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IlogcuurenpHad 3amnmcka

JanHas oOpa3oBarelibHast IPOrpaMMa UMEET eCTECTBEHHOHAYUHYIO HallpaBJICHHOCTh, OHA
Pa3BUBAET MTOCPEACTBOM IIPEAMETA XUMHUH IIPABUIIBHOE BOCIIPUATHE OKPYXKAIOLIEr0 MUPA,
€MHCTBO KMBOW U HEKUBOU MPUPOJIbl. DTOT KypC HallpaBiieH Ha (JOPMUPOBAHUE HAYYHOTO
MHPOBO33PEHHUS, pACLIUPSIET KPYro30p yJalMXCsl IPYU JAJbHENUIIEM N3YYEHUH IIPEIMETOB
€CTECTBCHHOI'O LIMKJIa

Pabouan nmporpaMmma Kypca «Moe OTKPBITHE XUMHUH» COCTABJICHA HA OCHOBE
HOPMAaTUBHBIX TOKYMEHTOB:

1. O06 o6pa3zoBanuu B Poccuiickoit @enepanun: denepanbHblii 3akoH 0T 29 nexadps 2012 r. Ne
273-03;

2. KoHmenmust pa3BUTHS JOMOJTHATEIHFHOTO 00pa30oBaHUs JCTeH. YTBEPKICHA PaCHOPSIKESHHEM
[IpaBurensctBa Poccuniickoit denepanuun

ot 4 centsiOpst 2014 r. N 1726-p;

3. Tlopsimok opraHuM3anii W OCYIIECTBJICHWST 00pa30BaTENbHOW  NEATETBHOCTH IO
JIOTIOTHUTEIBHBIM 00111€00pa30BaTeIbHBIM MTporpaMMaM. YTBepki€H [Ipukazom Munucrepcra
oOpa3zoBanus u Hayku Poccuiickoit denepannn (MunoOpHayku Poccun) ot 29 asrycra 2013 r.
Ne 1008 r.;

4. TlpumepHble TpeOOBaHUS K TPOrpaMMaM JOMOJHUTEIBHOTO 00pa30BaHus JeTel: MPUIIOKEeHNE
K ucbMy [lemapramMeHTa MOJIOAESKHON MOJTUTUKHU, BOCITUTAHUS U COLMATIBHOW MOIIEPKKH €T
Muno6prayku Poccun ot 11.12.2006 Ne 06-1844,

5. Metoauueckre peKOMEHAANUN MO MPOECKTHPOBAHUIO TOMOJHUTENBHBIX OOIIepa3BUBAIOIINX
mporpaMM (BKJItOYasi pa3HOYPOBHEBBIE MPOrPAMMBbI): MPUIOKEHHE K MUCbMy MUHHCTEpCTBa
obOpazoBanus u Hayku Poccuiickoit @enepanuu ot 18.11.15 Ne 09-3242;

6. CanuTapHO-3MUAEMHOJIOTHYECKHE TPEOOBAHUS K YCTPONCTBY, COJIEPKAHUIO U OpPraHU3alUuU
pexuma paboThl 00pa30BaTENbHBIX OpraHMU3alMi JOMOJIHUTEIHLHOTO O00pa3oBaHUS JeTe:
CanuTtapHo->nueMuosiornyeckre npasuia u Hopmatusbl CanlluH 2.4.4.3172-14. YTBepKaeHbl
rmocTaHoBJIeHUE | TaBHOTO TocymapcTBeHHOro canuTapHoro Bpada PO ot 04.07.2014 Ne 41.



He.]'[]) H 3a/1a4Y4 MporpaMmal

Leas mporpamMmbl: 00ydeHHE MPAKTUYECKON XMMUH, Pa3BUTHE €CTECTBEHHOHAYYHOI'O
MHUPOBO33PEHUSI W JHMYHOCTHOH MOTHBAIlMM K TIO3HAHUIO 4Yepe3 HCCIIEA0BATEIbCKYIO
ACATCIIBHOCTD B IPOLUCCCC N3YYCHHUA XUMUMU.

3agaum nporpaMmbl
Oo0yuaromue:

L] aThb HpeI[CTaBJIeHI/Ie 06 OCHOBHBIX ITIOHATHUAX HCOpFaHquCKOﬁ XUMHUHN — aToMax,
HOHAX W MOJIEKYJaX; O KIaCCU(pHUKAIMA HEOPraHMUYSCKHX COCIUHCHHUN Ha KHUCIIOTHI, OCHOBAHHUS
1 COJIH;

00y4YHTh OCHOBaM MPAKTHYECKON XUMHH: aHAIIN3Y U CUHTE3Y;

Hay4YUTh MPUHIUIIAM U METOJIMKE IPOBECHUS UCCIIEI0BATEIbCKON PabOThI;

o0yunTh paboTe C XUMHYECKUMHU peakTUBaMU M Hpubopamu, MPOBEICHHUIO
MPOCTEHIINX JTA0OPATOPHBIX OINepaluil: HarpeB, NEperoHKa, AKCTpakuus, (UIbTPOBAHUE,
B3BEUIMBAHUE U T.J.;

® O3HAaKOMUTh C TPOMCXOKJIEHUEM M Pa3BUTHEM XUMMH, UCTOpUEH IPOUCXOKICHUS
XUMHUYECKHUX CUMBOJIOB, TEPMUHOB, IOHSTHIA;

® [103HAKOMUTh CO CTAPUHHBIMU SKCIIEPUMEHTaMU;

® Hay4yuTh CaMOCTOSTEIbHO HaMe4aTh 3a/1a4yy, CTaBUTh SKCIIEPUMEHT U OOBSCHSITH €ro
pe3ynbTar.

® [OATOTOBUTH K M3yYEHHUIO XUMHUHU Ha MOBBIILIEHHOM WM YTIyOJIEHHOM YpOBHE.

Pa3puBaromme:

® DPa3BUTH HAOIIOJATEIBLHOCTD U UCCIIEI0BATENBCKUI HHTEPEC K IPUPOTHBIM SIBICHUSIM;

® Da3BUTH y 0OYUAIOIIKUXCSI MHTEPEC K TIO3HAHUIO, K POBEJEHUIO CAMOCTOSITEIbHBIX
HCCIICIOBAHUI;

® DPa3BUTh AKKYPATHOCTb, BHUMATEIbHOCTb, CTPOIOCTh B COONIOJICHUM TpeOOBaHUH
TEXHUKHU 0€30MaCHOCTH;

e BbIPabOTATh EPBOHAYATILHBIEC HABBIKM PAaOOTHI CO CHIELMATIBHOM JIMTEPaTypOil;

e chopMHpOBaTh U Pa3BUTh IMOJIOKUTEIBHYI0 MOTHBALMIO K JaJbHEHIIEMY H3y4EHUIO
€CTECTBCHHBIX HAYK;

® Da3BUTH II03HABATEIBHYIO U TBOPYECKYIO AKTUBHOCTB;

® DPa3BUTh ICTETHUECKOE BOCIPUITUE CTPYKTYPbI, (POPMYI XUMUYECKUX JIEMEHTOB,
pe3yibTaTta COOCTBEHHON JEATENbHOCTH.

BocnuraresbHsble:

® BOCIIUTAaTh KOJUIEKTUBU3M;

® BOCIIMTATh IIPAaBUJIBHBIN NTOAXO0/ K OPraHU3alMK CBOET0 10CYTra ;

® IIPUYYUTH COOJIOAATH MIPaBUiIa MMOBEAECHUS B OOIECTBEHHBIX MecTax (B Ipolecce
MIOCELICHUS MY3€€B U BBICTaBOK);

® BOCHHUTaTh YOEXK/IEHHOCTh B IO3HABAEMOCTH OKPYXKAIOIIEro MUpPa U HEOOXOIUMOCTH
HKOJIOTUYECKU IT'PAaMOTHOI'O OTHOLICHHUS K cpezie OOUTaHMUS.

OBOCHOBAHUE AKTYAJIBHOCTHU KYPCA U BOSMOKHOCTH EE
PEAJIM3ALIUN

. B coneprxanuu mporpaMmbl OTpa)keHa UCTOPUS XUMHUU U OMOTrpaduy BEIUKUX YUEHBIX, C
JESITEIbHOCTBIO KOTOPBIX CBSA3aHbl T€ WM UHBIE OTKPHITHA. Ha 3aHATHAX IMPOKO MCTIONb3YeTCs
HarJsiIHbIM MaTepuali, BO3MOXKHOCTH HOBBIX MH(OPMALMOHHBIX TEXHOJOTHMH M TEXHUYECKUX
CpeacTB 00y4yeHHs B OKa3e ()parMEHTOB UCTOPHU CTAHOBJIEHHS U Pa3BUTHSI XUMUU KaK HAayKH.

Emé oHON 0c00EHHOCTBIO JaHHOW POTPaMMBI SIBIISIETCS TO, YTO B HEW OCYILIECTBIISCTCS
IIPOIEEBTUYECKAs MOATOTOBKA Ul M3YYEHUS XMMHMM B IIEPCIEKTUBE Ha IOBBILIEHHOM WM
yriIyOJa€HHOM YPOBHSIX. BO3MOKHOCTB ITO3HAKOMUTHCSI ¢ BBOJHBIMU pa3zeiaMu, oOydaromuecs,
KOTOpBIE TPOSIBUIM IOBBIIIEHHBI MHTEpPEC K TEM WJIM HHBIM TEMaM, MOTYT IpPH NOMOIIU
MHIMBUIYAIbHON yueOHO-UCCIEN0BATENBCKOW paboThl 03HAKOMUTBCS C MaTepHalioM, KOTOPBIHA
BOOOIIIE HE N3y4aeTcsl B MIKOJIBHOM Mporpamme.

[IporpaMmy OTIMYaeT M SCTETHYECKHM acleKT, Ype3BbIUYAalfHO BaXKHBINA s (popMUpOBaHHS
MHTEIJUIEKTYaJIbHOTO IMOTEHIMaNa 00YyJalouuXCs, Pa3BUTUSL UX IO3HABATEIbHBIX WHTEPECOB U



TBOPYECKON AaKTUBHOCTH, IIOCKOJIBKY I'PAMOTHO ITOCTaBJICHHBIE XHMHMYECKHE SKCIIEPUMEHTBI
MOTYT OBITh OLIEHEHBI W C O3CTETHYECKOW TOUkW 3peHus. OO0 3TOM TOBOPAT, HampUMep,
HUCTOPUYECKUE HA3BAaHUS HKCIEPUMEHTOB: «aepeBo HOmurepa», «3010TOM NOXKIb», «Ipo3a B
poOHpKe», «3UMHHUI Cally, «BYJIKAH Ha CTOJIE» H T. .

[MPUHIUAIIBI PEAJIN3ALIU ITPOI'PAMMEI:
Axmyanvrnocme. Co3laHue YCIOBUN JJsl NMOBBIIIEHMS. MOTHUBALIMM K OOYYEHHUIO XHUMUH,
CTpEMJICHHE pa3BUBAaTh UHTEIUIEKTYaJIbHbIE BOBMOKHOCTH yJalllUXCsl.
Hayunocms. Xumus — Hay4yHasl TUCLUIUIMHA, Pa3BUBAIOIIAsi YMEHUE JIOTUYECKU MBICIHTD,
BUJIETh KOJIMUECTBEHHYIO CTOPOHY IpeAMeTa (BELlecTBa) U SIBICHUMN, JAEIaTh BBIBOJBI U
00001IeHNS.
Cucmemnocms. Kypc cTpoUTCsl OT YaCTHBIX NIPUMEPOB (pEllIeHHe MPOCTHIX 3a/1a4) K 00IUM
(pelieHne CI0XKHBIX XUMUYECKUX 3a]1a4).
Ilpakmuueckasa nanpaenennocms. Coolepoicanue 3aHAMUL HANPAGIEHO HA OCBOCHUE
XMUMHUYECKON TEPMUHOJIOTUH, KOTOPasi UCTIOJIb3YEeTCs AJIsl PELIEHUs] 3aHUMATENIbHbIX 3a]1a4,
KOTOpbIE BIOCIEACTBUM IMOMOTYT pedsiTaM NpPUHHMMATh YdacTHE B Wrpax, KOHKypcax,
OJINMITHAJAX.
Obecneuenue momuseayuu. Bo-mepBbIX, pa3BUTHE HHTEpeca K XHMHHM Kak K Hayke
€CTECTBEHHOHAyYHOT'0 HANpaBJICHUs], BO-BTOPHIX, YCIEIIHOE YCBOEHHE YUeOHOTO MaTepuaia Ha
YpOKax.
Kypc opuenmayuonnsiii. OH oCcylecTBIsET y1eOHO-TIPAKTUYECKOE 3HAKOMCTBO CO MHOTHMU
pazzenaMy XMMHH, YAOBIETBOPSIET MO3HABATENbHBIM HHTEPEC K MpobieMaM TaHHOW TOYHOM
HayKH, pa3BUBAeT KPyro3op, yriryosseT 3HaHUs B JaHHON Hay4HOM AMCLUILIMHE.

[Iporpamma oOecrieunBaeT  JOCTH)KEHHE  CIEAYIOIIUMX  PE3yJIbTaTOB  OCBOCHHS
MIPOrpaMMBbI JOMOJHUTEILHOTO 00pPa30BaHMUS:
JIMYHOCTHBIE:

1) chopMHUPOBAHHOCTH OTBETCTBEHHOIO OTHOIIEHHS K YYEHHIO, TOTOBHOCTh M CIOCOOHOCTH
oOyuaronuxcs K caMOpa3BUTHIO U caMO0Opa30BaHUIO0 HA OCHOBE MOTHBAILIMU K OOYYEHHIO U IO
3HAHMIO, BBHIOOPY JaibHeiiiero odpazoBaHusi Ha 0a3e OPHUEHTHPOBKM B MHpe mIpodeccuili u
npo(ecCHOHANBHBIX  MPEANOYTEeHUI,  OCO3HAHHOMY  IOCTPOCHHIO  HMHAWBHIYaIbHOM
00pa3oBaTeNIbHOM TPACKTOPUH C YUETOM YCTOMUYMBBIX TO3HABATEIILHBIX HHTEPECOB;

2) chopMHUPOBAHHOCT LEJIOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTHKHY;

3) chopMUpPOBaHHOCTH KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIICHUU U COTPYAHUYECTBE CO
CBEPCTHUKAMHM, CTAPIIMMU U MIAAIINMU, B 00pa30BaTeNIbHOM, 0OIIIECTBEHHO MOJIE3HOU, y4eOHO -
UCCIIEI0BATENIbCKOM, TBOPUECKON U APYTUX BUIIAX JESATEIbHOCTH;

4) yMeHHe SICHO, TOYHO, IPaMOTHO H3JlaraTh CBOM MBICIM B YCTHOW M HMHCBMCHHOW peYH,
MMOHUMATh CMBICII TIOCTABIICHHOW 3a[]aui, BHICTpABaTh apryMEHTAIINIO, IPUBOAUTH IPUMEPHI U
KOHTPIPUMEPHI;

5) mpencraBieHue 0 XUMUYIECKOM HayKe Kak cepe 4eT0BEUeCKOM MesITeNbHOCTH, 00 Tamax eé
pa3BUTHS, O €€ 3HAYMMOCTH JJISl Pa3BUTHS [IUBHIIN3AIINN;

6) KpUTHYHOCTH MBIILICHUS, YMEHHE PACIO3HABATh JOIMYECKH HEKOPPEKTHBIE BBICKA3bIBAHHS,
OTIINYATh TUTOTE3Y OT (aKTa;

7) KpeaTUBHOCTh MBIIUICHHUS, HMHHUIMATHBA, HAXOMYWBOCTh, AKTHBHOCTh MPU PEHICHUH
AKCMIEPUMEHTAJIBbHBIX U PACUETHBIX 3a/1aY;

8) yMeHHe KOHTPOIHMPOBATH MPOIECC M PE3YIbTAT YUeOHOM UCCIeI0BATENbCKOM NeITEIbHOCTH;
9) cnocoOHOCTh K 3MOIMOHAILHOMY BOCHPHUSATHIO XUMHUECKHUX OOBEKTOB, 3a/iau, PEUICHHH,
pacCy>KJI€HUH.

MeTanpeJMeTHbIe:

1) yMeHHe CcaMOCTOSITEJIbHO IUIAHUPOBATh AaJbTCPHATUBHBIC TYTH JOCTIDKCHHS — IICJICH,
OCO3HAHHO BBIOMpAaTh Haubolee 3hekTuBHBIC CIOCOOBI pelIeHns yIeOHBIX U MTO3HABATEIHHBIX
3a71a4;

2) yMEHHE OCYIIECTBIATh KOHTPOJb MO pe3ylIbTaTy M IO CHOcoOy NCHCTBUS Ha YpPOBHE



MMPOU3BOJIbHOI'O BHUMAHUA U BHOCUTDH H€O6XOI[I/IMBIC KOPPCKTHBBI;

3) yMeHHE aJeKBaTHO OLCHMBATh IPABUIILHOCTh WM OIIMOOYHOCTH BBINOJHEHHS Y4eOHOI
3agauu, €€ OOBEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXXHOCTH €€ peIIeHus;

4) 0CO3HAHHOE BIIAJICHHE JIOTMYCCKUMH JCHCTBHSMH OINPENCIICHUsS NOHSATHH, 0000IIeHHs,
YCTaHOBJICHHSI aHAJIOTUH, KJIACCH(PHUKALUU HAa OCHOBE CAMOCTOSTEILHOTO BHIOOpAa OCHOBAHUH H
KPUTEPHEB, YCTAHOBIICHHUS POJAOBUIOBBIX CBSI3EH;

5) yMeHHe yCcTaHABIMBATh PUYMHHO-CIICJICTBEHHBIC CBS3U; CTPOUTH JIOTHUECKOE PACCYKACHUE,
YMO3aKIII0YeHNE (MHIYKTUBHOE, ISAYKTHBHOE U 110 aHAJIOTHH) U BBIBOJIBI;

6) ymMmeHue co3laBaTh, NPUMEHSITh W NPEOOpPA3OBHIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA,
MOJICJIA ¥ CXEMBI JIJIsl pellIeHHs YUeOHBIX U TI03HABATEIbHBIX 33/1a4;

7) yMEHHE OpraHM30BbIBaTh YYEOHOE COTPYJHHUYECTBO M COBMECTHYIO [CSTEIBHOCTh C
YUHTEIEM U CBEPCTHUKAMU: ONPEIENATh LENH, pacipereneHue pyHKIui U posield y4aCTHUKOB,
B3aUMOJICICTBHE M OO0IIME CrocoObl paboThl; yMEHHE paboTaTh B TPYyMIE: HAXOIUTH OOIIee
pelieHre M paspemarb KOH(GIMKTHL Ha OCHOBE COTJIACOBAaHUS MO3ULMI U y4€Ta HWHTEPECOB;
cIymarh naptHépa; GopMyIHpoBaTh, apryMEHTHPOBATh U OTCTAUBATh CBOE MHEHHE;

8) chopMuUpOBaHHOCTh Y4eOHOW M OOIICTONIB30BATEILCKOW KOMIIETCHTHOCTH B 00JacTu
HCI0JIb30BaHUS MH(QOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TexHonoruil (MKT-komneTreHTHOCTH);
9) nmepBOHAYANbHBIC MPEACTABICHUS 00 HMICIX U O METOJaX XUMHH Kak 00 yHUBEpCATbHOM
SI3bIKE HAYKU M TEXHUKH, O CPEACTBE MOJICTHUPOBAHNUS SBJICHUHN U MTPOIECCOB;

10) ymenue BHUIETh XMMHYECKYIO 3a/a4y B KOHTEKCTE€ MPOOJIEMHOM CHTyallud B JPYTUX
TMCIUTUIAHAX, B OKPYKAOIIEH KU3HU;

11) yMeHue HAXOIUTh B Pa3IMYHBIX MCTOYHHKAX HMHOOPMALHUIO, HEOOXOIUMYIO UIS PELICHUS
XAMUYECKAX TpoOJeM, W TPEACTaBIsATh €€ B TMOHATHON (GopMme; NMPUHUMATh peElIeHHEe B
YCJIOBUSIX HETIOJIHOM M M30BITOYHOM, TOYHOU W BEPOSTHOCTHON MH(OpMAInu;

12) yMeHHe NOHUMAThH U UCIIOJIb30BATh XUMHUYECKHE CPECTBA HATSIITHOCTH (MOJICIIH, YSPTEHKH,
CXEMBI U JIp.) AJISl WUTIOCTPALK, HHTEPIPETalluy, apryMEHTalluH;

13) ymeHue BBIABUraTh THIIOTE3bI IIPU PEIICHUH YUeOHBIX 3a7a4 ¥ MOHMMATh HEOOXOIMMOCTh UX
MIPOBEPKH;

14) ymeHHe TNPUMEHSITh HWHAYKTHBHBIC M JACAYKTHBHBIC CHOCOOBI pACCYXKACHHM, BHICTH
pa3iIMyYHbIE CTPATETUH PEUIeHU 3a/1a4;

15) moHuMaHWe CYIIHOCTH QJITOPUTMHYECKUX TPEANUCAHUN W YMEHHE JCHWCTBOBAaTh B
COOTBETCTBUU C MPEAJIOKEHHBIM aITOPUTMOM;

16) yMeHHe caMOCTOSITEIbHO CTaBHTh IIEJIH, BBIOMPATh W CO3/1aBaTh aJrOPHUTMBI JUIS PEIICHHUS
Y4€OHBIX XUMHUUYECKHUX MPOOIIEeM;

17) yMeHue MIaHUpOBATh M OCYIIECTBIIATH JESITEIbHOCTD, HAMPABICHHYIO HA pEIICHHE 3a/1ad
HCCIIEIOBATENILCKOTO XapaKTepa.

npeaMeTHbIE:

1) yMeHHe paboTaTh € XUMHYECKUM TEKCTOM (CTPYKTYpUpPOBaHHUE, H3BJICUCHUE
HeoOxomuMoi uHGOpMallMK), TOYHO U TPaMOTHO BBIPAXKATh CBOM MBICIM B YCTHOW U
MUCBMEHHOM  pedd, TMpPUMEHSsE  XUMUYECKYI0  TEPMHUHOJIOTHIO u CHUMBOIIUKY,
HCIO0JIb30BAaTh pa3nyYHbIe SI3BIKU XUMHUHU (croBecHBIH, CHUMBOJIMYECKHUH,

rpa¢uueckuii), OOOCHOBBIBATH CYXKAEHHUS, MPOBOAUTH  KIACCU(HKAIMIO,  JOKa3bIBaTh
XUMUYECKUE YTBEPKIACHUS;

2) BiameHue 0a30BbIM TOHSTHHHBIM allapaToM: HMETh IMPEICTaBICHHE O XHUMUYECKOM
3JIEMEHTE ,BJIaJICHHE CUMBOJIbHBIM SI3bIKOM XMMHUU, 3HAHUE XUMUYECKUX (OPMYIT;

3) yMeHHe BBINMOJHATH PacueTHbIE MpeoOpa3oBaHust (GOPMYN, MPUMEHATh UX [UIS PELICHUS
y4eOHBIX XUMHUECKUX 3a]a4 U 3a/1a4, BO3HUKAIOIIUX B CMEKHBIX YUEOHBIX MTPEIMETAX;

4) yMeHHue MOJb30BaThCI XMMUYESCKUMH (POPMYIAMHU U CAMOCTOSITEIIBHO COCTaBISTh (DOPMYIIBI
3aBHCUMOCTEH MEX/1y BeIMYMHAMU Ha OCHOBE 000O0IIEHNUS YaCTHBIX CIIy4aeB M SKCIIEPUMEHTA;

5) yMmeHue pemath 3a/1a4M 110 YpaBHEHUSM H (HOpMyaaM , TIPUMEHSTh MOJTYUYSHHbIC YMEHHS IS
peleHus 3a/1a4 U3 XUMUH, CMEXHBIX PEIMETOB, IPAKTHKY;

6) oBmageHuMe cuUCTeMOW (YHKIMOHAJIBHBIX TOHATUH, (YHKIMOHAIBHBIM SI3BIKOM U
CHUMBOJIMKOH, YMEHHME CTPOHUTh TpadMKd 3aBUCHUMOCTH BEJIMYUH, ONMCHIBATH HX CBOWCTBA,
UCTOJb30BaTh (YHKUMOHATBHO-TpaQHUUECKHE MPEICTABICHUS Ui OINWCAaHWs W aHajau3a



XMMMUECKUX 3aJa4 ¥ peabHbIX 3aBUCUMOCTEN;
7) OBJaJCHUE OCHOBHBIMH CIIOCOOAMH TPEICTABJICHHS M aHAJIM3a CTATUCTUYECKUX IaHHBIX;
YMEHHE MTPOTHO3UPOBATH OTKPHITHE HOBBIX BEILIECTB;
8) yMeHHE NPUMEHATh M3YYCHHBIC MOHITHUS, PE3YJbTaThl M METOIBI MPH PEIICHUU 33714 U3
pa3IMyYHBIX pa3fesioB Kypca, B TOM 4MCIE 334ay, HE CBOJSILUXCS K HEMOCPEICTBEHHOMY
[IPUMEHEHUIO U3BECTHBIX aJITOPUTMOB.
CrpykTypa U coliep’KaHu€ IUIaHUPYEMBIX pe3ylIbTaTOB OCBOEHHS OCHOBHOI 00pa3oBaTelbHOMN
IIpOrpaMMbl OCHOBHOTO 0OmIero oOpa3oBaHMs aJeKBAaTHO OTpaxkaroT TpeOoBanus CraHpmapra,
nepefarT  crnenuduky — 00pa3oBaTeIBHOTO  MPOIECCa,  COOTBETCTBYIOT — BO3PACTHBIM
BO3MOYHOCTSIM O00yYaroIInXcs.
Hcnonb3yemble TEXHOJIOTHU:
e  UIPOBbIE TEXHOJIOTUU;
e TPOEKTHAs TEXHOJIOTHUS;
e TEXHOJIOTUs MPOOJIIEMHOr0 00y4eHHUS;
e 3II0pPOBBECOEpEraronue TEXHOJIOTHH;
o HKT-texnomorum;
e TEXHOJIOTHS Pa3BUTHUS KPUTUYECKOTO MBIILJICHUS;
e  TEXHOJIOTHS Pa3BUBAIOLIETO OOYUEHHUS;
e TIPYNIOBBIE TEXHOJIOTHH;
e TEXHOJOTHH YPOBHEBOU muddepeHnnamm.
B pe3yabTaTre ycBOeHusi mporpamMMbl  Kypca  ¢opMHpPYIOTCH  cleAylouue
YHUBepcaJbHble y4eOHble /1eiicTBUs, COOTBeTCcTBYIOIIMe TpedoBanusam ®I'OC:
Pecynamuenvie YY/I:
e ompeaeaTh U GOPMUPOBATH LENb ACATEIBHOCTU C IOMOIIBIO YUUTENS;
® YUYNTHCA BBICKAa3bIBATh CBOE MPEINOI0KEHNE HA OCHOBE PAabOTHI €
MaTepHualloM;
® yuuThCA PabOTaTh MO MPEUIOKEHHOMY YUUTEIIEM IUIaHY;
Hoznaeamenvnvie YY/[:
® HAaXOJUTh OTBETHI HA BONIPOCHI B TEKCTE, rpaukax, cxemax;
e JienaTh BBIBOJIbI B pe3yJIbTaTe COBMECTHOM paboThl;
e 11peoOpa30BbIBaTh HH(POPMALIHUIO U3 OJHON (GOPMBI B APYIYIO;
Kommynuxamuenwvie YY/I:
e 0(pOpPMIIATH CBOM MBICIH B YCTHOH U MHCBbMEHHOH (hopMe;
® yMeTh CIYIIATh U IOHUMATh pedb, GUKCHUPOBATh KIIIOUEBBIE CJIOBA;
e JIOrOBAapHUBATBHCSA O IpaBUIIaxX MoBeneHus, coomonenuu Th;
e yuuThcad paboTaTh B Mmape, rpynne (BBIIOJHATH POJIb  JUAEPA,
WCITOJTHUTEIIS )

MecTo Kypca B y4eOHOM ILIaHe

JlanHas oOpa3oBaTesibHas IPOrpaMMa UMeeT eCTeCTBEHHOHAYYHYI0 HANPABJIEeHHOCTD €
3JIEMEHTAMH XY/AO0’KeCTBEHHO-ICTETHYECKON HANPaBJEHHOCTEH, TaK KaK 3HAaKOMHUT C
HUCTOPUYECKUMH ACTIEKTaMH CTAaHOBJIEHUS M Pa3BUTHUS XUMHH, a TAK)KE Pa3BUBAET NOCPEICTBOM
IIpeIMeTa XUMUN 3CTETUYECKOE BOCIIPUATUE OKPYKAIOLIETO MUPA, YTO UIPAET BAXHYIO POJIb B
MOBBIIIEHUN BHYTPEHHEH MOTHBALMM K OCBOEHHUIO 3TOrO IpeaMeTra U (GOpPMHPOBAHUU OOLIEH
KYJIBTYpBl 00y4aromuxcs.

AKTYaJIbHOCTD M NeJarornyecKas 1nejecoo0pasHocTb NpPOrpaMmMsl

Kak m3BeCTHO, XMMMsI CUMTAETCS B IIKOJE OJHUM M3 CaMBIX CJIOXKHBIX IPEIMETOB U

BBI3bIBAET Y MHOTHX HIKOJBHUKOB HEIOTIOHMMAHHE M HENpPUSATHE C MEPBOTO rojaa oOydeHUs.



Cpenu MpUYHMH TaKOTO BOCIPUSATHS MIPEIMETa MOKHO HAa3BaTh HEOMPABIAHHO OOJBIION 00BEM 1
SKJIEKTUYHOCTh YUEOHOTO Marepuana B IIKOJBHBIX IPOTpaMMax, a TaKXKe HEJIOCTaTOYHYIO
MOTHBUPOBAHHOCTb JIETEH K M3yUCHHUIO XUMUHU.

Kpome Ttoro, B mocneaHue rojpl HAOMIOJAETCS COKPALICHHE YacoB, OTBOJIUMBIX Ha
XMMHUIO, @ BO MHOTHX HIKOJaX BO BTOPOM MOJIyroauu 11-ro kiacca XuMusi U3ydaeTcs TOJIBKO B
paMKax eCTeCTBEHHOHay4Horo npoduis. [lanexko He s BceX ACTeW XUMHUSA CTaHeT Oymyiien
npodeccuelf, OATOMY HHTEpPeC K IMPEeIMETy MaJaeT, KaK TOJBKO BO3HHKAIOT CIOXHOCTH B
MOHVMAHWK TE€X WM WHBIX TEM, TPYJHOCTH B PEIICHUU 3aj]ad, MpoOJEeMbl TPU IMPOBEICHUU
nabopaTopHbIX padoT. ILIKOTBPHUKH YacTO CYMTAIOT, YTO XUMHUECKAsi TEOPHUS CyXa M 3aIlyTaHa.

CoBepitieHHO MHas TO3UIUA POpMUPYETCs Y peOEHKA MPU BO3ZHUKHOBEHUU COOCTBEHHOM
3aMHTEPECOBAHHOCTH B U3YUYEHUHU IIPEIMETA.

Jlannast oOpa3oBaTesbHas MporpaMma OpPUEHTHUPOBaHA HA TO, YTOOBI MHTEPEC K XUMHH
BO3HMK U 3aKpenuics Onarojaapsi WCIOJIb30BaHHUIO B OOYYEHHH HCCIIEA0BAaTEIbCKOIO MOAX0/a,
P KOTOPOM JIETH IMOCTUTAIOT HpeIMEeT XMMHMM uYepe3 cOOCTBEHHOE yueOHOe HCClieZOBaHHME.
Takoil monxoj mMo3BosisieT OO0y4aroImIMMCS HE TOJIBKO OCBOUTH MOHSITUMHBIN amnmapar Hu
3alIOMHHUTH HEKOTOPBIE B)KHBIE (DAaKThI, HO U MOJYYUTh HABBIKU MPOBEJICHHUSI CAMOCTOSTEITLHOTO
HCCIIEIOBAHUS, KOTOPbIE MOTYT OBITh IOJIE3HBI Ul MOCIEAYIOIIeH caMopealn3aluuu B 0001
npyroi o0nactu yueOHOU 1 B OyayIieM MpoQeccuoHaNbHOM AeATeIbHOCTH.

Hcxons u3 Takoro mojaxoia, B LIEHTp OOy4eHHs MO JaHHOM MIporpaMMe CTaBATCS
pa3BUTHE €CTECTBEHHOHAYYHOT'O MHPOBO33PEHHSI U OBJIAJICHHE HCCIIEOBAaHHEM KaK METO/IOM
HayYHOTO TO3HaHWsA. [loaTOMy Ha 3aHATHAX OOJIBIIOE BHUMAaHWE OTBOJWTCS TPAKTHYECKUM
pabotam  pa3HbIX BHJIOB, NpHUYEM 3HAUUTEIIBHOE BpeMsl  yaAelseTcs MPOBEICHHUIO
CaMOCTOSITENIbHBIX MCCIEA0BAHUN MO BBIOPaHHBIM TeMaM. HachllieHHOCTh HaualnbHOTO Mepuo/ia
M3YYEHUS XUMUU JAEMOHCTPALMOHHBIMU OMBITAMH CTUMYJIHPYET MHTEPEC K XHUMHH U JKEIaHUe
U3y4aTh 3Ty HAyKYy.

[IporpamMma BbICTpOEHA TaK, YTO B JAIIbHEWIIIEM BHUMAHUE ACTEH HA 3aHATHSAX HAIIPABJICHO HA
BBITIOJTHEHHE OTBITA, M3y4eHHE, HAOIOJICHUE 1 (PUKCAITHIO €T0 PE3yIbTaTOB BO BCEX MOAPOOHOCTIX. B
TOM ciy4yae NpUEMBI U ACUCTBHUS BOCIHPUHUMAIOTCS OOYYaIOUIMMUCS HE Kak BOJIIEOHbBIE
MaHUMYJISIHHY, a KaK 3aHUMaTelnbHas He00X0IMMOCTh, 6€3 KOTOPOil HEBO3MOYKHO OCYILIECTBUTH CTOJIb
TMIPUBJIEKATENIbHbIC I HUX XUMHYECKUE TPEBPAILICHUS.

MHuorue Bonpochl XMMHH HEPa3pbIBHO CBSA3aHBI C (PU3UKOW, OMOJIOTHEH U SKOJIOTHEH, U
00pa30BaHHOMY Y€JIOBEKY, YeM Obl OH He 3aHHMaJICS B OyaylieM, MoJie3HO uX 3Hath. [loaToMy B
JaHHOW  00pa3oBaTeNbHOM  MporpaMMe  pealn3yeTcsi CHHTeTHYeCKHMH  MOoAXod K
€CTECTBEHHOHAyYHOMY O00pa30BaHUIO, KOTOPBIN MO3BOJSET, C OJHONH CTOPOHBI, CHOPMHUPOBATH
L[EJIOCTHOE TPEJCTaBICHUE O MHpE, a, C JPYrod CTOPOHBI, OOJErdyuTh MOHUMAHHE CIIOXKHBIX
XUMHUYECKUX MPOOIIeM.

Cpoku peau3anu NpoOrpaMmal

OcBoeHMe MporpaMMbl PacCCUUTAHO HA OJUH IO

Bospact nereit, o0ydaromuxcs no nporpamme, — 14-15 ner

B Teuenne oOydeHus ydaiuecs, 3aHUMAsCh OJIMH pa3a B HeNeNno Mo jaBa yaca(mo 45
MUH.) U3y4al0T OPUTUHATIBHYIO TPOrPaMMY 10 XUMUHU.

[Ipoucxomut yrinyOneHHe MOMYYSHHBIX 3HAHUN MO XUMHUHU C aKIIEHTOM Ha MOJIydeHUe
HABBIKOB CaMOCTOSITEILHOM HCCIIe0BAaTeNbCKON paboThl. Dopma 3aHATUN MperycMaTpUBaET
COYETaHUE TEOPETUYECKOIN YacTH C MOCHEAYIOIIeNH MPaKTHUYECKOW MPOBEPKON U 3aKperuieHueM
MOJIYUEHHBIX 3HAHUN MyTEM TMPOBEACHUS PA3IMYHBIX OMNBITOB Ha 0a3ze XUMHUYECKOUN
n1a00paToOpHH.

O:xupaembie pe3yJbTaThl H CIIOCO0bI HX NPOBEPKHU



® [OJIy4aT MPEJCTABICHUE O CTPOCHUM aTOMa, MOHAX M MOJIEKyJaX, O Kiaccuuxammm
HEOPraHUYECKUX COCAMHEHUN Ha KUCIOThI, OCHOBAHUS U COJIU, 00 aHAIM3€ U CUHTE3E;

e 1puoOpEeTyT OCHOBHBIC HABBIKM NPAKTHUECKOW paboOTHl B Jaboparopuu, OymyT
BBITOJIHATE MpOCTeine 1ab0paTOpHbIE OTIepaIHH;

® TPOSBAT HHTEPEC K COBPEMEHHBIM MPOOIeMaM XUMHUH U K HCCIIEJOBATEIbCKON paboTe

B 9TOM HAyYHOU 00JIACTH;

¢ CcHOpPMHUPYIOT MPEACTABICHUE O KPACOTE XUMUIECKOTO SKCIIEPUMEHTA;
® Pa30BBIOT YYBCTBO OTBETCTBEHHOCTHU MPH BBIMOJTHEHUH XUMHUECKOTO SKCIIEPUMEHTA

® CHCTEMATH3UPYIOT CBOW 3HAHUS B 00JIACTH XUMHH, CO3aTyT HEOOX0AUMYI0 0a3y Iuis
nepexo/ia K yriyoJI€HHOMY U3YYEHHUIO OTACTBHBIX Pa3/IejiOB XUMUHU;

e Oynyr  yMeTh

CaMOCTOSATEIBHO
HCCTIE0BATENBCKYIO PAa0OTY B J1a0OPaTOPHH;

MMPOBOANTH SKCIICPUMCHThI u BECTHU

® OCO3HAIT €AMHCTBO MATCPUAIBHOIO MHpPAa Ha OCHOBC XMMHYECCKOI'0 IOAXOoJa K

CTPOCHHIO BEIICCTBA,

® OCBOMAT OKOJOTMYCCKHUE ACIICKTHI BJIUAHWA XUMUH HAa TIOBCCIHCBHYIO )KU3Hb,

® pUOOPETYT MOTUBAIIUIO HA JajbHENIIIee U3YUeHUE €CTECTBEHHBIX HAYK;

® HayyaTcsl CAMOCTOSITENIbHO paboTaTh CO CIeMaIbHOW XUMHUYECKOU JTUTEpaTypOi;
e [IPHOOPETYT HABBIKK MOJArOTOBKHU JAOKJIAJ0B U BBICTYIJICHUI Ha KOH(EpEeHIIHSIX.
O:xunaembie pe3yabTaThl 00y4eHHUS MO MPOrpaMMe OTCIIEKUBAIOTCS B Pa3IMUHBIX

dhopmax:
®opMbI HTOTOBOM
®opMbl ITMATHOCTUKHU
AUATHOCTUKH
. DopMbI o0yyarouuxcs 1o
®opMbl HAYAJIBLHOM . pe3yJbTaToB
NMPOMEKYTOUYHOM . UTOraM peaju3anuu
AUATHOCTHKH o0pa3oBaTebHOM N
AUATHOCTHKH o0pa3oBaTebHOM
AeATEeJbHOCTH 10
NPOrpamMmbl
rojamM o0y4eHus
JeMoHCTpanus panee
Brinonnenue MPOJICTIAaHHOTO 3amura
CobecenoBanue ¢ HEOOJIBIINX JKCIIEpUMEHTA HCCIIEI0BATEIbCKON
00yJaroIUMuCs MPaKTUYECKUX JUTs1 OOyYaroIIuXCs, paboThl,
B Hayaje roja CaMOCTOATEIIbHBIX MIPOITYCTUBIIIHNX cobecenoBaHKE B KOHIIE
pabot 3aHATHE, roja
TECTUPOBAHUE
3HaHUS W YMEHHSI TPOBEPSAIOTCA TOCPEACTBOM  BBIMIOJHEHUS OOYYarOIIMMHUCS
MPaKTUYECKUX paboT B  XUMHYECKOH JabopaTopuH, TOArOTOBKHM  CaMOCTOSATEIbHBIX

HCCICO0OBATCIIbCKUX pa60T. B TeueHue yqe6H0r0 roaa o6y11a10umec;l YHaCTBYIOT B XUMHUYCCKUX

OJIMMIIMaaax nu KOH(I)epeHI_[I/IHX .

TpeOoBanus k pe3yjabTaraM 00y4eHust

OOyuaromuiicss Hay4uTCS

O6yqa}om1/11710${ MMOJIYYHUT BO3MOKHOCTDH
HAaY4YHUTbHCA

TTonp3oBatrsca IICXD

Pacuetsl o (hopmynam

PaboTaTh ¢ HAyYHBIM MaTEpPHAIOM

HepeBOI[I/ITB CANHUIBI UBMCPCHUS

BriBoiuTh (hopmyIb

Ananmu3upoBath rpaduku

IloHMMAaTh TEXHOJIOTHIO OIILITOB

Pemats HCCTAHAAPTHLBIC 3a/1a4

Cobupatps npubOpbI

Pemrats cxembl npeBpameHui ¢ «X»




YYEBHO-TEMATHYECKHWH IUIAH

Ne Ha3Banue pa3jienoB u Tem KonunuecTBo yacon
n/n Teoperny. IIpakTuy. Bcero
1 BBenenue B nporpamMmy 1 1 2
1.1 BBogunoe 3ansarue 1 1 2
2 Ipeamer xumun 6 2 8
2.1 [TousaTus: atoM, MoJIeKyIa, SJIEMEHT 1 - 1
2.2 du3ndecKrue 1 XUMUYECKUE SIBJICHHS 1 1 2
2.3 dusndeckue CBOMCTBa 1 - 1
2.4 YucThle BEIECTBA U CMECH 1 - 1
2.5 Paznencnne cmeceit 1 1 2
2.6 3aKOH COXPAHEHUS MACCHI 1 - 1
3 XHMHYeCKHEe peaKunu 2 1 3
3.1 ITousiTHe 0 XMMHYECKOM B3aUMOAEHCTBUNA 1 1 2
BEIIICCTB
3.2 [IpuHIMIB rpaduIecKoro 0ToopaxKeHus 1 - 1
peakuuii
4 CoBpeMeHHOe J1a0OpPaTOPHOE 000PY/A0BaAHNE 1 1 2
5 PadoTa ¢ razammn 2 1 3
5.1 PazButne xumuun. Onwiter JIk. [Ipuctim, 1 - 1
K.-B. Ileene
5.2 Bonopon, kucinopoa u aMmmMuax 1 3 4
6 HcTopusi XuMuu. 1 3 4
JTanbl B U3y4YeHUH Ta30B H PAaCTBOPOB
7 PadoTa ¢ pacrBopamu. Boaa 4 4 8
7.1 [ToHsTHS: pacTBOP M PAaCTBOPEHHUE 1 1 2
7.2 Kpucramibl 1 1 2
7.3 ILI€moun 1 KUCIOTHI 1 2 3
7.4 Comu 1 1 2
8 Xumusi BOKpyr Hac. [IpazanuuHasi xumust 1 - 1
9 MeTa/Jibl 4 UX COCAMHEHUSA 3 2 5
9.1 Meraiuibl ¥ UX COeqUHEHUS — CTOUKHE U 1 1
AKTUBHBIE, TBEP/IBIC U MATKHUE, JIPATOIICHHBIC
9.2 MerTaiibsl OCHOBHBIX TPYIIIT 1 2 3
9.3 Mertanibl TOOOYHBIX TPYIII 1 - 1
10 DJIeKTPOXMMHUS 3 1 4
10.1 l"anpBaHWYECKHE DIIEMEHTHI 1 - 1
10.2 YcrpoiicTBo 6atapeiiku 1 - 1
10.3 Koppo3zus metannos. 1 1 2
3aiuTa OT KOPPO3UH
11 Kesneszo. CpoiicTBa KeJie3a 1 3 4
111 OCo0OEHHOCTH Kejle3a U COEMHEHNHN JKelle3a. 1 - 1
Maruetusm
11.2 Peakiuu coequHEHUN xKene3a. XUMUUECKasT - 3 3
paznyra
12 Hemetasuibl 2 4 6
12.1 | Cepau pochop — TUIUYHBIE TPEACTABUTENN 1 2 3
HEMETAIIJIOB




12.2 lanorensr. CXxoACTBO U paznuyus 1 1 2

12.3 | OKHCIUTENHHO-BOCCTAHOBUTEIILHBIC PEAKITUU B - 2 2
OBITY U B 1abOpaTopun
13 I'eneTuyeckasi cBSI3b HEOPraHMYECKUX 2 1 3
coe/IMHeH Uil
13.1 | MHoroo0pa3ue HeOPraHUYECKHX XUMHYECKIX 1 - 1
BEILECTB U PEaKIUU
13.2 Oxcuibl METAJIJIOB U HEMETAJLIOB 1 1 2
14 MHoroo6pa3une oprann4ecKux coeJuHeHHil 4 2 6
14.1 Muoroo6pasue CoeJMHeHUH yriepoa 1 - 1
14.2 Mororiue BelecTsa 1 1 2
14.3 Kpaxman u ritokosa 1 1 2
14.4 Opranudeckuie BeIecTBa B IPUPOJIE 1 - 1
15 AHaJIN3 ¥ 0YUCTKA BeleCTB 2 9) 7
15.1 | Unngukatopsl. [lonyueHnue u n3ydeHue CBONCTB 1 1 2
15.2 | CnocoOsl 0OHapyXeHHs KATHOHOB U aHUOHOB. 1 4 3)

[[BeTHBIE peakuny. AHAIU3 CMECH COJIEN

16 IMoaroroBka uccjien0BaTe/IbCKOI padoThl U 4 4 8
y4yacTve B KOH(epeHIH

16.1 | BeiOop TeMBI ¥ MOATOTOBKA MCCIIEIOBATEIBCKOM 3 2 5
paboThI

16.2 [TocTaHoBKa sKcriepuMeEHTa - 2 2

16.3 VYyacTue B koH(epeHun 1 - 1

17 HToroBoe 3ansiTue 1 - 1

Hroro 40 28 76

COJEP)KAHUE ITPOI'PAMMBI

Pasznen 1. Beeaenue.

Tema 1.1. CobGecenoBanue ¢ 1eTbMU.

BrissicHeHME MCXOIHBIX TTPEICTABICHUI O TIPEIMETE XUMHH B 00JIacTH €€ TPUMEHEHUSI.

Tema 1.2. BBoaHoe 3ausiTHe.

Texnuka OezomacHOCTH. 3HAKOMCTBO C Tpymmoi. Pacckaz o coaep:kaHuu MPOrpaMMBbI
nepBoro roja o0y4yenus. [IpaBuia noBeaeHus B 1ab0paTopum.

Ilpakmuueckaa uacmeo. TexHuka 6e30MacHOCTH B pab0Te C XUMUUYECKUMH PEaKTHBAMH,
ANEKTPONPUOOPAMH M HarpeBaTEIbHBIMHU PHUOOPAMH.

Paznen 2. [Ipeamer Xumuu.

Tema 2.1. TlousiTHS: ATOM, MOJIEKYJIA, JIEMEHT.

[MapocTepkHeBass Mojzenb MOJIEKyabl. BemiectBa Bokpyr Hac. Bo3HHKHOBEHHE U
pa3BUTHE TEOPETHUUECKUX MpEICTaBlIeHU O BeniecTBe. CTUXUM ApPHUCTOTENST U aTOMHCTHKA
Hemoxpura. PazButre aTOMUCTHYECKUX IpeacTaBiieHui B Tpyaax P. boia u [x. [dansroHa.
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.

Ilpakmuueckaa wacmep. 3HAKOMCTBO C KOJUIEKIIMENH XUMHUYECKUX BemiecTB. [locTpoenue
MO/IeJIe MOJIEKYJ pa3HbIX BEIIECTB.

Tema 2.2. ®u3n4yeckne H XHMUYeCKHe SIBJICHHUS.

SABnenus pusmdeckue u xumudeckue. ['openne ceeun. M3yueHnne peakiuu ropeHusl.




Ilpakmuueckasn wacme. [1naBnenve napaduna. M3rotosnenue cBeyn U3 mapaduHa WId
Mmbuta. IlnaBnenue onoBa. OOpaboTKa TOpsUEro OJoBa COJIIMU IO AJIXMMHUYECKUM pelenTam
(30s109eHUe U cepedpeHue 070Ba). ATXUMHUS («30JI0TOU JOKIb» U IIUPHUTHI ).

Tema 2.3. ®uznueckue CBOMCTBA.

[TonsiTHE IIOTHOCTH.

Ilpakmuueckasa yacmyp. OnpeneneHue MIOTHOCTH METajula 10 3aKOHY ApXuMena.

Tema 2.4. UncTble BellecTBa U CMeECH.

[TpupomHbIe cMecH — BO3yX, HeTh, MUHEpAIIBL. V3ydeHne KOJUICKINH.

Ilpakmuueckasa wacmos. 11paBuna paboTsl ¢ Becamu. B3pelnBanue, IpuroToBIeHUE
cMecel MeTalula 1 HeMeTalla.

Tema 2.5. Pa3nesienune cMmeceid.

OuncTKa BELECTB, IEPEKPUCTATUIU3ALIMSL.

Ilpakmuueckasa yacmp. ONBITHI 110 PA3JICICHUIO CMECEH.

Tema 2.6. 3ak0oH cOXpaHeHHS] MACCHI.

XuMHYecKas peakliis Kak OTpa’keHUe 3aKOHA COXPaHEHUs MacChl.

Ilpaxmuueckas wacms. lIpuroroBnenue cmecu Jlemepu.

Paznen 3. Xumuueckue peakuum.

Tema 3.1. IloasiTHE 0 XMMHYECKOM B3aHMOAEHCTBHH BEIIECTB.

[Ipu3HaKy XUMUYECKUX PEAKIIUH.

Tema 3.2. [IpuHuunsl rpaguueckoro 0To0paskeHus peaKkui.

XHWMHUYECKUE YPABHEHHUS.

Ilpakmuueckana uwacms. HabmoneHue npus3HaKoB XuMuyeckoil peakuuu. [IpoBenenue
MPOCTEHIINX OTBITOB, BHISIBJIEHNE U ONMCAHUE OCOOEHHOCTEN MTPOTEKAHUS PA3TMYHBIX PEAKIIHA.

Pasznen 4. CoBpeMeHHOe J1adDopaTopHOE 000pPyI0BAHHE.

[IpuHnuner paboTel 000pYIOBAaHUS XUMHUYECKOW J1TaOOpaTOpPUM: MAarHUTHBIE MEIIAJIKU;
BEChl MeEXaHWYecKHe J1abopaTOpHble, TOPCHUOHHBIE, AHATUTUYECKHE;, BBITSHKHOW IIKad;
MydenbHas Meyb.

Ilpakmuueckan  uacms.  Vcronb3oBaHue  00OpyIOBaHMSI i IPOBEACHUS
nabopaTopHbIX paboT. PaboTa ¢ meHTpudyroi, MUKpOCKOTIOM, MarHUTHOW MEIIaIKOM.

Paszgen 5. Padora ¢ razamu.

Tema 5.1. PazBurue xumun. OnbiTel k. [Ipuctiau, K.-B. leee.

«JlecHoli ra3y» u crnocoObl «yay4IICHHUsD BO3AyXa.

Ilpakmuueckaa wacmo. OnpiTel ¢ CO2 u Oz, Texnuka 0e30mMacHOCTH TPH padoTe C
razamu.

Tema 5.2. Bonopoja, KHCI0PO/I, AMMHAK.

[Tonarue yuctotel raza. I'pemyunii ra3. [lnotHocts rasa.

Ilpakmuueckaa uacme. [lonyyenne Bojopoa, Kuciaopoja U ammuaka. Msmepenue
IJIOTHOCTH rasa.

Pa3nen 6. UcTopusi XumMuu. ITanbl B U3y4YeHUH I'a30B H PACTBOPOB.

Uctopus Tpanchopmanuu npeacTaBieHuil YI€HBIX O CTPYKTYpe Ta3000pa3HbIX BEUIECTB
u Teopun pactBopoB. M3yuenue cocraBa Bo3ayxa. Otkpeitus . Pesepdopaa, A. JlaByasse u I
Kapennuma. Pazsutne Tteopuu ropeHus. OmnpoBepikeHue Teopun (IOTHUCTOHA. Teopuu
pactBopoB C. Appennyca u /I. 1. Menneneesa.

Pasznen 7. PaGora c¢ pacrBopamu. Bopa.

Tema 7.1. IlonsiTusl paCTBOP M PacTBOPEHHE.

Teépaple, xunkue, razoodbpasHble pacTBOpbl. HachileHHbIH pacTBop. HenachlmeHHbIH
pactBop. IlepechliieHHblid pacTBOp. PacTBOpUMOCTS.

Ilpakmuueckan  uwacms. IlpuroToBieHHME  pacTBOpPOB M3  JKUIKOTO  CTEKIa
«Heoprannyeckuii jiec — 3araIOuYHbIi U IPEKPACHBIN.

Tema 7.2. Kpucranibl.

Kpucrannuzauus U3 nepechlieHHbIX paCTBOPOB.

Ilpakmuueckaa wacmp. BplpaliiBaHue MOHOKPUCTAJIJIOB M3 HACBILIEHHOI'O pacTBOpa.
[TomyuaeM u pucyeM KpUCTAILIBI Pa3HOM (HOPMEL.

Tema 7.3. I11é104u U KHCIAOTHI.

PactBopsl miénoveid u kucnor. Boma B ¢usuke, xumum u Ouosnoruu. Ilpuponansie



http://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%81%D1%8B%D1%89%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D1%80%D0%B0%D1%81%D1%82%D0%B2%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D1%81%D1%8B%D1%89%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D1%80%D0%B0%D1%81%D1%82%D0%B2%D0%BE%D1%80
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OCMOTHYECKHE SIBIICHUS.

Ilpakmuueckasn wacmp. Y cTpaHeHue KECTKOCTU BOJIbl. DIEKTPOIUTHI. ucconnanus.

Tema 7.4. Conn.

Muoroo6pasue coseii. Cosi BOKpYT Hac, UX peakiuuu. Kpacora XuMUYeCKUX PEaKIIHii.

Ilpaxkmuueckan wacmyp. Kpucrajumsanuus CoJIEH U3 )KEITATUHOBBIX IIEHOK.

Paznen 8. Xumus Bokpyr Hac. [Ipazgnuynas xumus.

[Ipunnmne! geicTBus (eliepBepKOB, XUMUYECKUX 3MEH, IPAKOHOB, XJIOMYIIIEK.

Ilpakmuueckan uacms. Xumudeckue 3Meun U JpakoHbl. DOKycbl, OCHOBAHHbBIE Ha
M3MEHEHUH LIBETa PACTBOPA MPHU XUMHUECKON peakiuu. DeliepBepku. MbLIbHBIE IIy3BIpH, O YEM
OHM MOTYT paccka3arb?

Paznen 9. MeTa/ibl 4 UX COeUHEHHS.

Tema 9.1. MeTa/iibl M UX COeJUHEHHS] — CTOMKHE U AKTHBHbIE, TBEPIAbIE U MATKHeE,
AparoueHHbIe.

Mertainnsl B Tabnauie Menneneesa. CTpoeHue aroma Ha IpUMepe aToMa MeTajua.

Ilpakmuueckasa wacmp. dusnueckre 1 XuMUYECKHE CBONCTBA METAJLIOB.

Tema 9.2. MeTa/1bl 0CHOBHBIX TPYIIII.

CBoiicTBa, CTpOEHHE aTOMA.

Ilpakmuueckas yacmp. OnBITEI ¢ SN U Al

Tema 9.3. MeTas1bl NOGOYHBIX IPYHIIL.

Menp, cepebpo, 30510T0, HUHK. CBOICTBA, CTPOEHHE aTOMA.

Ilpakmuueckana uacmp. Kaxue meramibl ecth B Jsamne HakamuBanus (W, Mo, N).
Hparouennbie Metamuibl. Boigenenne Au u  Ag. «KaccueB mnypmyp». BeipanuBanue
MoHokpuctauioB Cu. «Jlepews» [lapamensca u FOnutepa.

Pa3nen 10. DnekTpoxumusi.

Tema 10.1. 'anpBaHMYecKHe 3J1€MEHTHI.

Uctopuss otkpeitus. Ilonstne o rampBanuke. CocTaB W MNPUHIMNBI  PabOTHI
raJIbBAHMYECKUX 3JIEMEHTOB.

Ilpakmuueckasa wacme. VI3yuenmne coctaBa U NpuHIUIIA paOOTHl PA3IUYHBIX HIEMEHTOB
MUTaHUS.

Tema 10.2. YcrpoiicTBo 6aTapeiikmu.

Pa3znoxxenne Boapl Ha Boaopod U kuciopona. CoctaB U HpUHIUI PabOTHl pa3IUUHBIX
AJIEMEHTOB MUTAHUSL.

Ilpakmuueckasa uacmsp. ONBITH ¢ OaTaperkamu.

Tema 10.3. Koppo3usi MeTa/u10oB. 3a1uTa 0T KOPPO3HUH.

[IpuurHbI ¥ TOCTEACTBUS KOPPO3UU METAIIIOB. 3alIUTa OT KOPPO3HH.

Ilpakmuueckasn wacmp. OTNBITHI 110 U3YYCHUIO KOPPO3UH METAJIIOB U 3aIlIUTHI OT HEE.

Pa3pea 11. Keaezo. CBoiicTBa Keje3a.

Tema 11.1. Oco0eHHOCTH KeJie3a U cOeNHEeHMIl Ke1e3a. Maruerusm.

XKenesnwiii Bek. XKeme3o Bokpyr Hac. CremneHu oOkucieHus xkenesa. [loHsThe
MarHeTus3ma.

Ilpakmuueckan uacmp. KadecTBeHHbIE peakIMM Ha HWOHBI kene3a. [lomyuenue
nupoopHOro xene3a. OnbITh, IEMOHCTPUPYIOIIUE MAarHETHU3M.

Tema 11.2. Peakuuu coenHeHuii :keie3a. XumMuueckasi pajayra.

Oco0eHHOCTH COETMHEHUI JKee3a U UX PeaKIIHii.

Ilpakmuueckasn uwacmp. ONBITHI 10 TMOJYYEHUIO Pa3HOLBETHBIX COEAMHEHUN JKEJe3a.
XuMHuecKas pajayra 1 XUMH4ecKuid cBeToop.

Pa3pea 12. HemeraJLibl.

Tema 12.1. Cepa u ¢pochop — THIMYHBIE NIPEICTABUTEIH HEMETAJLIIOB.

Coenunenns S u P. Xumuueckue cBoicTBa coeauHeHuit S u P. Amnorponmus.
OKuCIUTENEHO-BOCCTAHOBUTENIbHBIE CBOMCTBA COEMHEHUH cepbl U (ochopa.

Ilpakmuueckaa uacmop. @DeiiepBepkd Kak [PUMEP TUIMYHONW  OKHUCIMTEIBHO-
BOCCTAaHOBUTEIILHON PEAKLIUH.

Tema 12.2. 'anorennbl. CxoacTBa v pa3inyus.

Hcropust OTKpBITHS HEKOTOPBIX MajOreHOB. ['aloreHb!l — OmmacHsle U moJie3Hele. Yem
naxHeT Mope? 3auemM opraHuzMy oja?



Ilpakmuueckasa wacmp. ONBITHI IO MOTYYSHHUIO TaJIOTE€HOB.

Tema 12.3. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PeaKIUH B ObITY U B J1a00paTOpHu.

Ilpakmuueckasa uacmep. BriBeieHUE TISATEH U MOJIy4€HHUE KPACOK. XMMUYECKUE BYJIKAHBI.

Pa3nen 13. 'eHeTnuyeckas CBSI3b HEOPraHUYECKUX COeIMHEHHIA.

Tema 13.1. MHoroo6pa3ue HeOpraHm4ecCKUX XMMHYECKHX BElIECTB U peaKkuii.

Kosbua JIuzeranra.

Ilpakmuueckaa yacmes. [IpoBefieHNE CIOKHON IEH XUMUYECKUX PEAKIIUN IJIs
noy4yeHus kojer Jluzeranra.

Tema 13.2. Oxkcuabl METAUIOB U HEMETAJLJIOB.

Heoprannueckuit cuntes. ['eHeTnyeckas cBsi3b HEOPraHUYECKUX COCINHEHUM.

Ilpakmuueckas ywacms. [1lonydeHrne u CBOMCTBA OKCUIOB.

Pa3nen 14. Muoroo6pa3ue opranHn4yecKux coeJHHEHUI .

Tema 14.1. MHoroodpa3ue coeqimHeHuii yriaepoaa.

Hedtp, HedTanbie muiénku. Paspymenue mi€nok. [loBepxHocTHOE HaTskeHHE. Borpockl
3arpsi3sHEHUS OKPYXKAIOIIEH CPEIbl.

Ilpakmuueckan uwacms. OrnpeneneHue TaJOreHONPOU3BOAHBIX. [opeHue caxapa.
[IpoaykThl nUTaHUA.

Tema 14.2. Mowuue BemiecTna.

Mpruia. CHHTETHYECKHE MOIOIIME BEIIECTBA.

Ilpaxkmuueckas padoma. I3roToBneHne Mblia.

Tema 14.3. KpaxmaJa u rioko3a.

Crpoenue, coctaB, wucnoip3oBanue. LlBeTHble peaknuu. OnpeneseHue TIHOKO3BbI.
Cepebpenue.

Ilpakmuueckan wacmep. KauecTBeHHbIE pEaKIIUU Ha KpaxMaJj U TITI0KO3Y.

Tema 14.4. Oprannyeckue BeumecTBa B Mpupoe.

benku, >xupbl, yrieBonbl, (EpPMEHTH, TOPMOHBI, BUTAMUHBI U TPOIYKTHI HX
MpEBpAILICHUH.

Ilpakmuueckas uacmep. IIpocTbie ONBITHI C OPraHUYECKUMU BEIIECTBAMHU.

Paznen 15. Ananus u oyucTka.

WNnaukaTopsl U3 NpUpoAHbIX MaTepuaioB. CrocoObl pa3inueHus Cojeil.

Ilpakmuueckan wuacmp. llpurotoBieHue WHAUKATOPOB U3 MPUPOIAHOTO  CHIPBSL.
Xpomatorpadus U SKCTpaKiusi. AHAIIN3 CMECH COJICH.

Pa3znes 16. [loaroroBka uccieaoBarebCcKkoii padoThbl M y4acTue B KOH(epeHInH.

Tema 16.1. Bb16op TeMbI ¥ IOATOTOBKA UCCJIEA0BATENbCKONH padoThI.

O6006mmenue mpoiaeHHOro Marepuana. Beibop tembl. Llenu u 3amaum pa®oTbl, ATArbl
paboTsl Haj Heil. OcoOeHHOCTH UCTIONb30BaHus IHTepHeT.

Ilpakmuueckan yacme. llovck u pabota ¢ nuTeparypoil no Teme.

Tema 16.2. [locTaHOBKa IKCIIEPUMEHTA.

MecTo U poJib SKCIIEPUMEHTA B CCIIeJ0BaTENIbCKON padoTe. BbiBo1bI 10 pabdore.

Ilpakmuueckaa wacme. IIpoBesieHNe SKCIIEPUMEHTA U aHAJIU3 €0 PE3YJIbTaTOB.

Tema 16.3. YuacTtue B KOH(pepeHIUH.

IToarotoBka noKIaga v MPE3EHTALMH.

Ilpakmuueckaa uacmep. Yuactue B koHpepeHuuu «[ IOUCK», o6cyxaeHne pe3ynbraToB
KOH(EPEHIINH U BBICTYIUICHUH 00y4aromnxcsl.

Paznen 17. UToroBoe 3aHsiTHe.
Brei6op MHIUBUAYaNnbHBIX TeM I u3ydeHus jetoM. lloaBenenuwe uTOoroB paboThl 3a
y4eOHBIH roI.

METOJUYECKOE OBECIIEYHEHHE

Oco0eHHOCTH METOANYECKOr0 00ecIiedeHUsi POrpaMmbl
[Iporpamma peanusyercs Ha 0a3ze Xumuueckod mabopatopuu. DopMmbl 3aHATUI
OIPENEAOTCS TEM, YTO IpPOrpaMMa HMEET MPEUMYIIECTBEHHO €CTECTBEHHOHAYYHYIO



HaIPaBJIEHHOCTb C EMEHTAMU XYy/105KECTBEHHO-3CTETUUECKOW HAIIPABJIEHHOCTH.

3aHsATUSA MPOXOJAT B BHUJE JICKIUH, Oecell, 1ab0OpaTOpPHBIX 3aHATUH, MPAKTUKYMOB, a
TaKkke B (hopMe BHKTOPHUH, KOHKYpPCOB, Ipa3JHUKOB. Bo Bpems 3aHATHH AETH MOIYy4YaroT
TEOPETUYECKHE 3HaHUs, KOTOpble 3aTeM MOJAKPEIUIAIOT MpaKkTUdeckoi padoroil. Ilemaror
OCYIIECTBIISIET HEOOXOAUMYIO MOAJCPKKY M KOHTPOJb BO BPEMsI BCETO 3aHATHSA. 3aBEpILICHHE
KQKJOW TEMbI COINPOBOXKAAETCS YTEHHUEM COOOIIEHHMM, MOATOTOBICHHBIX OOyYarOIIMMUCH,
JIEMOHCTPALIMEN OTIBITOB.

OnbIThl, SBISAIOLIMECS OOIIEU3BECTHHIMU WINM TPUBHAIBHBIMM, TOJBKO YIOMHHAIOTCS B
y4eOHO-TEMaTHYECKOM IIAHE W JIETKO MOTYT OBITh 3aMEHEHBI JPYIrUMH B 3aBHCHMOCTH OT
oOecrieyeHns 1a00paTOpUn peaKTHBAMH WIIH HHBEHTAPEM.

Oco0oe BHMMaHHME BO BpEMsl MPOBEACHUS 3aHATUN YJIENAETCS CTPOrOMYy COOJIIOJCHHUIO
npaBuil pabOThl U TEXHUKUM O€30MacHOCTH B XuMuyeckoil maboparopuu. Kaxnoe 3zandarue,
OCOOEHHO B Hayale TroJia, COJEPKUT pa3BieKaTeNbHbII W HUIPOBOM 3JIEMEHTHI (OIIBIT,
MHTEPECHBIE 3a/1a4M WJIM 3aHUMATEJIbHbIE PACCKa3bl PO XUMUKOB M UX OTKPBITHS).

B Teuenne o0ydeHHs NOCTAaTOYHO YAcCTO MPOBOASTCS KOHKYPCHI M BUKTOPUHBI. Takum
o0pa3oM 00ecreunBaeTCsl yBJIEKATEIbHOCTh 0JIa4d MaTepuasa, CoAep)KaHhe KOTOPOro HOCUT
oTepeXaroliii 0 OTHOILIEHHIO K OCHOBHBIM IIKOJIBHBIM JIMCHUIUIMHAM XapakTep. Kpome Toro,
Ha HEKOTOPBIX 3aHATHUAX OOYy4aroIIMecs BBIMOJHSIIOT 3aHUMATENbHbBIE OIBIThI, KOTOPHIE OHU
CaMOCTOSITENIbHO HalLIM B KHUTax win MHrepHere. Takas meTonuka obecreynBaeT 10CTYITHOCTh
BOCITPUSITHS JOCTATOYHO CJIOXKHBIX TEM U BOIIPOCOB.

B nocnennee Bpems B CBS3U € MaJieHUEM UHTEpeca K €CTECTBEHHOHAYYHbBIM JUCIUILIMHAM Ha
3aHATUSIX OOJIbIlIe BPEMEHU ynensieTcsl BonpocaM (us3uku, ouosoruu, sxosioruu. K koHIy roga
oOyyaroImumcs pepiaraeTcsi norpoOoBaTh CBOM CUIIbI B BHITIOJHEHUH ITPOEKTHO-UCCIIEI0BATENbCKON
paboTHI ¥ IOJTOTOBUTH JIOKJIa 1. Bc€ 310 criocobcTBYeT (hopMHUPOBaHUIO TBOPUECKOM, 00pa30BaHHOM,
AKTUBHOM JTUYHOCTH.

IIpu peanu3zanuu nporpaMMbl HCNOJIb3YHOTCH CJIeIyIOIIMEe MeTO/IbI:

> obwacHumenvro-unocmpamusHolil (00s3aTeIbHAs TEOpPETHUECKas 4acTh, padora ¢
WLUTIOCTPATUBHBIMU MaTepHaaMU, COCTABJICHUE TIPAKTHUECKUX 3a/IaHUH );

» npobnemmuwiti  (MpoOJIEMHOE M3IIOKEHHE MaTepHalia IIPU H3YYCHUH BOIIPOCOB
9KOJIOTUH, HAYYHOH 3TUKH, IIPH aHAIIN3E MIEPCIICKTUBHBIX HANPaBICHUH Pa3BUTHS HAYKH);

»  npaxmuyeckuil (00s3aTeNbHBIC TPAKTUYECKUAE PAOOTHI HA KAXKIOM 3aHATUH);

» OeamenvHocmubiti (BBEJCHUE WHIVUBUAYAJIbHBIX 33aJaHUA ¥ CaMOCTOSTEILHON
paboTHI C IUTEPATypPOH, ydacTHe 0OYJarOIIMXCs B KOH(DEPEHITUAX U IKCKYPCHIX).

OobecneyeHue NporpaMMbl MeTOAMYECKOH NMPOAYKIIHE

B kauecTBe AMAAKTHYECKHX MATEPHAJIOB UCIIOJIB3YIOTCS HAMISAIHbIC TOCOOUs: Tabnuia
pacTBOpUMOCTH W mepuoauueckas Ttabmuna J[. . MenneneeBa; KOJUICKIIMU IOJIE3HBIX
HCKOTIAEMBIX, II0YB, HE(TH, IIKaJIa TBEPIOCTH U T.I1.

B kadecTBe MeTOAMYECKMX MATEPHAJIOB IIPUMCHSIOTCS Pa3IMUHbIC MyOIHKAIIUU IO
xuMuH (cM. CITUCOK JIMTEPATYPhI), & TAKKE AaBTOPCKUE Pa3padOTKU MO0 XMMHUH:

— «KoHkypc mabopaHTay,

— «lOnsb1#t MabopanT;

— «lOHBI HccnenoBarenby;

— «YTIIE€BOJOPOIBL: UTO, T1IE, KOTAA»;

— «BukTOpUHA 110 HEOPraHUUYECKOW XUMUMY;

— «XUMHSA Ha JOCYTe» U JIp.

XuMHs — HayKa 3KCIIEPUMEHTAIIbHAS, TOITOMY JIEMOHCTPALM XUMHUUYECKOTO IKCIIEPUMEHTA U
BBITIOJTHEHHUE JIA00OPATOPHBIX pabOT JOJDKHBI YKPEIUIATh ATOT HHTEpec. B mocnennee BpeMs uies
NPEJCTaBUTh XUMHIO B YBJIEKAaTeNbHOW (popMe, BbI3BaTh MHTEpEC K ITOH Hayke, MojaaTh €€
HarJIiIHO BOJIHYeT MHOIMX IIpenojaBareled B pa3iIMuHbIX cTpaHax.. llostomy B
o0pa3oBaTeNbHBIX MpPOrpaMMax IO XUMHUHU JOJDKHO OBITh KaK MOJYKHO OOJbIIe MOJOOHBIX
yBIIeKaTeNbHBIX (POPM MOJIauu MaTepHaa.

B »sTux ycnoBusx 3amadedl  yupexJeHHMs JONOJHHUTEIBHOTO 00pa3oBaHUs JieTei
CTaHOBUTCA OOecreueHrue BO3MOKHOCTH JUIsI CAMOTO IIMPOKOTO KPyra OOYydYarolIMXCsli OCBOUTh
IIPOCTENIIINE HAaBBIKM XMMHYECKOIO IKCIEPUMEHTA, T.K. MMEHHO JKCIIEPUMEHT («OIBITHI», Kak



TOBOPAT JIETH ) BCET/Ia BHI3BIBAET HHTEPEC y CAMOTO Pa3HOTO BO3pacTa
MarepuajibHOe o0ecnieyeHHe pean3aluu NPorpaMmbl

3aHATHS NPOXOJAT B IPYNIE B XMMHYECKOHN JIaDOpaTOpUH, pacliojararoiieil BceM
HE0OX0IUMBIM 000PY/IOBAHUEM.

OcymecTtBienue y4eOHOro rmporecca TpeOyeT Haduyusi  yYKOMIUIEKTOBAaHHOTO
000pyI0BaHUs IBYX THIIOB — JIAOOPATOPHOTO 00OPYAOBAHUS U TEXHHUECKUX CPEACTB 00yICHUSI.

K nepBomy Ty oTHOCSTCS:

— nabopaTopHOE OMEIICHUE, 000OPYIOBAHHOE TSATOM, CTOJIAMU ISl BBITIOJTHEHUS
MPAKTUYECKUX paboT, pAKOBUHOI;

— CTaHJAPTHBIN HAOOP XUMUYECKUX PEAKTUBOB (KHCIOTHI, MIENOYHN, OKCHIBI, COJIH);

— U3MEPUTEIbHBIE TPHOOPHI;

— cTekysiHHasA U dapdopoBas ocyaa;

— METAJJTMYECKUE ITATHUBHI,

— HarpeBaTelbHbIE IPHOOPHI;

— eHTpudyra;

— MarHUTHasi MEIIaJIKa;

— BECHI,

— MHKPOCKOTIL.

Ko BTOpOMY THITY OTHOCSTCS:

— KOMIIBIOTEp C MpUHTEpoM, LuppoBoii (oToamnmapar, a Takke Mapkepsl, (rIoMacTepsl,
OJIOKHOTHI IS 3aIHCEH | T.II.
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Jlewictuep JI., byiiram I1. Xumus B kpumunanuctuke. — M.: Mup, 1990. — 300 c.
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[Turyuuna I'. B. [ToBTopsiem XuMHIO Ha mpUMeEpax U3 MOBCEIHEBHON KU3HU. — M.:
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[Ipoceemenue, 2014. — 224 c.

JleontoBuu A. B. K mpobneme uccriemnoBanuii B Hayke W B oOpaszoBanuu // PazBurue
HCCIIEIOBATENIbCKON JIeATENbHOCTH Yydamuxcs: Mertonudeckuii coopuuk. — M.: Hapoanoe
obpaszosanue, 2001. — C. 33-37.

JleorntoBuy A. B. YueOHO-HcCIeq0BaTEIbCKAs AEITEILHOCTD IIIKOJIBHUKOB KAaK MOJIE/b
nenaroruueckoii Texnosioruu // HaponHoe odpazoBanue. — 1999. — Ne 10. — C. 152-158.

Opranukym st crynaentos / Ilep. ¢ vem. — M.: Mup, 2009. — 208 c.

[lepuatkun C. H., 3aiiueB A. A., lopopeeB M. B. Xumnueckue onumnuaas B Mockse. —
M.: MUIIKPO, 2012. — 326 c.

[HonynspHas 6ubaMOTEKa XUMUYECKHX 3JIeMeHTOB. B 2 kH. 2-e uza. — M.: Hayka, 2008. —
Ku. 1. -566 c.; Kn. 2. - 572 c.

Pamcnen 3. H. Hauana copemennoi xumun. — JI.: Xumus, 2005. — 784 c.
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bepnonocos C. C., Menneneera E. A. Xumus. Hopeitmmii cipaBounuk. — M.: MaxaoH,
2006. — 367 c.

bpaynrt Jlemeii I'. 0. Xumus B uentpe Hayk. B 2-x 4. — M.: Mup, 1983. — 520 c.

[Turyuyunna I'. B. [loBTOpsieM XuMHUI0 Ha IpUMEpPaX U3 MOBCEAHEBHOM KU3HU. — M.:
Apxru, 2000. — 133 c.

Cremmun b. [I., Anukbeposa JI. 0. 3anumarensHpie 3amanus U 3QQGEKTHBIC OMBITHI 110
xumun. — M.: [Ipoda, 2003. — 351 c.

Xumus (SHIMKIONEIUYSCKUN CII0Baph MKoJbHUKA). — M.: Onma npecc, 2000. — 559 c.



	Рабочая программа
	«МОЁ ОТКРЫТИЕ ХИМИИ»
	на 2022 – 2023 учебный год
	Рабочая программа курса «Мое открытие химии» составлена на основе нормативных документов:
	Цель и задачи программы
	Задачи программы
	Развивающие:
	Воспитательные:
	ОБОСНОВАНИЕ АКТУАЛЬНОСТИ КУРСА И ВОЗМОЖНОСТИ ЕЕ РЕАЛИЗАЦИИ
	личностные:
	метапредметные:
	предметные:
	Используемые технологии:
	В результате усвоения программы курса формируются следующие универсальные учебные действия, соответствующие требованиям ФГОС:
	Регулятивные УУД:
	Познавательные УУД:
	Коммуникативные УУД:

	Место курса в учебном плане
	Актуальность и педагогическая целесообразность программы
	Сроки реализации программы
	Ожидаемые результаты и способы их проверки
	Требования к результатам обучения
	УЧЕБНО-ТЕМАТИЧЕСКИЙ ПЛАН
	Раздел 1. Введение.
	Тема 1.2. Вводное занятие.
	Раздел 2. Предмет химии.
	Тема 2.2. Физические и химические явления.
	Тема 2.4. Чистые вещества и смеси.
	Тема 2.5. Разделение смесей.
	Тема 2.6. Закон сохранения массы.
	Раздел 3. Химические реакции.
	Раздел 4. Современное лабораторное оборудование.
	Раздел 5. Работа с газами.
	Тема 5.2. Водород, кислород, аммиак.
	Раздел 6. История химии. Этапы в изучении газов и растворов.
	Раздел 7. Работа с растворами. Вода. Тема 7.1. Понятия раствор и растворение.
	Тема 7.2. Кристаллы.
	Тема 7.3. Щёлочи и кислоты.
	Тема 7.4. Соли.
	Раздел 8. Химия вокруг нас. Праздничная химия.
	Раздел 9. Металлы и их соединения.
	Тема 9.2. Металлы основных групп.
	Тема 9.3. Металлы побочных групп.
	Раздел 10. Электрохимия.
	Тема 10.2. Устройство батарейки.
	Тема 10.3. Коррозия металлов. Защита от коррозии.
	Раздел 11. Железо. Свойства железа.
	Тема 11.2. Реакции соединений железа. Химическая радуга.
	Раздел 12. Неметаллы.
	Тема 12.2. Галогены. Сходства и различия.
	Тема 13.1. Многообразие неорганических химических веществ и реакций.
	Тема 13.2. Оксиды металлов и неметаллов.
	Тема 14.2. Моющие вещества.
	Тема 14.3. Крахмал и глюкоза.
	Тема 14.4. Органические вещества в природе.
	Раздел 15. Анализ и очистка.
	Раздел 16. Подготовка исследовательской работы и участие в конференции. Тема 16.1. Выбор темы и подготовка исследовательской работы.
	Тема 16.2. Постановка эксперимента.
	Тема 16.3. Участие в конференции.
	Раздел 17. Итоговое занятие.
	МЕТОДИЧЕСКОЕ ОБЕСПЕЧЕНИЕ
	При реализации программы используются следующие методы:
	Обеспечение программы методической продукцией
	Материальное обеспечение реализации программы
	СПИСОК ЛИТЕРАТУРЫ
	Литература для педагога
	Литература для родителей

