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HosicauTeIbHAA 3aNIMCKA

Pabouas mporpamma Kypca IOMOJHUTEIBHOTO OOpa3oBaHUS «XUMHS B MPUPOICH
COCTaBJIEHa Ha OCHOBE HOPMATUBHBIX JOKYMEHTOB:

1. ®enepanbhblil 3akoH oT 29.12.2012 romga Ne 273-d3 «O6 obpa3zoBannu B Poccuiickoii

Denepaunun.

2. Konnenmus pa3BUTHS JOMOJNHUTEIBHOTO O0pa3oBaHUS JCTEH. Y TBEpXKJICHA
pacnopspkenuneM [IpaButenbctBa Poccniickoit @enepanun ot 4 centsaops 2014 r. N 1726-p;

3. llopsmok opraHuM3alMd M OCYILECTBICHHS 00pa3oBaTeNbHON AESITeTbHOCTU 10
JIOTIOTHUTEIBHBIM 00111e00pa3oBaTeNbHbIM Iporpammam. YTBepxkaEH IIpukazom Munucrepcrsa
oOpaszoBanus u Hayku Poccuiickoit @enepannu (MunoOpHayku Poccun) ot 29 aBrycra 2013 r.
Ne 1008 r.;

4. TlpumepHble TpeOOBaHUS K MpOrpaMMaM JOMOJHHUTEILHOTO 00pa3oBaHUsl ACTEH:
NpUIOKEeHNe K MuchMy JlemapTamMeHTa MOJOAEKHOW IOJMTHKH, BOCHUTAHUS W COLMAIBHOM
noaaepKku nereir MunoopHayku Poccun ot 11.12.2006 Ne 06-1844,

5. Meroauyeckue  peKOMEHIAIMU MO  MPOCKTUPOBAHUIO  JIOMOJHHUTEIBHBIX
o011epa3BUBAIOIIMX IPOrpaMM (BKJIHOYAs pa3HOYPOBHEBBIE MTPOrPaMMBbl): MPUIIOKEHUE K MUCHMY
MunncrepcTBa oOpa3zoBanus U Hayku Poccuiickoit deneparmm ot 18.11.15 Ne 09-3242;

6. ABTOpckast paspaborka yumrens xumun ['BOYNel566 r.Mocksbl, SckeBnu O.A.

JlanHas oOpa3oBarenbHas NMporpaMma UMeeT €CTECTBEHHOHAYUHYIO HalpaBI€HHOCTH,
HarpasiieHa Ha (OPMHUPOBAHNE HAYYHOTO MHPOBO33PEHUS, PACHIMPSET KPYro30p ydaluxcs mpu
JaTbHENIIIEM U3Y9eHUH MPEIMETOB €CTECTBEHHOTO IIUKJIIA

Ilesm mporpammel: o0yueHHE NMPAKTUUYECKOM XHWMHH, pa3BUTHE €CTECTBEHHOHAYYHOTO
MHUPOBO33PEHUSI U JIMYHOCTHOM MOTHBAlMM K TIO3HAHUIO 4Yepe3 HCCIeI0BaTEIbCKYIO
NeSITeIbHOCTD B TIPOIIecce H3yUCHUST XUMHUH.

3aga4yu nmporpaMmsbI:

- 00y4UTh OCHOBAM NMPAKTHUYECKOW XUMHUU: aHAIHU3Y U CHHTE3Y;

- HAYUUTHh ONpUHOUIIAM U MCTOAUKE IIPOBCACHUS HCCJ’IG}IOB&TGJ’IBCKOﬁ pa6OTBI;

- O6y‘~II/ITL pa60Te C XUMHUYCCKUMHU PpCAKTUBAMU U HpI/I60paMI/I, IMPOBCACHUIO HpOCTeI\/'IIJ_II/IX

J'Ia60paTOpHLIX onepaunﬁ: HarpeB, NNEperouka, SKCTpaknus, (I)I/IJ'ILTPOBaHI/IC, B3BCIIMUMBAHUEC U T./.,

- O3HAaKOMHUTH C MPOUCXONKICHUCM U PA3BUTUCM XHMUMU, HCTOpHCf/'I IMPOUCXOKACHUA

XAMHYECKUX CUMBOJIOB, TEPMUHOB, IIOHSTHH;

- copmupoBaTh U Pa3BUTh MOJOKUTEIBHYI0 MOTHBAIIUIO K JAlIbHEUIIEMY H3Yy4EHUIO

C€CTCCTBCHHLIX HAYK;

- Pa3BUTH MMO3HABATCIIbHYIO U TBOPYCCKYIO dKTUBHOCTD,



Ilnanupyemblie pe3yabTaThl OCBOCHUS MPEIMETHOIO0 Kypca

JIn4HOCTHBIE YHUBePCcAJIbHbIE YUeOHbIe AeilicTBUSA:

* TOTPeOHOCTh B CAMOBBIPAKCHUHU M CAMOPEATH3AINU, COLUATEHOM IPU3HAHHM;

* I0O3UTUBHAS MOpaJIbHAsl CAMOOLIEHKA U MOPaJIbHbIE UyBCTBA — YYBCTBO I'OPJIOCTH MPU
CJICZIOBAaHUH MOPAIBbHBIM HOpMaM, IEPEKUBAHUE CTHIJIa U BUHBI IIPU X HAPYIICHUU.

* YCTOMUYMBBIN TTO3HABATENILHBIA HHTEPEC U CTAHOBIIEHUE CMBICIIO00pa3yromiel GyHKINU
IIO3HABATEILHOTO MOTHBA;

* TOTOBHOCTb K BBIOOPY PO(GUIBHOT0 00pa30oBaHus.

PerynsatuBHbie yHUBEpCaIbHbBIE yueOHBIC IEHCTBHS

* [[eJIeTIoNIaraHue, BKIF0Yast MOCTAHOBKY HOBBIX IIeJIeH, mpeoOpa3oBaHue MPaKTHUECKON
3aJlauyl B [103HABATEIIbHYIO;

* [UTAHUPOBAHUE YT JIOCTUKEHHUS 1IeTeil;

* YMEHUE CaMOCTOSITEIbHO KOHTPOJIIMPOBATH CBOE BPEMsI U YIIPABIATH UM;

* MO3HaBaTeIbHASA PE(ICKCHs B OTHOIICHUH JCHCTBUH 110 PEIICHUI0 YIEOHBIX U
[I03HABATEJIbHBIX 3a/1a4;

IMo3naBaTenbHbIe yHHBePCAJIbHbIE yueOHbIE AeiiCTBUS

* IPOBOJIUTH HAOJIOJICHNE U HKCIIEPUMEHT T0J] PYKOBOJICTBOM YUMTENS;

* OCYILECTBIIATH PACIIMPEHHBIH TOUCK MH(DOPMAITUK C UCIIOIB30BaHUEM PECYPCOB
6ubnuorek u MHtepHera;

* C03/1aBaTh U MPeoOpa30BbIBATh MOJIENIN M CXEMBbI JUI PELICHUs 3a/1ay;

* OCYIIECTBIISITH BEIOOP Hambosee 3p(HEeKTUBHBIX CTIOCOOOB pEIICHUS 3a/1a4 B
3aBHCHMOCTH OT KOHKPETHBIX yCIOBUH;

* 1aBaTh OIPEJICIICHUE TOHATHSIM;

* yCTaHABJIMBAThH MPUUNHHO-CIICICTBEHHBIE CBS3H;

* OCYIIECTBIIATH JIOTHYECKYIO OTIEPAIIUI0 YCTAHOBJICHUS POJTOBUIOBBIX OTHOIICHHUH,
OTpaHUYEHUE TTOHSITHUS;

* 000011aTh MOHATHUS — OCYIIECTBIIATH JIOTHYECKYIO ONEPALIUIO TIEpeX0/1a OT BUIOBBIX
MIPU3HAKOB K POJIOBOMY MOHSTHIO, OT MIOHSITHS C MEHBIIIMM 00HEMOM K MTOHSTHIO C OOJBIIAM
00BEMOM;

* OOBSACHATD ABJICHUS, TIPOLIECCHI, CBSI3H U OTHOILLIEHMS, BBIABISEMBIE B X0/1€
UCCIIC/IOBAHMS,

* BBIJIBUTaTh TMIIOTE3bI O CBSI35X U 3aKOHOMEPHOCTSIX COOBITHI, IPOLIECCOB, OOBEKTOB;

* IeJ1aTh YMO3aKIJIIOUeHUs (MHIYKTUBHOE U 110 aHAJIOTMH) M BBIBOJIbI HA OCHOBE
apryMeHTaluu.

KomMyHHUKaTHBHBbIe yHMBepcaabHbIe yueOHbIe AeiicTBUS



* YUUTHIBATh PA3HbIC MHEHUS U CTPEMUTHCS K KOOPUHAIIMH PA3IMYHbIX MO3UIIHI B
COTPY/AHUYECTBE;

* popmMynupoBaTH COOCTBEHHOE MHEHUE U MO3UIINI0, APTyMEHTUPOBATH U
KOOPJMHHUPOBATH €€ ¢ MO3UIUAMH MapTHEPOB B COTPYAHNUYECTBE IIPU BBHIPAOOTKE 0OIIEro
pelleHus: B COBMECTHOM J1€ATEIbHOCTH;

* apryMEHTHPOBATH CBOIO TOUKY 3PEHUS, CIOPUTH U OTCTAWBATh CBOIO MO3ULIMIO HE
BpaKAE€OHBIM JUIsI OIIIIOHEHTOB 00pa3oMm;

* 33/1aBaTh BOIIPOCHI, HEOOXOUMBIE JJI OpraHU3aUU COOCTBEHHOMN JEATEIbHOCTU U
COTPYIHHUYECTBA C TAPTHEPOM;

* OCYIIECTBIIATH B3aUMHBIN KOHTPOJIb M OKa3bIBATh B COTPYJHHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb;

* OPraHU30BbIBATh U MJIAHUPOBATHh YU€OHOE COTPYIHUYECTBO C yUUTENIEM U
CBEPCTHUKAMH, OTIPEAEIIATH 1eNId U (PYHKIUU yYACTHUKOB, CIIOCOOBI B3aUMO/ICHCTBHUS,
IJIAHUPOBATh OOIIUE CIIOCOOBI PAOOTHI;

* OCYUIECTBIIATH KOHTPOJIb, KOPPEKIIUIO, OLICHKY JIeUCTBUN apTHEPA, yMETh yOeXKAaTh;

* paboTaTh B rpyIile — yCTaHABIMBATh paboure OTHOIIEHHUs, 3P (HEKTUBHO COTPYTHUYATH
U CI0cOOCTBOBATh MPOAYKTUBHOMN KOOTEPAIMH; HHTETPUPOBATHCS B TPYIIY CBEPCTHUKOB U
CTPOUTH MPOJYKTUBHOE B3aMMOAECHCTBHE CO CBEPCTHUKAMH U B3POCIBIMH;

* OCHOBaM KOMMYHUKAaTHBHOHN pe(IeKCHH;

IIpeameTHbIe pe3yabTaThI

. OTHCHIBATh CBOMCTBA TBEP/BIX, KHUJIKHX, Ta3000pa3HbIX BEIIECTB, BBIICTSA UX
CYIIECTBEHHBIE IPU3HAKHY;

. XapaKTeprU30BaTh BEIIECTBA 0 COCTAaBY, CTPOSHHIO M CBOWCTBAM, YCTaHABIINBAThH
MPUYHUHHO-CJIEICTBEHHBIE CBA3M MEXK/Yy TaHHBIMH XapaKTEePUCTUKAMU BEIIECTBA;

. PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHATHIA: aTOM, MOJIEKYJ1a, XUMHUYECKHIA
AIIEMEHT, IIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTH, HCIOJIB3YsI 3HAKOBYIO CHCTEMY
XUMUH;

. JaBaTh CPABHUTENBHYIO XapaKTePUCTUKY XUMUYECKUX JIIEMEHTOB U BaKHEHIIINX
COEIMHEHUH €CTECTBEHHBIX CEMEICTB LIETOYHBIX METAJIJIOB U FAJIOT€HOB;

. M0JIb30BaThCS JIAOOPATOPHBIM 000PYAOBAaHHEM U XUMHUECKON TOCYI0M;

. MIPOBOAMTDH HECIOKHbIE XUMUYECKUE OTBITH U HAOMIOACHUS 32 U3MEHEHUEM CBOICTB
BEIIIECTB B MPOLIECCE UX MPEBPAILEHHIT; COOMI0AATh MpaBHia TEXHUKH O€30MTaCHOCTH MPU

MIPOBEICHUH HAOJIOICHUN U OTIBITOB;



® pas3iinydaTh SKCICPUMCHTAJIIBHO KHMCJIOThHI U IIEJI0YH, ITOJb3YysACh HHAUKATOPAMMU,

0CO3HATh HEOOXOAUMOCTH COOJIIOJICHUS] Mep 0€30MIaCHOCTU IPH OOPALCHUH C KUCIOTaMH U

mcja0o4aMu.
® I'PaMOTHO O6paH_[aTbC$I C BElIECTBaAaMH B HOBCCHHGBHOﬁ KHN3HH,
® OCO3HAaBaTb HGO6XOI[I/IMOCTB CO6J'IIO,I[€HI/I5[ IIpaBUJI 9KOJIOTHYCCKH Oe3omacHOro

MOBEJICHUS B OKPYKAIOLIEH ITPUPOJAHON CpelIE;

® IIOHUMATh CMbBICII U HGO6XOIII/IMOCTB CO6JHOI[CHI/I$I HpCHHHCﬁHHﬁ, npeajiaracMbix B
MHCTPYKIUSAX 110 UCTOIH30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHUU U JIP.;

® 00BEKTUBHO OLICHUBATh I/IH(l)OpMaLII/IIO 0 BCHICCTBAX U XUMHNYCCKUX ITPOLECCaX,
KPUTHYECKH OTHOCUTKCS K TICEBAOHAYYHOW HH(DOpMaIHK, HeT0OPOCOBECTHOM peKiiame,

Kacaromieucs UCIoab30BaHus Pa3INIHbIX BCHICCTB.

Copnepikanue nporpamMmmbl

MHuoroo0pa3ue XuMH4eCKHX peakuuii

Kiaccudukanus XMMUYECKUX PEaKIUi: peaKIui COCIUHCHHMS, PA3JI0OKEHHUs, 3aMEIICHMS,
obMeHa. OKHUCIUTENFHO-BOCCTAHOBUTEIbHBIEC peakinu. OKUCIUTENh, BOCCTAHOBUTEIND, ITPOLIECCHI
OKUCTIEHUsT W BoccTaHOBIeHHUS. COCTaBJICHHE YPAaBHEHHH OKHCIMTEIbHO-BOCCTAHOBUTEIHHBIX
peakIuii C MOMOIIBI0 METOa DJIEKTPOHHOTO OasaHca.

TemnoBeie 3()PeKTs XUMUYECKHX peakUuid. DK30TEPMUYECKHE U HHAOTEPMUUYECKUE
peakuuu. TepMOXUMHUECKUE YpaBHEHHS. PacyeTsl O TEpPMOXUMUYECKUM YPABHEHUSIM.

CKOpOCTh XMMHYECKUX peakiuil. DakTopbl, BIUAIOININE HAa CKOPOCTh XHUMHUUYECKHX
peakmuii. [lepBonavyanibHOE mTpencTaBieHue o Karanuze. OOparumbie peakiuu. [loHsTHe O
XMMHUYECKOM pPaBHOBECUH. XHMHYECKHME pEaKIMU B BOJHBIX pPAaCTBOpax. OIEKTPOJMUTBHI M
HeaneKTpoauThl. Monbl. Katuonsl 1 aHnoHsl. ['MapaTHas Teopust pacTBOPOB. DJIEKTPOIUTHUECKAS
JTUCCOLMAIMs KHUCIOT, OCHOBaHMW U coseld. Cnabble W CHIbHBIE 3JIEKTPOJUTHL. CTeneHb
nuccormanuu. CteneHpb aucconuanuu. Peakiun moHHOTO oOMeHa. YCJIOBHSI TEYCHHS PEaKIUi
MOHHOTO OOMEHa 10 KOHIIA. XHWMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHHMYECKHUX
COCIMHEHUI B CBETE MPEICTABICHUN 00 DIIEKTPOTUTUYECKONW JUCCOIHMAIMA M OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX peakiuil. [lonaTre o rugponnse comnen.

MHoroo0pa3ue BemecTs

Hewmeramnsl. ['asnorensl. 1lonoxkeHne B NEPUOAMUECKON CUCTEME XUMUYECKUX AJIEMEHTOB,
cTpoeHue ux aromoB. Haxoxaenue B npupoje. Pu3nyeckue U XMMUYECKUE CBOMCTBA raJIOrE€HOB.
[Tonydyenne U mpuMeHeHue raioreHoB. Xiop. du3znueckue M XMMHYECKHME CBOMCTBA XJOpa.

[Ipumenenue xaopa. XnopoBogopoa. Pusndeckue cBorcta. [lonyuenune. CosisHHAsA KUCIOTa U



e€¢ comu. KauecTBeHHass peakiusi Ha XJIOpPHUA-MOHBI. Pacno3HaBaHue XJIOpUIOB, OpPOMMHIIOB,
MOJIUJIOB.

Kucnopon u cepa. [lonoxxenue kucnopoaa u cepsl B [ICXD, crpoenune ux aromos. Cepa.
Annotponus cepbl. Duznueckue U XumMudyeckue ceorictra. Haxoxaenue B mpupoge. [Ilpumenenue
cepbl. CepoBogopon. CepoBogopoHas KHCI0Ta U ee conu. KauecTBeHHas peakuus Ha Cyabhu-
uonbl. Oxcun cepol (V). dusmueckue u xumuueckue cBoiictBa. [Ipumenenue. CepHucras
kuciora u ee conu. KauectBennas peaxius Ha cynbhut-uonsl. Oxcupg cepbl (VI). Cepnas
KHCJIOTa. XHWMHYECKHE CBOWCTBA pa30aBICHHOW W KOHIICHTPUPOBAHHOM CEPHOM KHCIIOTHI.
KauectBennast peakuusi Ha CyiabhaT-MoOHbl. XHUMHUYECKHE peakluu, JeKallie B OCHOBE
IIOJIy4E€HUS CEPHOU KUCJIOTHI B IIPOMBIIUIEHHOCTH. [IpuMeHenne cepHOl KUCIIOTHI.

A3zor u docdop. Tlonoxenue azora u dochopa B [ICXD, cTtpoeHne nx aromoB. A30T,
dbuznuecKkue 1 XMMUYECKHe CBOMCTBRA, MOTyYeHHE U TpuMeHeHue. Kpyropopor azora B mpupo/ie.
AMMuak: (usmueckrue M XUMHUYECKHE CBOICTBa, MoiiyueHue W mnpumeHeHue. Colu aMMOHUS.
A3oTHas KuciaoTa U ee cBoicTBa. OKHMCIUTENIbHBIE CBOWCTBAa a30THOM KHUCIOTHL. Ilomyuenue
A30THOW KHCIOTHI B JlabopaTopuu. XHUMHUYECKUE PEAKLMM, JIEKAIIUEe B OCHOBE IOIYYEHHS
A30THOW KHMCJIOTBI B IPOMBINUIEHHOCTH. [IpuMeHenne a30THON KucaoThl. CoM a30THOW KUCIIOTBI
U UX IIPUMEHEHHUE. A30THbIE y100pEeHHUS.

®ochop. Annorponusa pocdopa. dusnueckre 1 XuMuueckre cBoiictea gpocdopa. Oxeuyg
docdopa (V). Oprodochopnas kucnota u ee conu. DochopHbie y10OpeHHs.

VYruepon u xpemuuid. Ilonoxxenne yrnepona u xpemuus B IICX0O, crpoeHne ux aromos.
VYraepon. Amnorponus yriaepona. Puszndeckue U XUMHUYECKUE CBOMCTBaA yriepoja. AncopOrus.
VYrapHblif raz, CBOICTBa U (PU3NOIOTUYECKOE JIEHCTBUE HA OPTaHU3M. YTJIEKUCIBINA ra3. YToibHast
KuciaoTa M ee coiu. KauecTBeHHbIe peakiuu Ha KapOoHaT-noHbl. KpyroBopoT yriepoga B
npupose. OpraHn4eckre COeIMHEHUs yIiiepoa.

Kpemuuit. Oxkcnpn xpemuus (4). KpemnueBas kucinora u ee comu. Crekio. LlemeHr.

Merannel. [lonoxenne metamios B [ICXD J[.M.MeHnneneeBa, CTpoeHHE UX aTOMOB.
Meramumueckas cBsi3b. DPuU3MUECKHME CBOMCTBA METAUIOB. Psa  aKTMBHOCTHM METAILJIOB.
Xumuueckue cBoiicTBa MeTaymuioB. O0mue crnocoOb! monydeHus: MetaiioB. CrutaBbl METaIoB.
[Ilenounsle Metasuibl. [lomokeHNE IIENOYHBIX METAIJIOB B MEPUOJNYECKON CUCTEME, CTPOCHHE
ux aroMoB. Haxoxaenue B mpupone. MarHuii M KajaplUid, UX Ba)KHEMIIHE COEAVMHEHUSI.
KecTkocTh BOJBI U CLIOCOOBI €€ YCTPAaHEHUS.

Amomunuii. Ilonokenue amoMHHMSI B MEPUOAUYECKON CHUCTEME, CTPOCHHE €r0 aTroMma.
Haxoxnenune B mpupone. Pu3nvecKkne W XUMHUYECKHE CBOMCTBA amtOMHUHUSA. AMQOTEPHOCTH

OKCH/JIa ¥ THIPOKCHUIA AITFOMUHUS.



Keneso. Ilonoxenue xeneza B IEPUOAMYECKOM CHUCTEME, CTPOCHHE €ro aroma.
Haxoxnenne B mnpupoae. Pusndeckue M XUMUYECKHE CBOWCTBA JKene3a. BaxkHenmue
COCIMHEHMS jKelie3a: OKCHbI, rujipokcubl u conu xene3a (II) u sxenesa (III). KauecTBennbie
peaKuy Ha HOHBI.

Kparkuii 0030p BaskHeHIIMX OPraHN4ecKNX BelecTB

[Ipenmer opranmdyeckod xumuM. HeopraHmuyeckue u OpPraHMYECKHE COCIMHEHUS.
VYriepon — ocHoBa xu3HU Ha 3emile. OCOOEHHOCTH CTPOEHUS! aTOMa YIJIepo/Aa B OPraHUYECKUX
COEIUHEHUSX.

VYraesogoponel. IlpenensHble yrieBomopoasl. MetaH, 3TaH, OpomaH — MOPOCTEUIINE
NPEJCTaBUTENIN  TPENENbHBIX  YrieBoMopoaoB. CTpyKTypHBIE (OPMYIBI  yIIIEBOAOPOIOB.
I'omosornyeckuil psif NpeneiabHbIX YIIeBOAOPOAOB. ['omonorun. Pu3nyecKue U XUMHUYECKUE
CBOICTBa IIPEAEIBHBIX YIIIEBOJOPONOB. Peaknuu ropenus u 3amenienus. Haxoxaenue B mpupone
IIpeleNbHbIX YIiIeBoaopooB. [Ipumenenre Merana.

HenpenenbHble yrieBoaopoabl. OTUICHOBBIA psi  HEMpPENEIbHBIX  YIJIEBOJOPOJIOB.
OtuiieH. PU3nYecKre U XUMUYECKHUE CBOMCTBA ITHIICHA.

AUETUIICHOBBIN psAZl HENpENeNbHBIX YITIeBOAOPOA0oB. AneruieH. CBoilcTBa aleTuiieHa.
IIpuMeHeHune aneTumneHa.

[TpousBognele  yrneBoaoponoB. Kparkuit  0030p  OpraHM4ecKMX  COEIMHEHUH:
OJIHOATOMHBIE ~ CIIUPTHI, KapOOHOBBIE KHUCJIOTBI, CJOXHBIE 3(UPBI, KUPBI, YIJIEBOJBI,
aAMHHOKHUCIOTHI, O0eskU. Posb GeJIKOB B OpraHusme.

IlonsTE O BBICOKOMOJIEKYJSIDHBIX BemecTBax. CTpyKTypa IOJMMEPOB: MOHOMED,
NOJIUMEpP, CTPYKTYpHOE 3BEHO, CTENEeHb MoJuMepu3auuu. [lonuaTHiieH, MOJUIIPOIUIIEH,
MOJINBUHUJIXJIOPU,.

Cpoku u MeTO/IbI peain3auuu NpPorpaMmbl

OcBoeHue mporpaMMbl pacCUUTaHO HA OJUH T0J1

Bospacr nereit, oOyuaromuxcs o nporpamme, 14-15 net

B tedyenne oOydeHus ydaimiuecsi, 3aHUMAsCh OJIMH pa3a B HENENIO MO JBa Yaca, U3ydaroT
OpPUTHHAJIbHYIO MPOTpamMMy 110 XUMHUH.

[Tpoucxonut yriyOieHHe MOTYYEHHBIX 3HAHUNH MO XUMHMU C aKIIEHTOM Ha MOJy4YeHue
HaBBIKOB CAMOCTOSITEJIbHON HCCIe0oBaTeNbcKoi paboTsl. Popma 3aHATUH IperycMaTpuBaeT
COYETaHWE TEOPETUYECKON YacTH C MOCJIEAYIOIIEH MPAKTUYECKOW MPOBEPKON M 3aKpEIJICHUEM
NOJYYEHHBIX 3HAaHUM MMyTEM IPOBEIEHUS PA3IMUHBIX OIBITOB Ha 0a3e XUMUYECKOH 1abopaTOpHH.
[Tporpamma peanusyercss Ha 6a3e xumuyeckoil jgabopatopun «Touku poctay. DopMbl 3aHATHI
ONpEAENAIOTCd TEM, 4YTO IporpaMMa HMEET MPEUMYILECTBEHHO €CTECTBEHHOHAYYHYIO

HaIpaBJICHHOCTH C DJICMCHTaAMU Xy,I[O}KeCTBeHHO'3CT€TH‘ICCKOI>'I HaITpaBJICHHOCTH.



3aHATUS NPOXOJAT B BHJE JIEKLUH, Oecell, JJaOOPAaTOPHBIX 3aHATUM, NMPAKTUKYMOB, a TaKXe B
¢dopMe BUKTOPHH, KOHKYPCOB, IPa3THUKOB. Bo BpeMs 3aHATHI JETH MOIYydYalOT TEOPETUUYECKUE
3HAHMS, KOTOPBIE 3aTeM MOJKPEIUIAIOT TNpakThueckoil pabotoi. Ilemaror ocymiecTBisieT
HEOOXOUMYIO TMOAJEPKKY U KOHTPOJIb BO BPEMs BCEro 3aHATHs. 3aBEepIICHUE KaKIOW TeMbl
COIIPOBOKJAETCS UYTEHHEM COOOLICHMH, MOJTOTOBJIEHHBIX OOYYalOLUIMMUCA, JIEMOHCTpaLueil
OIIBITOB.

Ocoboe BHMMaHUE BO BpeMs MPOBEACHUS 3aHATHH YAENSETCS CTPOTOMY COOJIOACHUIO MpaBUII
paboThI ¥ TEXHUKHU 0€30IACHOCTH B XUMHUYECKOH 1abopaTopuu.

[Tpu peanu3annu nporpaMmbl UCIIOJIB3YIOTCS CIEIYIOIIUE METOIbL:

- TpoOJIeMHBIN (MTPOOJIEMHOE HM3JI0KEHHE MaTepuaia NMpu U3yYEeHHH BOIPOCOB KOJOTHH,
HAy4YHOW TUKH, IPU aHAJIM3€ NEPCIIEKTUBHBIX HANPABICHUM pa3BUTUS HAYKH);

- IPaKTUYECKU (ITpakTHUecKue paboThl HA KaXKJIOM 3aHITHH);

- JIeSITEJIbHOCTHBIN (BBEIEHNE UHANBUIYAJIbHBIX 3aJJaHUN U CAMOCTOSATEIBHON PabOTHI C

JTUTEPATYPOi).

KanenpapHo-reMaTu4ecKuil NJIaH 3AHATHHA {OTOJHUTEILHOM
o0pa3oBaresibHON NPOrpaMMbl «XHUMHUS B IPUPO/Ie» C YKA3ZaHUEM
HCIO0JIb30BaHus HM(ppoBoH J1adopaTopuu

«Touka pocra»

Ne Ha3zBanue Obuee Hazpanue onbiTa | LleneBas Obopynosa-
3aHATH | Pa31eioB H TeM | KOJHYECT YCTaHOBKa HHE
s BO 4acoB
1 BBenenue B mporpammy
2 yaca
1.1 BBogHoe 3ansTue | 2 |
2 IIpenmer xumun
8 yacos
2.1 IlonsTus: atom, 1
MOJICKYJIa,
3JIEMEHT
2.2 duzndeckue u 2 «Temnosoit apdexr | [lokazars, uTo HaTuux
XUMUYECKUE pacTBOpeHHs pacTBOpeHHe TEMITEPATYPHI
SIBJICHUSI BCILICCTB B BOJAC» BCIIECTB UMECT PAL MIaTHHOBBIN
MPU3HAKOB
XUMUYECKOU
peakiuu
2.3 dusndeckue 1 «Temneparypa IMokasaThb Jaruuk
CBOWCTBa TUTaBJICHUS 3aBUCUMOCTD TeMITepaTypbl
BEILIECTB C ¢busHyecKux IUIATHHOBBIH,
pa3HBIMU THUIIAMH CBOWCTB BEIIECTB | JATYUK TEM-
KPHUCTAJUTHUCCKUX OT THIIa neparypbl
PEIETOK XMMHYECKOH CBSI3H | TEPMOIIAPHBIi




2.4 UucTteie BemectBa | 1
U CMECH
2.5 Paznenenue 2
cMecei
2.6 3aKoH 1 «3aKoH co- DkcnepuMeHTanbHO | Bechl
COXpaHEHUS XpaHeHHs € JI0Ka3aTeIbCTBO AIIEKTPOHHBIC
MAaccChbl Macchl Be- JICHCTBHUS 3aKOHA
HIECTB»
3 XHMHUYECKHEe PeaKIuu
3 yaca
3.1 [TonsaTuHe o 2 «[lonmyuenne CuHTe3 conu u3 IMudposoii
XUMHYECKOM MEIIHOTO KY- KHCIIOTBI M OKCHZIa | MHKPOCKOIT
BSaHMOHeﬁCTBHH rmopoca» MeETaiia
BEIIECTB
3.2 [TpuHIHATIE 1
rpaduIecKoro
OTOOpaKCHHS
peakuuii
4 CoBpeMeHHOe J1a0opaToOpHOEe 000pPyI0BaHHE
2 yaca
5 Pabora ¢ razamun
3 yaca
5.1 PasBurue xumun. | 2 «Onpenenenne OkcnepumenTtanbhuo | [Tpubop ms
OmnpiThr JIK. cocTaBa OIPEENIUTh oTpeeNeHus
[Tpuctmy, BO3IyXa» COZIep)KaHUE KUC- cocTaBa
K.-B. llleene JI0OpOoJia B BO3/IyXe BO3/yXa
5.2 Bonopon, 3
KHCIIOPOJT !
aMMHaK
6 N3yuenue razop | 2
U pacTBOpPOB
7 Pa6ora ¢ pacteopamu. Bona
8 yacos
7.1 [TonsTus: 2 «Bnusane Cdopmuposartb Jatunk
pacTBop u pacTBOpHTEIS Npe/ICTaBICHUE O JIIEKTPO-
pacTBOpeHHE Ha BJIMAHUHA IIPOBOJJHOCTHU
JICCOIHAITHIO) pacTBOpHUTEIIS Ha
JICCOIHAITUIO
AIIEKTPOJIUTA
7.2 Kpucramis 2 Habmonenue 3a ITokazats [udpposoii
pocTom 3aBUCHMOCTD MHUKPOCKOIT
KPHUCTAIIIOBY pPacTBOPUMOCTH OT
TeMIIEpaTypbl
7.3 Iénouu u 2 «OrnpeneseHue CdopmupoBaTh Hatauk pH
KUCJIOTBI pH paznuunbix MPEICTABICHUE O
cpen» mkane pH
7.4 Comn 2 «Ompenenenue 3akpernuThb Harauk
KOHIICHTPAIIMH IpE/ICTaBICHUE O AIEKTPO-
COJIH TIO JJIEKTPO- 3aBUCUMOCTH MPOBOIHOCTH
MPOBOJTHOCTH AIEKTPO-
pacTBopa» MPOBOTHOCTH
pPacTBOPOB OT
KOHIICHTPAIMH

HOHOB




XuMus BOKpYr
HAC.

MMpazaganunas
XUMUS
9 MeTajibl B UX COeTHHEHHsI 5 yacoB
9.1 MeTtamisl 1 uX 1
COCIUHCHMS —
CTOlKUE U
aKTHUBHEIE,
TBEpABIE U
MSTKHE,
JparolieHHbIE
9.2 Mertanibl 2 «CpaBHHTENILH KonnuecTBeHHO Jatunx
OCHOBHBIX TPYIII ast xapakre- 0XapaKTepU30BaTh HaTPSHKCHUS
pHUCTHKA BOCCTAHOBHUTEIb-
BOCCTAaHOBHUTEII HYIO CIIOCOOHOCTh
BHOH METaJIIOB
CIIOCOOHOCTH
METAIIJIOB)
9.3 Meramibl 2
MOOOYHBIX TPYII
10 DJIEKTPOXHUMHSI
4 gaca
10.1 lanpBannueckue | 1 «3aBUCUMOCTb Ccdopmuposatb Jatquk
DJICMCHTHI DJICKTPO- MpeICTaBICHUE O 3JICKTPO-
MIPpOBOJHOCTH 3aBUCUMOCTU MMPOBOJHOCTHU
pacTBoOpoOB 3JIEKTPOIIPOBOIHOC
CHJILHBIX TU PacTBOPOB OT
3JIEKTPOJIUTOB KOHLIEHTPALHH
0T HOHOB
KOHIICHTPAIUH
HOHOBY
10.2 YcTpoiicTBO 1 «Omnpenenenne 3akpernuThb Haruuk
Oarapeiku KOHIIEHTPAIIH MpeJCTaBICHUE O AIIEKTPO-
COJIH TIO DJIEKTPO- 3aBUCHMOCTH MPOBOHOCTH
MPOBOJIHOCTU AIIEKTPO-
pacTBopa» MPOBOJIHOCTH
PacTBOPOB OT
KOHIECHTPANHU
HNOHOB
10.3 Koppo3zus 2
METaJIJIOB.
3amura oT
KOPPO3UH
11 Keneszo. CBoiicTBa XKeJie3a
4 yaca
11.1 Ocobennoctu 1
Keesa u
COEIMHEHUH
Kenesa.
MarseTusm
11.2 Peakuun 3
COCIMHEHMI
Kenesa.
Xumuaeckas

paayra




12 HemeTanabt
6 yacoB
12.1 Cepa u pocdop — | 3 «CuHnres N3yqnTs
THUIIMYHBIC C€poBOIOPOAA. nabopatopHbIe
npeCTaBUTENN KauecTBeHHbIC CITIOCOOBI
HEMETAJIJIOB peaknuu Ha IOJIYYCHHUS CEPO-
CepoBOJIOPOL K BOJIOPOIA, ETO
CyIbpHIBD) CBOMCTBA U
CBOICTBa
cynb(huI0B
12.2 ["amoreHsr. 3
CxonctBo
paznuuus
13 AHAJIM3 ¥ 0YNCTKA BelecTB 8 4acoB
13.1 NuaukaTopsl. 3
[Tonyuenue u
H3y4eHue
CBOMCTB
13.2 Crioco0nI 2
oOHapyXeHUs
KaTUOHOB 1
AQHHOHOB.
IIBeTHBIC
peakiuu. AHanus
CMECH COJIeH
13.3 OKHCIUTETBHO- 3 «3menenne pH JlokasaTs, 4TO B Hartauk pH
BOCCTaHOBUTEIbH B X0JIC nporuecce
bIC pCaKL1H B OKHCJIIUTCIIBHO- IMPOTEKaHUA OBP
OBITY 1 B BOCCTaHO- BO3MOXKHO
nabopaTopum BUTEJILHBIX obOpa3zoBaHue
peakuuin KHCJIOTBI HITH
HIEJI0YH
14 I'eneTnyeckasi CBAA3b HEOPraHMYeCKHUX coeAMHEHNH 8 yacoB
14.1 Mmuoroobpazue 4 «Ornpenesnenue DKcrnepuMeHTaIbHO | JlaTunk
HEOPTaHMYECKUX aMMHUaYHOM pas3nnvath AIIEKTPO-
XUMHNUCCKUX CCIIUTPBI U MOYCBHUHY U MUHEC- IIPOBOJHOCTHU
BEILIECTB U MOYEBUHBD» pabHEBIE
peakiuit yao6peHus
14.2 Oxcunnl 4
METaJJIOB
HEMETAaJIOB
15 MHoroo0pa3ue oprannyeckux coequHeruii 10 yacos
15.1 MHuoroobpasue 3
COEIMHEHUI
yriaepoaa
15.2 Moroue 3 «Omnpenenenue CdopmupoBats Harunk pH
BEIIECTBA pH paznudnbIX Mpe/ICTaBICHHUE O
cpen» mkane pH
15.3 Kpaxmain u 1
TIII0KO3a
154 Opranunueckue 3
BEIIECTBA B
pupoJie

HUTOI'O: 74 yaca ¢ y4eTOM KAaHUKYJISIPHOTO BpeMEHH OCEHHHMX U BeCEHHUX KaHUKYJI




@DopMblI POBEPKHU Pe3yJILTATOB 00yUeHHS 10 JOMOJIHUTEIbHON MporpamMmme « XuMHA
HavanpHast AMarHocTHKa - TECTUPOBAHKE

[TpomMexyTodHast TMArHOCTHKA — PEIICHUE 3a1a4

HroroBasi TMarHoCcTUKa - TECTUPOBAHKE

CobecenoBaHue ¢ 00yJarOIIMMHUCS

BeinosHeHne HEOOIBIINX MPAKTUYECKUX CAMOCTOSITEIILHBIX padoT

JleMoHCTpalus paHee MpoJIeIaHHOTO KCIIEPUMEHTA

B Teuenue yueOHOTO rosa 00yvaronmecs ydacTByl0T B XUMUYECKUX OJIMMIHNAIAX U

KOH(EepeHIHAX

O0ecneyeHne NporpaMMbl MeTOAMYECKOI MPOYKIUeH

B xauecTtBe AUOJAKTHYCCKUX MATCPpHAJIOB HCIIOJB3YHOTCA HArJIsIIHBIC IOCOOHSI: Ta6JII/IIIa

paCTBOPUMOCTH H IICPHOAUYCCKAs Ta6n1/1ua I[ H. MeHneneeBa; KOJUICKOHUHM IIOJIC3HBIX

HCKOIIaCMBIX, II0OYB, He(i)TI/I, IKaJja TBépI[OCTI/I H T.II.
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