[[TabanuHCKOE MYHUITUIIATEHOE 00IIe00pa30BaTeIbHOE Ka3eHHOE YUPEIKICHUE CPEIHIS
o0mieoOpa3oBarenbHas 1mKkoa c.YepHoBcKoe

JOITOJIHUTEJIbBHA S OBILIEOBPA30OBATEJIBHAS ITPOTPAMMA
«XNUMMUMA 1 XKU3HDb»




1.1 HampaBJieHHOCTb.

HanpaBneHHOCTb IPOrpaMMBbl: €CTECTBEHHOHAYYHas.

[Iporpamma «XuMUSL M KU3HBY» TpEAHA3HAYCHA IS MPOBEICHHS 3aHATUH, HE BXOIALIMX B
pPaMKH OCHOBHOM 00pa30BaTeIbHOW IeATEILHOCTH (B pPaMKH OCHOBHBIX OOpa30BaTEIbHBIX
nporpamM (y4eOHBIX MJIaHOB), (heepabHBIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTaHIAPTOB).
[IporpamMa OpHEHTHMpOBaHa Ha pa3BUTHE TBOPYECKUX CIIOCOOHOCTEH Yydaluxcs, JaeT
BO3MOXXHOCTh ~ 3aHMMAThCSl ~ HAYYHO-HUCCIICOBATEILCKOM  JIEATENBHOCThIO,  IPUBUBAET
IPaKTUYECKHE YMEHUS U HaBBIKH 110 IPOBEACHUIO YKCIIEPUMEHTOB.

1.2. AKTYyaJabHOCTb.

B cucreme ecrecTBeHHOHay4YHOro 00pa30BaHUs XUMUS 3aHUMAET BaKHOE MECTO,
OTIpeNieNIsIeMOe POJIbI0 XUMHUECKOW HAyKU B TIO3HAHUU 3aKOHOB NPHUPO/IbI, B MaTEpPUAIHHON
JKU3HH OOIIECTBA, B PEIICHUH II100aIbHBIX MTPOOJIEM YeI0BeUeCTBa, B (HOPMUPOBAHUY HAYIHOH
KapTUHBI Mupa. JlononHuTensHas oo1eo0dpazoBaTenbHast porpamMma «XUMHUs U KU3HB
CO3/1aHa, 4YTOObI B ITPOLECCE MOTYUEHUS JOIOTHUTEIBHOTO XUMUUYECKOT0 00pa30BaHus
y4aluecs: Ipuoopen XMMUYECKHEe 3HAaHUS O 3aKOHAX U TEOPUAX, OTPAKAIOUINX OCOOCHHOCTH
XUMHUYECKON (OPMBI IBUKEHUS MaTEPHH, IPUOOPETN YMEHUS U HaBbIKU B IOCTAHOBKE
XUMHUYECKOT0 SKCIIEPUMEHTA, B padoTe C HAyYHO! U CIIPAaBOYHOI TUTEpaTypoil, HAyUHITUCh
JieN1aTh BBIBO/IbI IPUMEHHUTEIBHO K KOHKPETHOMY MaTepHuaily u 0osiee 001ue BbIBOIbI
MHPOBO33PEHUYECKOT0 Xapakrepa. M3yueHre XuMuu oMoraeT HOHATh 00Iie 3aKOHOMEPHOCTH
npoliecca Mo3HaHUs PUPOJIbl YETOBEKOM, METO/Ibl aHAJIOTHH U IKCIIEPUMEHTA, aHAJIN3 U CUHTE3
MO3BOJISIOT MOHATH HAYKY BO BCEM €€ MHOT000pa3uu. XUMUYECKHE 3HAHUSI HEOOXOANMBI
y4aIluMCs B IOBCEIHEBHON KU3HH, IPOU3BOJICTBEHHOM JEATEIbHOCTH, IPOIOJIKEHUS
00pa30BaHUs U MPABUIBLHON OpUEHTAIMY TIOBEJICHUS B OKpY KaIoOIIel cpeie.

1.3. Ilemarormuyeckasi 1ejiec000pPa3HOCTb.

Copneprxanue JOMOTHUTEIHHON 00pa30BaTeIbHOM MPOrpPaMMBbl aKTYaIbHO U C TOUKH
3peHus peanusanuy KoHuenuu pasBuTys JONOJHUTEIBHOIO 00pa3oBaHus AeTel
(pacniopstxenue IlpaButenscTBa Poccuiickoit denepannu ot 4 ceHtsaopst 2014 r. Ne 1726-p),
KOTOpasl HalleJIMBAET Ha «CO3[JaHHe HEOOXOAUMBIX YCIOBHH JUI TMUYHOCTHOTO Pa3BUTHUS
yYaIIKuXCsl, TO3UTUBHOM COLMANM3alUU U MPO(HECCHOHATIEHOTO CaMOOTIPEIEIICHUS».

[Tporpamma «XuMUS U KU3HBY» AACT YUaLIMMCS BO3MOKHOCTh BBIOpaTh NpoduiIb 00yueHus,
MIOTIOJIHUTH 3HAaHUS O MPO(ecCusiX, pacCIIuPUTh 3HAHUS MPeIMETa XMMUHU, HEOOXOUMBbIE ISt
NOJy4eHHUs AajbHelnero oopa3opanus. Maest TMUHOCTHO-OPUEHTUPOBAHHOIO MOAX 0/,
3aJI0’)KCHHAsl B OCHOBY IPOTPAMMBI, IOIYCKAET BO3MOXKHOCTb IIMPOKOTO BApbUPOBAHUS
y4eOHOro MaTepuaa e1aroroM MpH ero KOHKpeTU3aluy, Co3JaHle WHANBUIYaIbHBIX
00pa3oBaTeNbHBIX MAPIIPYTOB.

®opMUpOBaHHE T'yMaHMCTUYECKHX UM  OKOJOTMYECKHUX  IPEJCTABICHUHA  SIBIIAETCS
Ba)XHEHIIEH 3amaueil xumuueckoro oOpas3oBaHus. [IpenmeTom u3ydeHHsS B MPEIIOKEHHOU
IporpaMMe SIBJII€TCSI HE MPOCTO XHMMHS, a XUMHS 10 OTHOILIEHHIO K YEJIOBEKY M IPUPOJE,
3HaYCHHE PA3JIMYHBIX BEUIECTB B INPHUPOJHBIX 3aKOHOMEPHOCTSAX W B JKU3HU YelloBeka. B
nporpaMMe OOJIBIIIOE 3HAYEHHE MMEIOT MEKIPEIMETHbIE CBSA3M C JAPYIMMH y4eOHBIMHU
JTUCLUUTUTMHAME: OUOJIOTHEH, reorpadueid, sxonorueit, puszukoit. Takum oOpas3om, npeanaracmast
nporpamMMa «XUMHs U KHU3Hb» HalpaBiIeHa HAa peaJln3alii0 OCHOBHBIX UEH HOBOM KOHLEHIMH
XMMHUYECKOT0 00pa30BaHus: a) 0)KUBIICHHE SKCIIEpUMEHTA: (POpMUPOBaHUE YMEHHUN 00pamaThCs
C BeIeCTBaMH, OMOJIOTHYECKUMHU U XMMHUYECKUM JIAOOPATOPHBIM 000py10BaHKE, TPOCTEUITNMHU
npobamu; 0) NMpHOOILEHHE U PAa3BUTHE Y YYAIIMXCS UCCIEI0BATEIbCKUX YMEHMM; B) OTXOX OT
Ype3MepHOil a0CTPaKTHOCTH XHMMMH, YCHJIEHHE MpPUKIAIHON HaIpaBICHHOCTH; TI) IIOKa3
TEH/ICHIIMM MHTETPAIlMi CMEXHBIX HAyK: OMOJIOTHS, XUMHHU, reorpaduu, GU3MKU U Ap. C LEIbIO
CO3/IaHMs 1IEJIOCTHOM KapTHUHBI OKpykaromiero mupa. Ilpennmaraemas nporpamma «XUMUS U
KHU3HbY» pa3BUBAET CUCTEMY 3HAHUI O MUpE, MPUBHUBAET MPAKTHUYECKUE YMEHHS W HABBIKU IO
IPOBEICHUIO JKCIEepUMeHTOB. [IporpamMma [gaer BO3MOMKHOCTb Da3BHBAaTh TBOPYECKHE
CIOCOOHOCTH yYallXCs, 3aHUMAThCsl HAYyYHO-HCCIIEOBATENbCKON JEATENbHOCTBIO, MOBBICHTD



O6H.I€CTB€HHO-HO.H€3HyIO HAIpaBJICHHOCTb JCATCIBbHOCTHU O6I>CZ[I/IHCHI/I$I JOITOJIHUTCIIBHOI'O
o0OpazoBaHwUs.

1.4. OTin4nTeIbHbIE 0COOEHHOCTH JAHHOH NONOJHUTEIbHON 001e00pa3oBaTe/LHOM
NPOrpaMMBbI OT yiKe CYLIeCTBYIOLIHX IPOrpaMMm

JlononHuTenbHas o00meoOpazoBaTesabHas MporpaMmMa «XHUMHUS W OKU3HB»  SIBIISETCS
IPAaKTUKO-OPUEHTUPOBAHHONW. 3HAUUTENbHAs POJb B IMPOrpaMMe OTBOJUTCA XHMHUYECKOMY
SKCIICPUMCHTY. Ha 3aHATUAX BBIINMOJIHAKOTCA 3aHHUMAaTCIIbHBIC n HUCCICA0OBATCIILCKHUEC
71a00paTOpHBIE ONBITHI, KOTOPbIE HE BCErAa MOTYT IPOBECTH ydallMecs B PAMKax IIKOJIbHOM
IMporpaMMal. XuMHuuecKui SKCHICPUMCHT MNPUMCHACTCA YUYalllUMUCA IJId YCBOCHHSA HOBBIX
3HaHM, MOCTAHOBKH Iepell HUMH MO3HaBaTeNbHBIX MpolieM. Pemenne ux ¢ ucrnonb3oBaHUuEM
DKCIEPUMEHTA CTaBUT Yy4yalluXcsd B IIOJOKEHUE MCCIEN0BATENEH, YTO, KaK I10Ka3bIBAaeT
IPAaKTHKA, OKa3bIBACT MOJOKUTEIBHOE BIUSAHUE HA MOTUBALIMIO U3YYEHUS XUMUM.

BaxHo#t 0cOOEHHOCTBIO MPOrpaMMBI SBJISIETCS YU€OHO-UCCIIEI0BATENbCKAS IEATEbHOCTh
y4alluxcsl, OpraHU30BaHHAs 4Yepe3 HHAMBHUIYyalbHbIE OOpa30OBaTENIbHbIE MapLIPYyThl WIH B
paMKax HayyHOro OOIIeCTBa ydamuxcs. Y4eOHO-HccenoBaTeNnbcKas AEATENIbHOCTh HMEeT
0co00€ 3HaueHHe eule M MOTOMY, YTO 3aHATHS MPOXOIAT HE TOJIBKO B CTEHAaX KaOMHETOB U
nabopaTopuii, HO M B IPUPOHBIX YCIOBUSX, I/l YUalrecs MPOBOIAT HAOI0IeH s, 0TOOp Mpoo,
cOop MaTepuana sl SKCIEPUMEHTAIbHBIX HMCCIeI0BaHUN. Pe3ynbraToM Takoi JesTeIbHOCTH
SABJISIFOTCSA  BBIIIOJHCHHBIC YYAIIUMUCA HUCCIICA0BATCIBCKUC paGOTBI, IMPOCKTHI, OOKJIAAbI,
pedepaTsl, KOTOpblE Yywalluecs NPEACTaBISIIOT Ha HAYYHO-PAKTHYECKUX KOH(EpEeHIUsX,
KPYTJIBIX CTOJIAX U APYTMX MEPOIPUATUAX PA3JINYHBIX YPOBHEH.

Peanuzanus nporpaMMel «XHUMUS U )KU3HBY» OCHOBBIBAETCS HA OOIIEANJAKTHUECKUX
IIPUHLHAIAX JOCTYITHOCTH MOCIEA0BATEIbHOCTH, CACTEMHOCTH, CBSA3H TEOPHUHU C IIPAKTHKOM.
Oco000 aKTyalnbHBIMU IIPU PeATU3ALHUU TPOTPAMMBbI TPU3HAIOTCS CIICAYIONINE TPUHITUIIBI.

1) Ipunyun nayunocmu GOpMUPYET y ydaIUXCsl IOHATUS YepPe3 PaCKPhITHE IPUUMHHO-
CJICZICTBEHHBIX CBSI3€H SBJICHUIA, POLIECCOB, COOBITHI; MPOHUKHOBEHUE B CYIIHOCTH SIBICHUH U
COOBITHI; paCKPBITHS UCTOPUU PA3BUTHUS KYJIbTYpPbI, 00pbObI TEHAEHIIUI; OpPUEHTALIUN HA
MEXIUCHUIUITMHAPHBIC HAYYHBIE CBA3KU.

2) Ipunyun céa3u 06yueHus ¢ HCu3HbI0 PEANU3yeTCs Yepe3 UCIOIb30BaHNE Ha 3aHATHAX
KU3HEHHOTO OIbITAa YYalIUXCsl, IPUOOPETEHHBIX 3HAHUIN B IPAKTUUECKOM JESITENbHOCTH,
PaCKpBITHE MTPAKTUYECKOW 3HAYMMOCTH 3HAHHIA.

3) Okonocuueckuii npunyun TOMOXKET 00yUYaIOIIUMCS YIIIyOUTh 3HAHUS O B3aUMOCBSI3U
OpraHM3Ma C OKpY’Karolleil cpeaoi, 3a10KUTh OCHOBBI IIPABUIIBHOTO [IOHUMaHUS BOIIPOCOB
IPUPO/IbI, HAIIPABICHHBIX HAa pEIIEHHE MPOOIEMBbI 3aIUThl BOCCTAHOBUTEIBHBIX MEXaHU3MOB
Ouocdepsl 0T pa3pyLICHHs], OPIraHU30BaTh IPAKTUYECKYIO AEATEIBHOCTD IO OXPAHE MPUPOIBI.
4) Ilpunyun 26pucmuyeckotl cpedbl 03HAYAET, YTO B COLUATBHOM OKPYXEHUU JOMUHUPYIOT
TBOpPYECKHE Hayasla Py OpraHu3alyy AesaTelnbHOCTH 00bequHeHus. [Ipu 3TOM TBOpUECTBO
paccMaTpuBaeTCs Kak He0OX0IMMast COCTABIIAIONIAs KU3HU KaXIOTO YeJIOBEKA U KaK
YHUBEPCAIbHBIM KPUTEPUH OLIEHKH JINYHOCTU U OTHOILLIECHUN B KOJUICKTHUBE.

5) Ipunyun npupooocoodpasznocmu. Bocnuranue JOIKHO OCHOBBIBATHCS HA HAYYHOM
NOHUMaHHUU €CTECTBEHHBIX U COIMAIIBHBIX MPOIECCOB, COTIIACOBBIBATHCS ¢ OOIIMMU 3aKOHAMU
pa3BUTHS YeJIOBEKA COOOPA3HO €ro Noiy 1 Bo3pacty. OO0pa3zoBaHKUE CTPOUTCS B COOTBETCTBUU C
IpUPOION peOeHKa, ero MCUXUIECKON KOHCTUTYIIHEH, ero criocoOHocTssMu. Coneprkanue
MIPOTpaMMBbI JIOJDKHO OBITH 0€301TaCHBIM, I1E1eCO00pa3HbIM, copazMepHbIM. OCyIeCTBICHNE
JAHHOTO MPUHIIMIIA JAaeT BO3MOXHOCTh IOCTPOUTh «MHIUBUYaIbHbIE MAPLIPYTHD KaXKIAOMY
oOyuaromemycs 00beIUHEHHsI. ITO B CBOIO OYEPEb OTKPBIBAET OUEBUAHBIE IIIFOCHI:
MICUXUYECKOE 3/I0pPOBbE, OTCYTCTBUE KOMIUIEKCOB, ITyOOKHE U MIPOYHbIC 3HAHUS U YMEHUS B
COOTBETCTBUH C HHTEPECAMH, 3aIIPOCAMU JINYHOCTH.

6) Ilpunyun unmezpamusHocmu TpeNoNaracT BKIIOUEHHE B 00pa30BaTeIbHO-BOCIIUTATEIbHBIN
IpOIeCcC 3HAHUH 110 HKOJIOTHH, OMOJIOTUHU, UCTOPHH, KPAEBEJCHUIO, ITUKE, JINTEPATYpE.



1.5. Anpecart nporpamMmsi.

[Iporpamma HamparieHa Ha GOPMUPOBAHHUE IMEPBUYHBIX YMEHUN M HABBIKOB Y jaeTeit 14-
15 ner.

1.6. YpoBeHb nporpamMmsbl, 00beM U CPOKH.

[Iporpamma paccunrana ans gereit 14-16 ner, npoaomkuTenbHOCThIO 2 roja, 30 yacoB B
nepBbIi rog o0ydenus u 30 yacoB BO BTOPOH T0J1 OOyUICHHS .

[Tpuniun Habopa B 0OBEAMHEHHsS CBOOOAHBIN: NMPUHUMAIOTCS BCE JETH, >KEJAroIlue
oOydatbcs 1O JaHHOW mporpamme. [pynmbl (QOPMHUPYIOTCS € YYETOM HHTEPECOB U
notpedHocTel pedsT. Ilocne nmpoBeaeHUs MpeIBAPUTEIHHOTO coOeceI0BaHUs ONpeeNnseTcs, Ha
KaKoM ypoBHeE Oy/IeT OcBauBaThCs MporpamMma: yriryoJeHHOM WM y4eOHO-HCCIIe10BaTEIbCKOM.

1.7. ®opma o0y4ueHus.

Ounas,

Pesxkum 3aHsTH.

[Tporpamma paccuntana aius nereit 14-16 mer Ha 2 roga oOydeHHs. 3aHITHE TIPOBOIUTCS
OJlMH pa3 B Henento. [IponokuTtenbHOCTh 3aHATHS 40 MUHYT.

1.8. OcoOeHHOCTH OpraHu3amun 00pPa3oBaTeJIbLHOI0 NMpouecca.

OcHoBHO# (hopmoii opraHu3aIuu 00pa3oBaTeILHOTO MpoIlecca 1Mo JaHHOUW MporpaMMe
SIBIISICTCS 3aHATHUE, HO MPEIYCMOTPEHO PETyJIApHOE BKIIOUEHUE TaKuX (popM, Kak jeroBast urpa,
SKCKYpCHsl, TPEHUHT, TUCKYCCHsI, 1e0aThl, KOHPEPEHITUS, CAMOCTOATEIbHAsS padoTa
00yYaromuxcst Mo BEIOPaHHBIM T€MaM, MHIMBUAYAIbHbIE U TPYIIIOBbIE KOHCYIbTAIH. JlaHHbIe
(dbopMBbI MOMOTAIOT aKTUBU3UPOBATH O0YUYEHHE, TPUIAB EMY HCCIIeI0BATENbCKUI, TBOPUECKUIA
XapakTep, ¥ TAKUM 00pa3oM IepeaaTb HMHUIMATUBY B OPraHU3aI[MH CBOCH MO3HABATEIBHOM
JESTENIbHOCTH B PYKH 00YYaroInXcs.

JIns1 TOBBIICHHUS 00Pa30BaTEILHOTO YPOBHS H MOIYYEHUS HABBIKOB 10 MTPAKTHUECKOMY
UCIIOJIb30BAHUIO MOTYYEHHBIX 3HAHUH, POrpaMMOi TIpeAyCMaTpUBAETCS IPOBEICHHUE psijia
7a00paTOPHBIX M NPAKTHYECKUX PaboT, KOTOPBIE JOJKHBI IPOBOANUTHCS B CIICIIHATIBHO
000pyIOBaHHOW XMMUYECKOH JIaOOPaTOPUH UK KaOHHETE.

Xumudaeckas 1abopaTopus, a Takke KAOMHET XUMHUU SBJISTFOTCS 30HaMH 0CO00TO PUCKA,
IMMO3TOMY HC TOJIBKO Ha IICPBOM, HO 1 HA BCCX MOCICAYIONHUX 3aHATUAX CICAYCT YACIIATH
IpHUCTaIbHOE BHUMaHUE BOIpocaM O€30MacHOCTH Tpy/ia, MpaBuUjaM 00palieHusl C XUMUYECKUM
O60py2[OBaHI/I€M " pCaKTUBaAMH, IPOBOAUTH HHCTPYKTAXHU, JCMOHCTPUPOBATH OTACIBHBIC
MIPUEMBI, ONTUPASICh IIPH 3TOM Ha HOPMaTUBHbIE TOKYMEHTHI, UMEIOIIUECS B 00pa30BaTeIbHOM
yupexaeHuu. BoimoaHenne 1abopaTopHBIX U MPAKTHYECKUX padoT JaeT BO3MOKHOCTD
yYalIMMCsl CAMOCTOATEIBLHO OTKPBIBATH AJIs C€0sl YTO-TO HOBOE, JIeNIaTh BBIBOIbI, aHAIU3UPOBAThH
CUTyalluIO C BBIIBUKCHHUECM T'HIIOTC3, UTO BCIACT K 60.]'[66 I‘JIy6OKOMy YCBOCHHUIO XUMHWYCCKUX
MIOHATHI U TIPOIIECCOB.

[Tpu BBIOOpE hOpM U MPUEMOB OpraHU3AIUH TIpollecca 00YUEHUS CIeAYeT YUUTHIBATh, YTO
JTaHHAsl IPOTrpaMMa HOCHUT MPAKTUYECKHUX XapakTep. TeopeTnueckrue CBeIeHUs YCBauBaIOTCS
JETBMU B X0JI€ TIPAKTUYECKOH paboThI, BBIMOJIHEHUS MPoeKTa 1 Oecen ¢ nmegaroroM. OueHb
3P PEKTUBHO MOXKET OBITh UCIOIB30BaH MPOEKTHBIN METO1 00y4YeHHUsl, 0COOCHHO TPU
peanu3anui KypcoB BapuaTHBHOTO 010ka. TeopeTrueckas 4acTh MperosaracT NosiCHEHHUE 10
KaXJI01 TeMe, a TaKk)Ke 3aclylIMBaHue U 00CYXICHHE COOOIICHNH, 3apaHee MOArOTOBICHHBIX
ygamuMucs. (MOXHO BKITFOUUTH B «T1ay3bl OTIIBIXa» 3JIEMEHTHI 3aHUMATEIIbHOCTH:
pasragabsiBaHue KPOCCBOPOB, pe0yCOB, BUKTOPUHBI, UT'PbI, TPOCMOTP CJIAiA0B U T.11.) B
NPaKTUIECKYIO (IKCIIEPUMEHTAIFHYIO) YaCTh BKIIFOUCHBI TAKHE BUIBI paOOT, OTBITOB, KOTOPHIC
COOTBETCTBYIOT BO3PaCTHOMY YPOBHIO JieTeid 8 kiacca. [lpeanaraemast MeToiMKa BBITOJIHEHHS
AKCTIEPUMEHTAIBHBIX pa0OT MOCTYITHA JIJIs1 OOBIYHOM IMIKOJIBHOM JJA00OpaTOpPHH U HE TpeOyeT
JOTIOTHUTEIIBHBIX MaTepPHANIbHBIX 3aTpaT Ha MPHOOpETEeHNE 000OPYIOBAHMS U PEAKTUBOB.



VBiekarenbHble XUMUYECKHE OMBITHI C IPUPOTHBIM MaTEPUAIOM, COOPaHHBIM CAMUMHU
YUaIIUMUCS, U MaJICHbKUE «OTKPBITHS» HE TOJBKO PACIIUPSAIOT KPYro3op, yri1yOssitoT 3HaHu,
HO ¥ BOCITUTHIBAIOT JIIOOOBB K POJHOM MPHUPOJIE, CBOEMY Kpalo, a 3HAYUT OEPEKHOE OTHOILICHHE
K Hell. A codeTaHue pa3BUTOrO MHTEpeca K UCCIIEI0BATENbCKUM YMEHUSAM SIBJIETCSI OCHOBOM
JUIs AanbHeel npodopuentanun yyamuxcs. [IporpaMmma, yBsi3pIBaroas BOIPOCkl XMMHUH,
Ouosioruu, reorpaduu MO3BOJISAET I0OKA3aTh B3aMMOCBS3b HAYK U IIPOU3BOJICTBA, HALIEIUBAET U
No0YX/1aeT YJalINXCsl Ha PELICHNE aKTYaIbHBIX 9KOJOIMYECKUX, SKOHOMUYECKUX U CHIPHEBBIX
npo0ieM Haiero kpas. TBopuecku npoyMaHHbIN MOAXO0/ K OPraHU3ally U IPOBEICHHE
3aHATUI BOCIHMTHIBAET yYAIIUXCS B IyX€ CO3HATENILHOTO OTHOIIEHHS K JeTy, IpHUoOIIaeT K
YTEHUIO JONOJIHUTEIBHOM JIUTEPATYPhl, CAMOCTOSITEILHOMY ITOMCKY M BUJUMBIM pe3yJIbTaTaM
CBOETO TBOPUYECKOI'O TPyAa.

1.10. e nporpaMmmsl.

OcHOBHOIT LECJIBIO IPOTPpAMMBI ABJIACTCA pAaCIIMPECHUC KPYTro30pa 06yqa10m1/1xc;1 IIpH N3YyYCHHUU
XUMHNYCCKUX HBHCHHﬁ, MPOUCXOJAIIUX B OKPYXKAIOMIEM HAC MHUPCE.

1.11. 3axaun nporpamMmsl.
JUi1s BBIIOJTHEHUSI TOCTABJIIEHHOM 1I€JTU PEIatoTCs CIeayrolue 00pa3oBaTeabHble 3a/1a41:

Ooyuarwmmue:

- pacuIMpATH NPEICTABICHUS YUYAIIUXCs O CBOWCTBAX XMMUYECKHUX BEIIECTB;

- COBEpILIEHCTBOBATh KCIIEPUMEHTAIILHBIE YMEHUS;

- pacuIMpATH NPEACTABICHUS YUAIlUXCsl O IPUMEHEHUH XMMUUYECKHUX 3HAHUM B OKPYXKaroIleM Hac
MHpE.

- CIIOCOOCTBOBATH YAOBIETBOPEHHUIO JTUYHBIX TO3HABATEIILHBIX HHTEPECOB.

Pa3zsuBaronue:

- pa3BUBaTh MHTEPEC K HAyKE XUMUMU;
- pa3BUBATh XMMUYECKOE MBIIIUICHUS U TIPOCTPAHCTBEHHOE BOOOPAKEHNE;
- pa3BUBATh TBOPUYECKHE CIIOCOOHOCTH YYaIIUXCsI TPH 00yYCHUN XUMUH;

BocnurareanHble:

- BOCIIUTBIBATH Y JETEH YCTOMYUBBIN UHTEPEC K U3YUCHUIO XUMUU;
- COBEpIIEHCTBOBATh YMEHUE pab0OTaTh B KOJUIEKTUBE;
- IPUBUBATh HABBIKU CAMOCTOATENILHONW PabOTaTh ¢ pa3IMYHBIMU UCTOYHUKAMU UH(OpPMALIUU.

1.12. Coaepxanue nporpammsbl 1 roaga o0y4yeHus.

I. BBenenue. "Mup Tak HHTepeceH, HO KAK ero MOHATH?"

Teopusa (yenyodnennviit yposens). JlaBaiite nozHakomumcs. [IpesenTanus Kypca: eIy U 3a1a4H,
opranuzanus 3aHsITui u ux cneruduka. [Ipeamer xumuu. Ipouncxoxaenue ciaosa "xumus". Mecto
XUMHH CPEIU HAyK O MPUPO/IE.

Jlononnumensno meopus yueoHo-uccie008amenscKuil ypogeHs. XuMus - SKCIIepUMeHTaIbHas
HayKa.

IlIpakmuka (y2nyfdaennsiii ypoeens). 3HaKOMCTBO ¢ Tpynnoid. MHCTpyKTax 1Mo mpaBuiaM MOBEJACHUS
Ha 3aHATHX. [IpakTryaeckas padora «3HAKOMUMCS ¢ XUMHUYECKOH TabopaTtopuei, ee
o0opyaoBaHHEM, C ITpaBuiIaMu Oe3onacHocTy B Hel». Koncynpranus «OdopmiieHne mpoeKTHOM
HanK».



/lonoanumenvno npakmuka yueono-ucciedogamenvckuii ypoeens. CoCTaBICHNUE
WH/IMBH]TyaJIbHOTO TJIaHa MMPOEKTHOM eATEIbHOCTH Ha TOJI.

I1. CBoiicTBa BelecTBa.

Teopus (yenybnennsiit yposens) BerectBo u Teno. BemiecTBa BOKpyr Hac u B Hac camux. CBoMCTBa
BEIIECTB: arperaTHOE COCTOSIHUE, IIBET, 3a1ax, dJIEKTPOMPOBOIHOCTb, TEIIONPOBOJHOCTD U T.1.
3aueM HYXHO 3HaTh CBOMCTBA BemecTB? KaMeHb - mepBhIii 00bEKT N3YUeHHUS YeTIOBEKa.
ITpeBpanienne BeniecTs Apyr B Apyra. Xumuueckas peakuus. [I[pu3Haku u ycaoBHs TEUEHHS
XUMHUYECKHUX peaklnil. ['opeHbe - 0/1Ha U3 NEPBBIX XUMHUYECKHUX PEaKLUi, U3BECTHBIX YEIIOBEKY.
Ponb orus B cranoBneHnu yenoBeka. Jlerenasl u mudsr 06 orxe. BemecTBa roproune u Heroprovue.
N3ydenne peakyiv TOpeHUs.

Jlonoanumensno meopus yueoHo-ucciedosamensckuii ypogens. J.111tans - 0CHOBOMONIOKHHUK
teopun ¢uorucrona. Pons M.B.JlomonocoBa u Aut.JlaByasbe B 00bSICHEHUN pEeaKIIMU TOPSHUS.
Ilpaxmuxa (yznyodnennsiit yposens). J1aboparopHbIe OTBITHI:

1. PaccmaTpuBaHue npeIMeTOB, CACJIAHHBIX U3 OJHOTO U TOTO € BEUIECTBA.

2. PaccmaTpuBaHue IpeaIMeTOB, CACTaHHBIX U3 PAa3HBIX BEIIECTB.

3. PaccmaTpuBaHue BEIIECTB C Pa3HBIMH (PU3NYECKUMH CBOMCTBAMHU.

[IpakTuueckue paboOThI:

1. M3yuaem cBOMCTBA BEILIECTB.

2. [IpoBoAMM XMMHUYECKHE PEAKIIMHU C 1IEJIbIO BBISBJICHUS MIPU3HAKOB M YCIIOBUM TEUEHUS
XUMHWYECKOU PEaKIuu.

JlaGopaTopHbIE OIBITHI;

1. BeImosmHeHNE OMBITOB, WILTFOCTPUPYIOUINX (PU3HYECKUE U XUMUUECKUE SBIICHHUS.

[TpakTrdeckue pabOTHI:
1. M3ydenune crpoeHus miaMmeHn. HarpeBaTenbHbie TPHOOPHI.

III. N3y4yeHue cocTaBa BelIECTBA - IEHTPAJIbHOE 3BEHO XUMUH

Teopus (yenyonennwtii ypoeens) V3 uero coctosT BemectBa? J[enuMo Jid BEIECTBO A0
OeckoHeuHOCTH? ATOM - HeJleTMMasi YacTHIla, COCTABHAS YacTh BCEX BEIICCTB. MOJIEKYIHI.
Xumuueckuit aneMeHT. BerecTBa npocThie U cioxHbie. O3HaKOMJIEHUE C CUMBOJIAMU DJIEMEHTOB.
Cumsouel H, 0, S, P, C, I, Br, Cl, Si. [lonsarre xumudeckoi ¢popmyibl. UUCTHIE BEIIECTBA U CMECH.
OnHOpoHBIC U HEOAHOKpaTHBIE cMecH. CITocOOBI pa3IBOCHUSI CMECE: OTCTauBaHue,
buIbTpOBaHKE, IEPEKPUCTAITN3AINS, IEPETOHKA, XpoMaTorpadus.

/Jlononnumensno npakmuka y4ueoHo-uccie006amenbCKuil yposets.
JlaGoparopHbie pabOTHI:
1. PaccmaTpuBanue o0pa3ioB MPOCTHIX U CJIOKHBIX BEIIECTB, MUHEPAJIOB U TOPHBIX TOPO/I.

[TpakTrueckue pabOTHI:
1. Paznenenne cMecu yepHIIa-Boa XpoMaTorpadueii.

IV. Kakue 0b1BaroT Bemecrsa?

Teopus (yenyonennsiit yposens) Kiaccupukanys BeniecTB Ha IPOCTHIE U CIIOXKHBIC. JleneHne
MIPOCTHIX BEIIECTB Ha MeTaJUThl ¥ HeMeTa/utbl. CumBoiel MeTaimioB Al, Fe, Cu, K, Na, Ca, Ba, Mg,
Ag, Aun, Hg, Ni, Cr, Mn. Kucnopon, ero otkpeitue. [Tonyuenue kucinopoa U3 nepMaHraHaTta Kajusl.
CoOupanue KHCIopoaa ABYMS CIIOCOOAMHU: METOJIOM BBITECHEHHUS BO3/lyXa U METOIOM BBITECHEHHS
Bojbl. OmipeenieHne KUuciopoaa. ['opeHne cepsl, yris U xkeles3a B Kuciaopoae. Bogopon - caMbrit
nerkuit ra3. Uctopus ero otkpeitus. ['openue Bogopona "I'pemyuas cmecs". Onpenenexue
BOJIOpPO/Ia, MTOJTy4YeHHe. YieKkucibli ras. [lonyuenue ero u3 Mmpamopa wiu mena. OnpeaeneHue
YIJIEKUCIIOTO ra3a ¢ MOMOLIBI0 U3BECTKOBOM BoAbl. CocTaB Bo3ayxa. 3yueHue coctaBa BO3ayxa.
Ponb A.JlaByasse. [lonsatue 06 uHepTHbIX ra3ax. Heon, apros, ux npumenenue. Kuciorsl. Kucnorst
B npupoje. PactBopeHue KUCIoT B Boae. [lelicTBUE CEepHOM KUCIOTHI HA TKaHb. Mephl



NpeIOCTOPOKHOCTH MPH padoTe ¢ KucaoTamu. JeficTBre KUCIOT Ha HHAUKATOpBl. OCHOBaHUS.
PactBopenue ocHoBanwmii B Boze. Lllemoun. JleiicTBue mienoveil Ha opraHu3m yejaoBeka. Mepsl
MPEA0CTOPOKHOCTH MPHU paboTe co mesnodamu. [erictBue menoueit Ha naaukatopsl. Conu. Kakue
os1BatoT conu? Conu B npupoze. [loBapennas conb. Poib moBapeHHO# conu B UCTOPUH
yenoBedecTBa. OpraHMyecKue BeecTBa: OENKH, 5KUPBI, YIIIEBOAbI, HYKJICHHOBBIE KUCIOTHI, X POJIb
JUIS1 5KMBBIX OPTaHU3MOB.

Jononnumensno meopus yuedoHo-ucciedosamenbckuil yposens. Metaibl IpeBHOCTH. BpOH30BbIiMf
1 XKene3Hbll Beka. [lonmyuenne MetaiutoB B npeBHOCTH. [lepron anxumun. BemecTBa-HEBUIUMKH.
ITneBmaTnueckas xumus. C.I'eitsic 1 ero mueBMaTudeckas BaHHa. [limactmaccsl M BOJIOKHA. 3auemM
OHHM HY’KHBI 4eJloBeKy; M3 yero ux nomy4aror.

Ilpakmuka (y2nyonennsiii yposens). JlabopatopHsie pabOTHI:

1. U3yuaem cBOICTBA METAIIOB.

2. PaccmaTpuBaHuE CIUIAaBOB MEM U JKEJIE3a.

3. O6HapykeHHe KUCIIOT B MMPOTYKTaX MUTAHHS.

4. JleficTBHSI UHIUKATOPOB HA KUCJIOTHI U MIEJIOYH.

5. PacTBOpeHHE OCHOBaHUM B BOJIE.

6. PaccmaTpuBanue o0pasoB coliei.

[TpakTraeckue padOTHI:
1. TTonyuaem, cobupaeM u onpeaensieM KUCIOPOI U BOJAOPOI.
2. 3yuyaeMm CBOICTBA METAIIOB.

JlononnumensHo npakmuxa y4eoHo-uccie006amenbCKuil ypoeeHts.
JlabopatopHbie pabOTHI:

1. PaccmaTpuBanme 00pa3ioB mIacTMacc U BOJIOKOH.

[TpakTrdeckue pabOTHI:

1. [Tonyyenue meau U3 Magaxura.

V. S3bIKk XuUMHH.

Teopus (yenyonennsiit yposens). Coctap BemecTB. Xumudeckas Gopmysa. BaaeHTHOCTD.
Onpenenenye BaJICHTHOCTH MO XUMHUYECKOH (opmyie. 3aKOH COXpaHEHHsI MAacChl BELIECTB.
Xumuyeckue ypaBHeHUs. CyIIHOCTh XUMUUECKON peakiuu. THUITbI XUMUYECKUX PEaKIIHiA:
pas3ioxKeHus, 3aMeleHust 1 oOMeHa. Peakiuu 9k30- U saH0TepMHUUecKue. Peakiun obpaTtumbie u
HeoOpaTtuMbie. CKOPOCTh XUMUYECKUX PEAKIUH.

Jlonoanumensvno meopus yueono-ucciedogamenvckuii ypogens. COBpEMEHHbIE TEOPUN
OMHAPHOCTHU DIIEMEHTOB.

Cocranenune Gopmys1 OMHAPHBIX COSTMHEHUH 110 BaJICHTHOCTH 3JIEMEHTOB.

DakTOpBI, BAUAIONINE HA CKOPOCTh peakunu. Kartann3aTopsl 1 HHTHOUTOPBHI.

Ilpakmuka (yenyonennsiii yposens). J1abopaTopHbIC OTIBITHI:

1. Pa3znoxeHne Manaxura pu HarpeBaHUH.

2. 3amelieHue MeM B pacTBOpE XJIopuaa Meau (2) KeIe30oM.

/Jlononnumensno npakmuxa yueoHo-uccied08amenbckuil yposens. JJabopaTopHbIe ONbITHI:
1. MI3yueHue BIUSHUS Pa3IMYHBIX YCIOBUN HA CKOPOCTh XUMUYECKUX PEAKLUI.

VI. Muorooopa3ue BemectB. Teopusn (yenyoneunnstii yposens). Knaccuduxanus u cCBOMCTBa
BemecTB. MHoroo6pasue BemecTs. Kitaccudukanus BemecTs no coctaBy. OKCHJIBI, ©X COCTaB.
[TonydeHune OKCHUIOB peakiuel TOpeHUs MPOCTHIX U CIOKHBIX BellecTB. COCTaBIEHUE YpaBHEHUN
peaKIuu TOPEHUS CIIOKHBIX BEIIECTB. Y CIIOBUS BOSHUKHOBEHUS U IIPEKPAIICHHS TOPECHHUS.
MemnenHoe oKuciieHrne. Mepbl ipeaynpeskaeHus moxapo. Kiraccupukanus oKCHI0B Ha OCHOBHEIE,
KHCIIOTHBIC, aMmoTepHbIe. KUCIIOTHI, MX cocTaB, KiaccuuKamms Ha KACIOPOI0COAepIKaITie 1
OCCKHUCIIOPOAHBIE, HA OJTHOOCHOBHEIE, IBYXOCHOBHBIC H TPEXOCHOBHBIC. KHCIIOTHBIN OCTATOK.
BajieHTHOCTH KMCIIOTHOTO OCTaTKa, POJIb KUCIIOT JIJIsl OPTaHU3MOB PACTEHUH, )KUBOTHBIX U YEJIOBEKa.
OcHoBanus, ux coctaB. [ mapookcorpymnma. lllenoun u HepacTBOpUMBIC B BOJIE OCHOBAHWSI,



cocTaBiieHHe (hOpMyYIT COJIeH 10 BaJICHTHOCTH METaJlIa M KUCIOTHOTO ocTaTka. Kimaccudukarms
coJiel Ha cpe/iHue, KUCIIble U OCHOBHBIE. [1uiieBas cojia 1 Majgaxut Kak MpUMepbl KUCIOH U
OCHOBHOM CoJIel, COJIM OpraHU3Mbl B OpraHu3Me uenoBeka. Peakiys HedTpaau3anum.
Jlonoanumensno meopus yueono-ucciedosamensckuii yposens. CoCTaBICHUE YpaBHEHUIN
peaKiuy rOPEeHus CII0KHBIX BEIIECTB.

Ilpaxmuxa (yznyoaennsiit ypogens). JlabopaTtopHbie pabOTHI:

1. PaccmoTtpenne 00pa3iioB OKCHIOB, OCHOBAaHUH, COJICH.

2. UccnenoBanue npoyKTa rOpeHUst yIiisi B KUCIOPOJIE.

3. O3HaKOMJIEHHE CO CBOMCTBaMH FMIPOKCHIOB HATPHS, KaJlbLins, Menu (2) uiu xenesa (3).
4. BzaumoIeHCTBHE LIEJIOYEH C KUCIOTaMH.

5. B3auMopencTBrE HEPACTBOPUMBIX OCHOBAHHM C KUCITOTAMH.

VII. UTtorospie 3aHATHS.

Teopus (yenyonennsiit yposens). Xumus Bo Bcex cepax xku3au. OCHOBHBIE HANIPABICHUS Pa3BUTHS
XUMHH B MUpPE U B HaIlIeM TrOpoJie, 00JacTH, CTpaHe.

ononnumensno meopua yuedHO-ucciedosamenvckuil ypoeeHb. BO3MOXHOCTH JajbHEUIIe
pa3paboTKu, pa3BUTHUS TEMbI HAYYHO-MCCIIE0BATEIHCKOM pabOTHI.

Ilpakmuxka (yenyonennsiii ypoeens). Kpyrneiii cron «B3rnsg Ha MUp BOKPYTr Hac € TMOMOIIBIO
XUMHH»

/Jlononnumensno npakmuka yuedono-ucciedosamenvckuit ypoeeny. OtdyeTHass KOHPEpEHUIUS IO
pedepaTUBHBIM M SKCHEPUMEHTANbHBIM paboram. KomnekTuBHOE OOCYXIEHHE HWTOTOB Toxa M
WH/IMBHUIyaJIbHOE OCMBICIIEHHE CBoe aesrenbHocTH. KoHcynpramumss «AHaIW3 — KaudecTBa
BBITIOJTHEHUS [TPOEKTay.

Hmoczosean ouacnocmuka. Ankera-tect « TepMUHOIOTHYECKUII MUHUMYM IOHOTO XUMHKay. AHalIN3
nopT¢OINO UCCIIEIOBATENBCKUX PAOOT M MPOEKTHBIX NANOK. AHAIN3 UTOTOB KOH(PEPEHLIUH.

Coneprxanue nporpamMmsl 2 roga o0y4eHust

I. Beeaenne.

Teopusa (yenyodnennsiit yposens). llpesenraiius Kypca: [elu U 3aJja4d, OpTaHu3alus 3aHITHI U UX
cnerduka.

Ilpakmuka (yenyonennwtit yposens). VIHCTpyKTax 10 TexHUKe Oe3omacHocTu. JlemoBast wurpa
«[InanupoBanne paboThl 0OBbETUHEHUS». 3HAKOMCTBO C KaJCHAAPEM KOHKYPCHBIX MEPOIPHUSTHH.
HononnumenvHo npakmuka y4eOHO-UCCIe008aMeNbCKUll ypogesb. 3HAKOMCTBO C KaJleHAapeM
KOHKYPCHBIX MEPOIIPHUATHHA, B KOTOPBIX MOYKET IPUHATH YYaCTUE aBTOP HAYYHO-HCCIIEI0BATEIbCKON
pabotsl. CocTaBiieHHEe HHAMBHUIYAJLHOTO TJIaHA UCCIIEIOBATEIHCKON M MPOEKTHON NesATeIbHOCTH Ha
roa. Koncynpranus «Odopmienue npoekTHoi nanku». Pacckas, Oecena, pabota ¢ TOMOTHUTEIHHON
JUTEPATYPOH.

Bxoonaa ouaznocmuka. Ankera «3Haro — He 3Ha10. Y MEI0 — HE YMEIO».

II. Crpoenne aroma. Ilepuoguyeckuii 3aKOH W mNepHOAUYECKAS CHCTEMa XHMHYECKHX
jemMenToB .. MenaesieeBa.

Teopus (yenyonenuwlii yposeHs). DBOIIONUS TIPEACTABICHU 00 aTOMHOM CTPOCHHHU BEIIECTBA.
Artomuctruka apeBHUX yueHbIX. Ponmb M.B.JlomonocoBa u JI./lanbToHa B pa3BUTHH Yy4YeHHs 00
aromax W moJiekynax. CioxHoe cTpoeHue atoma. Mogenu atoMmoB. [lnaHerapHas Moxenb aroma
O.Pesepdhopna. IIpotonHo-HeliTponHass Teopusi. CocTosHME DJIEKTPOHOB B artome. llonsTue
KBaHTOBBIX uncesn. CocTaB, CTPOCHUE U CBOMCTBA 3JIEMEHTOB, B aTOMax KOTOPBIX 3amoJIHsIOTCS 1, 2,
3 »Hepreruyeckue ypoBHU. CBoilcTBa aTOMOB: paAuycC, SHEPrus TeoHH3auuu, cpoiactBo C k
QJICKTPOHY, OJJICKTPOOTPpHULATCIbHOCTb, HN3MCHCHUC OTHX CBOMCTB B nepuoaax W TIJIAaBHBIX
noarpynmax. Ilepromnyeckuii 3aKOH CTpPOCHHsS aTOMOB. llepronnueckoe W3MEHEHHE CBOWCTB
3JIEMEHTOB U UX coeauHenuil. [lepruoanueckas cucrema xumudeckux 3neMenToB [[.11.Menneneesa -
oToOpakeHHe NEepUOAMYECKOro 3akoHa. CBS3b CTPOEHHE aToMa, CBOWCTB 3JEMEHTa U €ro
COCIMHEHUN ¢ moJoxeHneM ero B llepuonnueckod cHCTEME XHMHYECKHX JJIEMEHTOB
JI..Menneneena.



Jlononnumensno meopua yueoHo-ucciedosamenvckuil ypoeens. (OCOOCHHOCTH 3aNOTHEHUS
AIIEKTPOHHBIX 000JI0UEK aTOMOB OOJBIIMX Mepuo10B. [loHsATHE 0 TAaHTAaHOUAAX U AKTHHOU/IAX.
Ilpakmuka. YpOK-IIyTEeIIECTBUE B UCTOPUIO XUMHHU. [10oNIBITKN K1accudUKaluy 3JIEMEHTOB.
CooOuienus o paborax; 0 Ki1accu(uKaluy 3JIeMEHTOB, KOTOPbIE ObUTH MPEAIOKEHbl YUCHBIMU
XUMUKaMu. XUMUYECKUH Beuep o KU3HU u aestenbHocTr [[.1. Menneneesa (ITnan: JlerctBo n
IOHOCTh. YueOa B yHUBepcHUTEeTe U 3a rpanueil. Hayunsie otkpeitus. [lenaroruueckas
nesTenbHOCTh). OdopmiieHre My3bIKaIbHOE U XYy/105KECTBEHHOE.

Jlonoanumenvno npakmuka yueonHo-ucciedoeamensCckuil yposens. VIHTeIeKTyallbpHas urpa
"Uro? I'ne? Koraa?" mo meprnoanueckoii cucTeMe 1 XxapakTepucTuke 35eMeHToB (KomaH sl
3HATOKOB COPEBHYIOTCS MEXTy cOO0H, HaOMpast HanOoJIbIIIee KOIMIecTBO (umIek. Bormpocsr
COCTaBJIEHBI TaK, YTOOBI yJaIInuecs B OTBETaX MPOJAEMOHCTPUPOBAIIN CBOU 3HAHUS O TIEPHUOAMYECKON
CUCTEME U XMMHUYECKUX IIIEMEHTaX.)

II1. Xumnueckasi cBa3b. CTpoeHUe BenecTBa.

Teopus (6a3oebtii yposens). DNCKTPOHHAS IPUPOIA XUMUIECKOH CBs3U. CIIocoObI 00pa3oBaHUs U
BU/JIbI XUMHUUYECKOM CBsi3u. CBOWCTBA KOBAJICHTHOW CBSA3U: JJIMHA CBSI3U, YJHEPTHUS CBS3H,
HarpaBJeHHOCTH CBs3U. ['eoMeTpust monekyd. [lonsspHOCTH CBSI3M U MOJISIPHOCTH MOJIEKYJI.
BanieHTHOCTB C TOUKH 3peHUS JIEKTPOHHBIX NpeJicTaBaeHuil. CpaBHEHME TTOHSATHI: BaJ€HTHOCTD U
cTernieHb okucieHns. CTpoeHHUe BeIIecTBa. Y pOBHH OpraHHU3aIMK BenlecTBa. AMOp(HbIC 1
KpucTajuimueckue Bemniectra. Kpucrammmueckue pemerku. CBa3b cOCTaBa U CTPOCHHS
KpUCTAJUIMYECKON PEIIETKU CO CBOMCTBAMH BEIIECTB.

ononnumenvno meopus yueono-ucciedosamenvckuii ypoeens. I1oHsITHE aNIOTPONTUU Ha
npUMepe aJUIOTPOIHBIX BUIOM3MEHEHHH yriepoaa-anmasa u rpadura. [lpuarnsr MHOrooOpasus
BEIIECTB.

Ilpaxkmuka. JleMoHCTpaluy MoJieNel KpUCTANIMYECKON pelIeTKU. DKCIIEPUMEHTHI 10
BBIpAIIMBAHUS KPUCTAIIIOB.

IV. DaekTpoanTnyeckas JucCOUAMS.

Teopus (6a3zoewiii yposens). IBONIONNS IPEACTABICHUN 0 pacTBopax. Puszndeckas Teopus
pacTtBopoB. TerioBbIe ABICHUS MIPU pacTBOpax. XuMuueckas Teopus pactsopoB .. Meneneena.
CoBpeMeHHas TEOpHs paCTBOPOB KaK OTOOpaXeHHE TEOPUH IIEKTPOIUTUIECKON TEOPUHI

AN .Menneneena.

Jononnumenvno meopus yuedono-ucciaedosamenvckuii yposens. Pons B.A KuctakoBckoro u
N.A.KabiykoBa B co3aHIH T€OpUH pacTBOPOB. MoH ruapokconus, JloHOpHO-aKIIENITOpHAsS CBA3b.
CBoiicTBa HOHOB. XMMUYECKHE CBOWCTBA 3NEKTPONUTOB. CBONCTBA B3aUMOACUCTBYIOIINX HOHOB.
I'uaponus coneld. DNEKTPOIN3 PaCIIIaBOB U PACTBOPOB.

Ipaxkmuka. JleMOHCTpanuu:

1. Beigenenue v MoriouieHue TEIIOThl IPYU PACTBOPEHUH Pa3INYHbBIX BEIIECTB.

2. UccnenoBaHre HEKOTOPBIX CBOMCTB MOHOB, LIBET, MBIJIKOCTh Ha OLIYIb, K3MEHEHHE 1IBETA
WH/IMKaTOPOB.

3. DAEKTPOIN3 pacTBOPOB XJIOpHaa MeaH (2) M MIOHUIA KaJusl.

JlaGopaTopHBIC OTIBITHI:
1. McnpiTanue pacTBOPOB, COJIEH HHIANKATOPOM.
2. Y nanenue BoJbI ¢ MeHOTO Kynopoca. [IpeBpamenue cynbdara mean (2) B MeIHBIN Kymopoc.

[IpakTryeckue paboThl 1. Pemenne skcriepuMeHTaIbHBIX 3334 10 TeMe «DJIEeKTPOITUTHIECKas
quccouuanusy PacuetHsle 3a1aun:
2. Beruncnenue ¢ IpUMEHEHUEM MOHATHI «KPUCTAJUIOTHIPATHD.

3. Pemenne 3aa4 o teme «PacTBopb.

Pemenue 3amau Ha pacTBOpHI a) % KOHLEHTpAIMH, 0) MOJIIpPHAs KOHIICHTPALHS



Urpa — npencrasienune «Bojga - yaIuBUTENBHOE M yHHKaJIbHOE BemiecTBo» (KomaHabl roToBST
NpeJICTaBICHUE O BOJE B pa3HBIX acrnekTax: Poiib 1 3HaUeHue BOJIbI B )KU3HU JIIOJIEH U IPUPOIBI.
Bona xak yHUKaNbHBIM pacTBOPUTENh. Y TUBUTENIbHBIE XUMHUUECKHUE CBOMCTBA BOJIBI. DKOJIOTHYECKOE
3HaY€HUE BOJIbl, OXpaHa BOJbI U Jp.).

V. Xumndeckne peakinum.

Teopus (6a3zo6vlii yposens). DNEKTPOHHAS TIPUPOIA XUMHUECKOoH peakimu. Kitaccndukamms
XUMHUYECKOHN peakunu. OKUCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMNA. DHEPTeTHKA U HAIIPABIICHUE
XMMHWYECKHX peakiui. TepMoanHaMuKa, YTO OHA U3ydaeT. MI3MeHeHne 3amaca SHEpruu B
pearupytomieit cucreme. DHTanbmUsA. TermnoBoi 3G exT XxuMmudeckoid peakiun. 3aKoHHbI [ ecca.
OHTanbnuu 00pa3oBaHMs U CrOpaHUs BelecTB. BO3MOXHOCTh U HanpaBiieHHEe NIPOTEKAHUS peaKIIUi.
Outponus. DHeprus ['ubca. YcioBusi caMonpon3BOIbHOTO NpoTeKanus peakuuu. Kuneruka u
XUMHUYECKoe paBHOBecHe. CKOPOCTh XMMUUYECKOM peakiui. 3aBUCUMOCTb CKOPOCTH OT Pa3IHMYHBIX
(dakTopoB. 3akoH nelicTByronux Macc ['ynpa0epra - Baare. Kunetndeckoe ypaBHEHUE CKOPOCTH.
3aBUCHUMOCTbH CKOPOCTH XUMUYECKOM peakiuu oT Temieparypsl. [IpaBuno Bantropda. Dueprus
aKTHBaLlUY.

Jlonoanumensvno meopus yueoHo-ucciedosamenvckuit ypogens. Karanus. 'oMoreHHslil n
reTeporeHHbIN Katanu3. Karanus u uHrnoupoBanne. MexaHusM AeicTBHs Kataiau3aTopa. [IpuanHer
U3MEHEHHUSI CKOPOCTH PEAKLIUU OT TeMIepaTypsl U KaTanuzatopa. OOpaTumble 1 HeOOpaTUMBbIE
peakunu. Xumuueckoe paBHoBecue. KoHcTanta paBHoBecHs. CMEIEHUE XUMUYECKOIO PABHOBECHSI.
Ilpakxmuxka. PacctanoBka Ko3()(PHUIIMCHTOB B OKUCIUTEILHO-BOCCTAHOBUTEIILHBIX PEAKITHIX
METOJIOM 3JIEKTPOHHOT0 OajlaHca U METOJIOM ToTypeakiuii. PacueTHsie 3a1aun:

1. PacueTts! TemnoBbIX 3(h(HEKTOB XMMUYECKUX PEAKIUi 10 TEII0Ta 00pa30BaHUs WM CTOPAHHS
UCXOAHBIX U 00Pa3yIOIIUXCs B pE3yJIbTaTe PEaKIIUU BEIIECTB.

2. Pacuetsl, cBsi3aHHBIE C BO3MOXHOCTBIO MTPOTEKAHUS PEAKIIUU C UCIIOIb30BAHUEM CTaHIAPTHBIX
sHepruii ['ubca.

Jemonctpamuu: 1. OnbITHI, MOKA3bIBAIOIINE CMEIICHHE XUMUYECKOTO paBHOBecHs. JlabopaTopHbIe
OTIBITHI:

1. 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIIEHTPAIIUH PEATHPYIONTUX BEIIECTB, IOBEPXHOCTU
COIMPUKOCHOBEHUS, TEMIIEPATYPHI.

2. [letictBue Guosiornueckux (pepMEHTOB Ha MIPOLIECC Pa3ioKEHUS MTEPOKCHIA BOIOPO/IA.

VI1. XuMus HeMeTa1J10B.

Teopus (6azoevtit yposens). OG30p MO MOJIOKECHUIO B Tepuoamdeckoii cucreme J[.1.Menneneena.
CtpoeHue aToMOB.

Jlonoanumenvno meopus yuedHo-ucciedosamenvckuil ypoeens. VIsMeHeHue cocraBa, CTpOCHUE U
CBOMCTB MPOCTHIX BEIIECTB-HEMETANIOB, 00pa00TaHHBIX AJIEMEHTaMH: 1) 0JTHOTO Tepuo/a; 2) OaHON
rpynnsl nepuoandeckoi cucremsl /.M. Mennaeneesa.

Ilpakmuxka. JlemoHcTpanuu: Mojenu KpUCTAIMYECKUX pemieTok. JlabopaTOpHbIE OMBITHI:
ITonyuenne mnmactuyeckod cepbl. PacuerHble 3amauu: Pemenue 3agad pa3HbIX THUIOB. BeImyck
XUMHUYECKOM CTEHra3eThl Ha OCHOBE H3Yy4YeHHOro wmatepuana. CocTaBiieHHE 3aHUMATENbHBIX
KPOCCBOP/IOB.

VII. XuMHus METaJLI0B.
Teopus (6a3oeviii ypoeens). O030p METALIOB IO TOJOXEHUIO B TMEPUOJAUYECKON CHUCTEME
JA.M.MenzneneeBa U CTPOEHHIO aToMa. BHIbl KpHUCTAaNIMYECKUX peHIeTOK MeTauioB. CriaBbl.

KI/ICJ'IOPO,I[HBIG COCANMHCHUA MCTAJLJIOB, H3MCHCHHE HUX CBOMCTB B Nepuoaax M IrjIaBHbIX IOATPYIIIIax
HCpHOI[PI‘lCCKOﬁ cucreMsl. IlousaTue o MNEPUOKCHUAAX U THApHUIAX. SHCKTpOXI/IMI/I‘{eCKI/Ie IPpOUECCCHI.
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[TorsTne 00 5SJIEKTPOTHOM TOTEHIMANE. OJICKTPOXHUMHUUYSCKUN PsI  HANPSHKCHUH METaJlIoB.
T"anpBaHMYECKHil DJIIEMEHT.

Jlononnumenvsno meopus yueoHo-ucciedosamenbckuil yposens. OcoOCHHOCTH 3aMIOTHEHUS
3JICKTPOHHBIX 000JIOYEK aTOMOB METAJIJIOB IOOOYHBIX moATpymm. [IpudanHa cX0aHBIX 3HAUESHUN
pagnycoB aTOMOB. DHEPTUs HOHU3AINH dTHUX JIEMEHTOB.

Ilpaxkmuka. JleMOHCTpanuu:

1. Moaenu KpUCTaUTMYECKUX COSTMHEHUN METAIITIOB.
2. O6pa31pl METaIOB U CILIABOB.

3. OkucauTenbHbIE CBOMCTBA COeIMHEHUI XpoMa (4).

JlaGopaTopHBIE OTBITHI;
1. PaccmaTpuBanue oOpa3iioB METaNIOB U CIIJIABOB.

2. CocTaBiieHHE TaIbBaHUYECKON TapBbI.
PacueTrHble 3a1aun: penieHne 3a1a4 pa3HbIX THIIOB.

VIII. UToroBbie 3aHATHS.

Teopus. Bo3MOXHOCTH JANbHEMIIETO U3yUYEHUS TEMBI.

Ilpakmuka. Xumunudeckuii Beuep "Xumudeckue uyzaeca" PaspaboTka cueHapus M pPENETUIMH.
Hoodopmnenne mnoprdonno W NpoekTHON manku. KHrToroBas koH(pepeHIUs ¢ TpuUrianicHuEM
CHENHANINCTOB HHCTUTYTA SKOJIOTHUHU BOJDKCKOTo Oacceiina PAH. KonnektuBHOE 00CyX1eHIE HTOTOB
roja ¥ WHAMBHIYAJIBHOE OCMBICIEHUE CBOEH neATenbHOCTH. KoHcynpranus «AHamu3 KadecTBa
BBITIOJTHEHUS [TPOEKTay.

Hmozosasn ouacnocmuka. Ankera-tecT « TepMHUHOIOrNYECKUII MUHUMYM IOHOTO XUMHKay». AHaIIN3
UTOTOB KOH(pepeHIH. AHAIHU3 MOPT(OIHO UCCIEA0BATEIHCKUX U TBOPUESCKHUX padoT.

1.13. Copepxanue nporpamMmmsl 1 rona odyuenus.

Ne Tema OcHoBHOE KonuuectBo
/T ypoka coJIepKaHue 4acoB
1. | JlaBaiiTe mo3Hakomumcs. | Xumus. [Ipoucxoxnenue cnosa "xumus'. 1

MecTo XUMHH Cpeu HayK O MPUPOJE.
Xumus - sKCnepumMeHmanbHas HayKda.

2. | IlpakTudeckas pabora HNHcTpykTax Mo mpaBuiaM MOBEJACHUS HA 1
«3HaKoMHUMCS ¢ 3aHATHSIX. 3HAKOMCTBO C XUMHYECKOU
XMUMHYECKON nabopaTopueit, 000pyJOBaHUEM U TIPAaBUIIAMHU
nabopaTtopuei, ee 0e3omacHOM paboTHI
000pyI0BaHKEM, C Cocmasnenue uHOUBUOYAILHO20 NIAHA
IpaBUIaMK OE30IIACHOCTU | NPOEKMHOTL 0esimenbHOCIU Ha 200.
B HEI»

3. | U3 uero noctpoen mup? | BemiectBo u Teno. BemecTsa BOKpYT HAC U B 1

Hac camux. CBOMCTBa BELIECTB: arperaTHoOe
COCTOSIHME, LIBET, 3amax,
EKTPONPOBOIHOCTD, TEIIIONPOBOJHOCTD U
T.J. 3a4e€M HYXXHO 3HaTh CBOMCTBA BELIECCTB?
Kamensb - nepBbIif 00bEKT U3yueHUs
YEJIOBEKa.
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Kak n3menuth
BEIECTBO?

[TpeBpartieHre BEMIECTB IPYT B IpyTa.
Xumnueckas peakiys. [[pu3Haku u ycaoBus
TEYCHUS] XUMHUYECKUX peakiuii. ['opeHbe -
OJTHA U3 MEPBbIX XUMUUECKUX PEaKIui,
M3BECTHBIX 4eJ0BeKy. Poib orus B
CTaHOBJICHHUH YelloBeKa. JIereHpr 1 MudsI 00
orHe. BemecTBa roproune u HETOprOYHe.
N3ydenune peakium rOpeHus.

LImanws - 0CHOBONONONCHUK MeopUU
¢rozucmona. Porw M.B.Jlomonocosa u
Aum.Jlagyasve 6 0OvAcHeHUU peakyuu
2openus.

JlaGopaTOpHBIE OIIBITHI:

1. PaccMaTpuBaHue MpeMeToB, CACTaHHBIX
U3 OJTHOTO M TOTO )K€ BEIECTBA.

2. PaccMmarpuBaHue MpeMeToB, CICTaHHBIX
U3 Pa3HBIX BEILECTB.

3. PaccMaTpuBaHue BEIECTB C Pa3HBIMH
(U3NYECKUMU CBOMICTBAMH.

5. | IlpakTuaeckas pabora ®duszuueckre CBONCTBA BEIIECTB.
«MHoroo0pasue
BEIIECTB
6. | IIpakTrueckas pabota [TpoBoaMM XMMUUYECKHE PEAKIUHU C LEIbIO
«Kak 3acTtaBuUThH BBISIBIICHHSI [TPU3HAKOB M YCJIOBUHN TEUCHHUS
BCIIICCTBA pearupoBaThb XUMHYECKON PEAKIIMH.
APYT ¢ ApyromM?» JlaGopaTOpHBIE OIIBITHI:
1. BeInosHEeHHE OTBITOB, WILTFOCTPUPYOIITIX
(bu3nYeCKUe U XUMUYECKUE SIBICHUSL.
7. | llpakTaeckas pabora HaGmronenue 3a ropsieii cBe4oii.
«[Inamst cBeyH. CnuproBka. Cyxoe roprouee
HarpeBarenbHble
npuOops»
8. | 3aryisHEM BHYTpb W3 uero coctosT BemecTsa? Jleaumo iu
BEILIECTBA BEIIECTBO 710 OECKOHEYHOCTH? ATOM -
HeJleIMMasi 9aCTUIIa, COCTaBHAS 9aCTh BCEX
BemecTB. Monekynpl. XUMAYECKUN 3JIEMEHT.
BemrecTBa mpocThie M CIIOKHEIE.
9. | Xumunueckas O3HaKOMJICHHE C CHMBOJIAMHU DJIEMEHTORB.
MAUCHbMEHHOCTb. Cumsonsl H, 0, S, P, C, I, Br, Cl, Si. [loastre
XHUMUYECKOH (POPMYIIBI.
10. | BemectBa Bokpyr Hac UucTtsie BemectBa u cMecu. OHOPOAHBIE U

HEOoJHOKpaTHbIe cMech. CriocoOb
pa3aBOCHHS CMECe: OTCTauBaHKE,
(buIbTpOBaHKE, MIEPEKPUCTATUTA3AITHS,
NeperoHka, xpomartorpadus.
Jlabopamopnvie pabomol.

1. Paccmampusanue o6pazyoe npocmeix u
CTLOJICHBIX BeUieCm8, MUHEPANO8 U 2OPHBIX
nopoo.
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Ipaxmuyeckue pabomoi:
1. Paszodenenue cmecu wepruia-600a
xpomamozspaguetl.

11.

IIpocteie BemecTBa.

Krnaccudukarus BemecTs Ha MPOCTHIE H
CJIOKHBIE. [IeleHne mpoCThIX BENIECTB Ha
METaJITBI ¥ HeMeTasuTbl. CHMBOJIBI METAIIIIOB
Al Fe, Cu, K, Na, Ca, Ba, Mg, Ag, Au, Hg,
Ni, Cr, Mn.

Memannwt Opesnocmu. bpon3o6wiii u
arcenesnvlil éexa. llonyuenue memannog 6
opesrnocmu. ITlepuoo arxumuu. Bewecmea-
Heguoumku. Ilneemamuyeckas xumus.
C.Tetinc u eco nneemamuyecKkas 6aHHa.
Ilpakmuka (y2nyoaennsiit yposens).
JlabGoparopHbie pabOTHI:

1. U3yuaemM cBOWCTBa METAJIJIOB.

2. PaccMaTpuBaHMe CIUTaBOB MEAM U HKeJle3a.

Ipaxmuueckue pabomoi:
1. lonyuenue meou uz maraxuma.

12.

Urto 3acraBiser
BEI[ECTBA FOpPETh?

Kucnopon, ero otkpsitue. [lonydyenue
KHUCJIOPO/Ia U3 TIepMaHTaHaTa Kausl.
Cobupanue Kuciaopoia AByMs Clioco0amu:
METOJIOM BBITECHEHHS BO3/[yXa U METOJIOM
BBITECHEHUs BOMBI. OTpeiesieHne KHCIopo/ia.
I'openwne cepsl, yrias u xKene3a B KUCIOPOIe.
[TpakTudeckue pabOTHI:

1. [Torygaem, cobupaem u ompeenseM
KHCIIOPO/I.

13.

CaMblil IpoCTOM 3JIEMEHT
BO BCEJIEHHOU

Bonopon - camslii sterkuii ra3. ctopus ero
oTkpsiTud. ['openue Bogopoaa "I'pemyuas
cMmech". OnpeneneHue BOA0PO/a, IOTyUeHHUE.
[TpakTudeckue pabOTHI:

1. [Toryuaem, cobupaem u onpezesseM
BOJIOPO/I.

14.

3HAKOMBIH HE3HAKOMEI]

Yraekucnsii ras. [Tomydenue ero u3 Mpamopa
nnu Mena. OnpeneneHnue yrileKucioro rasa ¢
MIOMOIIIBEO U3BECTKOBOM BOJIBI.

15.

YeM MBI OBIIIAM?

Cocras Bo3ayxa. M3yuenue coctaBa Bo3ayxa.
Ponp A.JlaByasbe. [lonaTue 06 MHEPTHBIX
razax. HeoH, apros, ux npuMeHeHue.

16.

Kucsie Beriectsa B
MIPUPOJIE.

Kucnotel. Kucnotst B mpupojie. Pactsopenue
KUCJIOT B BoZe. JleliCTBHE CEpHOM KUCITOTHI HA
TKaHb. Mepbl Pe0CTOPOKHOCTH TIpH paboTe
¢ Kuciotamu. [{eficTBHE KHCIOT Ha
WHUKATOPBI.

JlaboparopHbie pabOThI:
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1. O6Hapy>keHue KUCIOT B MPOTyKTaxX
MTUTAHUSL.
2. JleficTBHSI MHIIUKATOPOB HAa KUCIOTHI

17.

Enxune BemecTBa B
MpUpoOE.

OcHoBanus. PactBopenue ocHOBaHMI B BOJIE.
[llenoun. JleficTBUE MIENOYEN HA OPTAHU3M
YyeoBeKa. Mepbl peIoCTOPOKHOCTH MpU
pabote co menogamu. JleiicTBre menoueii Ha
WHUKATOPBI.

JlaboparopHblie pabOThI:

1. JleficTBUSI ”HAMKATOPOB HA MIETOYH.

2. PacTBOopenne ocHOBaHUH B BOJIE.

18.

Bce nu conu conenrle Ha
BKyC?

Counu. Kakue 6b1Batot conmu? Comnu B
npupoze. [lopapennas conb. Poib
MOBApEHHOM COJIM B UICTOPHUH YEJIOBEUECTBA.
JlabGoparopHbie pabOTHI:

1. PaccmaTpuBanne oOpasIioB CoJeH.

19.

BemecTBa Hamero tena

OpraHuveckue BEIIeCTBa: OCIKHU, JKUPHI,
YIJIEBOJIbI, HYKJICHHOBBIE KUCIIOTHI, UX POJIb
TS JKMBBIX OPTraHU3MOB.

IInacmmaccel u 8010KHA. 3auem OHU HYIHCHDL
uenogeky, M3 uezo ux nonyuaiom.
Jlabopamopnwvie pabomei: 1.
Pacemampusanue obpasyos nnacmmacc u
B0JI0KOH.

20.

Kak 3amnucath BeecTBo
Ha Oymare?

Xumudeckas popmyia. BareHTHOCTS.
OmnpenerneHne BaIlCHTHOCTH 110 XUMHYECKON
dbopmyie.

Cospemennvie meopuu bunapHocmu
9/1eMeHmMO8.

Cocranenue Gpopmys OMHAPHBIX
COEIMHEHHI M0 BaJICHTHOCTH 3JIEMEHTOB.

21.

XUMHAYECKHE
HPEIIOKEHU.

3aKOH COXpaHEHUS MAcCChl BEIIECTB.
XUMUYECKUE YPaBHEHUSI.
CocTaBrieHne XUMUYECKUX YpaBHEHUI.

23.

PazHooOpasue
MPEBpAILCHUI B IPUPOIE

CymHoCTh XUMHUYECKON peakiuu. THrmbl
XUMHMUYECKHUX PEakLni: pa3ioKeHus,
3aMeleHus 1 oomMena. Peakunu sk30- u
sHI0TepMHUYeckHe. Peakiuu oOpaTumMble u
HeoOpaTHMEIE.

JlabGopaTopHble ONBITHI:

1. PaznokeHue Manaxura npu HarpeBaHUH.
2. 3amMelieHue MeJM B pacTBOpE XJIOpU/a
MeH (2) Keme3oM.
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24.

[Touemy peakuuu
MPOTEKAIOT C pa3HOM
CKOpOCTHIO?

®daxTopHl, BIAUSIONIME HA CKOPOCTh PEAKIIUH.
KaranuzaTopsl 1 HHTUOUTOPBI.

25.

PoncrBeHHHKM Kuciopona

Knaccugukarys u cBOHCTBa BEIIECTB.
Mmuoroo6pasue BemniecTB. Knaccudukarus
BELIECTB MO cocTaBy. OKCHJBI, UX COCTaB.
[Tomydenune OKCHIOB peakuuend rOpeHus
IIPOCTBIX U CIOXKHBIX BemecTB. CocTaBieHue
YpaBHEHUH peakliy TOPEHHUS CIOKHBIX
BELIECTB. Y CIIOBUSI BOBHUKHOBEHUS U
MpeKpaleHus ropeHus. MeienHoe
OKHcJeHue. Mepbl Ipeynpe:KaIeHus
noskapoB. Knaccudukaius okcuioB Ha
OCHOBHBI€, KUCIIOTHBIE, aM(OTEepHBIE. .

Cocmasnenue ypasnenuii peaxyuu 2opeHus
CTOJACHBIX BEUjeC8.

JlabGoparopHbie pabOTHI:

1. PaccmoTpenue o0pa3ioB OKCHU/IOB,
OCHOBAHMM, COJICH.

2. UccnenoBanue NpoayKTa rOPEHUs yIis B
KHCIIOpOJIE.

26.

YeM onacHEI KUCIOTEI?

Kucnotsl, ux coctas, kiaccupukanus Ha
KHCJIOPOAOCOAEpKaIIie U OECKUCIOPOHbIE,
Ha OJTHOOCHOBHBIE, IByXOCHOBHBIE U
TpexocHOBHBIE. KHCITOTHBIN OCTaTOK.
BajeHTHOCTh KHCIIOTHOTO OCTAaTKa, POJb
KHCJIOT [T OPTaHU3MOB PACTCHUH,
KMBOTHBIX U YEJIOBEKa.

JlaboparopHblie pabOThI:

1. PaccmoTpenue o0pa3ioB KUCIOT

27.

Kak HeitTpanuzoBarb
IeJ10Yb?

OcHoBaHus, UX coctas. [ uapookcorpymnmna.
[lenoun u HEPACTBOPUMBIE B BOAE
OCHOBAaHUSI, COCTaBJIeHUE (POpMyI coneit o
BaJICHTHOCTH METaJIa ¥ KUCIIOTHOI'O OCTaTKa
JlaGoparopHbie pabOTHI:

1. PaccmoTpenue oO6pa3iioB OCHOBaHHH.

2. O3HaKOMJIEHHE CO CBOMCTBAMH
TUAPOKCHUIOB HATPHs, KanbIius, meau (I11) nnm
xenesa (III).

3. BzaumoelicTBue IEe104YEN ¢ KUCIOTAMU.
4. BzanmojieiicTBHE€ HEPACTBOPUMBIX
OCHOBAaHMM C KUCJIOTaMHU.

28.

OmnacHa 11 moBapeHHas
coJib?

Knaccudukanus coneit Ha cpeHue, KUCIbIe U
ocHOBHbIE. [IuieBas cona 1 Manaxur Kak
MIpUMEPBI KUCIIONH U OCHOBHOM COJIEH, CONU
OpPraHHU3Mbl B OpPraHHU3Me YelIOBEKa.
JlabGoparopHbie pabOTHI:

1. PaccmoTpenme o0pasioB cosei.
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29.

XUMHA U )KU3HbD.

Xumust Bo Bcex cdepax xuzHH. OCHOBHBIC
HANpaBJICHUS Pa3BUTHS XUMHH B MHUPE U B
HaIIeM ropojie, 00JIacTH, CTpaHe.
Boszmooicnocmu  danvuetiweli  pazpabomxu,
Passumusi memvl HaAy4HO-UCCIe008AMeNbCKOl
pabomol.

30.

B3risig Ha Mup BOKpYT Hac
C TIOMOIIIbIO XUMUH

Kpyraeiit cron «B3risig Ha MUp BOKPYT Hac
MOMOUIBIO XUMHUN

Omuemmnas Kongepenyus no peghepamueHvim
U IKCNEePUMEHMANLHBIM PADOMAM.
Konnexmusnoe oocyacoenue umozog 2ooa u
UHOUBUOYATIbLHOE OCMbICAEHUE C8Oel
Odesamenvrocmu. Koncynomayus «Ananu3z
Kauecmea 6biNOJIHeHUs NPOEeKmMay.

Hmozo6an  Ouacnocmuka.  AHKETa-TECT
«TepMUHOIOTMYECKUA ~ MUHUMYM  FOHOTO
XUMHUKAY. Ananus nopTdomo
UCCIIEIOBATENCKUX PpabOT W MPOEKTHBIX
nanok. AHaJau3 UTOTOB KOH(EPEHIINH.

Coaepixanue nmporpamMmsl 2 roga o0y4eHust

1.13. Copep:xkanue nporpamMmsl.

Ne
/11

Tema
ypokKa

OcHoBHOE
CoJIep)KaHue

KoianyecTBO
4acoB

Bseneunue

[Tpe3enTanms Kypca: Ieiu U 3a/1a4H,
OpraHu3aIys 3aHATHH U UX crieruduka.
WHCTpyKTa)X 1O TEXHHKE OE€30MacHOCTH.
HenoBass wurpa «[lnanupoBanue pabOTHI
00bEeTUHEHUS». 3HAKOMCTBO C KalleHIapeM
KOHKYPCHBIX MEPOTIPHUSITUH.

3naxomemeo ¢ Kanenoapem - KOHKYPCHbIX
Meponpusimutil, 8 KOMOPbIX MOACEM NPUHAMb
yuacmue aemop HAy4HO-UCCIe008aMeNbCKOU
pabomwvl. CocmagneHue UHOUBUOYATLHOZO
NIAHA  UCCAe008aAMeNbCKOl U NPOEeKMHOU
OdesimenvHocmu  Ha  200. Kowucynomayus
«Oghopmnenue npoexmmuoti nankuy. Pacckas,
beceda, paboma ¢  OONOIHUMENbHOU
aumepamypou.

Bxoonasa ouaznocmuxa. Ankera «3Har — HE
3HaI0. YMEI — HE YMEIO».

3arisiHeM BHYTpPb aTroma

DOBOMIONUS  MPEACTAaBICHUH 00 aToOMHOM
CTPOCHHM BEIIECTBAa. ATOMMCTHKA JIPEBHHUX
YYEHBIX. Ponp M.B.JIomoHOCOBa 51
J.JlanbToHa B pa3BUTHH y4eHHs 00 aTOMax u
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Mosiekysnax. CII0)KHOE CTpOCHHE aToMa.
Monenu aromoB. [TmanetapHast MojieIb aToMa
3.Pezepdopna. [TporoHHO-HEUTPOHHAS
teopusi. COCTOSIHME D3JICKTPOHOB B aTOME.
Iloustue  kBanTOBHIX  umcen. Cocrtas,
CTpPOCHHE M CBOWMCTBAa DJIEMEHTOB, B aTOMax
KOTOPBIX 3aMOJTHAIOTCS 1, 2, 3
sHepreTrdeckne ypoBHH. CBOWCTBA aTOMOB:
paamyc, SHEpPrus WOHHW3AIMH, CPOJCTBO K
3JIEKTPOHY, 3JIEKTPOOTPHIIATEIHLHOCTD,
W3MEHEHHE O3THUX CBOWCTB B IMeEpHOJaX U
IJIaBHBIX MOJTPYIIaXx.

Ocobennocmu  3anoaHenuss  9AeKMPOHHBIX
0bon0UeK  amomos  OOALWUX — NePuUooos.
Tonamue o ranmanoudax u akmuHouoax..

3HAaKOMBTECH,
JI.A.MenneneeB

XUMUYECKUH BeUep O KU3HU U
nestenpHOCTH J[.M. Menaeneena (I1nan:
JIeTcTBO M FOHOCTh. Y4eba B yHUBEPCUTETE U
3a TpaHuIed. HaydHble OTKpBITHS.
[legarornyeckas 1€ATE€IBHOCTD).
OdopmieHre My3bIKaIbHOE 1
XYJI0)KECTBEHHOE.

WnTennextyanpHas urpa
"Yro? I'ne? Korma?" no
MIEPUOINYECKON CUCTEME U
XapaKTepUCTHKE
3JIEMEHTOB

[lepuonnuecknii 3aKOH CTPOEHUST ATOMOB.
[Tepnoanueckoe W3MEHCHHE CBOWCTB
JJIEMEHTOB u ux COEIMHEHU.
[leproanueckas CUCTEMa  XMUMHYECKHX
anemenToB J[.Ml.MeHneneeBa - oroOpakeHne
NEpPUOANYECKOro 3akoHa. CBsA3b CTpPOEHHE
aToMma, CBOMICTB 3JIEMEHTA U €r0 COCAUHEHUI
c mnonoxenueM ero B llepuogumyeckoit
CHCTEMC XUMHUYCCKUX JJICMCHTOB
.. Menneneena.

Kaxk ycTpoeno BemectBo?

DneKTpoHHAas IPUPOIa XUMUYECKON CBS3H.
Crioco06b1 00pa3oBaHMs U BHJIBI XUMHUECKOM
cBs3u. CBOMCTBA KOBJICHTHOM CBSI3M: JITTHHA
CBSI3U, DHEPTHS CBS3H, HAMPABICHHOCTH
cBs3u. ['eometpust monekyi. [loasipHOCTb
CBSI3U M MIOJISIPHOCTH MOJIEKYII. BaneHTHOCTh ©
TOYKH 3PEHUS IEKTPOHHBIX MPECTABICHUI.
CpaBHEHHE MMOHATHN: BAJIGHTHOCTh U CTETICHb
okucnenusi. CTpoeHue BemiecTsa. Y poBHU
OpraHM3anuy BeniecTBa. AMopdHbIC 1
KpUCTAJTMYECKHE BELIECTBA.
Kpucrannumueckue pemetku. CBs3b cOCTaBa U
CTPOCHHSI KPUCTAIITUIECKON PELIeTKH CO
CBOMCTBaMH BEIIECTB.

Houamue antomponuu na npumepe
QILIOMPONHBIX BUOOUBMEHEHULL Yenepood-
anmasza u epaguma. Ilpuuunvl MHo2o00pasus
seujecms.

Ilpaxmuxa. JleMOHCTpauuy Moaeiaen
KPHUCTAJUTMYECKON PEIIETKU. JKCIIEPUMEHTHI
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110 BbIpalllUBaAHUIO KPUCTAJIOB.

PactBopsI Ha 11aHeTe
3emus

DBOJIOIHS MPEJICTABICHUN O PacTBOpaXx.
du3nyeckas TEOpUs paCTBOPOB. TemnoBsie
SBJICHUS NIPU PAaCTBOpax. XUMHUYECKas TEOPHUS
pactBopoB J..Menneneera. CoBpemeHHas
TEOpHsI PACTBOPOB KaK 0TOOpakeHHE TEOPHU
ANEKTPOIUTUUECKON TEOPUU
J.N.Menneneena.

Ponv B.A.Kucmsxosckozo u U.A.Kabnyxosa 6
co30anuu meopuu pacmeopos. Homn
2UOPOKCOHUSL, J[JOHOPHO-AKYENMOPHASL CBA3b.
Ceoticmea uono08. Xumuueckue ceoticmaa
anexmpoaumos. Ceoticmsa
83aUMO0eUcmBYIowUx UoH08. 1 uoponus
conetl. DneKmpoau3 pacniagos u pacmeopos.
Ilpaxkmuka. JleMOHCTpanuu:

1. Boigenenue v MoriouieHue TEIIoTh IpU
PacTBOPEHUH PA3IMYHBIX BEIIECTB.

2. VccnenoBanne HEKOTOPBIX CBOWCTB MOHOB,
[[BET, MBIJIKOCTh Ha OIIYIb, N3MEHEHHE I[BETa
WHAUKATOPOB.

3. DAEKTponH3 pacTBOPOB Xjopuaa mean (2)
Y MOHHJA KaJusl.

JlaGopaTopHble ONBITHI:

1. UcnpiTanue pacTBOPOB, CONEH
WHAUKATOPOM.

2. YaaneHue BOJbI C MEHOTO KYyTOpoca.
[IpeBpamienue cynnpdhara Mmeau (2) B METHBIHA
KyIopoc.

[TpakTidaeckas padoTa.
Pemenne
9KCIEPUMEHTATBHBIX
3a1a4 1o TeMe
«NEKTPOIUTUIECKAS
JIMCCOLIMAITUS

DKclepuMEHTANIBHBIE 3a/1a4l Ha PaCTBOPBI

Penrenue 3amad Ha
pacTBOpbI

Brruncnenue ¢ IMPUMCHCHUCM MOHATHUH
(KKPHUCTAJIOTUAPATBID.

Pemenue 3amay Ha pacTBOpHI a) %
KOHIICHTpAIH, 0) MOJISIpHAsI KOHIICHTPAITHS

10.

Urpa — npencrasnenue
«Bopa - ynuBuTenbHOE U
YHHUKAJIBHOE BEIIECTBO»

Ponp m 3HaueHme BOABLI B JKWM3HHU JIIOJACH M
MIPUPOJIBI.

Bona xak yHHKanbHBIA PACTBOPUTED.

VY auBuTEIbHBIE XUMHYSCKIE CBOMCTBA BOJBI.
DKOJIOTHYECKOEe 3HAYCHHUE BOJIbI, OXpaHa
BOJIBI U JIp.
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11.

B mupe xumnueckux
peaKkuuit

DJeKTpOHHAas MPUPOAA XUMHUECKOM
peakuuu. Kinaccupukanus xumuaeckoi
peakuuu. OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIE PEaKIUU. DHEPreTuKa u
HANpaBJIEHNE XUMHUECKUX PEAKIUM. Y CIOBUS
CaMOIIPOU3BOJILHOTO MTPOTEKAHNS PEAKIIUH.
Ilpakmuka. PacctanoBka k03 punreHToB B
OKHCIINTENBHO-BOCCTAHOBUTEIBHBIX
peaKIMiIX METOI0M JIEKTPOHHOTO OallaHca U
METOJIOM TOJIypEaKIIUH.

12-
13.

TepMmoauHamuka

TepMoauHaMuKa, 4TO OHA M3Yy4YaeT.
N3meneHue 3amaca 3HEpruu B pearupyrolen
cucteme. DHTanbnus. TemnoBoi a3 ekt
XUMUYECKOHN peakiuu. 3akoHHbI ['ecca.
DOHTanbIUK 00pa30BaHMS U CTOPAHUS
BelIecTB. BO3aMOXXHOCTE 1 HampaBieHUe
MIPOTEKAHUS PeaKuid. DHTPOMHSI. DHEPTHUS
I'n66ca.

Pacuernble 3anaun:

1. PacueTs! TEIUIOBBIX A(PEKTOB XUMUIECKUX
peaxiuii o TerIoTa 00pa3oBaHuUs WK
CrOpaHUs UCXOAHBIX U 00Pa3yIOIIUXCS B
pe3ysbTaTe peakluy BEIIeCTB.

2. PacueTsl, cBsi3aHHBIE C BO3MOYKHOCTBIO
MPOTEKAHUS PEAKIUH C UCTIOIB30BaHUEM
CTaHIapTHHIX dHepruit [ mboca.

14.

[Touemy npoucxogur
XUMHUYECKasl peaKiusi?

KuneTtnka n XumMmueckoe paBHOBECHE.
CKOpOCTh XUMUYECKOU PEAKIIHH.
3aBUCUMOCTBH CKOPOCTHU OT PA3IUYHBIX
(akTopoB. 3aKOH JIEUCTBYIOIINUX Macc
I'ynbn6epra - Baare. Kunetnueckoe
ypaBHEHUE CKOPOCTU. 3aBUCUMOCTb CKOPOCTH
XMMUYECKOH peaKIy OT TEMIIEPaTypBhI.
[Tpasuio Bant-I'oddda. Dueprus
aKTHBAIINH.

Kamanu3z. I'omoeennwiii u 2cemepozennwiii
kamanuz. Kamanus u uneubuposanue.
Mexanuzm deticmsust kamaiuzamopa.
Ipuuunol usmeneHuss CKOpocmu peaxyuu om
memnepamypbl U Kamaiuzamopa.
Obpamumvie u Heobpamumbvie peakyuu.
Xumuueckoe pasnogecue. Koncmanma
pasnosecus. CMeujeHue XumMuiecko2o
pasHosecus.

Hemonctpanmu: 1. OnbIThI, TOKa3bIBAIOIINE
CMEIEHNE XUMUYECKOTO PABHOBECHSI.
JlaGopaTopHBIE OTIBITHI:

1. 3aBUCUMOCTbH CKOPOCTHU PEAKIIH OT
KOHIEHTPALMU pearupyonx BemecTs,
MOBEPXHOCTU COMTPUKOCHOBEHHS,
TEMIIEPATYPHI.

2. lleiicTBHE OMOJIOTHUECKUX (PEPMEHTOB Ha
MIPOLIECC Pa3I0KEHUs MEPOKCHIAa BOJOPOAA.
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15. | XuMus HEeMeTalIoB O0630p MO TOJOXKEHUI0 B MNEPUOAMYECKOM
cucreMe .M. Menneneesa. Crtpoenue
aTOMOB. AJUTOTPOTIHSI.

Uzmenenue cocmasa, cmpoenue u ceoucme
npOCMbiIX sewecms-HemMemaios,
obpabomanueix dnemeHmamu: 1) 00HO20
nepuoda, 2) 0OHOU 2epynnvl NepuooudecKoul
cucmemul J]. M. Menoeneesa.

Ilpaxmuxa. HemoHcTpanmu: Mogaenn
KPUCTAJUTUYECKUX PEUICTOK.

JlaGopaTOpHBIE OIIBITHI:

[Tony4yeHue muacTU4ecKoil cepol.

16 | Poxmaromue coan I'anoreHsr. Crpoenue, CBOICTBA.
Buonoruueckas poiib raJloreHoB.

17. | «dyx orus» Cepa, crtpoenue, cBoiictBa. CoeauHEHUS
CepBHl.

18. | Ee BenmuuectBO CepHast CepHas  kuclOTa, CTpPOEHHE, CBOICTBA,

Kuciora! IIPUMEHEHNE, MOITY4YCHHUE.

19. | Be3ku3HEeHHEIH 2J1eMeHT | A30T, cTpoeHue, cBoicTBa. CoeauHEHUS
azora.

20. | Yraepoa — ocHOBa KU3HHU | YTIIepoA, cTpoeHue, cBoicTBa. CoeluHEHUs

Ha 3emiie. yriepoja. YTiaepoIHble HAaHOCTPYKTYPBI.

21. | CunukaTHbIA MUD. Kpemuuii. CunmkaTtHas IHPOMBILIUIEHHOCTb.
Crekii0, KepaMuKa.

22- | Pacuetnble  3amaum ¢ | Pemenme 3amau  pasHeIX THUNOB. Beimyck

23. | yuacTueM HeMeTaJlIoB XMMUYECKOH  CTeHra3eThl Ha  OCHOBE
N3y4EeHHOTO MaTepHana. CocraBrnenue
3aHUMATEIbHBIX KPOCCBOP/IOB.

24- | XuMus METaJJIOB O030p MeTaWIOB 1O  TIOJOXKEHUIO B

25. nepuognyeckoil cucreme J[.M.Menneneesa n

CTPOCHHMIO aToma. BHIBI KpUCTAIIIMYECKHUX
pemerok mertayuioB. CruiaBbel. Kuciopoausie
COCIMHEHMS]  METaJJIOB;, HW3MEHEHHE  HUX
CBOMCTB B MepUOJIaX M TJIaBHBIX MOATrPYIIax
nepuoanyeckoi  cuctembl. [lonstue o
MEePUOKCUIAX U TUIPUIAX.

Ocobennocmu 3anoaHeHUs d1eKMpPOHHbIX
000104eK amomo8 Memaio NoOOYHLIX
noozpynn. Ilpuuuna cxoOuvix 3Ha4eHuil
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pabuycog amomoe. 3H€p21/l}l UoOHU3ayuUU Smux
JJIEMEHMOB.

Ilpakmuka. JleMoHCTpaIyu:

1. Moaenu KpUCTATTMYECKUX COEAMHEHUI
METAaJUIOB.

2. O6pa3ipl METaIOB U CILUIABOB.

3. OkucauTeNnbHbIE CBOMCTBA COETMHEHHIA
xpoma (4).

J'IaﬁopaTopHLIe OIIBITHI:
1. PaCCManI/IBaHI/IC O6p8.3LIOB MCTaAJIJIOB

CIJIABOB.
26. | Kak yctpoena DnexTpoxuMuyeckue nporecchl. [loustue 06 1
Oarapeiika? NEKTPOAHOM MOTEHLHAJIE.

DONEeKTPOXUMHUYECKUN  Psii  HANPsDKEHHM
MeTauIoB. ['albBaHNYECKUI JIIEMEHT.
JlaGopaTopHBIE OTIBITHI:

1. CocraBiieHne raibBaHUYECKOMN Haphl.

27- | PacueTHble 3a1aum ¢ Pemrenne 3ana4 pa3sHbeIX THUIIOB. 2
28. | y4yacTHEM METAIUIOB U
CIJIAaBOB
29. | Xumuueckuil Beuep Pa3pabotka  cueHapus U pENETHUIIMH. 1
"Xumuueckue yyaeca" Joopopmienue nopTGoiaro U MPOESKTHOU
TaTKH.
30. | UTorosoe 3ausatue KonnexktnBHOE 0OCYXKICHHE HWTOTOB Toja M 1
MHINBUYaIIbHOE OCMBICJICHUE cBOeH

nestenbHOocTH.  KoHcynbramust  «AHanus
KauecTBa BBITOJIHCHUS TIPOCKTAY.

Hmozoeasa  Ouaznocmuka.  AHKETa-TeCT
«TepMUHOIOTUYECKUH ~ MHUHUMYM  FOHOTO
XUMUKa». AHaIU3 WTOTOB KOH(EpEeHIINH.
Ananmu3 mopT(OINO MCCIENOBATETLCKUX H
TBOPUYECKUX padoT.

1.14 Ilnannpyembie pe3yabTaThl

TpeboBaHMs K YPOBHIO NMOATOTOBKHM YYAIMXCsl HAIIPABJICHBI HAa PEANN3aLUIO JEATEIbHOCTHOTO,
JUYHOCTHO-OPUEHTHUPOBAHHOTO TOAXO0/Ja; OCBOCHHE YyYalllUMUCA MHTEJUIEKTYaIbHONM U
HpaKTquCKOﬁ ACATCIIbBHOCTU; OBJIAACHUC 3HAHHUAIMU W YMCHUIMU, BOCTp€6OBaHHbIMI/I B
IIOBCEIHEBHOM KU3HU.

Osnadenue npedmMemHbIMU 3HAHUAMU U YMEHUAMU

B pe3ynbraTe 00yueHus Mo mporpaMMme yJaiiuecs

JOJI’KHbI 3HATh:

OnpeacJICHUA OCHOBHBIX XUMHUYCCKUX SIBJICHUM 1 3aKOHOB,

9Tarbl MPOBEACHUS SKCIIEPUMEHTAIBHOM 1 HCCIIeI0BATENbCKOM padoTHI.
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npasmwia oopmIteHHUS TaOOPATOPHOH U UCCIIeIOBATEILCKOM paboThI, pedepaTa, JOKIaaa;
npaswia Th npu npoBeeHUH MPaKTHYECKUX padoT;

HOJI’KHBI YMETb!
SKCIICPUMEHTAJIbHO JOKA3bIBATh CBOMCTBA OCHOBHBIX XUMUUECKUX KJIaCCOB,

(GopMyNIHUpOBaTh U AaHATM3UPOBATH XUMHUUECKYIO IPOOIEMY;

BBITIOJTHSTH MOCUJIBHBIC UCCIICOBAHUS B OKPYXKAIOIIEH cpeie;

0(OpMIISTE U MIPEICTABIIATh PE3YIbTATHI HCCIICTOBAHMIA;

BBIOMpaTh HH()OPMAIIMOHHBIE HCTOYHUKH U BJIAJIETh CIIOCO0AMU CHCTEMaTH3aIlui HH()OpMAIINK;
OLICHUBATh CTETICHb YCIICITHOCTH CBOCH HHANBUIYaTbHONW 00pa30BaTEIbHON IEATEIHHOCTH,
OOBSCHSTH CBOIO OIICHKY, CBOIO TOUKY 3PEHHS, CBOIO ITO3HIIUIO IT0 PA3IIMYHBIM CUTYAIMSIM;
HOHUMATh CHCTEMY B3IUISZIOB H HHTEPECOB JIPYrOro 4elloBEKa, HAaXOJUTh KOMIIPOMHCCHI

Ognaoenue Kno4eeviMu KOMREMEHMHOCMAMU

[To oxoHYaHUU 0Oy4YEHUS 1O MPOrpamMme 00yUYarOIIUICS TOIDKEH BIAACTh KOMMYHUKAMUBHbIMU
KOMNEemeHmHOCMAMU.

JIOHECTH CBOIO TIO3UIIMIO JIO JIPYTHX, BIIaAes IPHEMaMHi MOHOJIOTHYECKOH 1 THaJIOTMIeCKOH pedn.
MOHATH APYTHE TIO3UIHAH (B3TJISIIBI, HHTEPECHI).

JIOTOBApUBATHLCS C JIOJIbMH, COTJIACysl C HUIMH CBOM MHTEPECHI M B3TJISAIbI, JJIsS TOTO YTOOBI C/IeIaTh
YTO-TO COO0IIA.

KOMNEeMeHMHOCMAMU peuleHusi npooiem:

OIIpeAeTSATh U (OPMYIHPOBATH LEIb ESITEIEHOCTH (MTOHATH CBOU HHTEPECHI, YBUIIETH POOIIEMY,
3a/1a4y, BbIPa3uTh €€ CJIOBECHO).

COCTaBHTH IUIAH JICHCTBUH 10 PEIICHHUIO MPOOJIEMBI (331a4H).

OCYILECTBIATh ACUCTBUSA MO PeATU3alUy [UIaHa, IPUJIarasi yCUiIus JJs IPeoI0JIeHNs TPYAHOCTEH,
CBEPSISICh C LIENbIO U IJIAHOM, MONPAaBJIIsis ceOsl MPH HEOOXOIUMOCTH, €CIIU PE3yNIbTaT HE TIOCTUTHYT.

peE3yabTAT CBOCH JeSITeIbHOCTH COOTHECTH C 1IENIbIO U OLICHUTH €T0.

KOMNEmenmHOCMAMU UCNONb308AHUSL UHQOPMAYUOHHBIX PECYPCO8:

OpPHEHTUPOBATHCS B CBOCH CHCTEMe 3HAaHWH M OCO3HABaTh HEOOXOIUMOCTh HOBOTO 3HAHHSI.

JIeNaTh IpeIBapuTeIbHbIA 0TOOP HCTOYHUKOB HH(GOPMAIIUH JIJIsl IOMCKA HOBOT'O 3HAHUS (TI€YaTHbIE
UCTOYHHKH, IHTEpHET-pECypCHhI, TIOAH, KaK HICTOUHUK WH(POPMAIUH U TIp. ).

J0OBIBaTh HOBBIE 3HAHUS (MH(DOPMALINIO) U3 PA3IMYHBIX HICTOYHHUKOB U Pa3IMYHBIMU CIIOCOOAMU
(HabmrozieHre, YTEHUE, CIYIIAHKE).

niepepabaThIBaTh MONYICHHYIO HH(POpMAIHIO (aHATH3UPOBaTh, 00001IAaTh, KITacCH(UITUPOBATH,
CPaBHUBATb, BBIACIATH IPHYNHBI U CIICACTBHUS) IS HOTYYEHUS] HEOOXOAMMOTO pe3yiIbTaTa, B TOM
YHCIIe U JUISl CO3[aHHsI HOBOTO MPOJYKTA.

npeoOpazoBbIBaTh HUH(OPMALIKIO U3 OJAHOM (POPMBI B APYTYIO (TEKCT, TabauIa, cxema, rpaduk,
WUTIOCTpALUA U JIp.) U BRIOMpaTh Haubosee ynoonyto as cedst popmy. Padoras ¢ unpopmanueid,
YMETb Nepe/iaBaTh €¢ COACPKAHUE B CXKATOM HJIM Pa3BEPHYTOM BHUJI€ (COCTABIATH IJIaH TEKCTA,
TE3UCHI, KOHCIEKT U JIP.) KOMHEMeHMHOCMAMU COYUANLHO20 83AUMOOCUCTBUSL:

OLIEHUBATD KU3HEHHBIE CUTYalluH (IIOCTYIIKH JIFOJEH) C TOUKU 3PEHHUS OOIETPUHITHIX HOPM U
[IEHHOCTEH (HPaBCTBEHHBIX, TPAXKTAHCKO-MATPUOTHUECKUX, ICTETHYECKHX ), @ TAKXKE C TOUKH 3PEHHS
pa3IMYHBIX TPYII O0IIeCTBa (BEPYIOLIHE-aTeUCThl, OOraTele-0eIHbIC U T. 11.).

OO0BSACHSATH (MPEXKIE BCETO — caMOMy ceOe) CBOM OLIEHKH, CBOIO TOUKY 3PEHHUS, CBOH MO3ULIUH.
CaMOOIMPENENATHCS B CUCTEME LIEHHOCTEH.

JIEVUCTBOBATh U MIOCTYIIATh B COOTBETCTBUU C 3TOM CUCTEMOW LIECHHOCTEN U OTBEYATH 33 CBOU
MTOCTYIKH U IEUCTBHS.

Ocesoenue camocmoamenbHoil meopttecxoﬁ oeameyibHOCmMuU
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[To oxoHYaHWHU OOYUYCHHIO TI0 TIPOTPaMMe O0YJAFOIIHIACS T0JIZKEH

CTPEMUTHCS K JIOCTHKECHHUIO CAMOCTOSTEIILHOTO, TBOPUECKOTO YPOBHS NIPU BBHITIOTHEHUU
NPaKTUYECKUX 33J]aHU, COBEPIICHCTBY CBOMX TBOPUYECKHUX CITOCOOHOCTEIA;

OCO3HaHO YJ4aCTBOBATh B OCBOCHUH MTPOTPaMMBI (JIOJKHBI OBITH CHOPMUPOBAHBI KOJUIEKTUBHCTCKHE
Y JIMYHBIC MOTHUBBI TIOCCILICHHS 3aHSATHIA),

HNPUMEHSTH IPHOOPETEHHBIC 3HAHUS U YMCHUS B IPAKTHUECKOH JeATEIHOCTH 1 TIOBCEJHEBHON
KH3HU.

Bocnumamenwnuie pezynivmamer O0y4aronuiics 10/12KeH BOCIUTATh B ce0e TaKHe KauyecTBa:
10 OTHOLICHHUIO K ce0e: Tpynotoldue, TeprneHue, TpedoBaTeIbHOCTh K cebe (CAaMOKOHTPOIIb);
OCO3HAHHOCTb HPABCTBEHHBIX MPABHII U MOTPEOHOCTh UX BBIMOJIHATH B COOTBETCTBUU C
HPABCTBEHHBIM 3aKOHOM B JYIIIE;

[0 OTHOIICHHUIO K JIFOJSIM: IOTPEOHOCTh U TOTOBHOCTh MPOSIBIIATH COCTPaJAaHue, COPAI0OBaHUE U
B3aMMOIIOMOIIIb, JOJT U OTBETCTBEHHOCTh, MHULIMATUBHOCTh, CTPEMJICHHE BOCIIPUHUMATDH 001I1E
Jiesia Kak CBOU COOCTBEHHBIE.

OO0yuaromuiics 10JKeH NPUCBOUTH cee ciieayonue EeHHOCTH:

OepekHOE M OTBETCTBEHHOE OTHOILICHHE K IPUPOJIE;

3HAYMMOCTb TPYJa;

AJBbTPYUCTUUECKOE OTHOUIEHUE K JTFOASIM;

3HaYMMOCTh YUECHHS;

TBOpYECKas ACSITEILHOCTh KaK He0OX0uMasi COCTAaBIIAIOIIAs KU3HU KaXKI0TO YEIOBEKa;
TM000Bb K POJIHOM 3emiie, K MPUPOE CBOEH Masloil pOJUHBI.

Paznen Ne2 «Komrieke opraHu3aiioHHO-IIeIarOTHYeCKUX YCIOBUM, BKIIOYAIOITUX
dbopmy aTTecTanumn»
2.1. KanennapHblil yueOHbIl rpa)uk nporpaMmsl.
Kanennapusriii yueOnsiit rpaduk Ha 2021-2022 yueOHBIHM roj.

Jlara Hauama Jlata Bcero
OKOHYAHUA KonnuectBo
l'on oOyueHus |[00yueHus 1O yaeOHBIX
o0OydeHus 1o yueOHBIX 4acoB|| Pexxum
MporpaMme HEeb .
porpaMme 3aHATAN
1 pas e
neoenio no 1
1 01.10.2021  |27.05.2022 |30 30 yueonomy
uacy
1 paz e
01.10.2021  |27.05.2022 |30 30 nedeno no |
P yueonomy
uacy

2.2. YcaoBus peaju3any NporpaMmMmsl.

MarepuajibHoe o0ecnieyeHre MPorpaMmmbl

VYueOHblil KaOWHET, YIOBIETBOPSIOMMN CAaHUTAPHO-TUTHEHUYECKUM TpeOOBaHUAM U
000pYyIOBaHHBIN JJI 3aHATUNA TPYMNIBI 15 denmoBek (mapThl, CTydbs, qocka, mkad mis YMK,
nepeHocHasi TpuOyHa).

2) Kabuner-mabopatopusi, yI0BICTBOPSIONINN CaHUTAPHO-TUTHCHUYECKUM TPEOOBAHUSIM
U O0OpYIOBaHHBIA Uil 3aHATUH Tpynmnsl 15 dyenoBek (1abopaTOpHBIE CTOJBI, OCHAIIECHHBIC
BOJIOM M Ta30M; CTYJIbs, IKa(bl sl TEMOHCTPAIIMOHHBIX MOJENEH, HHCTPYMEHTOB, MPUOOPOB,
PEaKTHBOB, XUMHUYECKOH MOCY/bI).
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3) KommbroTepHblil Kiacc s 3aHATHHA rpynnbl 10 4esnoBek, KOTOpPbI yKOMILIEKTOBAH
KOMIIbIOTEPAMHU C BBIJIEJICHHBIM KaHAJIOM BbIXoJa B VMHTepHET, HEOOXOIUMBIM KOMIIBIOTEPHBIM
IPOTPaMMHBIM 00ECTIeYeHUEM.

4) O6opynoBanue, HEOOXOAMMOE JUTsl peaTu3aIiK MPOTPaMMBbI:

4.1. MynbTuMenuiiHas NPOEKLMOHHASI YCTAaHOBKa;

4.2. ITpunTep YepHO-0CNBIN, IIBETHOM;

4.3. Ckanep;

4.4. Kcepokec;

5). Marepuanei u  oOopyaoBaHuE JUII  JTAOOPATOPHBIX,  MPAKTHUUYECKHX  H
HKCIEPUMEHTAIBHBIX Pa0OT: MUKPOCKOIBI, BEChl TEXHHUUYECKHE M TOPCHOHHBIC, XOJIOAWIBHUK,
aBTOKJIaB, HACTOJbHAs LIEHTpUdYra, CTyNKa, MeIbHUIA, (uiabTpoBaibHas Oymara, MHUHLETHI,
HOXXHUIIBI, TEPMOCTAT, TEPMOMETPHI, TEPMOC, INTATHBBI, CYIIUIbHBIA TIKad, COUPTOBKH,
ra3oBble TOpesiki. B 1ocTarouHoM KondecTBe JOMKHA ObITh XUMHUUECKast TOCYa U PEaKTUBBI.

6). Matepuainsl Juig JETCKOTO TBOpYecTBa (aKBapeib, T'yalllb, Oenas W IBeTHas Oymara,
KapTOH M BaTMaH sl pUCOBAaHUS U KOHCTPYUPOBaHMUS, (OTOATLOOMBI U 1p.).

7) Kannenspckue NpUHAAICIKHOCTH: PY4YKH, KapaHIAIId, MapKepbl, KOPPEKTOPHI;
OJIOKHOTBHI, TETpau; Oymara pa3Hbix BUA0B 1 Gopmata (A3, A4); kieit; (hailibl, manku.

MeToanueckoe odoecrnedyeHue MporpamMmbpl:

Kanposoe o6ecnieuenue

Peanu3oBeiBaTh mporpamMmy MOXKET @€Jaror, MMEIIIMI BBICIIEE IE€JAarOru4eckoe
oOpa3oBaHue, OOJIAMAIONIMI  JOCTATOYHBIMU  TCOPETHUECKUMMH 3HAHWSIMH ¥ OIBITOM
MPAKTUYECKON JEesTeIbHOCTU B 00JIACTH XMMHMYECKOTO 00pa3oBaHHUs M OpraHu3aluu y4eOHO-
UCCJIEIOBATENbCKOM  AesTeNnbHOCTH.  J[Jsi  OCYILECTBIEHHMS]  HAy4HOro  PYKOBOJCTBA
HCCJIEIOBATEILCKUMU paboTaMu JeTel WK 711 KOHCYJIbTUPOBAHUS 110 ONpeAeSIEHHBIM TEMaM K
paboTe Mo mporpamMMme MOTYT MPHUBIEKATHCS HAYYHBIE COTPYIHHKH BBICIICH IIKOJBI, YYCHBIC-
XUMHKH, SKOJIOTH, MMPAKTUKYIOIINE CTIEUAINCThI, 001a/1alolue JOCTaTOYHBIM 00bEMOM 3HAHUM
10 BO3PACTHOMU TICUXOJIOTHH, 3HAIOIINE NIEAArOTHIECKUE TEXHOIOTUH, METOABI M (JOPMBI pabOTHI,
cnenuuYHbe A8 YYPESKICHUH  JOMOJHUTENbHOTro oOpasoBanus. Jlnig mpoBeneHus
JTUATHOCTHKHU TICHXWYECKOTO Pa3BUTUS OOydYaIOIMUXCS K pabdoTe Mo MporpaMMe MpUBIIEKAETCS
MICUXOJIOT, BIAJACIOIINUNA METOJUKaMU PabOTHI C IETHMHU.

JAunakTudyeckoe M MeToAuvYeckoe oOecnevyeHHe (y4eOHO-METOAMYECKUI KOMILIEKC)
Jns peanmuzanuu  TIporpamMMbl  «XHUMHSL W KU3HB» CHOPMUPOBAH y4eOHO-METOIUYECKHI
KOMILJIEKC, KOTOPBIN MOCTOSIHHO MOIOIHSIETCS.

Y4eOHO-MeTONNYECKUI KOMILIEKC UMEET CIeNyIoUIre pa3zesibl U BKIIOYAeT CleAyolne
MaTepHabl:

1. Memoouueckue mamepuavl 011 neoazoza:

1. Meroauueckue pEeKOMEHIALMU, KOHCIEKThl 3aHATHI, CLEHApUU MEPONPUITHH,
NaMATKU:

1.1. Merox MPOEKTOB KaK TEXHOJOTHS (OPMUPOBAHUS KITFOUEBBIX KOMIIETEHTHOCTEH
00ydJaromerocst B CHCTEME JOTOJHUTEILHOTO 00pazoBanus AeTeil. Pazpadorunku MensieBa 1.1,
Wnbunckas T.M., Bunorpanosa JI.A. Camapa. CUIIKPO. 2006.

1.2. Kanenaapb KOHKYPCHBIX MEPONPHUATHNA IO €CTECTBEHHOHAYYHOMY HAIPABICHUIO
TOPOJICKOT0, PETMOHAJIBHOIO U BCEPOCCUIICKOTO YPOBHSI.

1.3. Kommiekchl 0310pOBHTEIBHO-TTPO(PIIIAKTHISCKUX YIPAKHEHHH, TPEA0TBPaNIAIONINX
Y CHIDKAIOIIUX YTOMJICHHE 00YJaroIIMUXCsl (IS CTapIIero MIKOJIBHOTO BO3pacTa).

1.4. Meroauyeckue peKOMEHIAIMU IO TpoBeneHuro akiuu «llare m00peIX Aem BO
BcemupHblii 1€Hb 310pOBbs»

1.5. Koncynpranus mist ooyqaromuxcst «Ctpykrypa noptrdonuoy. 1.6. Koncyneranus mist
00yYaromuxcst «AHAIN3 MaTEPUAIIOB MTOPTHOINON.
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1.7. Metonudeckue pekoMeHAauuu 1o npoBefeHuto 3aHsaTHil: Cepa. CoeIuHEHUs CEpBhl.
®docdop u ero coerHeHUsI. MUHEpabHBIC YIOOPECHHS.

1.8. CeicmanoBa H.IO. Vpox-myremectBue «B wmupe xucmor». / OTKpBHITBIA ypoOK:
METOJIMKH, clieHapuu U ipuMepsbl. Ne 4, anpens 2009.

2. InarHOCTUYECKUN HHCTPYMEHTApHIL:

2.1. Meronuka WCCIE€IOBaHUS MOTHUBOB IIOCEUICHUS] 3aHATUHA B KOJUIEKTHUBE. ABTOpD
JI.B.BaitbopooBa.

2.2. Meronuka JUAarHOCTUKU YPOBHSI TBOPUYECKOW AKTUBHOCTH YYalIUXcCsA. ABTOPBI
M.U.Poxxkos, HO0.C.Tionuukos, b.C. Anumes, JI.A.Bomosuu.

2.3. Marepuaisibl AJis1 BXOJHOW AUArHOCTUKH TEOPETUYECKUX 3HAHUHN MO KaXJAOMY KypCy
(aHKeTa-TeCT «3HAIO-HE 3HAIOY).

2.4. Marepuansl [ BXOJHOW JUAarHOCTUKU TMPAKTUYECKHMX YMEHHH IO KaXKIOMY
MOAYJIBHOMY KYpCY (aHKETa-TeCT «Y MEI0 — HE YMEIO»).

2.5. Marepuansl s TPOMEKYTOUYHOW JUArHOCTUKH YCBOEHHUS OTHEJIBHBIX TEM
IIPOrpaMMBI (TECTBI, OTPOCHUKH).

2.6. Marepuanbl il UTOTOBOM JUAarHOCTUKW TEOPETUYECKUX 3HAHUW IO KaKIOMY
MOAYJIBHOMY Kypcy (aHkeTa-TecT « TepMUHOIOrHYeCKUi MUHUMYM IOHOTO XUMUKAY).

2.7. Marepuainbl i1 UTOTOBOW AUArHOCTUKH MPAKTUYECKUX YMEHUM MO KaXIOMy KypCy
(KpUTEpHUH OIEHKU UTOTOB MPOCKTA).

2.8. Aukera 11 poauteneil «YIOBIETBOPEHHOCTh PE3YJIbTaTaMH IMOCEUIEHUS PEOCHKOM
3aHITHIA 00BEIUHEHUS.

3. Opranu3aimoOHHO-METOANYECKUE MaTEPUAIbI:

3.1. [TepcieKTUBHBII MJ1aH paOOTHI Mearora Ha TEKYIUH T/,

3.2. KanengapHo-TeMaTH4YECKOE TUTAHUPOBAHKUE YIEOHOTO MaTeprasia Ha yU4eOHBIH ToI,

3.3. [lonoxenusi, muchMa, MPUKa3bl OPTAHU3ATOPOB KOHKYPCOB M KOH(MEPEHIMH pa3HbIX
YPOBHEM MO €CTECTBEHHOHAYYHOW HAMPABICHHOCTH.

3.4. UHCTpYKIIMHK 10 OXpaHe TPy/a U TEXHUKE 0€30TIaCHOCTH.

2.3. ®opMbI aTTECTALMH.

Tekymuii KOHTPOJIb, — 3TO CUCTEMATHYECKas OIIEHKA YPOBHS OCBOCHHUS JOMOJHUTEIBHOMN
00pa3oBaTeNbHON MPOTPaMMBI B TeUEHUE YIeOHOTo roja. Tekymuil KOHTPOJIb CKIaIbIBACTCS U3
CJIEYIOIINUX KOMIIOHEHTOB. B Hauane yueOHBIX 3aHATUH Me1aroroM 1 ICUXO0JIOrOM IPOBOAUTCS
BBOJIHBIN KOHTPOJIb JUIsI OTIPE/ICTICHUS HAUYaIbHOTO YPOBHS 3HAHUHN ydanmxcs B popme
TECTUPOBaHUS, aHKETUPOBaHUs, cobeceoBanus. B TeyeHue Bcero kypca o0ydeHus
OCYILIECTBIISIETCS ONEPATUBHBIA KOHTPOJIb ITO3BOJISIFOIINN ONPEENINTh YPOBEHb YCBOCHUS
IIPOrpamMMbl, TBOPYECKYIO aKTUBHOCTh yYaIIUXCSl, BBIABUTH KOMMYHUKATUBHBIE CKIIOHHOCTH,
TOTOBHOCTb K CAaMOPa3BUTHIO.

HToroBbIif KOHTPOJIb MPOBOAUTCS 1O 3aBEPIICHUIO KaXKJOTO Kypca MPOrpaMMbl, C YI€TOM €To
ocobenHocreil. [lenaror n NcUXoJ0T aHANU3UPYIOT:

- YCBO€HHE peOEHKOM HOPM U MPaBUJI MPOBEACHUA XUMHUUECKUX PAKTUUECKUX padoT;

- KQ4eCTBO M CIIOCOOHOCTD yyalerocsi paboTarb CaMOCTOSITENIbHO U TBOPUECKHU;

- IPOSIBJICHUE MHUIIMATHUBBI K PEILICHUIO MTPOOIIeM OJIMKANIIEro OKPYKEHUS;

- YMEHHE YYalIuXCcs OPraHu30BaTh U OPOPMHUTH YIEOHO-UCCIIEIOBATEILCKYIO padoTy;

- y4acTHe B MEPONPHUATHAX (KOHKYPC, OTMMIINA/A, aKIKs, KOH()EepEeHLUs U T.J.) pa3IndHOTro
YpPOBHSL.

2.4. OueHo4YHbIC MATEPHAJIBI.
B pamkax nporpamMmsbl il COLMONCUXOJIOTMYECKOT0 UCCIEA0BAHUS YUalTUXCsl UCIONIBb3YIOTCS
CJIEYIOIINE METOIUKH:
Memoouka ouaznocmuku u KOppeKkuyuu OmHoOuWeHus K npupooe.
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Astop: B.A. SlcBun, C./1. [leps6o. Llens: nccnenoBars TUII JOMUHUPYIOIIEH YCTaHOBKH B
OTHOIIEHUHU NpUpoabl. CpoK MPOBEAEHUS: OJUH pa3 B IO/I.

Memoouka uccneooeanusa Momueos noceuw|eHus 3aHAMUIL 6 KoajieKmuae.

Aemop: J1.B.baitboponoBa []ens.: u3yueHre MOTUBOB MOCEIICHUS 3aHATHH ydammmucs. Cpox
npoeedenus: B Ha4Yale roja

Memoouka ouaznocmuxu ypoeHsa meop4uecKoil aKmueHOCMU y4aujuxcsl.

Agtopsl M.1.Poxkos, }0.C.Tronnukos, b.C.Anumes, JI.A.Bososuu. [/ens: 1lenn: Ha OCHOBE
BBISIBJICHHBIX KPUTEPHUEB U SMITUPUUECKUX MTOKA3aTelNel MPOBECTH CPAaBHUTEIILHBIN aHATTN3
W3MEHEHUH B C(OOPMUPOBAHHOCTH Y YUAIINXCSI TBOPUYECKON aKTUBHOCTH:

Cpox npogedenusi: OAUH pa3 B TO/I.

B koHI1ie yuebHOro rojaa nmemaror 0600I1aeT pe3yabTaThl BCEX TUArHOCTUYECKUX MPOIEAYP U
OTIpe/ieIIIeT YPOBEHD PE3YIbTaTOB 00Pa30BaTEIBLHOM NEATEILHOCTH KaXKIOTO 00YJIarOIIeTrocs —
WHTETPUPOBAHHBIN TTOKA3aTelb, B KOTOPOM OTOOpa)keHa KOHIIEHTpAITUs JOCTHKEHUN BCEX
ATAMOB U COCTABJISAIONINX Y4eOHO-BOCTIUTATEILHOTO Mpoiiecca. Bo3MoKHbBIE YPOBHU OCBOCHUS
pebeHkoM 00pa3oBaTENIbHBIX PE3yJIbTATOB 10 Mporpamme - Hu3kuii (H), cpenunii (C), BeIcOKui
(B).

IloaBeneHne UTOrOB peau3alMu MPOrpaMMbl B cOOTBETCTBUY ¢ KalleHIApHBIM YI€OHBIM
rpauKOM B KOHIIE y4e€OHOTO roja MpoBOJAUTCS:

MIPOMEKYTOUHAS aTTeCTAIM 00yJaroIuXcsl (OIeHKa Ka4eCTBa OCBOCHHMSI IIPOTPaMMBbI TTO HTOTaM
y4eOHOro roja)

UTOrOBasl aTTecTanus (OLeHKa Ka4eCTBa OCBOCHUS TPOTrPaMMBbI 00YYAFOLTMMUCS 32 BECh TIEPHOT
00y4YeHHs 10 TPOrpamMme)

2.5. MeToan4yeckne MaTepuaJIbl.

[Ipu peanu3anuu nporpaMmsl UCIOIb3YIOTCS CIEAYIONIUE MEAArOTMYECKUE TEXHOJIOTUN:
1. [IpoexTHOE OOyYeHUE - MPOEKTHASI TEXHOJIOTHS UCTIONB3YETCS MIPU pabdoOTe ¢ TPyIIaMu AeTei
UCCIIEIOBATEIBCKOTO YPOBHS
2. [MopTdonuo — B TeUeHUE roja Kaxkablii 00y4Jaromuics TOTOBUT TOPTHOINO - COOPHHUK
UCCJIE0OBAHUN U PE3YNBTATOB, KOTOPBIE JEMOHCTPUPYET €r0 YCHIIHS, IPOTPECC U TOCTUKEHUS B
obnactu xumu. [IpeseHTanust nopThoIMo TPOBOIUTCS B KOHIIE yUeOHOTO ToJ]a HAa UTOTOBBIX
3aHATHAX B POpME MHUHHU-KOH(PEPEHIINH TI0 3alTUTe MOPTHOINO UK BHICTABKHA TOPTQHOIHO.
3. lHTepaKkTUBHBIE TEXHOIOTHH - J[e0aThl: mepeMeHHOe TUaOTHYecKoe O0IIeHNe, KPYTIIbINA CTOII:
00MeH MHEHHSIMH, J1a00paToOpusi XUMUYIECKUX TIpo0OIieM, taboparopHas pabota «IBpuka! S
OTKpBIBAIO. ..3aKOH, siBJIeHHE». JlenoBas urpa «I[lnanupoBanne paboTsl 00beAMHEHNS HA Y4eOHBII
rom». [Ipe3eHTanoHHbIi MEeTO: 3aIInTa NCCIIeA0BATEIBCKUX POSKTOB Ha KOH(EPEHIUIX
pas3siIn4HOIro YpOBHA
4. Urpossie Texnonoruu (b.I1.Hukutun) - Urpa « Pacckaxkxu mue o cebey». Pa3BuBatoniye yueOHbIe
urpsl «Kputuk — koppektop». PosieBas urpa «3acenanue 3KCIepTHOro coBeTay. Jluaakruieckue
HI'PBI HA 3aHATUAX
5. Texnosnorust o0yueHus B COTpyAHUYECTBE (00OyUeHHe B MaIbIX rpymnmnax) - OO0ydyeHne B MalbIX
rpynnax. Jlokmam ManbIx rpymin. BeIoaHeHHE KOJUIEKTUBHOM 1Ta00paTOpPHO-TIPAKTUIECKOM PadoTHI,
XHUMHUYECKOTO MPaKTHKyMa
6. UadopmanmonHsie TeXHOIOTHH - [TouCK, cOOp M crucTeMaTh3anus TeKCTOBON HH(popMamu u
n300pakeHni ¢ ucronb3oBanueM VaTepHeT. Co3/1anne KOMIBIOTEPHBIX IPE3CHTAIUI B POTPaMMe
Microsoft PowerPoint; Co3manue TeKCTOBBIX JOKYMEHTOB Ha KOMIIbIOTEpE B Tiporpamme Microsoft
Word. Komnbsrotepnsie TecToBble 3aanus. KomnbloTepHble yueOHbIE XUMHUECKUE UTPBI
7. JlImunocTHO-OpHeHTUpOBaHHOE pa3BuBaroiee ooyyenue (MU.C.AAxkumanckas) - CoctapneHue
WHJIMBUIYAJILHOTO TIaHA TBOPYECKOH, UCCIIEIOBATEIBCKON HITH MMPOSKTHOM JIEITEILHOCTH Ha TO/I.
HpaKTI/I‘IeCKI/IC 3alaHus, Tpe6y}oume: BOCIIPOU3BECACHUEC JAHHBIX WKW PCIPOAYKIIUU, TPOCTHIX WUIIN
CJIOKHBIX MBICIIMTCIIBHBIX onepaunﬁ, CYMMUPOBaHUS U O606IIICHI/I${ JaHHBIX, TBOPYECKOT'O
MbIIUICHHS. Pa3BuBarommye 3a1anusi: cpaBHEHUE SIBJICHUN M CBOMCTB /IS BBISIBJICHUS OOIIETO U
CYIIECTBEHHBIX pa3INunii, 00bSICHEHNE OOIIMX CBOWCTB M Pa3iIN4Mid, COCTABJICHUE TUTaHA
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NPOYUTAHHOTO, TIPE/ICTABIEHUE N3YUYEHHOTO B CXKATOM HATJISIIHON (hopMe, HalMCaHue PEeLeH3UH,
COCTaBJICHHE 3a/1a4M, HAUTH OPUTHHAIIBHYIO HJICIO.

Jlumepamypa 0aa nedazoza u yvauwjuxcs

s nereii:

1. Anexcunckuii, B.H. 3anuMarensHple oneiTel o xumun. / B.H. Anekcunckuii. - M. :
[Ipoceemenue, 1999.

2. T'abpycesa H.U. Pabouas terpans mo xumun 8 kiacc. - M.: IIpoda, 2000.

3. l'epacumona A.1. Xumus nammmu rinazamu. - M.: [Ipocsenienue, 1981.

4. Kpunman B.A. Kuura nis yreHus mo Heopranundeckod xumuu. - M.: IIpocBemienue,
1993.

5. Jleencon W.A. YmuBurtenpnas xumusa. — M.:. Hszp-so HI[ OHAC, 2006. — 176
c.IlnyxaukoB M.C., Psazanues C.B. Cpenu 3anaxoB u 3BykoB. - M.: [IpocBemenue, 1991.

6. Pomannena JI.M., Jlemmuckas 3.JI. O0mias xumusd. - 2-¢ u3g. - M.: Breicmas mkona,
1991.

7. Wremmuep .. Xumus Ha nocyre. - M.: [Ipocsemienue, 1993.

8. Dunmkoneaus s aeteir. Tom 17. Xumus / I'nas. pen. B.A. Bonoaun, Ben. Hayd. pen.
. Jleeracon. — M.: ApanTa+t, 2003. — 640 c.

9. IOaun A.M., CyukoB B.H. Xumus qis Bac. - M.: Xumus, 1987.

Jloist megaroros:

1. I'abpycesa H.U. [Iporpammuo-meTonuueckue marepuainsl. M. [Ipoda, 1999.

2. T'aBpyceiiko H.II. IIpoBepounblie pa®OTHl MO HEOpPraHUYECKOW XHMUHU. 8 KiI. M.:
[Tpocsemenue, 1990.

3. I'apa H.H., 3yeBa M.B. KonrponsHbsle u npoBepouHbie padboThl o xumun. §-11 kmacc.
M.: lpoda, 1997.

4. lesuc K., [Ip11 1. Bona — 3epkano nayku. - JI.: 'magpomereonsnar, 1964. — 149 c.

5. Jlo6poBonbckuit B.B. T'eorpadust mukposnementoB. ['mobansHOe paccessHue. — M.:
Mpicns, 1983. — 272 c.

6. 3n0oTHUKOB D.I". YpOK OKOHYEH - 3aHATUS TTpoaosnkatorcs. M.: [Ipocsemenue, 1992.

7. Kpunman B.A. Knura ans ureHus mo Heopranumdeckoid xumuu, M.: IlpocseeHue,
1993.

8. JIsanbko B.U. Beuno xuBas Boga. — Kues: 3n-so Haykosa [{ymka, 1972. — 119.

9. Hazapona T.C., I'pabdenkuit A.A., JlapoBa B.H. Xumudeckuii sKCIepuMEHT B IIKOJIE.
M.: IlpocBemienue, 1987.

10. Hukanopos A.M. I'unpoxumus. — JI.: ['mapomereonsaar, 1989. — 352 c.

11. Onabrun O.M. OnbiThl 6€3 B3pBIBOB. /- 2-¢ u31.- M.: Xumus, 1986.

12. Papgeukuii E.H. JIlumaktudeckue matepuansl mo xumMuu. 8-9 ki. M.: IIpocselienue,
1995.

13. CeneBko I'. K. Ilemarormueckme TEXHOJIOTHM Ha OCHOBE aKTHUBH3AIHH,
UHTCHCUUKAIMH U 3PPEKTUBHOTO YIPaBICHUS yueOHO-BOCIHUTATENbHOTO nporecca. M.: HUN
MIKOIBHBIX TexHoJorui, 2005. (Cepust « QHIUMKIIONEAUSI 00pa30BaTEIbHBIX TEXHOJIOTHIN).

14. Xumus vammmu rnaszami. /Ilon pen. S.M.I'epacumosa. - M.: IIpocsemenue, 1981.

15. Yepnobenbckas .M. OcHOBBI MeTOIMKH 00OydeHus XxumuH. - M.: [Ipocsemenne, 1987.

16. llepctueB M. II. Xumust u O6uosorusi HyKJIEMHOBBIX KuCIOT. - M.: IIpocBerenue,
1987.

Jlast poauresen:

1. Kauyp E. YBnekarenpnas xumus. — M.: Mann, iBanos, ®epbep, 2020

2. Onmerun O. Yyneca Ha BbIOOp. 3abaBHas xumus it gered. — M.: U Memepsikosa,
2017

3. Crenun b. JI. 3anumarensHble 3aanus U 3 QekTHbie onbIThl o XuMun. — M.: JIpoda,
2002. -432 c.
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4. lkypko, JI.1. 3a6aBHas xumusi: 3aHUMAaTEIbHBIE, OC30MACHBIE U MPOCTHIE XUMHUYECKHE
onbITel / JI.W. IlIxkypko. — M. : Jlerckas nurepatypa, 1976. — 96 c. — (3Haii u ymeit).

HNHuTepHeT-pecypcsl
Caiir  «3anumarenbHass XuMus: VIHTEpecHbIe XUMHUYECKHE OIBITBI W (PaKThD»
http://www.alto-lab.ru/

KanengapHo-rematudeckoe mjianupoBanue 1 rox ooyueHust

Ne Tema Konnuectso Jara npoBeneHust
/T ypoka 4acoB
[To rutany [To dpakTy
1. | JaBaiiTe MO3HAKOMMMCS. 1
2. | Ilpaktuueckas pabora 1

«3HAKOMUMCS C XUMUYECKOUN
naboparopueii, ee 000pyIOBaHUEM,
C MpaBWIaM# 0€30MaCHOCTH B HEW

3. | 3 yero nmoctpoeH mup? 1
4. | Kak u3MeHUTH BEIIEeCTBO? 1
5. | IlpakTaeckas pabora 1

«MHoroo0Opa3ue BEIIeCTB»

6. | IIpakTnueckas padota «Kak 1
3aCTaBUTh BEIIECTBA pearnpoBaTh
JpYT € Apyrom?»

7. | llpaktraeckas padota «Ilmams 1

cBeun. HarpeBatenbHbie TpuOOpH»

8. | 3aryisiHeM BHYTpb BelllecTBa 1

28



Xumudeckasi IHCbMEHHOCTb.

10. | BemectBa BOKpyr Hac

11. | IIpocTbie BemecTBa.

12. | Yto 3acTaBisgeT BellecTBa
ropeTs?

13. | Camplii IpOCTOI 37IEMEHT BO
BCEIICHHOM

14. | 3HaKOMBII HE3HAKOMEI[

15. | Yem MBI apImmm?

16. | Kucinble BemecTBa B mpUpo/IE.

17. | Enxue BeliecTBa B mpUpoe.

18. | Bce mu conu cosieHble Ha BKYC?

19. | BemectBa Harero teina

20. | Kak 3amucaTh BelecTBo Ha

Oymare?
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21.

Xumudaeckue MMpCATIOXKCHUA.

22- | PaznooOpasue mpeBpalieHuil B 2
23. | mpupoae
24. | Ilouemy peakiuu NpoOTEKaroT C 1

pa3Hoi CKOPOCTHIO?
25. | PoacTBeHHuKM KucI0poaa 1
26. | Yem omacHbI KUCIOTHI? 1
27. | Kak HelTpanin30BaTh MIET0Yb? 1
28. | OnacHa 1 nmoBapeHHas coJib? 1
29. | XuMHS U KU3HB. 1
30. | B3rsag Ha MUp BOKPYT HAC C 1

HIOMOIIIBIO0 XUMHHU

KanenpapHo-temaTudeckoe iaHUpoOBaHue 2 1o 00y4eHust
Ne Tema KonuuectBo [ara npoBeneHus
/T ypoka 4acoB
[To rurany [To dpakTy
1. | Beenenue 1
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2. | 3aryngHeM BHYTPb aTOMa

3. | 3nakombTech, [[.1.Menneneen

4. | UutennexryanbHas urpa "Uro?
I'ne? Korpa?" mo nepuoauveckoit
CUCTEME U XapaKTePUCTUKE
DIIEMEHTOB

5- | Kak ycrpoeHno BemecTBo?

6.

7. | PacTBOpbI Ha mu1aneTe 3emMist

8. | Ilpaktuyeckas pabora. Pemenue
9KCHEPUMEHTAIBHBIX 33124 10
TeMe «DNEKTPOIUTHIECKAs
JTVICCOTIHAITHST

9. | Pemenue 3aa4 Ha pacTBOpPBI

10. | Urpa — npencraBnenue «Boxa -
YIUBUTEIBHOE M YHUKATIBHOE
BEIIIECTBOY

11. | B Mupe XMMHUECKHUX peaKkui

12- | TepmoguHamuka

13.

14. | Ilouemy npoucxogut
XUMHUYECKasl peaKiusi?

15. | Xumus HemeTamioB
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16

Poxxmaromiue comu

17. | «dyx oras»

18. | Ee BenmuuectBO CepHas kucnoTa!

19. | be3)u3HEHHBIN 2TIEMEHT

20. | Yriepoa — ocHOBa >KM3HU Ha
3emuie.

21. | CuIMKaTHBIA MHP.

22- | PacueTHble 3agauum C y4acTueM

23. | HEMETAIIOB

24- | Xumus METaJuioB

25.

26. | Kak yctpoena Oarapeiika?

27- | PacueTHble 3a/1a4¥ C yUacTHEM

28. | METAJLJIOB U CIIJIABOB

29. | Xumnueckuii Bedep "XuMuyeckue
yyneca"

30. | UToroBoe 3aHsTHE
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