MeToamrieckae peKoMen aTHH
IO NIPEeNoAABAHMIO y9eGHOro mpeaviera «XamMum»
B 00meoGpasoBaTeNHEIX opranmsamasax Mypmasckoii 06xacra
B 2020/2021 yge6aoM roxy

JaHHble METOAMYECKHE DPEKOMEHAALUMH paspaboTaHbl A MEIATOTHYECKHX
PpaboTHHKOB 061e06pasoBaTeNBHBIX OpraHu3auuii MypMaHCKol 06JacTH ¢ HENbIo
PasbACHEHHI HOPMATHBHBIX HOKYMEHTOB, @ TakkKe I OGECHeYeHMA ETUHOro
00pa3oBaTeNLHOro NPOCTPAHCTBA 110 Y4eGHOMY NpeaMeTy «XuMus».

1. HopmaTuBHEIe B MeTOAHYECKHE JOKYMEHTHI, 06eCHeauBatonIe
OPraHH3AIHIO 00pa30BaTeNbLHOMN JeSTEILHOCTH 0 IPeAMETY

ITpenonasanue yueGHoro npeamera «Xummsa» B 2020/2021 y4ebHOM romy
BEAETCA B COOTBETCTBUM CO CNEYIONIHMMH HOPMATHBHBIMH Y PACIOPSAHTENbHbIMHU
JOKYMEHTaMH;

1. Gepepanerpli 3akoH oT 29.12.2012 Ne 273-d3 «06 0bpazoBaHuK
B Poccuiickoit ®enepauuny.

2. Tlocranosnenue [Ipagurenscta PO ot 30.06.1998 Ne 681 «O6 YTBEPXKIOCHHH
TepeyHs HapKOTHYECKUX CPEACTB, INCHXOTPONHBIX BEUIECTB M MX HPEKYpPCOPOR,
NOANEKAMHIX KOHTPOIO B Pocculickoii ®epepanuuny».

3.Tlpukas MunobpHayku P® ot 05.03.2004 Ne 1089 «O6 YTBEPKICHHH
(enepanbHOro KOMIOHEHTAa TOCYHApCTBEHHEIX 00pa30BaTeNbHBIX CTaHAAPTOB
HA4anbHOTO  OGLUEro, OCHOBHOTO OBMIEro U CpedHero (NONHOIO) oBIero
obpasoBaHuA».

4, Tlpukas MunobpHayku P® or 09.03.2004 Ne 1312 «O6 YTBEPIKACHHUU
(enepansHoro GasucHoro yyebHoro mnaHa W NPUMEPHEIX yYeOHBIX IUIAaHOB It
00pazoBaTeNbHbIX Yupexaeruit Poccuiickoii Deepalny, peaTH3YIOHX IPOrPaMMBI
obimero o6pazoBanHuay.

5.Tlpuxas Munobpuaykn P® or 17.12.2010 Ne 1897 «O6 YTBEPIKACHHH
(henepasIbHOro roCyIapCTBEHHOTO 06Pa3oBATENBHONO CTaH[apTa OCHOBHOTO 00LIEro
obpazoBaHuA».

6. Ipuka3 MuHoGpHayku Poccuu ot 17.05.2012 Ne 413 «O6 YTBEPXKIEHHH
(enepanbHOro rocynapcTBEHHOr0 06pa3OBATENBHOTO CTAHAAPTA cpenHero o6uiero
obGpasoBaHus».

7.Ilpukas Munnpoceemenus Pd or 28.12.2018 Ne 345 «O tenepaisrom
nepeyHe yueOHHKOB, PEKOMEHTYeMBIX K HCIOB30BAHHIO TIPH PeaTH3aLii HMEIOIHX
TOCYapCTBEHHYIO aKKPEAHTALIO 06pa30BaTeNEHEIX IPOrpamMM HaYaIbHOTO 0GLIero,
OCHOBHOT'O 0611ero, CpeaHero 0G1Iero 06pasoBanHumy.

8. Iocranosnenue QenepanbHON CTys«6bl IO HAH30pY B CBETE 3AIIUTHI IpaB
notpebutenel u 6aaronomyuns yenoseka, [N1aBHOTO roCyIapCTBEHHOTO CaHMUTAPHOI'o
Bpaya P® or 29.12.2010 Ne 189 «OG6 yreepwnennn CanllnH 2.4.2.2821-10
«CaHNUTapHO-ONMAEMHONIOrHYECKHe TpPeOOBaHMA K YCIOBUAM K OpraHu3aLHu
ofy4enus B 061e06paz0BaTENLHBIX YIPENCICHHAKY.

9. Tlncemo Munncrepersa o0pasoBanus M Hayke Poccniickoi Qenepauun ot
24.11.2011 Ne MJI-1552/03 «O6 ocHalueHHu 0611e06PasOBATENEHBIX YUPeKACHHIH
yueGHEIM ¥ yuefHO-Iab0paTOpHBIM 060PYOBAHHEM.

10. ITucemo Munznpaea Poccuu ot 05.10.2018 Ne 14-3/2095930 «O6 okaszaHuu
NIepBOi MEANLITHCKOM IIOMOLIHY. |

11. IlpuMepHas ocHOBHas o6pasoBaTenbHAS nporpamma ool‘HOBHoro obuiero
obpasoBaHuwsi. OpobpeHa pewieHueM (hemepanbHOro Y4€0HO-METOIMYECKOr0
0GbeMHeHHs M0 00IeMy OGpasOBaHHIO, MPOTOKON OT 08.04.2015 Ne 1/15 (=
pefakiun mpotokona Nel/20 or 04.02.2020) // Peectp IIpMMEPHBIX OCHOBHBIX
o6meofpasoBareNbHEIX  porpaMM  MUHHCTEpCTBA npoceemienusa  Poccuiickoit
Genepauuu [OnextpoHuslii pecype]. — URL: http:/fgosreestr.ru/re I‘str.

12. TlpumepHas ocHOBHas 0GpasoBaTeNbHAs Nporpamma cpenHero oGLIero
obpasopanus. OpmobpeHa pemeHHeM —(eepaIbHOTO Y4e6HO-METOAHYECKOTO
oGberHenus 1o 06ueMy 06pa3zosanmio (MpoToko ot 28.06.2016 Ne 2/ 16-3) // Peectp
IIpMMEpHEIX  OCHOBHBIX  O6IHE06PA3OBATENBHEIX nporpamM i MuHHCTEpCTBa
npoceeitenus  Poccuiickoit  denepanmu  [DnekTpoHHBIH pecype]. — URL:
http://fgosreestr.ru/reestr. }

13. Merozuveckine  peKOMEHRAUMH 1O  OpraHH3ALUH pGpasosaTenLHoﬁ
ReATeNbHOCTH B 06IIe0GpasoBaTeNbHEIX OpraHu3aLmMax MypMaHckoll obnacty,
PeAU3yIOMuX Nporpammel - npouneHoro  obyuyenus  (http:/iroS1.ru/feos/fy
0s-0snovnogo-obshechego-obrazovaniya/2 7-metodicheskie-materialy/1 104-2015-07-1
7-10-52-39). !

14. TlnceMo MunmcTepcTBa 06pasoBaHus M HayKH MypMaHCtKo#i 061acTH oT
27.01.2015 Ne 17-05/457-UK «O wuanpaenenun MaTepHAIOB ‘ [0 OCHAaLIEHHIO
00meo0pa3oBaTeNbHEIX  OpraHusalmyli  J1aGopaTopHbIM, IEMOHCTPALMOHHBIM
060pyROBaHHEM 1 HATJIAHBIMA NOCOBHIMH, HEOOXOXMMBIMY JIs piteanusauun oIroc
OCHOBHOTO M CpeaHero obuiero o6pasoBaHHs (ECTECTBEHHOHAYYHad NpeAMETHAs
o6nacTs)y. -

2. PexoMeHAAIMH 10 IPOEKTHPOBAHMIO M Peai3aliK paBoanx mporpamm
Y4eGHbIX IpeMETOB B YCIOBHSX peanmamua ®IOC cpeaHero oomero

obpazoBabns !
|

B cootsercreuu co cratseii 12 denepansHoro sakona ot 29.12.2012 Ne 273-03
«O6 obpasopannn B Poccuiickoii denepartiun» o6u1eo6pa303a'renb#lble OpraHu3aLux
paspabaTsiBaloT 06pasoBaTeNbHbIE MPOrPaMMbl B COOTBETCTBHH ¢ GI'OC cpenHero
obuiero 06pasoBaHHA H C Y4YETOM COOTBETCTBYIOLIHX NPHUMEPHBIX OCHOBHEIX
06pazoBaTeNbHEIX NPOrPaMM CpeAHero obiero 06pasoBanus (nanee — [TOOI1 COO),
BKMIO4EHHEBIX B peecTp ITOOIT Munnpoceemenus Poccun. !

Opranusauyonnsiii pasgen TIOOII COO pekomennyer H3yYeHHE XHUMHH Ha
6azoBoM ypoBHe 2 rofa no 1 gacy B Hefmemo, Ha yry6iieHHOM YpoBHe - 2 roza no 3
uaca B HE/Ieo, Ha yriryGlIeHHOM yPOBHE B €CTECTBEHHO-HAYTHOM ppoqmne -2ropa
II0 5 4acoB B HEIENIO. i

ABTOpCKME MpOrpaMMBl  y4eGHBIX TNPEAMETOB K KOHL(pCTHBIM YMK,
paspabotannsle Ha ocHose IIOOIT, MOryT HCIIONB30BATECS KaK paboyne nporpamMmeL.
Bomnpoc 0 BO3MOXHOCTH HX MCMIONB30BaHKA B cTpyKType OOIT mx{onu pelaercs Ha
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YpoBHe 0611eobpazoBarensHoit opraHuzamuy ! . Ilpu sToM BaxHOe ycmoBue, uTo
yueGHuKH M3 maHHOro VMK pekoMeHmoBaHbI K HCIONB30BAHUIO, T.€. TPOLIIH
SKCMEPTH3y, B T.4. Ha coorBeTcTBHE ®I'OC M BXOmAT B (benepanbHEI nepeueHs
YueBHHKOB.

B cooteercreun ¢ ®I'OC s CTPYKTYpe pabouell mporpammel no npenmery
003aTENBHO OMKHBI GBIT NPECTABNEHDL:

1) nnanupyemble pe3yJbTaThI OCBOCHUS yueBGHOTro HpeaMeTa;

2) conepsaHue yueGHOTO mpeaMera;

3)  TeMmaTHYECKOE ILIAHUPOBAHHME C YKA3aHUEM KONHYECTE 9acoB, OTBOIMUMBIX
Ha OCBOEHHE KO TEMBL

Ilnanupyemele pesynsTaTe! pannoHabHee pacnpenenuTs o rofgaM o6yyeHus.

Paspen  paGoueii  nmporpammsl «Cozepikanue  y4e6HOro  mpeMeTa»
paspabatbiaetca yuuteneM ¢ ywerom IIOOII COO u wua OCHOBE aBTOPCKOIf
nporpammsl k YMK, no koropomy Benercs npenonaeanue. «[Ienarors umeroT npaBo
Ha TBOPHECKYI0 WHULMATHBY, pa3pabOTKy M NpPHMEHEHHE aBTOPCKIX Mporpamm H
METONOB OOYYeHHS M BOCHMTAHHMS B Ipelenax peanusyemMol obpazoBarenbHOIl
TIPOTPaMMEIN>,

Paznen paGoueit nporpammsl: «TemaTHueckoe IUIAHKPOBaHue B paboueii
TIpOrpamMMe COCTOHT U3 TEMATHYECKHX 6JI0KOB, OOBEAMHMOMIMX PSA HHAAKTHICCKHX
CAMHUL  COOTBETCTBYIOWIErO  pasfeia  CONEpKAaHHA  Y4eGHOro npeaMera,
PAcCUHTARHBIX HA H3YYEHHE B TEYEHHE HECKOILKHX YPOKOBY.3

OBbem MpaKTHUECKOH YacTH Kypca XUMHU ONpele/IeTcs YIUTENeM C YYETOM
TOOI1.  Opuentupom  cimyskar NPHMEpHBIE NepevHH MNpaKTHYecKuX pabor,
npusenennrie B ITOOI. Komuuecto ux B paGoueit NporpaMMe Y4MTeNa JOJLKHO
ObiTh He MeHbwie, yem B ITOOIT. Haspaums npakTH4yeckux pabor B paboueii
TpOrpamMme y4HTEII MOTYT OTIIHYATECS OT HOPMYIHPOBOK, IpHBeaeHHbIX B [IOOIT 1
COOTBETCTBOBATh (YOPMYJIMPOBKAM M3 aBTOPCKOI nporpaMmel K JanHoMy YMK.
[IpakTuyeckue paGoThl M0 NPOAOIDKMUTENLHOCTH 3aHHMAIOT BECh YPOK M MOAJIEKAT
003aTeNBHOMY OLIEHHBAHMUIO.

Anst paspaboTkM paGouUX NPOTPaMM  SIEKTHBHBIX KyPCOB pEKOMEHIyeM
yuebHoe nocobue «CGOpHHK NPHMEPHBIX pabouux nporpamm. DNeKTHBHLIE KYpCEI
A5t NPOGHITBEHOI MIKOMEI: yueh. nocobue ms obeobpasosar. opranuzaumii / [H. B.
AHTHNOBa ¥ AIp.]. — M.: [Ipocsemenue, 2019. — 187 c.— (Tpodmnbhas wkona). —
ISBN 978-5-09-065231-5 u3 cepun «IIpodunbHas mikonan.

Bwmecre ¢ Tem, pexomennyerca npenycmotpers B pabouix nporpaMmax gacel Ha
OpraHH3aLMI0 NOBTOPEHHs CONEIKAHHSI M IIPAKTHUECKOM YacTH nporpaMmbl 1o
XMMHM, OCBOGHHBIX yuammumucs B 2019/2020 yuebHoM romy = YCIIOBHAX

' Mucemo Jenapramenra roCYAapcTBeHHOl nomuTHKM B cdiepe o6pasosanust Munobpraykn Pocenu  «O paGowmx
nporpammax yueGHeix mpeameros» ot 28.10.2015 Ne 08-1786; IMucemo JlenapramenTa ofmero obpasosanus
Munobpuayknn  Poceun  «O ppenemn denepanbHIX rocCyNapCTBEHHBIX ofpasosaTenbHLIX CTAHAAPTOB O6wWErD
obpazosasuay ot 19.04.2011 Na 03-255.
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3 Mucumo enapTamenta rocynapeTseHHoil NOSMTHN B cipepe obpasoranin MunoSpraykn Poccunt ot 07.08.2015

Ne 08-1228 «MeTonmmeckue pexoMeHaaLHI IO BOMPOCAM BBEACHHA (JeACPANEHBIX FOCYARPCTBEHHEIX 06DA30BATENLHBIX
CTaH#apToB o6mero ofpasosanusn;

|

AUCTAHUMOHHOrO 00yyeHHs. PexoMeHayeTCs opranu3oBats IOBTOPEHUE TeM:

9 knacc - «PacTeopenye. Pacteoprr. CaoiicTea PacTBOPOR IMEKTPONHTORY,
«THIIBI XUMUYECKHX CBA3EH); ”

10 Krace - «A30T U ero coeuHeHuA, «Docdop U ero coequHe A, «Yrnepon
H ero coeanHeHus», «KpeMHuii ¥ ero coenuueHuI»
11 xiace - «A3oTcopepaxamue oprannyeckie COSNIUHEHHA», K XUMHA H XKHU3HBY.
i
3. PexoMenIanum o A3y9eHnio HaHGoTee c.no:m;lmx TeM

y4euoro mpeamera «XuMuams ‘

|

B yncite TpamuuMOHHO CIOKHEIX IS y4aumxcs 8-9 KnaccoB 1o HToraM aHamsa
pesyneraros I'HMA, BITP BcOLIl MoxHO Has3BaTh CIIEYIOLINE TEME]:

l. Vuenue o mepuommumoctn U, Menpeneesa c TOYKH 3peHHs TEOPHH

CTpOeHHUs aToMa. IIPOrHO3MpOBAHHE 3IMEKTPOHHEBIX CTPYKTYP aTOMOB XHMHYECKHX

SIIEMEHTOB M CBOHCTB COEMHEHH T XUMUMECKHX DIIEMEHTOB HCXOJI M3 MX TOJIOXKEHHU

B [Tepuonuyeckoit cucreme. j

2. OMEKTPOHHOE CTPOEHUE MOJIEKYI, BUAEI XHMHYECKUX CBA3EH, UX Hapamerpel
U CBOHCTBA, T€OMETPHYECKHE (hOPMEI MOEKYIL.

3. TIporHosupoBaHye KUCIOTHO-OCHOBHBIX CBOMCTE OKCHIOB M THAPOKCHIOB.
[eneTnyeckas cBs3b MeXIY KiIaccaMu HEOPraHUYECKHX COENHHEHMU.,

4. O61ue 3aKOHOMEPHOCTH MPOTEKAHHA XHMHYECKHX peaxun%i: HX 3HEPreTHKa,
YHCHHE O CKOPOCTH XUMHYECKOH PEaKIMH H XUMHUYECKOM PaBHOBECHM.

5. XuMuyeckue CBOMCTBA METaJUIOR. OCO0EHHOCTH XHMHYECKHX CBOICTE
COEAMHEHHIT IEPEXOHBIX METANIIOB: 1IHHKA, JKeJle3a i Xpoma. |

6. XuMHYecKue CROHCTBA HEMETAIIOB. |

7. l'eHeTrHecKas CBA3B MENAY HEOPraHHIECKUMH BemecTBaMé.

B cBsi3u ¢ uamenennamu B KM I'MA 1o xumun B 9 xiacoe PEKOMEHIYETCs

BKJIIOYUTSH B 06Pa30BATENBHYIO AEATENBHOCTD 32aHMS HOBOTO THOE:

1. TIpaKTHKO-OpHEHTHPOBAKHBIE 3a0aHUA C ENUHEIM KOHTEKCT M.

2.3anaHua 6a30BOr0 YPOBHA CJIOXCHOCTH, Tpeanonararomye Npou3BecHHE
pacyeros. i

3. 3afaHus BEICOKOTO YPOBHS CIOXKHOCTH, HalPaBJICHHbIE Ha IPOBEPKY 3HAHMIL
YHaIMMHICs FeHETHIECKHX CBA3eH Mexay KIaccamMu COeqUHEHHUI. ‘

4.3ananuii  mpaxTHyeckoif yacty, NpearoJaraouye r'ﬁnaﬂﬂposaﬂne u
MOZCTHPOBAHHE SKCIIEPUMEHTA, HAIPABJICHHBIE HA MPOBEPKY TEXHHKH SKCIIEpUMEHTA
H yMeHH# GesonacHoit paGoTsI ¢ peakTHBaMH U obopynosanmem.

TIpuMepE! 3afaHNi IPeICTARNEHEL B TIpUIIOXKeHUH 1. !

B nemsx cosepuieHcrBoBanua o6pasoBarensHoOil REeATEeNLHOCTH 0 XHMMM Ha
YPOBHE OCHOBHOTO 06I11ero 06pa3oBaHis PeKOMEHYETCH: !‘

1. Illupe HCroNB30BATE Pa3MYHEIE PHEMBIL paboTHI ¢ TEKCTAMH XMMUYECKOTO
CONepIaHUA LIS pasBUTHA HaBLIKOB paGoThl ¢ HH(OpMaLHei, eé} HMHTEpHpeTanu,
aHanM3a  CMBICNIA  MCNOJIB30BAHHBIX  XHUMHYECKHX TOHATHY, ~ 3aKOHOB M
3aKOHOMEPHOCTEH, MPOABNIEHMS XHUMHYECKMX peakumii u ABJIEH}H. MoryT 6bITE
HCIIONB30BAHEl  MaTepUaibl  y4yeGHHKA, (parMeHTHI TCKCT?FB HayuHolt u

Hay1HO-TOMY IAPHOH JINTEPATyphl XUMUKO-GHONOrMYECKOH HANPABleHHOCTH:
|

|
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- TEKCTbl C OMMCAHMEM XUMHMMECKHX fABJICHHH HJIH NpPOLECCOB, HAaOIONAEMBIX B
NIpHpONe WM B MOBCEAHCBHON JKH3HM I/ (OPMHPOBAHHS YMEHMIl BBIIENATH
OIIMCAHHOE B TEKCTE SBJIEHHE WJIM €ro NPHU3HAKH, OOBACHATEH OIHCAHHOE SBJICHHE
TIpH MMOMOIIH MMEIOLMXCH 3HAHMIA;

— TEKCTHI C ONHCAHMEM IKCTIEPHMEHTa, HAGIONEHHA HITH OMBITA Nt (GOPMUPOBAHUA
M PasBUTHA YMEHHWIl BBIZENATH MM (JOPMYNHpOBATH THIOTE3Y OIHMCAHHOIO
HaOJIIONEHMA WIM ONBITA, IOHMMAaHWE YCNOBH TPOBEXCHHS 9KCIEPUMEHTa,
HAGIIIONIEHUS HIH OMEITA, PA3BUTHE YMEHH (OPMYTHPOBATE BHIBOZLL,

2. Ipu npoBeieH!M MPAKTHUECKHX PaGOT HCMONE30BAT PA3NUYHBIE MOJENH UX
TMPOBEACHHUS — OT IPHMEHEHHA 3apaHee 3aaHHOTO MJIaHa BEINOIHEHH paboTh Yepes
CaMOCTOATENLHOE BBINONIHEHHE OTAENBHBIX IUArOB (IIOCTAHOBKH LIEJIH, ONpeneNeHI
TEOPETHYECKAX OCHOB BBINOJIHEHHS) O CAMOCTOATENLHON Pa3spaGOTKH aNropuTMa
BBIMOJIHEHNA  NpakTH4eckod paboTel. OO6sa3aTencHbIM  TpeGOBaHHEM  IOJLKHO
BBICTYNaTb MpPENCTABCHHE DKCIICPHMEHTANBHBIX PpE3yJLTATOB B BHAE TaGMHIL,
rpapHKoB.

3. Tlpu xommnexkTalmH oGOPYOBAHHA KaGHHETA XHMHH OCHACTHTB
06pasoBaTeNbHy0 JEATENBHOCTh NPUGOPAMH ¥ PEeaKTHBAMY, NO3BOJAIOIUME B
TIOJTHOM Mepe peanu30BaTh NepeueHb NPaKTHIECKHX paboT.

B uucne TpyAHBIX Uit yuamuxcs 10-11 KIaccoB MOXKHO Ha3BaTh clenymomue
TEMBIL:

1) 3akoHOMEDHOCTH H3MEHEHH] XHMHYECKHX CBOMCTB OJIEMEHTOB M HX
COCLMHEHUH 110 MEPHOJAM H TPYIIIAM.

2) lpasuna pa6ote! B aGoparopuu. JlaGopatopHas nocyna u obopynoBaHue.
IlpaBuna GesonacHocTn npu paBoTe ¢ EAKHMH, TOPIOYHMH ¥ TOKCHYHBIMH
BEIIECTBAMH, CpelCTBaMH OBITOBON XuMHH. HayuHble MeTompl HCCIENOBAHMT
XUMWYECKHX BELIECTB W NpeBpameHuit. MeToapl paspeneHds cMecell H OYMCTKH
BewwecTB. [ToHATHE O MeTaTypruu: obiue crnocoGsl NoTydYeHus MeTamioB. O6mue
HayuHBIE MPUHUMIE! XMMHYECKOTO NpPOM3BOACTBA (HA NPUMEpPE IIPOMEIIIEHHOIO
TMOIYHMEHNA aMMHMaKa, CEpHOH KHCNOTHI, MeTaHona). XHMHYECKOE 3arpA3HEHHE
OKpYKatolllel CPelIbl H ero [oCeACTE . [IPHPO/IHEIE HCTOYHHKHU YIIIEBOAOPOLOB, UX
nepepaGoTka. BBICOKOMONIEKY/IAPHBIE COEAMHeHHA. PeakuuH IOIMMEpH3aLUH |
nonukonaeHcaumy. [ommeper. [TnacTMaccst, BONOKHA, KAyUyKH.

3) KoBaneHTHas XuMMuecKas CBA3b, € pPasHOBMIAHOCTA M MEXaHH3MEI
00pa3oBaHus. XapakTepHCTHKY KOBANISHTHOH CBA3H (NOAPHOCTD SHEPIUs CBA3M).
HoHHas cBa3b. Merannuueckas cBs3b. Bonoponuas cesss. Bemectsa MOJIEKYJIIPHOTO
M HEMONEKYJIAPHOTO CTpoeHMsA. THN KpHUCTANIMYECKOM pewméTkd. 3aBHCHMOCTE
CBOMCTB BELIECTB OT HX COCTaBa U CTPOEHHS.

4) XapakTepHble XHMHYECKHE CBOMCTBA HEOPIAHHYECKHX M OPIaHMYECKHX
BEILIECTB.

5) KauecTBeHHBIE peakuMM HAa HEOPraHWUECKHE BEIECTBA M HOHBL
KauecTBeHHbIE peaKiii OPraHMYECKIX COSAMHEHMIL.

6) Teopus XHMHYECKOTO CTPOEHMA OPraHHYECKHX COSHMHEHHH C IO3MIHH
SJEKTPOHHBIX NPEACTaBIEHNH B XMMHH. SIBICHMS M30MEPUM M FOMOJIOTHH. Bumst
H30MEpOB.

7) MexaHu3Mbl XMMHYECKHX PEAKIHil B OPraHH4ecKoH XUMHH.

|
'

. |
8) Peakumy OKMCIEHUS OPTaHHYECKAX COENUHEHMI, ,
9) Teneruyeckas CBA3b MeXOy OPraHHUYECKHMH U HEeOPraHUYECKAMH
BEIECTBAMH. i

Aot coBeplueHCTBOBaHMs 0Gpa3OBATENLHON JEATENLHOCTH MO XUMHM Ha
YPOBHE cpefiHero o6mero o6pa3oBaHus NpH peau3aluu Iporpa ‘ M yriTyGJeHHOro
YPOBHA PEKOMEHAYETCs:

1. LenenanpasnenHas paGoTa M0 OCBOSHHIO YHAIIHMUCA METOZOB pelleHHs
Ka4€CTBCHHEIX M  KOJNMYECTBEHHBIX  3afay, TpeOylmux | OoT  ydaumuxcs
CaMOCTOATENIBHOTO TOCTPOEHHA MOIENIH pelLleHHs. Heo6xomdM0|§ CHCTEMATHYECKH
PeaIH30BLIBATE HA YPOKE PellleHHe KOMIUIEKCHBIX KaUeCTBEHHBIX M [pacyeTHRIX 3a0ay,
11 KOTOPBIX HeOOXOMMMO NpPEACTABMTH Pa3BEpPHYTHIA OTBET (7cBEMeHHBIH 1M
YCTHBIi), BKIIOYAIOWMH OMUCARHUE XHMMYECKHX CBOMNCTB, MCIONB30BAHHBIX MUIA
pelIeHns 3a8aHus. }

2. ITpu peanusanuy KOMIUIEKCA NIPAKTHHECKUX paGoT o6pa11;n'r5 BHUMaHHE Ha
PasBUTHE HABEIKOB CaMOCTOATENBHOTO TUIAHMPOBAHMA paGoTsl, dukchpoBaHue
DPU3HAKOB XUMHYECKHX PeaKUuil, paGoTsI ¢ peanbHbIM xnmuqecrm\s%[ obopynoBaHueM
U peaKkTHBaMM, BHAEO SKCIIEPUMEHTOB H OINBITOB, a TakkKe pAGOTy € TEKCTOM
XHMHYECKOTD CONepIKaHus. !

4. PexoMeHJaNUH II0 YIeTY PErHOHAJILHEIX 0COGEHHOCT it Mypmanckoi
00/1ACTH PN M3yYeHHM XUMHH |

MenepaneHbIi 3aK0H 0T 29.12.2012 Ne 273-03 «06 o6pa303aHJun B Poccuiickoit
Genepaumn» GOpMYIHPYET B KavecTBe MpPHUHIMNA TOCYHAPCTBEHHOM NONUTHKH
«BOCIUTAHHUE B3aUMOYBa)KEHHs, TPXAAHCTBEHHOCTH, |  NATPHOTHU3MA,
OTBETCTBEHHOCTH JIMYHOCTH, @ TAKKe 3aUTY W pa3BUTHE | STHOKYETYPHBIX
ocobenHocteifi M Tpaguumii Hapomos Pocchiickoit Qefepaid B YCIOBHAX
MHOTOHALHOHATEHOTO TOCYAapCTRAY. :

Peanuszanus perHoHanbHOr0 COAEpXAHHS B NpPENoaBaHUM 'XUMHH TIO3BOJIMT
TIOBBICHTB 3HAYMMOCTE IIPEAMETA M IIPHBIIEYD K HEMY BHHMaHHE Y44Imuxes, IoMo4b B
pelneHuy npo6neM npoopHeHTaluy; PaCIMPUT U yITyGHTE 3HAHUH YauXcs O
POAHOM TOpOAE; BOCHHTATh Y YYAUIMXCS YYBCTBO HaTPHOTH3MA M TPayKHAHCKOM
OTBETCTBEHHOCTH; MOBLICHTh PE3YNBTATHBHOCTE OOYUeHMA M xa“qecnaa YCBOGHHSA
MaTepHania. :

PeruonaneHoe CcoepkaHHe IIPEOMETA MOYKET BBO}mTLCﬂ; NpY  H3YYEHUH
NPUMEHEHHUS, CBOHCTE ¥ [OJIyYEHHs BELECTB, PEIICHHH 33124, NMPOBEIEHIH YHeGHEIX
9KCKYpCHiL. i

Ha marepuane yueGHoro mpemmera «Xumus» MOryT ObiTh peaju30BaHel yyeGHbIe
TIPOKTEL, B TOM 4YHCIEC HMHIMBHAY&ILHBIE HMTOTOBBIE, OTPDKAIOLIME PErHOHANBHEIE
0coGeHHOCTH MypMaHCKo# 061acTH, 110 CHEYIOIIM HANPABICHHAM: |

— Ponb XxuMHAH B pasBUTHM perHoHa. |

— XuMHYecKHe pecypckl MypMaHCKoii 061acTy. |

— IIpobneMel passemxy i AOGHINM IONE3HBIX HCKOMAEMBIX. |

~ OCHOBHbIE XMMHUYECKHE NPOM3BOACTBA: CHIPE, TEXHONOTMH}; IPOLYKLIAS.

|
|
|
!
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— IlepcliexTHBEI Da3sBUTHS XUMMHYECKOH MNPOMBILINEHHOCTH B Mypmanckoit
obnacru.

— Kauectso npupomsoH cpempl W cocTosmue HPUPOIHBEIX  PECypCoB
Mypwmanckoit o6nacth.

— Brnusnue npomeluieHHEIX 30H Ha KauecTRO HOPHPOAHOI Cpensl.

— Okonoruyeckue npoGaemer MypMaHckoit 061actH i IYTH UX PEIIeHHS.

— XHMHMYECKOE 3arpi3HEHME B MPOMBILIEHHEIX ropofiax M IOCeKax
Mypmanckoit obnactu.

— Kontposs 3a cocrossuem Boas!, BO3Myxa, OYB MypmaHckoii o6macTu.

— Tl'ocynapctsennoe  perynuposanue  oxpausi OKpyxarolmel cpenst M
NIPHPOAONONE30BaHHA MypMaHcKkoii o6macTH.

— OCHOBHBIE POMBIILIEHHEIE KOMILIEKCH! MypMaHCkoi 06acTH.

— Tlpodeccun, caazanHBIe ¢ Xymueli B PETHOHE.

— Ipodeccronansibie 06pasoBaTeNsHEIe OpraHU3aLHy MypmaHckoit obnacty,
TIO3BOJIAIONIKE MOJTYHHTh NPOGECCHIO XUMAUECKOH HATIPABJIEHHOCTH.

S. Pexomennanun mo GopMHpoBaHmI0 (yaknEonansHoif rpaMoTHOCTH Y
yaamuxcsd, POeKTHPOBAHMIO 32 JaHHI Ha IIPOBEPKY YPOBHA et
chopmMupoBaHboCTH

MexnynaponHoe uccnenosanne PISA (Programme for International Student
Assessment), HanpaBEeHHOE Ha OLEHKY KaYeCTBa 06pa3soBaHiA B pa3NUYHEIX CTPaHaX
UCPE3  NMArHOCTHKY B TOM 4HCIE YPOBHA (YHKUHMOHAILHOM TIPaMOTHOCTH
BBITYCKHIKOB OCHOBHOH LIKOJIBI, NEKOMIO3UPYIOT (hyHKIMOHANBHYIO IPaMOTHOCTE B
BHJIE TPEX COCTABJIAIOIIMX: 1) rPAMOTHOCTE B YTEHHH; 2) 'PaMOTHOCTD B MaTeMaTHKe;
3) rpaMoTHOCTb B OGNACTH ecTeCTBO3HAHMA. JIOMOMHUTENBHEIM BHJIOM BBICTYIaeT
(HuHAHCOBasA rPaMOTHOCTB. B pamkax uccnenoBanus (yHKIMOHANEHAA TPAMOTHOCTE B
LUMPOKOM CMLICTIe pacCMaTPHBACTCA KaK COBOKYMHOCTS 3HAHMH H yMeHHi rpakiaH,
06ecrneyuBaIoHX YCIEeLHOE COLHANbHO-DKOHOMHYECKOe Pa3BUTHE CTPAHEL; B Y3KOM
CMBICII® — Kak KIIOYEBBIC 3HAHHA M HAaBEIKM, HEOOXOMHMEBIE M IIOJHOLEHHOIO
y4aCTHA rpaxJaHuHA B JKH3HH COBPEMEHHOro obluectBa. B Lensx obecredyenms
r0GaNbHOR  KOHKYPEHTOCIIOCOBHOCTH — POCCHIACKOTO 06pasoBaHus, BXOXKHEHMA
Poccniickoit ®epepauuu B yueo 10 BEeIyLIUX CTPaH MHpa 110 Ka4YeCTBY 06pa30BaHus
HEOGXOAMMO MACCOBYIO I€[arorHuecKyto TIPAKTHKY MPHUBECTH B COOTBETCTBHE C
TpeboBatusmy ®I'OC OO u MexTYHApORHBIX CTaHapTOB — 00pa30BaTENLHBIX
PE3YJIIbTATOB,  3aNaHHBLIX B MEXIYHAapONHEIX  JIOKyMEHTaX  OpraHu3auuu
SKOHOMHYECKOTO COTPYAHMYECTBA U paseuTus (OEC]). )

B Kkaxelit ypoK WM BHEYPOUHOE 3aHATHE HOMKHEI GBITh BKIIIOUEHEI 3aaHu,
BRINIONTHEHHE KOTOPEIX CIOCOGCTBYET DPasBUTHIO (hYHKIHOHANLHOM FPaMOTHOCTH
B3pocieroliedt  nuuHOCTH. Ilpu  paspaborke samamuii Mo byHKUUMOHANBHOI
TPaAMOTHOCTH, PEKOMEHIYETCA O3HAKOMMTECS C HEMOBEPCHAMH paboT (OrBHY
«MHCTHTYT cTpaTeruy passuTHa o6pasoBadus Poceuiickoii aKajemMuy obpazoBaHus,
Fae OIyONUKOBAHE! OTKDBITHIE JEMOHCTPALHMOHHEIE MarepHanel JUIL  OLEHKH
(pyHKUMOHANBHON rPAMOTHOCTH YYAILHXCA 5 U 7 KJIACCOB IO LIECTH HarpaBIeHHAM
hitp://skiv.instrao.ru/support/demonstratsionnye-materialya/index.php).

|

|
|
|
i

JUr1 pasBuTHA uMTaTenkCKOM KOMUETeHUMM Ha ypokax Ixmvmn JOIDKHEI
HCTIONB30BATECS  AyTEHTHYHBIE TEKCTH (He alanTupoBaHHEIE [ y4ueGHOM
ACATENIEHOCTH, HO C y4ETOM BO3PACTHOTO ypOBHA ywamuxcs). ITpu PaccMOTpeHHH
NPUMEHEHUS B JKH3HH M3YYECHHBIX XHMMYECKHX 3aKOHOB, CJIE[lyeT INpeanarath
yHalAMes 3aJIaHHA Ha H3BjedeHne MHGOPMALHH U3 HHCprKLIP?;I K XHMHYECKUM
00beKTaM, CXEMBL WX YCTPOHCTB H T.1. ‘

3ajaHus, HANPABNCHHBIE HA pA3BHTHE MaTeMaTHyYeckdil rpaMOTHOCTH,
TpEATIONAraloT MCIONB30BAHMH yMeHHE (OpMyHpoBaTh cn-rjgumo Ha S3bIKE
MaTeMaTHKd, TPUMEHATb MATEMaTHYECKHE TOHATHA, bakTel, npouemype,
HHTEPNIPETHPOBATE, HCIHONB30BATE M OLEHHBATH pesyabTatel ¢ omopoil Ha
MaTeMariieckoe copepxanue. Jni 5TOro HeoGXONMMO mpesiaraTh 3amaHud,
CONCpaatHe KOTOPBIX BKJIIOYAET rpaduueckue NaHHsIe (PHCYHKH, !CXBMBI, TabJTHLEL,
rpauKm), a TAKKE 3a/1atH, PELIeHHe KOTOPBIX MOYKET BBITh BLITONHEHO rpadHYecKUM
crnocoGom. i

it pasBuTHA (HHAHCOBOM IpPaMOTHOCTH Ha YPOKE XUMHH HEOGXOZUMO
BIJIOHATE 3aNIAHMA Ha pPACYCT JHEPreTHMecKMX M (HHAHCOBBIX 3aTpar npu
NPOMEINIIEHHOM NPOU3BOZCTBE XUMHUUECKHX BEIIECTB. |

Pexomenmyercs cucTeMaTMuecKH BKMIOMATE B YMCIIO *‘.amocroa’renwmx
3ajlaHuil I y4amuxcs MOATOTOBKY COOBLIEHNIT 0 NeTeNbHOCTH ?‘/qenmx-xuMHKos,
MEXIYHapONHOM  COTPYAHHMYECTBE B  pPElIEHMH  INOGaNBHBEIX  mpoGiem
(3KOMOrHYECKUX, PECYPCHBIX, XUMHUECKOI 6e3onacHocTH). |

Ilpennaraemeie KayecTBEHHBIE 3aHa4d HEOOXOMHMO uononfpm, BOMpOCaMH,
HalpaBNICHHLIMH Ha PasBUTHE KPEATHBHOIO MblULIeHMA. OHH AQIDKHBI BITIOUATE
BBIIBIDKCHHE DELICHUH, MX COBEDIIEHCTBOBAHHE M YTOUHEHHE, a Takke otbop
KpeaTHBHBIX HHEH M OLEHKY HX CHIBHBIX H CilabbIX CTopol"H: «HpeJUToKUTE
BOSMOXMCHEI® ~ BAPMAHTBL...»,  (OUEHHTE...», «KAK H3MEHUTCA..., ECIH...»,
«paspaboraiite...» ¥ T.1. !

B pasBHTHYH €CTECTBEHHOHAYYHOI rpamomocm"" npeodnaxaT
SKCHEPUMEHTANbHEIE 3afanud. ClefyeT mnpenaraTh yHallUMCA NpPAaKTHUECKHE
paboThl, K KOTOPBIM TpebyeTcs CamOCTOATENBHO OMNpEAeUT I.HCJ'II: npoBexeHus,
BRUIBHHYTb THUIOTE3Y, OCYIUECTBATE €& NPOBEPKY, MIAHUPOBATH [OCHOBHEIE 3TaIlbl
nposefieHuss paboTel. ITocie NPOBEHEHMA NPAKTHYECKHX pa§o*r Heobxoaumo
NpOAHANN3MPOBATE MOJyYEHHEIE NAHHLIE, MNPEACTABUTH HX B paznuyHoit dopme
(Tabmuupl, rpaguka). I’j

Ipumeps! 3apanuii no xumuu, Gopmupyiomue (YHKUHOHATLHYIO IPAMOTHOCTS,
npuBeneHs! B [Ipunoxxenuy 2. |

6. PexoMeHnamum o opranA3auy TeKyI(ero KOHTPOJISI YCIeBAEMOCTH H
TPOMEKYTOTHOM ATTECTANH YYAMMXCS 10 XHMHHA B PAMKAX BHYTDPeHHeH
CHCTeMbI OLCHKH KavecTBa 00pazoBaHus B 06meo6pasoBaTelsmoii
OPTaHM3ALHH g

J -
Ilpn onpenmeneHuH TeM Mo XUMHU AJIA BKIIIOYEHHS BO BHYTPUIUKOABLHEI

~ |
MOHHTOPHHI 06pa30BaTENbHBIX HOCTHKEHUIT yJamuxcs nejiecoo0pasHO YUUTHIBATE
pobnemMsl 1 3aTPYNHEHUS, BBIABJICHHBIE B XON€ BHEHIHHX OLEHOYHEBIX npouenyp,

YKa3aHHBIE BRILIE,
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OueHOYHbIE MATEPHAITB! IO XMMHMH JODKHBI CONEPIKATD:

— MepeueHb IJIAHUPYEMBIX PE3YNBTATOB, NPOBEPAEMBIX C MOMOINBIO NAHHOTO
OLICHOHHOro MaTepHala, KOTOpbIH NOJDKEH COOTBETCTBOBATH MEPEUHIO MTAHHPYEMbIX
Pe3yNbTATOB, ONpPEAE/ICHHBIX B LENIEBOM pasfielie OCHOBHOH 06pa30BaTelbHOM
NPOFPaMMEI;

— 3ajaHus Ul YYamuxces;

— HHCTPYKLHMH [0 NPOBSAEHHIO, POBEPKE M KPHTEPHH OLEHKH KAXKIOTO 3a[aHu,
LIKATY OLleHHBaHKA BCeli pabOTHI W1 yUUTENS.

ITepeyeHs O6BEKTOB BHYTPHIUKONLHOrO KOHTPONS O XMMHUM Ha YpPOBHe
OCHOBHOTO 00111ero 06paszoBanys:

1) cBOHCTBa OCHOBHBIX KJIACCOB HEOPraHUYECKUX BELIECT;

2) peakuuu HOHHOrO 0GMEHa M UX MPH3HAKH;

3) Bompocel, cBA3aHHBIE C JAGOPaTOPHBIM obopynosanHeM, J1aGoOpaTOpHOM
TEXHUKOH, CBOMCTBAMH BEWECTB, OINpPEALIAEMLIMH HA NPAKTHKE,

4) KaueCTBEHHbIE PEaKLMU Ha HOHEI ¥ BELIECTRA;

B coorsercteun ¢ TpeGoBanmsmu ®IOC OO yuawmecs MOMKHEI YMeTb
BOCMPHHMMATb M HHTEpPNpPETHpPOBaTh HHpOpMaumio B rpaduueckoit hopme
(amarpaMmel, rpaduke, pucyHKM). B CBf3H ¢ 3TuM CIIEMyeT aKTHBHO BKJIIOYATH
3aJjaHUs TAKOTO THIIA B TEKYLIHI KOHTPOJIL O XUMHH.

Ilepeyens O6BEKTOB BHYTPHIIKONBLHOrO KOHTPONS IO XMMHH Ha YpORHe
cpenuero obiero 06pasopanus (Ga3oBEI U yIITy6IeHHBIH YPOBHE):

1) CBOHCTBA OCHOBHEIX KJIACCOB HEOPrAHMYECKHUX M OPTaHHYECKHUX BEILECTB,

2) OKHMCIIMTENBHO-BOCCTAHOBUTENbHBIE PEAKLMH M PEaKLUH HOHHOTO 06MeHa
HX NIPU3HAKH;

3) 3KCTEPHMEHTANBHEIE OCHOBBI XMMHH. OCHOBHEIE CIIOCOGEI nonyueHns (B
naboparopuy) BaKHEHUIMX BEIIECTB, OTHOCAWMXCA K M3YYEHHBIM KiaccaM
HEOPraHW4eCKUX H OPraHHYEeCKUX COEAMHEHHUI;

4) ofuue npescTaBieHHs O NPOMBILIIEHHBIX CIIOCO6ax TIOJTyYEeHHs BaXKHEHIIHX
BELLIECTB.

[lpu paspaGoTke 3amanuii JUI4 BHYTPHWKONLHOTO KOHTPONS PEKOMEHIyeM
HCII0JIb30BaTh OTKPLIThIC GaHKH 3aaHuii:

1. O®IBY «®emepanbHblii HMHCTHTYT OLEHKH KadecTBa obpa3zoBaHuA»

https://fioco.ry/

2. HaumoHanbHble HCCIIeOBaHUA KauecTea obpa3zoBaHus
https://www.eduniko.ru/

3. Odmumans it caiir BITP Ha mwardopme Cratlpan
https://vpr.statgrad.org/

4. OI'BY  «®denepalbHbIi HHCTHTYT IearorHYECKHX H3MEPEHHIR»
htpe/fwww. fipi.ru/

5. Lentp oueHkyu kauecrsa obpasosanus ®I'BHY «MHcTHTYT CTpaTeruu

passutus obpazoBanns PAO» hitp://www.centeroko.ru/.

7. PexoMenxanuy 1o ¢opMAPOBAHMIO | Peain3anay paGouHx MporpaMm
KYpPCcOB BHEYPOTHOI HesTebHOCTH H JONOJHATEILHLIX 06Mepa3BHBA0IIX
nporpamMm

BHeypouHast nesTeNbHOCTE ABNAETCH 06S3aTebHEIM KOMIOHEHTOM CONEpIKAHHS
06pazoBaTenbHOl MPOrpaMMbl OCHOBHOTO OBIIEr0 1 CPELHEro 0bLiero obpazoBaHusL.

OpraHuzalOHHEIM MeXaHH3MOM peanu3alliu BHeypquqﬁ JeATeEHOCTH
ABNACTCS IIAH BHEYPOYHOHM MEATE/BHOCTH KaK OBsA3aTeNBHEIA CTPYKTYpHBIH
KOMIOHEHT OpraHM3alMOHHOIO pasfiella OCHOBHON 06pa3soBaTelBHON NporpaMbl.
Jlna peanusauuy mnaHa BHEYPOUHOH NEATENBHOCTH NENArOraMH, caMOCTOATENBHO
paspabaTeBaIOTCA MPOrpaMMbl KypCOB BHEYPOUHOM AEATENBHOCTH, |

OCHOBHEIMM ~ 3TanamMu NPOGKTHPOBAHWSA TNpPOTPAMM  KYPEOB BHEYPOUHOI
HeATeNbHOCTH TI0 IIPEAMETY ABMIAIOTCH: t

1. OBocHOBaHME aKTyaIbBHOCTH Kypca Ha OCHOBE aHA 33 HOPMATHBHBIX
JOKYMEHTOB, HayYHO-METOAMUECKHX MaTepPHAIIOB, COIHALHOr0 3aﬁ?3a, PBIHKA TpyIa,
NpOoeCCHOHATBHBIX HHTEPECOB YYALIHXCA. ;

2. AHanuz BO3MONGHOCTEH peanMsauMM Kypca Ha OCHOBE | aHAJIM3a YPOBHA
TpeGoBaHuil K pe3ynsTaraM o6yueHHs, o6pa30BaTENbHBIX nporpamm 1 y4ebHBIX
IUTaHOBR. :

3. Onpezenenue UENH M JUAAKTHYECKHX 331249 Kypca. :‘

4. Ompenenenne NPUHLMIOB 0TGOPA CONEPIKAHMA KypCa H €ro OCYLLECTBIEHHS
Ha OCHOBE OINpENENEHMS COIep)KaTeNbHBIX JIHHHIM, HHBapuafmﬂoﬁ KOMITIOHEHTEI,
HPMHIUIOB KOHCTPYHPOBAHHS BAPUATHBHEIX KOMIIOHEHTOB.

5. TlnanupopaHue y4eGHOM MPOEKTHOM HEATENBHOCTH YUalIHXCA uepes otbop
dopM u meromoB, orGop ¢opM KOHTPOIA U CaMOKOHTPPII, pa3paboTiy
undopManroHHOro obecederus Kypea. |

6. PaspaboTka BapHaHTOB IIaHHPOBAHHS. ‘

IIpumepamu oTAENBHEIX KYPCOB B 8-9 Kilaccax, HANPABJICHHEIX HA OPraHH3ALMIO
BHEYPOYHOH HEATENBHOCTH YHAIIHXCA, MOTYT OBITH: «XHMHYEGKHE BEIIECTBA B
TIOBCE/THEBHOM MU3HHU YeN0BeKay; « XMMHUECKHE JIEMEHTHI B OpraHH3Me YeIOBEKa;
«IIpakTHKyM [0 XMMHH U SKOJIOTHH B KIIACCE-a60PATOPUH H SKCIIEULHAAXY; «XUMHUS
B 6bITY», «[1epCIIEKTHBHBIE TEXHONOTHH ONIPECHEHHS BOMBI», i

B 10-11 knaccax enaTelbHO OpraHU3OBaTh BCTPEUH ‘¢ paboTHHKaMH
OpeANpHATHI XUMUYECKOH NPOMBILIUIEHHOCTH M CMEXHBIX C HUMH, CIIELUATLHOCTEIE.
O¢dexTuBHOM (OpMOH OpraHM3aLH AesTeNLHOCTH ylxaumxc': 10-11 xmaccos
SBJLIIOTCS HAYYHO — NpaKTH4eckHe koH(epeHIMH. OHHU MOTYT OBITH MOCBSAIIEHEI
KpyNHBIM BONpOCaM €CTECTBO3HaHMs, Hampumep: «DHU3NKa H XUMHS B LEHTpE
€CTECTBO3HAHMAY, «XUMHs KpacuTenei», «Hamu apy3ss nonmumepay».

PCKOMCHI[yeTC}I Ha OCHOBE HUHTErpauLuiH C OpraHu3alUsMH %:IOIIOJ'IHI/ITCJIBHOFO
!

00pa3oBalus U CETEBOr0 B3AUMOJEHCTBHA C HAyYHBIMH H npcrmsoncmex—msmn
opraHusalmsiMu  ofecneuusath npodeccuoHanbHele npoBhl | ywammxcs  Ha
Hpou3BoOACTBE  (NMPHUOPHTET OTHACTCA  HPOM3BONCTBAM €CTECTBEHHO-HAYYHOTO
npoduis), NOArOTABIMBAIOTCA H MPOBOAATCS HCCIIe[I0BATENBOKAE SKCIEAULHH
(Hanpumep, 3KOJIOrO-XHMHYECKOH HampaBieHHOCTH). Ui 3TOTO HEOBXOMUMO
NPEIBADUTENLHO B paMKaX BHEYPOUHOI AEATENBHOCTH OpFaHH3OBé.TI> HOATOTOBKY M
3aIUTy MHAUBHAYANLHEIX MM [PYNNOBEIX NIPOEKTOR ((NPOEKT nqbtbeccnonanmmx
Npo6» U «NPOEKT YacTHA B HCCIENO0BATENLCKOH SKCIIEAULHMY). t

ITpu paspaGorke nporpaMM BHEYPOYHOH AESTENLHOCTH MOMHO HCIIONB30BAThH
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TIEpHOAHYECKHE METONNYECKIE M3NaHKA: JKYPHAIEI «XUMHA B IKOTeY, «XuMus [id
LIKONLHUKORY, «Mccnenoparensckas paboTa IIKONBHMKOB», 4 TaKKe yJeOHbIe
NMOCOOHA, MPOTPaMMBI MEKTHBHBIX KypcoB M (haKyJIETATHBOB, MOATOTOBJIEHHBIE
U3/laTeNbCTBaMu yueOHOH IHTepaTyphL.

Jnst npoeKTHpOBAHKA M pealM3aLMH HHAMBUIYAIBHOTO NPOEKTa PeKOMEHIyeTCs
HCMONIE30BaTb yuebHOe nocobue «MHAMBUAYansHbIH npoekT. 10 -11 Knacey us cepHn
«Ipodunbras mkona» astopos Ilonoskosa M. B., Hocos A. B., ITonoskoza T. B.
H Ap., usnarensctso «IIpocsewmenusy» 2019 r.

8. PexoMeHIauH 0 PeaTH3aliH KaIeHIaps HAMSTHbIX JaT, KaJleHaapst
06pa3oBaTeabHbIX COBBITHI

C uenbio NpuOBIIEHNs YHalMXCS K KyNBTYPHBIM LEHHOCTAM HAIIEro Hapona,
0a30BbIM HALMOHATILHBIM LIEHHOCTSM POCCHIACKOTO obmecTBa, 00LiEueI0BEIECKIM
UCHHOCTAM B KOHTEKCTE (OPMHDOBAHMA Yy YHYalIMXCH POCCHHCKOlM TrpaXKaaHcKoM
HACHTHYHOCTH PEKOMEHXYETCsl HCIIONIL30BATh B 00pa30BaTENbHOM NEITEIBHOCTH 1O
xumun «Kanesgape namaTHeIX mat», «Kanewnaph o6pa3soBaTesbHBIX COBBITHID
Temaruky obpasosarensHbix cOOBITHII HA YueGHbIH roxa onpenenier MUHHCTEPCTBO
oBpasoBanus ¥ Hayku Poccuiickoii Denepauun.

Ipu peanusauun MepONpUATHI, HCIONB3OBAHHM MATEPHATOB, TOCBSIIEHHBIX
ONpeIe/IeHHBIM MaMATHEIM JaTaM Ha Ypokax M BO BHEYPOUHOI HEATENBHOCTH IO
XUMHH pe3yNbTaTaMi JNEATENEHOCTH MOTYT BBICTYNATh MpPE3eHTAaLMH, PHCYHKH,
MAKETEI, MeAUaNPOYKTEI U T.1. POpMaMH IPOBEAEHHS MEPONPUATHI 1O PeanH3aLiy
KaJIeHIaps NaMATHBIX OaT M KajJeHHapsa o0pa3oBarelibHBIX COOBITHI SBISIOTCH
KOJINEKTHBHO-TBODYECKHE  JIeNid, NPOEKTHAs JAEATENBHOCTh, 06pa3soBaTenbHbIe
TPEHHHTH, KBECTBI, KOHKYPCHI H T.1I.

5 centaGps - 100 NeT co mHA POMIEHHA COBETCKOTO YYEHOro-XMMMKa OJiera
Anekcanaposuua Peyrosa (1920-1998).

15 centsbpa 1828 r. - pommica aBTOp TEODHH XUMHUYECKOTO CTPOEHHUSA
Anexcaunp Muxaiinosuy ByTnepos.

15 cenrabps - lleHh OCHOBAHMA MEXIYHAPOLHON SKONOTHUECKOIX OpraHM3auuM
«Greenpeace» (B snmom dens 6 1971 2. cocmosnace nepeast Op2anu306aHHan aKyus
9KOA0206 NPOMUG AOEPHLIX UCHLIMAHUT)

19 HosGpsa 1711 r. - 305 sier co Oua poxaeHus Muxamwna BacuibeBuua
JlomoHoCOBA.

27 snBaps 1834 r. - neus posxxaenus Jimutpus MBaHoBuya MeHzeneesa.

9 Qespans 1859 r. - pomuncs CanTe ABrycT AppeHuyc - aBTOp TEOPHHU
3JIEKTPOJINTHYECKOI AUCCOLHALINH.

[lpy MOArOTOBKE K MEPONPHATHAM MOXHO HCNOJIB30BATE CLIEHapUH U3
NEPHONUIECKHX METOMMYECKHX H3JAHMI:

1. 3onorasuua E.A. Konkypc «XuMuueckuii kaneiinockom // XaMus Bce s
yuurens. — 2018. - Ne 2. — C. 23 - 36.

2. Muxeesa O.C., Anauxo O.3., AGaxymosa T.C. [TyTewecTsre B MHp XuMuu //
Xumus Bee s yaurens. — 2018, - Ne 1. — C. 32 - 38.

3. Kontoxosa E.A. Urpa «O, 1oHbI# XuMux» // Xumus sce Jid yuuress. — 2018,
-No4.-C.23-27.

4. CesacteaHosa JL.H. Urpa «lllects ayBcre» // Xumus B mx«.!ne. —2019.-Ne 2,
—C.47-53. i
5. boGposa O.B. HnremnekryanbHas urpa «310poBbe nopoxe 3o1otay //
Xumus B wkone. —2018. - Ne 5. — C. 55 - 59. |
6. Muxeepa O.C. UHTemNeKTyaIbHO-N03HABATEIEHAS urpa ‘«wIlyrewecrsue B
MHp xumun» // Xumus B wkone. —~ 2017, - Ne 3. - C. 39 - 44. :

7. Xanosa E.B. Mexmpenmernas urpa «Dpyauuuon» // X%{Mpm B LIKOJIE. —
|

2017.-Ne 1.-C. 68 - 74.

8. PexoMengamum no uenoassosanuio YMK B o6pasoBaTeinHoi
AeSITeNLHOCTH ¢ y3eToM Hoporo LY |

Yuebno-Meromuyeckoe ofecrieyeHue MpenofaBaHus XUMHH ’,‘(bopmupye'rcx Ha
ocHoBe DefiepabHOTO NepeyHs yue6HHKOB, PEKOMEHIOBAHHBIX K HCIONb30BAHMIO B
06pa3oBaTenkHOM AESTENBHOCTH B 0Gpa30BaTeNbHbIX opraHusauysax Ha 2019-2020
y4e6Hblii roj, cornacHo npukasy Munmpocsewenus Poccuu ot 28.12.2018 Ne 345 «O
(enepanbHOM nepeuHe yYeGHHKOB, PEKOMEHIAYEMBIX K HCIIOIB30BAHHIO TIpH
PeUIM3aUMH  MMEIOMIMX TIOCYNapPCTBEHHYIO  aKKpEAUTALMIO 06pasoBaTenbHBIX
NpOrpaMM  Ha4alnbHOro  OOINEero, OCHOBHOTO  o6Iiero, cpflezmero obirero
o6pazoBaHmsa». ‘ !

CornacHo npukasy Munnpocsemenns Pocenn ot 22 HOA6ps ?019 r. N 632 «O
BHECCHUH H3MEHEeHHH B (DEICPaNbHOM IepedHe Y4eGHMKOB, PEKOMEHAYEMbBIX K
UCTONB30BAHUIO TpH pEAM3aLMH HMEIOUIHX TOCYHAPCTBEHHYK) aKKpEeXHTALHMIo
00pa3oBaTenbHBIX  NPOTPAMM  HAYANBHOrO  OGIIEro, OCHOBHOTO  o6Iuero,
chopMUpOBaHHEI Npuka3om MunucTepcTpa [IpocBemerns Poccniickoii ®enepanyn
or 28 mexabpa 2018 r. Ne 345» GbuM BO3BpALIEHBI caenyomue] YMK no xumuu
(Tabnuua 2). !

Tabmuua 2.
YMK x0 xaman, Bomenmue B eaepaibHbII Nepedens yq]‘eﬁnmcon
4 135, Xumus (6a3onelit ypoenn) (yuebustii npeamer)
1.3.5. I'abpuensu Xumus AO “ https://rosucheb
4.6.1. 0.C. (6az0BHIit 10 | Usparenner | nik.rwproducthimiya
YPOBEHE) BO «Jlpoda» | sbazovyy-uroven-10-
klass-uchebnik-42830
1
1.3.5. Ta6puenan Xumus AO " hitps:/frosuche
4.6.2. O.C. (6a30BbIit 11 Usparenser | bnik.ru/product/himi
YPOBEHbB) B0 «JIpodhan y‘a~bazovyy~urovcn-
11-klass-uchebnik-4
24385/

B cBssu ¢ obHOBNeHMEM (DenepajbHOTO NepeyH" BCTAET 3ajaua 3aMeHbI
y4eGHHKOB aBTOPCKHMX KOJUIEKTHBOB. ?‘

Hns peanuzanuy npodunsHoro obyueHus B 10 — 11 Knacca#( peKoOMeHIyeM B
TEXHOJIOMYECKOM NpodHe UCNONb30BATh: |

- Antunosa H.B., JasHosa JI.K., TlaxomoB A.A., ’Il'pe"rbmcoaa A.C.
Buoxumus. 10 -11 wrace. Yue6Hoe nocobue. Cepus «l'Ipoqman%x mKoja». — M.:

i‘ 12

|




Usparenecto «IIpocsewmennen», 2019 r.

Conepxanue nocobus HampaBieHO Ha YrIyGIeHHe 3HAHMI MO XHMUM U
broMOrny, 3HAKOMCTBO C COBPEMEHHBIMU (DYHIAMEHTATBHBIME | NPHKIAAHBIMH
HCCIIENOBAHMAMH B 06nacTH  OGHOXMMHHM, (OPMHPOBAaHHE Yy yvamuxcs
KOHBEPreHTHOrO MBIIJIEHHSA, MOTHBALMIO K BHOGOpY mnpodeccuoHanbHOR
ACATCBHOCTH, OKa3aHME MOMOIIM OO0ydaloIMMCA B NpPO(EcCHOHATHEHOM
camoompefeneHid M o0ecnedMBaeT  CONPOBOXIEHHE 06Pa30BaTENLHOI
REATENILHOCTH YYAIUXCA B PasHEIX (opmax: yyeGHOE 3aHATHE, MpaKTHYECKad
paGota, yue6HbIH npoekT, yue6HOe HccnenoBanue, yuebHas IKCKYpCHs ¥ Ip.
Bonee 50 % yue6Horo BpeMeHM OTBOAMTCH BBHIMOIHEHHIO NpaKTHYECKUX pador,
YTO 06eCreuMBacT PasBUTHE y WIKOIBLHHKOB MpPEAMETHBIX H MeTanpeaMeTHEIX
KOMMETeHUHA. Mien NaHHBIX NpakTHYeCKHX paboT MOTYT GBITH TONOMKEHH B
OCHOBY MHAMBHIYaJIbHEIX MPOSKTOB MCCIIEN0BATENECKOro Xapaktepa. [Tocobie
CONEPXKHT  METOAMYECKHE  KOMMEHTADHM IO  OpraHM3allMH  3aHATHi
(ocobennoctn, cCTpykTypa, CcolepiKaHHe, BHAIEI IeaTeNnpHOCTH, (OpPMEI
OpraHM3aluy 3aHATHH U T.1.)

- Benonoros B.A., Benonorosa IV, dmmaeckas xammst. 10 -11 knace
Yuebroe nocobue. Cepus «IlpoduneHas mkoman. — M.: M3gaTeascTso
«ITpocBeuienuey, 2019 r.

Kypc Hauenen He TONBKO Ha NpodecCHOHANBHOE caMoonpezaelieHHe
CTapIIEKIaCCHUKOB, HO TaKkke Ha yriaybnenne H o6obmeHue 3HaHHii o
XHMHYECKOM NpOLECcCce, B YACTHOCTH O TePMOJUHAMMKE, KMHETHKE, COCTOSHHU
PaBHOBECHA N O MOBEPXHOCTHHIX ABJIEHUAX. Bomee 50 % yueGHOro BpeMeHH
OTBOJNTCA BBINOJHEHHIO NMPAKTHYECKUX paboT, 4acTo — MeTampeaMeTHOro
CONEPXKAHHA, HAaNpaBieHHBIX Ha NOHUMAaHHE 3aKOHOMEpHOCTell (H3nMYeckoi
XMMHH H OTpabOTKY 3ajad BBICOKOTO YPOBHA CIOXKHOCTH., MIeHM NaHHBIX
MPaKTH4ECKUX pabOT MOTYT ObIT MONOXKEHEl B OCHOBY NPOEKTOB
HCCJIENOBATENLCKOrO XapaKTepa.

B ecrecTBeHHO-Hay4HOM Mpodune:

- lopBenko H. B. BaoTexsonorus. 10 -11 wracc Yuebuoe mocobue. Cepns
«[IpogunbHas ukonay. ~ M.: Msparensctso «[Ipocsemenuey, 2019 .

Conepxanue mocobus HaNpaBieHO HA pPa3BUTHE €CTECTBEHHOHAYYHOTO
NpodUIBHOro 06yyeHus And (OPMHUPOBAHMA Y YYaIHXCH MOTHBALMM K
NpoQeCCHOHANILHOMY CaMOONPENENECHHIO B OGNACTH OHOTEXHOJIOHIL, Ot6op
COAEpIKAHNA Y4eGHOr0 MaTepHana ¢ OJIHON CTOPOHBI ONMPAETCS Ha MOJydeHHbIE
paHee 3HaHWA y4aluXcd, ¢ APYrodl CTOPOHEI, 3HAYHTENBHO pacIIHPACT HX
Kpyro3op, ()OpMHUPYET ECTECTBEHHO-HAYYHYIO KapTHHY MHpa, aKLEeHTHpyeT
BHUMaHHE€ Ha  HPaBCTBEHHBIX ACMEKTaX MHCIONb30BAHHA  HOCTIIKCHMEH
GroTexHonOrHy. BHINONHEHHE PA3HBIX THIOB 3ajay, BKIIOYEHHbIX B nocobue,
TI03BOJIAIOT y4alMMCS MOArOTOBUTECA K PEIIEHHUIO TPYLHBIX 3anaHuit BITP u EI™D
no Guonoruu u xumud. Comepxanue nocobus oGecneynpaer COMpPOBOMICHHE
06pa3oBaTenbHO AeATENBHOCTH yHAIMXCA B PA3HBIX (opMax: yue6HOe 3aHATHE,
npakTuueckas pabora, yuebHblH npoekT, yueGHoe uccmemoBaHue, yueGHas
SKCKypcua M Hp. MaTepHan nocoGus HE TONBKO MO3HAKOMHT YYALIMXCA C
COBPEMEHHBIMA (YHIAMEHTANBHBIMH M IPUKIAAHBIME MHCCIEHOBAHHAMH B

|
06m1acTi 6MOTEXHONOTHH, HO ¥ IIOMOXKET B BEIGOPE TEMBI s ca(fwocmmenmoro
npoexTa 1o npexmety «MHANBHAYaNbHLIH IPOEKTY.

- CeeryxuH B.B., SsTymenko 1.0. OcuoBbl HaHOTexHosoruit. 10 -11 xnacc.
Yuebuoe mocobue. Cepust «[Ipodunsmas mxoma». — Ml HagaTenscreo
«[IpocBemenuey, 2019 r. :'

Conepkanue NocoGMs HaNpaBieHO HA pa3sBUTHE €CTECTBEHHOHAYYHOIO
npogunsHoro obywenus Ina GopMUpPOBAaHHN Y ydamuxcd MOTHBAUMHM K
NpO(eCCHOHAEHOMY CaMOONPEACHECHHIO B HAYYHOMH H HH)XKEHEPHOH obnacTsx.
Ot6op comepxanus y4ue6HOro MarepHala ¢ ORHOIL CTOPOHBI ONHMpPAaEeTCs Ha
NIOJIyYeHHBIE paHee 3HAHHA Y4Yalluxcs, C HApyroi cmpoxﬁu, 3HAYUTENLHO
paciupser ux kpyrosop. Coznepxanue nocobus oGecneyuBaet conpoBoKACHUE
06pa3oBaTebHOM NEATENLHOCTH yYAIMXCA B PASHBIX dopmax: yueGuoe saHsTHE,
npaxruyeckas pabora, yuebuniil npoext m ap. Marepuan noéfon HE TOJIBKO
NIO3HAaKOMUT Y4YaIlerocs C COBPEMEHHBIMH nccnenosaﬂusgi\m B ofbnactu
CHCTEMHOI0 HAHOTEXHOJIOTHH, HO M MOMOXMET B BbIGOpEe TeMBl aMA
CaMOCTOATEIbHOIO MPOeKTa 1o npeaMety «MHAHBUAYanbHbIH TPOGKTY.

- XomyroBa HU.B. Dxojgorageckas Gesomacrocrs, IMxoabHbI
3Kojoradeckuii Moauropunr. Mpaxraxkym. 10 -11 knacc. S{'{eGHoe nocobue.
Cepusa «[IpodunsHas wxona». — M.: UsnatenscTso «IIpoceewenue», 2019 r.

IlpakTHKYM cozepuT yueGHbI MaTepuan no Bompoca | OpraHu3alMy M
NpOBEACHHA 3SKOJIOTHYECKOr0 MOHHTOPHHra IUKOJBHHKAMH, |[KaK ONHOrO Hu3
MEXaHH3MOB 3KkoJoruyeckoit GesonmacHoctw. B mocobGuu paccmaTpuBaroTes
BO3MOXXHOCTH HCIIONIB30BAHUA OPraHH3MOB-MHAMKATOPOB IIPH TPOBEXEHHUH
GMOMOHHTOPHHIA DPasiMYHBIX Cpel MKHU3HH, METOAB M MCT04HKH paboTsl no
npoBefeHuio  uccnenosaHui. I[lpakruyeckue U yabopaTOpHele paboTl,
NPEACTABJIEHHBIE B IIOCOGHH, OMOTYT 3aKPENUTh NpHobpeTe ]ime B OCHOBHOIf
LIKOJIE Hay1HO-MCCIIEA0BATENLCKHE YMEHHS, IEPEBOAS HX B KOMIIETEHLIHH.

|

9. HudopManmoHHEIE pecypcnl, 00ecneunBalomue MeTouIecKoe
conpoBoxKACHAE 00Pa30BaTeLHON AeATEILHOCTH ho XHMHH

http://vvwvy.chein.msu.sw/rus/vveldept.htin! - Caiit xumuueckoro ¢akysnpTeTa
MI'Y r. Mocksa («[11xona IOHOro Xumukan) .
http://www.chem.msu.su/rus/olimp_/ - JlucraHnuoHHas '{ NOATOTOBKa K
Bcepocceuiickoli onuMnuane yuauuxes mo XAMHHA '
http://chemolymp.narod.r/ - CaliT npenmeTHOM ONMMOHALEI DO XHMUM
MuoronpeamerHoi onumnnagsl «FOHbBIE TATAHTE A
http://olympiads.mceme.ru/turfom/ - Typuup umenn M. B. lf)'[omoaocosa ans
OZlaPEHHBIX AETei i
http://www.nanometer.ru/- Bcepoccuiickuii HHTCIU]eK’I’ya.TILHHﬁ dopym -
OJIUMITHAZA [I0 HAHOTEXHOJIOTHAM !
http://www.bfnmru - Konkypc HccnenoBaTenbekux pabor yuwammxcs,
npoBogswmiics  BnaroToputensHeiM  QonmoM mHacmemua  J[M.  Memnneneesa
(r. Mocksa) ;
http://vernadsky.info/ - Bcepoccuiickuii Kox-n(ypcj FOHOLLIECKHX
HCCNeNoBaTeNbCKUX pabot uM. B.H. Bepuaackoro. |

|
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http://fipi.ry - ®TBHY (enepanbHblii MHCTHTYT NEAArOrHYECKIX U3MepeHuii

hitp://ege.edu.ru - OduumansHpli HEGOPMaLHORHEIH mopTan EI'D

http://school-collection.edu.ru/ - denepaneusiii mopran Enunas Komnexumus
ipOoBEIX 06pa3oBATENBHBIX PECYPCOR

http://en.edu.ru - EcrecTBeHHOHAYuHbIH 06pa3oBaTeNbHbIIH nopTan

http://www.researcher.ru - HHrepHer-nopran «Hccnenopatensckan
JIEATENbHOCTE YUYAIUXCA»

http://obrnadzor.gov.ru/r/ — nopran ®enepanpHoit cirysx65l O Hansopy B chepe
00pa3oBaHHs M HAyKH: pa3MellleHbl NOKYMEHTEI N0 TOCYHapCTBEHHOH HTOroBOM
aTTecTaluu

http://www.rosolvmp.ru/ — oduuHaBHEIH caifT Bceepocceuiickoit onuMmuanst
LIKOJILHHKOB: 3aAaHUs [IPOIWIBIX JIET JIst paOOTH! C OJapEHHEIMH AETHMH;

htip://www.alto-lab.rw/ — calit «3aHuMaTenbHas xumus IS meTell U
IIKONBHUKOBY, ~MaTepuansl MId IOArOTOBKM MEPONpPMATHI BO BHEYPOUHOI
AEATEeNBHOCTH (HH(OPMAuws 06 OKpYKAIOEM MHpe C TOUKH 3PEHHA XWUMHKE,
MHTEpecHbIe (haKThl, HOBOCTH XMMHMH)

hitp:/fwww.kristallikov.net/ — caifT «3aHuMAaTeNbHAT XUMHUS»; 3aHEMATETbHBIE
ONBITEl  JIi  TPOBENICHHA  MEPONPHATHH BO BHEYPOUHOH  JeSATENHLHOCTH,
TEOPETHYECKHH MaTepHan Jy11 MOArOTOBKH YdaluMXcs K ONHMITHANe 10 XHUMUH

http://www.alhimik.ru/read/grosse0.html — calit «AJXuMHK»: MaTepuan mo
XHMHH 171 II0603HATENBHEIX, 3aHUMATEIHHBIC OIIBITEL

http://allmetallsrw/ — caiit «3aHuMaTensHas XuMmui. Bce o MeTaaxy,
MOCBAIIEH METAllIaM, HX MPOHCXOXAEHMIO M  OTKDBITHIO, IIPAKTHYECKOMY
HPHMEHEHHIO. MaTepyan MOXHO HCIIONB30BaTh I COCTABIEHHsS ONHMIHANHEIX
3ajaHuil.

http://resh.edu.ru/about - «Poccuiickas sneKTpOHHas IKOaY.

http://www.msichicago.org/play/goreact/ - HuTepakTHBHAg Tabnuia
Menneneepa, VINTepaKTHMBHBI  OHNAHH-pECYpC, NO3BONIOLIMIL IMOCMOTPETH
BO3MOXHOCTB XMMUUECKOH CBA3H 3JIEMEHTOR [IPH HX COENHUHEHUH.

\hitp:/www.xumuk.ru/- MHTepaKTHEHbIE CEpBUCH] HA caiiTe «XHMUKY. Kpome
6aspl 3HaHKi (CNPABOYHUK O BEHIECTBAM, HOMEHKIIATYPA OPraHHYeCKIX COeTUHEHHMI
¥ Op.), Ha caiite «XMMHK» TeJarors 4 ofydarouHecs MOTYT BOCIIONb3OBATHCA
MHTEpaKTHBHbIMY cepBHcaMi (Heoprauuyeckue peaxiyn, OpraHudeckue peakuud,
Pepakrop gopmysn, Monspusie macchl, urpa «Ta6miua Menneneeray).

http://orgchem.rw/ - Hurepaxrueneil yueBuuk ms vuanmxes 10-11 xnaccos
«Qpranuyeckas XuMAg». VHTepakTHBHBIA My/IbTHMeaHa yueGHUK «OpraHudeckas
XMMHuS - yuebHuK ans 10-11 KIL» Ipenjaraercs s
MH(OPMALHOHHO-KOMMYHHUKALUHOHHOMN MONASPXKKH H3YYEHHA OPraHHYECKOH XUMHH.
Yuebuuk cozepxur Gonee 500 rpaduyecknx wumocTpamuii, 60 aHuMaumil, 36
BUPTYalbHBIX — Mozened, 29  unTepakthBHbIX  flash-wumoctparmii, 72
BH/IEOIEMOHCTpaluH  (11aGOpAaTOPHEIE OMBITH, (JPArMEHTH HaydHO-TIOMYJIAPHBIX
¢duneMor), Gomee 20 XUMHYECKHX HIP-TpeHaxepoB, cBhle 150 KOHTPONBHBIX
BOTIPOCOB, 3a1a4 M YOpaXKHEHuii, 270 TeCTOBEIX 3aAaHul.

http://www.chem.msu.ru/rus/elibrary/ - DiiekTpoHHAS GHOIHOTEKA MO XHMHH -
KHura u asanuruueckue 0630opel. YueGuuku. JKypHansl. Vuebuble 6a3s1 AaHHBIX.
Hobenesckue npeMuH M6 XHMHM. ‘
http://www.schoolchemistry.ru - /TIKONLHAS XHMUS ~ CIIPABOYHHUK. CnpaBoYHUK
¥ y4eOHHK 10 XUMUH. [1aBHadA 0CO6EHHOCTD -~ XMMKAIBKYJIATOP, KOTOPLIH ynpoiuaer
pewIenye 3a1a4 10 XHMHH. l’
http://formulad4 .narod.ru - Kypc opranuueckod  XHMuH i<3a 10-# wuacc.
IlocraHoBka ombiToB. Knaccl OpraHMYecKMX COGNMHEHMH| TECTHpOBAHWE.
Buorpaguy sHaMEHUTEIX YYEHBIX. |
http://www.hijry/ - XuMusS M KH3MB: HAYYHO-TIONYNSAPHBIL _ KYpHAI.
ONeKTPOHHAA BEPCHS HAYYHO-TIOMY/IAPHOrO XKypHANa. APXHB CONEpIAHHUIT HOMEPOB.
HocTyn K NoNHOM BepCHH KypHAJA Yepe3 PErHCTPALHIO. i
http:/fwww.mari-el.tu/mmlab/home/organic/www/mainhtm |- noepmenua
ofyuaronuit yuebhuk "O6uan ¥ HeOPraHHuecKas XUMHsL s W\{/W". ®parmeHTs
THNIEPMEMHHOrO y4ueOHHMKA 110 OpPraHWYeCKOH XMMHHM, BKIIOYAET OCHOBHBIE
TIONOKEHUA OpraHuyeckol xumuu. Colepxur rpaduueckue p;x aHHMal(HOHHEIE
HIUTHOCTPALHH. !
http:/chemistry.rw/ - Ypoku no xpmuu_mis mlconbmmon.:; CaiiT comepxxut
TEOPETHIECKHH MaTepHal N0 XMMHH, CTPYKTYPHUPOBAHHEIH MO ypokam. B paspene
"Yrupaxuenua" MOXKHO HaiiTH 3a/laHHA Ha 3aKpEIICHHeE Teopemqeézxoro Marepuana.
B paspene "3amaun" pasbupaercs pemeHHe OCHOBHBIX THIIOB| 3amay. Pasmefnl
"Kontponereie paboTel” ¥ "OnuMiuams” conmepiKaT COOTBETCTBEHHO IIpHMEPHEIE
BAaDUAHTEl KOHTPOJNBHBIX PaboT (C pelmleHMAMH Ui CamMONPOBEPKH) H TEKCTHI
ONMMITHA, 1)1 INKOJIBHOIO Typa. i
http://www.college.ru - OTKpLITLIH KOMEMK: XUMHSA. DNEKTPOHHEI Y4eOHHK 1O
XUMHH (HEOPTaHMYECKas, OpraHWuecKas, SAEPHAT XUMMA, XU v;'?m OKpyKaromeii
Cpe/ibl, GHOXMMHUS); COAEPXHUT GOMBIIOE KONMYECTBO IOMOIHATENRHONO MATepHaa.
YueGHMK CONPOBOMAETCA CIPaBOYHBIME TabNHLAMH, NPMBOIMTCS NOAPOGHEI
pasop THNOBEIX 3a/1ay, NPeACTaBieH Gonbmoli HaGop 3amay Wit :AMOCTOATENILHOTO
pEIIeHMs. i
http:/mirhim.ucoz.rw/ - Mup xumun. ConepikuT XHMHYECKUE CHPABOYHHKH,
HCTOPHIO CO3JaHMs M Da3BHTHA NEPHOIHYECKOH CHCTEMBI 3NIEMEHTOB (CCHUIKA
"Myzeit"), onucanne XHMHYECKUX OMBITOB C Pa3IHYHBIMH BHGMGHTlJaMH, CBEAEHHUA U3
OCHOBHBIX O0JacTeil XuMmuHM (OpraHu4ecKas, arpoOXHMHsA, TEOXHMHS, SKOXUMHS,
AHANUTHYECKasd XAMUA, HOTOXHMUA, TEPMOXUMUS, HEPTEXHMHUS), Pa3/1e]l XUMHYECKHX
HOBOCTeH, CChUIKH Ha IOJIE3HbIe pecypchl MHTepHeTa H T 1.

. O.A. Tenébuna,
cmapuiii npenodasamens
darxyremema o6z't}eeo obpazosanus
TAYJIIO MO «HPO»
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Ipunoxenne 1

Ipumepui 3a0anuti 6a306020 ypoens cnoscnocmu:

1. Buibepume d6a 6vicKa3bleanus, 6 KOmopuix 2080pumca o0 Jcenese Kax o
XUMUYECKOM INeMeHme:

1) XKeneso peazupyem c xnopom.

2) JKeneso 6vicmpo poicaseem 60 GRavicHOM 8030yXe.

3) Tupum aenaemcs coipvém Ona nonyuenus scenesa.

4) emoznobun, codepoicawyuii iceneso, NEPeHOCUM KUCIOPOO.

3) B cocmag poicaguunst 6xo0um dceneso

Orteer: 45

2. Pacnonosicume Xumuuecxue snemennisl:

1) cepa,

2) xnop,

3) pocghop

6 NOPAOKe yéenuyeHUs Ux NeKMpooOmpuyamensHocmu. 3anumume Homepa
6b10PAHHBIX INEMEHIMOB 6 COOMBEMCIMEYIOUieM NopAadKe.

3. Kaxue dea ymeeposcoeHus 6epHyl ONs XapaKmepucmuxu KaKk MazHusa, max u
KkpemHua?

1) Qnexmponvr 6 amome pacnonooicenst Ha Mpéx NEKMPOHHLIX CROAX.

2) Coomsemcmayioujee npocmoe eeujecmeo cyuecmayem @ gude 08yxamomuvix
MORexyn,

3) Xumuueckuii anemenm omnocumca K Memaniam.

4) 3nauenue snexmpoompuyamensHocmu meHvule, yem y ocgopa.

5) Xumuueckuii anemenm obpasyem evicuiue oxcuds ¢ obujeii popmynoii 0.

3anuwiume ¢ none omeema nomepa evIGPARKBIX ymMEEPHCOCHU,

4. Kakue 06a u3 nepeuucnennsix eenjecms ecmynaiom 6 peaKyuio ¢ oKCUOOM
anromunua?

1) Cu(OH),

2) HNeO;

3)0,

4) Be(OH),

5) Nea,O

3anuwume 6 none omeema HoMepa euI0PARHBIX BeMECMS.

5. H3 nepeuucnenmsix cyyicoenuii o mpasunax pabomst ¢ éewjecmeamu €
Jabopamopuu u 6 6simy evibepume eepuvie.

1) X510p MO3KHO NMONYYATE TONBKO B BLITXKHOM IIKady.

2)Ilpn NpUrOTOBNIEHHM DPACTBOPA KHMCHOTHl KOHIEHTPHPOBAHHYIO CEPHYIO
KHCJIOTY NIPHITHBAIOT K BOJE.

3)IIpu narpepannmM pacTBOpa NpPOOMPKY C IKHAKOCTHIO JepikaT CTporo
BEPTHKATIBHO.

4) PaGoTy ¢ eAKMMHU BEIIECTBaMH CIIE/lET POBOMUTE B PE3UHOBBIX NEPYATKAX.

3anMILKTE B II0JIE OTBETA HOMEPA BCEX BEPHBIX CYMICHHUIL.

Ortser: 124

6. Humpam ammonus (ammuaunas cerumpa) — Xumuueckoe coedunenue

|
NH/NO;, conv azomHoil Kucnonel, Komopoe ucnonb3yemcs 8 Ka 1fecmc;e a30MHO20
yoobperus.

Buiuucnume ¢ npoyenmax maccogylo domo azoma e HuMpame aMMOHUA.
3anumwume uucno c mounocnvlo 00 yensix.

7. Ilpu nooKkopmKax 060UHBIX U YEEMOYHEIX KYLbNYP 6 nouéy erocumca 200 2
asoma Ha 100 M. Buruucnume, cKonvko zpamm (2) ammuaunoii cenumpsl HaAoo
enecmu Ha 100 m? nosepxnocmu nouesi. 3anuwume uucio c| mouHocmovlo 00
yenvix. l’

HpHMCp 3aJaHHA NOBLIIIEHHOT0 YPOBHSA CJIO)KIIXOCTH2
!

i

i
1. Yemanosume coomeemcmaue medicOy peazupyiowumu| seupecmeamu  u
npodyKkmamu ux ezaumodeticmeus: x Kavicdoli nosuyuu, 0603 avenHotl 6yKeot,
il
nodbepume coomsemcmeylouyio nosuyuio, 06osHaYeHHYI0 YU poii,

PEATHPYIOILWE BEILIECTBA TIPOIYKTE! B3AMMO/JEHCTBHA
A)MgO + SO; — 1)— MgSO; +H, |
B) Mg(OH); + HxSO4 — 2) — MgS04 + H;0 |
B) Mg(OH); + HS03 — 3) —» MgS0s + Hz0 I
4) > MgSO4 + H; g?
5) — MgS04 !

Ortsert: A-5; B-2; B-3

Ilpumeps1 3ananAil BHICOKOI0 YPOBHSA CI0KHOCTH:
\
i

1. lana cxema npespawenuii: Fe(NeOs); — Fe(OH); —-X " Fe,0s. Hanuwume
MONEKYNAPHbIE YPUGHEHUA PeaKyutl, C NOMOUJbIO KOMODLIX MOJICHO OCYIecneuinG
YKasannvie npespawjenus. [na nepeozo npespaujenus cocmagsine COKpaujeHHoe
UOHHOE YDABHEHUE PearKyui,

OneMeHTHI PaBUIBHOTO OTBETA: i

HarmicaHe! ypasHenus peakiuil, COOTBETCTBYIONHUE CXeMe NPEBPALeHHI:

1) Fe(MeO3); + 2NeaOH = Fe(OH),+ 2NeaNeO, ¢

2) 4Fe(OH); + 2H,0 + O, = 4Fe(OH);

3) 2Fe(OH); *— Fe;0; + 3H,0 i

CocragneHo cokpaleHHOe HOHHOE ypaBHEHHE BTOPOrO HpeBmeeHHﬂ:

4) 20H" + Fe?* = Fe(OH), |

2. B mpex Konbax Haxodamcs pacmeopul Geujecme: x/zop'r«)a orcenesa (1),
Xnopuda mazrus u cynepama maznus. Mz 00noii konbul 66110 0moppano Hebonvuioe
Konuyecmeo pacmeopa. Ilodmeepoume, wmo omobpanHoe eeuf'ecnwo aensemcs
Dacmeopom Cynbhama MazHus. i

s amozo: ;

1) nasosume Oea peaxmuea weobxodumvie Ons nodmeepbicoenus  Hanuyus
6 pacmsope umenHo cyropama maznus. Ceopmynupyiime o6dcHoséanue ceoezo
svibopa. l.
2) cocmasvme ypasuenus pearyuii, komopuie no3eomno(r1 noomaeepoume
Hanuyue Kaolc0020 U3 UOHO8 8 COCMAse pacmaeopd cyrsdama MazHus.

|



OneMeHTH 0TBeTa:

1) ompenenen peakTuB, HEOGXOAWMEIA IUIS NOATBEPXKAGHHA HANMYHA B
BBLIAHHOM pacTBoOpe CyJL(aT-HOHa, H chOopMYIHPOBaHO 0GOCHOBAHE BEIGOPA 3TOr0
PEaKTHBa, HanpuMep: Il NOATBEPIKACHHA HATHYMA B PacTBOpe CyJbdaT-HoHa
Tpebyercs xnopun Gapus (BaCly), T.K. NpH B3aUMONENHCTBHM C HOHOM OGapus
cyibar-Hona 06pasyercs Genslii ocafiok cynedara 6apus (BaSOs).

2) COCTAB/IEHO ypaBHEHHE PEaKLKH, KOTOPOE MO3BOMAET NOATBEPANTS HATHUME
Ccynehar-HoHa B pacTBOpe CyJb(aTa Maruus:

MgSO, +BaCl, = BaSO, + MgCl,

3) onpeneneH peaxTHB, HEOGXOAMMBIH i1 MOATBEPIKACHHA HATHYMA B
BBIJIAHHOM PacTBOpe MOHA MAarHus,  ChopMynupoBaHo 060CHOBaHHE BEIGOpaA STOTO
PeaKTHBa, HanpUMeEp: MIA NOATBEPHACHHA HATHYHA B PACTBOPE MOHA MATHMS MOYKHO
HCIoJIb30BATh pacTBOp ruapokcusa Hatpus (NaOH), T.k. npy B3auMOJeHCTBHH HOHA
MarHus ¢ PUOPOKCHI-HOHOM 06pa3yeTcs HepacTBOPHUMBIT 0CaOK MHAPOKCHIA MarHHA
(Mg(OH)z).

4) COCTaBNEHO ypaBHEHHE PeaKllHH, KOTOpoe MO3BONAET NOATBEPANTS HATHIHE
HOHA MarHus B pacTBOpe CyNb(ara MarHus:

MgSO, + 2NeaOH = Mg(OH), + Nea,SO,

3T0 33AaHMe TPEAToNaraeT NPaKTHYECKOe BHIIONHEHHE ONHUCAHHEIX NeHCTBHI,
IIe HYXHO MNpPOBECTH HEOOXOMHMEIE ONBITHI, MOATBEPXKIAIOIINE, YTO B BHIAHHON
NpoOHpKe HAXOJMTC MMEHHO PacTBOp Cy/Nb(aTa MarHus.

Ipunoxxenue 2

3aganns ans opMEpPoOBaAHUS GYHKIHOHANLHOM rpziaimomocm

I
AvMuaK | ero CoeaHnHeHHs i
«AMMUAK MOXKHO TIOJTYYHTH B PE3YNLTATE IIPOTEKAHUA CIEOYIOLINX peaxcum‘i:

1) N2 +3H2 — 2NH3

2) 2NH4CI + Ca(OH)2 — 2NH3 + CaCl2 + 2H20
3) NH4Cl — NH3 + HCl

4) NH40OH — NH3 + H20 |

}

3HaYUTENbHBIE KONIMYECTBA AMMHAKE MCTIONB3YIOTCS JJLA nonyYeHw1 ynobpenn,
HanpuMep, XJIopHAa aMMOHMA. XJIOPHI aMMOHHS W3BECTEH qenoneli‘xecnsy C APEBHHX
BPEMEH KaK HalNaThIpb. [IpUMEHAETCS OH Kak a30THOe ynoGperue LLF;I HeHTpaNbHBIX H
WENIOYHBIX M0YB IT0J KyJbTYpPHl, cabo peardpyoliue Ha n36mroxq xJiopa (caxapHas
CBEKJIa, PHC, KyKypy3a). BHocurcs 3To ymoOpeHue OGEIYHO ‘pcex—xmo. Ero He
PEeKOMEHAYIOT HJI1 HCIIONB30BaHHsS Ha NpHycaneGHBIX yHacTkax, HO IOCKOIbKY
XJIOPHA aMMOHHMS SBJIAETCA MOGOYHBIM IPOXYKTOM IIPH IIPOHSBOJICTBE HHTHEBOL
COJIEI, TO ero SKOHOMHYECKH BBIOAHO HCTIONE30BATh B GOMBIIMX| arPOHOMUYECKUX
X03sHCTBAX NPH BEIPAIIBAHNH 3€PHOBLIX KYIBTYPY. |

1. Kaxas H3 peaxiii, yKa3aHHBIX B TEKCTe, HCIOJIL3YeTCs] I HOTyYeH st
aMMHAAaKa B OPOMbLIIICAHOCTH? Botbepume npasunvuslii omeen; ’

Ortser: ‘

2. K KaKAM 3K0JIOTHYECKHM NOCIAEACTBUAM MOMKET UPHBECTH Ype3MepHoe
yooTpebaennde Xopaia aMMonnst B KadecTee yaoOpenun? Jaiime pazsepuymuii
Omeen, COnpoeoOUE €20 HeoOXOOUMBIMU XUMUYECKUMU YPAGHERUAMU.

Orser: I‘

3. Kakyio Maccy rBAPOKCHIA MeTaJLIa, YKA3AHHOIO B TeKCTe, HAO B3SATh
AJst HOTydeHns B 1a60paTOpuA AMMHAAKA, KOTOPHIM MOKHO 65110 GBI 3aM10HATE
maaEIp o6kemom 1 1 st mposefennst onkiTa «[loaydenne npmvMa Ge3 orHsp
(BBIXOJ NPOAYKTA CIATATH PABHEIM |

100  %)? Buibepume npasunsvuslii omeem.

1) 16,5t
2) 1,65r
3) 3.3r

4) 33r |
Orper: . 1

20



XnmHudecKHe 3J1eMeHTHI B IPUpOIe

«OfHY 3NEMEHTRI BCTPEYAIOTCS B NPUPOJAE YACTO, APYTHE — OUYEHb PEHKO.
CaMmplii  pacnpoCTpaHEHHBIH W3 XHMHYECKMX SJEMEHTOB — 3T0 BOJOpPOZ,
COCTAaBNAOMMA  6OnplIyl0  4acTh  BellleCrBa  3Be3h.  CleAylomud 10
pacnpocTpaHeHHOCTH — TeNMi, TMOCKOJNBKY B SApE 3BE3MBI BOAOPOL HOCTOSHHO
NpeBpaLlaeTCs B TeMil BO BpeMs sepHoOlt peakiuu. B 3emHoit kope Gomblne Beero
KHCNOPONa M KpeMHHA. BMecTe ¢ enesoM, aliOMHHHEM, KaJIbLHEM, HATpHEM,
KaJiieM, MarHHeM, BOJIOPOJIOM M TUTaHOM OHHU cOCTaBILNOT Ooiiee 99 % maccel Beeit
3eMHOli 0Bonouky. MaccoBoe COAEpIKAHHE IEMEHTA B 3eMHOH KOpE Ha3bIBAaeTCH
KITapKOBBIM HHCIIOM, HITH KIIADKOM SJIEMEHTay,

PachOTpme AHArpaMMYy paclpoCTPaHEeHHOCTH XHMHYECKHX JJIEMEHTOB B
3eMHOH Kope H BLINOJIHMTE 3aManud.

1. Vkaxkure caMEIi pacHpoCTpaHEHHBIH SJIeMEHT-METAILT 3eMHOH KOpEL
Buibepume npasunvusiii omsem.

XKenezo Kpemuuit AMOMHHHHA Kansnuit

1 2 3 4

OrseT:

2. HasoBuTe caMble pacmpocTpaHeHHLIE B 3eMHOI Kope coeIHHEHHS
KHCIOpPOAa MeTajllaMM (MHHEPAJIB) H oObSCHHTe MX pOJIb B HpHpoOge M
XO3siCTBEHHOH JesATeNLHOCTH 4ejxosexa. Jaiime pazeepuymslii omeem,
CONpo6oduGe e20 HeoOXOOUMBIMY XUMUYECKUMU YPAGHEHUAMU,

Ortser:

3. Kaxoii H3 MeTAJLIOB, YKA3AHHLIX HA JMArPAMME, MOKET BETPeUAThLCS B
upupoze csoboxaoM BHAe? Borbepume npasunbHslii omeem.

Harpwuii XKenezo AnoMUHMI Kanpimii

1 2 3 4

OTBeT:




