nx knaccudmrkaumm, Ha3BaHusx n ceoncteax. Cnocobbl Nony4eHus
OKCnaoB..



OcHoBaHus, Nx Knaccudukauus, Ha3aBaHus 1 CBOMCTBA. Baaumopencteme ¢ KUCIOTaMu, KUCMOTHLIMK
okcmaamm 1 consiMu. PasnoxeHne HepacTBOPMMbIX OCHOBaHMIA. Cnocobbl NOMyYeHNsi OCHOBaHMM.

Kucnotbl, ux knaccudunkaumsi n HassaHus. ObLume xummyeckne cBoMcTBa kucnot. Baanmopencraue
KMCNOT C MeTannamMmn. ANeKTPoXMMUYECKUI psg HanpsikeHun meTtannos. Baammogencrene KMcnoT ¢
oKkcMaamun meTannoB. BsanmogencTemne KUCNOT C OCHOBAHUSIMIN — peakumst HemTpanmsaumu.

BsaumogencTeume kucnot ¢ consiMu. NonyveHmne 6eckMcnopogHbIX U KMCITOPOACOAEPKALLNX KMCHOT.

Conu, ux knaccudukaums n ceocTea. BaanmogencTtene coner ¢ meTtannamMmm, 0CO6EHHOCTU 3TUX
peakumn. BsaumopgencTene conen c consimu.

eHeTnYeckMe psabl MeTanna U HemeTtanna. 'eHeTudeckas cBA3b MeXay Knaccammn HeopraHUYeckmnx
BELLEeCTB.

MpakTnyeckne paboThbi:
PelueHne akcnepumeHTarbHbIX 3aaa4d no Teme « OCHOBHbIE KacChl HEOPraHUYECKUX COeAUHEHNINY.

Tema 4. Neprnoanyeckun 3aKoH U Nepmognyeckasl cuctema XumMmnyeckux anemenrtos A.U.
MeHngeneeBa. CTtpoeHue atoma. (Xumunyeckas cBssb. OKUCNIUTENbHO-BOCCTAHOBUTENbHbIE
peakuumn 154)

EcTecTBeHHblE CEMENCTBA XMMUYECKUX 3MIEMEHTOB: €M10YHbIE U LLIENTOYHO3EMESbHbIE MEeTansbl,
ranoreHbl, UHePTHbIE ra3bl. AMCbOTepHOCTb. AMCbOTeprIe OoKCuMAabl N rMapokcunabl. KomnnekcHble conu.

Mepuoanyeckuin 3akoH n NCX3.

ATOMBI Kak popma CyLLIeCTBOBaHUS XMMUYecKoro anemeHTa. OCHOBHbIE CBEIeHNS1 O CTPOEHUMN aTOMOB.
OnbiThl Pe3epdopaa. MNnaHeTapHas moaenb CTPOeHUs aToma.

CocTaB aTOMHbIX A4ep: NPOTOHbI, HEMTPOHbI. OTHOCUTENBHAs aTOMHas Macca.

Mukpomup. OnekTpoHbl. CTpoeHne INEKTPOHHBLIX YPOBHEN aTOMOB XMMMNYECKMX anemeHToB 1 — 20.
lMoHATWE O 3aBEpPLUEHHOM 3M1EKTPOHHOM YpoBHe. M3oTonbl.

XapaKTepI/ICTI/IKa aneMeHTa-meTanna u anemMeHTa-HemeTanna no ux nonoxexuto B NMNCX3.

MoHHasa xmmunyeckasi cBs3b. MoHbI, 06paSOBaHHbIe aTtomamMm MeTanoB 1 HemeTannoB. Cxembl
o6pasoBaH|/|;| WOHHOM cBA3N. IOHHbIE Kpuctannnyeckme peLlueTKku.

KoBaneHTHast xummndeckasi CBs3b. INEKTPOHHbIE U CTPYKTYPHble bopMyrbl. MOHATME O BaneHTHOCTH.
KoBaneHTHasa HenonsipHas cBsa3b. CxeMbl 06pasoBaHua KHC. MonekynspHble u aTOMHble
KpuCTannmMyeckme peLleTki, U CBOMCTBA BELLECTB C 3TUM TUMOM PELLETOK.

OneTpooTpuLaTenbHOCTb. Psa anekTpooTpuuaTensHocTy. KoBaneHTHas nonsipHas ¢Bssb. Ounorb.
Cxembl 06pasoBaHus KI1C.

MeTannuueckas xummyeckasi CBA3b 1 MeTannmyeckas Kpuctannunyeckasa pelleTka. CeolcTBa BeLLECTB
C 3TUM TUMNOM peLUeTOK.

CteneHb oKucneHwus. CpaBHeHme CTeneHn okKnucrneHna n BaneHTHOCTW. I'Ipanma pac4yeTa cTteneHu
OKUCneHwua no cbopmynaM XUMWNYECKNX COEANHEHNNA.

OkuncnutenbHO-BOCCTaHOBUTENbHLIE peakunn. OnpegeneHne cteneHen oOKMCNeHNsa ansa 3fNemMeHToB,
o6pa3ytoLLmMX BelleCTBa pasHblx krnaccoB. Peakummn noHHoro oomeHa n OBP. Okncnutens n
BOCCTaHOBUTESb, OKMUCIEHNE U BoccTaHoBneHne. CoctaBneHne ypasHeHun OBP meTogom
3neKkTpoHHoro 6anaHca.

Pe3epBHOe Bpemsa (3 4)

CopepxaHue yyebHoro npegmeTta

9 knacc



Tema 1. CtpoeHue atoma. Nepuognyeckuin 3akoH n nepmognyeckas cucteMa XuMmn4ecknx
anemeHToB [1.. MeHpeneeBa. CTpoeHue BellecTB. XuMnieckas cBasb. XMMMyeckue peakumm 17

4)

XapakTepucTuka ariemeHTa rno ero NonoxeHuto B lNeprnogmyeckon cucteMme XMMmMYecKknx anemenTos [.
. Mengeneesa. 3akOHOMEPHOCTU U3MEHEHUSI CBOUCTB 3NIEMEHTOB 1 NX COEAMHEHNI B Nepuogax u
rpynnax B CBeTe NpeacTaBreHnn 0 CTPOEHNN aTOMOB 31IEMEHTOB. 3HA4YeHME NEPUOLMNYECKOTO 3aKoHa.

TuWnbl XUMUYECKNX CBA3EN M TUMbl KPUCTaANNNYECKMX PELLETOK. B3anMocBsa3b CTPOEHMS U CBOWCTB
BELLECTB.

CBoncTBa OKCUAOB, KACIOT, OCHOBaHWUI M CONEN B CBETE TEOPUM 3MEKTPONUTUYECKON ANccoumaunm n
OKMCIEHMS-BOCCTAHOBIEHMSA. [ToHATME 0 NnepexoaHblx anemeHTax. AMGOTEpPHOCTb. ['eHeTudeckun psg
nepexonHoro anemeHTa. lNepruoanyeckuin 3akoH u Nepuogmyeckasa cucteMa XMMMYeCcKux anemeHTos .
N. MeHgeneeBa. O606LueHNE CBEAEHNI O XUMUYECKNX peakumnsax. NMoHSATME 0O CKOPOCTU XUMUYECKOM
peakunn. akTopbl, BNNAIOLLME HA CKOPOCTb XMMNYECKUX peakumii. Katannsatopbl U Katanms.
NHrmbutopsl. AHTMOKCUOAHTBI.

JTabopamopHbie onbimebl. 1. [Mony4yeHne rugpokcnaa antoMmnHUS U NccriefoBaHmMe ero CBOMCTB.
Tema 2. HemeTannbl u ux coeguHeHus. Kucnopogn. Bogopogn (25)

lMonoxeHne HemeTanoB B NEPUOANYECKON CUCTEME XuMmyeckux anemenTos [1.M. MeHaeneesa.
OO0Lwwme cBoKcTBa HEMETAsMOB.

Boaopoa — XMMmnyecknin aneMeHT 1 NpocToe BewlecTBo. dnsnyeckme n XmMmn4eckme CBOMCTBa
Bogopoaa. lNMony4yeHne Bogopoaa B

naGopaTopMM. I'Ionyqume BOAopoAda B NPOMBbILLUITIEHHOCTN. ﬂpmmeHeHme Boaopoaa.

["anoreHsbl: cb|/|3|/1qe0|<|/|e N XxMMmn4yeckme ceornctea. CoeanHEHNs ranoreHos: Xnoposoaopona,
XnoposoaopoaHaaA KMcroTa un ee Conu.

Kucnopog — xumuyeckun anemeHT n npoctoe Bewectso. O30oH. CocTas Bo3gyxa. Pusnyeckme u
XUMUYECKNE CBOWCTBA kmucnopogaa. lNonydeHne n npuMeHeHne Kucnopoaa.

Cepa: pusmnyeckme n xummnyeckme ceonctea. CoeguHeHns cepbl: CEpOBOAOPOA, CyNbdnabl, OKCuapl
cepbl. CepHas, cepHUCTas n cepoBOAOpOaHAsA KUCNOTbI U UX COJN.

A30T: bmsmyeckue n xummyeckme ceonctea. AMmmnak. Conv ammonHund. Okenabl asota. A3oTHas
KMcnoTa u ee Conu.

docdop: dusmnyeckne n xummyeckune ceonctea. CoeamnHermsa docgopa: okeng dpocgopa (V),
opTodocdopHasa KucnoTa n ee Conu.

Yrnepog: hmanyeckue n xummyeckne cBoncTea. AnnoTponus yrnepoaa: anvas, rpacduT, KapouH,
dynnepeHbl. CoegmHeHus yrnepoga: okcmabl yrinepoga (I) v (1V), yronbHas kucnoTa n ee conu.

KpeMHun 1 ero coegnHeHus.

HemoHcmpayuu. Obpa3supl ranoreHoB - NPOCTLIX BelecTB. BaanmoaecTeune ranoreHoB ¢ HaTpUEM,
antoMuMHueM. BelTecHeHne xnopom Gpoma unu noaa n3 pacteBopoB ux conen. Bsanmopaenicteue cepebl ©
MeTannamu, BO4OPOAOM M Kucnopogom. BaanmoaencTeme KOHLEHTPUPOBAHHOW a30THOM KACNOThI C
menpto. [NornolleHne yrnemMm pacTBOpeHHbIX BELLECTB UK ra3oB. BoccTaHoBneHe meam 13 ee okcvaa
yrnem. O6pasLbl NpMPOaHbLIX COeAMHEHNI XNopa, cepbl, ocdopa, yrnepoaa, kpemuus. Obpasupl
Ba)XKHEMLUMX ANsl HAPOAHOro X035UCTBa CynbgaToB, HUTpATOB, kapboHaToB, hocdaTos. ObpasLb
CTeKna, KepaMuvku, LieMeHTa.

JlabopamopHsbie onbimbli. 7. KayecTBeHHas peakuus Ha xnopug-uoH. 8. KauecteeHHa peakuus Ha
cynbat-uoH. 9. PacnosHaBaHue conen ammoHus. 10. MNonyyeHne yrnekncnoro rasa u ero
pacnosHaBaHue. 11. KayecTtBeHHas peakuus Ha kapboHaT-uoH. 12. O3HakoMneHne ¢ NpUpoaHbIMU
cunuKaTamu.

13. O3HakoMneHne ¢ NPOAYKLUMEN CUNTMKATHOW MPOMBILLIIEHHOCTMU.



Tema:3 MeTtannbl n ux coeguHeHnA(15 4)

lMonoxeHne MeTannoB B NeEpPMOANYECKON CUCTEME XMMYecknx anemeHToB .M. MeHaeneesa.
MeTtannel B npupoae n obwme cnocobbl nx nonydennd. Obwme pmsmnyeckme cBONCTBa METANNOB.
O6Lwme xnmmdeckmne CBoOMCTBa MeTarnmoB: peakumm ¢ HemeTannaMmm, KUcnoTamm, ConsiMmu.
ONEeKTPOXMMNYECKNI psa

HanpsbkeHnn metannos. LLlenoyHble meTannbl 1 nx coegmHeHus. LLlenodyHosemenbHble MeTansbl U UX
coegvHeHnsd. AntomuHmin. AMOTEPHOCTL OKcraa U rmapokcnaa antoMuHus. Xeneso. CoeanHeHuns
Kenesa 1 Ux CBOWCTBA: OKCcMAabl, rmapokemabl n conu xenesa (Il v lil).

HemorHcmpauuu. Obpasupl LWENOYHbIX U LWenoYHo3eMenbHbIX meTannos. O6pasubl cniaBoB.
B3anmopgencteue HaTpus, NUTUS U Kanbunsa ¢ Bogon. Baanmogenctesne HaTpust U MarHusi ¢
kucnopogom. Bsaumogenctame metannos ¢ HemeTannamu. MNMonyyeHne rkgpokemaos xenesa (1) v (111).

JlabopamopHsie onbimbl. 2. O3HakomneHne ¢ obpasuammu meTtannos. 3. Baaumogencrteme MeTanmnos C
pacTBopamu Kucnot 1 conent. 4. O3HakoMmneHne ¢ obpasuamm NpUPOAHbLIX COeAMHEHNI: a) HaTpus; 0)
Kanbuusi; B) antoMuHKs; ) xkenesa. 5. lNonyyeHne rugpokcnaa antoMmMHUS! 1 ero B3anmogencTeme ¢
pacTBOpamMm KUCIOT 1 wenodven. 6. KayectBeHHble peakuumn Ha noHbl Fe2+ n Fe3+.

lpakmuyeckas paboma Ne1
PelueHre akcnepumMmeHTanbHbIX 3agad no teme «MeTtansbl U UX COeaUHEHUS».
lpakmuyeckue pabomei.

Ne2 MonyyeHne, cobupaHme n pacnosHaBaHue rasoe (lMony4yeHne Bogopoaa, kucrnopoga, aMmmmaka u
YrNEeKUCnoro rasa u n3y4yeHne nx CBOMCTB).
Ne3. PelieHne akcnepumeHTanbHbIx 3agad rno teme «Hemetannsl IV — VII rpynn 1 ux coegmuHeHnny.

Tema 4. O606LWeHNe 3HaHUM MO XMMUU 3a KYPC OCHOBHOM LLKONbI (6 4)

®usnyeckuin CMbICr NOPSAKOBOrO HOMEpPa dfeMeHTa B NEPUOANYECKON CUCTEME XUMUYECKNX
anemeHToB [1. . MeHgeneesa, HOMepOB nepuoga u rpynnbl. 3aKOHOMEPHOCTU U3MEHEHUS CBONCTB
3NEMEHTOB N X COEANHEHUI B NEPUOLAX U rpynnax B CBETE NpeAcTaBneHUn O CTPOEHNM aTOMOB
aneMeHToB. 3Ha4YeHne NepmoanNyecKoro 3aKoHa.

TuNbl XMMUYECKUX CBA3EI N TUMbl KPUCTaNNMYECKUX peLleToK. Baanmocsasb CTpoeHMs 1 CBOWCTB
BELLIECTB.

Knaccudmkaumst XuMn4eckmnx peakumi no pasnmyHbiM npmMsHakam (YMCno u cocTtaB pearnpyroLwmnx m
00pa3syoLLMXCs BeLLEeCTB; TennoBor adeKT; NCNOMNb30BaHNE KaTannsaTopa; HarnpaBeHue;
N3MEHEHNe CTENEHEN OKNCINEHNS aTOMOB).

MpocTble 1 cnoxHble BellecTBa. MeTannbl U HemeTannsl. [eHeTUdeckne pAablI MeTanna, HemeTtanna u
nepexogHoro metanna. Okcuabl (OCHOBHbIE, aMPOTEPHBIE U KUCIIOTHBIE), MMAPOKCHAbI (OCHOBaHMS,
amdoTepHble rMaPOKCUAbI U KUCIOTbI) U CONMKW: COCTaB, Knaccuduvkaums 1 obme Xummnyeckme
CBOWICTBa B CBETE TEOPUN IMNEKTPONUTUYECKON AMccoLmaLmMmn 1 NpeacTaBneHunii o npoLeccax
OKUCMNEHUNA-BOCCTAHOBMNEHNS.

TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuectBo yacos JJIeKTPOHHBIE
Ne HaumenoBanue
(uu¢posbIe)
n/  pa3jgeioB H TeM Bcer  KourtpoasH IMpakTHueck
oOpa3oBaTejibHbIE
1| nporpamMmbl 0 ble padoThI ue padoTsl
pecypcsbl

Pasznea 1. IlepBoHavanbHble XUMHYECKHE TIOHATHUSA




XUMHSA — BaKHAs
00J1aCcTh
bu6mmoreka [IOK

€CTECTBO3HAHUSA U

1.1 . 5 2 https://m.edso0.ru/7f4183
MIPaKTUYECKON 7c
JEATCIbHOCTH T
JenoBeKa
BemectBa un bubmuorexa [JOK

1.2 XUMHUYECKHE 15 1 https://m.edsoo.ru/7f4183
peaxuuu ic

Uroro mo pazneny 20

Pa3znes 2. Baxkneiinue npeacraBu

TCJIN HEOPraHU4€CKHUX BEIIECCTB

Bo3zayx.
Kienopox bu6mmoreka [IOK

2.1 ' 6 https://m.edso0.ru/7f4183
[Tonstre 00 7c
OKCHJIax T
Bogopon. bubnuoreka [IOK

2.2 [TonsiTHe o 8 1 https://m.edsoo.ru/7f4183
KHCIJIOTaX U COJISAX ic
Bopa. PacTBopsl. bu6mmorexa [IOK

2.3 [TousTre 00 5 1 1 https://m.edso00.ru/7f4183
OCHOBAQHHX 7c
OCHOBHBIE KJ1aCChl bu6mmoreka [IOK

2.4 HEOPraHUYECKHUX 11 1 1 https://m.edsoo.ru/7f4183
COCJIMHEHU 7c

Wroro mo paszneny 30

Pazpnen 3. llepnoanueckuii 3axkon n [lepuoguyeckas cucreMa xumuiecknx 3j1ementon /1. U.
MenpeneeBa. CtpoeHune aToM0B. XUMHUYecKas ¢BA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE

peakuun
Ilepuoanueckui
3aKOH U
Ilepuoauueckas
31 cucreMa
XUMHUYECKHUX
anemenTtoB Jl. U.
Meneneena.

Crpoenue atoma

bu6mmoreka [IOK
https://m.edsoo.ru/7f4183
7c

XuMu4yeckas
CBA3b.
3.2

OKHUCIIUTENBHO-
BOCCTAHOBUTEbH

bu6mmorexa [IOK
https://m.edsoo.ru/7f4183
7c
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snemeHToB VIIA-
TPYIIIBL.

bI€ pEaKINHU
bub6mmoreka [IOK
Hroro no paszneny 15 https://m.edsoo.ru/7f4183
7c
bu6mmoreka [IOK
PesepBHOe Bpems 3 https://m.edsoo.ru/7f4183
7c
OBIIEE
KOJIMYECTBO
68 5} 5
YACOBIIO
ITPOI'PAMME
9 KJIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBanue
(uudpossbie)
n/  pasiesioB M TeM Becer  KoHTpoubH IlpakTHyeck
oOpa3oBaTe/ibHbIE
I NnmporpaMMabl 0 ble padoThI ue padboThbl
pecypcebl
Pa3znea 1. BenecTBO U XUMHYECKHE PeaKIUU
[ToBTOpEeHue
yriayoneHue bubnuoreka [IOK
11 3HaHUI OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a6
paznenoB Kypca 8 36
KJlacca
OcHoOBHBIE
3aKOHOMEPHOCTHU bubmorexa [JOK
1.2 P 4 https://m.edsoo.ru/7f41a6
XUMHYECKHX 36
peakuuin o
DNEKTPOIUTUYECK
as TMCCOLMAITHSL. bu6nmorexa LIOK
1.3 XUMHUECKHE 8 1 1 https://m.edsoo.ru/7f41a6
peakuunu B 36
pacTBopax
Hroro no paszneny 17
Paznen 2. Hemerasuibl U MX COeIMHEHU S
O6mmas
XapaKTepUCTHKA bubmuotexa [IOK
2.1 XUMHUYECKUX 4 1 https://m.edsoo.ru/7f41a6

36
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T"anorens!

O61mas
XapaKTePUCTHKA
- bu6nunorexa LIOK
2.2 6 https://m.edsoo.ru/7f41a6
aneMeHToB VIA- 36
rpymmbl. Cepa u eé o
COCJIMHCHHMS
O61mas
XapaKTePUCTHKA
XAMUYCCKHUX bu6nmoreka [IOK
2.3 anemeHTOB VA- 7 https://m.edsoo.ru/7f41a6
rpymibl. A30T, 36
dhocdop u ux
COEIMHEHHMS
O6mas
XapaKTePUCTHKA
XAMUYECKHUX bu6nmorexa LIOK
2.4 sneMeHToB IVA- 8 https://m.edsoo.ru/7f41a6
IpyIIbL YTIepos 36
U KPEMHUM U UX
COEIMHEHMS
Wroro mo pazneny 25
Pa3pen 3. MeTa/uibl M HX COeTUHEHU S
N bubnuorexa [JOK
3.1 Obuge ceoficrea 4 https://m.edSO(I)_.[ru/7f41a6
METaJIJIOB 36
Baxneiimme bu6nmorexa LIOK
3.2 METaJTBI U UX 16 https://m.edsoo.ru/7f41a6
COCIUHEHUS 36
Hroro no paszneny 20

Pasnen 4. Xumus u okpy:kaiomas cpeaa

BemiectBa u bu6mmoteka IIOK
4.1 MaTepHalIbl B 3 https://m.edsoo.ru/7f41a6
JKU3HU YeJIOBEKA 36
Hroro no paszneny 3
but6mmoreka [IOK
PesepBHoe Bpems 3 https://m.edsoo.ru/7f41a6
36
OBIIEE 68
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KOJIMYECTBO
YACOB I10
I[TPOTPAMME

Yunutenb CumoHoBa Nn.M.
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