COI'JTACOBAHO

3am. ippekTopa 1o Y BP
f?_% Kykcrayc B.O.

« 3% ﬂf/;‘/y/w"c/ AP &

Pa6oyasi nporpamma
3JIEKTHBHOIO Kypca 0 XHMHUH
«Xumuueckue ypasHenus. IIpocro o cioxaOM»

10 kiaace



COI'TACOBAHO YTBEPXKJAIO

3am. aupektopa o YBP JupeKxTop UIKOJIbI
Kyxkcrayc B.O. Taitnakosa C.U.
« _ » 2022 r [Tpuka3 Ne 28/6 ot 05.09.2022

PabGouast nporpamma
3JIEKTUBHOI0 Kypca 10 XUMHH
«Xumuuyeckue ypapaenus. IIpocto o ciao:kHOM»

10 kaacce

COJEPXAHMUE

1. IosicuuTenbHAs 3amKUCcKa



2. O0mras xapakTeprcTHKa y9eOHOTO (JICKTHBHOTO) Kypca
3. MecTo Kypca B yueOHOM IIJIaHEe
4. IInanupyemble pe3yinbTaThl OCBOEHUS yUEOHOTO (3JIEKTUBHOTO) Kypca «XUMHUS: TIPOCTO O CIOKHOM

® JIMYHOCTHBIC
® MCTAIIPCAMCTHBIC
® [MPCAMCTHBIC

5. ConepxaHue MporpaMmbl
6. TemaTHyeckoe MIIaHUPOBAHUE
7. KanengapHo-TeMaTn4eckoe MiIaHupOBaHUE

8.MarepuaabHO-TEXHUYECKOE U y4eOHO-METOIMYECKOe obecreueHne 00pa3oBaTeIbHOTO MpoIecca

TIOACHHUTEJ/IBHAA 3AITHCKA



[Iporpamma Kypca «XuUMHUS: IPOCTO O CIOKHOM» TpeAaHasHadeHa i ydammxcs 10-11-x xmaccoB. DieKTUBHBIN Kypc pa3paboTaH B COOTBETCTBHH C
nporpamMmoit o xumuu Juist 10-11 knacca. AKTYyaaIbHOCTB [IPELIaraéMoro 3JIeKTUBHOTO Kypca 00OyClIOBI€HA 3HAYMMOCTbIO BOIIPOCOB, KOTOPBIE U3-
3a COKpalleHHs] y4eOHOrO BPEMEHH, OTBOJMMOIO Ha M3yU€HUE XMMHH B LIKOJIE (B y4€OHOM IUIaHE YHUBEPCAJIBHOIO Kilacca OTBOAUTCS 1 yac),
YUUTEIb HE UMEET BO3MOXKHOCTU MOJAPOOHO paccMOTpeTh Ha ypoke. IIporpaMMa gaer BO3MOYKHOCTH y4alllMMCSI IOBTOPUTh OCHOBHBIE XUMHUUYECKUE
MOHATHUS, 0000MIMTHE M PACHIMPHUTH 3HAHUS MO OOIIeH, HEOPraHMYECKOW M OpraHmdyeckodl xumuu. lleneHanmpaBieHHOE 3HAKOMCTBO YYallUXCS C
MPUHATBIMU CETOJHS TECTOBBIMU (POpMaMHM HTOrOBOrO0 KOHTpOJiA, co cTpykTypoil KMM mno3BoiuT ywammumcs yCHEIIHO CIPaBUTHCS C MTOTOBOM
arrecrauuei B popmare EI'D. CoBpeMeHHBIN BBITYCKHUK 3aMHTEPECOBAH B IMOJIyUEHUH NMPAKTHKO-OPHEHTHPOBAHHBIX 3HAHUIM, HY)KHBIX €My IS
caMoOpeali3allii B YCIOBHSIX MOCTOSIHHOTO BbIOOpa. [losTomMy He ciiydaiiHO OJTHO M3 BOXKHEMIIIUX COIMATIBLHBIX TPEOOBAHUN K IITKOJIE, 3asIBJICHHBIX B
KoHnuenuun MoaepHu3anun poccuiickoro o6paszoBanus u B Konuenimu npo@uiibHOro o0y4eHHs B yUpexkJAeHUsAX OOIIero cpeaHero oopa3oBaHus,
SIBJISIETCS €€ OpUEHTAllMsI HEe TOJIbKO Ha YCBOEHHE 00YYaromMMCs ONpeAesIeHHOW CUCTEMbl 3HAHUN, HO U Pa3BUTHE €ro JIMYHOCTH, YUE€T UHTEPECOB,
CKJIOHHOCTEH, CrocoOHOCTE B COOTBETCTBUM C  NPOQECCHOHAIBHBIM caMoolipeneieHreM. [lpakTudeckass HampaBlIEHHOCTb, >KU3HEHHOE H
podeccHoHaIbHOE CaMOONPEIEICHUE JIMYHOCTH OOydarolerocs SBISIOTCS — TJIaBHBIMM TMpUOPUTETaMH JaHHOW mporpammbl. Cojep:kaHue
MPOrpaMMbl TI03BOJISIET OOydYaromieMcsl pa3HOr0 YpPOBHS MOJATOTOBKM  BKJIIOUUTHCS B Y4eOHO-NO3HABATENIbHBIM TpoOIlecC Ha JHOOOM JTare
NESATENBHOCTH.

OBIAA XAPAKTEPUCTHKA 3JIEKTHBHOI'O KYPCA

VY4eOHbIi (AIEKTUBHBIN) KypC «XUMHUSI: TIPOCTO O CI0KHOM» Ha YPOBHE CpEIHEr0 00Iero oopasoBaHusl BISETCS KYPCOM MO BBIOOPY 0OyUarOImMUXCs B
npeaMmeTHo# obnactu «EcrecTBenHble Haykm». [Iporpamma yaeOHOTO (2JIEKTHBHOTO) Kypca «XHUMHUS: MPOCTO O CIOXKHOM» i 00pa30BaTeIbHBIX
OpraHu3alvii, peaau3yIonX IPOrpaMMbI CpelHero oomero obpaszoBanus (manee — IIporpamma), pa3paboTaHa B COOTBETCTBUHU CO CIICAYIOIIUMHU
HOPMaTHBHO-TIPABOBBIMU JJOKYMEHTAMH:

e @ecnepanbHbiii 3aK0H Poccuiickoit ®@enepanuu ot 29 nekadps 2012 roga Ne 273-03 «O6 obOpazoBanuu B Poccuiickoii deneparum» (c
W3MEHEHUSIMU U JIOTIOJIHEHUSIMU );

o ®denepanbHBI TOCYIapCTBEHHBIA 00pa30BaTENbHBIN CTaHIAPT CPEAHEro 00IIero oOpa3oBaHUs, YTBEP)KIEHHBIM NMpuka3oM MUHUCTEpCTBA
obpa3oBanus u Hayku Poccuiickoit @enepannu ot 17 masg 2012 r. Ne 413 (c U3BMEHEHUSIMU U AOTIOJTHEHUSIMHU );

e [lopsmok opraHu3alM W OCYIIECTBICHHUS 00pa30BaTENbHONW MAEATEIBHOCTH IO OCHOBHBIM OO0IIE00pa30BaTeNbHBIM MPOrpaMMaM —

o0pa3oBaTelbHBIM IPOrpaMMaM HauyajabHOTO OOIIEr0, OCHOBHOTO OOIIEro W CpeaHEero oOmero oO0pa3oBaHMs, YTBEPKICHHBIM MPHUKA30M

Muno6pnayku Poccuu ot 30.08.2013 rozma Ne 1015 (¢ uaMeHeHUsIMU U TOTIOTHEHUSIMH);

IIporpamma yue0HOro (3JIEKTUBHOI0) Kypca odecneuusaem:

yIIOBJIETBOPEHNE UHIUBUIYAIbHBIX 3aIIPOCOB 00YJAIOIINXCS;

0011e00pa3oBaTenbHy0, 00IIEKYIbTYPHYIO COCTABISIONIYIO MPHU MOTYYSHUH CPEIHEro 0011ero oopa3oBaHus;

pa3BHUTHE JUYHOCTU OOYUAIOLIUXCS, UX MO3HABATEILHBIX HHTEPECOB, MHTEIIEKTYaIbHON U IIEHHOCTHO-CMBICTIOBOM CEpHI;

pa3BHUTHE HABBIKOB CaMOOOPa30BaHUs H CAMOTIPOSKTHPOBAHUS;



e yriIyOJeHHE, pACIIUPEHUE U CUCTEMAaTH3AIMIO 3HAHUH B BRIOPAHHO# 00J1aCTH HAYYHOTO 3HAHUS HJIH BHJIA JICITCILHOCTH;
® COBEPIICHCTBOBAHME MMECIOLIETOCS M MPHOOPETEHUE HOBOTO OTIBITA MMO3HABATEILHOM JEATEILHOCTH, MPOPECCUOHATBHOTO CaMOOIIPEICICHUS
00yJaronuxcs.

IMporpamMa mno3BOJISIET peain30BaTh HanboJIee CJI0KHbIE TPEOOBAHMS K NMPEIMETHBIM Pe3yJIbTATAM OCBOEHHS 02a30BOT0 Kypca XUMHU:

1) chopMHpPOBaHHOCTH TPEACTABICHUN O MECTE XMMHU B COBPEMEHHOW HAay4YHO# KapTHHE MHpa; TMOHUMAaHHE POJIM XUMHU B (OPMUPOBAHUHU
Kpyro3opa u GyHKIIMOHAJIbHONW I'PaMOTHOCTH YEJIOBEKA JUIsl PEIICHUS TPaKTHUYECKUX 3aay;

2) BJIAICHUC OCHOBHBIMH MCTOJAMH HAYYHOI'O IIO3HAHUWA, UCIOJbB3YCMbIMU B XUMUMU!: H&6JHO)I€HI/IC, OIMHUCAaHUEC, USMCPCHUEC, DKCIICPUMCHT, YMCHHUC
06pa6aTI)IBaTI), 0OBACHATH PE3YIbTAThI HpOBe)IéHHBIX OIIBITOB MW ACJaTh BbIBOAbI, TOTOBHOCTb H CIIOCOOHOCTD MNPUMCHATH METOJbI IMO3HAHUSA IIPU
PEIICHNH MMPAKTHYCCKUX 3a/1a4,

3) copMHPOBAHHOCTH COOCTBEHHOH MO3HIIMH TI0 OTHOIICHUIO K XUMHUYECKOH WH(POPMAIIHH, TTOTy4aeMON U3 pa3HbIX HCTOUYHHKOB,

4) chopMHUPOBAHHOCTh YMEHHI HCCIEIOBaTh CBOMCTBA HEOPTraHMUYECKUX U OPraHMYECKHUX BEIIECTB, OOBACHATh 3aKOHOMEPHOCTHU MPOTEKAHUS
XUMHYECKUX peaklUid, TPOrHO3UPOBATh BOZMOKHOCTh UX OCYIIIECTBICHUS;

5) BIaJ€HUE YMEHUSIMH BBIJIBUraTh TUIMOTE3bl HA OCHOBE 3HAHUN O COCTaBe, CTPOCHUHU BEUIECTBA W OCHOBHBIX XMMHMUECKHX 3aKOHAX, MPOBEPATH UX
AKCIEPUMEHTAIBHO, (GOPMYIUPYS LENb UCCIEI0OBAHUS;

6) BJIAICHUC METOAaMU CaMOCTOSTEIILHOTO IIJIAHUPOBaHUA U IIPOBEACHUSA XUMHUYCCKUX SKCIICPUMCHTOB C CO6J'IIOI[€HI/I6M IIpaBUI Oe3omacHoM paGOTBI C
BCIICCTBAMH U J'Ia60paTOpHBIM 060py,I[OBaHI/IeM; C(bOpMI/IpOBaHHOCTB YMCHHI;'I OIIMCaHMs, aHaJIn3a U OUCHKHU JOCTOBEPHOCTHU IIOJTYUCHHOI'O pE3YyJIbTAaTa,

7) copMUPOBAHHOCTh YMEHHUI MPOTHO3UPOBAThH, AHAIU3UPOBATH U OLEHUBATH C MO3ULMUN KOJOTMUECKON O€30MacHOCTH MOCIEACTBUS OBITOBOW U
MIPOM3BOJICTBEHHOMN JESATEILHOCTH YE€JIOBEKa, CBA3aHHOM C repepadO0TKON BEIIECTB.

8) C(bOpMI/IpOBaHHOCTB 9KOJIOTHYECKOTO MBIIIJIEHHSI U CIIOCOOHOCTH YYUTBIBAT U OLCHHUBATH SKOJIOTHYCCKUC IIOCICACTBUA B PaA3HBIX C(i)ean
ACATCIBbHOCTH.

Ka)K,Z[LIﬁ pasacit nporpaMmbl BKIIHOYACT KpaTKI/Iﬁ TeOpeTI/I‘-ICCKI/Iﬁ Marepuail U CUCTEMY 3a,I[aHPII>i, CHOCO6CTBYIOIJ_[I/IX (I)OpMI/IpOBaHI/IIO u
Pa3BUTHUIO TaAKHUX yMeHI/Iﬁ N HAaBBIKOB Kak: pa60Ta C y‘{e6HI/IKOM U JOIOJHUTEILHOMN HHTepaTypOﬁ, YMCHUC aHAJIIMN3HUPOBATh, CpPABHUBATD,
YCTaAHABJIMBAThL MPUYUHHO-CICACTBCHHBIC CBA3U, CUCTCMATU3UPOBATH, O606IJ.[3TL, ACJIaTh BBIBOJbI, OCYHICCTBJIIATH CAMOKOHTPOJIb U CAMOOIICHKY.
Cucrema 3aJIaHUM pa3H006pa3Ha 1o (I)opMe, COACPKAHHUIO U CTCIICHHU CJIO)KHOCTHU H Tpe6yeT OT ydaluxcsa aKTUBHOM IMO3HABATENbHOM IEATEIHLHO CTH.

Kpr pacCuuTaH Ha YYCHHKA YBJICYCHHOTO, KCJIAOLICTO IMOJYy4aTh 3HAHUA HaA 0oJiee BHICOKOM YPOBHE. I[J'If[ yCHCH.IHOfI pa6OTI:>I HeO6XO,Z[I/IMO,
YTOOBI ydamuecs BJIAACIIU 3HAHUAMU B paMKax IIKOJIbHOM MporpaMMsbl 10 XMMHUHU, BBIYUCIMTCIbHBIMHA HABBIKAMHA, aJITOPUTMAMH PCIICHUA THUIIOBBIX



3azad.

[Ipemyaraemble 3amayu W 3aJaHHsS BBITIOJIHSIIOTCS B YCJIOBHUSAX COTPYJAHHMYECTBA, KOTOPOE MPENCTaBIACTCS OOJjiee MOIIHBIM OpPYAHEM IOUCKa
OPUTMHAJIBFHOTO PEIICHUs, YeM B OJAMHOYKY. [Ipeanaraemblii MmaTepuall, OCBEIIaET OCHOBHOM KPYT BOIIPOCOB, MOJICKAIIUX pa3z0opy, yCTaHABIMBAET
JIOTUYECKYIO MOCIICIOBATEIILHOCTh H3YICHUS MaTepHalia, 1aeT BO3MOKHOCTh YHH(PHIIMPOBATH TUIAH MPOBEACHUS MPAKTUICCKUX 3aHATHH.

DOKcnepuMeHTalnbHass paboTa, MPOBOJAMMAs B paMKax MPOTPAMMBI  IMOMOXET O0OTaTUTh OO0YyJarolUXCs HAONIOACHUSMU MHOTO0OpPa3HBIX
XMUMHMUYECKUX SIBIEHUHM, TIIO3BOJIUT pa3BUBaTh NPAKTUYECKUE 3HAHMS, YMEHUS M HaBBIKM OOydarolmuxcs B OOJACTH IMPOBEICHHUS XMMHUYECKOTO
SKCIEPUMEHTa, HayMHas C MOCTAaHOBKM Iiesiel W 3ajad, noadopa obopynoBaHus U MeToja paboTbl. OObearHEHHE 00ydarolUXCs B TPYMIbI MO
MHTEpEecaM CO3JaeT BO3MOXHOCTh Iepexojia OT HH(POPMAMOHHO-OOBSCHUTENBHOTO K JESTEIIbHOMY OOYYEHHIO, CIIOCOOCTBYET pPa3BUTHUIO
CIIOCOOHOCTEH IMYHOCTH.

[Ipennaraercss 60K TeM M HCCIEAOBAHUN K HHUM, IO KOTOPHIM OOYYaroIIMICS TOTOBUT MPOEKTHBIE PabOThl M MPE3EHTALUU JUISl 3aIIUThI
IIPOEKTOB, CONIPOBOK/Asl Pe3yIbTaTaMH COOCTBEHHBIX HCCIIEJOBAHUN.

OcHoBHasI 1eJIb N3YYeHUA Y4eOHOr0 (3JIEKTHUBHOI0) Kypca « XMMHUS: MPOCTO O CJA0KHOM»:

(dbopMupoBaHHE Yy 00y4arOMMXCs TIIyOOKOT0 W YCTOMYMBOTO MHTEpeca K MHUPY BEUIECTB U XUMHUYECKHX MpEBpallleHul, CTaHOBJICHUE €CTECTBEHHO-
HAayYHOTO MHPOBO33PEHUsI 0Oy4alONIMXCS Ha OCHOBE YINyOJeHHs 3HAHMM O XMMHMUYECKHX BEIECTBaX, MPUOOpETeHHE HEOOXOAMMBIX MPAKTHUECKUX
YMEHHH 1 HaBBIKOB 10 J1a00paTOPHOI TEXHUKE, CO3JJaHUE YCIOBUMN JJISl PACKPBITUS POJIM XUMHUH KaK HHTETPUPYIOLIEH HAyKH.

OcHoOBHBIE 32/1a4M.

¢ OBJaACHUC MCTOAAMH HAYYHOI'O ITIO3HAHUA JISA OOBsICHEHHSI XUMHYECKUX SBJICHHI U CBOICTB BCIICCTB,

® BOCIIMTAaHHC Y66)KI[CHHOCTI/I B MO3UTHUBHOM POJIM XUMHUHU B )KU3HU COBPEMCHHOI'O O6H.I€CTBa, IMOHNMMAaHUC POJIM XUMHH B (I)OpMI/IPOBaHI/II/I Kpyrosopa
n (bYHKHHOHaHBHOﬁ I'PaMOTHOCTH YCJIOBCKA I PCHICHUA IIPAKTUYCCKUX 3a1a1;

L4 H606XOI[I/IMOCTI/I 6CpC)KHOFO OTHOILICHHA K CBOEMY 3I0POBBIO U Oprma}omeﬁ cpeac;

® pPas3BUTHUC Y o6y11a101111/1xc;1 YMCHU Ha6J'IIOI[aTB, aHaJIu3upoBaTb, CTABUTH LCIIK U 3aaa4H cBOCH JACATCIIbHOCTH, INIAHUPOBATH SKCIICPUMCHT, ACJIATh
BBIBO/JBI,

® Ppa3BHUTHC y‘Ie6H0ﬁ MOTHBAIIUH Ha BBI60p npoq)eccpm, CBSI3aHHOM C XUMHUYECKHUMH 3HAHUSIMH.

Mesxcnpeomemmnsle ceazu. JlaHHBI Kypc CBsi3aH C 0a30BBIM KypCOM XHMHHM OCHOBHOW INIKOJBI, a TaKKe C KypcaMHU MAaTeMaTHUKH
(cocraBneHHe MPOMOPIUi, anredpanuecKkux ypaBHeHU), (U3UKH (Ta30Bble 3aKOHBI), OMOJIOTHH.



Conepxanue [IporpaMMbl CTPOUTCS ¢ Y4ETOM PETHOHAIBHBIX 0COOSHHOCTEH, YCIIOBUI 00pa30BaTeIbHON OpraHU3AIINH, & TAKXKE C YYETOM BOBIICUCHHUS
00yJaronuxcs ¢ OrpaHNYCHHBIMHA BO3MOYKHOCTSIMH 37I0POBBSL.

Llennocmnvie opuenmuper  llporpaMMbl  ONpENENAIOTCS HANPaBICHHOCTHIO Ha HAUMOHAJIbHBIA BOCHUTATENIbHBIA HJeall, BOCTPEOOBAHHBIM
COBPEMEHHBIM POCCHHCKHUM OOLIECTBOM U rocyaapctBoM. Ilporpamma mpemycmaTpuBaeTr obecriedeHrne 00meo0pa3oBaTeNIbHOW M OOIIEKYIbTYPHOR
MOJTOTOBKH YYaITUXCSI.

[Tpunnume! u ocobeHHOCTH coaepskanus [IporpamMmbr:

MIPUHLUAII CUCTEMATUYHOCTH M IOCJIEIOBATEIBHOCTH IPEAIONAracT BbIICICHUE B U3Yy4aeMOM Marepuaie BeAYIIUX MIAEH U TEOpUH, BBICTPAWBAHHUE
JIOTUYECKOM CUCTEMBI Kypca U ydeOHOTO MaTepuasa BHYTPU OJHOM IaBbl, TEMBL;

MPUHIMUI CUCTEMHOCTH U IOCIEOBATEIbHOCTU IO3BOJISET COXPAHUTh COOTHOUIEHHE MEXJy TEOPETHUYECKHMMH TMOJOKEHUSMU U MPaAKTUYECKOU
cocraBisoLeil kypca. Peanusyercs B mocinenoBaTeIbHOCTH TEOPHH, TPAKTUKU, KOHTPOJIS M CAMOKOHTPOJISE 00Yy4arOLINXCs;

MPUHIIUI HEMPEPHIBHOCTU MO3BOJIIET OPraHU30BbIBaTH OOyUEHHUE C OMOpPOil Ha 3HAHMSI XUMHUH, MOJyYEHHbIE HA CTYNEHSX HadaJlbHOTO OOIIero u
OCHOBHOTO 00111ero 00pa3oBaHus, a TAK)KE Ha )KMU3HEHHBIN ONBIT yyamuxcsa. KpoMe Toro, G0JbIIyI0 posib UTPatOT 3HAHUS, CPOPMUPOBAHHBIE IPYT UM
MpeIMETHBIMH 00JIaCTSIMU;

MPUHIINUI JOCTYITHOCTU ¥ MHIMBUyall3alluu CTPOUTCS Ha yyeTe Y4eOHBIX BO3MOKHOCTEH oOydatomuxcs. [103BossieT BbIOpaTh ONTUMANIBHO Y4eOHBIN
MaTepuaj, COOTBETCTBYIOUIUN BO3PACTHBIM, (U3UYECKUM, MCUXOJOTMUYECKUM W MHTEJUIEKTYaJbHBIM OCOOCHHOCTSIM oOyuaromuxca. OOyueHue
XMUMHYECKOMY COAEPIKAHHUIO OCTAETCS TOCTYITHBIM, HO MTO3BOJISIET YMCTBEHHO U MHTEIICKTYalIbHO pa3BUBATh 00YUaIOLIUXCS;

IIPpUHOMUII BApUAaTUBHOCTHU B OpraHrU3aluu O6p330B3TCJ'IBHOI>i ACATCIIBHOCTU JA€T BOSMOXXHOCTD AJId pa3JIMYHBIX BAPpUAaHTOB p€alu3alluu TCOPECTUY €CKOM
n HpaKTH‘ICCKOﬁ JaCTu Kypca, UCXO0Is U3 00€eCIeYeHHOCTH KypcCa MaTepUualbHO-TEXHUYCCKUM, I/IH(bOpMaHI/IOHHBIM, METOJUYCCKHM O6€CH€‘I€HI/ICM,
0COOEHHOCTAMU PAa3HBIX TPYIIl y4dalluXxcCs B KJIaCCeE. ITo3BomsieT uckaTh KOHCTPYKTHBHBIC IIYTU OpraHHU3allun y‘IC6HOﬁ JACATCIIBHOCTH HE TOJIBKO
YUYHUTECIII0, HO U O6y‘~IaIOIJ_II/IMC$I;

INpUHOWUII MHUHHMAaKCa B OpraHu3alllin o6pa30BaTean0171 JCATCIIBHOCTH IIO3BOJIACT 06y‘laIOIJ_[I/IMC$I OCBOUTB O65I38.T€JIBHYIO 4acCTb peaﬂHByeMOﬁ
IIporpamMMal. B 10 Xe BpCMA IIporpaMma Ja€T BO3MOKHOCTb PAa3BUTUIO TBOPUYCCTBA, HHTCILICKTA O6y‘IaH_[I/IXC$I qepe3 ydacTtuc B HpOGKTHOﬁ
ACATCIBHOCTH, B HCCIIeI0BATEIbCKOM ACATCIIbBHOCTHU, B PCHICHNUH 3aa4 NOBBIIICHHOTO YPOBHA CIIOKHOCTH.



MECTO B YYEBFHOM IlVIAHE

[TporpamMma y4eOHOTO (IEKTHBHOTO) Kypca «XUMHUS: MPOCTO O CIIOKHOM» pacCYMTaHa Ha 68 ydeOHBIX 4acoB, Ha U3y4CHHE Kypca B KaXKIOM Kiiacce
npeAnoaraeTcs BeLAenuTh 1o 34 yaca (1 gac B Henento, 34(35) yueOHBIX HEIEINb).

IUVIAHUPYEMBIE PE3YJIbTAThI OCBOEHHA YYEFHOI O (3JIEKTHBHOI O) KYPCA «Xumusa: npocmo o ciojicHom»

CucTeMHO — JeATeNbHOCTHBIA TMOAX0M, peanu3yembiii B [Iporpamme, mo3BosisieT GOpMHUPOBATH JAUYHOCHIHbIE, MEMANpeOMenHble U npeoMemHble
pe3ynvmamet, 0003HaUCHHBIE (DefepabHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM B MpEAMETHOW oOnactu «EcTecTBEHHBIE HAayKn» C
Y4E€TOM WHIUBHUIYAITBHBIX 0COOCHHOCTEH 00yUJarOIIIXCsl.

Pe3ynbrarhl nzydeHust yaeOHOTO (3JEKTUBHOTO) Kypca M0 BRIOOPY 00YJArOIINXCSI TOTHKHBI OTPAXKATh:

pa3BUTHE JIMYHOCTU OOYYalOIIUXCS CpEACTBAMH MpeAJiaraeMoro sl HM3ydeHHs Y4eOHOro TMpeaMera, Kypca: pa3BUTHE OOIIeH KyIbTyphl
oOyyaronuxcs, HMX MHUPOBO33PEHHUS, IEHHOCTHO-CMBICIOBBIX YCTaHOBOK, pa3BUTHE I[IO3HABATENIbHBIX, PETYISTUBHBIX U KOMMYHHKAaTHUBHBIX
CHOCOOHOCTEH, TOTOBHOCTH U CIIOCOOHOCTH K CAaMOPA3BUTHIO U MPOPECCHOHATHLHOMY CaMOOTPEENIEHUIO;

OBJIAACHUEC CUCTEMATHYCCKUMU 3HAHUAMHA U an06peTeHHe OIIbITa OCYHICCTBJICHUSA HGJ’ICCOO6p33HOﬁ n pCSYHBTaTHBHOﬁ JACATCIIBHOCTH,

pa3BUTHE CHOCOOHOCTH K HEMPEPHIBHOMY CaMOOOpPa30BaHUIO, OBJIAJCHUIO KIIOYEBBIMU KOMIIETEHTHOCTSIMH, COCTAaBJISIIOIIMMH OCHOBY YMEHHUS:
CaMOCTOSITEIBHOMY IPUOOPETEHUIO U MHTErpalui 3HaHUH, KOMMYHUKAIIUU U COTPYTHUYECTBY, 3PPEKTUBHOMY PELICHUIO (pa3pelIeHuto) mpooiem,
OCO3HAHHOMY HCHOJIb30BaHUI0 HH(OPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUN, CAMOOPTaHU3AIMHN U CAMOPETYIISIINH;

o0ecrieyeHne aKaJleMUYecKOH MOOMIBHOCTH W (MJM) BO3MOXHOCTH TMOJUIEpP)KMBAaTh M30paHHOE HampaBieHue o0pa3oBaHMs; oOecredeHue
npodeccuoHaTbHON OPHEHTAIMH 00yJarOIUXCS.



IInanupyemoie nuunocmmusle pe3yrbmamat
JIN4HOCTHBIE PE3YIbTAThl BKIIOYAOT:

POCCHICKYIO TpakJIaHCKYIO MJEHTUYHOCTh (MAeHTU(UKalus ce0s B KauecTBe IpaxaaHnHa Poccum, TopocTh 3a TOCTHKEHUS PYCCKUX YUCHBIX, 3a
PYCCKYIO HayKy, OCO3HAaHHUE U OIIYyUIEHHE JIMYHOCTHOW CONPUYACTHOCTH CyAbOe poccuiickoro Hapoja). Oco3HaHHOE, YBAKUTEIbHOE U
no0OpoxenaTelbHOe OTHOIIEHNE K UCTOPUH, KYJIbTYpE, PEJIUTUH, TPAAULIUAM, S3bIKaM, IIEHHOCTSIM Hapo10B Poccuu 1 Hapo10B MuUpa;

c(OpPMUPOBAHHOCTH 1IEJIOCTHOTO MUPOBO33PEHMSI, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH;

c(hOpMHUPOBAHHOCTh IIEHHOCTH 370pPOBOTO M 0€30macHOro oOpas3a KH3HMU, WHAWBUAyaJIbHAs W KOJUICKTHBHAs OE30MacHOCTh B UPE3BBIYANHBIX
CUTYaIHsIX;

c(hOpMUPOBAHHOCTh OCHOB JKOJOTHYECKOW KYJIBTYpPhI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO SKOJOTHYECKOTO MBIIIJIEHUS, OCBOCHHOCTH
COLIMANIBHBIX HOPM, MPaBUJI MOBEACHUS, Pojiei U (opM COLIMATBLHON KU3HU B TPYIIax U cOOOLIECTBAX;

OCO3HAHHOE, YBXHUTEJIHHOEC W JIOOpPOKEIATeIbHOE OTHOIICHHE K JIPYrOMY YEJIOBEKY, €r0 MHEHHMIO, MHPOBO33PEHHIO, KYJIbTYpe, S3BIKY, BEpE,
TPaKIaHCKOM MO3HUIMH. [ 0OTOBHOCTh M CHOCOOHOCTH BECTH AUAJIOT C IPYTUMU JIIOJIbMU U JOCTHTaTh B HEM 3aUMOTIOHMMAaHMUS

Pa3BUTOC MOPAJIbHOC CO3HAHUE U KOMIICTCHTHOCTh B PCHICHUH MOPAJIbHBIX npo6neM Ha OCHOBC JIMYHOCTHOI'O BBI60pa, (bOpMHpOBaHI/Ie HpPaBCTBCH HBIX
YYBCTB U HPaBCTBEHHOT'O IOBECACHUS, OCOSHAHHOI'O U OTBETCTBCHHOI'O OTHOIIICHMS K COOCTBEHHBIM IIOCTYIIKaM;

ACTETUYECKOE, SMOIIMOHAIBHO-IIEHHOCTHOE BUJICHHE OKPYXAIOIIET0 MUPa; CHOCOOHOCTh K IMOLIMOHATILHO-IICHHOCTHOMY OCBOCHHIO MHPA.
Ilnanupyemoie memanpeomemnvle pe3ynomamal
MemanpeomemHnule pe3yibmamsl BKIOYAIOT TPU TPYIIBI YHUBEPCATbHBIX YU€OHBIX JIEHCTBUM.
Pecynamusnvle ynusepcanvuvie yuebHvle oeticmeus:
CaMOCTOSTENBHO ONPENEIATH LIENH, 3a1aBaTh [TApaMETPhl U KPUTEPHUH, 10 KOTOPBIM MOYKHO OIIPEIEIINUTD, YTO LIENb JTOCTUTHYTA;

OILICHMBAaTh BO3MOJKHBIE ITOCIEACTBUS OCTHIKEHMS MOCTABICHHON ILEIH B ACATCIIBHOCTH, COOCTBEHHOM JKW3HHM M >KHU3HHU OKpYKaromunux HIO,Z[eﬁ,
OCHOBBIBAasACh Ha C006pa)KeHI/I$[X 9TUKHU U MOPaJIH;



CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a7auyd B OOpa30BATEIBHON NEATEIHPHOCTH W JKM3HCHHBIX CHTYAIHSIX; OICHHBATh PECYPCHI, B TOM YHCIIE
BpEeMs U IPyrHe HeMaTepHAbHBIC PECYPCHI, HCOOXOAMMBIE JIJIS IOCTHKCHHUS TOCTABIICHHOW 11EIIH;

BBIOMPATH MYTh JOCTHKECHUS 1€, IJIAHUPOBATh PEIICHHE MMOCTABJICHHBIX 33/1a4, ONITUMHU3UPYs MaTepUAIbHBIC U HEMaTepUaIbHBIC 3aTPaTHI;
OpraHu30BbIBATH A3PPEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JUISl IOCTUXKEHUS TIOCTABJICHHOM 11eIH;

COTIOCTABJIATH MOJYYEHHBIN pe3yabTaT IeATEIbHOCTH C MIOCTaBICHHOM 3apaHee LEebIO.

llo3nasamenvHule ynugepcanvhvie yueOHvle 0eucmeus:

WCKaTh ¥ HAaXOJUTh 000OIIEHHBIE CIIOCOOBI PEIICHHS 3a/1ad, B TOM YHCIIE, OCYIIECTBIISITh Pa3BepHYTHIH MH(POPMAIIMOHHBIN TTOWCK U CTAaBUTh HA €T0
OCHOBE HOBBIC (yueOHBIC U TIO3HABATEILHBIC) 3a/1a4H;

KPUTHYECKH OLIEHUBATh U MHTEPIPETUPOBATH UHPOPMAIUIO C PA3HBIX MO3UIUH,
pacrno3HaBaTh U (PUKCHpPOBATh MPOTUBOPEUNS B MHPOPMAIIMOHHBIX HCTOYHUKAX;

HCIIOJIB30BaTh Pas3IMYHbBIC MOJCIIBHO-CXCMATHUYCCKUE CPEACTBA IJIA MPCACTABJICHUA CYIICCTBCHHBIX CBs3El U OTHOI_HGHI/II\/'I, a TaKXe HpOTHBOpC‘IHﬁ,
BBISIBJICHHBIX B I/IH(l)OpMaHI/IOHHBIX HCTOYHHKAX,

HaXOJUThb U ITPUBOJUTE KPUTUUCCKUE apryMEHThI B OTHOIICHU N ,HCI‘/'ICTBI/II‘/'I u CY)K,Z[CHI/Iﬁ APYroro,

CIIOKOMHO H Pa3yMHO OTHOCHUTHCA K KPUTHYCCKUM 3aMCYAHUAM B OTHOIICHUU COOCTBEHHOTO CYXXOCHUs, paCCMaTpHUBATh UX KaK peCypcC COOCTBEHH OT'0
Pa3BUTHUA,

BBIXOJIMTH 32 paMKHU y4eOHOTO MpeaMeTa U OCYIIECTBIIATh IEICHAIIPaBICHHbIN MOMCK BO3MOKHOCTEH Ui HIMPOKOTO MepeHoca CPEJICTB U CIIOCOOOB
JIeHCTBUS,

BbBICTpanBaTb HWHAWBUAYAJIBHYHO O6pa30BaTeHBHy10 TPACKTOPHUIO, YYUTHIBAA OIpaHUYCHUA CO CTOPOHBI JAPYIrUX YYAaCTHUKOB H PECYPCHBIC
OI'pPaHHUYCHUS;

MCHATDb U YACPKUBATH PA3HBIC ITIO3UITUU B MO3HaBaTEIbHOM ASATEIBHOCTH.

KommyHnuxamuenvie ynugepcanvhvie yueonvie 0eucmsus.



OCYIIECTBJISTh JEJIOBYI0 KOMMYHHKAIIUIO KaK CO CBEPCTHHUKAMM, TaK M CO B3POCIBIMHU (KaK BHYTPHU OOpa30BaTEIbHOW OpraHu3alluu, Tak U 3a €€
npezaenaMu), MoAOUpaTh MAPTHEPOB JUISl JETOBOM KOMMYHUKAIIMHM HCXOJ1 M3 COOOPaKEHUM PEe3yJIbTATUBHOCTH B3aMMOJICHCTBHS, a HE JIMYHBIX
CHMIIATH;

IIPH OCYIIECTBICHUU TPYIIIOBON pabOTHI OBITh KaK PYKOBOAMUTEIEM, TaK U WICHOM KOMAH/IbI B Pa3HBIX POJISIX (T€HEPATOP UICH, KPUTHK, UCTIOT HUTEIb,
BBICTYMAIONIUM, JKCIEPT W T.JA.); KOOPJAWHHUPOBATH U BBHIMIOJHATH Pa0OTy B YCIOBHUSX pEaIbHOTO, BUPTYaAIbHOTO W KOMOWHUPOBAHHOTO
B3aUMOJICHCTBHS,

PAa3BECPHYTO, JJIOTUYHO U TOYHO U3JIaraTb CBOIO TOUKY 3pCHUA C UCIIOJIb30BAHUEM aZICKBATHBIX (YCTHBIX u HI/ICI)MGHHI)IX) A3BIKOBBIX CPECACTB,

pacrno3HaBaTh KOHQUIMKTOI'€HHbIE CUTyallud U MPEAOTBpaIlaTh KOH(IUKTHI IO UX AaKTUBHOM (Da3bl, BHICTpauMBaTh JIEIOBYI0 M 00pa3oBaTelIbHYIO
KOMMYHHKAIINIO, N30eras JTMYHOCTHBIX OLICHOYHBIX CYXJICHHM.

Ilhanupyemoie npeomemusie pe3yiomantol.

K kxonny 1 roga o6ydenus obydaromuecs: JOKHBI 3HAMb.
TEOPUIO CTPOECHUS OPraHnYecKuX coennHeHuii A.M.bytiiepoBa ¢ goKa3aTebCTBaMU MOJIOKEHUH HA TPUMEPAX OPraHNYECKUX BEIIECTB;
M30MEPHIO U TOMOJIOTHIO OPraHUYEeCKUX COCTUHEHUII;

pacuérHbie (pOpPMYIIBI U AITOPUTMBI TUTIOBBIX 3a/1a4;

CTpoeHue, (pu3ndeckne 1 XMMUYECKUE CBOMCTBA OpraHNYECKHUX BEIECTB;

(OopMyIbl TUIIMYHBIX OKHCIUTENEH U BOCCTAHOBUTENEH; 7

3aKOHOMEPHOCTH MPOTEKAHUSI OPraHUYECKUX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHil;
METOJMKY COCTABJICHHS OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUNA Pa3IMYHBIMA METOAMU;
KITaCCU(UKAIUIO [[EMOYEK MPEBPAIICHU OPraHUYeCKUX COeTMHEHUH.

OOyuarommuecs J0JKHBI yMemby.:

ONpCACIIATh THUIL paC‘-IéTHBIX 3a1a4,



BBISIBJISITh XUMUYECKYIO CYLIIHOCTb 33/1a4H;

COCTaBJIATh YPABHEHMSI BCEX XUMUUYECKUX MPOLIECCOB, 3aJJaHHBIX B YCIOBUAX 3a/1a4H;
OCYILECTBIIATH LIENOYKU MIPEBPALLIEHUH JTH000r0 TUIA;

YMETb peliaTh 3a/1aHus 10 OPraHMYeCKON XUMHUHU Pa3IMYHbIX YPOBHEN CII0)KHOCTH;
OKHUCJIUTEIbHO-BOCCTAHOBUTEbHBIE (BCE TUIIBI)

HCIIOJIB30BATh IMOJYYCHHBIC 3HAHUS, YMCHHUA, HABBIKU 1JI BBIIIOJHCHUA CaMOCTOSITEIILHOU TBOpquKOﬁ pa6OTI)I (HpOGKTBI, 6YKHGTI)I, npe3CcHTaluu "1
T.1.);

MIPOBOJUTH MyOJIMYHbIE BBICTYIJICHUS TIEpe]] pa3IuYHbIMU ayJUTOPUSIMHU.
K xoHny 2 roaa o0yuenus oOyqaromuecs: J0HKHBI 3HAMb!

3aKOHBI COXpaHCHHA MACChl BCHICCTB, COXpPAaHCHHA U NPEBPAIICHUSA SHEPIrUUd B XUMHUUYCCKUX PCAKIUAX, 3aKOH IMOCTOAHCTBA COCTaBa, nepnozmqecm/lﬁ
3aKOH U IEPUOJUYCCKAsA CUCTEMA C TOYKH 3PpCHUA YUCHUA O CTPOCHHUHN aTOMOB;

OCHOBHBIC ITOJIOKECHHUA TCOPHUU XUMUUYCCKOTO CTPOCHUA OPraHNYCCKUX BCIIICCTB, BayKHEHIIIIE (i)YHKHI/IOHaJ'II)HBIC rpynnsl OpraHu4eCKux COGI[I/IHCHI/Iﬁ n
O6y0J'IOBJ'ICHHI)Ie nMH CBOfICTBa;

COCTaB U CTPOCHUEC OPraHNUYCCKUX COC,Z[I/IHGHPlﬁ;

XapaKTCPpUCTUKY OCHOBHBLIX THUIIOB H3YUCHHBIX XHUMHNYCCKHUX pCaKHHﬁ, BO3MOJXHOCTH MW HaIIpaBJICHHUA HX IIPOTCKaHU:, 0COOEHHOCTH peaKuHﬁ C
Y4aCTHUEM OPraHNYCCKUX BCIICCTB; - KAYCCTBCHHBIC PCAKIITUN Ha MCTA

oOyyaronuecst J0JKHbI YMETh!

paloTatk C TBEPABIMHU, KUIAKUMH, Ta3000pa3HbIMU OPIraHUYECKUMU U HEOPTaHUYECKUMH BELECTBAMU;
peuiaTh SKCIIEPUMEHTAIbHBIC 3aa4l Ha OIIPEIEICHUE OPTaHUYECKUX BEIIECTB;

pewmaTs 3ananust EI'D o opranndeckoil, HeOpraHMUecKou u o0Iel XUMHH;

OCYIICCTBJIATh TCHCTUYUCCKUC ITPCBPAIICHUA OPTraHUYICCKUX U HCOPTAHUYCCKUX BCIHICCTB,



YMETb peliaTh 3a/aHus 0 001el XUMUHU PAa3JInYHbIX YPOBHEN CII0KHOCTH;

BBINIOJIHATB PACUETHI C UCIOJIB30BAHNEM I'a30BbIX 3aKOHOB, yIipaBiieHus MenneneeBa-Knaneipona, 3akoHa ABOrajpo H CiaeACTBUI U3 HErO;
OKHCITUTEIHHO-BOCCTAHOBUTENBHBIE (BCE THUIIBI). [ Maponn3 (HeopraHuyeckast 1 OpraHndeckast XuMusi). DJIeKTPOIIn3;

MIPaKTUYECKU OIPENeNSITh HaJ4UKe yIriiepo/ia, BOJIOPOa, XJI0opa, CEphl, a30Ta, MO0 XapaKTEPHbIM PEaKUsiM;

MNpHUEMBI MPOBCACHUA OPTaHUYCCKOI0 CHHTE3a, BBIACICHHA IIOJTYYCHHOTO IPOAYKTA, MPAKTUYCCKU ITO3HAKOMUTHCA CO B3aMMHBLIM IIPEBPAIICHUEM
COGI[I/IHGHI/Iﬁ Pa3JIMYHBIX KJIACCOB;

IMPOBOANUTE TEMATUYCCKUC MTPE3CHTAINN, COCTABJIATE ITPOCKTHI.
[Iporpamma 1mo3BoJiser:

OPHEHTHPOBATHCS B COJEP)KAHMHM TEOPETHUYECCKUX TMOHSATUNA B 00JIACTH XMMHUHU (B Tpenerax MporpaMMbl) U HCIOJIb30BAaTh WX TPU BBIOJHEHUH
HCCIICA0BATEIBCKIX 3aJaHMIi;

YMCHHUE OCO3HAaBAaThb MOTHBBI 06p330BaTeHBHOﬁ ACATCIIBHOCTH, OIPEACIATE €€ LCIIW U 3aaa4u, IIPOBOJUTH CaMOCTOSITEJIbHBIM ITOMCK XUMHYECKOM
I/IH(bOpMaI_[I/II/I C UCIIOJIB30BAHUEM PA3JIMYHBIX UCTOUYHHUKOB;

BCTYNAaTh B KOMMYHHKAIIMIO (B3aUMOJICHCTBOBATh MPU PEUICHUH 3a/1a4M, OTCTAUBATh CBOIO MO3MIIMIO, IPUHUMATh UM apIyMEHTHUPOBAHO OTKJIOHSTH
TOYKH 3PEHUS JPYTUX);

BBICTYNIaTh C PE3yJbTaTaMH CBOUX MCCIEA0BATEIbCKUX PAaOOT IMepesa pa3iiMyHOM ayIuTOpuel; BIaJeTh pa3HOOOpa3HBIMH CPEJICTBAMU TBOPYECKOU
(TIOMCKOBOM, SKCIIEPUMEHTAILHOM, UCCIIEIOBATENBCKO) pabOTHI.

MeTtoabl " (l)OprI paﬁoTbIZ BeAyHieC MCCTO 3aHUMAKOT METO/bL HpO6J’I6MHOl"O, IMPAKTUYICCKOI'0 M HCCICAOBATCIIbCKOI'O XapaKTepa,
CTUMYJIMPYIOIIUC I1O3HABATCIBbHYIO AKTHBHOCTbH o6yqa}oumxc51. C y‘léTOM WHHOBALIMOHHBIX TEXHOJIOTHH NpeaAyCMOTPCHBI CICAYIOIIUC
(I)OpMLI 3aHATHH: JICKIINH, 6606,[[]:1, CCMHUHAPbI, TUCKYCCHHU, MPAKTUICCKUC pa6OTBI, HAYYHO-HUCCIICAOBATCIILCKUC pa6OTBI, BUPTYAJIbHBIC
9KCKYpPCHUH, SKCKYPCHU Ha XHUMHWYCCKHUC MPCANPUATHA, XUMHUUYCCKUC TYPHHUPbI, PCHICHUC 3aJiad, IIPOBCPOYHBLIC pa6OTBI, TCCTHI, 3alIuTa
IIPOCKTOB, YU4AaCTUC B IIPCAMCTHBIX OJIUMIIMAAAX. Yyactue B OJIMMIIMAJHOM JIBMIKCHHUH urpact 60J'IBIJ_IYIO pPOJib B Q)OpMHpOBaHI/II/I JIMYHOCTH
pe6eHKa, BOCIIMThIBasd OTBCTCTBCHHOCTH 3a HaA4aTo€ ACJIO, HeJ'IGYCTpeMJ'IéHHOCTB, prI[OJ'II-O6I/Ie. HpeI[MeTHBIC OJIMMITIMAaAbl HC TOJIBKO
NOAACPIKUBAKOT WM Pa3BUBAKOT MHTCPEC K MPCAMCTY, HO U CTUMYIUPYIOT aKTHBHOCTb, CAMOCTOATCIbHOCTb Y4dYalllUXCs IIPH ITOAT'OTOBKE
BOIIPOCOB II0O TEMaM, B pa60Te C JOIIOJIHUTEIBHOM HHTCp&TypOf/'I; OHH IIOMOTArOT IIKOJbHHKaM (bOpMI/IpOBaTB CBOI TBOp‘{CCKI/Iﬁ MHp.



[Iupoko HCHONB3YIOTCS WHPOPMANMOHHO-KOMMYHUKAITMOHHBIE TEXHOJIOTHH (IOKa3 TOTOBBIX KOMIIBIOTEPHBIX Mpe3eHTanuii B Power
Point, cocTaBienre oOyJaromuMuCs KOMIBIOTEPHBIX MTpe3eHTauil B mporpamme Power Point, pabota B cetn MHTEpHET.

COJAEPKAHUME ITPOI'PAMMBbI
10 KJIACC

Pa3nen 1. CtpoeHue opranunveckux coequHenmii. [lonsitue 06 oprannueckux BemecTBax. Pojab pycCKkux y4eHbIX B pa3BUTUU OpPraHUYeCcKOn
xumun. [IpoCcTpaHCTBEHHOE CTPOEHNE OPTAHUYECKUX cOeTMHEHNH. OCHOBHBIE MOJIOKEHNS TEOPUU CTPOCHUS OPraHUYECKUX coequHeHu A.M.
Bbytneposa. 'omonoru u u3omepsl.

Paznen 2. Oprannyeckue BemecTBa. YrjeBoaopoabl. Knaccudukamnus yrieBomgopooB. Homenknatypa yrieBo1opoa0oB. 3aKOHOMEPHOCTH B
M3MEHEHUHU (PU3HUECKUX U XMMHUECKHUX CBOMCTB yriaeBo1opoAoB. [IpenenbHble, HeMpeaeabHble U apOMaTUYECKUE YIIIeBOI0OPOIBI.

Pa3znen 3. IlpupoaHble MCTOYHMKH YIjaeBoA0PoaAoB. HedTh - MCTOYHUK yrieBOJIOpPOJOB, 3HAKOMCTBO C €€ CBOMCTBAMH M CHOCOOamMu
nepepaboTku. Kpekunr HepTenpoaykToB. DKOJIOTUYECKUE TOCIEACTBHS 3arpsi3HEHUs SKOCHCTeM HedTenpoaykTaMu, (heHocoaepKaluMu U
JPYTMMHU OpPraHN4eCKUMH BEIECTBAMMU.

Pa3nen 4. Cnupthl 1 ¢peHoabl. Dpupbl. JKupbl. Morwiue cpeacrsa. [lonydenue, pusndeckne 1 XMMUYECKHE CBOMCTBA CIUPTOB. [ JTHKOJIH.
I'munepun. OcoOCHHOCTH M MX XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH CHHMpTOB. JIeHCTBHME CIUPTOB Ha KUBbIE opraHu3Mbl. [losydenwe,
(du3uYecKue M XUMHUYECKHE CBOMCTBA, mpuMeHeHne ¢eHosoB. [Ipaktuueckas 4dactb. Cyxas IEperoHkKa IPEBECHHBI, W3yYCHHE CBOMCTB
TJIMIEPUHA.

Pa3znen 5. KapGonoBbie kmuciaorbl. CtpoeHue kapOokcuibHO# rpymmbl. [lomydenue, ¢u3ndyeckue W XUMUYECKHE CBONCTBA KapOOHOBBIX
KucnoT (0Opa3oBaHHe COJIeH, CIOKHBIX 3(QUPOB, HUTPHIOB, aMUI0B). [Ipou3BoiHbIE KAPOOHOBBIX KUCIOT. [IpoMBIIIIEHHBIE METO/IbI CHHTE3a
KapOOHOBO KUCIOTHI.

Pasznen 6. A30T0c0nepmaume OpraHuveCcKue BeHIeCTBA. HOHY‘IGHI/IG, (I)I/ISI/ILIGCKI/IG CBOﬁCTBa, HOMCHKIJIaTypa, XUMHUYCCKUC CBOMCTBA
aMHHOB. benku. OU3NKO-XMMUYECKHUE CBOMCTBA OEIKOB. KJ'IaCCI/I(I)I/IKaI_II/ISI OCIIKOB. XapaKTepI/ICTI/IKa OTACIBHBIX HpeHCTaBHTCHeﬁ MMpOCTBhIX U
CJIOKHBIX OCIKOB. Pa3H006pa3He Q)YHKHI/II/I OCIIKOB M UX HapOHHOXO3HﬁCTBeHHOC 3HA4YCHUC.



[Ipaktuyeckas 4acte. Peakums ocaxaeHus OenkoB. LlBerHeie peakumu Ha Oenku. KonmdectBeHHOe ompeneneHue OenkoB ( OmyperoBas
peakuus). ['uaponus GenKoB.

HYKJIGI/IHOBI)IC kuciaoTel. CocTaB HYKJICUHOBBIX KHUCJIOT.

DKOJIOTMYECKHE aCIIEKThl XUMUU HYKIEMHOBBIX KUCIOT. CTPYKTYpPHO-(PYHKIIMOHAIbHAS XapaKTEPUCTHUKA HYKIEMHOBBIX KUCIIOT.

Paznen 7. Yraeoawl. Kiaccudukanuss u HOMEHKIATypa yrieBOJoB. [JOKO03a, CBOWCTBA Kak albJACTUIOCIUPHUTA: B3aWMOJECHCTBUE C
TUAPOKCHIaMH METAJIOB, OKUCIIEHUE BOCCTaHOBJICHHE, OposkeHue. Caxaposa. OOpa3oBaHue caxapatoB, ruapoin3. Kpaxman u nesmiono3a Kkak
KaK IPUPOJHBIE BBICOKOMOJIEKYJISIPHBIE BEIECTBA. XHMMHMUYECKHE CBOMCTBA Kpaxmana. IIpakrnueckas dacte. M3BiedeHuwe Kpaxmana u3
KapToders, onbIThl ¢ HUM. [ MIpoan3 Kpaxmana.

[IpoexTt «YrieBo bl I1a3aMu XUMHUKa U OUOJI0Tra»

Pa3nen 8. JxkcnepuMeHTAIbHBIE OCHOBBI XMMMHU. HayuHble METO/IbI HCCIIEIOBAHUS XUMUYECKUX BEIIECTB U NpeBpaieHuil. Mnentudukanus
OpraHu4eCKux COC}II/IHCHPlﬁ. Pemenne OKCIICPUMCHTAJIBHBIX 3aJja4 Ha OIPCACICHUC OPraHUMYCCKUX BCIICCTB. BKCKprI/II/I B XHUMHUYCCKHUC
nmabopaTtopur Topojaa. YdacTHe B HAYYHO-HCCIIEOBATEILCKUX KOHKYpPCaX, B HAYYHO-TIPAKTUYCCKUX KOH(PEPEHITUAX, KOHKYPCAX Pa3IMIHBIX
YPOBHEH.

Pasnea 9. Pacyernl 1m0 XMUMHYECKMM YPABHEHHUSIM U 3aKOHOMEPHOCTSIM NPOTEeKaHHUs XUMHUYeCKHX peakuuil. 3aganus EI'D mo
OpraHuyeckod u oOmeld xumuu. Peakium MOHHOTO OOMEHa B OPraHMYECKOM W HEOpPraHWYeckor xumuu. HaxokneHue MOJeKyIspHOM
¢dbopmynel BemecTBa. MaccoBas 07151 paCTBOPEHHOTO BellecTBa. MoJisipHasi KOHIEHTPALUsl pacTBOPEHHOTO BEIIECTBA.

Pasnen 11. I'eHeTnuyeckasi CBSI3b MeKAY OCHOBHBIMHM KJACCAMH OPraHUYeCKUX COeAUHeHUi. ['eHeThueckue pslibl YrieBoJA0pOJIOB.
['eHeTnveckue psiabpl KUCIOPOJACOACPIKAIIUX OPraHUYECKUX BEIIECTB. | eHEeTHYeCKHe pPsAIbl a30TCOJACPIKAIIMX OPraHUYSCKUX COCTUHCHUM.
OObeTMHEHNE TEHETUYECKHUX PSIOB.

Peurenne ynpaxxHeHUil Ha OCYIIECTBIEHUE NTPEeBpalieHui. PellleHre reHeTHYecKkux HernoveKk pa3anyHbiX TUIIOB. Pemenne 3aganuii yposusa C3
JIEMOHCTPAIIMOHHBIX BapuaHToB EI'D mo xumumn.

Paznen 12. OxHCINTEIbHO-BOCCTAHOBHUTEJIbHbBIE pe€akuum B opraaneCKoﬁ XuMHUH. BakHeHIue OKHCIUTENIH W BOCCTAaHOBHUTEIIM.
OcobenHoctu pacCTaHOBKa K03(1)(1)I/IHI/I€HTOB MCTOJAOM OJICKTPOHHOI'O OajzaHca B YpaBHCHUAX C OPraHUYCCKUMHU U HCOPraHUYCCKUMU
BelecTBaMU. MeTon 9JICKTPOHHO-UOHHOTO Oamanca (MCTO,[[ HOJIpr&KLIHfI). Bnusaue Cpeabl Ha MPOAYKTBI OKUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX
peaKHHﬁ. PacueTsl 1o YPaBHCHUAM OKHCIIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKHHfI.

Pa3nen 13. Hayuno-ucciiegoBaresibckasi padora. [logbop TeM u muTepaTypsl ISl IPOSKTHBIX padoT.



[Ipaktuyeckass vacth. [IpoBeneHue wucciaenoBaHWi pabOTHI, MPOU3BEICHUE PACUYETOB M BBIYMCICHUI IO HCCIIEAOBATEILCKUM paboTaM.
VYyacTtue B 0JIMMIUAJAE 110 XUMUH .

KaJIeHI[apHO-TeMaTI/I‘IECKOC IJIAHUPOBAHUE

Tewma ypoxka Buns! nestensHOCTH ®dopma oprauzanuu

Tema 1. Ctpoenne | OObICHATH, IOYEMY OPIaHUYECKYIO XUMUIO BBIJACITUIN B Jlexuus JlabopaTopHsiii onbIT. M3rotoBnenue moaenei
OpraHn4eCcKux OTZE/BHBII Pa3/e]l XUMHUN. MOJIEKYJ YTIIE€BOIOPOJAOB U TAJION€HOMTPOU3BOIHBIX.
COETMHEHUII. [lepeuncnsiTh OCHOBHBIE IPEANOCHUIKH BO3HUKHOBEHHUS

(249) TEOPUU XUMHUYECKOTO CTPOEHUSI.

Pasnuuare Tpy OCHOBHBIX THIIA YTJIEPOJIHOTO CKEJIETa:
pa3BETBIEHHBIN, HEPA3BETBIEHHBIN U IMKINYECKUI.

Tema 2. OOBICHATH MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN Y B Ha JlaGopaTopHblii onbIT. M3roToBIE€HNE MOIENENH MOJIEKYIT
OpraHngecKue OCHOBE IPEJICTABIEHHUI O THOPUAN3ALMK OpOUTANIEH aToMa YIJIEBOIOPO/IOB U IalOr€HONPOU3BOIHBIX.
Jepoa.
BEILECTBA. yr .
VIeBOROpOTS! VI3roTaBIMBaTh MOAETH MOJIeKy Y B, pyKOBOACTBYACH Hemoncrpauuu. 1.I'openne strnena. 2.Bzanmopeiictere
3 TEOpHEN XMMUYECKOTO CTPOCHHUS OPraHUYECKUX BELIECTB. OTUJICHA C paCTBOPOM II€PMAHIaHaTa Kajus.
q
CRY OmmyaTh TOMOJIOTH OT u3oMepoB. HaspiBats YB mo 3. O6pasiBl NOTHMITHIICHA.

MEX1yHApOJHOM HOMEeHKIaType. COCTaBIISITh ypaBHEHUS
XUMHUUYECKUX PEAKINH, XapaKTEPU3YIOUIUX XUMUYECKUE
cBoiicTBa YB.

Tema 3. XapakTepru3oBaTh COCTAaB MPUPOIHOTO Ta3a U MOMYTHBIX
[IpupoHbIe HeTIHBIX Ta30B. XapaKTepru30BaTh CIOCOOI epepadoTKH
HedTH. OOBACHATH OTIIMYKE OCH3MHA MPSMO IEPETOHKHU OT

HCTOYHUKH JlabopaTropHblii onbIT. O3HaAKOMJICHHE C 00pa3amMu
KpEKHHT-0eH3MHA

YIJI€BOJIOPOIOB. N MPOIYKTOB HedTenepepaboTKu.
YMeTh COCTaBIATh CPAaBHUTENBHYIO TaOIHITYy, 3HATh CBOICTBA
He(TEenpOyKTOB.

2w

Tema 4.Criuptei u | M300pakats o01m1yto hopmyny ciuptoB. OOBSCHATH JemoncTpanun. 1. KoimyecTBeHHOE BBIACIIEHHE BOIOPOJA

(dbeHonbl. DPUpHI. 00pa3oBaHIe BOJOPOJIHOM CBSI3H U €€ BIMSHHC Ha 13 3TUJIOBOTO cnupTa. 2. B3aumopelicTBre 3TUI0BOTO




Kupsl. Moromue
CpeacTsa

(54)

(bu3nveckne CBOWCTBA CITUPTOB.

CocTaBisTh CTPYKTYpHBIE (POPMYIIBI CHUPTOB U UX U30MEPOB,

Ha3bIBaTh CIUPTHI 110 MEKIYHAPOJHOM HOMEHKIATYpE.
OOBACHATH 3aBUCUMOCTbH CBOMCTB CIIUPTOB OT HAJIMYUS
¢dbynkumonansHo# rpymmsl (-OH).

CocTaBisTh ypaBHEHUS PEAKIINI, XapaKTepU3YIOIINX
CBOMCTBA CIIMPTOB U UX IIPUMEHEHHE. XapaKTepHU30BaTh
(bu3mosIorNYecKoe eHCTBUE METaHOJIa M 3TaHOoIA.
OOBICHATH 3aBUCUMOCTH CBOUCTB (DEHOJIA OT CTPOCHUS €TO
MOJIEKYJIbI, B3AUMHOE BJIMSIHHE aTOMOB B MOJIEKYJIE Ha
npumepe ¢eHosa. CocTaBlATh ypaBHEHUS peaKIIUid,
XapaKTepU3YIOIINX XUMUYECKHE CBOMCTBA (PEeHO
OOBACHATH OMOJIOTHYECKYIO POJIb )KUPOB.

Colmronath mpaBuiIa 0€30MacHOTO 0OpaIeHus Co
CpelacTBaMH ObITOBON XUMHUU

criupTa ¢ 6pomoBoiopoiom3. CpaBHEHHE CBOMCTB CIUPTOB
B FOMOJIOTMYECKOM PsAy: PaCTBOPUMOCTH B BOJIE, TOPEHUE,
B3auMoO/ieiicTBUE ¢ HaTpueM. 4. BzaumopeiicTBre rimuepuHa
C HaTpueM.

Tema S.
KapGonossie
KHCIIOTBHI.

(34)

CocrtaBnsaTh (HopMysIBl HK30MEPOB U TOMOJIOTOB KapOOHOBBIX
KHCJIOT M Ha3bIBaTh UX 110 MEXYHAPOIHOW HOMEHKIIATYpE.
OOBSICHITH 3aBUCUMOCTh CBOHCTB KApOOHOBBIX KUCIIOT OT
Hamuuus pyHKiuoHansHOU rpymibl (-COOH). CoctaBisrh
YPaBHEHHUS PEAKIINH, XapaKTEPU3YIOIIUX CBOHCTBA
KapOOHOBBIX KUCIIOT. [loydaTh YKCYCHYIO KHCIIOTY U
JIOKa3bIBaTh, YTO 3TO BEHIECTBO OTHOCHUTCS K KJIacCy KHUCIIOT.
OTnu4aTh MypaBbUHYIO KHCJIOTY OT YKCYCHOU C TIOMOIIBIO
XUMUYECKUX PEaKITHA.

IIpakTuyeckas padora

Tema 6.
AzoTcoepkamme
OpraHUYEeCKUE
COEIUHEHMS

(CAY

OOBACHATH 3aBUCUIMOCTh CBOMCTB aMUHOKHUCIIOT OT CTPOCHHUS
uxX pyHKIHOHATBHBIX Ipymi. Ha3plBaTh aMUHOKHUCIOTHI TIO
MEeXAYHApOIHOW HOMEHKIIAType U COCTABISTh YPABHEHUS
peakxIuii, XxapaKTepU3yIOIINX X CBONUCTBA.

OOBACHATH OMOJOIMYECKYIO POJIb OETKOB M UX MPEBpAIIEHUI

B OpraHusme. HpOBOI[I/ITB HIBCTHBIC pCAKIIUHN HA OCIIKH.

JlaGopaTopHublie onbIThI. 1. PacTBOpeHMEe 1 OCaXKICHNE
OenkoB. 2. [lenatypanus 6enkoB. 3. L[BeTHbIe peakiuu
OEIKOB.

CemuHap «IKOJIOTHUECKUE aCTIEKThl XUMHH HYKIIEMHOBBIX
KHCIIOT)

Tema 7. Yriesoasl

OOBACHATH OMOJOTMYECKYIO POJIb TTIOKO3bL. [IpakTnuecku
JI0Ka3bIBaTh HATMYUE (DYHKIIMOHAIBHBIX IPYIII B MOJIEKYIIE

HpOCKTHaSI ACATCIBHOCTD HpOBKT «¥YriaeBoapl TIJja3zamMu




TJIFOKO3BI.
OOBACHATD, KaK CBOWCTBA caxapo3bl CBSA3aHbI C HATUUNUEM

XUMHUKA 1 OMOoJIora

(24) (hyHKIIMOHATBHBIX TPYII B €€ MOJIEKYJIe, U Ha3bIBaTh 00JIaCTH
MPUMEHEHHUS Caxapo3bl.
CocTaBiATh ypaBHEHUS PEAKLIUMA, XapaKTEPU3YIOIIUX
CBONCTBA Caxapo3bl.
8 | Tema 8. Pacno3naBath opraHuyeckue BEIecTBa, UCTOIb3Ys IIpakTHKYM 10 pelIeHUIO 3aa4 MPAKTUUECKOE 3aHATHE,
DKCIIEpUMEHTANIbH | KAUEeCTBEHHBIE peaKMu. YMETh SKCIIEPUMEHTAIILHO JI0Ka3aTh | BUPTYaJdbHAsl IKCKYPCHsI
bI€ OCHOBHI XUMHUU | HAJIMYKE TIIFOKO3bI, KpaxMalia. YMETh CAaMOCTOSITEILHO
BBITIOJTHATE AKCIIEPUMEHT 10 HHCTPYKTUBHOM KapTe,
(249) MOJIb30BATHCS JTA0OPATOPHBIM 000PYTOBAHUEM, BECTH
HaOJIIOJICHUS, IeJIaTh BEIBOIEI.
9 | Tema 9. PacueTnr 3akpeIuieHHe 3HAaHUN U PaCUCTHBIX HABBIKOB 00 YJIaIOIIHXCS. Pabora ¢ pabGoueii TeTpaabio.
110 XUMHYECKUM YMeThb onpeAesnaTh THIT 3a1a4d 1 3HATh aJlTOPUTM PEIICHUS. PaboTa mo nHaUBHIyaTbHBIM KapTOYKaM.
YpaBHEHUSM H
3aKOHOMEPHOCTSIM
MPOTEKAHUS
XUMHUYECKUX
peakuui
9
(54)
10 | Tema 10. Pemenue nenoyek npeBpamieHuii. Y METh UCIOJIb30BaTh PaGoTa no nHAUBUAYAILHBIM KAPTOYKAM.
I'eneTnyeckas MOJIy4Y€HHBIEC 3HAHMSI O CBOMCTBAX M CIIOCOOAaX MOTyYSHHS

CBSI3b MEXKIY
OCHOBHBIMH
KJlaccaMu
OPraHu4eCKUX
COCJIMHEHMH.
(29)

OPraHu4YCCKUX BCIICCTB IIPU PCHICHUU LCIIOYCK
npeBpameHHﬁ. VYMeETh COCTABIISAThL KOHCIICKT.




11

Tema 11.
OKHUCIIUTEIBHO-
BOCCTAHOBHUTEIIHHBI
€ PEeaKIuu B
OPraHu4eCcKOu
XUMHUU

(24)

KnaccugumnupoBats, BBIIEIATE, ONPEACIATH U IPUBOIUTD
npuMepsbl pa3audHbM BuaaM OBP.

Pabota no unnuBuyanbHbIM KapToukaMm. Pabora c
y4e€OHUKOM, TETPA/IbIO

12

Tema 12. Hayuno-
HccleIoBaTeNIbCcKa
s paboTa.

(249)

OBnasieBaTh HaBBIKAMU KOHTPOJISI M OLIEHKU CBOEH
JIEATEIIbHOCTH, YMEHUE MPEBUACTH BO3MOKHBIE TTOCIEACTBUS
CBOUX JE€HCTBUH

Pabota ¢ yueOHUKOM, TeTpajipto: paboTa ¢ yueOHUKOM U
JIOTIOJIHATEIIbHOM JINTEPaTypOil, YMEHHE aHATM3UPOBATb,
CpaBHHMBATh, YCTAaHABIMBATh IPUUNHHO-CJIEICTBEHHBIE
CBSI31, CUCTEMATHU3UPOBATh, 000011aTh, /1e1aTh BHIBOIHI,
OCYILIECTBIISATH CAMOKOHTPOJIb U CAMOOLICHKY.




COAEPKXAHMUE ITPOI'PAMMBI 11 KUIIACC

Pasznen 1. BakHelinmime XuMH4YeCKHEe NOHATHS M 3aKOHbI. 3aKOH COXpaHCHHUA MACChbl BCIICCTB, 3dKOH COXPAHCHUSA U
MpCBpalICHUA JHCPIrUU B XHUMHUYCCKUX PCAKIUAX, 3dKOH IIOCTOAHCTBA COCTaBA. HepI/IO,ZII/I‘IeCKI/Iﬁ 3dKOH M IICPpHUOAUYCCKAA
CUCTCEMA C TOYKHU 3pCHUA YUCHUA O CTPOCHUU aATOMOB.

Pa3nen 2. Mertajuibl. MeTaisl -cTOMKUEe, aKTUBHBIE, TBEpP/IbIe U MATKUE, AparoleHHbie. CriocoOsl moayyeHus: MeramioB. O030p
METaJUIMYECKUX A1eMEHTOB A u b- rpyni. CrutaBbl IBETHBIX MeTauIoB. OKCHIBI U TUAPOKCUABI MeTaioB. Koppo3us.

IIpakTuuyeckas padora: KauecTBeHHbIE peaKlIMM HA METAJLIbI.
[IpoekT «Kene303HaKOMBbI BCEM METAILD).

Paznen 3. Hemeramuabl. Xapaktepuctuka HeMeTauioB. CBoiicTBa HeMeTa/uioB. OKCHIBI W BOJOPOAHBIE COCTUHEHUS
HeMeTauioB. Amnotponusi. Crenuduyeckre CBONCTBAa KOHIICHTPUPOBAHHON a30THOW M CepHOM KHCIOT. [loHsATHE «MUHEpay,
«MHUHEpaIbHbIC yI0OpeHus». A30THBIC U PochopHBIC ya0OpEHHUS.

IIpakTrueckas yacTthb: PacueT coctaBa yao0peHuUM.



Pa3znen 4. KayecTBeHHbIH aHAJM3 OPraHMYecKuX coeguHeHMi. OCOOEHHOCTH Kauye€CTBEHHOTO aHalM3a OPraHWYeCcKUX M
HEOpraHWYecKux coeauHeHui. OO0mas cxeMa rnpoiecca UICHTU(DUKAMU BEUIECTB. AHATUTUYECKHUE 3a7a4l MPU UCCIIEI0BaHUU
BenlecTB. [IpeaBapuTenbHbIE UCCIENOBAHMS: YCTAHOBJICHUE arperaTHOro COCTOSIHUS, I[BETa, 3amaxa, Ipoda Ha TOpIOYECTb,
u3MepeHne (U3MUECKUX KOHCTAHT, MOJIEKYJISIpHOU Macchl. OmpeneneHue pacTBOPUMOCTU B BOJE, pa30aBiIEHHBIX pPacTBOpPax
XJIOPOBOJOPO/A, TMAPOKCHA HATpuUs, B OPraHUYECKUX pacTBopuTensix. OOHapykKeHHe yriepoaa, BOAOpPOJa, B COCAUHEHUSX.
OOnHapyxeHue cepbl, rajoreHoB, a3zoTa B coeAuHeHUsX. OOHapykeHHe (YHKIHUOHAIBHBIX TPYII: CIUPTOB, albJIETUIOB,
(eHOoJIOB, KHCIOT, aMUHOB, KUCIOT OCHOBaHUU. M3yueHne B3aUMOJIEHCTBUS OPraHUYECKUX COCAMHEHHUI pa3IMYHbIX KJIacCOB C
coequHeHus MU cepedpa. IlpakTnueckas padora: PacriozHaBaHue HEM3BECTHOTO OPraHUYECKOI0 U HEOPTaHUYECKOTO BELLIECTB.

Pa3znen 5. Xumus Ku3Hu. PacturenpHble NMUrMEHTbl XUMHS U NUTaHUE. BUTaMUHBI B MPOAYKTax nutaHud. lIpuponnHbie
cTuMynsaTopbl. Beinenenne u3 yas kopenna. KauectBennas peaknus Ha kodeun. ['moko3a, caxapo3a. OOHapyKeHHE TIIFOKO3bI B
nuiie. Heopranmueckue coenuHEHUs Ha KyXHe.

[IpakTrueckas paboTa: oOyriMBaHWE OPraHMYECKUX BellecTB. Jloka3aTenbCTBO HAIWYHUs YIVIEpoja, BOAOpoda M a3oTa B
npoayktax nutanus. OnpeneneHue KUCIOTHOCTH MPOAYKTOB MNHTaHUs. PacTBopuMOCTh >XupoB. ['maponu3 kpaxmarna.
Henartyparus 6emnka. M3ydueHne Mojioka Kak dMYJIbCHH.

Paznen 6. Xumusa B ObITy. Moromme cpeicTBa M YHCTAIIME CPENCTBA. 3HAKOMCTBO C pa3HOOOpa3ueM, CBOWCTBAMH,
kIaccuukaneil Mormux W YuCTImuX cpeactB. Meuta. CocrtaB, cTpoeHue, mnonydeHue. CpaBHEHHE CBOMCTB MbLIa CO
CBOMCTBaMHU CTHPAJIBHBIX MOPOIIKOB. JlyIInMCThIE BelecTBa B mapromMepun, KOCMETUKH, MOIOIITUX CpencTBax. DPUpHbIC Macia.
CocraB. [lymucTteie BemiecTBa B map(roMepuu, KOCMETHUKH, Mowomux cpeactBax. Cnoxubelie 3¢upsl. CoctaB, CTpOEHHE,
MOJIy4YECHUE.

Paznen 7. DkcnepuMeHTa/IbHbIe 3aJadd. PellleHHe 5SKCIEpUMEHTAIBHBIX 3aJad Ha OIpeleJCeHUEe OpPraHu4YecKuxX u
HEOPraHUYECKUX BEUIECTB. DKCIIEpUMEHTaNbHAsl 4acTh NPOEKTOB: «Poib ona B Hamiem opranusme», «UTo * HaM KymaTh U
MUTH?» - ONpEAENICHUE COJAEpKaHWs HoJa B MPOAYKTAX NUTAHUS, aHAIU3 KAadeCcTBA MPOJAYKTOB MHUTaHUA. ODKCKYpCHUU B
XUMHYECKHE Tab0opaTopuu Topoia. YdacTre B HAyYHO-MCCIIECIOBATEIBCKAX, HAYYHO-TIPAKTUICCKUX KOH(PEPEHIUAX, KOHKYypCcax
Pa3IMYHBIX YPOBHEM.



Paspnen 8. Pacuersl M0 XUMHYECKUM YPABHEHHMSAM M 3AKOHOMEPHOCTHAM NMPOTEKAHMS XMMHU4YECKUX peakuuii. 3aganua EI'D
[0 OPraHUYECKOM, HeopraHuyeckoil u obmel xumuu. Peaknum MOHHOrO OOMEHa B OPraHMYECKOM M HEOPraHMYECKON XUMUMU.
OKHCIUTENBHO-BOCCTAHOBUTENBHBIE (BCE THUIIBI). ['aponau3. DnekTponau3. MaccoBas 10Jisi paCTBOPEHHOr0 BenlecTBa. MossipHast
KOHILIEHTpALUA U MOJISIpHAsl KOHLEHTPALMs pACTBOPEHHOI'O BEILIECTBA. Y CIIOKHEHHBIE 3a/1a4l BCEX TUIIOB.

Pasnen 9. I'eHermueckass CBfA3b MeXKAYy OCHOBHBIMH KJIACCAMH COeIMHEHUM. ['€HeTHMYecKue psabl YIrJIEBOJAOPOAOB.
I'eneTnyeckne psbl HEOPraHUYECKUX, OPraHMYECKMX BEUIECTB. ['€HETHMYECKass CBA3b MEXIAYy METAUIaMH M HEMETAIJIaMU.
['eneTnueckue psiabl a30TCOAEPKALIMX OPraHUYECKUX coequHeHud. OObeIMHEHNE TeHETUYECKUX PsAoB. Pelenue ynpaxxHeHuit
Ha OCYIIECTBJIEHUE NpeBpalleHui. PelleHne TreHeTHYecKnX UENOoYeK pa3audyHbIX TUIOB. Pemenue 3amanuit ypoBHs C3
JEMOHCTpPAlMOHHbIX BapuaHToB EI'D nmo xumun.

Pa3znen 10. Hayuno-ucciaenoBareabckass padora. [logOop Tem u auTeparypsl Juisi IPOEKTHBIX pabot. [IpakTuyeckasi 4acTs.

[IpoBenenue uccienoBaHuii pabOThI, TPOU3BEACHUE PACUETOB M BBIYUCICHHH MO HCCIENOBAaTEIbCKUM paboTaM. YuacTue B
onummuaje no xumuu [TAO «Jloporodyx». [logroroska ooyuarommuxcs K «J{HI0 HayKu.

TEMATHYECKOE IINTAHUPOBAHUE

No Ha3zBanue TeMbl KoaundecTBoO
L1 4acoB
1 Baxueiiine XuMu4ecKnue MOHATHAA U 3aKOHBI 1

2 Merasuibl 4




Hemeramiel

4 KauecTBeHHBII aHAIN3 OPraHUYECKUX COEAUHEHUI

5 XuMUs )KU3HU

6 XuMmus B ObITY

7 DKCrepuMEeHTaNbHbIE 3a]]a4H

8 Pacuetsi 1o XUMHYECKUM ypaBHEHUSIM u
3aKOHOMEPHOCTSIM POTEKAHUS XUMHUUECKUX PeaKnii

9 ['enetnueckass CBSI3b MEXIY OCHOBHBIMU  KJlaccaMu
COeIMHEHNH

10 Hayuno-uccnenoBarennckas pabora




IIpuMepHBIE TEMBI IPOEKTOB:

1. cTopus nmonaydeHus: 1 IpUMEHEHHUE yKCyca

2. Oprannyeckue BeIIeCcTBa — KOHCEPBAHTHI JIJISl MUILEBBIX TIPOTYKTOB

3. TexHonmorus MOJIOYHOKHUCIION 3aKBACKH OBOILIEH

4. VccnenoBaHue cocTaBa pa3JIMUHbIX COPTOB CIMBOYHOTO Maciia

5. BroroBieHne MacisiHbIX KPacok

6. BoiOupaem cpesIcTBO JIJIst MBIThsI >KUPHOM MOCY/IbI

7. I3roToBIlIeHUE MbLIA PYYHOUN pabOTHI

8. AHaNM3 pa3IUYHbIX COPTOB XO3SIMCTBEHHOI'O Mbljia

9. UccnenoBanue MoOrOIIEH CIIOCOOHOCTH MbLIa B OTHOLIEHUH PA3JIMYHBIX 3arps3HUTEIEH
10. UccnenoBanue kauecTBa Meaa

11. Kak coxpaHuTh CBEXECTh MOJIOKA?

12. Onpenenenue nopora 4YyBCTBUTEILHOCTH PEAKIIMHU Kpaxmasa ¢ HoAoM

13. M3y4enne 3aBUCUMOCTH TIOSIBJICHUS (M MICUE3HOBEHUS) CIIAJIKOTO MPUBKYCa KapTO(hemsi OT TEeMIIepaTyphI
14. UccnenoBanue copep aHusi aCKOPOMHOBON KHCIIOTHI B PA3TUYHBIX COKAX

15. UcTopus xnedonedeHus

16. UcTopus yepHui

17. UccnenoBanue copepkanus KopernHa B pa3IMIHbIX MapKax das U Kode

18. M3roTtoBneHne TeMNEPHBIX KPACOK

19. BausiHME 3TUI0BOrO CIIUPTA HA Pa3BUTHUE PACTEHUN



20. ITonyueHune U IPUMEHEHUE KEITATUHA

21. PazneneHne pacTUTENbHBIX TUTMEHTOB 3€JICHOTO JINCTA

22. V3roToBiieHrE aKBapelbHbIX KPACOK U3 PACTUTEIbHBIX MIUTMEHTOB
23. UccnenoBaHue XUMUYECKON CTOMKOCTHU IJIACTMACC — YITAaKOBOYHBIX MAaTEPUANIOB JIsl MUILEBBIX POAYKTOB
24. CoMHEHHUS U TPUYM( BEIMKOTO OTKPBITHUS

25. Amdopsl, ampudun u... aMPoTepHOCTD

26. Bognas o0oo4Ka riaHeThl

27. UmeeT 111 Bojia maMsITh?

28. BnaxHOCTh BO3/1yXa U 3J0pPOBbE YeJIOBEKa

29. Dxonoruyeckue npoOdIeMbl XUMUYECKOTO MPOU3BOACTBA

30. Xumuyeckue BeuIecTBa B MOBCEIHEBHOM )KM3HU YEJIOBEKa

YYEEHO-METOIHYECKOE H MATEPHAJIBHO-TEXHHYECKOE OBECIHEYEHHE OBPA3OBATEJIBHOTO
ITPOIIECCA

Kabounet Ne 25

HAUMEHOBAHUE roJg KOJI-BO | MHBEHTAPHBIN
ITPUOBPETEHUA HOMEP




ANNapaTHO — NPOrPAMMHBIN
KOMILIEKC!
-MOY
-IIepcoHanbHBIA KOMIIBIOTED
(MOHOOJIOK)
-HTepakTuBHas 10CKa
-MyJIbTUMEIUIHBIN IIPOEKTOD C
KpeIIeHuEM u kabeneMm
-MuTepakTuBHas cucrema

2012

CBeTOIMHAMUYECKUI CTEH
«YpaBHEHUS pEAKLUN» C
MapKEpPHBIMH ITOJISIMU

2012

DNEeKTPOHHO-CIIPaBOYHAs
uH(dOopMaIMOHHAas TabIHIa
.M. MenneneeBa AP1290

2012

MynbTUMEIUHHOE MMOCOOue ¢
KOMIUIEKTOM IUTakaTtoB «benkn
HYKJICUHOBBIC KHCIIOTBI»

2012

M/m mocobue ¢ k/m «CTpoeHue
BEIIECTBAY»

2012

M/M mocobue ¢ K/11 « XUMHAYECKUE
pCaKIIUM»

2012

M/M mocobue ¢ k/m
«Oprannyeckas XuMHsI»

2012

M/m mocobue ¢ k/m
«Heoprannueckas Xxumus»

2012

M/M mocobue ¢ k/m «Xumug 8-9

2012




KIL.»

10

M/m mocobue ¢ /i «Xumusa 10-11
KJL»

2012

11

M/m mocobue ¢ /i «Hauama
XUMHUN

2012

12

M/m mocobue ¢ /11 « XUMHUS.
Meramie»

2012

13

M/m mnocobue ¢ x/m « Xumus.
PacTtBOpBI. DNIEKTPOIUTUYECKUI
TVCCOLIMALIMSIY

2012

14

M/mM mocobue ¢ /11 « XUMHUS.
Hemertamne»

2012

15

M/M 1ocobue ¢ K/t «XUMUs.
XHUMHUYECKOE TTPOU3BO/ICTBO.
Mertamnyprus»

2012

16

Ha6op mikonpHBINH Ta00paTOpHBIi
AP 1276 (xumuueckas nocyza)

2012

13

KABHUHET Ne 25

Ne

HAMMEHOBAHHUE

KOJI-BO

roj
MMPUOBPET.

NHBEHTAP.
HOMEP

Harmsoaas xumusg. Xumusa 8-9
KJIACCHI.

2012

Harnagnas xumust. Xumug 10-11

2012




KJIaCCBhI.

3 | Harnmagnag xumusa. Havana xumun. 2012
OCHOBBI XUMHYECKAX 3HAHUH.

4 | Harnsannas xumus. CtpoeHue 2012
BeIleCTBa. XUMUUYECKUE PEaKIINH.

5 | Harnanuasa xumus. Opranuueckas 2012
XUMHS. Beok u HyKJIIEeMHOBBIE
KHUCJIOTBHL.

6 | Harmsagunas xumust. MeTtamibl 2012

7 | Harnmaguasg xumus. Hemertamsl 2012

8 | Harnsgnas xumus. PacTBOpHI. 2012
DNEeKTPOIUTHYECKAS JUCCOITUAIIUS

9 | Harmaoaas xuMmusa. XUMHUYECKOE 2012
MPOU3BOJICTBO. MeTamnyprusi.

10 | Harsimaast xumMust. XuMusA — 2012
WHCTPYKTUBHBIC TaOJIUIIBI

Memoouueckue nocoous 01 yuumensn:

Yueono-memoouueckuit komnnexm




I"abpuensa O.C. [Iporpamma kypca xumuu s 8-11 kitaccoB 0011e00pa3oBaTenbHbIX yupexaenuid.— M.: [lpoga, 2014.
1. O.C.I'abpuensin. 1.I'.Octpoymos. C. FO.Ilonomape Xumus. 10 kiacc. YrayoneHnusiii yposeHb M. [Ipoda. 2015
2. O.C.I'abpuensu. U.I'.Octpoymos. C. FO.[TonomapeB Xumus. 11 knace. YrinyOnenusiit ypoBenb M. Ipoda. 2015
3. O.C.I'abpuensan. N.I'.Octpoymos. C. FO.ITlonomapes Xumus. 10 knacc. bazoBelil ypoBens ypoBenb M. Jlpoda. 2014
4. O.C.I'abpuenss. U.I'.Octpoymos. C. FO.ITonomapes Xumus. 11 xiacc. bazoBelit ypoBens ypoBenb M. JIpoda. 2014
5. Kontponsubie u mpoBepounbie padotel. Xumus. K yu-ky O.C. I'aGpuensina. 10k, — M.; JIpoda. 2006
6. M.IO.I'opkoBenko. [Toypounsie pazpabotku no xumuu. K yueonukam O.C.I'abpuensna, A.C.I'yzes, I'.E.Pyn3utuca. M. Bako
2005
7. Metonuueckoe nocobue 10 k. O.C.I'abpuensn, N.I'.OctpoymoB. Tem. [Tnanup. [Toyp. Pasp.
8. 3aganus. Onopueie cxembl. Kont. Pa6. M. JIpoda. 2000
9. Xumus. PazpepHyroe Tematuueckoe mianupoBanue mo nporpamme O.C.I'abpuensna. 8-11 kmaccel. Mopo3oB B.E. Mockgsa
«ITnanera» 2010
10. aTEepHET-peECypCHhl.
11. KortponsHo-u3MepurtenbHbie MaTepuaibl k yueOuuky O.C. I'abpuensna. 10 kiacc; M. Bako. 2011
12. Mactep-kiacc yuurtens xumun. 8-11 kimaccel. MeToauueckoe mocodue ¢ 3JIeKTpOHHBIM npuiiokenrneM. M. Mza. «'moOycy;
2010
13. U. B. Mapkuna. CoBpeMeHHbIN ypok Xxumuu. Apocnasib. Akagemus pazsutus. 2008.
14. O.C. Makcumenko. [Toansiiil mkonbHbIN Kype EI'D. M. Onma.2008
15. Utorossrit koHTpoIib. Xumusi. EI'D. YueOHno-cnpaBounbie matepuansl. M. [IpocBemenne.2011
16. Hukutiok T.B. Xumus. ng nosropenus u noAaroroBku. Caparos. M3natensctBo « Jlumein» 2006
17. O.C. I'abpuensn. N.I". OctpoymoB. Metoanueckoe mocooue. M. Ipoda. 2001
18. A. A. Ipo3znos.; E.A. Epemuna. EI'D. OddextuBnas metoquka. M. UznarensctBo «OKx3amen», 2005
19. FO.K. I'y6anoBa. COOpHHK 3a/1a4 TI0 OpraHUYECKON XuMuu ¢ permenusmu. CapaTos.
20. O.C. I'abpuepsn, I'.I". JIsicoBa, A.I'. Benenckas. Hacronbraast kaura yuutens xumun. M. JIpoda. 2004
21. H.IL. Tpoery6osa. [Toypounsie pazpadotku o xumun Kk YMK O. C. I'abpuensna, I'.I". JIsicooit (M.: JIpoda) I'.E.Pym3utuca,
O.I'. Penpamana (M. [IpocsernieHue)
22. KoHTponbsHbIe 1 poBepouHbie padoThl k yueOHuky O.C.I"'abpuensna, I'.I".JIsicoBoit «Xumus. 11» M. JIpoda, 2006
23. H.H.I'apa; Xumus: ypoku B 8 kiacce: mocooue s yuutens;, H.H.I"apa.



M.IIpocsenienune; 2008r

24. H.IL. Tpoery0oBa; 8 kiiacc: moypouHsie pa3padbotku no xumun; M. Bako, 2012

25. Xumus. 8 kiacce: noypounsle tianbl k yueOnukam JI.C.I'yzes, B.B..Copokuna, P.I1.CypoBueBoii.-Bonrorpaz, 2003.ABTop-
cocraButeab JAuonenxo C.1O.

26. Tectol. Xumus. 9 kinacc. M. OI'Y.

27.E.I11. Kum. Xumus. Jluarnoctuka rotoBaoctu. [’ MA. CapartoB. U3narenbctBo «JInnei» 2011

28.H.C.I1aBnoBa. KouTposbHbie 1 camocTosiTebHbie paboTel o xumuu. K yueOnuky O.C. I'aGpuensina «Xumus.8 ximacc». M.
Hpoda, 2016

29.Tematnueckue Tectol. 8 kiacc. M. «Bako». 2016

30.A.B. Kynmoga. k yueonuky O.C.I'abpuensana. Jlnuarnoctuueckue pabotel. M. JIpoda, 2015

31.Tematuueckue tecThl. 9 knacc. M.»Bako». 2016

32.0.C.I'abpuensan. A.B.Kymnosa. Metonuueckoe nocodue k yueonukam O.C.I"'abpuensna. M. [Ipoda, 2017
33.0.C.I'abpuensan. T.B. CmupnoBa. C.A..CnagkoB. XuMus B TeCTax, 3ajadax, yIpaxHEHUSIX.

M. Hdpoda, 2017

34.®roc. Paboune nporpammel no yueobrukam O.C. ['abpuensna. 8-11 kmaccel. Bonarorpan

Jlononnumenvnasn tumepamypa 01: y4aujuxcs
1.T. H. JIutBuHoBa. XuMusi. 3aKOHBI, CBOMCTBA 2JIEMEHTOB U UX coequHEeHUN. PocTOB-Ha- 1oHY «DeHuKcy. 2012
2. Xomuenko W.I'. COopHHK 3a/1a4 ¥ yIpakKHeHH 110 XuMmun 1715 cpenneit mkonsl/ U.I'. Xomuenko. U3n." HoBast BomHay:
N3narens Ymepenkos. 2008.
3. Xumus B Tabnumnax. 8-11 knacc. CrnpaBounoe nocodue. Aprop-coctaButenb A.E.Haconosa; M./Ipoda. 2011
4.P. A. Jlugun. CrnpaBoyHUK 0 001Iel u Heopranndeckoit xumun. M. [Ipocsemenune. 1997
5.B.H.Joponskun, A.I".bepexnas, T.B.Caxnena, B.A. ®despanena. [Toaroroka k 'MMA. Jlernon. Poctos-Ha-/{ony. 2011
6.B.H.loponbskun, A.I".bepexxnas, T.B.Caxnena, B.A. despaneBa. Temaruueckue tectsl 11 noarotoBku k 'MA. Jleruon.
PocTtoB-na-/{ony. 2013



7.A.9.AutommH. Xumus. Cnaem 6e3 npobiaem. SAysza-npecc. M. 2013

8.B.H.loponbskuH, A.I'.bepexnas, T.B.CaxneBa, B.A. ®epanea. Tematnueckue tectol 11 noarotoBku k ['MA. Jlernos.
PocroB-na-/{ony. 2013

9.B.H.loponbkuH, A.I'. bepexnas, T.B.CaxneBa, B.A. ®epaneBa. Xumus. [lonroroska k EI'D 2018. Jlernon. Poctos-Ha-
Hony. 2017

10.B.H. loponskun, A.I'. bepexnas, T.B. Caxnesa, B.A. ®epaneBa. Xumus. Temarnueckuit TpeHuHr.2018. Jlernon. Poctos-
Ha-Jlony. 2017

Pazoamounvie mamepuaiol

I[I/I}IaKTI/I‘{eCKI/IC PasaaTOYHbIC MAaTCPpUAJIbI. IToBEbIIIEHHBIN U 0a30BbIN YPOBCHb. Xnmust. 8-9 knacc

» TECThI

» CaMOCTOSITEIIbHBIC paOOTHI

» KOHTPOJIBbHBIE PaOOTHI
Hunaktudeckue pazgaTounbie Matepuaibl. [loBbieHHbIN 1 6a30BbIi ypoBeHb. Xumus. 10-11 kiace
TECTBI
CaMOCTOSITEIIbHBIE pabOThI
KOHTPOJIBHBIE pa0OTHI

OopazoeamenvHhble OucKu
Xumus (8-11 xmacc). BuprtyanpHas maboparopus. YdueOHoe 3eKTpoHHOE M3maHue: Jlaboparopusi cucteM MYJIbTUMEINA
Map I'TY, 2009.
CD-nuckn
Humepnem-pecypcwi:

http 4vww.cheme-astii.ru/chair/study/genchem/index.html
http://bril2002.narod.ru/chemistry.htmi
http://www.chemel.ru/
http://www.prosv.ru/ebooks/Gara_Uroki-himii_8Kkl/index.html
http://chem-inf.ncirod.ru/inorg/element.htm

VVVVY VYV V¥V VVY


http://bril2002.narod.ru/chemistry.html
http://www.chemel.ru/
http://www.prosv.ru/ebooks/Gara_Uroki-himii_8kl/index.html
http://chem-inf.ncirod.ru/inorg/element.htm

HNurepHeT-pecypebl «B mupe xXumumw»

Xumus

http://school-collection.edu.ru/ - Enunas xoyuiekius muppoBbIX 00pa30BaTEIbHBIX PECYPCOB.

http://him.1september.ru/ - snekTponHas Bepcus razetsl "Xumus" npuioxenue K "1 ceHTsops"

http://pedsovet.org/ - Ilencoser.org. XKuBoe mpocTpaHCTBO 0Opa3oBaHMs. MHTEpHET-pecypc COIEPKUT TEOPETHUCCKUE H
MPAKTHYCCKUE MATEPHAIIBI IS IPOBEICHHS YPOKOB, BHEKIIACCHBIX MEPOITPHSTHIA.

http://www.uroki.net/ - UROKI.NET. Ha crpanumax storo caiita Bel HaligeTe MOypo4yHOE M TEMATHYECKOE ILJIAHHUPOBAHHE,
OTKDBITBIE YPOKH, CIICHAPUU MIKOJBHBIX MPa3JHUKOB KIACCHBIC Yachl, METOJUYCCKHE pa3pabOTKH, KOHCICKTHI YPOKOB,
71abopaTopHbIe, KOHTPOJIbHBIC PAOOTHI H MHOYKECTBO JPYTHX MAaTEPHAIIOB

http://festival.1september.ru/subjects/4/ - dectuBane nenarornyeckux uaei "OTKpbITBIN ypok". Pa3paboTKH ypOKOB 110 XUMHUH.
http://som.fsio.ru/subject.asp?id=10000755 - CereBoe 0O0BbEAMHEHHE METOAUCTOB — OTO CaWT, MpeJHA3HAYCHHBIA IS
METOJMYECCKON TOICP)KKH YUUTEIeH-TIPEIMETHUKOB. B HEM pa3MemniaroTcs pa3jinyHble MaTepHAbl 0 XUMHUHU: METOJIMYCCKHUE
pa3paboTKH ypOKOB, Ja00OpAaTOPHBIC paOOThI, TECTHI M KOHTPOJBHBIC PAaOOTHI, OJUMITHA/IbI, BUICOOIBITHI, XUMHUCCKUE 3a7auH,
MHTEPHET-YICOHUKH 110 XUMHH U MHOTOE JIPYroe

http://schools.perm.ru/ - TlepMckuii TOPOACKOM MIKONBHBIN mOpTai. Ilemaroru Ha moprajge CMOI'YT HaWTH pa3pabOTKH YPOKOB U
pa3InYHBIX MEPOTIPUATHIA, a TaK XK€ MOCIeIHNE HOBOCTH B chepe oOpasoBanus [lepmckoro kpas

http://www.alhimik.ru/ - AJIXUMMUK. DrneKTpoHHBIH KypHal s IpernojaBareicii, MKOILHHUKOB M CTYIACHTOB, H3yYarOIIHX
XUMUI0. BKITI09aeT MeTOAMYECKUEe PEKOMEHIAIINH ISl YUUTEIICH XUMUH, CIIPAaBOYHUKH, OMOTpaduu BETUMKUX XUMHUKOB, Pa3/IeIibl
"Becenas xumus", "XuMus Ha KaXXIbIH A€HB" 1 MHOTO APYTOd HHTEPECHOU U MOJIE3HOW HH(pOpMaIUU
http://www.chemistry.narod.ru/ - Mup xwumun. CoAEpKHUT XHUMHYCCKHE CIPABOYHHUKH, HWCTOPHIO CO3JaHUS W Pa3BHTHUSA
MEPUOANYECKON CUCTEMBI JIEMEHTOB (ccblika "My3eil"), onucaHne XUMHUYECKUX OIBITOB C Pa3IMYHBIMH 3JIEMEHTAMHU, CBEJICHHUS
U3 OCHOBHBIX OOJacTef XUMHUU (OrpaHHYECKas, arpoOXMMHsS, T'COXUMHUSA, DKOXUMHsS, aHAIUTHYCCKAas XUMHs, (OTOXUMHS,
TePMOXUMUSI, HeTEXUMHUSI), pa3aes XMMUYECKUX HOBOCTEH, CCHUIKM Ha MOJIe3HbIe pecypchl IHTepHeTa | T.1I.
http://hemi.wallst.ru/ - Xumus. OOpa3oBaTeIIbHBIA CAWT AJI MIKOJEHUKOB W CTYJACHTOB. DJICKTPOHHBIA YYCOHUK MO0 XUMUH JIJIS
CpeAHEH IIKOJIbI, MPUTOMAHBIN I MCIOJb30BaHMS KaK B OOBIYHBIX, TaK M B CIEHHAIM3MPOBAHHBIX KilaccaX, a TaKKe JJIs
NOBTOPEHHUSI MaTepualia B BBIMYCKHOM KJIacCe M JUIS MOJITOTOBKH K dKk3aMeHaMm. Ha caiiTe omyOJHMKOBaH psiji MPHIOXKCHUI:



http://school-collection.edu.ru/
http://him.1september.ru/
http://pedsovet.org/
http://uroki.net/
http://festival.1september.ru/subjects/4/
http://som.fsio.ru/subject.asp?id=10000755
http://schools.perm.ru/
http://www.alhimik.ru/
http://www.chemistry.narod.ru/
http://hemi.wallst.ru/

Tabnuna MeHenaeeBa, TabIuUIa JICKTPOOTPUIIATSIBHOCTEH 2JIEMEHTOB, 3JICKTPOHHBIC KOH(DUTYPALIUU JIEMEHTOB U JIp., & TAKXKE
3a]1auu JIJISl CAMOCTOSITEIIBHOTO PEIICHUSI.

http://www.college.ru/chemistry/ - OrkpbiTeiii  Kommemk: Xumusi. DICKTPOHHBIH y4eOHHMK 1O XUMHH (HEOpraHWYeCKas,
OpraHuveckas, siepHas XUMUs, XUMHsI OKPYXKAIOMICH Cpebl, OMOXUMHS); COACPKHUT OOJIBIIOE KOJIUIESCTBO TOMOTHUTEIBHOTO
marepuaiga. YYeOHUK COMPOBOXKIACTCS CIPABOYHBIMH TaOJMUI[AMM, IPHUBOAUTCS MOIPOOHBIA pa3dop THUIIOBBIX 3ajad,
HpeACTaBICH OOMBIION HA0OP 3a1a4 /ISl CAMOCTOSITEIILHOTO PEIICHUS

http://www.chemistry.ssu.samara.ru/ - Opranndyeckass XuUMHS - Y4eOHUK Ui CpeAHEH IMKoibl. B ydeOHHMKe u3jIararTcs
TEOPETHUYCCKHE OCHOBBI OPraHMYECKOM XMMHU W CBEJCHUS 00 OCHOBHBIX KJaccax OPraHMYECKMX BeliecTB. [IpuBOIATCS
PEKOMEH/IAINY 0 PEUICHHIO 3a7au. Y 4eOHbIC TEKCThI COMPOBOMXIAIOTCS OOJIBIIMM KOJHUECTBOM IpadUueCKUX WIUTIOCTPALIUN U
aHMMAI[Ui, B TOM YHCJI€ TPEXMEPHBIX

http://www.informika.ru/text/database/chemy/Rus/chemy.html - DnexkTponHble y4eOHUKH O OOIICH XMMHH, HEOPraHUYECKOM
XUMHH, OpPraHudYeckoil XxumuullpemoCTaBiasIOTCA CHpaBOYHBIE MaTepHaibl (CIOBaph XUMHUYCCKHX TEPMHHOB, CIPABOYHBIC
Ta0JIMIIbI, OMOrpad UK BETMKUX XUMUKOB, HCTOPHSI XUMHH), & TAK)KE TECTOBBIC BOTIPOCHI
http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry - OOpa3oBarenbHblii cepBep TecTUpoBaHus. becrutatHoe on-line
TECTUPOBAHKE 10 XMMHUHU, TPEOYET pEerucTpainuu B cucTteMe. TeCTOBbIe 3a/laHus BKIIOYAIOT B CeOs COCTABJICHUE YPaBHCHHU U
BBIOOP YCIIOBHIA MPOBEICHUS XUMHUSCKUX PEAKINH, KIACCH(PHUKAIINIO DIEMEHTOB M CJIOKHBIX BEIIECTB, BOMPOCHI MO CTPYKTYpPE
MOJICKYJI, KOJIMYECTBEHHBIN pacyeT peareHToB, ClIoCOObI HACHTU(UKAIIUN BEIICCTB.



http://www.college.ru/chemistry/
http://www.chemistry.ssu.samara.ru/
http://www.informika.ru/text/database/chemy/Rus/chemy.html
http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry







