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Pazpen 1
IlenTpbl 00pa3oBaHus €CTECTBEHHO-HAYYHON HanpaBieHHOCTH «Todka pocTa» co3JaHbl CLEIbI0
pa3BUTHS y OOy4aromMXCS €CTECTBEHHO-HAy4YHOM, MaTeMaTH4ecKod, HHGOpMalnOHHON
IrPaMOTHOCTH, (POPMUPOBAHMSI KPUTHUECKOTO W KPEATUBHOTO MBIIIJICHUS, COBEPUICHCTBOBAHUS
HABBIKOB €CTECTBEHHO-HAYUYHON HANpaBICHHOCTH, a TaKXe i MPaKTHUYeCKOH oTpaboTKu
yueOHOro MaTepuasa o y4eOHbIM MpeAMETaM - «XUMU».

1.1. HanpaBjeHHOCTb.
HamnpaBieHHOCTh IPOTpaMMBI: €CTECTBEHHOHAYYHAS.
[IporpamMma JOTOJTHHUTENBHOTO  OOpa30BaHMsI ~ €CTECTBEHHO-HAYYHOW  HAIPaBICHHOCTH
«[IpoBenieHNE TIPOEKTHBIX H HCCIEIOBATENBCKUX pPabdOT MO XUMHH C HCIOJIh30BAaHUEM
1a00paTOPHBIX KOMILIEKCOBY» MPEIHa3HAuCHA JUIs TIPOBEICHHS 3aHATHIA, HE BXOASIIUX B PAMKH
OCHOBHOHM 00pa3oBaTeIbHON AEATEIHHOCTH (B PAMKH OCHOBHBIX O0Opa30oBaTEIBHBIX MPOTpaMM
(yueOHBIX TUTAaHOB), (helIepaTbHBIX TOCYIaPCTBEHHBIX 00Pa30BaTEIbHBIX CTAHIAPTOB).
[Iporpamma oOpWEHTHpPOBaHA Ha pa3BUTHE TBOPYECKHX CIIOCOOHOCTEH ydYalluxcs, Jaer
BO3MOKHOCTh ~ 3aHUMATbCsS  HAYYHO-HCCJICIOBATEIbCKOW  JICATEIBHOCThIO,  NPHBHBACT
MPAKTUYCCKUE YMEHHS U HABBIKH I10 IMTPOBEACHUIO SKCIIEPHMEHTOB.

1.2. AKTYaJbHOCTb.

B cucreme ecrecTBEeHHOHAydHOTO OOpa30BaHUS XHMHS 3aHHMMAeT Ba)XHOE MECTO,
OTIpeNeNsieMOe POJIbI0 XMMHUYECKOH HayKd B TIO3HAHUHM 3aKOHOB MPHUPOBI, B MaTepHAIbHOMN
KHU3HU OOIIECTBA, B PEIICHUU TII00aBHBIX MPOOJIEM YeoBedYecTBa, B (POPMUPOBAHUH HAYUHOM
KapTUHbl Mupa. JlonmoJgHWTEeNbHAs o00meo0pa3oBaTelibHas MNpOrpaMMa  JIOTOJHUTEILHOTO
o0pa3oBaHUsi  €CTECTBCHHO-HAY4YHOUW  HampaBieHHOCTH  «[IpoBeleHHME  TPOCKTHBIX |
HCCIIEIOBATEIILCKUX pabOT MO0 XMMHHU C MCIIOJIb30BAaHHEM JIA00PATOPHBIX KOMIUIEKCOBY CO3/IaHa,
94TOOBl B TMPOLIECCE TOIYyYEHHs JOMOJHHUTEIBHOTO XHMHUYECKOTO OOpa3oBaHUs ydalluecs
NPUOOPENTN XUMUYECKUE 3HAHKSI O 3aKOHAX U TCOPHUAX, OTPAKAIOUIMX 0COOCHHOCTH XUMHUECKOM
(GbopMBbI BMKEHHS MaTepud, MpUOOpenrd YMEHUS M HaBBIKM B TOCTAaHOBKE XUMHUYECKOTO
AKCMEPUMEHTa, B paboTe ¢ HAyYHOU M CIPAaBOYHON NUTEPATypOl, HAYUUIIUCH JENaTh BBIBOJIBI
MPUMEHUTENFHO K KOHKPETHOMY Marepuany u Oosiee 00Iue BBIBOJBI MHPOBO33PEHUECKOTO
xapakrepa. M3ydeHre XUMUU MOMOTAeT MOHSTH OOIIME 3aKOHOMEPHOCTH TMpoliecca MO3HAHUS
MIPUPO/IBI YEIOBEKOM, METO/IbI aHAJIOTHH U SKCIIEPUMEHTA, aHAIU3 U CUHTE3 TIO3BOJISIOT MOHATH
HAayKy BO BCEM €€ MHOrooopasuu. XHUMHUYECKHE 3HAHHUSA HEOOXOJAUMBI ydYaluMcs B
MMOBCETHEBHON KU3HU, TMPOM3BOJCTBEHHON MAEATEIBHOCTH, MPOJODKEHUS O0O0pa3oBaHUS U
MIPaBWJIHHON OPUEHTAIINY TTOBEACHUS B OKPYKAIOIIEH cpefe.

1.3. Ilegaroruyeckasi 1ej1eco00pPa3HOCTb.

CogepxaHue AOMOJHUTENBHONH 00pa30BaTENbHON MPOrpaMMbl aKTyallbHO M C TOYKHU
3peHusi peanuszanuu  KOHIEMIIMKM  pa3BUTUSL  JOMOJHUTEIBHOTO  OOpa3oBaHUs  JieTei

(pacniopspxenue IIpaBurensctBa Poccuiickoit ®enepanuu ot 4 centsiops 2014 r. Ne 1726-p),
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KOTOpasi HAIeIMBaeT Ha «CO3JaHHEC HEOOXOJUMBIX YCIOBUU JJs JIMYHOCTHOTO PAa3BUTHS
yJamuxcs, HO3UTUBHOM COLMAIIN3ALUHU B TPO(PECCHOHATBHOTO CAMOOIIPEICIICHUS.
[IporpaMma JONOJHHUTENBHOTO  OOpa30BaHMsS  €CTECTBEHHO-HAYYHON  HANpPaBICHHOCTH
«IIpoBeneHre TPOEKTHBIX M HCCIEAOBATEIBCKUX PAa0OT MO XUMHH C HCHOJIb30BaHHEM
mab0paTOPHBIX KOMIUIEKCOB» JadT y4YalluMCS BO3MOXKHOCTH BBIOpATh MPOQHIL OOy4eHUs,
MOTIOJTHUTH 3HAHUS O MPOQECCHSIX, PACIIUPHUTH 3HAHHS TPEIMETa XUMHUHU, HEOOXOIUMBIC IS
MOJIyueHUs1 JalbHeiiero oOpasoBaHusd. Mpaes JUYHOCTHO-OPUEHTUPOBAHHOTO IOJXO0AA,
3aJI0KEHHAsE B OCHOBY IIPOTPaMMBbI, JIOMYCKAET BO3MOXKHOCTh IIMPOKOTO BapbUPOBAHUS
y4e0HOTO MaTepuaja TIeJaroroM TpU €ro KOHKPETHU3AIMH, CO3JaHUEe WHIMBHIYaTbHBIX
00pa3oBaTeNbHBIX MAPIIPYTOB.

dopMHUpOBAHUE TYMAHUCTUYECKUX M  OKOJOTUYECKMX TMPEJCTABICHUNU  SIBISETCA
BOXKHEWIIEH 3amadyeil Xumudeckoro ooOpaszoBaHus. [IpeameTom wu3ydeHuss B TPEJIOKEHHOU
MporpaMMe SIBJISIETCSI HE MPOCTO XUMHUS, @ XMMHS 1O OTHOIICHHIO K YEJIOBEKY MU TMPHUPOJE,
3HAQUYEHHE PA3JIMYHBIX BEIIECTB B MPHUPOJHBIX 3aKOHOMEPHOCTAX W B JKM3HU YelOBeKa. B
nporpaMMe OOJIBIIOE 3HAYEHHE HWMEIOT MEXIPEIMETHBIE CBSI3M C JAPYTUMH  Y4€OHBIMHU
JTUCIUTITMHAMU: OUOJIoTHeH, reorpaduelt, skojoruel, pusukon. Takum oOpazoM, npejiaraeMmas
IporpaMMa  JOTOJIHUTEIBHOIO  00pa3oBaHHsA  €CTECTBEHHO-HAyYHOW  HalpaBICHHOCTH
«[IpoBeeHre TPOEKTHBIX U HCCIENOBATENIbCKMX paboOT MO XHMHH C HCIHOJIb30BaHUEM
71a0b0paTOPHBIX KOMIUIEKCOB)» HAIpaBjieHa Ha peau3allii0 OCHOBHBIX MJIe HOBOM KOHLEMIUU
XUMHUYECKOTO O00Opa3oBaHMs: a) OKUBJIEHHE SMEHTa: (opMUpOBaHHE yMEHHI oOpamarbcs ¢
BeIIeCTBAaMH, OMOJIOTUYECKUMH M XUMUUYECKUM JIA0OPAaTOPHBIM OOOpYIOBAaHHE, MPOCTEHIITMMH
npobamu; 0) MpHOOIIEHNE W PA3BUTHUE Y YUAIIMXCS HCCIIEI0BATEIIbCKUX YMEHHM; B) OTXOJ OT
Ype3MEepHON aOCTPAaKTHOCTH XWMHH, YCUJICHHE TMPHUKIATHON HAMpaBIECHHOCTH; T) TOKa3
TEHJCHIIMM MHTETPAIlN CMEXHBIX HayK: OMOJIOTHS, XUMUH, reorpa@uu, GU3NKHU U Jp. C IEbI0
CO3[aHMsl  LEJIOCTHOM  KapTUHBI  OKpyxkawomero wmupa. [Ipemmaraemas  mporpamma
JOTIOTHUTEIBHOTO  00Opa3oBaHUsl  €CTECTBEHHO-Hay4yHOU  HampaBieHHocTH  «lIpoBenenue
MPOEKTHBIX M MCCIEA0BATEIbCKUX pAbOT MO XUMHUU C HCIOJb30BaHHEM J1a0OpaTOPHBIX
KOMIUIEKCOBY» Pa3BUBAET CUCTEMY 3HAHWW O MHMPE, IPUBUBAET MPAKTUYECKUE YMEHHUSI U HABBIKU
[0 MPOBEACHUIO SKCIEpUMEHTOB. IIporpamma paer BO3MOXHOCTh pa3BUBaTh TBOPYECKHUE
CIOCOOHOCTH yYalllUXCsl, 3aHUMAaTbCi HAaY4YHO-UCCIEA0BATEIbCKON AEATEIbHOCThIO, MOBBICUTD
OOLIECTBEHHO-TIOJIC3HYIO HAMPaBIEHHOCTh JEATENbHOCTH OOBEIUHEHHS JIOMOJHUTEIBHOTO
o0OpazoBaHwUsI.

1.4, OTauvuTe/IbHbIe 0COOEHHOCTH JAHHOM ONMOJHUTEILHON 001e00pa3oBaTeIbHOM
NMpPorpamMmbl 0T y:Ke CyHIeCTBYIOIIUX MPOrpaMm

JlononHuTenbHAs 00IIe00pa3oBaTebHas MpOorpaMma JOMOJHUTEIBHOTO 00pa3oBaHUS
€CTECTBEeHHO-Hay4YHOH HampaBieHHOCTH «lIpoBeneHre MpOeKTHBIX U UCCIIEe0BATEICKUX PaboT
M0 XHMHH C HCIIOJIb30BaHHEM J1a0OpPaTOPHBIX  KOMILJIEKCOB»  SIBJSETCS  IPAKTHKO-
OPUEHTHUPOBAHHOM. 3HAUUTENbHAS POJIb B MPOrPaMME OTBOAMTCS XUMHUUYECKOMY 3KCIEPUMEHTY.
Ha 3aHATHSAX BBINOJHSAIOTCS 3aHMMATENIbHBIC W HCCIICI0BATEIIbCKUE JIa00PATOPHBIC OIIBITHI,
KOTOpbIE HE BCErJa MOTYT MPOBECTH ydalluecs B paMKaX IIKOJIbHOW MpoTrpaMMbl. XUMHUECKUN
AKCIIEPUMEHT NPUMEHSETCS YUYAIUMHUCS JUIsl YCBOCHUS! HOBBIX 3HAHUI, IOCTAHOBKH NEpel HUMHU
MO3HABATENbHBIX MPoOsieM. PenieHne ux ¢ MCMOIb30BaHUEM DKCIIEPUMEHTA CTABUT YYalUXCs B
MOJIOKEHUE MCCIIEIOBATENEeH, YTO, KaK IOKa3bIBAET IPAKTHUKA, OKAa3bIBAET IOJIO)KUTEIIBHOE
BJIUSIHUE HA MOTUBALIMIO U3YYECHUS XUMUHU.

BaxxHo#t 0COOEHHOCTBIO MPOTpaMMBbl SBISIETCS y4eOHO-UCCIIEIOBATEIbCKas IEATEIbHOCTh
yyaluxcsi, OpraHMW30BaHHAas depe3 HHIWBUIyaldbHbIE OOpa30BaTeNbHbIE MApUIPYTHl WU B
pamMKax Hay4dyHOTO OOIIecTBa ydJamuxcs. Y4eOHO-HCCIeIOBaTeNbCKas EATEIbHOCTh HMEET
0coboe 3HaueHHUE elle M MOTOMY, YTO 3aHSATHUS MPOXOJSAT HE TOJBKO B CTEHAX KaOMHETOB H
nabopatopuii, HO U B IPUPOJIHBIX YCIOBUSX, T/Ie yUalluecs MPOBOIAT HaOM0AeH s, 0TOOp Mpoo,
cbop maTepuana JUisl SKCIIEPUMEHTAIBHBIX HCCIeqoBaHui. Pe3ynbraroM Takoil AesaTenbHOCTH
SIBJITFOTCSI  BBIMIOJIHEHHBIE  YYAIMUMUCS HCCIIEOBATENbCKAE pPAOOTHI, TMPOEKTHI, JOKIIAJBI,
pedeparhl, KOTOpbIe ydYamluecs TMPEACTABISIOT Ha HAYYHO-TIPAKTHUECKUX KOH(MEPEeHIIHSIX,
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KPYTJIBIX CTOJIAX U APYTMX MEPOIPUATHAX Pa3JINUYHBIX YPOBHEH.

Peanuzanuss  nmporpamma  JOIOJIHUTENBHOTO  00pa3oBaHMsS  €CTECTBEHHO-HAYYHOM
HanpaBiieHHOCTH «[IpoBeneHHE TPOEKTHBIX M HCCIEJOBATENbCKUX pabOT IO XUMHH C
UCIOJBb30BaHUEM  J1a0OpPAaTOPHBIX KOMIUIEKCOB» OCHOBBIBA€TCS Ha  OOLIEAMAAKTUYECKUX
MPUHIMIAX JOCTYIHOCTU IOCJIEI0BATEIbHOCTH, CUCTEMHOCTH, CBS3M TEOPUU C IPAKTUKOM.
Oco060 aKTyaIbHBIMH TIPH PEATH3AIMN TPOTPAMMBI IPU3HAIOTCS CIEAYIONINE TIPUHITHIIEL.

1) Ilpunyun wnayunocmu QGOpMHUpYET y Y4YalIMXCs MOHSATHS Yepe3 PACKPhITUE MPUYHMHHO-
CIICZICTBEHHBIX CBSI3€U SIBICHUH, IPOIECCOB, COOBITHIA; MPOHUKHOBEHHNE B CYIIHOCTD SIBJICHUH U
COOBITUH; PACKPBITHS HMCTOPUH PA3BUTHUS KyJIbTYpHI, OOpbOBI TEHACHIM;, OpPHEHTAUUd Ha
MEXAUCLUIIIIMHAPHBIE HAyYHbIE CBSA3KHU.
2) Illpunyun ceszu o6yuenusi ¢ JHCU3HBIO PEATU3YETCS Yepe3 HCIOJIb30BAaHHE Ha 3aHATHUSIX
KU3HEHHOTO OIbITa Y4YaluXcs, NPUOOPETEHHbIX 3HAHUW B MPAKTUYECKON MAESITEeIbHOCTH,
PAaCKpBITHE NTPAKTHYECKOW 3HAYMMOCTH 3HAHUI.
3) Okonoeuueckuii npunyun TOMOXET OOYYAIONIMMCS YriIyOMTh 3HaHHS O B3aWMOCBSI3U
OpraHu3Ma C OKpPYXKarolllell CpeaoH, 3aJ0KUTh OCHOBBI IMPABWIBHOTO MOHUMAaHHS BOIPOCOB
MIPUPO/IbI, HANPABIEHHBIX Ha pElIeHHE MPOOJIEMbl 3alIUTHl BOCCTAHOBUTEIBHBIX MEXaHU3MOB
o6uocepsl 0T pa3pylIeHUs, OPraHU30BaTh MPAKTUYECKYIO JIEATEIBHOCTh M0 OXPaHEe MPUPO/IbI.
4) Tpunyun s6épucmuyeckoli cpedbl 03HAYAET, YTO B COIMATBHOM OKPYXCHHU TOMUHHUPYIOT
TBOpPUECKHE Hayana MpU OpraHu3allUU JeATeNbHOCTH oObeAuHeHus. [Ipu 3ToM TBOpUECTBO
paccMaTpruBacTCAa KaK HeO6XOlII/IMa$[ COCTaBJIAOLIAA KXKHU3HU KaXI0Tr0 YCJIOBECKa u
KaKyHHMBEPCAJIbHbII KPUTEPUI OLIEHKHU JINYHOCTH M OTHOUIEHUH B KOJUIEKTHBE.
5) Ilpunyun npupodocoobpasznocmu. BocnuTanue ITOHKHO OCHOBBIBATHCS HAa HAyYHOM
MOHMMAaHUU €CTECTBEHHBIX U COLUANBbHBIX MPOIIECCOB, COTJIACOBBIBATHCSA C OOIMIMMHU 3aKOHAMHU
pa3BUTHS YeJOBEKa cOOOpa3HO €ro mnoyy u Bo3pacty. OOpa3zoBaHHe CTPOUTCS B COOTBETCTBHUH C
MPUPOJIOH pedeHKa, ero MCUXUYECKONW KOHCTUTYIHEH, ero criocoOHocTsiMu. Coaepxanue
MPOTpaMMBbI JI0JDKHO OBITH 0€301MacHBIM, I1€71eCO00pa3HbIM, copazMepHbIM. OCYIIECTBICHUE
JAHHOTO TPUHIHUIA JTA€T BO3MOKHOCTh MOCTPOUTHh «UHAMBUIYAJIbHBIE MAPUIPYTHD» KAXKIOMY
oOyuaroniemycs O0OBEIMHEHHS. OJTO B CBOIO OdYepedb OTKPHIBAET OYEBUIHBIC ILIIOCHI:
MICUXUYECKOE 3[I0POBbE, OTCYTCTBUE KOMILJIEKCOB, TTyOOKHE M MPOYHbIE 3HAHUS U YMEHUS B
COOTBETCTBUU C UHTEPECAMHU, 3aIIPOCAMU JIMYHOCTH.
6) IIpunyun unmezpamusnocmu MPEAIONAracT BKIIOYEHHE B 00pa30BaTeIbHO-BOCIUTATEIbHBIN
MIPOLIECC 3HAHUH MO HKOJIOTUH, OMOJIOTHH, UCTOPUH, KPA€BEJICHUIO, ITUKE, TUTEpaType.

1.5. Anpecart nporpamMmbl.

[Iporpamma HampaBiieHa Ha GopMHUpOBaHUE MMEPBUYHBIX YMEHUN W HABBIKOB y neTeil 14-
15 ner. KonmuectBo aereii B rpymie ot 10 1o 15 yenosek.

1.6. YpoBeHb IporpamMmbl, 00beM U CPOKH.

[Iporpamma paccuutana s aereit 14-16 jet, nmpoAoKUTEILHOCTBHIO 2 Tojaa, 34 yaca B
nepBblid roJ 00ydenus u 34 yacoB BO BTOpPOii roj1 oOyueHus .

[Ipunuun HaGopa B 0OBEAMHEHHS CBOOOJHBIN: NMPUHUMAIOTCS BCE JCTH, >KCIIAIOIIHE
oOyuaTbCsi TO JaHHOW mporpamme. [pymmbl (QOpMHPYIOTCS € YY4ETOM HWHTEPECOB H
noTpebHocTel pebdst. [locie mpoBeneHUs MPeABAPUTENBHOTO coOeceTOBaHMS OTPEIeNIaeTCs, Ha
KaKoM ypoBHE Oy/IeT 0CBauBaThCs MporpamMma; yriayOJIeHHOM W y4eOHO-UCCIIeIOBATETLCKOM.

1.7. ®opma oOyueHus.

Ounas, 1.k. o0yuenue ocymiectBisercs B MKOY «SlHerckas mkona» mo ycTaHOBICHHOMY
pacnuCaHuIo P B3aMMOJICHCTBUH M€1aror-yuyeHHUK.

1.8. Pe:kuM 3aHSATHIA.

IIporpamma paccumurana amist neteir 14-16 et Ha 2 rona oOydeHus. 3aHATHE MPOBOIUTCS
oJMH pa3 B Heaemto. [IpogomkurensHoCTh 3aHATUS 40 MUHYT.

1.9. OcoGenHocTH OpraHu3anuu 06pa3oBaTe/JLHOIO0 Mpolecca.

OcHoBHOU (hopMoO#t opranuzanuu 00pa30BATENBHOTO MpoOIecca MO JaHHOM Mporpamme
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SIBJISICTCS 3aHSTHE, HO MPEAYCMOTPEHO PEryJsipHOE BKIIOUEHHE TaKuxX (OpM, KaK JIeJIoBas UIpa,
IKCKYpCHUS, TPEHUHI, JHUCKyccusi, Je0arbl, KOH(EpeHIHs, CcaMOCTOsATelIbHas paboTa
00y4aroImuxcs Mo BEIOpaHHBIM TeMaM, WHAWBUAYaJIbHBIC M TPYIIOBbIC KOHCYIbTAlMU. [laHHbIC
(OpMBI MOMOTAIOT AKTUBU3MPOBATh OOy4YCHHUE, NMPUIAB €My HCCICAOBATEIbCKUN, TBOPUYSCKUN
XapakTep, ¥ TaKMM 00pa3oM IepelaTh MHUIMATHBY B OpPraHU3alMi CBOCH IO3HABATEIBHOM
JEATEIBHOCTH B PYKH 00yJarOIIIXCSI.

I[JI?I ITIOBBIIIICHU A O6pa3OBaT€JII)HOFO YPOBHA W IOJYYCHHSA HABBIKOB II0 IMPAKTUYCCKOMY
HCIIOJb30BAHNUIO TIOJYYECHHBIX 3HAHUM, IPOTrpaMMOMN IpeayCMaTpUBACTCA IPOBEACHHUE psla
Ha60paTOpHI)IX U  TMPAKTHYCCKUX pa60T, KOTOPBIC JOOJDKHBI IIPOBOAUTHCA B CHCHHUAJIBHO
000pYIOBaHHOUW XUMUYECKOW JTa00paTOPUH WITH KaOHHETE.

XuMmuyeckas 1abopaTopusi, a Takke KaOWHET XUMHUU SIBJISIOTCS 30HaMHU 0COOOT0 pHCKa,
IIO3TOMY HE€ TOJIBKO Ha ICPBOM, HO W Ha BCEX MOCICAYIOIIUX 3aHATUAX CICAYCT YICIATH
MIPUCTAJIbHOE BHUMaHUE BONpOcaM 0€30MacHOCTH TpyZa, MpaBuiiaM OOpaIieHHsl ¢ XUMUYECKUM
O60pynOBaHI/ICM U pCaKTUBaMM, IPOBOAWUTHL HWHCTPYKTAXHU, IACMOHCTPUPOBATL OTACJIbHBIC
MpUEMBI, OITUPAACh IPU 3TOM HAa HOPMATHBHBIE TOKYMEHTHI, UMEIOLIUECS B 00pa30oBaTeIbHOM
yupexJieHud. BblnonHeHne 51abopaTOpHBIX W MPAKTUYECKUX pPAabOT JaeT BO3MOXKHOCTh
ydamuMmces CaMOCTOATECIIbHO OTKPLIBATD JJIA ce0s1 YTO-TO HOBOEC, ICJIaTh BBIBOABI, aHAJIU3UPOBATH
CUTyallUIO C BBIJIBM)XCHUEM THUIIOTE3, YTO BCACT K 0oiee FJ'Iy60KOMy YCBOCHUIO XMMHYCCKUX
MOHSTUH U TTPOIECCOB.

[Ipu BEIOOpPE popM M MpHUEMOB OpraHU3aIMK Mpoliecca 00ydYeHus CIeayeT YUYUThIBATh, YTO
JAHHAsi MpOrpaMMa HOCUT IPAKTUYECKUX XapakTep. TeopeTHueckue CBEIEHHs YCBAaMBAIOTCS
JIETbMHU B XOJi¢ IPAKTUYECKOM PabOThI, BHIIIOJIHEHUS MpoeKTa wiu Oecen ¢ neparoroM. OdeHb
3¢ (HEeKTHBHO MOXKET OBITh MCIHOJIB30BaH TPOCKTHBIA METOa OOYyYeHHs, OCOOCHHO TMpHU
peanu3anuyu KypcoB BapHaTUBHOro Oioka. Teopermyeckas yacTh MPEAINOJAraeT MOSCHEHHE I10
KaX/I0l TeMe, a TakXkKe 3acilyllMBaHUEe U OOCYXJIEHHE COOOIICHUH, 3apaHee MOJIrOTOBICHHBIX
yuamuMucs.  (MOXHO BKIIOUUTh B «IIay3bl OTABIXa» 3JEMEHThl  3aHUMATEJIbHOCTU:
pasrajplBaHue KpOCCBOPIOB, pPEOYCOB, BUKTOPHHBI, WIPbI, MPOCMOTp claijoB u T1.1.) B
IIPAKTUYECKYIO (3KCIIEPUMEHTAJIbHYIO) YacTh BKIIIOYEHbI TaKHE BHJIbI padOT, ONBITOB, KOTOpPbIE
COOTBETCTBYIOT BO3pacTHOMY ypoBHIO Jerell 8 kiacca. Ilpeaynaraemass MeTouKa BBINOJIHEHUS
JKCIEPUMEHTAIbHBIX pabOT JOCTyHHa JUii OOBIYHOM IIKOJBHOW JIaOOpaToOpuu U He TpeldyeT
JIONOJIHUTEIbHBIX MaTepUAIbHBIX 3aTpaT Ha HpuHoOpeTeHHe O00OpyIOBaHMS M PEaKTHBOB.
VBieKkarenbHble XUMHUYECKHE ONbITHI C MPUPOJHBIM MaTepUaloM, COOpaHHBIM CaMHMHU
y4alluMUCS, U MaJI€HbKHUE «OTKPBITHUS» HE TOJBKO PACIIUPSIIOT KPYro3op, yriyOmsioT 3HaHus,
HO ¥ BOCIMTBIBAIOT JIFOOOBb K POAHOM MPUPOJE, CBOEMY Kparo, a 3HAYUT OEpeKHOE OTHOLICHHE
K Hell. A coueTaHue pa3BUTOrO MHTEpeca K MCCIENOBATEIbCKUM YMEHMSM SBISIETCS OCHOBOM
Ui JanpHeimeidl npogopuenTanuu yyamuxcs. [Iporpamma, yBsi3pIBaromiasi BOIPOCHl XHMUH,
Ouosioruu, reorpaduu No3BosseT MOKa3aTh B3aUMOCBSA3b HAyK M MPOM3BOJICTBA, HALCIUBACT U
noOyX/1aeT yJaluxcsi Ha PElIeHHEe aKTyaJbHbIX 3KOJIOTMYECKHX, 3KOHOMUYECKUX M ChIPbEBBIX
npobsem Hamiero kpas. TBopueckd NpPOIYMaHHBIM MOAXOJ K OpraHu3alMM U IPOBEICHUE
3aHATUI BOCHMTBHIBAET YYaIMXCS B JyX€ CO3HATEIIbHOTO OTHOLIEHMS K JAedy, MPHOOIIaeT K
YTEHUIO JIOTIOJHUTENIBHON JIMTEPATyphl, CAaMOCTOATEIbHOMY IOUCKY M BHUIUMBIM pe3ylbTaTaM
CBOETO TBOPYECKOIO TPYAA.

1. llean u 3apaun
Leab nporpamMmsl.

OCHOBHOI1 11€JIbI0 TPOrpaMMBbl SIBJISIETCS pacIIMPEHUE KPYTro3opa 00yJarommxcs Mpu NU3y4eHuu
XUMHYECKUX SIBICHUHN, MPOUCXOAIINX B OKPYKAIOLIEM HAC MUDE.

3aga4m nporpamMmel.



J14 BBIOJIHEHMSI IOCTaBJIEHHOM 1I€IU pelIatoTCsl Caeaytoie 00pa3oBareabHble 3a1auu:

Oolyuaromue:

- paCcliupAThb MPEACTABICHUSA YUalllUuXCAa O CBOMCTBAX XUMHUYECKUX BCIIICCTB,
- COBCPHICHCTBOBATDH 3KCIICPUMCHTAJIbHBIC YMCHU A,

- paCliupATb NPEACTABICHUA YHAIUXCA O IPUMCHECHUN XUMHNYCCKUX 3HAHUU B OKPY’Karomem Hac
MHUpeE.
- CIO0CcOOCTBOBATH YJOBJICTBOPCHUIO JIMYHBIX MTO3HABATEIIBHBIX HHTEPECOB.

PazBuBalommue:

- pa3BUBATh UHTEPEC K HAYKe XUMUH;
- pa3BUBAaTh XMMUYECKOE MBIIUIEHUS U IPOCTPAHCTBEHHOE BOOOPAKEHUE;
- pa3BUBaTh TBOPUECKHE CIOCOOHOCTH ydalluXcs Mpu 00yuyeHUH XUMUH;

BocnurareabHnbie:

- BOCITUTBIBATh Y JI€T€H YCTOMYMBBIN HHTEPEC K U3YUYEHUIO XUMHUH COBEPIICHCTBOBATh YMEHUE
paboTaTh B KOJIJIEKTHUBE;
- IPUBUBATH HABBIKH CaMOCTOSITCIILHOM pa6OTaTB C pa3JIMYHbIMU UCTOYHHUKaAMH I/IH(bOpMaHI/II/I.

I11. Conep:xanue nporpaMmmsl

Conep:xanue nporpaMmbl 1 roaa o0y4yeHust.
|. BBenenue. "Mup Tak HHTepeceH, HO KaK €ro moHsirp?"
Teopusa (yznyonennwii ypoeens). Jlapaiite mosHakomumcs. [IpeseHTanusi Kypca: el U 3aja4H,
opraHu3anus 3aHATHi U ux crenuduka. [Ipeamer xumun. [Ipoucxoxaenue ciosa "xumusa". Mecro
XUMHH CPEIU HAyK O IPUPOJIE.
Jlononnumensno meopusa yueOHO-uccie006amenbCKuil ypoeeHs. XUMHUs - SKCIIEpUMEHTaIbHAas
HayKa.
Ilpaxkmuka (yznyonennstit yposens). 3HaKOMCTBO ¢ rpynmnoi. MHCTpyKTax 1Mo mpaBuiiaM MOBEACHUS
Ha 3aHATUAX. [lpakThdeckas pabora «3HAKOMHMCS C XUMHYECKOH JrabopaTopuen, ee
obopyznoBanueM, ¢ mpaBuiamu Oe3omacHocTH B Hel». Koncympramms «OdopmiieHHe MpOeKTHON
MAIKK».
/Jlonoanumensno npakmuka YueoHo-uccnedo6amensCKuil Ypogenp. CocraBnenue
WHIUBUAYAJIBHOTO IJIaHa MPOEKTHOM EATENIbHOCTH Ha TOJ.

I1. CBoiicTBa BemecTBa.

Teopusa (yznybnennsiit yposens) BemectBo u Teno. BemniectBa Bokpyr Hac 1 B Hac camux. CBoiicTBa
BELIECTB: arperaTHoOe COCTOSHUE, ILIBET, 3amax, AJIEKTPOIPOBOJHOCTh, TEIIONPOBOJHOCTH U T.I.
3aueM HYXHO 3HaTh cBoiicTBa BemecTB? KameHb - mnepBblii OOBEKT M3Yy4YEHHsS] UEIOBEKa.
[IpeBpamenue BewecTB Ipyr B Apyra. Xumuueckas peakuus. [Ipu3Haku M yciaoBHUsS TEUEHHUS
XUMHUYECKUX peakuuid. ['opeHbe - oHa U3 MEPBBIX XMUMUYECKUX PEAKLUN, U3BECTHBIX YEJIOBEKY.
Ponb orus B craHoBieHuu yenoseka. Jlerenapl 1 Mugsr 00 orue. BemecTBa roproune U HEroprouue.
N3yueHnue peakuuu ropeHusl.

Jononnumensno meopusa yueono-uccinedosamenvckuii ypogens. J.1llTanb - OCHOBOIOIOXKHUK
teopuu (noructona. Ponp M.B.JlomoHocoBa u AHt.JlaBya3be B OOBSCHEHMHM PEAKIIMH TOPEHUS.
Ilpakmuxa (yznyonennsiit yposens). J1abopaTopHbIE OMBITHI:

1. PaccmatpuBaHue NpeaMeToB, CACIaHHBIX U3 OJJHOTO U TOT'O K€ BEIIECTBA.

2. PaccMaTpuBaHue MpeIMETOB, CICIaHHBIX U3 PA3HBIX BEIIECTB.

3. PaccmaTtpuBanue BeniecTB ¢ pa3HbIMH (PU3HYECKUMH CBOWCTBAMH.



[IpakTnueckue paboOTHI:

1. N3y4aem cBOMCTBA BEIIECTB.

2. TIpoBoauM XMMHUYECKHE PEaKIUU C LIEJIbI0 BBISBICHUS TPU3HAKOB U YCIOBHI TEUCHHS
XUMHYECKON peaKIiuu.

JlaGopaTopHBIEC ONBITHI;

1. BeinonHeHue OnbITOB, WJUTFOCTPUPYIOMIUX (PU3NYECKHE U XUMUYECKUE SIBICHUS.

IIpakTuyeckue paboThI:
1. I3yuenwue crpoenus iamMenu. HarpearenbHble IPUOOPHI.

111. U3yyenne cocTaBa BelllecTBA - HEHTPAJIbHOE 3B€HO XUMHUH

Teopusa (yznyoneunwiit ypoeenn) V13 uero cocrtoar BemiectBa? JlenuMo 71U BElIECTBO [0
OeckOHEYHOCTH? ATOM - HeJmenMMasi YacTWlla, COCTaBHAs YacTh BCEX BEIIECTB. MOJEKYIIbI.
Xumuueckuil siemMeHT. BeiectBa nmpocTteie U cinoxkHble. O3HAKOMIIEHHE C CUMBOJIAMHU 3JIEMEHTOB.
Cumsoinst H, 0, S, P, C, |, Br, Cl, Si. IToasitue xumudeckoii Gopmysibl. UnCThie BEIECTBA M CMECH.
OpHopomHble W HEOAHOKpaTHble cMecu. CrmocoObl pa3ABOCHUS CMecel:  OTCTauBaHHE,
(¢uIbTpOBaHKE, IEPEKPUCTAIIIN3AIMS, IEPETOHKA, XpoMaTorpadusi.

/Jlononnumensno npakmuka yueoHo-uccie008amenbcKuil ypoeeHs.
JlaGopaTopHbIe paOOTHI:

1. PaccmarpuBanue 00pas3IioB IPOCTHIX U CIOKHBIX BEIIECTB, MUHEPAJIOB U TOPHBIX
nopoallpakTrueckue paboThI:

1. Pa3znenenune cMecu YepHUIIA-BOA XpoMaTorpadue.

IV. Kakue 0b1BaloT BeecTa?

Teopusa (yenyonennwiii ypoeensv) Kiaccuukaius BEIIECTB Ha TMPOCThIE M CIOXHBIC. JleneHue
MPOCTBIX BEIIECTB Ha MeTa/utbl U HemeTayuibl. CumBoiel MetaiwioB Al, Fe, Cu, K, Na, Ca, Ba, Mg,
Ag, Au, Hg, Ni, Cr, Mn. Kucnopon, ero otkpbeitre. [ToiaydeHue Kuciopoa u3 nepMaHraHara Kajius.
Colupanue KHCIOpo/a ABYMs CIIOCOOAMH: METOJIOM BBITECHEHHS BO3/1yXa U METOJOM BBITECHEHHS
Bojbl. OmnpeneneHue kuciaopoaa. ['opeHue cepwl, yriist U xenesa B Kuciaopojie. Bomopon - cambiii
nerkuid ra3. Hcropus ero otkpeiTusa. [openme Bomopona "I'pemyuas cmecws". Omnpenenenue
BOJIOpO/Ia, MonydeHue. Yriekucnbid ra3. [lomydenue ero m3 mpamopa uinu mena. OmnpeaeneHuve
YIJIEKUCIIOrO ras3a ¢ IMOMOLIbI0 M3BecTKOBOM Boabl. CocraB Bo3ayxa. M3ydyeHue cocraBa Bo3myXxa.
Pone A.JlaByasbe. [TonsiTre 00 mHEpTHBIX ra3ax. Heon, apron, ux npumeHenne. Kucmorsl. Kuciorsr
B mpupoxe. PactBopenwe kuciaor B Boge. /[lelicTBHe CepHOMl KHCIOTBI Ha TKaHb. Mepsl
MPEJOCTOPOKHOCTH TpU paboTe ¢ KuciaoTamu. JlelcTBHE KHCIOT Ha MHAWKATOpHl. OCHOBaHWUA.
PactBopenue ocHoBanuii B Bojae. lllemouwm. [lelicTBue Iienmodeil Ha OpPraHU3M 4enoBeka. Mepsl
MPEJOCTOPOXKHOCTH Tpu pabote co menouyamu. JeiictBue menodeld Ha uHaukatopsl. Comu. Kakue
obBator comu? Comu B npupoxe. IloBapenHas comb. Ponb moBapeHHOH CoOlMM B UCTOPUU
yenoBeuecTBa. OpraHnveckre BemecTBa: OeNKH, XKHUPHI, YIIIEBO/bI, HYKIEHHOBbIE KHCIOTHI, UX POJIb
JUISL ’KUBBIX OPraHU3MOB.

Jononnumensno meopus yueodno-ucciedosamenvckuil ypoeens. Metauisl JpeBHOCTH. bpoH30BEIi
u xene3Hblid Beka. [lomyuenue metamoB B apeBHoctu. [lepuon anxumuu. BemecTBa-HEBUAMMKH.
[TneBmatnueckas xumus. C.I'eiic u ero mHeBMaThueckass BaHHa. [lnmactmaccel U BosokHA. 3aueM
OHU HYXHbI YeJI0BEKY; V3 uero ux nomayyaror.

Ilpaxkmuka (yznyonennsiit ypogens). Jlabopatopabie pabOThI:

1. 3yuaem CBOICTBA METAILIIOB.

2. PaccmaTpuBaHue CIUIaBOB ME/IU U JKeJe3a.

3. OOHapyxeHHEe KUCIOT B IPOIYKTaX MUTAHMUS.

4. JleficTBUS MHIMKATOPOB HA KUCJIOTHI U ILIEIOYH.

5. PacTtBopenue ocHoBaHMii B BOJIE.

6. PaccmaTpuBanue o0OpasioB comneii.

[IpakTrueckue paboTHI:
1. [Tomyuaem, coOupaem U onpenensieM KUCI0pol U BOJOPO/I.



2. 3y4yaeM cBOICTBa METAJIIIOB.

Jononnumensno npakmuxa y4edHo-uccined06amensCKuil ypo6eHs.
JlaGoparopHbie pabOTHI:

1. PaccmatpuBanue o0pasiioB MIacTMacc M BOJIOKOH.

[IpakTuyeckue paboThI:

1. ITonyyeHue Meu U3 MaJlaxuTa.

V. SI3bIK XUMHH.

Teopusa (yenyoneunwtit ypoeensv). CocTaB BemiecTB. Xumudeckas ¢opmyna. BaneHTHOCTb.
Omnpenenenrue BaJEHTHOCTH MO0 XHUMHUYecKoW (opmyne. 3aKOH COXpaHEHUS MacChl BEIIECTB.
Xnmuyeckre ypaBHeHMs. CyHmIHOCTD XMMHMYECKOM peakuuu. TUIbl XUMHUYECKHX PEAKLIMN:
pasyiokeHMs, 3ameleHust 1 ooMmeHa. Peakuuum 3k30- M sHAOTEpMUYecKHe. Peakuuu obpatumeie U
HeoOpaTtuMble. CKOPOCTh XUMUUYECKUX PEaKIH.

Jononnumensno meopusa  yueOHo-uccnedoeamenvckuit  ypoeéens. COBPEMEHHBIE  TEOPHUH
OMHAPHOCTH 3JIEMEHTOB.

Cocrapnienue ¢popMys1 OMHApHBIX COEANHEHHH IO BaJIEHTHOCTH 3JIEMEHTOB.

@akTopsl, BIUSIONINE HA CKOPOCTh peakiuu. Karann3atopsl 1 HHTHOUTOPBHI.

Ilpakmuka (yenyonennstii yposens). JlabopatopHbie ONMBITH: PaznoxeHne

MaJlaXyTa [P HarpeBaHUH.

1. 3amenenre MeIM B pacTBOPE XJIOpUa Meu (2) jKene3oM.

Jononnumensno npakmuka y4eoHo-uccie008amenbcKuil ypogens. J1abopaTopHbIE OIBITHI:
1. 3ydenue BIUSHUS PA3IUYHBIX YCIOBUN HA CKOPOCTh XUMUYECKUX PEAKIINH.

VI. MHuorooo6pa3ue BemecTB. Teopusa (yeuyonenusiit ypoeens). Kiaccubukanus W CBOWCTBA
BemecTB. MHorooOpasue BemecTB. Kiaccugukamnus BemiecTB 1o cocTaBy. OKCHIBI, UX COCTaB.
[Tomyuenne OKCHAOB peaklMeld TOpPEeHUs MPOCTHIX M CIOXKHBIX BemecTB. COCTaBlIEHNE YpaBHEHUM
peakuuu TOpPEHUs CIOKHBIX BEHIECTB. YCJIOBHMS BO3HMKHOBEHHS U IIPEKpAIEHHUS TOPEHMS.
Memennoe okuciaenne. Mepsl peaynpexaeHus moxkapon. Kiaccudukanus okcuoB Ha OCHOBHBIE,
KHCIIOTHBIE, amdorepHbie. KHCIOTBH, WX cocTaB, KiaccH(UKAUs Ha KUCIOPOIOCOIEpKallue M
OeCKUCIIOpOIHbIE, HAa OIHOOCHOBHBIC, JIBYXOCHOBHBIE W TPEXOCHOBHBIE. KHCIIOTHBIH OCTaTOK.
BaneHTHOCTh KUCIIOTHOIO OCTaTKa, POJb KUCIOT AJIs OPraHU3MOB PACTEHHM, JKUBOTHBIX U YEJIOBEKA.
OcHoBannsd, ux cocraB. I'mapookcorpynma. Illemoun u HepacTBOpuUMBIE B BOJIE OCHOBAHUA,
cocraBieHHe (OPMYIN COJNEW MO BaJEHTHOCTH MeTajlla M KUCIOTHOTro ocraTtka. Kiaccudukarms
COJIE Ha CpelHHe, KUCIble M OCHOBHBbIE. [IumieBas coga W ManaxuT Kak IPUMEpPHl KUCIOW U
OCHOBHOM COJEH, CONM OpraHu3Mbl B OpraHU3MeE 4YeloBeKa. Peakuus HeWTpaln3alnu.
Jlononnumensno meopusa yuedHo-uccnedosamenvckuii  ypoeens. (COCTaBIEHUE  ypaBHEHUN
peaKuy ropeHusl CIOKHBIX BEILECTB.

Ilpaxkmuka (yznyonennsiit ypogens). Jlabopatopabie pabOTHI:

1. PaccmoTrpenne 00pa3iioB OKCHIOB, OCHOBAHHIA, COJICH.

2. UccnenoBanue MpoayKTa TOPEHUS YT B KUCIOPOJIE.

3. O3HaKOMIJIEHHE CO CBOMCTBAMH TMIPOKCHIIOB HATPUS, Kanblus, Meau (2) wiu xenesa (3).

4, BzanMoaencTBHeE 1IeJI0Uel C KUCIOTaMH.

5. BzaumogeiicTBie HepacTBOPUMBIX OCHOBAHUM C KMCIOTaMH.

VIl. UToroBble 3aHATHS.

Teopus (yenybnennsit yposens). Xumus Bo Bcex cdepax xu3Hu. OCHOBHBIC HAITPABICHUS PA3BUTHUS
XMMHH B MUPE U B HAIlIEM T'Opojie, 00JIacTH, CTPaHe.

/Jlononnumensno meopus y4yeoHO-uccied08amensCKuil  ypoeens. Bo3MOXKHOCTU HanbHeHei
pa3palboTKH, pa3BUTHS TEMbl HAYYHO-UCCIIEIOBATENBCKON PaOOTHI.

Ilpaxmuxka (yenyonennstii ypogeny). Kpyrnelii cron «B3risng Ha MHp BOKPYT Hac C MOMOIIBIO
XUMHI»

/Jlononnumensno npakmuka yuedoHno-ucciedosamenvckuit ypogeny. OTueTHas KOH(pEpPEHLHUs MO
pedepaTuBHBIM M HKCHEpPUMEHTANbHBIM pabdoram. KoinekTuBHOE 00CYyXJA€HHWE HTOrOB Troja M
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UHAWBUAYAaJIbHOC OCMBICJICHUEC cBOEH JCATCIIbHOCTH. KOHCyJ’ILTaL[I/ISI «AHanus KadyecCTBa
BBIIIOJIHCHUS IIPOCKTA».

Hmozosean ouaznocmuka. Ankera-tect «TepMUHOIOrMYECKU MUHUMYM FOHOTO XUMHKa». AHaIU3
opT¢OINO UCCIEOBATEIBCKUX PAOOT U MPOEKTHBIX ManoK. AHAJIN3 UTOTOB KOH(EPEeHIINH.

Coaep:kaHue MporpaMmsl 2 rojaa o0y4eHust

|. BBenenue.

Teopusa (yenyonennwiii ypoeens). 1lpesentanust Kypca: Lejd U 3a/la4d, OpraHU3alus 3aHATHH U UX
cnenuduka.

Ilpakmuka (yenyonennwtit yposens). VHCTpyKTaX 1O TexHHUKe OezomacHocTH. JlenoBas wurpa
«ITnanupoBanue paboTel 0OBEAMHEHUS». 3HAKOMCTBO C KaJl€HJAApeM KOHKYPCHBIX MEPOIpPUSATHIH.
Jononnumenvno npakmuxa y4eOHO-UCCIEO008AMENbCKULl YPOGeHb. 3HAKOMCTBO C KalleHIapeM
KOHKYPCHBIX MEPOIPHATHI, B KOTOPBIX MOXET IIPUHSTH y4aCTUE aBTOP HAYYHO-UCCIIEOBATEIbCKON
pabotel. CocTaBieHUE WHANBUYABHOTO IUIAHA UCCIIEI0BATENbCKOM M MPOEKTHON JIeITEIbHOCTH Ha
roz. Koncynperamus «Odopmiienne npoekTHoi manku». Pacckas, 6ecena, pabora ¢ 1OMOTHATEIHHON
JINTEpaTypOu.

Bxoouas ouacnocmuxa. Ankera «3Har0 — He 3HaI0. YMEI0 — HE YMEIO».

Il. Ctpoenne artoma. Ilepuoguyeckmii 3aKoH W mNepUOANYECKAS CHCTEeMa XHMHYECKHX
snemeHToB J[..MennaeseeBa.

Teopusa (yenybnennslii ypoeens). DBOIIONUS TPEACTaBICHU 00 aTOMHOM CTPOCHHH BEIIECTBA.
Atomuctuka apeBHuXx ydeHblx. Ponmp M.B.JlomonocoBa m JI./lanpTOHa B pa3sBUTHM y4eHHS OO0
atomax U Mmojekynax. CinoxHoe crpoenwe atoma. Moxaenu aromoB. [lnanerapnHas mojenb aroma
D.Pesepdopna. IlporonHo-HelTponHas Tteopus. CocTossHHME JJIEKTpOHOB B arome. I[loHsarme
KBaHTOBBIX unces. CocTaB, CTPOCHHE U CBOMCTBA 3JIEMEHTOB, B aTOMaX KOTOPBIX 3amonHsores 1, 2,
3 osHeprerndeckue ypoBHU. CBOWCTBAa aTOMOB: paaWyc, JHEpPrus TeoHH3anuu, cpoiactBo C k
JJIEKTPOHY, 3JIEKTPOOTPULATEIbHOCTh, HW3MEHEHHE JTHX CBOWCTB B IEpUOJaX M IJIaBHBIX
noarpynmax. l[lepuomnyeckuii 3aKOH CTpPOECHHS aroMoB. llepmoandeckoe H3MEHEHWE CBOWCTB
3JIEMEHTOB M UX coequHeHui. [lepronnyueckas cucreMa XUMHAYECKUX 351eMeHTOB J[.M1.MeHneneesa -
OoTOOpaXeHHE TEePHOANYECKOro 3akoHa. CBS3b CTpOEHHE aToMa, CBOWCTB DJJEMEHTA M €ro
COCIMHEHMM C ToJoXeHHeM ero B Ilepmommdeckoll cHCTEME XHMHMYECKHX DJJIEMEHTOB
H.M.Menaeneena.

Jononnumensno meopusa yuedno-uccieoosamenvckuii ypoeens. (OCOOCHHOCTH 3aNOTHEHUS
AJIEKTPOHHBIX 000I0YEK aTOMOB OONBIINX NepruoAoB. [loHsATHE 0 TaHTaHOMAaX M AKTUHOUIAX.
Ilpakmuka. YpOK-TlyTeUleCTBUE B HUCTOPHUIO XUMHUHU. [lombITKM KiIacCH(UKAIMH 3IIEMEHTOB.
Coobmennss o paborax; O KiIacCH(PUKAIMU DJIEMEHTOB, KOTOPbIE OBLIM MPEIUIOKCHBI YYCHBIMH
XUMUKaMHu. XUMUYeCKUi Bedep o XKM3HU u gestenpHocth .M. Menneneea (Ilnan: JlerctBo u
IOHOCTh. Yueba B yHHBepcuTeTe u 3a TpaHuueid. Hayunele otkpbiTusa. Ilemarormueckas
neaTenbHOCTh). OdopMIIeHHE MY3bIKATBHOE U XY10’)KECTBEHHOE.

/Jlononnumensno npakmuka yueOHO-uccied08amenvCKuili ypoeeHv. VIHTennexkTyanbHas wurpa
"Uro? T'ne? Korpma?"' mo mneprogudeckodl cucremMe M XapakTepucTuke sieMeHTOB (Komanmbr
3HATOKOB COPEBHYIOTCS Mexay co0oii, HaOupas HamOombliee KOMUYeCTBO Quimek. Bompocs
COCTaBJICHBI TaK, YTOOBI YYaIlIUecs B OTBETaX MPOJEMOHCTPUPOBAIHM CBOM 3HAHHS O MEPUOIUIECKON
CUCTEME U XUMUYECKHX JIEMEHTAX.)

I1l. Xumuyeckasi cBsi3b. CTpoeHne BelllecTBa.

Teopusa (6azoewtit yposens). DIEKTPOHHAS MPUPOIA XUMHUECKOH cBsA3H. CriocoObl 00pa3oBaHUs U
BUJIBI XMUMHUYECKOM cBsi3u. CBONMCTBa KOBAJIGHTHOM CBSI3U: JJMHA CBSI3U, DJHEPIUs CBA3M,
HaIlpaBJIE€HHOCTH CBs3U. ['eomerpuss Monekynl. IloaspHOCTE CBSI3M M MOJSPHOCTH MOJEKYIL
BaneHTHOCTh ¢ TOUKHM 3peHMs 3JIEKTPOHHBIX MpenacTaBieHuid. CpaBHEHHE MOHATHI: BaJIEHTHOCTh U
cTeneHb okucieHusa. CTpoeHue BellecTBa. YPOBHM OpraHU3alMy BeliecTBa. AMOpQHBIE U
KpucTajuinueckue BemectBa. Kpucramimyeckue pemerkd. CBs3p  cocTaBa U CTPOCHHUSA
KPUCTaJUIMYECKON PEIIETKH CO CBOMCTBAMH BEILIECTB.

Hononnumensno meopua yuedHo-ucciedoeamenbckuit ypoeens. lloHATHE aAIOTPONMM HA
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npUMepe aJJIOTPONHBIX BUIOM3MEHEHUH yriepoja-aiMaza u rpadura. [IpuumHsl MHOro0Opasus
BELIECTB.

Ilpakmuka. JleMoHCTpauuu MoOJENed  KPUCTAJUIMUYECKOM  pEIIEeTKH. ODKCIEPUMEHTh IO
BbIpallMBaHHA KPpHUCTAJIJIOB.

1V. DaexkTpouTnyeckasi 1McConUaLus.

Teopusa (6a3o0ewviit ypoeens). IBOMOLMS TPEACTaBICHUNM O pacTtBopax. Duznueckas Teopus
pactBopoB. TeroBsie sIBJIEHUS MPU pacTBOpax. XuMuyeckas teopusi pactsopoB [[.M.Menneneesa.
CoBpemMeHHasi TeOpUsl pacTBOPOB KaK OTOOpaKEHHWE TEOPUM AJIEKTPOIUTHUECKONW TEeOpuu
N .Mennaeneera.

Jononnumenvsno meopus ydeono-ucciedosamenwvckuii ypoeens. Ponbp B.A.KuctsikoBckoro u
N.A.KabnykoBa B co3gaHuu Teopun pactBopoB. MoH rumpokconus, JJoHOpHO-akIenTopHAas CBS3b.
CpoiicTBa MOHOB. XMMHUYECKHE CBONCTBA 3JIEKTPOJIMTOB. CBOICTBA B3aMMOJAEHCTBYIOIIUX HOHOB.
[Muaponu3s coneil. D1eKTpoan3 paciiaBoB U pacTBOPOB.

Ilpaxmuka. JleMoHCTpanuu:

1. Beigenenue u MoryiomeHe TerIoThl IIPU paCTBOPEHUH PA3INYHBIX BEIECTB.

2. I/ICCJ'ICI[OBaHI/Ie HEKOTOPLIX CBOMCTB HNOHOB, IIBCT, MBUIKOCTb Ha OINYIIb, U3MCHCHHEC IIBCTA
WHIAUKATOPOB.
3. DIIEKTpOIHM3 pacCTBOPOB XJIOpHIA MeH (2) U MOHHIA KaJHSL.

JlaGopaTopHBIE OIBITHI:
1. VcnbITanue pacTBOPOB, COJICH HHIMKATOPOM.

2. Y nanenue BOJIbI ¢ METHOTO Kyropoca. [IpeBparienue cyabdara menu (2) B MeIHBIH KyTOpOC.

[Tpaktudeckue pabotel 1. Pemenne skcnepuMeHTANbHBIX 3aa4 10 TeMe «DJIEKTPOINTHIECKast
aucconyanys» PacuerHele 3a1aun:

2. Beruucnenue ¢ mpuMEHEHUEM MOHATUH «KPUCTAJUIOTUAPATHI.

3. Pemenwue 3amau mo reme «PacTBopbI».

Pemenue 3amau Ha pacTBOpHI a) % KOHIEHTpALUH, 0) MOJISPHAs KOHLIEHTPALHS

Urpa — npeacrasnenue «Boaa - ymuBUTENbHOE U YHUKAIbHOE BeniecTBo» (KomaHpl TOTOBAT
IIPEJICTaBJICHNE O BOJIE€ B Pa3HbIX acnekTax: Ponb 1 3HaueHHe BO/BI B )KU3HM JIIOJEH U IPUPOIbI.
Boja kak yHUKanbHBINA PACTBOPUTENH. Y IUBUTENbHBIC XUMUUYECKHAE CBONCTBA BOJIBI. DKOIOTHUECKOE
3HAYEHHE BObI, OXpaHa BOJBI U Ap.).

V. XumMnueckue peakium.

Teopus (6azoevlit ypogenv). DICKTPOHHAS TPHUPOAA XUMHUYECKoW peakiuu. Kinaccuduxarms
XUMHUYECKOH peakuuu. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIMN. DHEpreThKa U HalpaBlieHUE
XUMHUYecKuX peakuuid. TepmoauHamuka, 4TO OHa u3ydaer. l3MeHeHuwe 3amaca »HEpruu B
pearupyromeii cucreme. DHTambnus. TerioBoi 3ddekr xumudeckoil peaknuu. 3akoHHBI I ecca.
OHTanenuu 00pa3oBaHMs U CrOpaHUs BelecTB. BO3MOKHOCTD U HampaBJIeHUE MPOTEKAHUS PEaKLINH.
Outponus. OHeprus ['mbca. YciaoBus camMonpou3BOJIBHOIO MpOTeKaHus peakuuu. KuHeTnka u
XUMHUYecKoe paBHOBecue. CKOPOCTh XUMUYECKOM peakiuu. 3aBUCUMOCTb CKOPOCTH OT Pa3iIMuYHBIX
¢daxTopoB. 3akoH neictByrommx Macc ['ynmpadepra - Baare. Kunernueckoe ypaBHEHHE CKOPOCTH.
3aBHCUMOCTh CKOPOCTH XMMHYECKOW peakiuu oT Temneparypbl. IlpaBuno Bantropda. Dueprus
aKTUBaLUU.

Jlononnumensno meopus yuedOHo-ucciedosamenbckuii  ypoeéensb. Kartanmm3. ['oMoreHHbI U
rereporeHHbld katanus. Karanus u uarubupoBanue. Mexanusm aeictBus karaiauzatopa. [Ipuunnsl
M3MEHEHHUsI CKOPOCTH pEeakLUMU OT TeMmIeparypbl U KarainuzaTopa. OOpaTumMble M HeoOpaTHUMbIE
peakuu. XuMudeckoe paBHoBecue. Koncranta paBHoBecus. CMelleHue XUMHUYECKOIO0 paBHOBECHS.
Ilpakmuka. PacctaHoBka KO3((UUIUEHTOB B OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKLIMIX
METOJIOM AJIEKTPOHHOT 0 OanaHca U METOJOM Noiypeakuuii. PacueTHble 3a1a4u:

1. Pacuersl TemnoBbIX 3¢ (EKTOB XMMHUYECKUX PEAKLUMN MO TEemIoTa 0Opa30BaHUS WM CrOpaHus

10



UCXOJHBIX U 00pa3yIOLINXCS B Pe3y/IbTaTe PEAKIMH BEIICCTB.
2. PaC‘IeTBI, CBA3AHHBIC C BO3MOXXHOCTBIO IPOTCKAaHUA PCAKIUKU C HMCIIOJIB30BAHHUEM CTAaHAAPTHBIX
sHepruit ['ubca.

Hemonctparuu: 1. OnbIThI, TOKa3bIBAIONINE CMEIICHUE XMMHUYECKOro paBHoBecHs. JlaboparopHbie
OIIBITHI:

1. 3aBHUCHUMOCTb CKOPOCTH pe€akIMM OT KOHLEHTPALMHM pearupyrolux BELIeCTB, TOBEPXHOCTU
COIIPUKOCHOBCHUS, TCMIICPATYPHL.

2. [leiicTBre OMOJIOrHYecKrX (pepMEHTOB Ha MPOLIECC PA3IIOKEHUS TIEPOKCHIa BOJIOPO/A.

V1. XumMua HeMeTaJI0B.

Teopusa (6azoewtii yposens). O630p 10 MONOKEHHUIO B mepuoandeckoi cucreme J[.M.Menneneesa.
CrpoeHnue aToMoB.

Jononnumensno meopus yuedno-uccinedoeamenbckuit yposens. VismMmenenne cocraBa, CTpOCHUE U
CBOMCTB IPOCTHIX BEILECTB-HEMETAIJIOB, 00pa0OTaHHBIX JIEMEHTaMH: 1) OJHOro nepuoaa; 2) oaHou
rpynmsl nepuoandeckon cucreMsl JI.M1.Menneneesa.

Ilpakmuxka. [lemonctpanuu: Moaenn KpHCTAIIMYECKUX pemeTok. JlabopaTopHbIE OIBITHI:
ITonyyenue miactmueckon cepbl. PacueTHeple 3amadm: Pemenue 3amad pasHeIX THIOB. Brimyck
XMMHMYECKOM CTEHra3eTbl Ha OCHOBE M3ydeHHOro Marepuana. CocTaBlI€HHME 3aHMMATENbHBIX
KPOCCBOPJIOB.

VII. Xumua MerajijioB.

Teopusa (6azoevtit ypoeensv). O030p METALIOB IO TMOJOXKEHUIO B TEPUOJMYECKON CHCTEME
AW .MenneneeBa W CTpOEHHIO aToMa. BHJbl KpHUCTAIUIMYECKMX pemeTok MeTamioB. CrjiaBbl.
Kucnopoansie coeqMHEHNs] METAIUIOB; U3MEHEHHE UX CBOMCTB B NEPHUO/AX M INIABHBIX MOATrPYIIAX
NepHOANYECKON cucTeMbl. [IoHATHE O mepuoKcHIax M rUApUAAX. DIEKTPOXUMUYECKUE MPOLECCHI.
[TorsiTne 00 2JIEKTPOMHOM TIOTEHITHANE. ODJIEKTPOXUMHYSCKUN psl HANpPSOKEHUH METaJlJIOB.
["anpbBaHWMYECKUI DIIEMEHT.

Jononnumensno meopusa yuedno-uccneoosamenvckuil ypoeens. (OCOOCHHOCTH 3aNOTHEHUS
AJIEKTPOHHBIX O0OJIOYEK aTOMOB METAJUIOB MOOOYHBIX moAarpymnmn. [IpuumHa CXOOHBIX 3HAYEHUH
paanycoB aTOMOB. DHEPrusi MOHU3ALUN ITUX 3JIEMEHTOB.

Ilpaxmuka. JleMoHCTpanyu:

1. Mojenu KpUCTaITMYECKUX COSTUHEHUI METAILIOB.
2. O0pa31pl METAJUIOB U CIIJIABOB.

3. OkHcIHTENBHBIC CBOMCTBA COeAMHEHUH XpoMa (4).

JIaGopaTopHBIE OIBITHI:
1. PaccmaTtpuBanue o0pa3iioB METAIIOB U CILIABOB.
2. CocraBiieHuE rajlbBAaHMUECKOH MapBhI.

PacueTHbie 3alavuu: PCIICHUC 3aaa4 pa3HbIX TUIIOB.

V1Il. Utorossble 3aHATHS.

Teopus. Bo3MOXHOCTH JaIbHENIIIETO N3YYEHUS TEMBL.

Ilpakmuka. Xumndeckuii Beuep "Xumuueckue uyzaeca" PaszpaboTka clieHapuss W PEMETHINH.
Hoodopmiienue noprdonro M NpoekTHOM mnanku. MroroBas KoH(pepeHIMs ¢ HpUrialieHueM
CHELHATMCTOB HHCTUTYTA 3KO0J0ruu Boikckoro Oacceitna PAH. KonnexktuBHoe o0Cyx1eHrne HTOroB
roja ¥ WHAMBHUAYaJbHOE OCMBICIEHUE CBOEW nesTenbHOCTH. KoHcynbranmusi «AHalu3 KadyecTBa
BBITIOJTHEHUSI IPOEKTa».

Hmozoean ouacnocmuka. Ankera-tecT «TepMUHOIOTHYECKH MUHUMYM IOHOTO XUMHUKay». AHaIU3
UTOroB KOH(pepeHUU. AHATU3 TOPTHOIUO UCCIIETOBATENBCKUX U TBOPUECKHUX padoT.
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V.

KanennapHo-y4yeOnsblii rpaguk

Ne | Tema OcHoBHOE KoanuecTBo

n/m | ypoka coJiepyKaHue JacoB

1. Jasaiite mosnakomuMmcs. | Xumus. [Ipoucxoxnenue ciosa "xumms". (1

Mecto XxuMHH cpeau HayK O MPUPOJIE.
Xumus - 9KChepumMeHmanoHas HayKda.

2.  [[IpakTudeckas pabora | UHCTpyKTaxX 1O npaBuiaM NOBeAEHHS Ha (1
«3HAKOMUMCS c | 3aHATHsIX. 3HAKOMCTBO C  XHMHYECKOM
XHUMHYECKOM naboparopueii, 000pyI0BaHHEM U MTPaBUIIAMU
maGoparopueii, ee | 6e3omacHOii paboThI
000pyIOBaHKEM, c | Cocmasnenue  unousudyarbHo2o  nIAHA
npaBuaMu OE30MACHOCTH | MPOEKMHOU 0essmeNbHOCHU HA 200.

B HEN»
3. |13 gero noctpoen mup? BemecTtBo u Teno. BemecTtBa Bokpyr Hac u B |1

Hac camux. CBOICTBa BEIECTB: arperaTHoOe
COCTOSIHUE, IBET, 3amax,
3JEKTPONPOBOAHOCT, TEIUIONPOBOJHOCTh M
T.Jl. 3a4eM HYXHO 3HaTh CBOMCTBa BEIIECTB?
Kamenp - mepBelli OOBEKT  HM3y4deHUs
YeJIOBEKa.

4. [Kax n3meHuTh | [IpeBpamenue Bemects Apyr B apyra. |1

BeIECTBO? Xumnueckass peakuus. [[puzHaku u ycnoBus
TEUECHHS] XMUMHWYECKHX peaknui. l['opeHbe -
OJJTHA W3 TEePBBIX XHMUYECKUX peaKIuii,
U3BECTHBIX  4eloBeKy. Pomp  oraHs B
CTaHOBJICHHH 4YejIoBeKa. JlereHmpr 1 Mudsr 00
orHe. BemecTtBa TOprOYMEe MW HETOPIOYHE.
N3ydenue peakuu ropeHusl.

Ulmane -  OCHOBONONOJNCHUK — Meopuu
¢noecucmona. Ponv  M.B.Jlomonocosa u
Anm.Jlasyazve 6 o0OwBAcHeHUU  peaxyuu
2openus.

JlaGopaTopHBIE OIBITHI:

1. PaccmaTpuBaH#e MPeIMETOB, CIEITaHHBIX
U3 OZIHOTO U TOT'O )K€ BEIIEeCTBA.

2. PaccmaTtpuBaHue npeaMETOB, CACTaHHbBIX
U3 Pa3HBIX BEILECTB.

3. PaccmarpuBaHue BemecTB ¢ pa3HbIMU
(U3NYECKUMU CBOMCTBAMH.

5. [[Ipaktuueckas paboTta | Pu3ndecKue CBOMCTBA BELIECTB. 1
«MHoroobpaszue
BEILIECTBY
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6. [[Ipaktuueckas pabota | IIpoBomuM XuMMHYECKHE PEAKIUHM C LEIbIO
«Kak 3aCTaBUTH | BBISBICHHUS IPU3HAKOB W YCIOBHH TEUEHHS
BEIICCTBA ~ PEArupoBaTh | XUMHICCKON PEaKLHH.

NPT C Apyrom?» JIaGopaTopHBbI€ OIBITHI:
1. BbIIIOJIHEHHE OIBITOB, WJUIIOCTPUPYIOLIUX
¢u3nyeckrue U XUMHUYECKUE SIBICHHSL.

7. |[[IpakTuyeckas pabora | Habmonenue  3a  ropsumieil  cBeuoil.
«[Tmams ceeun. | CnuproBka. Cyxoe roprouee
HarpesarenbHbie
puOOpH

8. PBarmsnem BHYTpb | I3 wero cocrosar Bemecta? Jlemumo 1
BEIIeCTBA BEIIECTBO 10 OeckoHeyHOCTH? ATOM -

HeselMMasi 4acTHIla, COCTaBHAas YacTh BCEX
BenlecTB. Monekyibl. XUMUYECKUI 3JIEMEHT.
BemiectBa npoctbie U CIIOXKHBIE.

9. [Xumnueckas O3HaKkOMJIEHHE C CHMBOJAMH 3JIEMEHTOB.

MAICEMEHHOCTD. Cumsonsl H, 0, S, P, C, |, Br, Cl, Si. IToasitue
XUMHYECKOH (hOpMYITHI.

10. |BemecTBa BOKpyT HacC Uuctele BemecTBa U cmecu. OgHOpOAHBIE U
HEO/IHOKpAaTHbIE CMecCH. CriocoOsI
pa3aBoeHuA CcMeceil: OTCTauBaHUE,
¢unpTpoBaHue, HepeKpUCTAIUIA3ALNS,
neperoHka, XxpomMarorpadgus.

Jlabopamoprvle pabomoi:

1. Paccmampuseanue o06pasyoé npocmuvlx u
CNIOJICHbIX  8eUiecmes, MUHEPANo8 U 2OPHBIX
nopoo.

Ipakxmuueckue pabomoi:

1.  Pazoenenue  cmecu  uepHUIA-600a
xXpomamoepadghueil.

11. [[IpocThie BemecTBa. Knaccugukanuss BemecTB Ha MPOCThIE |

CIIO)KHBIE. JleleHHe NpOCThIX BEIIECTB Ha
MeTaulbl M1 HeMeTauibl. CHMBOJIBI METaNIOB
Al, Fe, Cu, K, Na, Ca, Ba, Mg, Ag, Au, Hg,
Ni, Cr, Mn.

Memannet  Opesnocmu.  BpoHnzoewiii  u
Jocenesnvil  eexa. Ilonyuenue memannos 6
opesnocmu. Ilepuoo anxumuu. Bewecmesa-

HeBUOUMKIU. IInesmamuueckasn XUMUSL.
C.Ietinc u eco nnesmamuyeckas 6aHHd.
Ilpaxkmuxka (yznyonennsri YPOGeHb).

JlaGoparopHbie pabOTHI:
1. U3yuaem CBOICTBA METAILIIOB.
2. PaccMaTpuBaHue CIUIaBOB ME/IU | JKeJe3a.

Ilpaxmuueckue pabomoi:
1. Ilonyuenue meou uz manaxuma.
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12.

Uto 3aCTaBJIsIET
BellleCTBa TOPEThH?

Kucnopon, ero orkpeitue. IlonmydeHue
KUCIIOpOJa W3  TEepPMaHTraHata  Kajwsl.
Cobupanne Kucaopoaa IBYMs CIIOCOOAMM:
METOAOM BBITCCHCHHA BO3AyXa U MCTOAOM
BBITECHEHUs1 BOAbI. OmpenenieHre KUcIopoa.
["openwue cepsl, yriis U xKele3a B KUCIOPOJIe.
[IpaxkTruyeckue paboThI:

1. Tlomywaem, coOupaeM U OmIpeaeisieM
KHCJIOPOJI.

13.

CaMblii IPOCTOM AIIEMEHT
BO BCEJIEHHOM

Bognopon - camslii sierkuii ras. Mcropus ero
ortkpeltusa. I'openune Bomopoma '"I'pemyuas
cMmech". Omnpenenenre BOIOpoOa, MOITyYEHHUE.
[Tpaktuueckue paboTHI:

1. Tlomygaem, coOupaeM u ompenenseM
BOJIOPOJI.

14.

3HAKOMBIIT HE3HAKOMEL]

Yrnekucnsiii ra3. [lonyuenue ero uz Mmpamopa
win Mena. OnpejiesieHle yrileKuciIoro rasa ¢
IIOMOIIBIO N3BECTKOBOH BO/JBI.

15.

UeM MBI ap1muM?

Cocras Bo3ayxa. M3ydeHue cocraBa BO3ayXa.
Pons A.JlaByaspe. IlonsiTHe 00 WHEpPTHBIX
raszax. HeoH, apros, ux npumMeHeHue.

16.

Kucnple BeIlleCTBA B
pupo/IE.

Kucnorsl. Kucnotsr B npupone. PactBopenue
KHUCIOT B BoZE. JIeHCTBUE CEPHOM KHUCIOTHI Ha
TKaHb. MepbI MPE10CTOPOKHOCTH MPH padboTe
¢ Kkucioramu. JleHcTBHE  KHCJIOT  Ha
WHIUKATOPBI.

JlabopaTopHbIe paOOTHI:

1. OOnapyxeHune KHCIOT B TIPOIYKTax
HUTaHUS.

2. JleiicTBHsI MHIMKATOPOB HA KHCIOTHI

17.

Enxue BEIIECTBA B
pupo/Ie.

OcHoBanus. PacTBopeHre ocHOBaHUH B BOJIE.
[Mlenoun. JleiicTBue MmIenodeld Ha OpPraHU3M
yenoBeka. Mepbl IpeaoCTOPOKHOCTH  MpU
pabote co mienouamu. [leiicTBue menoueii Ha
UHIUKATOPBI.

JlaGopatopHbie paboOTHI:

1. JleficTBUSI MHIUKATOPOB HA IIEJIOYH.

2. PacTBOpeHmne OCHOBaHUI B BOJIE.

18.

Bce nu conu conenslie Ha
BKYyC?

Comu. Kakue ObBator comu? Comu B
MIPUPOJE. IToBapenHnas COJb. Ponp
MOBAPEHHOMN COJIM B UCTOPUU YEJIOBEYECTBA.
JlaGoparopHbie paboTHI:

1. PaccmaTpuBanue oO6pasiioB colnei.

19.

BemecTBa Hamiero tena

Opranuyeckue BemiecTBa: O€NKH, KHUPBI,
YIJIEBO/IbI, HYKJIEMHOBBIE KHCIOTBI, UX DPOIb
JUISL )KUBBIX OPTaHU3MOB.

IInacmmaccol u 60N10KHA. 3auem OHU HYICHDL
yenogexy, M3 uezo ux noayuaiom.
Jlabopamopnvie pabomui: 1.
Paccmampueanue obpaszyoe naacmmacc u
B0JIOKOH.
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20.

Kak 3amucarh BellecTBOHA
Oymare?

Xumuueckas dbopmyna. BanentHOCTB.
OmnpeneneHue BaJCHTHOCTH 110 XUMHMUYECKOMN
dhopmyre.

Coepemennvie meopuu bunaprnocmu
91eMEHMO8.

Cocrasnenue bopmyin OUHAPHBIX

COGIII/IHGHI/Iﬁ 10 B&JICHTHOCTH 3JICMCHTOB.

21. [Xumudeckue 3aKOH  COXpaHEHUsi  Macchl  BELIECTB.
[PEIJI0KEHUS. XUMHYECKUE YpaBHEHUS.
CocraBieHue XUMHUYECKIX YPaBHEHU.
22- [PazHooOpa3zue CymHOCTh XUMHYECKOW peakuuu. THumbl
23. |[mpeBpaleHuii B IPUPOJE | XMMUYECKHX peaKiuii: pasIoKeHUs,
3amenieHnsi W oOMeHa. Peakumm »K30- u
sHJI0OTepMUYecKHe. Peakiuu oOpaTHMbIe |
HeoOpaTHuMBIe.
JlaGopaTopHBIE OIBITHI:
1. Pa3yiokeHre MajaxuTa py HarpeBaHHH.
2. 3amenieHNe MeIM B PAcTBOpE XJIOpHIA
Meu (2) jKene3oMm.
24. [[Touemy peakuuu | @akTOpHl, BAMSIONIAE HA CKOPOCTh PEAKIUH.
mporekatloT ¢ pasHoi | KaranmusaTtopsl 1 HHTHOUTODEI.
CKOPOCTBIO?
25. [PonctBennuku kuciaopoga | Kimaccudukamumss wu  cBoiicTBa  BEIIECTB.

Mpmuoroo6pasue BemectB. Kiaccupukanus
BenlecTB IO cocraBy. OKCHIBI, UX COCTaB.
Ilonyyenne OKCHMAOB peakOUed TOPEHUs
IPOCTBIX M CIOKHBIX BemecTB. CocTaBieHne
YPAaBHEHUN pEaKUUHU TOPEHUS  CIOXKHBIX

BEUIECTB.  YCIOBUS  BO3HUKHOBEHUS U
IpEeKpaLIeHUs TOPEHHS. Mennennoe
OKHCIICHHE. Mepsi IpeyNpexIeHUs

IMOXXapoB. KJ'IaCCI/I(i)I/IKaLII/Iﬂ OKCH 0B Ha
OCHOBHBIC, KMCJIOTHBIC, aM(i)OTCpHBIC..

Cocmasnenue ypasHenuti peakyuu 20peHus
CTLOJCHBIX BEUJeC8.
JlaGopatopHbie paboOTHI:

1. Paccmotpenue  oOpasioB
OCHOBAaHHUI, COJICH.

2. WccnenoBanue MpoayKTa TOPEHHS YIJIs B
KHCJIOPOZE.

OKCHU OB,
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26.

Yem ommacHbBI KUCHOTHI?

Kucnorel, ux cocraB, KiacCH(pHUKAIUSI Ha
KHCJIOPOJ0COIEpIKaIie B OeCKUCIOPOIHbIC,
HA  OJHOOCHOBHBIC, JIBYXOCHOBHBIE U

TPEXOCHOBHBIE. KucnorHsiit OCTaTOK.
BaneHTHOCTb KHCIOTHOrO OCTaTKa, poJib
KHCIIOT Ui OpPraHHU3MOB pacTeHuH,

JKHBOTHBIX H YCJIOBCKA.
JlabopaTopHbie paOOTHI:
1. PaccmoTpenue o0pa31oB KUCIOT

27.

Kax HEUTPAIN30BATh
[11€]104b?

OcHoBaHus, uX cocras. I'mapookcorpymnima.
[Ilenoun W  HEpacTBOPUMBIE B  BOJE
OCHOBAaHUS, COCTaBJIeHUE (POpMyII conelt Mo
BaJICHTHOCTH METaJlIa ¥ KUCIOTHOTO OCTAaTKa
JlabopaTopHbie paOOTHI:

1. Paccmorpenue 00pa3noB OCHOBAaHUIA.

2. O3HakoMIIeHHE co CBOWMCTBaMU
TUAPOKCHUIIOB HATPUs, Kanbimst, Meau (1) wmm
xenesa (I11).

3. B3zaumogeiicTBue menoueit ¢ KUCI0TaMHu.

4. B3anmoneiicteue HEPAaCTBOPUMBIX
OCHOBaHWM C KACIIOTAMH.

28.

OrnacHa 71U MOBapeHHas
COJIb?

Knaccudukanus coneii Ha cpeHIe, KUCIBIE U
ocHoBHble. [lumeBas coma M MamaxuT Kak
MIPUMEPHI KUCJIOW M OCHOBHOW COJIEH, CONHU
OpPraHM3Mbl B OPraHU3Me Y€I0BeKa.
JlabopaTopHbIe pabOTHI:

1. PaccmoTpenue o0pasioB CoOJeH.

29.

XUMUSA U )KU3HD.

Xumuss Bo Bcex cdepax xu3HH. OCHOBHBIC
HAINpaBJICHUS Pa3BUTHS XUMHHA B MHUpPE U B
HalieM ropoje, o0IacTu, CTpaHe.
Bosmooichocmu  oanvuetiwei  paspabomxu,
Pazeumust memvl HAY4HO-UCCIE008AMENbCKOL
pabomui.

30.

B3risg Ha Mup BOKpYT Hace
[TOMOILIbIO XUMUU

Kpyrasiii cron «B3rasg Ha MUp BOKpYT Hac ¢
MOMOILBIO XUMUU

Omuemnas kougpepenyusi no peghepamueHvim
u 9KCHEPUMEHMATTLHBIM pabomanm.
Konnexmusnoe obcyscoenue umozos 200a u
UHOUBUOYATIbHOE ocmblclieHue ceoell
oeamenvhocmu.  Koucynomayusa — «Ananus
Kayecmea 8bINOJIHeHUs] NPOEeKMa.

Hmozosan Ouaznocmuka.  AHKeTa-TECT
«TepMHHONOrMYECKUH ~ MHUHMMYM  FOHOI'O
XUMHKaY. Ananus noptdonuo
UCCIIEZIOBATENbCKUX pabOT M MPOEKTHBIX
nanokK. AHaJIM3 UTOTOB KOH(EPEHITUH.

Copep:xaHue nporpamMmbI 2 roa o0y4eHus

1.13. Copepixanue nporpaMmbi.




/1

Tema
ypOKa

OcHoBHOE
coJiepKaHue

KommuectBo
TacoOB

Bsenenue

[Ipesenranuss Kypca: Lend W 3ajJadd,
OpraHu3alys 3aHATHIA U UX crenuduka.
WNHCcTpykTak 1O TEXHHKE Oe30MacHOCTH.
HenoBass wurpa «llmanupoBanue paOoOTHI
00BbeMHEHU». 3HAKOMCTBO C KalleHIapeM
KOHKYPCHBIX MEPOIPHUSATHIA.

3nakomcmeo ¢ Kanenoapem  KOHKYPCHbIX
Meponpusimuil, 8 KOMOPLIX MOJNCEN NPUHSAMb
yuacmue agmop HAyYHO-UCCTIe008aMeNbCKOU
pabomvl. Cocmagnenue UHOUBUOYATLHO2O
NAAHA  UCCIe008AMENbCKOU U NPOEeKMHOU
OdesmenvHocmu Ha 200. Koncynemayus
«Oghopmnenue npoexmmuoti nankuy. Pacckas,
beceda,  paboma ¢  OONOIHUMENbHOU
aumepamypou.

Bxoonasa ouaznocmuka. Ankera «3Ha0 — He
3HAK. YMEI — HE YMEIOY.

3ariasiHeM BHYTPb aTOMa

DOBOMIONMS  TIPEACTAaBICHUH 00 aTOMHOM
CTPOCHHH BeleCTBAa. ATOMHCTHUKA JPEBHHUX
YUYEHBIX. Pons M.B.JIomoHOCOBa 51
J.JlanpTOHA B pa3BUTHH y4eHHS 00 aToMax u
Monekysnax. CII0)KHO€ CTpOEHHE aToMa.
Mogenu atomoB. [lnanerapHas Moens aToMa
3.Peszepdopna. [IpoToHHO-HEUTPOHHAS
Teopusi. COCTOSHUE D3JIEKTPOHOB B aTOME.
[lonsstTne  kBaHTOBBIX  umcen.  Cocras,
CTPOCHHE M CBOMCTBA RJIEMEHTOB, B aTOMax
KOTOPBIX 3aIOIHIIOTCS 1, 2, 3
sHepreTuyeckue ypoBHU. CBoOiCTBa aTOMOB:
paauyc, BHEprusi WOHM3ALMH, CPOJACTBO K
3JIEKTPOHY, ANEKTPOOTPULIATEIBHOCTD,
U3MEHEHUE J3THUX CBOWCTB B Iepuotax u
[JIaBHBIX MTOATPYIIIAX.

Ocobennocmu  3anonHeHus  d1eKMPOHHbIX
0007104eK  amomo8  OONLWUX — NEPUOOOs.
Tlonsamue o ranmanoudax u akMuHOUOAXx..

3HAaKOMbTECD,
J1.11.Menneneer

XUMHAYECKUH  BEYEp O  KU3HU u
nestenbHocth  JI.W.  MenneneeBa (Ilnan:
JIeTCTBO ¥ IOHOCTh. YueOa B YHHBEPCUTETE U

3a TpaHuUILIeH. Hayunsie OTKPBITHUA.
[lenarornyeckas JESITENbHOCTB ).
Od¢opmnenue MY3bIKaITbHOE 71
XYI0XKECTBEHHOE.
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MHTennekTyanpHas  urpa
"Uro? I'ne? Korma?" mno
MEePUOJUIECKON CUCTEME U
XapaKTEPUCTUKE 3JIEMEHTOB

Ilepuonuuecknii 3aKOH CTPOEHUS aTOMOB.
Ilepuoauueckoe M3MEHEHHE CBOWCTB
3JIEMEHTOB u 150, COeIMHEHUI.
[lepuoanueckas cucrema XUMHUYECKUX
anementoB J[.M.MenneneeBa - orobpaxeHue
nepuoanyeckoro 3akoHa. CBs3b CTpoeHHe
aToMa, CBOWCTB 3JIEMEHTa U €r0 COeAMHEHUN
¢ nosoxxkeHueM ero B Ilepuonnyeckont
CHUCTEME XUMHYCCKUX DJIEMCHTOB
N .Menneneena.

Kak ycTpoeHo BelecTBo?

DJIEKTpOHHAs] MPUPOJAa XUMUYECKOH CBSI3U.
CriocoObl 00pa30BaHUS U BUABI XUMHUYECKON
cBsi3u. CBOMCTBa KOBaJEHTHOW CBA3M: JJIMHA
CBSI3U, DHEPrusi CBS3M, HaIPaBIECHHOCTHU
cBsi3u. ['eomerpust monekyn. [lomsipHocTh
CBSI3U U MOJISIPHOCTH MOJIEKYJ1. BaieHTHOCTE ©
TOYKH 3PEHHUsI 3JEKTPOHHBIX MPEICTABICHUM.
CpaBHeHUE TTOHATHN: BAJIGHTHOCTh U CTETICHb
okucinenusi. CTpoeHHe BellecTBa. YPOBHU
opranmzanuu  BemiectBa. AMopdHBIE U
KpUCTAJUIMYECKHE BEIIECTBA.
Kpucramnmueckue pemretku. CBsi3b cocTaBa u
CTPOEHUS KPHUCTAIUIMYECKOM PEIIETKA CO
CBOWCTBaMH BENIECTB.

llonamue  anntomponuu  Ha  npumepe
AIOMPONHBIX BUOOUSMEHEHULL Yenepooa-
armasa u epagpuma. Ipuuunvl Mno2coobpaszus
sewecms.

IlIpaxmuxka. JemoHcTpannmn MoJenen
KPUCTAJUIMYECKON PEIIETKH. DKCIEPUMEHTHI
10 BBIPAIIMBAHUIO KPUCTAJIIOB.
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PactBopel  Ha IIaHeTE

BeMits

OBOJNIOLMS  IPEICTaBIEHUW O pacTBoOpax.
®usnueckas Teopus pacTBOpoB. TemnsoBble
SIBJIGHUS TIPH pAaCTBOpaxX. XUMHUYECKas TEOPUS
pactBopoB J[.M1.MenneneeBa. CoBpeMeHHas
TEOpHsl PacTBOPOB Kak OTOOpakeHHE TeOpUu
AIEKTPOITUTHIECKOI TEOpUHU
H.N.Menneneena.

Ponv B.A.Kucmsaxoeckozo u U.A.Kabaykoea 6
co30anuu  meopuu  pacmeopos.  Howu
2UOpPOKCOHUSL, [JOHOPHO-aKYeNnmOopHas CEA3b.
Ceoticmea uonos. Xumuueckue ceolicmea
9NeKMPOAUMO8. Cesoticmea
e3aumooeticmgylowux — uoros.  lTuopoaus
coneil. Dnekmponu3 pacniagos u pacmeopoas.
Ilpakmuka. JlemoHCcTpanuu:

1. Brigenenne W MOTJIOMIEHUE TEIIOTHI TPU
PacTBOPEHUU PA3TUYHBIX BEIIECTB.

2. UccnenoBanme HEKOTOPHIX CBOWCTB MOHOB,
I[BET, MBUTKOCTh Ha OIIYIlh, N3MEHEHHE I[BETA
WHIUKATOPOB.

3. DnekTponu3 pacTBOpoB xjopuna memu (2)
Y MOHU/1a KaJIusl.

JlaGopaTopHBIE OIBITHI:
1. HcnbiTanue
VHIIKATOPOM.

2. VYpameHuwe BOJIBI C MEIHOTO KyHopoca.
[TpeBpamienne cynbdara meaum (2) B MeAHBIN
KyIopoc.

pacTBOpPOB, conen

[TpakTrdeckas paborta.
Pemenne
HKCIIEPUMEHTAIBHBIX 3314
o TeMe
«OIEKTPOTUTUIECKAS

JTCCOLTaI ISy

DKcrepuMEeHTANIbHBIE 33/1a4l Ha PaCTBOPBI

Perrenue 3a71a4 Ha
[PACTBOPBI

Bpunicienne ¢ TOpUMEHEHHWEM  MOHSATUN
CKPUCTAILIIOTUPATHD.

Pemenne 3amau  Ha pactBopel  a) %
KOHLIEHTpAI1H, 0) MOJISIpHAs KOHLEHTpalus

10.

Urpa — mnpexacraBieHue
«Bona - ynueurenbHoe U
[YHUKAJIbHOE BEILECTBO»

Posnp 1 3HaueHue BOMbI B )KU3HU JIIOJEN U
HIPUPOJIBL.

Boga kak  yHUKanbHBIA ~ pacTBOPUTENb.
VY auBUTENbHBIE XUMUYECKHUE CBOICTBA BOJBI.
OKOJIOrMYeCKOe 3HAu€HUEe BOJIbl, OXpaHa
BOJIbI U JIp.
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11.

B Mupe Xumuueckux
[peaKuui

DJIEKTpOHHAs npupoaa XUMUYECKOU
peakiuu.  Kiaccudukanus — XUMHYECKO
peaKunm. OKUCTUTENHHO-

BOCCTaHOBUTEIIbHBIC PEaKIMHU. DHEPreTHKA U
HalpaBJIeHUE XUMUUECKUX peakiuil. Y cioBus
CaMONPOU3BOJIBLHOIO MPOTEKAHUS PEAKIUU.
Ilpakmuxka. PaccranoBka KO3 QUIHEHTOB B
OKHCIIUTEIbHO-BOCCTAH OBUTEIBHBIX
peaKIusaX METOJOM SJIEKTPOHHOIrO OajaHca |
METO/IOM MOJypeaKuH.

12-
13.

TepmoanHaMuka

TepMmonuHamuka, 4YTO  OHa  M3ydaer.
M3meHeHune 3amaca HEPrUM B pearupyronien
cucreme. OHTanpnus. TemmoBoi 3ddexr
XUMHMYECKOM peakumu. 3akoHHBl ['ecca.
OHTanenuu  00pa3oBaHMs U CTOpaHMsA
BeIIeCTB. BO3MOXHOCTH W  HalpaBleHHE
IPOTEKaHMUsl peakuuid. ODHTponus. OHeprus
I'n66c¢a.

PacuerHsbie 3amaun:

1. Pacuets! TeroBbIX 3(pPEeKTOB XUMHUUECKUX
peakuuii 1O TemIoTa O0Opa3oBaHUS WM
CrOpaHMs HCXOAHBIX M O00pa3yloumxcs B
pe3yibTaTe peaKkiuy BEIIEeCTB.

2. Pacuersl, CBSI3aHHBIE C BO3MOXHOCTBIO
IPOTEKAHUSI PEaKIUU C HCIOIb30BAHUEM
CTaHJIAPTHBIX dHepruit [ mdOca.

14.

[Touemy MPOUCXOJIUT
XUMHUYECKast peaKuusi?

Kunetnka #  XHMHYECKOE  paBHOBECHE.
CkopocThb XHUMHAYECKOH peakuuu.
3aBUCUMOCTh ~ CKOPOCTH  OT  pa3IMYHBIX
(akTopoB. 3aKOH  JCHCTBYIOIIMX  Macc
I'ynpnbepra -  Baare.  Kunermdeckoe
ypaBHEHHE CKOPOCTH. 3aBUCHMOCTb CKOPOCTH
XMMHAYECKOM peakiuu OT TeMIepaTyphl.
[IpaBuio Banr-T'opdda. DHeprust
AKTHBAIIHU.

Kamanuz. Tomocennviti u 2cemepoceHublil
kamanuz. Kamamusz u  uneubuposanue.

Mexanuzm Oelicmeus Kamanuzamopa.
Ipuyunvl usmeneHuss CKOpoCmu peaxyuu om
memnepamypbl u Kamanuzamopa.
Obpamumeie u Heobpamumvie peaxKyuu.
Xumuueckoe  pasHogecue. Koncmanma
pasHosecus. Cmewenue XUMUYECKO20
pasHosecus.

Hemonctpanuu: 1. OnbIThl, MOKa3bIBarOIINE
CMelIeHne XHUMHUYECKOT O PaBHOBECHSI.

JlaGopaTopHBbI€ OIBITHI:

1. 3aBucuMOCTH CKOpPOCTM pEaKkUHUH OT
KOHLIGHTpAallMM  pearupyroumx  BelIEeCTB,
MOBEPXHOCTH COIPUKOCHOBEHUS,
TEMIEPaTypHI.

2. JleiictBue Ouonormyeckux (hepMeHTOB Ha
IPOLIECC Pa3JI0KEHUsI IEPOKCH 1A BOJOPOAA.
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15.

XM HEMETAJIOB

O030p MO NOJOKEHUIO B IEPUOAUUYECKOM
cucreme Jd.N.Menneneesa. Crpoenue
aTOMOB. AJUIOTPOIIHUSL.

Hszmenenue cocmasa, cmpoenue u ceoticms
npoCMbiIx 6ewecmse-HemMemanios,
obpabomannvix onemenmamu: 1)  00noeo
nepuooa, 2) 00HOU 2epynnvl RePUOOUYEcKoll
cucmemnt [].HM.Menoeneesa.

Ilpakmuka. JemoncTpanuu: Monenu
KPUCTAJUTMYECKHUX PELIETOK.

JlabopaTopHbie OTIBITHI:

[TonyueHue naacTUYECKON CepBbl.

16

Posxaromue coyu

["anoress!. Crpoenue, CBOMCTBA.
buonorunueckas poib rajioreHoB.

17.

«Jlyx orHs»

Cepa, crtpoenue, cBoiictBa. CoeanHeHHs
CepBHl.

18.

Ee BenmmuecTBOo CepHas
KHCJIoTa!

CepHasi  KHCJIOTa, CTPOCHHE, CBOKCTBA,
NpUMEHCHHUE, MOTyYCHHUE.

19.

be3KU3HEHHBIN 2JIEMEHT

A3zor, cTpoenmue, cBoictBa. CoeauHeHUs
asora.

20.

'Yriaepoa — 0CHOBA KU3HU
Ha 3eMIie.

VYrnepon, ctpoenue, cBoiictBa. CoequHEeHUs
yriaepona. YriepoaHble HAHOCTPYKTYPBI.

21.

CWIMKATHBIN MUp.

Kpemunii. CunukaTHas MTPOMBIILIEHHOCTD.
Crexio, Kepamuka.

22-
23.

[PacueTHbIc 3aJa4u
y4aCTUEM HCMETAJIJIOB

Pemenne 3a/la4 pPa3HbIX THUIIOB. BBIHYCK
XUMHYECKOU CTCHT'a3€CThI Ha OCHOBC
HN3YUCHHOI'O marepuala. CocraBieHne
3aHUMATCIIbHBIX KPOCCBOPOOB.

24-
25,

IXMHUSA METAIJIOB

O030p MeTaIOB IO  MOJIOKEHUIO B
nepuoandeckon cucreme J[.M.Menaeneesa u
CTPOEHUI0 aToMa. Buabl KpUCTAIIMYECKUX
pemerok MmetannoB. CraBel. Kucnopomubie
COCIMHEHHSI  METAIIJIOB, HW3MEHEHHE HX
CBOICTB B MEPHOJaX M TJIABHBIX MOATPYIITIAX
nepuoaudecko  cucrembl.  [loHsitue o
MEePUOKCUIAX U TUIAPUIAX.

OcobenHocmu  3anONHeHUs.  IJIeKMPOHHLIX
obonouex amomog Memaiioé NoOOYHbLIX
nooepynn.  Ilpuuuna cxoOHwvIX  3HAUEHUll
paouyco8 amomos. SHepeust UOHUZAYUU IMUX
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IJIEMEHRMOB6.

Ilpaxkmuka. JlemoHCTparuu;

1. Mopenu KpHCTAUTMYECKUX COCTUHEHUIN
METaJLIOB.

2. O0pa3ipl METAJIIOB U CILUIABOB.

3. OkxwuciauTeabHBIE CBOMCTBA COSIUHEHHUI
xpoma (4).

JlaGopaTopHBIE OIBITHI:
1. PaccmarpuBanue o0Opa3oB METaIOB H

CILIABOB.
26. [Kak ycTpoeHa | DiekTpoxumudeckue nporeccsl. [Tonsarue 06 (1
Oatapeiika? AJIEKTPOIHOM [IOTEHIUAIE.

ONEKTPOXUMUYECKUI Pl HaIpsHDKEHUH
MeTauioB. ["aibBaHUYECKUH 3JIEMEHT.
JlaGopaTopHBIE OIBITHI:

1. CocraBneHnue raabBaHUYECKON Naphl.

27- |PacuetHple  3amaun ¢ | PemieHue 3a1a4 pa3HbIX THITOB. 2
28. |yuactemM  METaJUIOB U
CILJIAaBOB
29. Xumuueckuit Beuep | Pazpaborka  cmenapuss u  penerunud. |1
"Xumudeckue gyaeca" Hoodopmiienne mopThoIHO W TPOSKTHOU
TaIKH.
30. [MUroroBoe 3aHsTHE KostektuBHOE 00CYyXIeHHE UTOroB rojaa u |1
UH/IUBUyaJIbHOE OCMBICIIEHUE cBOEH

nesitenbHOocTA.  KoHCynmbpTanmusa — «AHamu3
Ka4eCTBA BBITIOJTHEHHSI IIPOCKTAY.

Hmozoean oOuaznocmuka. Amnkera-TecT
«TepmuHONOrM4eCKU  MUHUMYM  FOHOTO
XUMHKa». AHaIM3 WTOTOB KOH(DEpeHIIHH.
AHanmu3 TOPTPOTUO HCCICAOBATEIBCKUX U
TBOPYECKUX paboT.

V. ILnanupyembie pe3yJbTaThl

TpeGoBanus K YPOBHIO MMOATOTOBKH YUYaIMXCS HANPABJICHBI HAa PEAM3AIUIO JCSATEIbHOCTHOTO,
JMYHOCTHO-OPUEHTUPOBAHHOTO  TOJIX0/a; OCBOCHUE Y4YalIMMHCS HWHTCIUICKTYaJlbHOW W
MPAKTUYECKOW JEesTeNbHOCTH, OBJAJeHWE 3HAHUSMU U YMEHUSIMHU, BOCTPEOOBAHHBIMHU B
IMOBCEIHEBHO KHU3HHU.

Osnaodenue npeOmMemHuvIMU 3HAHUAMU U YMEHUAMU

B pesynbraTe 00yueHus MO MporpaMMe yJariuecs

JOJI’KHBI 3HATH.

OonpeaciCcHrsA OCHOBHBIX XUMHUYCCKUX SBJIEHUIN U 3dKOHOB,

OTaIlbl ITPOBCACHUA 3KCHepHMeHTaHBHOﬁ u HCCHCHOB&TCHLCKOﬁ pa6OTbI.

npasuiia opopmieHHs J1abOpaTOPHOM U HCCIIe0BaTeNbCKOM paboThl, pedepara, JOKIaAa;

npaswia Th npu npoBeeHnN TPaKTUYECKUX padoT;
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JOJKHBI YMETh!

AKCIIEPUMEHTAIILHO JI0Ka3bIBaTh CBOMCTBA OCHOBHBIX XUMUUYECKUX KIIACCOB;

(hopMyIMpOBaTh M aHATU3UPOBATH XUMUYECKYIO TIPOOIIEMY;

BBITIOJTHSITh MOCUJILHBIC UCCIICAOBAHMS B OKpYXKAIOIIEH cpelie;

o(hOpMIISITE M TIPEACTABIATH PE3YJIbTAThI UCCIICOBAHMIA,

BBIOMpATh MH(POPMALIMOHHBIE HICTOYHUKHU U BJIAJIETh CIIOCO0AMH CUCTEMATH3AI[UH HH(POPMALIUH;
OLIEHUBATH CTETICHb YCIICITHOCTH CBOSH MHAMBHUAYAIbHOM 00pa30BaTeNbHOM A TETbHOCTH;
OOBSICHATH CBOIO OLIEHKY, CBOIO TOUKY 3PEHHUSI, CBOIO TIO3UIIMIO 110 PA3TMYHBIM CUTYaLIHSM;
MMOHUMATh CUCTEMY B3IJISJIOB U HHTEPECOB JIPYIOro 4eJI0BEKa, HAXOIUTh KOMIPOMHUCCHI

Osnadenue Kn10uegbIMU KOMNEMEHMHOCMAMU

ITo oxoHYaHnM 00y4eHUs MO MporpaMMe OOyUaroIIUICs TOMKEH BIaCTh KOMMYHUKAMUBHbIMU
KOMNEMeHmHOCMAMU.:

JIOHECTH CBOIO MO3UIIUIO J0 APYIUX, BiaAesl MPUEeMaMHi MOHOJIOTMYECKON U TUAIOrMYeCKON pedH.
MIOHSATH JIPYTUe MO3ULMH (B3IJIAbI, HHTEPECHI).

Z[OFOBapI/IBaTI)CSI C JJIOJAbMU, COFHaCYSI C HUMH CBOM I/IHTepeCBI W B3TJIA b1, JJIs1 TOT'O LITO6I)I caciaarb
YTO-TO COO0O0IIIA.

KOMNEMeHMHOCMAMU peuleHusi npooiem:

onpeaeasaTh U (POpPMyJIUPOBATh IENb NEATSIBHOCTH (TIOHSATh CBOM MHTEPECHI, YBUAEThH MPOOJEMY,
3aj1a4y, BBIPA3UTh €€ CIIOBECHO).

COCTaBUTH TIAH ICHCTBUH 11O PEHICHUIO MTPOOJIEMBI (3a1a4n ).

OCYIIECTBIISTh NEWCTBHS 0 PEANTN3allMH IUIaHa, TIpUIIaras YCHIIHs JUIs IPEOIOJICHHS TPYIHOCTEH,
CBEPSISICH C TEIIBIO U TIAHOM, ITOIPABIISIS ce0st PU HEOOXOMMOCTH, €CITH PE3yIbTaT He TOCTHTHYT.
PE3YIBTAT CBOCH JICTEITHEHOCTH COOTHECTH C IIENBIO M OLEHHUTH €TO.

KOMNEemMeHmHOCmAMU UCNOIb306AHUA MHQbOpMGL{uOHHbIXpecprOG.'
OPUCHTHUPOBATLCA B CBOEM cHUCTeMe 3HaHHUM U 0CO3HaBaTh HCO6XOI[I/IMOCTI> HOBOI'O 3HAHMHA.

Je7aTh MpeIBAPUTENbHBI OTOOP UCTOUHUKOB MH(OPMALIMHU IS TIOMCKAa HOBOTO 3HAHMS (TIe€4aTHBIC
WCTOYHUKH, IHTEpHET-pecypChl, 01, KaK HICTOYHUK MH(OpMaLuu | 1p.).

noObIBaTh HOBBIC 3HaHHS (MH(GOPMAIHMIO) M3 PA3IMYHBIX UCTOYHHKOB M PA3IHMYHBIMU CIIOCOOaMHU
(HabnroieHre, YTEHUE, CITYIIAHUE).

nepepabaTeiBaTh TONYYCHHYIO HH(pOpMaNHIO (aHATM3UPOBATh, 0000mIaTh, KiIacCH()HUIIMPOBATSH,
CpaBHHBATbh, BBIICISATH MPHYUHBI U CIEACTBHS) IS TOMY4CHUs] HEOOXOMUMOro pe3yibTaTa, B TOM
YHCIIe U JJIsl CO3JJAHUS] HOBOTO TIPOIYKTA.

npeoOpa3oBeIBaTh MH(OpMAIMIO W3 OMHON (GOpMBI B Ipyryro (TeKct, Tabiuia, cxema, rpaduk,
WUTIOCTpAIMs U Jp.) U BeIOMpaTs Haubosnee ynoOHyto /i ceds popmy. Paboras ¢ undopmanuei,
YMETh MepeaaBaTh €€ COoAepKaHUE B CXKATOM MIIM Pa3BEPHYTOM BHUIE (COCTAaBIIATH IUIAH TEKCTA,
TE3UCHI, KOHCTIEKT U JIP.) KOMHEMEeHMHOCMAMU COYUATLHO20 83AUMOOCICIEUSL.

OLICHMBATh XM3HEHHBIE CHUTyalUUW (TIOCTYNKU JIOAEH) C TOYKH 3pEHHUS OOUICTIPHHATHIX HOPM U
[EHHOCTEH (HPaBCTBEHHBIX, I'PAKIAHCKO-TIATPUOTHUECKUX, ICTETUYECKUX ), a TAKXKE C TOUKH 3PCHUS
Pa3IMYHBIX TPYNN 00IIecTBa (BepyIolue-aTeuCcThl, OoraTbie-OeAHbIC U T. 1.).

O0BSICHATE (HpC)KI[C BCCro — caMoMy 0666) CBOHM OLICHKH, CBOIO TOYKY 3pCHUS, CBOU IMO3UITHNH.
CaMOoOIIpeaACIIAITLCA B CUCTCME HCHHOCTCﬁ.

I[Cf/iCTBOBB.TL " IOCTYMaTb B COOTBCTCTBUU C 9TOIN cHCTEeMOl HeHHOCTeﬁ N OTBCYATH 34 CBOU
MNOCTYIIKU U I[CﬁCTBI’ISI.

Oceoenue camocmoamenbHoil MEOPUECKOU 0esAmenbHoCmu

[To oxoHUaHUM 00YYEHHIO 10 MPOrpaMMe 00YHarOLIUNCS N0JIKeH

CTPEMUTBHCSI K JOCTH)KEHHUIO CaMOCTOSITENIbHOTO, TBOPYECKOI'O YPOBHS TIPU  BBIOJHEHHUU
MPaKTUYECKUX 3a/1aHUi, COBEPILIEHCTBY CBOMX TBOPUYECKHX CIIOCOOHOCTEN;
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OCO3HAHO Y4acTBOBAThb B OCBOCHHH MPOrPaMMBbI (IOKHBI OBITH C(HOPMHUPOBAHBI KOJJIEKTUBUCTCKUE
Y JINYHBIE MOTHUBBI MTOCEILIECHUS 3aHATHI),

MPUMEHSTh MPUOOPETEHHbIE 3HAHMUS W YMEHHS B IMPAKTHUUYECKOH NEATENbHOCTH U TOBCEIHEBHOM
KU3HU.

Bocnumamensuuie pezynomamupr O0ydaronyiics: 10J/:keH BOCIUTATH B cefe TaKkHe KayecTBa:

M0 OTHOLIEHWIO K cele: TpyaomoOue, TeprneHue, TpeOoBaTeIbHOCTh K cebe (CaMOKOHTPOIb);
OCO3HAHHOCTb HPABCTBCHHBLIX IIPAaBUJII H HOTpe6HOCTI) UX BBIIIOJIHATE B COOTBCTCTBHU C
HPAaBCTBCHHBIM 3aKOHOM B AYIIEC;

M0 OTHOILICHUIO K JIFOJSIM: TMOTPEOHOCTh W TOTOBHOCTH IMPOSIBIISITH COCTPAJaHUE, COPAIOBAaHUE H
B3aUMOIIOMOIIb, AJOJI U OTBECTCTBCHHOCTb, MHHUIMUATHUBHOCTb, CTPCMJICHUC BOCHPUHHUMATH O6HII/IC
Jiesia Kak CBOM COOCTBEHHEIE.

OOy4aromuiics: 10J15KeH NPUCBOUTH cede ciieayIolne HeHHOCTH:
OepeKHOE M OTBETCTBEHHOE OTHOIICHHE K MTPUPOJIC;

3HAYUMOCTB TPY/a;
AIBTPYUCTUYCCKOC OTHOIICHUC K JIFOAM;

3HAYUMOCTb YYCHUA,

TBOpYECKas IEATEITHHOCTh KaK HEOOXOMMasi COCTABIISIONIAS )KU3HHU KaKIOTO YEIIOBEKa,;
M000Bb K POJTHOM 3eMJIe, K IPUPOJIC CBOCH MaION POIUHEL.

Pa3znesa Ne2 «KoMIuiekc opraHu3allMOHHO-TIEIArOTHYECKUX YCIOBUM, BKIFOYAIOIINX
dbopmy aTTecTarum»

2.1. KanennapHublii yueOHbI rpad)Mk mporpaMmabl.

Kanennapusriit yaeOnb1it rpaduk Ha 2021-2022 yueOHbIHM TO/I1.

Jara  nHavana Hlata Bcero
OKOHYaHMS KosnmuectBo
l'om oOydenust |0oOydeHuss 10 y4eOHBIX
0o0y4YeHHus  TIO0 y4eOHBIX 4acoB | Pexxum
MporpaMme He/leb .
porpaMmme 3aHATHN
1 pas 6
Heoento no 1
1 01.10.2021  |27.05.2022 |30 30 yueonomy uacy
1 pas 6
01.10.2021  [27.05.2022 (30 30 nedenio no 1
2 yueoHOMYy uacy
V1.  VYcaoBus peaquzanuu nporpaMmmsbi.

MarepuajibHOe o0ecniedyeHre NPOrpaMMbl

VYueOHbIl KaOWHET, YyIOBJIETBOPSIOMIMNA CAHUTAPHO-TUTHEHUYECKMM TpeOOBaHUSAM U
00OpYJOBaHHBIA AJIS 3aHATUNA Tpynnbl 15 denoBek (mapTsl, CTyibs, Jocka, mkad mis YMK,
NepeHOCHas TpUOyHa).

2) Kabuner-nabopaTopusi, yAOBICTBOPSIONMN CAaHUTAPHO-TUTUCHUYECKUM TPEOOBAHUSIM
1 000pyNOBaHHBIN Ui 3aHATHHA Tpynmnsl 15 yenoBek (1abopaTopHbIE CTOJIBI, OCHAIIEHHBIE
BOJIOHM M ra3oM; CTYJbs, MIKa(bl Ui AEMOHCTPALIMOHHBIX MOJIeNe, HHCTPYMEHTOB, IPUOOPOB,
PEaKTUBOB, XUMHUYECKO MOCYIbI).

3) KommbroTepHslid kiace uisi 3aHATHH Tpynmbl 10 yenoBeK, KOTOPBIH YKOMIUICKTOBAH
KOMIBIOTEPaMH C BBIJICJIEHHBIM KaHAJIOM BbIX0Aa B MIHTepHET, HEOOXOIMMBIM KOMITbIOTEPHBIM
IPOrPaMMHBIM 00€CIIeUeHHEM.
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4) O6opynoBaH#e, HEOOXOIMMOE IS PEATH3AIMU TIPOTPAMMABI:
4.1. MynbTuMenuitHas NPOEKLUMOHHAs YCTaHOBKA,

4.2. IlpunTep 4epHO-0embli, IIBETHOM;

4.3. Ckanep;

4.4. Kcepokc;

5). Marepuasibi u  0o0OpymoBaHHME JUIA  JTA0OPATOPHBIX,  MPAKTHYECKUX U
OKCTIEPUMEHTAIBHBIX PabOT: MHKPOCKOIBI, BEChl TEXHWYECKHE W TOPCHOHHBIC, XOJIOJMIBHUK,
aBTOKJIaB, HACTOJbHas IeHTpudyra, cTymka, MenbHHUIA, (QHIBTpOBAIbHAs Oymara, MHHLETHI,
HOXXHUIIBI, TEPMOCTAT, TEPMOMETpPBI, TEPMOC, MITATUBBI, CYIIMIBHBIA INKad, CHHPTOBKH,
ra3oBble TOpeJKU. B 10cTaTOUHOM KOJIMYECTBE JOJKHA OBbITH XUMHUYECKAs IOCY/1a U PEAKTHUBBIL.

6). Marepuainsl ajsl JETCKOTO TBOpYECTBa (aKBapelnb, ryaillb, Oejias W IBeTHas Oymara,
KapTOH M BaTMaH JJIsl PUCOBaHUs U KOHCTPYUPOBaHHUs, (POTOATBLOOMBI U Ip.).

7) KaHuenspckue NPUHAUICKHOCTH: PYYKH, KapaHIAlld, MapKepbl, KOPPEKTOPHI;
OJIOKHOTBHI, TeTpaau; Oymara pa3HbiX BUJ0B U popmara (A3, A4); kieil; ¢aiinbl, namnku.

Metoanyeckoe obecrnieyeHue MPOrpaMmbl:

KaapoBoe o6ecnneuenue

PeanuzoBeiBaTh mIporpamMmMy MOKET TME€Jaror, HMEIOUIUN BbICIIEE Ie1aroruyeckoe
oOpa3oBaHue, oOOJaJalOMMi  JTOCTATOYHBIMU  TEOPETUYECKUMHU 3HAHUAMHU U OIBITOM
MPaKTUYECKON NESATENIbHOCTH B O0JACTH XMMHYECKOTO 00pa3oBaHUS U OpraHM3alMH y4eOHO-
UCCIIEIOBATENIbCKOW  JeATeNbHOCTH.  J[Is  ocyllecTBi€HHMsT  HAy4yHOrOo  PYKOBOJICTBA
UCCIIEIOBATENIbCKUMH pabOTaMu JIeTel WM JJIsl KOHCYJAbTUPOBAHHUS 110 OTPECIICHHBIM TeMaM K
paboTe Mo mporpamMme MOTYT MPUBIIEKAThCS HAyYHbIE COTPYJHUKH BBICIIEH IIKOJBI, YUCHbIE-
XUMHKH, SKOJIOTH, MPAKTUKYIOIINE CTIEHHUAINCThI, 001alaloNIie JOCTaTOUYHBIM 00bEMOM 3HAHMM
10 BO3PACTHOM MCUXOJIOTUH, 3HAIOIINE MEeJarornuyeckue TEXHOJIOTUH, METO bl U (POPMBI pabOTHI,
cnenu(uUHble JUIS  YYPEeKICHUH  OMOJHHUTENbHOro oOpa3oBanus. [lns  mpoBeneHus
JMArHOCTUKHU TICUXUYECKOTO pa3BUTHA oOydaroniuxcs K paboTe Mo MporpaMMe MpHUBIIEKAETCS
TICUXO0JIOT, BIAJCIOIINNA METOAUKAMH PabOThI C IE€THMHU.

JAunnakTudyeckoe M Meroauyveckoe odecnedeHue (yueOHO-MeTOAUYECKUI KOMILIEKC)
JUia  peanu3anuu  MPOrpaMMbl  JOMOJHUTEIBHOTO  00pa3oBaHUS  E€CTECTBEHHO-HAYYHOM
HanpaBiieHHOCTH «[IpoBeseHHe TNPOEKTHBIX M HCCIENOBATENbCKUX pabOT MO XUMHH C
UCII0JIb30BAHUEM JIA0OPATOPHBIX KOMILIEKCOB»C(HOPMHUPOBAH y4eOHO-METOAUYECKUN KOMILIEKC,
KOTOPBIH IMOCTOSTHHO MOIOJIHSIETCS.

Y4eOHO-MEeTOAMYECKUN KOMIUIEKC UMEET CJEIYIOIIME pa3febl U BKIIOYAET CIIEAYIOUINe
MaTepuabl:

1. Memoouueckue mamepuansl 014 nedazoza:

1. Metonuyeckre pEeKOMEHIAIMM, KOHCIEKThl 3aHSATHH, CIEHApUU MEPOIPHUITHIA,
MaMSITKHU:

1.1. MeTtox MPOEKTOB KakK TEXHOJOTUS (OPMUPOBAHUS KIHOUEBBIX KOMIIETEHTHOCTEH
oOyuaromierocs B cucteMe JOMOJHUTENBHOTO 0Opa3oBanus aereil. PazpaboTunku MensieBa 1.1,
Wneunckas T.M., Bunorpanosa JI.A. Camapa. CUIIKPO. 2006.

1.2. KaneHngapb KOHKYPCHBIX MEPOINPHUSATHHA 10 €CTeCTBEHHOHAYYHOMY HAalpaBJiICHUIO
TOPOJICKOTO, PETMOHAIBHOIO U BCEPOCCUICKOTO YPOBHS.

1.3. Kommuiekchbl 0310pOBUTEIbHO-TIPOPUIAKTHUECKUX YIIPAXKHEHUH, MpeaoTBPaIaronuX
Y CHIDKAIOIUX YTOMJIEHUE 00ydaromuxcst (U1 CTapIlero MKOJIbHOTO BO3pacTa).

1.4. Meroanyeckue peKOMEHJIAIMM MO MpoBeAeHUto akuuu «lIaTe m00pbIX fAem BO
BceMupHsblii 1eHb 310pOBbs

1.5. Koncynpramus s o6yqaromuxcst «Ctpykrypa noprdonuoy. 1.6. Koncynbramus s
oOyyaromuxcst «AHaJINU3 MaTepUaNoB NOPTHOIHUOY.

1.7. Metoauueckue peKoMeHAaluu 1o npoBeaeHuto 3aHsaTuii: Cepa. CoeanHEHUs Cepbl.
®ocdop u ero coenuHeHus. MuHepaibHble YI00peHUs..
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1.8. CeicmanoBa H.JO. Ypox-myremectBue «B mupe kucinor». /| OTKPBITHIA ypOK:
METOIMKH, clieHapun 1 pumepsl. Ne 4, anpens 2009.

2. JInarHoCTUYECKHU MHCTPYMEHTAPHIA:

2.1. Meronuka HMCCIEJOBaHUS MOTHBOB IOCEUICHUS 3aHATHN B KOJUIEKTHBE. ABTOD
JI.B.BaiibopooBa.

2.2. Meroayka TMarHOCTUKKA YPOBHS TBOPYECKON aKTMBHOCTH yJaluXcs. ABTOPBI
M.HN.Poxkos, }0.C.Tronuukos, b.C.Anumes, JI.A.BojoBuu.

2.3. Marepuaibl JUIsi BXOJHOM JMATHOCTHKH TEOPETHUSCKUX 3HAHHHA TI0 KaXKJIOMY KYypCy
(ankeTa-TecT «3HaK0-HE 3HAIOY).

2.4. Marepuainsl sl BXOJHOW TUArHOCTUKY MPAKTHYECKUX YMEHHUHN MO KaXIOMY
MOJYJIBHOMY KYpCY (aHKEeTa-TeCT «YMEI0 — HE YMEIO»).

2.5. Marepuansl UIE TPOMEKYTOYHON JWArHOCTHKH YCBOGHHUS OTIEIBHBIX TEM
MIPOrpaMMbl (TE€CThI, OIPOCHUKH).

2.6. Marepuansl UIi UTOTOBOM JMAarHOCTUKHA TEOPETUYECKUX 3HAHHUU IO KaXKIOMY
MOJYJIBHOMY Kypcy (aHkeTa-TecT « TepMHUHOJIOrH4eCKUi MUHUMYM FOHOTO XUMHKa).

2.7. Matepuainsl JUIsi H”TOTOBOM JHATHOCTHKH TMPAKTHUECKUX YMEHUHU MO KaXIOMY KypCy
(KpUTEpHUH OLIEHKH UTOTOB IIPOEKTA).

2.8. Ankera JIs poAMTENCH «YIOBICTBOPEHHOCTh PE3yIbTaTaMH IMOCEHICHUS PEOCHKOM
3aHATHIA 00bEIUHEHHUSIY.

3. OpraHn3annoOHHO-METOTNYECKUE MaTEPUAIIBI:

3.1. [lepcnekTHBHBIN TIaH pabOTHI Megarora Ha TEKYIIUH TOI;

3.2. KaylenmapHo-TeMaTnyeckoe IMIaHNPOBaHKME YIeOHOT0 MaTepralia Ha yaeOHBIN TOJ;

3.3. Tlonoxenwus, MUckMa, MPUKa3bl OPraHU3aTOPOB KOHKYPCOB M KOH(EPEHIMNA pa3HBIX
YPOBHEM MO €CTECTBEHHOHAYYHOM HAINPaBJICHHOCTH.

3.4. IHCTpYyKIIMU TIO OXpaHEe TPy/la U TEXHUKE OE30MaCHOCTH.

2.3. ®opMbl aTTECTAMM.

Tekymuii KOHTPOJIb, — A3TO CHCTEMATHYECKas OIEHKAa YPOBHS OCBOCHHS JOMOJHUTEIBbHOU
00pa30BaTeNIbHOM MPOrpaMMBbl B T€UEHUE y4EeOHOTo rofa. TeKylnii KOHTPOJIb CKIIAIbIBAETCS U3
CJIEYIOIIUX KOMIIOHEHTOB. B Hauane y4eOHbIX 3aHATUN MEeIaroroM U MCUX0JOrOM MPOBOAUTCS
BBOJHBIM KOHTPOJb JJIsi ONpeAeNCHUS HadajdbHOTO YPOBHS 3HAHHWM ydamuxcsi B ¢opme
TECTUPOBAHHUSA, AaHKETUpOBaHUs, cobOecenoBaHus. B Tedenwe Bcero Kypca oOyudeHHS
OCYILIECTBIISICTCSI OINEPATUBHBIA KOHTPOJb MO3BOJISIOUIUN ONPENCIUTh YPOBEHb YCBOCHHS
MPOrpaMMbl, TBOPYECKYIO AKTHMBHOCTb YYalIUXCs, BBISBUTh KOMMYHHKATHUBHBIE CKJIOHHOCTH,
TOTOBHOCTb K CAaMOPa3BUTHIO.

WTOroBbIi KOHTPOJIb MPOBOAUTCS IO 3aBEPIICHUIO KaXJO0TO Kypca MPOrpaMMBbl, ¢ Y4ETOM €ro
ocobenHocteil. [lenaror u ncuxosor aHaIU3UPYIOT:

- YCBOEHHE peOEHKOM HOPM M IIPABUJI IPOBEACHUS XUMUUECKUX IIPAKTUYECKUX padoT;

- KQueCTBO ¥ CIIOCOOHOCTD yJalerocsi paboTaTt CaMOCTOSITENILHO M TBOPUYECKH;

- IPOSIBJICHUE UHULIMATHUBBI K PELICHUI0 MPo0IeM OJIMKANIIEro OKpyKeHHUs;

- YMEHHE yJaluXcsl OpPraHU30BaTh U 0OPMUTH y4eOHO-HCCIIEA0BATENBCKYIO PaboTy;

- yyacTHe B MEpONpUATHAX (KOHKYPC, OJIMMIINANA, aKlus, KOH(pepeHUus U T.1.) Pa3IMuHOTO
YPOBHSI.

2.4. OueHoYHbIe MATEPHAJIBL.
B pamkax mporpaMMsl sl COLIMOTICUXOJIOTUYECKOTO HCCIICAOBAHUS yJaIlUXCsl MCIOJIB3YIOTCS
CIICAYIOIINE METOUKH:
Memoouka ouaznocmuku u KOppeKyuu OmHoweHus K npupooe.
Astop: B.A. ScBun, C.J1. [eps6o. Llens: nccienoBaTh THI JOMUHUPYIOIIEH YCTAaHOBKH B
OTHOILIEHUH NTPUPOIbl. CPOK MPOBENEHUS: OJUH Pa3 B TOI.
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Memoouka uccnedoeanus MOmugoe NOCEU|eHUA 3aHAMUIL 6 KOJ1J1eKmuge.

Asmop: JI.B.BaitboponoBa [[ens: M3ydeHHUE MOTHBOB TOCEHICHUS 3aHATUH ydamumucsa. Cpox
npogedenus: B HaYale roja

Memoouka OuazHoCmuKu ypoeHsA mMeEopuecKoil AaKMUGHOCHU YUAU{UXCA.

ABtopel M.U.Poxkos, 1O0.C.TronnukoB, b.C.Anumies, JI.A.BonoBuu. []ers: llenb: Ha ocHOBE
BBISIBJICHHBIX KPUTEPUEB W OMIMPUYECKHX II0Ka3aTeslell MPOBECTH CPABHUTENBHBIA aHAIU3
M3MEHEHHH B COPMHUPOBAHHOCTH Y YUALTUXCS TBOPUECKOI aKTUBHOCTH:

Cpok npogeodenusi: OJIMH pa3 B TO/I.

B konme y4eOHOTro roja memaror o600IIaeT pe3yabTaThl BCEX JUATHOCTHYECKUX MPOLERyp U
ONpEJeNsieT YPOBEHb PE3YIbTaTOB 00Pa30BATEIbHON JIEATEIBHOCTH KaXI0ro 00ydaromerocs —
WHTETPUPOBAHHBIN IOKa3aTelb, B KOTOPOM OTOOpa)k€Ha KOHIICHTpalWs TOCTHKEHUH BCex
ATANOB M COCTABJIAIONINX Y4E€OHO-BOCIHUTATEIBHOTO IMpoliecca. Bo3MOKHBIE YPOBHU OCBOCHUS
pebeHKoM 00pa3oBaTeNIbHBIX pe3ysbTaToB 1o nporpamme - Huskuil (H), cpennuii (C), Beicokuit
(B).

IMoaBeaeHne UTOrOB peajM3alMH MPOrpaMMbl B COOTBETCTBHMHU ¢ KaJeHIApHBIM Y4eOHBIM
rpaduKoM B KOHIIE y4eOHOTO ro/ia POBOAUTCS:

MIPOMEKYTOYHAS aTTeCTAIHs 00yJaromuxcs (OIeHKa KadecTBa OCBOCHHSI IPOTPaMMBI IO UTOTaM
y4ueOHOT0 rojia)

UTOrOBasi arTecTanus (OLEeHKa KauyecTBa OCBOEHUS NMPOrpaMMbl 00ydaroIIMMHUCS 32 BECh TIEPUO]T
o0OyueHus 1o MporpaMmme)

2.5. MeToanueckne MaTepuaIbl.

[Ipu peannzanuum mporpaMmsl HCTIOIB3YIOTCS CAEAYIOMINE Me1arorM4eCKUe TEXHOIOTHU:
1. IIpoekTHOE OOyuYeHHE - MPOEKTHAs TEXHOJIOTHS HCIIONB3yeTcs MpU paboTe ¢ TPyHIIaMH JeTei
HCCIIEIOBATEIbCKOTO YPOBHS
2. Tloprdpommo — B TedeHWE TOAAa KaKIBIH OOYYAIOIIUKCS TOTOBHT MOPTHOINO - COOPHHK
WCCIICIOBAaHUN U PE3yJAbTaTOB, KOTOPHIE JEMOHCTPUPYET €ro YCHIIUS, NMPOrpecc W IOCTHXKCHHS B
obmactu xumuu. [IpeseHTarms mopToNIMO MPOBOAUTCS B KOHIE Y4EOHOTO roja Ha HMTOTOBBIX
3aHATHAX B POpME MUHU-KOH(DEPEHITNH 10 3aIIUTe OPT(OIHO MIIA BEICTABKU TIOPT(OIHO.
3. NnTepakTuBHBIE TeXHOJOTUU - JleOaThl: MepeMEeHHOEe AMATOrHYecKoe OOIIEeHHe, KPYIJbIi CTOM:
OOMEH MHEHUSMH, J1adopaTopusl XHUMHYECKUX ™podieMm, maboparopHas pabora «OBpuka! S
OTKpBIBAIO. ..3aKO0H, siBiieHHe». JlemoBas urpa «llnanupoBanue paboTsl 0ObeAWHEHHS Ha y4eOHBIN
rom». [Ipe3eHTanuoHHBI MeTox: 3amMTa HUCCIEAOBATEIbCKUX IPOEKTOB Ha KOH(EpEeHIHIX
Pa3INYHOrO YPOBHS
4. Urpoesie Texnonoruu (b.I1.Hukutun) - Urpa « Pacckaxku MHe o ceOe». PaspuBaroniue yueOHbIC
urpel «Kputnk — koppekrop». PoneBas urpa «3acemaHue SKCHEPTHOTO coBeTay. JlMTaKkTHYECKHE
UTPBI HA 3aHATHUAX
5. TexHonorus oOydeHus B COTpyaHUYECTBE (0Oy4YeHHE B MajblX Tpymmax) - OOydeHue B MallbIx
rpynmnax. Jlokmaa Maneix rpymil. BeinonHeHue KOMIEKTUBHOW J1aOOpaTOPHO-TIPAKTHUECKON padoTHI,
XMUMUYECKOT0 MPAKTUKyMa
6. Mudopmarmonnsie TexHonoruu - Ilouck, cOop M cucremMaTrusanusi TEKCTOBOW HMH(POpPMAIUH H
n3o0paxeHui ¢ ucronszoBanneM MuTepHer. Co3qaHne KOMIBIOTEPHBIX MPE3EHTALUI B IporpaMmme
Microsoft PowerPoint; Co3nanue TeKCTOBBIX JIOKYMEHTOB Ha KOMITbIOTepe B mporpamme Microsoft
Word. KomnbroTepHbie TecTOBbIC 3a1aHus. KoMIbIOTEpHBIE yueOHbIE XUMHUUYECKHE UTPhI
7. JluuHocTHO-OpHeHTHpOBaHHOE pa3BuBatouiee oOyueHue (M.C.SAxumanckas) - CocraBneHue
WHIMBUIYaJbHOTO TUIaHA TBOPYECKOM, MCCIIEeOBATEILCKOM MM MPOSKTHOH AEATENFHOCTH Ha TOJI.
[MpakTuyeckue 3amnanusi, TpeOyrOIIUE: BOCIPOU3BEICHUE TAaHHBIX WM PENPOAYKIHHU, TPOCTHIX HIIU
CIIOKHBIX MBICIUTENbHBIX ONEpaluid, CYMMHUPOBaHUS U OOOOIIEHUS JaHHBIX, TBOPYECKOTO
MbIlIUIEHUS. Pa3BuBaronive 3ajaHus: CpaBHEHHE SIBIIEHUM M CBOMCTB JUIS BBISBJICHHUS OOLIEro U
CYIIECTBEHHBIX pPa3nyuii, OOBsICHEHHE OOIIMX CBOMCTB M pa3IM4Mil, COCTaBJICHHE IUIaHA
MPOYUTAHHOTO, MPEJCTABICHNE M3YYEHHOIO B C)KAaTOW HArIsAHOM (opMe, HAUCaHHE PELEH3UH,
COCTaBJICHHE 33]]a4i, HATH OpPUTHHAIIBHYIO UJIEIO.
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Jlumepamypa ona neoazoza u yvaujuxcs

Jlnst nerei:

1. Anexcunckuii, B.H. 3anumMarensubie onbiTel 0 XxuMmud. /| B.H. Anexkcunckuii. - M. :
IIpocsemienue, 1999.

2. I'abpycesa H.W. Pabouas teTpans mo xumuu 8 ximacc. - M.: Jlpoda, 2000.

3. 'epacumosa S.1. Xumus vammmu raa3amiu. - M.: [Ipocsemenue, 1981.

4. Kpuuman B.A. Kuura ans ureHus no Heopranumueckoid xumuu. - M.: IlpocBeienue,
1993.

5. Jleencon W.A. YauBurenbnas xumus. — M.: U3n-Bo HI[ DHAC, 2006. — 176
c.ITnyxuuko M.C., PszanneB C.B. Cpenu 3anaxoB u 3BykoB. - M.: [IpocBenienue, 1991.

6. Pomannesa JIL.M., Jlemmuuckasa 3.JI. O0mas xumus. - 2-¢ u3n. - M.: Belcmras mikoa,
1991.

7. Wremmep I'.1. Xumus Ha mocyre. - M.: [Ipocsemenne, 1993.

8. Dunuknoneaus st aerei. Tom 17. Xumus / I'nas. pea. B.A. Bomoaun, Ben. Hayd. pen.
. Jleencon. — M.: Asanra+, 2003. — 640 c.

9. IOmuu A.M., Cyukos B.H. Xumus aiis Bac. - M.: Xumus, 1987.

Jloist megaroros:

1. T'abpycesa H.U. IIporpammuo-mMeToandeckne Marepuaisl. M. Jpoda, 19909.

2. T'aBpyceiiko H.II. TIpoBepouyHble pabOTBI TO HEOPTaHMYECKOW XUMHH. 8 KI. M.:
[Ipocsemenue, 1990.

3. I'apa H.H., 3yeBa M.B. KonTponpsHble 1 TpoBepoUHbIe padOThl IO XuMuH. 8-11 Kiacc.
M.: Opoda, 1997.

4. lesuc K., JIo#t 1. Boma — 3epkano Hayku. - JI.: 'mapomereounsnar, 1964. — 149 c.

5. Jlo6poBonsckuit B.B. I'eorpadust muxposnementoB. ['mobambHOe paccesHue. — M.:
Meicns, 1983. — 272 c.

6. 3notaukoB D.I". Ypok OKOHUEH - 3aHATHs Tipoaobkatores. M.: [Ipocsemenne, 1992.

7. Kpuniman B.A. Kuura mns dreHus mo Heopranumdeckod xummuu, M.: IlpocBemienue,
1993.

8. JIsanpko B.W. Beuno xuBas Bona. — Kues: U3a-sBo Haykosa [[ymka, 1972. — 119.

9. Hazapora T.C., I'pabeuxuit A.A., JlapoBa B.H. Xumudeckuii 3KCIIEPUMEHT B IIKOJIE.
M.: [Ipoceemenue, 1987.

10. Hukanopos A.M. I'mapoxumus. — JI.: 'mapomereonsnar, 1989. — 352 c.

11. Onbrun O.M. OnbIThl 6€3 B3pBIBOB. /- 2-¢ n3a.- M.: Xumus, 1986.

12. Papenxuii E.H. Jlumakruueckue matepuanbl 1mo xumuu. 8-9 k. M.: Ilpocsemienue,
1995.

13. CeneBko [I. K. Ilemarornueckue TEXHOJOTMM Ha OCHOBE AaKTHUBU3AIIHH,
uHTeHCUUKAUU U Y3PPEKTUBHOTO yIpaBIeHUS yueOHO-BOCIMTATENIbHOTO npouecca. M.: HUN
mKoJIbHBIX TexHonorui, 2005. (Cepust « JHIUKIONEIUS 00pa30BATEIBHBIX TEXHOJIOTHI»).

14. Xumus namumu rinazamu. /Iloa pen. S.W.I'epacumona. - M.: IIpocsenienue, 1981.

15. YepnoOenbckas .M. OcHOBBI MeTOIMKH 00ydeHus: xumuu. - M.: Ilpocsenienue, 1987.

16. IepctaeB M. II. Xumust u Ouonorust HyKJIEMHOBBIX KucioT. - M.: IIpocBemenue,
1987.

Jlast poauredeit:

1. Kauyp E. YBnekatensHas xumus. — M.: Mann, Banos, ®epbep, 2020
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HNHuTepHeT-pecypcsl
Cair «3aHuMaTelbHas XUMHUA:

http://www.alto-lab.ru/

HNurtepecHbie

XUMHNYCCKHUEC

Kanennapno-temaTnueckoe njianuposanue 1 roa odyuenust

OIIBITBI U

baxTb»

Ne | Tema Kosmmuectso /laTa npoBeneHus
n/m | ypoka 4acoB
[1o miany [lo paxty

1. JlaBaiiTe IMO3HaKOMHMCS. 1
2.  [[Ipaktudeckas pabora |1

«3HAKOMHUMCS c XAMHYECKON

imabGoparopuei, ee 000pya0BaHNEM,C

MpaBUIaMy 0€301aCHOCTH B HEM»
3.  |M3 wero moctpoeH Mup? 1
4. |[Kak u3MeHUTH BEIIECTBO? 1
5. [[IpakTrueckas pabora |1

«MHoT000pa3ue BEeIecTB»
6. [[Ipaktuueckas  pabora  «Kaxk |1

3aCTaBUTH BEIECTBA PEarupoBaTh

pYT ¢ Ipyrom?»
7. |[[Ipaktuyeckas pabGota «Ilmams |1

cBeun. HarpeBarenbHbie mpuOOpb»
8. [3aryisiHeM BHYTph BellleCTBa 1
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IXUMHnyecKkass NUCHLMEHHOCTD.

10.

BeriecTBa BOKpyT Hac

11.

[IpocTsie BemecTna.

12. [Hro 3acTaBJIsIeT BEII[ECTBA
ropeTh?
13. |[CambIii  mPOCTOH IJIEMEHT BO

BCEJIEHHON

14.

3HAKOMBIN He3HaAKOMEI]

15.

UeM MBI apImuM?

16.

Kucibie BelecTsa B mpupo/ie.

17.

Enxue BemecTBa B IpUpoIe.

18.

Bce nmu conu cojeHble Ha BKy'C?

19.

BemecTBa Hamiero tena

20.

Kak  3ammcare  BemecTBO  Ha
Oymare?
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21. [XuMudeckue mpeaioxKeHHs. 1
22- |PazHOOOpasme  mpeBpameHUud B |2
23. |[mpupone

24. [[loyemy peakuuu MPOTEKAIOT C (2

[pa3HON CKOPOCTHIO?

25. [PoacTBEeHHHMKH KUCIOPOIa 1

26. [YUeM ormacHbI KHCIOTHI? 1

27. |[Kak HelTpann30BaTh MEI0Yb? 1

28. (OmacHa 11 oBapeHHas CoJib? 2

29. [XuMHS 1 KU3Hb. 2

30. [B3risin Ha MUp BOKPYT HAac € 2

[IOMOIIBIO XUMUH

KanennapHo-temaTnyeckoe njaHupoBaHue 2 roja o0yueHust

i Tema KonunuectBo /laTa nposeneHus
n/m | ypoka JacoB

[To nnany [To dakty
1. |BBenmenue 1
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3arjasiHeM BHYTPb aToMa

3. [Buakombrech, [I.M.Menpeneen

4. [AntemnexryanbHas urpa "Uro?I'ne?
Korma?" o MepUOINYECKON
cucTemMe 1/1 XapaKTEePUCTUKE
PIIEMEHTOB

5-  |[Kak ycTpoeHo BemiecTBo?

6.

7. |PacTBOpHI Ha TUTaHETE 3eMJIs

8. [[Ipaktnueckas pabora. Pemienue
DKCIICPUMCHTAJIbHBIX 3a/la4 I10 TEME

«ONEeKTPOITUTUYECKAS

T CCOITHATIHSDY

9. [PemeHue 3aga4d Ha pacTBOPHI

10. [Urpa — mnpexacraBnenue «Boma -
VIMBHTEIIFHOE W YHHKAJIbHOE
BEIICCTBOY

11. |B Mupe XUMHYECKHX PEaKIIUi

12- [TepmoamHamuka

13.

14. [[Mouemy IIPOUCXOUT
XUMHYECKask PeaKIus?

15. [XuMus HeMeTalaoB
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Po>kmaromue coim

17. |«lyx orus»

18. |[Ee BemuuectBo CepHas kuciora!

19. |be3u3HEHHBIN IIEMEHT

20. [Yrnepox — ocHOBa XU3HHU Ha3emIie.

21. |CunukaTHBIH MHD.

22- |PacueTHbIC 3aJa4d C Y4acTHEM

23. |[HEeMeTauioB

24- [Xumusi METamioB

25.

26. [Kak ycrpoena 6arapeiika?

27- |PacueTHble 33Ja4M C Yy4acTHEM

28. [MeTanIoB U CIIJIaBOB

29. [Xumnueckuii Beuep "XuMHUECKHE
uymneca'

30. [UToroBoe 3aHsATHE
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