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2023-2024 y4eOHbIi roj
IosicHuTe/IbHAA 3anIMCKA
Pazpaborana mporpamma ¢ yueTom TpeOOBaHUMN CICAYIOMNX HOPMATUBHBIX JOKYMEHTOB:
1. ®enepanbhbiif 3akoH oT 29.12.2012 Ne 273-D3 «O06 o6pa3oBanuu B PO»;

2. TlocranoBieHue I71aBHOTO roCyJapCTBEHHOTO caHMTapHOro Bpaya P® ot 29 nexabps 2010 r. N 189 "O6 yrBepxaenun CanlluH 2.4.2.2821-10
"CaHUTapHO-ANUJEMHUOJIOTHYECKHE TPeOOBAaHUS K YCIOBHUSM M OpraHu3aluu oOydeHUs B 00IIeo0pa3oBaTeNbHBIX YUpPEXKICHUAX"' (C H3MEHEHUSMH H
JOTIOJTHEHUSIMH )

3. IloctanoBnenue I'maBHOro rocyaapcrsenHoro canutapHoro Bpaya P® ot 30.06.2020 Ne 16 «O6 yrtBepxkaenuu CanlluH 3.1/2.4.3598-20 «CanurapHo-
SMUJIEMHOJIOTUYECKHE TPeOOBaHUS K YCTPOWCTBY, COJEPKAHUIO M OpraHM3aluu paboThl 00pa3oBaTENbHBIX OPraHM3alUi U APYTUX OOBEKTOB COLHAIBLHON
UHPPACTPYKTYPHI I IETeH U MOJIOJICKH B YCIOBHUAX paclpocTpaHeHust HOBoi kopoHaBupycHor nHdekmu (COVID-19)y;

4. Ilpuxaz MunucrepcTBa obpazoBanusi u Hayku Poccuiickoit @enepamuu ot 17.05.2012 Ne 413 «O06 ytBepxkaeHun ¢eaepanbHOro rocyJapCTBEHHOTO
00pa30BaTeNBLHOTO CTAHAAPTA CPETHETO (TIOTHOTO) 00IIero 00pa3oBaHUs.

5. Ilpukaz MunucrepctBa obpazoBanusi u Hayku Poccuiickoii ®@enepanuu ot 29.12.2014 Ne 1645 «O BHeceHuu H3MEHEHHWI B mpuka3 MuHHCTEPCTBa
obpa3oBanus u Hayku Poccuiickoit @enepannn ot 17 mas 2012 r. N 413 «O0 yTBepxkieHHH (eepaabHOro rocy1apcTBEHHOro 00pa3oBaTeIbHOTO CTaHIapTa
CpeaHETo (TOTHOT0) 00IIero 00pa3oBaHUs.

6. [Ipukas MunucrepctBa o6pazoBanus u Hayku Poccuiickoit @enepaunu ot 30.08.2013 Nel015 «O06 yrBepxkaenuu [lopsiaka opranu3aiy U OCyIIeCTBICHHS
00pa30BaTeNbHON AESITETFHOCTH MO OCHOBHBIM 0011€00pa3oBaTeNIbHBIM MpOrpaMMaM — OOpa3oBaTelNbHBIM MPOTpaMMaM HAvadbHOTO OOIIEro, OCHOBHOTO
00IIIEer0 ¥ CpeTHEero 001ero 0opa3oBaHusmY;

7. llpukaz Munobpuayku P® ot 28.12.2010 N 2106 « OO0 yTtBepkaeHuu (QenepanbHbIX TpeOOBaHUN K 00pa30BaTEIbHBIM YUPEKICHHUSIM B YacTU OXPaHBI
3I0pOBbsl 00YYaIOIINXCSI, BOCMUTAHHUKOB);

8. Ilmcemo Munnpocsemenus Poccun ot 07.05.2020 Ne BB-976/04 «O peanuzanui KypcoB BHEYPOYHOW JEATEILHOCTH, MPOrpaMM BOCTHMTAHHUS U
COLIMAIM3AIUH, TOTIOTHUTEIbHBIX 00IIepa3BUBAIOIINX POTPAMM C UCIIOJIb30BAHUEM JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHI;

9. Ilucemo Pocmotpednamzopa ot 08.05.2020 Ne 02/8900-2020-24 «O HampaBiIeHUU PEKOMEHIAIMKA IO OpTaHW3allid paboThl 00pa30BATEIBHBIX
OpraHu3aIHi»;



10. Tlpukaz Mwunnpocsemenus Poccuu ot 17.03.2020 Ne 104 «OO6 opranmszanuyd o0pa3oBaTEIbHOW ACATEIBPHOCTH B OPraHMU3AIUAX, PEATH3YIOIINX
oOpa3oBaTenbHble MPOTrpaMMbl HAdaJdbHOTO OOIEro, OCHOBHOIO OOIIEr0 M CpeaHero obmero oOpazoBaHMs, 0Opa30BaTelbHbIE HPOTPAMMBI CPEIHETO
poeCCHOHATBHOIO 00pa30BaHUs, COOTBETCTBYIOIIETO JOMOJIHUTENBHOTO MPO(ECcCHOHATBHOTO 00pa30BaHUS U JIOMOJHUTENbHBIE 001e00pa3oBaTebHbIC
IIPOTPaMMBbl, B YCIIOBUSAX pacIpoCTpaHEeHHsI HOBOW KOpOHAaBUPYCHON MH(eKIMK Ha Tepputopun Poccuiickoit deneparumy;

11 Meroanyeckue pexoMmenaanuu Munmnpocsemmenuss Poccun ot 20.03.2020 no peanuszanuu o0Opa3oBaTeNbHBIX NPOrpaMM HadyajabHOIo OOIIEro, OCHOBHOI'O
obmiero, cpenHero ooOmero o0pa3oBaHus, O0pa30BaTEIbHBIX MPOTPaMM  CPEIHEro MPOPECCHOHATBHOIO 00pa3oBaHMSs W JIOMOJHUTEIBHBIX
00111€00pa30BaTENBLHBIX MPOTPAMM C IPUMEHEHHEM JIEKTPOHHOTO O0YYEHHUS M TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHIA;

12. OcHoBHast oOpa3oBarenbHasi Nporpamma cpeaHero obmero oOpasoBanuss MBOVY «CenuBaHoBckas cpeanss Imkona Ne28- Llentp oOpas3oBaHus c.
CenuanoBo» Ha 2022—- 2023 rT.

13. YcraB MBOY «CenuBanoBckast cpeausis mkosa Ne28- [lentp oopazoBanus c. CeaTrMBaHOBOY,
14. Kanennapusiii yueOnbiii rpaduk u Yueonsiit uiad MbOY na 2022 — 2023 y4ueOHbIN TO/I.

HeobxomumMocTh pa3paboTKH JIEKTHBHOTO Kypea st ydamuxcs 11-x kmacca « XuMus B 3a/1a4aX U YIPAKHEHUSIX» 00YCIOBIIEHA TEM, YTO B COOTBETCTBHH C
0a3uCHBIM y4€OHBIM TIJIAHOM CpeIHEero (IMOJHOTro) o0mmero oOpa3oBaHus XMMHUHU BbIAeNseTcs Bcero 34 dacoB. B conmepkaHuu Kypca XHMHUH TIPEICTABIICHBI
TOJIbKO OCHOBOIIOJIAraolue XuMHYECKIe TEOPEeTHUECKHE 3HaHUA, BKIIIOYAlOIIMe camble oOmiue cBefeHus. [loBepxHocTHOE M3ydeHHe XUMHUU He 00Jieryaer, a
3aTpyHseT ee ycBoeHue. OcoOEHHOCThIO TaHHOTO Kypca SIBISETCS TO, YTO 3aHATUS WAYT MapalijielIbHO C U3Y4YeHHEM Kypca opraHuyeckoil xumuu B 10-om
KJlacce, ¥ ¢ U3y4eHHeM Kypca obmieit xumun B 11-om kiacce. 310 Aaé€T BO3MOXKHOCTh MOCTOSIHHO U MOCJEI0BATENLHO YBSI3bIBaTh yUeOHBIA MaTepHrall Kypca ¢
OCHOBHBIM KypCOM, a ydalluMcsl MOJydaTh Ooliee MpOYHbIe 3HAHUS MO mpeameTy. [Iporpamma Kypca MOCITYXKHUT AJisi CYIIECTBEHHOTO YIIyOJeHHUS M
paciupeHusi 3HaHUW 10 XUMHH, HEOOXOAMMBIX I KOHKPETU3allUd OCHOBHBIX BOMPOCOB OPraHMYECKOM, OOIIeH M HEOPTraHUYECKOW XMMHH U AJIs OOIIero
pa3BUTHS YYEHUKOB.

Heab kypca:

"] pacmivpeHue 3HaHuH, popMupoBaHNEe YMEHUIN M HABBIKOB Y YUAIIMXCS MO PEIICHUIO PACUETHBIX 33a]1a4 U YIPAKHEHUH M0 XUMHUH, Pa3BUTHE TTO3HABATEIbHOM
AKTUBHOCTH U CAMOCTOSITEIIbHOCTH.

3agaum kypca:
] yriyOJieHre U paciIupeHre 3HaHUN 110 XUMUH
] 3aKpCIUTh YMCHUSA U HABBIKU KOMIIJICKCHOT'O OCMBICJICHU A 3HAHUU U UX MNPUMCHCHUIO ITPpU PCIICHUHU 3a1a4 U pra)I(HeHI/IfI;

[1 ucciemoBarp U AHAJIU3UPOBATDL AJITOPUTMBI PCIICHUA THUIIOBBIX 3a/1a4, HAXOAHUTb CIIOCOOBI peuiCHUus KOM6I/IHI/Ip0BaHHLIX 3aaay,;



"1 hopMUpOBATh LIEIOCTHOE MPEACTABICHUE O IPUMEHEHUH MaTEMaTHUECKOTro anmnapaTa IpH pelieHMd XUMUYECKUX 3a/1a4;
| pa3BMBaTh y y4yallUXCsl yMEHUsl CPAaBHUBATh, aHAIM3UPOBATh U J€IaTh BbIBObI;

] cnocoOCTBOBATH POPMHUPOBAHUIO HABBIKOB COTPYIHUYECTBA B IMPOLIECCE COBMECTHON pabOTHI;

| pa3BUTh UHTEPECH] YUALUXCS], YBIEKAIOIIMXCS XUMHUEH.

Kpr 6a3preTc;1 Ha 3HAHUAX, TOJYYACMbIX YYAllUMUCA IIPU HU3YUCHUHU XUMHU B OCHOBHOH IKOJIEC, U HC Tpe6yeT 3HAaHUA TCOPCTUUCCKHUX BOIIPOCOB,
BBIXOSIUX 3a paMKHU INKOJBHOIIPOIpaMMBIL. B 10 xe BpeMs I yCHCHlHOfI pcam3alii 3TOTO JJICKTHUBHOTO KypcCa HeO6XOI[I/IMO, YTOOBI pe6$1Ta BJIaaCIIn
BaXHEUIITUMU BBIYHCIUTEIbHBIMH HaBbIKaMHU, aJITOPUTMaMH PCIICHHA THUIIOBBIX XUMHUUYCCKHUX 3aJiad, YMCIIM NPHUMCHATH IpPU PCIICHHUU 3aaad BaKHEHIIIHE

(1)I/I3I/I'-ICCKI/IC 1 XUMHWYCCKHEC 3aKOHBI.

B kauectBe OCHOBHOW (hopMBI OpraHuzalMu Y4eOHBIX 3aHATUH IpelUiaraeTcs MpPOBEJCHHE CEMHMHApOB, Ha KOTOPBIX JaeTcs KpaTkoe OOBsSCHEHHE
TEOPETUYECKOr0 MaTepHala, a Tak e pelIeHne 3a/1a4 U yIPaXXHEHUH 110 TaHHOM TeMe.

JInst NOBBILIICHUS] MHTEpEca K TEOPETUYECKUM BOIIPOCAM U 3aKpEIICHUS] N3yYSHHOTO MaTepHaia, MpeaIyCMOTPEHbI YPOKU-TIPAKTUKYMBI IO COCTaBICHHIO CXEM
NpEeBpaIICHNH, OTPAXKAIOMINX T'CHETHYECKYIO CBS3b MEXIY KJIacCaMd HEOPraHWYECKHX M OPraHMYECKHX BEUIECTB M COCTABICHHUIO PACYETHBIX 3a/1a4, C
yKa3aHHUEM CIIOCOOOB UX pEIIeHUS.

ITpu pa3paboTke MporpamMmbl 3JIEKTUBHOIO IMPEIMETa aKIEHT JeJalicsi Ha Te€ BONPOCHI, KOTOpble B 0a30BOM Kypce XMMHUU OCHOBHOM M CpeAHEW HIKOJIbI
paccMaTpuBarOTCA HEIOCTATOYHO IOJIHO WJIM HE PACCMaTpPUBAIOTCS COBCEM, HO BXOISAT B INPOrpaMMbl BCTYNUTENIBHBIX 3K3aMEHOB B BY3bl. 3ajaud U
YOpaXHEHUS] TOJ0O0paHbl, TaK YTO 3aHATHS MO MX PEUICHUIO MPOXOIAT MapajulebHO C H3y4aeMbIM MaTepHalioM Ha Ypokax. BojbpIIMHCTBO 3ajmau u
ynpaxkHeHuil B3ato u3 KMMos no EI'D npenpliymux JIeT, 4To M03BOJISIET OATOTOBUTH yUaluxcs K caade EI'D.

1. DnexTuBHBIN Kypc «XUMHUSA B 337ja4axX U YIPaXXHEHUAX» coBMecTUM ¢ Pabodeii mporpammoii mon aropctBoM ['apa H. H. ®I'OC. Xumus.
[Ipenmertnas nmunus yueoHukoB I'. E. Pynsutuca, @. I'. ®enpamana. 10-11 knaccsr. [Ipocemenne. 2013r.;

2. VYuyeOnuka Pymsurtuca I'.E., ®enpamana @. I'. Xumus. 11xmnacc. ®I'OC. Ipocsemenue. 2019r.
DNEeKTUBHBIA Kypc «XHUMUS B 3a/1a4ax U yNPaKHEHUSIX» MTpeJHa3HAueH JUIsl yYaIuXxcs
11 kiacca u paccunras Ha 34 Jaca .

Hopmarusnas 6a3a

1. ®enepanbhsblii 3akoH oT 29 .12 .2012 Ne 273-@3 (pen . ot 31 .07 .2020) «O6



oOpazoBanuu B Poccuiickoit denepanum» (¢ U3M . 1 Jo1 ., BeTyI . B cuny ¢ 01 .09 .2020) . —URL:

2 ITacopT HanuoHanbHOTO TpoekTa «O0pa3oBanue» (yTB . npesuaunymom Cosera npu [Ipesuaente PD mo cTparerndeckoMy pa3BUTHIO M HAIMOHAIBHBIM
npoekTaM, IpoTokon oT 24.12.2018 Ne 16) . — URL:

3. lN'ocynapctBennast nporpamma Poccuiickoit @enepanun «PasButue oOpasoBanus» (yTBepxkaeHa mnocraHoBieHueM [IpaBurtensctBa PO ot 26 .12 .2017 Ne
1642 (pexn . ot 22 .02 .2021) «O06 yTBepKaeHUH rocy1apcTBEHHOM Tporpammbl Poccuiickoit deneparun «PazpuTtie o0pazoBaHusy.

4. Tlpodeccuonanpubiii cranmapt «[lemaror (memarormueckas AESATEIBLHOCTh B JOIIKOJIBHOM, HAa4aJIbHOM OOIIEM, OCHOBHOM OOIIEM, CpeIHEeM O00IeM
oOpa3oBanuH), (BOCIIUTATENh, yuuTens)» (pex . ot 16 .06 .2019 r .) (ITpuka3 MunuctepcTBa Tpyaa u conuanbHoi 3amuThl PO ot 18 oktsa0ps 20131 . No 544H,
C U3MECHCHHSIMH, BHECEHHBIMU TTPUKa30M MUHHUCTEpCTBA Tpyaa U conzamuTthl PO ot 25 nekabps 2014 r. Ne 11151 u ot 5 aBrycra 2016 . Ne 422h).

5. Ilpodeccnonanbublii cranaapt «llenaror qomomHUTETHLHOTO 00pa3oBaHust neTei u B3pocibix» ([Ipukaz MunnCcTepCTBa TpyJa M CONMANBHOI 3amuThl PO oT
5 mas 2018 T . Ne 298n «O06 yTBepkaennn npodeccnoHanbHOro cranaapra «llegaror monoJHUTETLHOTO 00PA30BAHMS IETEH U B3POCIBIXY) .

6. @enepanbHBI TOCYIapCTBEHHBIH 00pa30BaTENbHBIN CTaHIAPT OCHOBHOTO 00mIero obpaszoBanusi (YTBEpKIEH MpuKa3zoM MuHHCTEpCTBa 00pa3oBaHUS U
Hayku Poccuiickoit @enepammu ot 17 nexadpst 2010 r. Ne 1897) (pen .21 .12 .2020) .

7. @enepaibHbIi rocy1apcTBEHHBIH 00pa30BaTENbHBINA CTAHIAPT CPEAHEro 00iero oopazoBanus (YTBEpKAEH MpukazoM MUHHCTEpCTBA 00pa30BaHUs M HAYKH
Poccuiickoit ®eneparuu ot 17 mast 2012 1. Ne 413) (pen .11 .12 .2020) . —

8. 06 yrBepxaenun CanlluH 2.4.2.2821-10 «CanuTapHO-3MUIEMHUOIOTHYECKHE TPEOOBAHUS K YCIOBUSAM M OpraHU3aIMM 00y4YeHuUs B 0011e00pa3oBaTeIbHbIX
YUPEKACHUAX»: MOCTAaHOBJIEHHWE [ JTaBHOrO TOCYJapCTBEHHOro caHuTapHoro Bpaua Poccuiickoir @enepauuu ot 29 mekabps 2010 r. Ne 189, r. Mocksa ;
3apeructpupoBano B Muntocte PO 3 mapra 2011 r.

9. MeTtoauueckre peKOMEHAANNN MO CO3JaHUI0 U (YHKIIMOHUPOBAHUIO B 00IIE00pa30BATENbHBIX OpPraHU3aIMAX, PACTIOIOKEHHBIX B CEIbCKOH MECTHOCTH U
MaJIbIX TOPOJIaxX, IIEHTPOB 00Pa30BaHUsl €CTECTBEHHO-HAYYHON U TEXHOJOTUYECKON HAIMPaBIECHHOCTEH

IIporpamMmma y4e0HOro (3J1eKTHBHOI0) Kypca o0ecrieunBaeT:

| yIOBIETBOPEHNE UHIUBUIYATbHBIX 3aIIPOCOB O0YUAIOIINXCS;

"] 0bmeo0pa3zoBaTeIbHY0, OOMIEKYIBTYPHYIO COCTABIISIONIYIO MPHU TOJYYCHUH CPEIHEr0 00I1Iero o0pa3oBaHus;

"] pa3BUTHE JIMYHOCTH O0YUAIOMIUXCS, X TO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaJIbHON M IEHHOCTHO-CMBICIIOBOH cpepsl;

"] pa3BUTHE HABBIKOB CAaMOOOPA30BaHMS U CAMONPOECKTUPOBAHUS;



"] yrnyOneHue, pacuiipeHre U CUCTeMaTU3alliIo0 3HAHUI B BRHIOPAHHOM 00JIaCTH Hay4YHOTO 3HAHUS WK BUJA I€ATEIbHOCTH;
| COBEpILIEHCTBOBAHUE UMEIOILIETOCs M MPUOOPETEHNE HOBOTO OIIbITA;
"] mO3HABATENBHOW JESITEIBHOCTH, IPOPECCHOHATBHOTO CAMOOIPECIICHHS 00YYaIOIIIXCSI.

JlaHHas IporpamMma rapaHTHpyeT obecrieueHue eIMHCTBA 00pa30BaTENLHOIO MPOCTPAHCTBA 32 CYET NMPEEMCTBEHHOCTH, MHTETPALIUHU, IPEJOCTABICHHUS PABHBIX
BO3MOYKHOCTEH M KauecTBa 0Opa30BaHUI.

COI[Cp)KaHI/IC HpOFpaMMBI CTPOUTCA C YUYCTOM PCTUOHAIBHBIX OCOGGHHOCTCﬁ, YCJ'IOBI/Iﬁ 06p3.30BaTeJ'H:HBIX OPFaHHBaHHﬁ, a TAKXKXC C YUYCTOM BOBJICUCHUS
06yqafom1/1xc;1 C OrpaHUYCHHBIMU BO3MOXKHOCTAMU 3J0POBbA.

Ieaun u 3aga4un

Ocnoenasn ueip

U3y4EHHUs y4eOHOro (3JIEKTUBHOI0) Kypca (OpMUPOBAHUE MPEICTABICHUNA O XUMUYECKON COCTABIISIOLICH €CTeCTBEHHO-HAYyUYHON KapTHHBI MUpa, OBJa/leHUe
BKHEHIIMMU XUMUYECKAMHU TOHATHAMM, 3aKOHAMU U TEOPUAMH.

Ocnoenvle 3a0auu:

OBJIAICHUC MCTOAAMHU HAYYHOI'O NO3HAHUA IJIA 0OBSICHEHHNS XMMHUUYECKHX SIBICHHII M CBOICTB BCIICCTB, OLICHKU POJIM XUMHUH B PA3SBUTUHN COBPECMCHHBIX

TEXHOJIOTHI 1 IMMOJTYYCHHWHU HOBBIX MAaTCPHUAJIOB;
BOCIIUTAaHHUEC Y6C)KI[6HHOCTI/I B IIO3UTHUBHOM pOJin XUMUHU B ’)KU3HU COBPCMCHHOT'O
O6H.[CCTB8., HCO6XO,Z[I/IMOCTI/I T'pPaMOTHOI'O OTHOHICHUA K CBOEMY 3JOPOBBIO OKPY)KaIOH_Ieﬁ cpeac,

IMIPUMCEHCHUC ITOJTYYCHHBIX 3HAHUM JIA 0€30IaCHOTO HCITOJIL30BaHUS BCIICCTB U MaTCpUaIOB B 6BITy, CEIBLCKOM XO3SMCTBE M Ha IMPOU3BOACTBE, PCIICHUA
MMPaKTUYCCKUX 3a1a4 B HOBCC,I[HGBHOI;’I JKU3HU, ITPCAYTIPCIKACHUS SIBJICHI/Iﬁ, HaHOCAIINX BPCI 3J0POBbIO YCJIIOBCKA U OKp}I)KaIOH_Ieﬁ cpeac.

OO6mras xapakTepucTruKa yueOHOro (9JEKTUBHOTO) Kypca
Conepxanne yaeOHOTO (JIGKTHBHOTO) Kypca «XUMHS B 3a71a4aX U YIPAKHEHUTX)»

[IPECTaBIEHO JUHEHHBIM CIOCOOOM TOCTPOCHMSI YYEOHBIX MpOrpaMM. YUeOHBI MaTepuan BbICTPAUBAETCA B OAHOW JIMHMUM W COCTOUT U3
nocnef0BaTe/IbHO CBA3aHHbIX Mexy Cob0i1 rnas 1 Tem. YuebHbIn maTepuan Kax ol nocneayolleit rnaBbl ABAAETCA JOTMYECKUM NPOAONKEHUEM TOTO, YTO M3y4anoch B
npeAblAyWwuii rnase. 3To N03BONAET SKOHOMUTL BPEMA, NMOCKO/IbKY UCKoYaeTca AybamposaHue matepumana.



[IporpaMMHBIil MaTepuan OTpa)kaeT BCE COBPEMEHHBIE 3aIpockl ob1iecTBa: popmupoBaHus (HyHIaMEHTAIBHBIX MPEACTABICHUN 0 MHUpE, BKIIOYAIOUINX HapSAy
c ¢u3NYeCKUMU U OHMOJOTMYECKUMHU 3HAHUSAMH, HEOOXOMUMBIH 00bEM XHUMHUECKUX 3HaHUH; (HOPMUPOBAHME XUMHYECKHX 3HAHUW Ba)XHBIX Kak IS
MTOBCETHEBHOM JKU3HH, TaK U JJIS ACSITENIFHOCTHA BO BCEX 00JACTIX HAYKH, HAPOJTHOTO XO3SHUCTBA, B TOM YHCJIE HE CBSA3aHHBIX C XMMHEH HEMTOCPECTBEHHO.

XHUMHYECKOE 06pa30BaHI/IC HCO6XOI[I/IMO TAKXKC Ui CO3MaHUA Yy o6yqa}omnxc>1 Hpe,Z[CTaBHeHI/Iﬁ 0 pOJKM XMMHHU B PCIICHUU ISKOJOTIHYCCKHUX, CbIPbCBLIX,
OHEPTCTUUCCKUX, TPOAOBOJILCTBCHHBIX, MCAUIIMHCKUX HpO6J’ICM YCJIO0BCUCCTBA.

l[ennocmnwe opuenmupbol HpOl"paMMH OnpeaACIAIOTCA HaIlPaBJICHHOCTHEIO Ha HaHI/IOHaJIbHBIﬁ BOCITMTATEIbHBIN uacal, BOCTpe6OBaHHI>II71 COBpPEMEHHBIM
pOCCHfICKPIM O6I.[I€CTBOM U rocyaapCTBOM.

[IporpamMma mpenycmarpuBaeT obecreueHue o01ieoopa3oBaTenbHON U OOIIEKYIbTYPHONU MOATOTOBKU yuanuxcs. [IporpamMmma no3BosisieT pacKpbITh BEIyIIUE
uJeu U TEOpUH XHUMHUYECKOW HaykH, (OpMHUPYIOIIME MHUPOBO33PEHHME YYallMXCs — 3aKOH COXpaHEeHHs] Macchl M sHepruu, [lepuogmueckuii 3akon [ U.
MenpeneeBa, Teopus XUMHYECKOTO CTPOEHHUS OpPTaHUYECKUX BelIecTB, Teopus pactBopoB. [lonydeHHble 3HAHHUS CO3MAIOT YCIOBUS JJs TMOHUMAaHUS
3aBHCHMOCTH CBOMCTB BEILIECTB OT COCTaBa M CTPOCHHUS; 00YCIOBIEHHOCTh MPUMEHEHHSI BEIIECTB UX CBOWCTBAMU; MaTEPHAILHOE €TUHCTBO HEOPTaHUYECKHX U
OpraHUYeCKUX BEUIECTB; BO3PACTAIOIIEH POJIM XUMHUHU B CO3/IaHUU HOBBIX JIEKAPCTB U MATEPUAJIOB, B SKOHOMHH ChIPhS, OXpaHE OKPYKAIOLIEH CPEbl.

Coz[epxcaHI/Ie HpOI‘paMMBI pa3pa60TaHo B COOTBCTCTBHH C Tpe6OBaHI/I${MI/I COBpCMeHHOﬁ AUJAaKTUKHN U BOSp&CTHOﬁ MICUXOJIOTUHN W HAIIPpAaBJICHO Ha PCIICHUC
3aaga4d I10 (bOpMI/IpOBaHI/IIO Yy ydalmuxcsa HaydYHOI'0O MHUPOBO33PCHUSA, OCBOCHUS O6IJ_ICHay‘lHLIX MCTOHOB IMO3HAHUSA,IIPAKTHUYCCKOIO NPUMCHCHUA MMOJIYUYCHHBIX
3HaHI/II71, CO3JaHNUC MCIKITPCAMCTHBIX CBsI3€l C npeamMeTaMu o0J1acTeit MaTeMaTHYCCKUX H T YMAaHUTApPHBIX HAYK.

[IporpamMma yueOHOTO (3JIEKTUBHOTO) Kypca «XMMHS B 3a1a4aX U YIPAKHEHUAX)»
NpeaCcTaBJICHA CJIeAYIOUIMMH COAePKATeIbHBIMH KOMIIOHEHTAMM:

Beenenne

Crpoenue atoMa u nepuoandeckuii 3akoH .M. Menneneena;

Crpoenue BeniecTna;

XHUMHUYECKUE PEAKIUU;

BemtecTBa 1 X CBOMCTBA;

XuMus B )KU3HU OOIIECTBA.

Hpunyunwl u ocobennocmu cooepycanusn Ilpozpammor:



MPUHIUI CHCTEMATUYHOCTH M TOCIIE0BATSILHOCTH TPEAIOJIAraeT BhIJICIICHUE B U3y4aeMOM MaTepualie BeAYIIMX UIeH U TCOPHid, BRICTPAMBAHUE JIOTHYESCKON
CUCTEMBI Kypca W y4eOHOTrO MaTepuaia BHYTPHU OJHOW TJaBbl, TeMbI. [IpHHIMI CHCTEMHOCTH W TMOCJIEIOBATENFHOCTU TMO3BOJSET COXPAHUTh COOTHOIIEHHE
MEXIy TEOPETUYECKHUMH TOJOKEHUSMU U TMPAKTUYECKOW COCTaBIAIONIer Kypca. Peammsyercss B MOCIIeIOBAaTENbHOCTH TEOPHUH, MPAKTUKHU, KOHTPOJIS W
CaMOKOHTPOJIA 06yan01uI/1xc;1; MNPUHIMIT HCOPCPBIBHOCTU IMO3BOJIACT OPraHHU30BLIBATH 06yquI/Ie C OHOpOﬁ Ha 3HaHUA XUMHWH, IMOJTYYCHHBIC Ha CTYIHCHIAX
HAYaJILHOTO OOINEro W OCHOBHOIO OOMIIEro oO0pa3oBaHWs, a TaKKe Ha JKU3HEHHBIM ONBIT ydyammxcs. Kpome Toro, OONBIIYyIO pOJIb UTPAIOT 3HAHUS,
C(bOpMI/IpOBaHHI)IG ApyruM npcaIMETHBIMU O6J'IaCTHMI/I; MNPUHOUIT AOOCTYHNHOCTH W HWHAUBHUAYyAJIW3allUKM CTPOUTCA HaA YYCTC y‘-Ie6HI)IX BO3MOXKHOCTEH
oOyuatomuxcs. [lo3Bonsier BbIOpaTh ONTUMAIbHO Y4EOHBIM MaTepual, COOTBETCTBYIOIIUN BO3PACTHBIM, (U3UYECKUM, IICUXOJOTUYECKUM U
MHTEJUICKTYyalIbHBIM  OCOOCHHOCTSIM  oOydarommxcsi. OOydeHHe XUMHUYECKOMY COACP)KaHUIO OCTaeTCs JOCTYIMHBIM, HO TIIO3BOJIIET YMCTBEHHO U
MHTEJUICKTYaJIbHO Pa3BUBATh OOYYAIOIIUXCS; MPUHIUI BAPUATHBHOCTH B OPraHM3alMU 00Pa30BaTEILHON JESTEIBHOCTH JACT BO3MOXKHOCTB ISl PA3JIMYHBIX
BapHaHTOB peallM3allii TEOPETHUECKOW U MPAKTUYECKON YacTH Kypca, HCXOs M3 OOCCIICYCHHOCTH Kypca MaTepUaIbHO- TEXHUYECKUM, HH(POPMAIMOHHBIM,
METOJIMYECKUM OOecreYeHneM, OCOOCHHOCTSMHU pa3HBIX TPYyMNN ydamuxcs B kiacce. [lo3BonsieT MCKaTh KOHCTPYKTHMBHBIE NMYTH OpraHU3aluu y4ueOHOH
JEeSTeTbHOCTH HE TOJBKO YYUTENI0, HO M 00ydYaromuMcs; MPUHIIUI MUHUMAaKCa B OpraHM3alli 00pa30BaTENbHOU AEATEIbHOCTH MO3BOJSET 00yUYaIOIUMCS
OCBOMTbH 0053aTENIbHYIO YacTh peau3yeMoi mporpammsl. B To ke BpeMsi mporpaMmMa JaeT BO3MOXXHOCTb Pa3BUTHIO TBOPYECTBA, MHTEIJIEKTa OOYYaIOIIMXCS
gcpe3 ydacTtuc B HpOCKTHOﬁ ACATCIIbHOCTH, HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTH, B PCIICHHUU 3aJa4 IMOBLIIICHHOI'0 YPOBHA CJIOKHOCTH. CucreMHo —
JesITeTbHOCTHBIN TIOJX0/I, peanu3yeMblii B [Iporpamme, mo3BosieT pOpMHUPOBATH TMYHOCTHBIE, METANIPEIMETHBIE U MPEIMETHBIE PE3yIbTaThl, 0003HAYCHHBIE
(dbenepalbHBIM TOCYAAPCTBEHHBIM 00pPa30BaTEIbHBIM CTAaHAAPTOM B MPEAMETHON 00siacTu «ECTeCTBEHHBIE HAYKW» C YY€TOM MHANBUIYAIBHBIX OCOOCHHOCTEH
oOydJaronuxcsi.

MecTo B yueOHOM I1aHE

Ha ypoBHe cpenHero o0iero o0pa3oBanust y4eOHBIN (3JIEKTUBHBIN) KypcC SIBISIETCS KYPCOM IO BBIOOpY oOydaromuxcsi B IpeaMeTHon obnactu «EcTecTBeHHBIE
HAyKW.

[Tporpamma yueOHOTo (3JIEKTUBHOI0) Kypca «XMMHS B 3aa4ax M YIPaKHeHUsIX» paccunTtana Ha 34 yaca (1 gac B Henemnto, 34 yueOHbIe HEAeH).
TpeboBaHus K ypOBHIO TOATOTOBKH BBIITYCKHUKOB

B pe3yabTare n3ydyeHus 3JIeKTHBHOIO NpeaMeTa YYeHHUK J0JKeH

3HATH/MIOHUMATD

Baknelimme XuMUYeCKUE MOHITHS: BEIIECTBO, XUMUYECKHUI AJIEMEHT, aTOM, MOJICKYJIa, Macca aTOMOB M MOJIEKYJI, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00beM,
AIIEKTPOJIUTUYECKAsT JIHCCOIMAIUS, THUAPOIN3, SJEKTPONU3, TEIyIoBOi 3(ddekr peakmuu, >HTANBNUSA, TEIJIOTa OOpa30BaHMS, XMMHUYECKOE DPaBHOBECHE,
KOHCTAaHTa PAaBHOBECHS, YIJIIEPOIHBIN CKeJEeT, (yHKIMOHAIBHATPYIITNA, TOMOJIOTHS, CTPYKTYpHAsi U IPOCTPAHCTBEHHAs] U30MEPHS; OCHOBHBIE 3aKOHBI XUMUU:



3dKOH COXpaHCHHA MaCChbl BCHICCTB, HepI/IOI[I/I'-IeCKI/Iﬁ 3aKOH, 3aKOH IIOCTOAHCTBaA COCTaBad, 3aKOH ABoraz[po, 3aKOH Fecca, 3aKOH HeﬁCTBYIOHlHX MacC B
KHHCTUKE U TCPMOJUHAMUKE, Knaccmlmxaumo U HOMCHKJIATYPY: HCOPraHUYUCCKHUX U OPIraHUYICCKUX COCHHHCHHﬁ;

YmMmerh

Ha3eiBaTsh: HN3YUCHHBIC BCUICCTBA I10 «TpPIBPIBJ'[BHOfI)) u Me)K)IYHaPOI[HOfI HOMCHKJIATypEC, ONpCACIATh: BAJCHTHOCTh M CTCIICHL OKHCJIICHHA XHMHUYCCKHUX
3JICMCHTOB, XapaKTEP CPCAbl B BOAHBIX paCTBOpaX, OKUCIUTEIIb H BOCCTAHOBHUTECIIb, HAITPABJIICHUEC CMCIICHUA PABHOBCCHUS 11O BJIUAHUEM Pa3JINYHBIX q)aKTOpOB,
HU30MEPHBI U T'OMOJIOIH, IMPHUHAJJICKHOCTh BCIICCTB K Pa3IMYHBIM KilacCaM OPraHHMYCCKHUX COCHHHGHHﬁ; IMPOBOAUTH PACUETHI II0 XMMHUYCCKHUM (bOpMy.]'IaM n
YpaBHCHHUAM peaKuHﬁ; OCYIICCTBIIATH CaMOCTOATEIBHBIA HONCK XHUMHYECKOM I/IH(i)OpMaI_II/II/I C HCIIOJIb30BAHHUECM Pa3JIMYHbIX HCTOYHHKOB (CHpaBO‘IHBIX,
HAaYYHBbIX 1 HAYYHO-TIOITYJIAPHBIX PI3I[aHPII>i, KOMITBIOTCPHBIX 0a3 HAaHHBIX, pECYpPCOB I/IHTepHeTa).

IInanupyemble pe3y/bTaThl

[Inanupyembie pe3yJbTaThl OCBOCHHSI MPOTPAMMBI Y4eOHOTO (dJIEKTHBHOTO) Kypca YTOYHSIIOT M KOHKPETH3UPYIOT OOIee MOHUMAHHE JUYHOCTHBIX,
METaIpEeAMETHBIX M MPEAMETHBIX Pe3yJbTaTOB KaK C MO3UIMK OpPTraHW3allid MX JAOCTIKEHUS B 00pa30BaTENIbHOMN NEATEIbHOCTH, TaK U C MO3UIMKA OICHKU
JIOCTHUKEHHUS ITUX PE3YJIbTATOB.

PesynbTarel u3yueHus: y4eOHOro (3JIEKTUBHOIO) Kypca IO BbIOOpY OOyyarommxcs AOKHBI OTpa)kaTh:pa3BUTHE JIMYHOCTH OOYYaIOLIUXCS CPECTBAMU
Ipe/UlaraeMoro Juisi M3y4eHus ydeOHOro mpeaMeTra, Kypca: pa3BUTHE OOLICH KyJIbTypbl OOyYaroIMXcs, UX MHUPOBO33PEHUS, LEHHOCTHO-CMBICIOBBIX
YCTaHOBOK, PpAa3BUTHE I[IO3HABATENIBHBIX, PETYJIATHUBHBIX M KOMMYHHUKATHBHBIX CIIOCOOHOCTEH, TOTOBHOCTHM M CIIOCOOHOCTH K CaMOpa3BUTHIO U
poeCCUOHATLHOMY CaMOOIPEENCHUIO; OBJaJeHUEe CHCTEMAaTHUYECKMMU 3HAaHUSMH M INPHOOpPETEeHHE OIbITa OCYLIECTBICHUS LEeIecooOpa3HOd U
Pe3yJIbTATUBHON JIEATELHOCTH; Pa3BUTHE CIOCOOHOCTH K HEMPEPHIBHOMY CaMOOOPa30BaHUIO, OBJIA/ICHUIO KIHOUEBBIMH KOMIIETEHTHOCTSIMH, COCTABIISIOLIMMHU
OCHOBY YMEHHMS: CaMOCTOSITEIbHOMY MPHOOPETEHUIO0 M MHTETpallMM 3HAHUM, KOMMYHHMKAIIUU U COTPYAHUYECTBY, 3(PPEKTUBHOMY peIIeHUI0 (pa3perieHuto)
npobjeM, OCO3HAaHHOMY HCIOJb30BAHUIO WH(GOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTHH, CaMOOpPraHM3allMUd M CaMOPETyJSALuH; oOecredeHne
aKaJIeMUYeCKOil MOOMIBHOCTH M (WJIM) BO3MOXXHOCTH TOJIEP)KUBATh M30paHHOE HarmpaBlieHHe 00pa3oBaHus; oOecrieueHrne npo(ecCHOHAIBHOW OpUEHTAuN
00yJaromuxcsl.

HﬂanupyeMble JIHYHOCMHbLE pe3yibmanbl
JImyHOCTHBIE PE3YJIbTaThl BKIITOYAKOT:

POCCHUICKYIO TPa)XAaHCKYI0 UIEHTHYHOCTh (MAeHTU(]UKAIMI ceOs B KauecTBe rpakJaHuHa Poccuu, ropocTh 3a JOCTUKEHHS] PYCCKUX Y4l HBIX,3a PYCCKYIO
HAyKy, OCO3HAHME U OIYIIEHHE JHYHOCTHON CONPUYACTHOCTHU Cyab0e poccuiickoro Haponaa). OCO3HaHHOE, YBaXKUTEIBHOE U I00pOKeIaTeIbHOEe OTHOLICHHE K
UCTOPUH, KyJIbType, PEJIUTdH, TPaJAULUSAM, S3bIKaM, LIEHHOCTAM HapoaoB Poccuu u HaponoB Mupa, cCHOPMHPOBAHHOCTH LIEIOCTHOIO MHUPOBO33PEHUS,
COOTBETCTBYIOLIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOLIECTBEHHOW MPAKTHKH; C(POPMUPOBAHHOCTH IIEHHOCTH 3[J0POBOTO M Oe3omacHoro obpasza
KW3HM;, WHAMBHUIyalbHas W KOJUIEKTUBHAs O€30MacHOCTh B UPE3BBIYAMHBIX CHTyalusX; C(HOPMUPOBAHHOCTH OCHOB JKOJOTHMUYECKOW KYJBTYPHI,



COOTBCTCTBYIOILIeﬁ COBPCMCHHOMY YPOBHIO 3KOJIOTHYCCKOI'0 MBIINUJICHHA; OCBOCHHOCTH COLIMAJIBHBIX HOPM, IIPABUJI MMOBECACHMU, pOJ'ICﬁ u (1)OpM COIIMAILHOM
JKU3HU B Ipylmax " COO6H_IGCTB3X; OCO3HAHHOC, YBAKHUTCJIBHOC U I[O6pO)KeJ'IaTCJ'ILHOG OTHOIICHHUE K APYromMy 4YCJIOBCKY, €0 MHCHHUIO, MHUPOBO33PCHULO,
KYJbTYpEC, A3bIKY, BEpC, FpaH(HaHCKOﬁ MO3UIIUU. ['0OTOBHOCTE U CIIOCOOHOCTh BECTH auainor ¢ ApyruMu JHOAbMU U NOCTHUIaTb B HCM B3aUMOIIOHHUMAHUA,
Pa3BUTOC MOPAJIBHOC CO3HAHHUEC U KOMIICTCHTHOCTD B PCIICHUN MOPAJIbHBIX Hp06HeM Ha

OCHOBE JIMYHOCTHOTO BBIOOPA, (HOPMHUPOBAHHE HPABCTBEHHBIX UYYBCTB M HPABCTBEHHOTO IIOBEICHUS, OCO3HAHHOTO M OTBETCTBEHHOTO OTHOIICHHS K
COOCTBEHHBIM IMOCTYIMKAM; 3CTETUYECKOE, IMOIIMOHAILHO-IICHHOCTHOE BHJICHHE OKPYKAIOIIETO MHPA; CIIOCOOHOCTh K AMOIIMOHAILHO-IICHHOCTHOMY OCBOCHHIO
MUpa.

ITnanupyemvie memanpeomemmule pe3yipmamaol
MeTtanpeameTHble pe3yIbTaThl BKIIOYAIOT TPU TPYIIIBI YHUBEPCAIBHBIX YUeOHBIX JIEHCTBUH.
Pecynamuenvie ynueepcanvhule yueonvie oeiicmeus

CaMOCTOSITEJIbHO OIpPEACNATh eI, 3a/laBaTh MapaMeTpbl U KPUTEPHUH, MO KOTOPHIM MOXKHO OIpPEACNIUTh, UYTO LEJb JIOCTUTHYTA; OLICHHMBATh BO3MOXKHbBIC
MOCJIC/ICTBHS JOCTHIKEHUS TMOCTABIICHHOM eI B ACATEIHHOCTH, COOCTBEHHOM KM3HU U KU3HH OKPYKAIOUIUX JIFOICH, OCHOBBIBASICH HA COOOPAKEHUAX ITUKU U
MOpaJIA; CTaBUTh M (HOPMYJIHUPOBATH COOCTBEHHBIE 3a7a4d B 00Pa30BATEIHHOM ACATEIHPHOCTH M KU3HCHHBIX CHUTYAIUsX; OLICHUBATh PECYpPCHI, B TOM YHCIIC
BpeEMS U JIpyrue HeMaTepHualbHbIE PECYPCHI,

HCO6XOI[I/IMI)IC I JOCTHXKCHUA IIOCTaBJICHHOM e, BBI6HpaTB MyTb AOCTWIKCHHUA LCJIH, INJIAHUPOBATH PCIICHHUC IMOCTABJICHHBLIX 3adad, OITHUMHU3HUPYA
MaTCprUaJIbHbIC W HEMATCPUAIBHBIC 3aTpPaTbhbl;OpTaHU30BLIBATH Sq)(beKTHBHI)Iﬁ IOUCK PECYypCOB, HGO6XOI[I/IMI)IX JJI1 JOCTUKCHU A ITOCTaBJICHHOU eI,
COIIOCTABJIATH l'IOJ'Iy‘ICHHBIfI PE3YIbTAT ACATCIBHOCTHU C IMOCTaBJICHHOU 3apaHeC LCIbIO.

Ilo3nasamenvnuvie ynugepcanvhule yueonvie Oeucmeus!

WCKaTh U HAaXOJUTh OOOOIICHHBIE CIIOCOOBI PEIIeHUs 33a7a4, B TOM YHCIE, OCYIIECTBISATh Pa3BEPHYThIM MH()OPMAIIMOHHBINA MOUCK U CTABUTh HA €r0 OCHOBE
HOBBbIE (YueOHbBIC U TTO3HABATEIIbHbBIC) 33/1a4H;

KPUTHYECKH OIICHMBATh M MHTEPIPETUPOBATh HMH(GOPMAIMIO C DPa3HBIX MO3MIMH, pacro3HaBaTh M (PUKCHPOBATH MPOTUBOpPEUMS B HH(POPMALMOHHBIX
HCTOYHUKAX;UCIOJIb30BaTh pPa3IMUHbIE MOJEIbHO-CXEMAaTUUYECKHE CpPEACTBA U TPEJCTABJICHUS CYIIECTBEHHBIX CBSI3€H M OTHOIIEHUHM, a TakKke
MIPOTHBOPEYHA, BBISIBICHHBIX B WH(MOPMAIMOHHBIX HMCTOYHHMKAX; HAXOAWUTh W MPUBOAUTH KPUTHUYECKHE APTYMEHTHI B OTHOLICHWM JEHCTBUH W CYXICHUI
JPYTOro; CIOKOWHO M pa3yMHO OTHOCHUTHCS K KPUTHUECKUM 3aMEUaHHsIM B OTHOIIIEHUH COOCTBEHHOTO CY)KIICHHSI, pACCMaTPUBATh UX KaK PeCcypc cCOOCTBEHHOTO
Pa3BUTHUSA; BBIXOIUTH 32 paMKU y4eOHOr0 IpeaMeTa U OCYIIECTBIATh LeJIeHaNpaBiIeHHbII TOUCK BO3MOKHOCTEH JIJIsl IIMPOKOTO TIEpEeHoca CPEACTB U CIOCOO0B
NeHCTBUsI, BbICTpAaUBaTh HHIUBUAYaJIbHYIO 0Opa3oBaTeNbHYI0 TPACKTOPHUIO, YUYHUTHIBAsS OrPAaHUYEHHS] CO CTOPOHBI JPYIMX YYAaCTHHKOB M PECYpCHbIE
OTrpaHUYEHUS; MEHATh U YAEPKUBATh Pa3HbIC MO3UIIMH B TIO3HABATEIBLHOMN JESITEIBHOCTH.



Kommynuxamuenwie ynugepcanvhuie yueonvie oeiicmeus ||

OCYIIECTBIISTh JIEJIOBYI0O KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMM, TaK M CO B3POCIBIMHU (KaK BHYTpH 00pa3oBaTelIbHOI OpraHu3alluy, Tak U 3a €€ IpeaeIaMu),
oI0UpPaTh MAPTHEPOB IS IEJI0BOM KOMMYHUKAIIUU UCXOS U3 COOOpaKeHUI pe3yIbTaTUBHOCTH B3aUMOJICICTBHS, a HE JINYHBIX CUMITaTUH;

IIPU OCYILECTBICHUM TPYIIIOBOM pabOThl ObITh KaK PyKOBOJIUTENEM, TaK M UYIEHOM KOMaHIbl B pa3HbIX poJiAX (TeHepaTtop ujed, KPUTHK, UCTIOTHHUTED,
BBICTYNAOLIMM, 3KCIEPT U T.J.); KOOPIAUHUPOBATH U BBHINOIHATE pabOTy B YCIOBHMAX PEaIbHOI0, BUPTYaJIbHOIO M KOMOMHMPOBAHHOIO B3aUMOJEHCTBUS;
pa3BepHYTO, JIOTMYHO U TOYHO H3JaraTh CBOIO TOYKY 3PEHHUS C MCIIOJb30BaHMEM aJ€KBAaTHBIX (YCTHBIX M IHMCbMEHHBIX) SI3BIKOBBIX CPEICTB; paclio3HaBaThb
KOH()IMKTOTE€HHbIE CUTyallMd U MPeloTBpaIlaTh KOH(IIMKTHI 10 UX aKTUBHOM (a3bl, BHICTpaMBATh JIEJIOBYIO M 00pa30BaTelbHYI0 KOMMYHMKALUIO, n3beras
JIMYHOCTHBIX OLIEHOYHBIX CYXICHHUN.

ITnanupyemvie npeomemnuie pesynbmamot
B pesynbrare o6yuenus no [IporpamMmMe yue6HOro (3J1IEKTUBHOI0) Kypca « XUMHUS: TEOpUs U MPAKTUKa» 00ydaromiicss HAyYnTCs:

MOHUMAHHUIO TIPEIMETa, KIIOYEBBIX TEOPUH M TIOJOXKEHUH, COCTABIAIONUX TNpeAMET «XHMHS», 4TO OOECIeYMBAETCs IMOCPEIACTBOM MOJICIUPOBAHUS U
MIOCTAaHOBKM IMPOOJIEMHBIX BOIPOCOB, XapaKTEPHBIX JJIs NMpeaMeTHON oOnacTu «EcTecTBEHHBIE HAayKW»; YMEHHE pellaTh OCHOBHBIE MPAKTUYECKUE 3aauH,
XapaKTepHbIE JJI UCIOJIB30BaHUS METOJIOB U HHCTPYMEHTapus mpeaMera « XUMus»; GopMUPOBAHNE MEXKIPEAMETHBIX CBS3€H ¢ IPYTrMMH 00JaCTIMU 3HAHUS.

06yqa101111/1171cs1 MOJYYMT BO3MOKHOCTD HAYYUTHLCH:

OBJIAJICTh KJIIOYEBBIMU IOHATHUSAMU U 3aKOHOMEPHOCTSMH, Ha KOTOPBIX CTPOUTCA HayKa XHMHs, PacClO3HABaHUE COOTBETCTBYIOIIMX €U IPU3HAKOB U
B3alMOCBS3€H, CHOCOOHOCTh AEMOHCTPUPOBATh PA3JIMYHBIC MTOAXO/bI K U3yUEHUIO SIBJICHUH, XapaKTEpPHBIX U1 U3y4aeMO HayKH XMMHH; YMEHHUE pelllaTh Kak
HEKOTOpPBIC IPAKTUYECKUE, TaK M OCHOBHBIC TEOPETUYECKHE 3a7a4M, XapaKTEpHBIC Ul UCIOJIB30BAaHUS METOJOB M MHCTPYMEHTapUs XUMHUH; HAJIW4YHE
MPEJCTaBICHUN O XMMHUH KaK IeJIOCTHON TEOPHUH (COBOKYITHOCTH TEOPHii), 00 OCHOBHBIX CBSI35IX C HHBIMH CMEKHBIMU OOJIACTSIMH 3HAHUH.

MatepuaabHO-TEXHUYECKOE oOecreueHe KabnHeTa XUMUn
HartypajbHble 00beKTbI

HatypanbHble 00BEKThI, BKIIIOUAIOT B ¢€0s KOJJIEKIIUU MUHEPATIOB U TOPHBIX MOPOJ, METAJUIOB U CIUIaBOB, OKCHIOB, KUCJIOT, OCHOBaHHI1, COJIel, B TOM YHUCIIE U
MUHEPAIBHBIX YAOOPEHUH, a TakKe KOJUICKIIUU OPraHMYeCKHX BEIIeCTB U MartepuanoB, npeaycMoTrpeHHbIX PI'OC(«HedTs u nmpoaykThl e€ mnepepaboTKmy,
«KameHHBIH yroiib ¥ MPOAYKThl KOKCOXHMHUYECKOTO TMPOU3BOACTBaY, «BomokHay, «[lmactmacce» u T. 1. O3HaKomIieHHE ¢ 00pa3liaMyd UCXOAHBIX BEIIECTB U
TOTOBBIX M3ACIUIN MO3BOJSET MONYYUTh HATJISIHBIC TPEICTABICHUs 00 ITHX MaTepualiax, UX BHEIIHEM BHUJE, a TAKKE O HEKOTOPBIX (PU3NYECKUX CBOMCTBAX.
3HauUTENbHBIE Y4eOHO-TI03HABATEIbHBIC BOZMOKHOCTH HMEIOT KOJUICKIINH, U3TOTOBJICHHBIE CAMUMHE O0YYarOIIIMMHUCS.



Hpe,Z[MeTBI JJIA TaKHUX KOJ'IJ'IGKHI/II‘/’I CO6I/IpaIOTC$I BO BpCMA SKCKprI/Iﬁ U IPpYIr'uX BHCYPOUHBIX 3aHSATHH. KOJ'IJ'ICKI_II/II/I HCIIOJIB3YIOT TOJIBKO I O3HAKOMIJICHUA
o6yqa}omnx05{ C BHCIIHHMM BHJIOM U (I)I/I3I/I‘ICCKI/IMI/I CBOMCTBaMH Pa3JIMYHBbIX BCHICCTB U MATCPHUAIIOB. I[J'ISI MMPOBCACHUA XUMHNYCCKUX OIIBITOB KOJUICKIHUH
HUCIIOJBb30BaTh HCJIL3A.

XHMHYeCKHE PeaKTUBbI H MATEPHAJIbI

OOpaieHue co MHOTMMHU BEIIECTBAMU TPEOYeT CTPOroro CoOOJIOEHUS TPABWI TEXHUKH O€30MaCHOCTH, OCOOCHHO IPH BBINOJTHEHUH OMNBITOB CAMHUMH
oOyyaromumucs. Bce HeoOXoumMBbIe Mephl MTPEIOCTOPOIKHOCTH yKa3aHbl B COOTBETCTBYIOUIMX JTOKYMEHTAX W MHCTPYKIIHMSX, TAK)KE B MMOCOOUSX ISl yUUTEIEH
XxuMud. Bce peakTMBBI M MaTepHalibl, HYXHbBIC JUIS [POBEACHUS JIEMOHCTPAIlAOHHOTO W YYCHHYE-CKOTO OSKCIICPUMEHTA, TOCTABJIAIOTCS B
o01ieo0pa3oBaTebHbIC OpraHU3aIuH [IEHTPATN30BaHHO B BUJIE 3apaHee YKOMILIEKTOBAaHHBIX HA00poB. [Ipyn HE0OX0UMOCTH MIPHOOPETEHUS TOTIOTHUTEIHHBIX
PEaKTUBOB M MaTEPHAIIOB CIIeyeT 00paIaThCs B CIEIHATN3UPOBAHHBIE Mara3uHEbI.

Hudposbie J1adopaTOPUN U JATYMKOBBIE CUCTEMBbI.

B ocHOBY 00pa3oBaTesbHON MPOTrpaMMBbl 3aJI0KEHO TMPUMEHEHUE IUQPPOBBIX Jaboparopuii. TemMaTHka MpeIoKEHHBIX IKCIIEPUMEHTOB, KOJHMYECTBEHHBIX
OIIBITOB COOTBETCTBYET CTPYKTYpE NPUMEPHOI 00pa30BaTeIbHON MPOTrpaMMBbI TI0 XUMUH, cojepkannto denepanibHOro rocy1apCTBEHHOTO 00pa30BaTeIbHOTO
crannapta (PI'OC) cpennero (momHoro) obmero oopa3oBanus. MHOTONETHSS MPAKTUKA MCIOJIb30BAaHUS XUMHUYECKUX MPHOOpPOB, HudpoBoi 1aboparopuus
IIKOJIe TOKa3alla, YTO COBPEMEHHbIE TEXHHYECKHE CpelICTBa OOy4YeHHUS HOBOTO IMOKOJICHUS TO3BOJSIOT JTOOMTHCA BBICOKOTO YPOBHSI YCBOGHHUS Y4eOHOTO
MaTepuasna, yCTOMYUBOTO pOCTAll03HABATEILHOTO HHTEPECa IIKOJIBHUKOB, T .€ . IPEOJIONIETh Te MPOOIEMBI, 0 KOTOPBIX TaK MHOTO TOBOPSIT, KOT/Ia PeUb 3aXOUT
0 COBPEMEHHOM IIKOJbHOM XMMHYECKOM 00pa30BaHUH .

Xumuyeckas jgadopaTopHasi Iocyaa, annaparsbl 1 NpuOOpPbI

Xumuaeckas nocyaa noapasaciisieTCsa Ha ABC I'PYIIIILL: AJIA BBIIIOJIHCHUA OIILITOB O6yLIaIOHII/IMI/IC$I u 1 JCMOHCTPAIMOHHBIX OIIBITOB. HpI/I60pI)I, alraparbl U
YCTAaHOBKH, HUCIIOJIb3YCMBIC HA YpPOKaX XUMHU B 7—9 KHaCCB.X,KJIaCCI/I(bI/II_[I/Ip}IIOT Ha OCHOBC IIPOTCKAIOIIUX B HHUX (1)I/ISI/I‘IGCKI/IX H XUMHWYCCKHX ITPOLECCOB C
y4aCTUEM BCIICCTB, HAXOAAIMUXCA B PA3HBIX AI'PETAaTHBIX COCTOSAHUAX!

1) HpI/I60pBI JIIA pa6OTI>I C ra3aMu — II0JIYUYCHHC, CO6I/IpaHI/Ie, OYUCTKA, CYHIKa, IMOTIOMCHUEC I'd30B; pCaKIUN MCIKAY ITOTOKAMHU I'a30B; PCAKIIUH MCKIY Ira3aMu
B DJICKTPHUYCCKOM PA3PAAC; PCAKIUU MCKAY I'a3aMi IIPHU ITOBBIICHHOM NABJICHUH,

2) anmapatbl U IPUOOPHI AJIL ONBITOB C KUAKUMH M TBEPABIMU BEIIECTBAMU — IE€PEroHKa, (GUIbTPOBAHUE, KPUCTAUIU3ALMS; TPOBEACHUE PEaKLUUi Mexay
TBEPABIM BEIIECTBOM U JKUJIKOCTBIO, JKUKOCTHIO U KUIKOCTHIO, TBEPIBIMU BEIIECTBAMH.

3) natuuku pH, 31€KTpONPOBOAHOCTH, TEMIIEPATYPHI U Jp.



Brue »sroit KJ'IaCCI/I(bI/IKaI_II/II/I HaxoOJUuTCsA yqe6Ha;1 afraparypa, HNpCAHA3HAUYCHHAA OJId H3YUCHUA TCEOPCTHYCCKUX BOIPOCOB XUMHUH: I ACMOHCTpAallUN
QJICKTPOMPOBOAHOCTU PACTBOPOB U ABUKCHHUA MOHOB B JJICKTPUUCCKOM I10JIC, AJISI MU3YUCHUSA CKOPOCTU XUMHYECKOH pPCakiiun U XUMUYCCKOTO paBHOBECHUA,
QJICKTPOJIN3a, NECPETOHKU HC(I)TI/I u T. O. BCHOMOF&TCJ’ILHyIO POJIb UT'parOT U3MCPUTCIIBHBIC WU HAI'PCBATCIIbHBIC HpI/I60pLI, pa3jInuHbIC HpI/ICHOCO6J'ICHI/I}I JJIsL
BBIIIOJIHCHU S OIIBITOB.

Moaean

OO0beKkTaMu MOJICTMPOBAHUS B XMMHHU SIBJISIOTCS aTOMBI, MOJIEKYJIbI, KPUCTAJUIbI, 3aBOJICKHE amIapaThl, a TaKke XUMHUYeCKHue mpoliecchl. B mpenogaBaHuu
XUMHH HCIIOJIB3YIOT MOJENU KPHUCTAJUIMYECKUX Pem€ToK anmasa, rpadura, cepsl, gochopa, oxcuaa yraepoma(lV), noxna, xeneza, Meau, MarHus, MOAeIu
KPUCTANIMYECKUX PEIIETOK BAXXKHEHIINX MpEICTaBUTENCH KJIaCCOB OPTaHMYECKUX COeTUHEHHH.BbIMyckatoTcs HaOOphl MoJenel aTOMOB JJisi COCTaBIICHUS
IapOCTEP>KHEBBIX MOJIEJIEN MOJIEKYJ, B IEPBYIO OYEPEIb, OPraHUYECKUX COCAUHEHUH.

YyeOHbIC TOCOOUS HA MEYATHOM OCHOBE

B npouecce 00yueHuss XuMUU UCHOJIB3YIOT CIEAYIOIINE TaOIUIbl OCTOSHHOTO AKcroHupoBanus: «llepuonuyeckas cucrema xumuueckux snementon JI. U.
MewnpeneeBay, «Tabnuua pacTBOPUMOCTU KUCIIOT, OCHOBAHUN U COJNIEI», « DMEKTPOXUMHUUECKHUM PsiJl HANPSOHKEHUM MeTalljioB», «BajgeHTHbIE cOCTOsSHUS aToMa
yraepoaa», «lIpocTpaHCTBEHHOE M AJIEKTPOHHOE CTPOCHHUE MOJEKYJl OpPraHWYecKUX COequHEeHHi» u ap. s opraHuszanuu camMoCTOSITeNbHON padoThI
oOydaromuxcss Ha ypOKax HCIOJB3YIOT pPa3HOOOpa3Hble JUIAKTUYECKUE MaTepUasbl: TETPaJAd Ha TMEYaTHOM OCHOBE WM OTAENbHbIE pabodme JTUCTHI —
WHCTPYKIUHU, KAPTOUKH C 33JaHUSIMU PA3HON CTENEHU TPYIHOCTH JJIs U3YyUEHHUs HOBOI'O MaTepuaia, CaMOIIPOBEPKU U KOHTPOJIsl 3HAHUH.

JKPaHHO-3BYKOBbIE CPeICTBA 00y4YeHus!

K 3KkpaHHO-3BYKOBBIM CpEJICTBAM OOYYEHHsS] OTHOCAT TaKH€ MOCOOUS, KOTOPbIe MOTYT OBITh BOCIPHUHSTHI C MOMOUIbIO 3PEHUS U ClIyXa. ITO KMHOQUIbMBI,
KMHO(pparMeHThl, TuaduibMbl, TUATIO3UTHUBBI (CIaiIbl), €MTUHUYHbBIE TpPaHCHAPaHThI i rpadonpoekTopa. Cepuu TpaHCHAPAHTOB MO3BOJISIIOT UMUTHPOBAThH
JBUKEHHE MTyTEM IOCIIEIOBATEILHOTO HAJIOKEHHUS OJJTHOTO TpaHCIapaHTa Ha APYToM.

Texuuueckue cpeacrpa odyuenusi (TCO)

BoJNBIIMHCTBO TEXHUYECKUX CpPEACTB OOy4YeHHs HE pa3padaThIBaIOCh CIHENHMAIbHO JUIS IIKOJBI, a W3HAYANBHO CIYXXWIIO I Tepenayd u o0pabdoTKh
MH(OpPMaLIMU: 3TO PAa3IMYHOIO POJia IPOEKTOPHI, TEIEBU30Phl, KOMIIBIOTEPHI U T. JI. B yueOHO-BOCIIUTATEILHOM MPOLIECCE KOMIBIOTEP MOKET UCIOJIB30BaTHCS
JUIA pellleHusl 3aJady Hay4YHOM oOpraHu3auuu Tpyda yuurtens. Ilpu uCHonb30BaHUMM TEXHUYECKUX CPEACTB OOYyUYEeHMs CIeAyeT YYHUTHIBaTh BPEMEHHbIE
orpanuyeHusi, Hanaraemble CanutapHsiMu mnpaBwiamu u HopMmamu (CaunlluH). HenpepbiBHasmpoqomKUTETbHOCTh JIEMOHCTpPAIMM BUIEOMATEpPHAOB Ha
TEJIEBU3MOHHOM JKpaHe ¥ Ha OOJIBIIIOM 3KpaHe ¢ UCIOIB30BaHUEM MYJIbTUMEAUIMHOTO MIPOEKTOPa HE JOJKHA MPeBbIaTh i ooyyaronmxcs B X - XI kimaccax
Ha ypoke 30 muH Takoe e OrpaHHYEeHUE PaCIpPOCTPAHSAETCS Ha HENPEPbIBHOE MCIIOIb30BAaHME HMHTEPAKTHBHOM JOCKM M Ha HENPEpPhIBHYIO paboTy
o0yyaroImuxcs Ha MepcoOHAIbHOM KOMIbloTepe. Pa3zMeriaTte HHTEPaKTUBHYIO TOCKY CIIEAYeT TakKe Kak M OObIUHYIO: Ha TOH JK€ BBICOTE, 00eCIeunBas Py 3TOM



PaBHOMCEPHOC OCBCIICHHUC. Korz[a HAOCKa HE UCIIOJIb3YCTCA, eé H606XOI[I/IMO OTKJIFOYaTh. I[J'IH HpO(i)I/IJ'IaKTI/IKI/I YTOMIJICHHA TJIa3 B y‘le6HHfI mpouecc HeO6XOI[I/IMO
BKIIFOYATBh PA3JIMYHBIC BUABI ACATCIbHOCTH, BKIIIOYAA CIICHUAJIbHYIO TUMHACTUKY IJIA IJ143.

ObopynoBanue KaOMHeTa XUMUH

Kabunet xumuu nomkeH ObITh 000pYyI0BaH ClEHHUAIbHBIM JEMOHCTPALIMOHHBIM cToJIoM. /{111 ob6ecrieuenus Tydineil BAAUMOCTH IEMOHCTPAIIMOHHBIN CTOJ
PEKOMEHyeTCs yCTaHaBJIMBaTh Ha NOJUYM.B kabuHeTax XMMUH yCTaHABIMBAIOT JBYXMECTHBIE YUCHUUYECKHE Ja00paTOPHBIE CTOJIBI. Y USHUUECKUE CTOJIbI
JOJKHBI UMETh IIOKPBITHE, YCTOHUMBOE K JIEMCTBUIO arpeCCUBHBIX XUMHUECKUX BEIIECTB, U 3allIUTHbIE OOPTUKHU IO HApy)KHOMY Kparo. KaObuHeTsl Xumuu
000pYIYIOT BBITSKHBIMH LIKa(haMH, PacloJ0KEHHBIMU Yy Hapy KHOM CTEHBbI BO3Je cToa yuurtens. s nposeaeHus 1a00paTOPHBIX OINBITOB MCIOJbB3YIOT TOJIBK
MUHHCIIUPTOBKHU. Y4eOHbIE TOCKH JIOJKHBI OBITh M3TOTOBJIECHBI U3 MAaTepHAIOB, UMEIOIINX BBICOKYIO a/IT€3HI0 CMaTepHallaMy, UCII0Ib3yEMbIMHU JJIS TUChMa,
XOPOIIIO OYHIIATHCS BIAXKHOM I'yOKOi, ObITh M3HOCOCTOWKUMU, UMETh TEMHO-3€JIEHBIN [IBET U aHTUOJIIMKOBOE MOKPHITHE. YUeOHBIE TOCKH 000pyIyIOT
co(uTamMu, KOTOpbIE JOJKHBI IPUKPEIUIATHCS K cTeHe Ha 0,3 M BbIlIe BEpXHETO Kpasi IOCKH U BBICTYNaTh BHepén Ha paccrostaue 0,6 M1 MakCMMaIbHOTO
MCIOJIb30BaHUs JHEBHOI'O CBETA U PABHOMEPHOT'O OCBEILLEHUS YUEOHBIX TOMEILEHUI HE CIeaAyeT pa3MelaTh Ha MOJOKOHHUKAX IIUPOKOIMCTHBIE PACTEHMS,
CHIKAIOIINE YPOBEHb €CTECTBEHHOTO OCBElIEeHNs. BpicoTa pacTeHnii He JOJKHA MPEBHILATh 15 cM (0T MOJOKOHHUKA). PacTenus nenecoobpa3Ho pa3Meniarh B
MEPEHOCHBIX IBETOYHUIIAX BBICOTOM 65—70 cM OT I0J1a WM MOABECHBIX KAILIIIO B MPOCTEHKAX MEXLy OKHaMHU. J{Jis OTeNnKu y4eOHbIX MOMEIeHU I
UCHOJb3YIOT MaTepHaiIbl U KPACKHU, CO3JAIOIINE MATO -BYIO MOBEPXHOCTh. J{J1s cT€H y4eOHbIX OMEIIEHUH ClIeyeT UCII0Ib30BaTh CBETIIbIEC TOHA KEITOTO,
0exeBoro, po30BOro, 3eJEHOr0, roy0ooro 1IBETOB; AJIs IBEpPEeH, OKOHHBIX paM — Oenblil BeT.KabuHeT XumMuu A0KeH ObITh OCHAILEH XOJOHBIM M FOPSIYUM
BOJIOCHA0)KEHUEM U KaHalu3anuei.B kabunere Xxumun 00s3aTenbHO 10JKHA ObITh allTeUKa, COCTaB KOTOPOM YTBEPKAAETCsl MECTHBIMU OpPraHaMHU YIIPaBJICHHSL.

Jluteparypa:

1. T'abpuensa O.C., Octpoymon WN.I'. «Xumus. Marepuaisl 1yist IOATOTOBKH

K €IMHOMY TOCYAapCTBEHHOMY 3K3aMEHY M BCTYIUTEIbHBIM 3Kk3aMeHaM B BY 3b1»

—M.: Ipoda, 2008 — 703 ¢

2. T'abpuensn O.C. « XUMHYECKHUI IKCIIEpUMEHT B 1ikose. 10 knacc: yueOHo-

Meroandeckoe nmocooue/ O.C. IN'abpuensn, JI.I1. Batnuna. — M.: [Ipoda, 2005. — 208 c

3. I'a6puensa O.C., Octpoymos WN.I'., Beenenckas A.I'. «O0mias XuMus B TECTax,

3ajjavax, ynpaxxHeHusax. 11 kiacc: yuebHoe nmocodue st 001eo0pazoBaTeIbHbIX yUPEKACHUH

— M.: JIpoda, 2009 — 216 ¢



4. Tapumn A.Il. «Oprannueckas xumus B Tabiuiax u cxemax» — XUMU3JIAT,
2006. 184 c

5. Kysnenoa H.B., JleBkun A.H. «3agaunuk no xumuu. 10 kmace» —
M..«BEHTAHA-TPA®», 2013. — 144 ¢

6. Jlekun A.H., Ky3nenosa H.B. «3anaunuk no xumuu. 11 xmace» —
M.:.«BEHTAHA-I'PA®», 2014. - 236 ¢

7. IImuyruna I'.B. «Xumus v moBCceIHEBHAS )KU3Hb YEIIOBEKA» - 2-€ U3/a-

Hue, crepeoruniHoe — M.: Ilpoda, 2006. — 252 ¢

8. XuMusi: IpakTUKYM M0 opraHndeckoi xumu. 10-11xkmaccel/ cocT.

H.W. Tynun. - Bonrorpazn: Yuurens, 2006

9. Xumus: mpakTukyM 1o oomieit xumuu. 10-11kmaccer/ coct. H.U. Ty-

nuH. - Bonrorpan: Yuurens, 2006

10. 3agaunuk ¢ «moMoImHUKOM». 10-11 KIaccel: mocodue s yJarmuxcst
obmeobpaszoBarenbHbIX yupexaenuii / H.H.I'apa, H.W. I'abpyceBa. —M. : IIpocsere-
Hue, 2009

11. Yuumcs pemats 3a1auu no xumu. 8-11 kmaccel/aBt.-coctT. P.A. bouap-

HWKoBa. —M34.2-e. - Bonrorpaa: Yuuteno, 2016



Ne | Jata TEMA DIEMEHT COAEp KAHUS ®opmsbl 20P
n/m 3aHATUSA
Crpoenue atoma. M30TO0IBI . SInpo u anekTpoHHas 000104Ka. DIEKTPOHBI 1 MPOTOHBI. becena http://www.school.edu.ru
1 Muxkpomup u MmakpoMup. [lyanusm 4acTuil MUKPOMHPA.
Pemenue 3anau
OcHOBHBIE TIOHATHUS U 3aKOHBI Pemienue 3a1au ¢ npuMeHEHHEM 3aKOHA COXPAHEHHUS MACChI [Ipaktukym | http:/www.ege.ru
2 BEIIIECTBA, 3aKOHA MMOCTOSHCTBA COCTaBa. 3aKOHA COXPAHCHUS
SHEPTHH.
Pacuetsl ¢ npumeHeHHEM Pemenue 3amau. [Ipaktukym | http:/www.ege.ru
3 ypaBHeHUs1 MeHeneeBa-
Kunaitnepona
OcoOeHHOCTH pa3MeIIeHuUs Ou3nYecKuil CMBICT KBAaHTOBBIX YHCel (TIaBHOE, opOuTansHoe, | Jlekius, http://www.school.edu.ru
4 AJIEKTPOHOB 10 OPOUTAISIM B MarHMTHOE CIIMHOBOE KBAaHTOBBIE uncia). [lonsTre aToMHON MIPAKTUKYM
. http://www.ege.ru
aToMax MaJibIX U OOJIBIIUX opOuTany. 3aceieHne aTOMHBIX OpOUTAJICH 3JIEKTPOHAMH.
TIEPHOIOB. [TpuHIMIT MUHUMYMa SHEPTUH, puHIMN [layu u mpaBuiio
XyHna. BeinosnHeHnue 3agaHui.
5 CrpykTypa nepuoguiecKkon CrtpykTypa nepuoaudeckoi cucteMbl XuMuueckux 3nemeHToB /1. | becena, http://www.portalschool.ru
CUCTEMBI XUMHUYECKUX 71eMeHTOB | M. MeHmeneeBa. OmnpeieieHre CTPOSHUS aTOMa 110 UX htto/
. IIpaktuxywm | http://www.ege.ru
. . Menneneena. KoopAuHaTaM. BeimonHeHue 3aqanuii p Y p g
BanentHOCTh U cTENIEHB Banentneie anekTponbl. BanenTHocTh. BanentHbie becena, http://www.portalschool.ru
6 OKHUCJIEHUS BO3MOKHOCTH aTOMOB. [IprunHa BbICIIEN BaJIEHTHOCTH aTOMOB,
. npakTuKyM | http://www.ege.ru
BaJICHTHOCTH 3JIEMEHTOB MPH 00pa30BaHUU XUMUYECKOM CBSI3U
M0 TOHOPHO-aKIENTOPHOMY MEXaHU3MY, IpapuuecKre CXeMbl
CTPOECHHS BHEIIHUX JIEKTPOHHBIX CIIOEB aTOMOB XUMUYECKUX
3JIEMEHTOB B BO30Y>KICHHOM U HEBO30YXAEHHOM COCTOSIHUU.
Brinonnenue 3amanuii
OcHOBHBIE BUBI XUMUYECKOU Bun xuMuueckoi cBsi3u B IPOCTHIX M CIIOKHBIX BEIIECTBAX, becena http://www.ege.ru

CBA3U, MCXaHU3MbI UX

CXCMbI 06p2130BaHI/I$I BCIICCTB CPpa3JIMYHBIMH BUaMU CBA3H,



http://www.ege.ru
http://www.ege.ru
http://www.school.edu.ru
http://www.portalschool.ru

o0Opa3oBaHUs

MCXaHU3M O6p330BaHI/I$I ,Z[OHOpHO—aKLICHTOpHOI;'I, KOBAJICHTHOM
CBsI3H, 0COOEHHOCTHU BO,Z[OpOI[HOfI CBA3U

Tunsr KPpUCTAJUIMYCCKUX PCIUICTOK
U CBOICTBA BEIISCTB

HMonnas xuMudeckas CBsI3b 1 MOHHBIE KpUCTAINIMYCCKUC

PCLICTKU. KoBanenTHas xuMuueckas CBSI3b U €€ KJIaCCI/I(I)I/IKaLII/IHI

o MexaHu3My oOpa3oBaHusi (0OMEHHBIN 1 JOHOPHO-
AKIENTOPHBI), MO JIEKTPOOTPULIATETLHOCTH (TIOJISIpHAs U
HETIOJIIPHAst), TI0 CTI0CO0Y MePEKPBIBAHUSI SJIEKTPOHHBIX
opOuTanel (curma U nu), Mo KpaTHOCTH (OMHApHasl,IBOIHas,
TpoitHas, moayTopHas). [loJIpHOCTH CBS3HM U MOJISIPHOCTH
MoJIeKybl. KpucTamummyeckue pemeTKy s BEECTB ¢ ATOU
CBA3BIO: ATOMHAs U MOJIEKYJIApHas.MeTaunueckas XMMUIecKast
CBA3b M METAJUINYECKas KpUcTauInyecKas pemerka.Bonopognas
CBSA3b: MEKMOJIEKYJISIPHAs U BHYTPUMOJIEKYJIsIpHas. MexaHu3m
o0Opa3oBaHUs 3TO CBsI3U U ee 3HaueHue. MloHHas CBSI3b Kak
IIPEACIIBbHBIN CIIy4all KOBAJICHTHOM IOJIIPHOM CBS3H; IIEPEXOJ
OJIHOTO BU/JIa CBSA3H B JIPYTOii; pa3Hble BUJIbI CBSI3€H B OJJHOM
BellecTBe. BpIOIHEHNE TECTOBBIX 3a1laHUN

becena,
TECTOBBIC
3aJaHusg

http://www.portalschool.ru

http://www.ege.ru

XapaKTepUCTUKU XUMUYECKOU
CBSA3H.

OcHOBHBIE XapaKTEPUCTUKH XUMUUECKON CBSA3H
(HacpimaeMocTsb,1omsipu3yeMoCTh, HAalIPABIEHHOCTb ).
BrmosHeHMe 3amanui

Jlexmus,
MPAKTUKYM

http://www.opennet.edu.ru

http://www.ege.ru

10

IIpocTpancTBEHHOE CTpOCHUE
MOJIEKYJI HEOPTaHHYECKUX U
OpPraHUYECKUX BEILECTB

sp3 - ruOpuaM3aIus y ajlKaHoB, BOJBI, aMMHaKa, aiMa3a. sp2 -
rUOpUIM3AIUS y COeUHEHUN Oopa, aIKEHOB, APEHOB, JTUCHOB,
rpaduTa. sp - THOpUIU3aKs Y COSAMHEHUN OCpUILIHS, AIKUHOB,
kapOuHa. ['eomeTpus MOJIEKyT Ha3BaHHBIX BEILIECTB.
Brimonuenue 3aganuit

becena,
MPaKTUKYM

http://www.opennet.edu.ru

http://www.ege.ru

11

III/ICHepCHI)Ie CHUCTCMBI.

[TonsiTre o mucniepcHbIX cuctemMax. JlucnepcronHas cpena u
aucnepcHas ¢asa. J[eBsSTh TUIIOB CUCTEM M X 3HAYCHHUE B
NPUPOJIE U )KU3HU YesoBeKa. JlucnepcHas cucteMa ¢ sKUAKon
CpeZoii: B3BECH, KOJJIOUTHBIE CUCTEMBI, UX KJIACCHU(HUKAIIHS.
3omu u renu. Dpdext Tunaanst. Koarymsamus. Cunepesuc.

Jlexknus

http://www.opennet.edu.ru

http://www.ege.ru



http://www.opennet.edu.ru

MosekyssipHble ¥ UICTUHHBIE PACTBOPBI.

3aa4yM ¢ UCMOJIb30BaHNEM pa3HbIX | Pemienue 3amay. [Ipaktukym | http://www.ege.ru
12 CIIOCOOOB BBIPAKECHHS
KOHIIEHTPALlUU pacTBOPOB
Pacuérsl, cBs3aHHBIE C Pewenue 3anau. [Ipaktukym | http://www.ege.ru
13 [IPUTOTOBJIEHUEM PACTBOPOB.
[IpaBuio cmemenus pacTBoOpoB,
(«TpaBUIIO KpPECTay).
Kpucrannoruapatst Pemenue 3amau. [Ipaktukym | http://www.ege.ru
14
Knaccudukanus XuMHaecKux ITonsiTHE O XUMUYECKOW pEAKLUH, €€ OTINYHE OT SIEPHOMN becena, http://www.opennet.edu.ru
15 peakuuii B OpraHM4ecKou u peaxkuuu. Peakuuu ayutorponusanuu U uzoMepusauuu. Peakuuuy, | mpakTukyMm
HEOpPraHMYECKON XUMUU UAYLIME C N3MEHEHNEM COCTaBa BEILIECTBA: 110 YUCITY U http://www.ege.Tu
XapakTepy pearupyromux 1 00pa3yIouXcs BEIIECTB http://www.school.edu.ru
(paznoxeHusi, 3aMeIIeHNs,00MeHa, COSTMHEHHS ); TI0O U3MEHEHUIO
creneneit okucnenus (OBP u e OBP); moremnoBomy s dexrty
(3K30- ¥ HIOTEPMHUYECKHUE); TI0 (a3e (TOMO- ¥ TeTePOTreHHEBIE);
MOHaIPaBICHUIO (0OpaTUMBbIC K HEOOPATUMBIC); 10
UCIIOJIb30BaHUIO KaTalu3aTopa(KaTaIMTHUECKUE U
HEKaTAJIMTUYECKHE); TI0 MeXaHU3MY (paJiuKaJbHbIE U HOHHBIE);
10 BUAYPHEPTUH, MHUIUHUPYIOLIEH peakiuio ((hoTOXUMUYECKHe,
paavalOHHbIE,NIEKTPOXUMUYECKUE, TEPMOXUMHUUECKUE).
Brmonmnenne 3agannii
CKOpOCTbh XMMUYECKHX PEaKIUil. [Tonsitue o ckopocTr. CKOPOCTh TOMO- M TETEPOTeHHON peakuuid. | JIekiwus, http://www.opennet.edu.ru
16 @DaxTOophl, BAUSIONINE Ha CKOPOCTh | DHEPrus akTuBaLUU.PaKTOpHl, BIUSIOLUINE HA CKOPOCTh MPAKTUKYM

peakuui

pEaKLHIi: TPUPOJIa pEarupyrolInX BEeIIECTB,KaTaIu3aTophl,
TeMnepaTrypa, KoHUeHTpanus. Katanu3 romo- 1 reTeporeHHbIH,
X MexaHu3Mbl. DepMeHTHI, UX CPAaBHEHHUE C HEOPTaHUYECKUMU
Katanu3aTopamMu. UHTHOUTOPHI U KATaTUTHUYECKHE S]TBI.

http://www.ege.ru



http://www.ege.ru

[ToBepXHOCTh COMPUKOCHOBEHUS PEArupyOLIUX BEIIECTB.
Brinmonnenue 3amaHuii.

17

XHUMHUYECKOE PaBHOBCCHEC

[ToHsiTHE O XUMHUYECKOM paBHOBECHH. PaBHOBECHBIE
KOHLIeHTpauuu. JlunamuuHoc paBHoBecus. Koncranra
paBHOBeCI/ISI. CDaI(TOPBI, BJIUAOIINEC HA CMCIICHUC
PaBHOBECHS:KOHLIEHTpaLUs, AaBJIeHUE, TeMieparypa. [IpuHnun
JIe IlaTense. BeimomHEeHME 3a1aHM.

becena,
MPaKTUKYM

http://www.opennet.edu.ru
http://www.ege.ru

http://www.school.edu.ru
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IIpou3BOACTBO CEPHOM KHUCIIOTBI
KOHTAKTHBIM CIIOCOOOM.

ITpoMBIIIIIEHHOE ITOTYYEHNE XUMUYECKUX BELIECTB HA IIPUMEPE
IIPOU3BOJCTBA CEPHOU KUCJIOTHI. [IpUHIUAIIBI XMMUYECKOTO
IIPOU3BOACTBA XMMHUYECKOE 3arpsi3HEHUE OKPYXKAIOLEH Cpebl U
€ro IOCIIEACTBHS

Jlexknus

http://www.school.edu.ru

19

OKHUCIUTEIBHO-
BOCCTAHOBUTEIbHBIE
peakuuu(OBP).

Crenenp oxucnenus. Knaccuukaius peakimii B cBeTe
anekTpoHHor Teopun. OcHoBHbIE TOHATHSI OBP. MeTonbt
coctasieHus ypapaenuit OBP: meTon snexTponHoro 6ananca,
METOJ nonypeakuuil. Bousuaue cpeasl Ha nporekanue OBP.
Knaccudukanus OBP. OBP B opranndeckoit Xumum.
Brimonnenue 3aganuit

Jlexmus,
MPAKTUKYM

http://www.opennet.edu.ru
http://www.ege.ru

http://www.school.edu.ru
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DJIEKTPOJIUTUYECKAS
mucconmarys. (3./1.)

DJIEKTPOJIUTHI U HEAJIEKTPOJIUTHL. MexaHu3m
SMEKTPONUTUYECKON TUCCOLUAIIUYU C PA3TUYHBIM BUIOM CBSI3H.
CBoiicTBa KaTHOHOB U aHMOHOB. KHCIIOTHI, CONTM, OCHOBaHMS B
ceere J.J[. Crenenp J./1.1 €€ 3aBUCUMOCTb OT PUPOBI
AIIEKTPOJIUTA U €ro KOHLEHTpauu. KoHcTaHTa qucconmanim.

Crynenuatast qucconuaiusi. CBOWCTBa paCTBOPOB JIEKTPOJIUTOB.

Hcnonb3oBaHue JaTYMKA JIEKTPOIPOBOTHOCTH ITU(PPOBOI
naboparopuu

Jlexnus

http://www.opennet.edu.ru
http://www.ege.ru

http://www.school.edu.ru
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Bonopoansiii nokasarens

Huccoumnanusa Boabl. Koncranra e€ nuccounanuu. MonHoe
npou3sBesieHue Bojibl, Bonopoanslil mokaszarens - pH. Cpensl
BOJHBIX PACTBOPOB JIEKTPOJIUTOB. 3HAYEHNE BOJOPOJAHOTO

Jlexus

http://www.school.edu.ru




nokasaresst Uil XMMUYECKHX M OMOJIOrMYECKHX MPOLIECCOB.
Hcnonb3oBanue pH-natunka mudpoBoit 1abopatopuu

22

I'maponuz

[TonsiTue runponusa. I'maponus opraHndecKux u
HEOPraHMYECKUX BEIIECTB (raJloreHalKaHoB, CI0KHBIX 3(UpOB,
yraeBooB, 6enkoB, AT®) u ero 3nauenue. ['uaponus comnei -
Tpu cayvas. Ctynenyarsiii rugponus. HeoOpaTtumelii rugposus.
IIpakTHueckoe 3Ha4eHHE rUAPOIN3a. BeIToNHEHE 3aJaHu .
HcnonwzoBanue pH-gatunka nudposoit tabopatopuu

becena

http://www.school.edu.ru
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Mertanibsl

[TookeHre METAIIOB B TIEPUOINIECKON CHUCTEME M CTPOCHUE UX
aToMoB. [IpocThie BemecTBa-MeTaJIbI: CTPOSHUE KPUCTAIUIOB U
MeTaJlJIn4ecKasi XuMudeckas cBsizb. Ayuiotponus. OOuiue
(du3HYecKre CBOMCTBAa METAJIIOB M BOCCTAHOBHUTEIILHBIE
CBOMCTBA UX: B3aUMOJICCTBUE C HEMETAIIIaMHU (KHCIIOPOIOM,
rajoreHaMu, CEpOo, a30TOM, BOJIOPOJIOM), C BOJIOH, KHCIIOTaMH,
pacTBOpamu coJei, OpraHMuYeCKUMHU BEIIECTBAMH (CIIUPTAMH,
rajioreHajKaHamMu, eHOIOM, KUCIOTaMu), CO MIETOYaMH.
OKCHJIBI ¥ THIIPOKCH]IBI METAJUIOB. 3aBUCUMOCTh CBOMCTB ATHX
COCJIMHEHMI OT CTEIICHEH OKHMCICHHS METAJI0B. SHAUCHUE
METAJIJIOB B PUPOJIC U KU3HU OPTAHU3MOB.

becena

http://www.school.edu.ru
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Koppo3sus meramios

[TonsaTHe KOppo3un. Xumudeckas KOppo3usi.
DnekTpoxumMudeckas Kopposusi. CriocoObl 3alUThl METAILIOB OT
Kopposun. O01re crocoObl MOTyUYeHHUS] METAJIJIOB. MeTallibl B
MPUPOJIE. METAJUTYPIHUs U €€ BUBL: TUPO- U THIIPO-
ANEKTPOMETAILTYPIUs. DIEKTPOIU3 PaCIIaBOB U PACTBOPOB
COEJIMHEHUI METAJUIOB U €ro 3HAUYCHHUE.

Jlexius

http://www.opennet.edu.ru
http://www.ege.ru

http://www.school.edu.ru
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Pacué€tel mo Teme «INEKTpOIU3»

Brimonuenue 3aganuii

[IpakTukym

http://www.ege.ru

Hemeramisl

[TonoxeHne HEMETaIOB B IEPUOJUYECKOM CUCTEME, CTPOCHUE
UX aTOMOB. DJIEKTPOOTPUIIATENILHOCTh. VIHEpTHBIE ra3bl.

becena
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Hewmeranisl - mpocTeie BemecTBa. ATOMHOE UMOJIEKYJISIPHOE
CTpO€HHE UX. AJUIOTponus. XUMHUUYECKUE CBONCTBA
HeMeTau1oB. OKUCIUTENbHbIE CBOMCTBA: B3aUMO/JICHCTBUE C
METaJJIaMH, BOJAOPOAOM, MEHEE AIIEKTPOOTPULIATEIIbHBIMU
HEMETaJIaMH, HEKOTOPBIMH CIIOKHBIMH PEAKITUSIX CO PTOPOM,
KHCIIOPOJIOM, CJIOKHBIMH BEIIECTBAMHU-OKUCIUTEISIMU (a30THOM
Y CEpPHOM KUCJIOTaMU U Jp.). Bogopoanbie coeTMHEHUS
HeMmeTauioB. [loyyeHrue ux CMHTE30M U KOCBeHHO. CTpoeHue
MOJIEKYJI U KPUCTAJUIOB 3TUX cOoeIMHEeHMI. Dusndeckue
cBoiicTBa. OTHOLIEHUE K BOJE. MI3MEeHEeHHe KUCTOTHO-OCHOBHBIX
CBOICTB B mepuojiax u rpynmnax HeconeoOpasyromue u
coneoOpa3yromme okcuabl. Kucinopoaasie kuciaotel. U3MeHeHue
KHCJIOTHBIX CBOMCTB BBICIIUX OKCHIOB U THIPOKCHIOB
HEMETAJVIOB B IEpUOAAX U IpymIiax.

http://www.opennet.edu.ru
http://www.ege.ru

http://www.school.edu.ru
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Kucnorel oprannueckue u
HEOPraHUYECKHE.

3aBUCUMOCTb CBOMCTB KHCJIOT OT CTEIIEHU OKHCIICHUS
HeMeTtasuia. KucinoTel B cBETE IPOTOIMTUYECKOU TEOPHH.
ConpsikeHHbIE KUCIIOTHO-OCHOBHBIE napbl. Kitaccudukanus
OpraHMYECKUX M HeOpraHm4eckux kuciaot. Obiue cBoiicTBa
KHCJIOT: B3aMMOJCHCTBIE OPraHUYECKUX U HEOPTaHUYECKUX
KHCJIOT C METaJlIaMi, OCHOBHBIMU M aM(OTEPHBIMU OKCHJIAMH U
THJIPOKCUAAMH, C COJISIMH, 00pa30BaHUE CIOXKHBIX H(PHUPOB.
Oco0eHHOCTH CBOWCTB KOHLIEHTPUPOBAHHOM CEpPHOI U a30THOM

KUCIOT. OCOOEHHOCTH CBOMCTB YKCYCHOM M MypaBbUHOM KUCIIOT.

BrinmonHenue 3agaduii.

becena,
MIPaKTUKYM

http://www.opennet.edu.ru
http://www.ege.ru

http://www.school.edu.ru
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AMpoTepHbIe OpraHuYecKre u
HEOPraHNYECKUE COCTUHEHHS

AMpoTepHbIe COeTUHEHUS B CBETE IPOTOIUTUYECKON TEOPHH.

AMpOTEpPHOCTH OKCHJIOB M THIPOKCHIOB IIEPEXOIHBIX METAIJIOB:

B3aMMOJCHCTBHE C KUCIIOTAMH U IISI0OYaMHU.

becena,
IIPAKTUKYM

http://www.opennet.edu.ru
http://www.ege.ru

http://www.school.edu.ru




[ToHsITHE O KOMITIEKCHBIX KommiekcoobpazoBatenb, TUranabl, KOOPAUHAMOHHOE Yncio, | Jlekmus
29 COEIMHEHUSIX BHYTpEHHsIs cdepa, BHeHIHss chepa. HomMeHknaTypa TaHHBIX
coeaunenuii. [Ipumepsl coennnennii. AMQOTEepHOCTH
AMHHOKMCIIOT: B3aUMOJICHCTBIE aMUHOKHCIIOT CO MISJIOYaMH, http://www.opennet.edu.ru
KHCIIOTaMH, CIUPTAMHU, IPYT ¢ ApyromM (oOpa3oBaHue
MOJIMTICTITHIOB), 0Opa30BaHKMe BHYTPEHHEH coyn ( OUMOISIPHOTO
nowa) http://www.school.edu.ru
I'eneTnyeckas CBSI3b MEXKAY [ToHsiTHE O TEeHETHUECKOM CBSI3U U TEHETUYECKUX PsIax B [Ipaktukym | http://www.opennet.edu.ru
30 KJIacCaMU OpPraHUYECKUX U HEOPraHMYECKOW U OpraHuuecKoi XuMuu. I eHeTnueckue psbl
HEOPraHUYECKUX COCIUHEHUMN MeTalaa (Ha IpUMepe KalblMs U XKelle3a), HeMeTaula (CEphl U http://www.ege.ru
KpEMHHUS), IEPEXOIHOT0 3JIeMEHTa (LIMHKa). [ eHeThueckue psiibl http://www.school.edu.ru
Y TeHETUYECKast CBSA3b B OPTaHUYECKON XUMUH (COSAMHEHUS
JIBYXaTOMHOTO yriiepoaa). EnquacTBO Mupa
BenlecTB.BrinmoiiHenue 3aganui
[{erouku npeBpaIeHU, BrimonmHeHue 3a1aHAi. [Mpaktukym | http://www.opennet.edu.ru
31 OTpa)karollle FeHETUYECKYIO CBA3b
MEXIy KilacCaMU HEOpPraHUYECKUX http://www.ege.ru
1 OPTaHMYICCKUX BEHICCTB. http://www.school.edu.ru
XUMHUS U IKOJIOTHUSI. XUMHYeCcKOe 3arpsi3HeHue OKpyskaromei cpeasl. OxpaHa Huckyccus | http://www.opennet.edu.ru
32 rusipocdepsl OT XUMUYECKOTo 3arpsizHeHust. OXpaHa MOYBBI OT
XHUMHYECKOro 3arpsizHeHus. OxpaHa aTMocepbl OT http://www.ege.ru
XUMHYECKoro 3arpszHenust. Oxpana (iaopsl v (ayHbI OT http://www.school.edu.ru
XHUMHUYECKOT0 3arpsizHeHus. BUOTeXHOIOTHs U reHHas
WH)KeHEepHs. BBICTYIIIeHNsT yyaruxcsl.
XuMUS 1 IOBCETHEBHAS )KU3Hb JomamrHsist anteka. Moromiue u guctsimue cpeactsa. CpeacTsa Huckyccus | http://www.ege.ru
33 YeJioBeKa 00pbOBI ¢ OBITOBBIMU HaCEKOMBIMH. CpeicTBa INYHON TUTUEHBI

Y KOCMETHUKHU. XUMUS U nuiia. MapKupoBKa yIIaKOBOK ITUIIEBBIX
Y THTUCHUYECKUX IPOAYKTOB U YMEHHUE X YUTATh. JDKOJIOTUs




JKHIIAIIA. XuMHS U TeHETHKA YeJIOBEKA. BBICTYHJ'IGHI/ISI ydamuxcsa

34

Iloasenenue UTOTOB .

BeicTynnenust yqammxcs.
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