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1. llosicHUTEILHASA 3aANNCKA

PabGouass mporpamma Kypca ONOJTHUTEIBLHOTO oOOpa3oBaHus «XUMHUS B
MIPUPOAE» COCTABIIEHA HA OCHOBE HOPMATUBHBIX JJOKYMEHTOB:

1. ®enepanbhbiii 3akoH OT 29.12.2012 roma Ne 273-®3 «O6 oOpa3oBaHuU B

Poccuiickon @enepanum».

2. Konnenus pa3BUTHsl JOMOJHUTEIBHOTO0 00pa3oBaHus JIeTei. Y TBEpKICHA
pacniopsikenueM [IpaButenbctBa Poccuiickoit @enepanuu ot 4 centsiops 2014 r. N
1726-p;

3. Iopsaiok opraHu3aIvy U OCYIIECTBIICHHUS 00pa30BaTeIbHON JIESITEIbHOCTH
0 JIOTIOJTHUTEIBLHBIM 00111c00pa3oBaTeIbHBIM MIporpaMMam. Y TBepkaAEH [Ipukazom
MunucrepctBa obpazoBanusi U Hayku Poccuiickoit @eaepaunu (MunoOGpHayku
Poccun) ot 29 aBrycra 2013 r. Ne 1008 r.;

4. [lpumepHble TpeOOBaHUSI K MpOrpaMMaM JOIMOJHUTEIBHOTO 00pa3oBaHuUs
JneTed: NpWIokKEeHWe K nucbMy JlemaprameHTa MOJOAEKHOM — MOJIUTHKH,
BOCIIUTAHWS W COIMAJIBLHON TMOJACPKKU Jnered MwunoOpHayku Poccum ot
11.12.2006 Ne 06-1844;

5. Meroauueckue pEeKOMEHJALUHUH IO MPOEKTUPOBAHUIO JOTOJHUTEIIBHBIX
oOlIepa3BUBAOIIMX  MporpamMM  (BKIIIOYAsi  Pa3HOYPOBHEBBIE  MPOTPaAMMBI):
NpWIOKEHWEe K MHChbMy MUHHCTEpCTBA 00pa3oBaHMs W Hayku Poccuiickoit
®deneparun ot 18.11.15 Ne 09-3242;

6. ABTopckas pazpabotka yuutens xumuu [ BOYNel566 r.Mockssl, SIckeBuu
O.A.

Jlannass  oOpasoBaTenbHasi TporpaMma HMEET eCTECTBEHHOHAYUYHYIO
HaIpPaBJICHHOCTh, HAmpaBlieHa Ha (POPMHUPOBAHUE HAYYHOTO MHUPOBO33PECHUS,
paclMpsieT Kpyro3op Yy4alluxcsi NOpu JaJIbHEWIIEM UW3YyYCHUM NPEAMETOB
€CTECTBEHHOI' O LIMKJIa

Hean mnporpammbl: o0ydYeHHUE  MOPAKTUYECKOM  XUMHUM, Pa3BUTHE
€CTECTBEHHOHAYYHOTO MHPOBO33PEHUS M JIMYHOCTHOM MOTHBALMK K MO3HAHUIO

qepe3 UCCIICAOBATCIBCKYIO ACATCIIBHOCTD B IMIPOLCCCE N3YUCHNA XMW,



3agaum nporpaMmmabl

- 00y4UTh OCHOBaM MPAKTUYECKOW XUMHUH: aHAIU3Y U CUHTE3Y;

- Hay4YMTh IPUHLUIIAM U METOJIMKE MPOBEACHUS UCCIEN0BATEIBCKON padOTHI;

- 00yuuTh paboTe ¢ XMMUYECKUMHU pEaKTUBaMU U MpUOOpamMu, IPOBEIECHUIO
MPOCTEHIINX  JTaOOpaTOPHBIX  OMNEpaluili: HarpeB, IEPEeroHkKa, JKCTPaKIIus,
¢unbTpOBaHUE, B3BEUIMBAHUE U T.]I.;

- O3HAaKOMUTb C TMPOUCXOXKACHHUEM U pPa3BUTUEM XHMHUH, HCTOpUEH

MPOUCXOKACHUSA XUMNYCCKUX CUMBOJIOB, TCPMHHOB, HOHHTHfI;

- C(I)OpMI/IpOBaTB U PAa3BUTH IMOJIOXKHUTCIBHYIO MOTHBAIIUIO K I[aaneﬁLueMy

N3YUYCHHUIO CCTCCTBCHHBIX HAYK;
- Pa3BUTH IMO3HABATCIBbHYIO 1 TBOPUYCCKYIO aKTUBHOCTD,

2. [InanupyemMbie pe3yJabTaThbl OCBOEHUS MPEAMETHOI0 Kypca

JInuHOCTHBIE yHUBEPcaAJIbHbIE YUeOHbIe 1efiCTBUS:

* MOTPEOHOCTh B CAMOBBIPAXKEHUH U CaMOpeaIU3allii, COLUATLHOM
pU3HAHUY;

* MIO3UTHBHAS MOpPAJIbHAS CAMOOIIEHKA U MOPAJIbHbIE YYBCTBA — YYBCTBO
TOPAOCTH TIPH CIICJOBAHUU MOPAJIBLHBIM HOPMaM, MEPeKUBAHUE CThIJAa U BUHBI IPU
UX HapyIIEeHUU.

* YCTOWYMBBIN NTO3HABATEIILHBI HHTEPEC U CTAHOBJICHUE
CMBICIIOO0pa3yromel (yHKIIMK TO3HABATEIBHOTO MOTHBA;

* TOTOBHOCTH K BBIOOPY PO HIBHOTO 00pa3oBaHMs.

PerynsatvuBHbIC yHHBEpCAIbHBIC yUeOHBIC EHCTBUS

* [IeJIeTIONIaranre, BKIII0Yast MOCTAHOBKY HOBBIX II€JICH, TpeoOpa3oBaHue
MIPAKTUYECKOH 3a71a4Ml B TIO3HABATEIHHYIO;

* INTAHUPOBAHUE ITYTH JTOCTHUKEHUS TIENIEH;

* YMEHHUE CaMOCTOSATEIFHO KOHTPOJIMPOBATH CBOE BPEMSI U YIIPABJISTh UM;

* O3HABaTENIbHAS pe(IIeKCHs B OTHOIIEHUH JACHCTBUH TI0 PEIICHUIO YIeOHBIX
Y TIO3HABATEIbHBIX 33/1a4;

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE TeiiCTBUS

* IPOBOJUTH HAOJIO/ICHUE U SKCIIEPUMEHT IO PYKOBOJICTBOM YUUTEIIS;



* OCYIIECTBIIATH PACHIMPEHHBIA MOUCK UH(DOPMAIINH C UCTIOJIH30BAHUEM
pecypcoB Oubnuotek u MIHTepHeTa;

* co3/1aBaTh U MPE0OPa30BLIBATH MOJICIN U CXEMBI JJIs pEIICHUs 3a]1a4;

* OCYIIECTBIIATH BbIOOP Hanbosee 3 (HEKTUBHBIX CIIOCOOOB PEIICHUS 3a/1a4 B
3aBUCUMOCTU OT KOHKPETHBIX YCIIOBUM;

* 1aBaTh OMPEJICIICHUE TIOHITHUSIM;

* YCTaHABJIMBATh PUYUHHO-CJICACTBEHHbBIC CBSI3H;

* OCYIIECTBIIATH JIOTUYECKYIO ONEPAINI0 YCTAHOBJICHUS POJOBUIOBBIX
OTHOIIICHUH, OTPaHUYEHUE TTOHSITHS;

* 0000111aTh TOHSATUS — OCYIIECTBJISITH JIOTHYECKYIO OMEPAINIO TTepexo/ia OT
BUJIOBBIX TIPU3HAKOB K POJOBOMY TOHSTHIO, OT TIOHATHS C MEHBIIIUM 00BEMOM K
ITOHSITUIO C OOJIBIITUM 00BEMOM;

* OOBSCHSTH SIBJICHUS, TTPOLIECCHI, CBSI3M M OTHOIIIEHUS, BBISBIISIEMBIE B X0JIC
UCCJIC/IOBAHUS,

* BBIJIBUTATh TUIIOTE3HI O CBA3SX M 3aKOHOMEPHOCTSX COOBITHI, TIPOIIECCOB,
00BEKTOB;

* JIeJIaTh YMO3AKITIOUCHHS (MHAYKTHBHOE M 10 aHAJIOTHH) U BBIBOBI HA
OCHOBE apryMEHTAIIUH.

KoMMyHuUKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE J1eiicTBUA

* YYUTHIBATh Pa3HbIC MHCHHS U CTPEMUTHCS K KOOPAMHAIIUN Pa3IMYHBIX
MO3UILINN B COTPYAHUYECTBE;

* hopMyIHPOBATh COOCTBEHHOE MHEHHE M IO3HUIHI0, ApTyMEHTHPOBATH U
KOOPJAMHUPOBATH €€ ¢ MO3HUIUSIMH MAPTHEPOB B COTPYAHUYCCTBE MTPU BEIPAOOTKE
00IIIero pemIeHUs B COBMECTHOM JIESTEILHOCTH;

* AQPryMEHTHPOBATH CBOIO TOYKY 3PEHHUS, CIIOPUTh U OTCTAWBATh CBOIO
TO3UIMIO HE BPaKACOHBIM JIJISI ONIIIOHEHTOB 00pPa3oM;

* 33/1aBaTh BOMIPOCKI, HEOOXOIUMBIC JJIs1 OpTaHU3aIlid COOCTBEHHOM
JESTEIBHOCTH U COTPYIHUYECTBA C TAPTHEPOM;

* OCYIIIECTBIIATH B3aUMHBIN KOHTPOJIb M OKa3bIBaTh B COTPYIHUYCCTBE

HEOOXOMMYIO B3aHMOIIOMOIIIb;



* OPraHU30BBIBATH U MNIAHUPOBATH YU€OHOE COTPYJHUYECTBO C YUUTEIIEM U
CBEPCTHUKAMHU, ONIPENEIATh UENH U (PYHKIIUU YYACTHUKOB, CIIOCOOBI
B3aMMOJIEUCTBHYS; TUIAHUPOBATH OOIIHE CIOCOObI padOTHI;

* OCYILECTBIATH KOHTPOJIb, KOPPEKIIUIO, OLIEHKY NEUCTBUM ITapTHEPA, YMETh
yOex1aTh;

* paboTaTh B IPYIINEe — yCTaHABIUBAThH pabouue oTHOIIECHUS, 3P(HEKTUBHO
COTPYIHHUYATH U CIIOCOOCTBOBATH MPOAYKTUBHOM KOOMEpaluu; HHTETPUPOBATHCS B
IpyNIy CBEpCTHUKOB M CTPOUTH MPOJYKTUBHOE B3aUMOJIEUCTBHE CO CBEPCTHUKAMMU
U B3pPOCJIBIMU;

* OCHOBaM KOMMYHUKAaTUBHOU pedIeKCUu;

IIpenmeTHble pe3yabTaThl

. OINMKCHIBATh CBOWCTBA TBEP/BIX, KUAKUX, ra3000pa3HbIX BEIIECTB,
BBIJIEIISI UX CYIIECTBEHHbIE IPU3HAKH,

. XapaKTepU30BaTh BEIIECTBA 10 COCTaBYy, CTPOCHUIO U CBOMCTBAM,
YCTaHABJIMBATh IPUYNHHO-CIIEICTBEHHBIE CBA3U MEXIY JAHHBIMU
XapaKTEpUCTUKaMU BEIIECTBA;

. PacKphIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX ITOHATUI: aTOM, MOJIEKYJIA,
XUMHYECKUH 3JIEMEHT, ITPOCTOE BEUIECTBO, CJI0KHOE BEUIECTBO, BAJICHTHOCTS,
UCIOJIb3YS 3HAKOBYIO CUCTEMY XHMMH;

. JaBaTh CPABHUTENIBHYIO XapaKTEPUCTUKY XUMHUUECKUX 3JIEMEHTOB U

BOKHEUIINX COEIMHEHUN €CTECTBEHHBIX CEMENCTB IIICIIOYHEBIX METAJIOB U

rajoreHoB;

. I0JI30BaThCS JTAOOPATOPHBIM 000PYI0BAHUEM M XUMHIECCKOM
MOCY/JIOM;

. MPOBOJAUTH HECIOKHBIE XUMUUYECKHE OTBITHI U HAOJIIOJICHUS 3a

M3MEHEHHEM CBOMCTB BEIIECTB B MPOILIECCE UX MPEBPAIEHN; COOM0IaTh MpaBuia
TEXHUKW O€30MaCHOCTH MPH MPOBECHUN HAOIIOACHHI U OTBITOB;

. pa3nyaTh SKCIEPUMEHTAIBHO KUCIOTHI U LIEJI0UH, MOIb3YACh
WHJIMKaTOpaMH; OCO3HATh HEOOXOIUMOCTh COOJIIOICHUSI Mep O€30MacCHOCTU NPHU

O6paIHCHI/II/I C KHUCJIOTaMH U IICJI0OYaMHMH.



. IPaMOTHO OOPAIIATHCS C BEIIECTBAMH B IOBCETHEBHOM KU3HU;

. 0CO3HABaTh HEOOXOAUMOCTh COOJIIOACHUS MPABUIT SKOJIOTUUECKU
0e301acHOro MOBEJICHUS B OKPY>KAIOIIeH MPUPOIHOH cpelie;

. IOHMMATh CMBICT U HEOOXOIUMOCTh COOJIIOICHUS TIPEITUCaHUH,
MpeIIaraéMbIX B MHCTPYKIHMSX 110 UCTIOJIb30BAHUIO JICKAPCTB, CPEJICTB OBITOBOM
XAMWH U JIP.;

. 00BEKTHBHO OIICHUBATHh HH(POPMAITHIO O BEIIECTBAX M XUMHUUYECKHUX
IpoIeccax, KpUTHYECKH OTHOCUTRCS K IICEBIOHAYYHON WH(MOpMAITUH,

H€IIO6pOCOBCCTHOﬁ pPeKiIaMe, Kacarolleucs UCI0JIb30BaAHUS Pa3JIMYHbIX BCIICCTB.

3. Coaep:xxanue yueOHOro nmpeaMera « XuMush»

MHoroo6pa3ue XMMHU4ECKUX peaKui

Knaccudukainys XuMUIeCKUX peakinii: peakiuy COSAUHEHUS, Pa3I0KECHHUS,
3aMmenieHus, ooMeHa. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. OKUCIUTENb,
BOCCTAHOBUTEIIb, IMPOIECCHl OKHUCIEHUS W BoccTaHOBieHUs. (CocraBiieHUE
YPaBHEHUW OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX pEAaKUUi C IOMOLIBIO METO/a
AJICKTPOHHOTO OanaHca.

TermoBbie  3(pGhEeKTs  XUMHUYECKHUX  peakiuil. IK30TepMUYECKUE U
SHAOTEPMHUYECKHUE pEaKUuH. TepMoXMMHYecKHe YypaBHeHus. PacdeTsl 1o
TEPMOXHUMHUYECKUM YPaBHEHUSM.

CkopocTh XUMHYECKHX peakiuil. DakTopbl, BIUSAIONIME HA CKOPOCTH
XUMHYECKUX peakiuid. [lepBoHauanpHOE TpencraBieHue o katanmse. OOpaTUMbIe
peakiuu. [loHsATHE O XMMUYECKOM PaBHOBECHMU. XMUMUYECKHE PEAaKLIUU B BOAHBIX
pacTBopax. OJNEKTPOJHUTbI U HEdNEKTpodauThl. HMoHbl. KaTHOHBI W aHUOHBI.
I'mapatHas Teopusi pacTBOPOB. OIEKTPOJIUTHYECKAS JUCCOLMALIUS  KHUCIOT,
ocHOBaHMN M cojeld. Crnabble U CUIbHBIE IEKTPONUTHL. CTENeHb AUCCOIUAIUY.
Crenenp aucconmanuu. Peakniuy MOHHOTO OOMEHa. YCIOBUS TEUEHHS peaKIuid
MOHHOTO OOMeHa [0 KoHIa. XHMHUYECKHE CBOWCTBA OCHOBHBIX KJIacCOB

HEOPraHUYECKUX COCAMHEHUM B CBETE MPEJICTABICHUIN 00 3JEKTPOIUTUUYECKOM



JUCCOLIMALIMM W  OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil. [loHstHe o0
TUIPOJIN3E COJIEH.

MHoroo0pa3ue BemecTs

Hemerannel. ['anorensl. IlonoxeHne B NEPUOANYECKON CUCTEME XUMUYECKUX
JJIEMEHTOB, CTpPOEHUME HUX aroMoB. Haxoxnenue B npupone. dPusnyeckue u
XUMHUYECKUE CBOMCTBA rajoreHoB. [losyyeHne W NMpUMEHEHUE TrajJoreHoB. XJIOp.
Pu3nyuecKkue U XMMHYECKHE CBOKCTBA XJopa. [Ipumenenne xnopa. Xi10poBOAOPOA.
®usnueckue cpoiicTBa. [lonyuenne. ConsHHas kuciora u €€ conu. KauecTtBeHHas
peakiuus Ha XJIOpUJI-uOHbL. Pacro3HaBanue Xjaopu0B, OpOMHUIOB, HOAHIOB.

Kucnopon u cepa. Ilonoxenune kucinopona u cepol B [ICXD, cTpoeHue ux
atomoB. Cepa. Amnorponus cepbl. @PuU3NUECKHWE W XMMHUYECKHE CBOMCTBA.
Haxoxnenune B npupozae. Ilpumenenue cepol. CepoBomoporn. CepoBoaopoaHas
KuciioTa u ee conu. KauectBeHHast peakius Ha cynbbua-uonsl. Oxcun cepol (IV).
dusnueckue M xumuueckue cpoictBa. [Ipumenenne. CepHuUCTas KUCIOTa U €€
conu. KauectBennas peaknus Ha cyiabdur-onbl. Oxcua cepbl (V). Cepnas
KHUCJIOTa. XWUMHUYECKHE CBOMCTBA pa30aBI€HHONW M KOHIICHTPHPOBAHHOUW CepHOM
kucnotel. KadecTBeHHass peakiusi Ha Cynb(ar-mOHBL. XWUMHUYECKHUE DPEAKIUH,
Jexanme B OCHOBE IIOJYYEHHS CEPHOW KHCIOTHI B  MPOMBIILICHHOCTH.
[IprmeHeHne cepHOM KHUCIIOTHI.

Azor u docdhop. INonmoxenne azora u docdopa B [ICXD, crpoenue ux
aToMOB. A30T, u3WYeCKue U XMMHUYECKHE CBOWCTBA, TOJYYCHHUE W TPUMEHEHHE.
Kpyrosopor azora B mpupome. AMMHaK: (U3HUECKHE W XUMHUYECKHE CBOICTBA,
nonyyeHne W npuMenenue. Conu aMMOHHS. A30THasi KHCJIOTa M €€ CBOMCTBA.
OxkucnutenbHble CBOMCTBA a30THOW KHUCIOTHI. lloilydeHue a30THOW KHUCIOTHI B
naboparopuu. XUMHUECKUE pPEaKIMH, JIeKallie B OCHOBE IOJIYYEHHS a30THOMU
KHUCJIOTBI B MPOMBINIIEHHOCTU. [IpuMeHenue a3zoTHo kucnotel. Coiin a30THOU
KHUCJIOTHI M UX MPUMEHEHUE. A30THBIE yI00pEHUSI.

®dochop. Amnorpornus dochopa. duznueckne M XUMHUUYECKHE CBOMCTBA
dochopa. Oxcun dochopa (V). OprodochopHas kuciora u ee conu. PocopHbie

yaoOpeHus.



Yrnepon u xpemuuil. [lonoxenue yrnepona n kpemuus B [ICX0O, crpoenune
UX aroMoB. Yriepoa. Amorponusi yriaepoaa. DPHU3WUECKHE U XUMHUYECKHUE
CBOiicTBa yriiepoaa. AjcopOuus. YrapHblii ra3, cBOMCTBa U (PU3HOJIOTUYECKOE
JIEUCTBUE HA OpraHu3M. YTIJEKUCIbIM Ta3. YTOJbHasg KHUCIOTa W €€ COJIM.
KauecTBeHHbIe peakiimu Ha KapOoHAT-MOHBI. KpyroBopor yriepoja B MPUPOJE.
OpraHuueckue COeAUHEHUS YTIIepoia.

Kpemunii. Oxcun kpemuus (4). Kpemuuesas kuciora u ee conu. CTekIo.
LlemenT.

Meramnsl. [lonoxenne meramnoB B 1ICXD JI.M.MeHnneneeBa, CTpOEHHE HUX
aToMoB. MeTaindeckasi cBsi3b. @U3UUECKHE CBOMCTBA METAJIOB. Ps/l aKTUBHOCTH
METaJUIOB. XHMHYECKHE CBOMCTBa MeTauioB. OO0mme cnoco0bl TOJy4eHUs
MetaiuioB. CruaBel MetaiioB. Illenounsie Metamibl. [lonokeHHe MIETOYHBIX
METAJUIOB B TIEPUOJUUYECKON CHUCTEME, CTPOCHME HuX aToMoB. HaxoxxaeHue B
npuposie. Maruuii U KaJiblUUi, WX BaXKHEWIIME coeauHeHUsA. JKeCcTKOCTh BOIBI U
CrocoObI €e yCTpaHEHUSI.

Anromunuii. [TonoxxeHue allOMHHUS B MEPUOAUYECKON CUCTEME, CTPOCHUE
ero aroma. Haxoxnenue B mnpupoae. PU3MUECKHME M XUMHUYECKHE CBOMCTBA
amroMUHUSA. AM(POTEPHOCTh OKCHIA U THAPOKCH/IA AITFOMUHHUS.

Kenezo. IlonmoxeHue »xene3a B NMEPUOJAUYECKOM CUCTEME, CTPOCHHUE €Tr0
aroma. Haxoxnenue B mpupojsie. @u3nyueckne M XMMHYECKHUE CBOMCTBA XKeJe3a.
BaxHeimue coenrHeHUs Kele3a: OKCHABI, THApOKcuubl u coym xkenesa (I1) u
xenesa (I11). KauecTBeHHbIEC peakiiuy Ha HOHBI.

Kparkuii 0030p BaKHeHIIUX OPraHMYeCKUX BelecTB

[Ipenmer oprannueckod xumMuM. Heopranuueckne u OpraHuyeckue
COoeIMHEHUsA. YTIepo]l — OCHOBA XU3HHU Ha 3emiie. OCOOEHHOCTH CTPOEHUS aToMa
yIJIEpOJa B OPraHUYECKUX COEIUHEHUSAX.

Yraesogopoasl. IIpenenbHbie yriaeBogopoabl. MeraH, 53TaH, OpomaH —
MPOCTEUIIINE TPEACTABUTENIN NPEACIbHBIX  YIIIEBOAOPOAOB.  CTpyKTypHBIE
dbopmynbl  yraeBogopooB. ['omosoruueckuil ps MNpeaeabHbIX YII€BOJOPOIOB.

['oMosoru. ®u3nyecKkrue 1 XMMUYECKUE CBOMCTBA MPEEIIbHBIX YIIIEBOAOPOI0B.



Peakumum ropenuss u 3amemieHus. HaxoxkaeHue B NpUPOJE MPEIETIbHBIX
yrieBonoponoB. [Ipumenenne metana.

HenpenenbHble  yrieBoaopoabl.  ODTUICHOBBIM  psii  HENMPEAEIbHBIX
YII€BOAOPOA0B. DTHICH. PU3NUECKUE U XUMUYECKUE CBOMCTBA 3THIICHA.

ALETWICHOBBIA PsAJl HENPEAEIbHbIX YIIIEBOAOpOoAOB. AneruneH. CpoiicTBa
aneruneHa. [I[puMeHeHue aneTusieHa.

[IpousBoanbie yrieBonopooB. Kpatkuit 0030p OpraHMuecKuX COeIMHEHUN:
OJIHOATOMHBIE CIIUPTHI, KAPOOHOBBIE KUCJIOTHI, CIIOKHBIE d(DUPHI, )KUPBI, YTIEBO/IHI,
aMUHOKHUCIOTHI, Oenku. Poibs OenKoB B opranusme.

[lonsiTHE O BBICOKOMOJEKYJSAPHBIX BemecTBax. CTpPyKTypa MOJWMEPOB:
MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb NojimMmepuzauuu. llomusTunes,
MOJIMTTPONIUIICH, MOJUBUHUIXIIOPU.

Cpoku 1 MeTOabI Peain3aluy MPoOrpamMmmal

OcBoeHKe MPOrpaMMbl pACCUUTAHO HA OJIUH IO

Bo3spacTt nereit, oOy4qarornuxcs o nporpamme, 14-15 net

B Teuenue oOyueHus yuamiuecs, 3aHMMAascCh OJMH pa3a B HEACNIO MO JBa
yaca, U3y4aroT OPUTHHAIBHYIO POrPAMMY MO XUMHH.

[Ipoucxonut yriyGneHUe MONYYEHHBIX 3HAHUW MO XUMHUM C aKIEHTOM Ha
MOJIYydCHHUE HABBIKOB CaMOCTOSATEIIBHOM HCCIIeIOBAaTeNIbCKOM paboTel. Dopma
3aHATUA TPEAYCMATPUBAET COUYETAHUE TEOPETUYECKOW YaCTH C IIOCIEAYIOIIEH
MPAKTUYECKON TPOBEPKOM M 3aKPEIUIEHHEM IMIOJYYEHHBIX 3HAHUM IYTEM
MIPOBEJICHUS PA3IMYHBIX OMBITOB Ha 0a3e XUMUUYECKOH 1abopaTopuu.

[Iporpamma peanusyercs Ha Oa3e xumudeckoil mabopatopun «Touku pocTay.
@opMBbl 3aHATUN ONPEACISAIOTCA TE€M, YTO MHPOrpaMma UMEET NPEUMYLIECTBEHHO
€CTECTBECHHOHAYYHYI0  HANpPaBICHHOCTh C  JJIEMEHTAMH  XYyJIOKECTBEHHO-
3CTETHYECKOW HAIIPABIEHHOCTH.

3aHATUS MPOXOJAT B BUJE JEKIUH, Oecel], 1abOpaTOPHBIX 3aHITUH, TPAKTUKYMOB,
a Takke B (opMe BUKTOPUH, KOHKYPCOB, Mpa3IHUKOB. Bo BpeMs 3aHsATUN neTH
MOJYyYarOT TEOPETUYECKHE 3HAHMS, KOTOPBIE 3aT€M MNOAKPEIUIAIOT MPAKTUUYECKOU

pabotoii. [legaror ocyiecTBisieT HEOOXOIUMYIO MOAAEPIKKY U KOHTPOJIb BO BPEMsI



BCEro 3aHATHs. 3aBepIICHUE KaXI0H TEMBI COITPOBOXKIAETCS YTCHHEM COOOIIECHUA,
MOTOTOBJICHHBIX 00YYaIONUMHUCS, TEMOHCTPAIIMEH OIBITOB.

Oco0oe BHUMaHHE BO BpeMs MPOBEACHUS 3aHATHHA yIEISIETCI CTPOrOMY
COOJIIOICHUIO TIpaBUJl pabOThl W TEXHUKH O€30MacHOCTH B XUMUUYECKOU
naboparopuu.

[Ipu peanuzanuu MporpaMMBbl UCTIONB3YIOTCS CIEIYIOIINE METOIBI:

- NmpoOJIEeMHBIN (MPOOJEMHOE U3JIOKEHHUE MaTepuaia MpU HU3YYCHUU BOIPOCOB
DKOJIOTUH, HAYYHOW 3THUKH, NPU aHAJIU3€ NEPCIICKTUBHBIX HANPABJICHUN Pa3BUTHS
HaYyKH);

- MPAKTUYECKUH (TPAKTUICCKHUE PaOOTHI Ha KaXKJIOM 3aHSTHH);

- JICSITCIIbHOCTHBIM (BBEJCHUE WHIMBHIYAIbHBIX 3aJaHUH W CaMOCTOSTCIBHOU

paboTHI ¢ TUTEPATypPO).

4. KajieHZapHO-TeMAaTHYeCKUil IJIAH 3aHATHIA JOMOJTHUTEIHLHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl «XHMHS B PUPOIE» € YKAZaHHEM
HCI0JIb30BaHMs HU(POBO TadopaTopun

«Touka pocra»

Ne Ha3zBanmue OOGmiee Hazpanwme onbita | I{eneBas Oo6opynoBan
3aHSATH | Pa3fAesoB H TeM | KOJHUYEeCT YCTaHOBKa ue
k| BO 4acCOB
1 BBenenne B nmporpammy
2 yaca
11 BBognoe 3ansaTHE | 4 |
2 IpenmeT xXumMuu
8 yacos
2.1 IlousTHS: aTOM, 2
MOJIEKYJIa,
JJIEMEHT
2.2 dusndeckne U 4 «TemnoBoii a3 dext | [Tokaszats, 4ro Hatauk
XUMHYECKHE pacTBOpEHUs pacTBOpeHune TEeMITePaTyphl
SBJICHUS BEIIIECTB B BOJIE» BEIIIECTB UMEET PSIl | TUIATHHOBBIH
HPU3HAKOB
XUMUYECKOU
peaKImu
2.3 duznyeckue 2 «Temneparypa [Toka3atb JNatauk
CBOMCTBa TUTABJICHUS 3aBUCHMOCTb TeMIIepaTypbl
BEIIECTB C bu3myecKrx TUIATHHOBBIH,
pasHbBIMH THIIAMH | CBOWCTB BELIECTB | JaTYHK TEM-
KPUCTAJUTMYECKUX | OT THUIA neparypbl
pemeéToK» XUMHYECKON CBSI3H | TepMOIIapHBIN




24 Yucteie 2
BEIIECTBA U
cMmecH
25 Paznenenue 4
cMmeceit
2.6 3aKkoH 2 «3aKo0H co- DKCIepUMEHTaIbHO | Beckhl
COXpaHEHHs XpaHeHHs € JI0Ka3aTelbCTBO AIIEKTPOHHBIC
MacChI Macchl Be- JEUCTBHS 3aKOHA
IIECTBY
3 XHUMHYEeCKHE peakuun
3 yaca
3.1 [TonsTuE 0 4 «[Tonyuenue CuHTe3 COM U3 Hudposoii
XUMHYECKOM MEJIHOTO KY- KUCJIOTBI U OKCHJIA | MHKPOCKOII
B3aUMOJCHCTBUH Topoca» MeTrajia
BEIIECTB
3.2 [TpuHIUTIBL 2
rpaduuecKoro
0TOOpakeHUS
peakuuin
4 CoBpemMeHnHoe J1a0opaTopHOe 000py10BaHHue
2 yaca
5 Pabora ¢ razamn
3 yaca
5.1 Pasputue xumuu. | 4 «Omnpenenenune DkcnepumenTanbio | [Tpubop mis
OmnprTe k. cocraBa OTIpeNeNnnuTh OTIpeNIeNeHNs
[Tpuctimy, BO3/IyXa» COZIep)KaHUE KUC- cocraBa
K.-B. Illeene JIOpOoJia B BO3AyXeE BO3IyXa
5.2 Bonopon, 6
KHCIIOPOJ] 1
aMMHaK
6 N3yyenue razos | 4
U PacTBOpPOB
7 Pa6ora ¢ pacrBopamu. Bona
8 yacos
7.1 [onsrtus: 4 «Bnustane CdopmupoBatb Jatunk
pacTBop u pacTBOpPHUTEIS IpecTaBICHHE O AIIEKTPO-
pacTBOpeHHE Ha BIIASTHAN MPOBOTHOCTH
JIMCCOIUAITHIO» PacTBOPHUTEIS HA
JIMCCOIHAITHIO
HIICKTPOIIUTA
7.2 Kpucranmist 4 HabGmronenue 3a IToka3ath [udposoit
pocTomM 3aBUCUMOCTbH MHKPOCKOII
KPUCTAJIOB PacTBOPUMOCTH OT
TEMIIEPATYPBbI
7.3 [énouu u 4 «Ormpenenenne Cdopmupoatb Hatauk pH
KHCJIOTBI pH pasnnunbix npecTaBIeHHe O
cpen» mikane pH
7.4 Comu 4 «Onpeznenenue 3aKkpenuThb Jatunk
KOHIICHTpAIIUH npecTaBIeHHe O AIIEKTPO-
COJIH TIO DJICKTPO- 3aBUCHMOCTH MPOBOTHOCTH
HPOBOJHOCTH IIEKTPO-
pacTBopa» HPOBOTHOCTH
PacTBOpPOB OT
KOHIICHTPAIU

HOHOB




XuMusi BOKpPYr
Hac.

IMpazagununas
XUMHUSA
9 MeTtaJIbI M X cOeTUHEHHs 5 yacoB
9.1 MeTajuibsl 1 UX 2
COEIMHEHHUS —
CTOMKME U
aKTHUBHBIE,
TBEpPIBIC U
MSITKHE,
JIparoleHHbIe
9.2 Merasibl 4 «CpaBHHTEIEH KonmuvecTBeHHO Jatunx
OCHOBHBIX TPYIIT as xapakre- 0XapakTepU30BaTh | HANPSHKEHUS
pHUCTHKa BOCCTAHOBMTEIb-
BOCCTaHOBMTEI HYIO CIIOCOOHOCTH
bHOU METAJI0B
CIIOCOOHOCTH
METAJIOB»
9.3 MerTasasl 4
MOOOYHBIX TPYIII
10 DJIEKTPOXUMHUS
4 gyaca
10.1 lanpBanmueckue | 2 «3aBUCUMOCTD Cdopmupoats JaTtunk
3JIEMEHTHI DIIEKTPO- MPENICTaBIICHUE O 3IEKTPO-
ITPOBOOHOCTH 3aBUCUMOCTHU IIPOBOAHOCTH
pacTBOpoOB 3JIEKTPOIIPOBOIHOC
CHIIBHBIX TH PACTBOPOB OT
SJIEKTPOJIUTOB KOHLICHTPALN
ol HOHOB
KOHIIEHTpAINN
HMOHOB»
10.2 YcTpoicTBO 2 «Omnpenernenue 3akpenuTh Jatuuk
Oarapeiku KOHIIEHTpAINN IIPEICTABIIEHHE O DIIEKTPO-
COJIF TIO DIIEKTPO- 3aBUCUMOCTH MIPOBOIHOCTH
IIPOBOIHOCTH DIIEKTPO-
pacTBopa» TIPOBOIAHOCTH
PacTBOPOB OT
KOHIICHTpAIUH
HMOHOB
10.3 Koppo3us 4
METAJIOB.
3ammra ot
KOppO3UH
11 Keneszo. CBoicTBA Kejie3a
4 gaca
11.1 OcobeHnoctu 2
Keliesa u
COETMHEHUN
)Kelesa.
MarueTusm
11.2 Peakuun 6
COeIMHCHHU
Kelesa.
XuMudeckas

pamyra




12 Hemetansbl
6 yacoB
121 Cepa u pocop— | 6 «Cunre3 N3y4uTh
TUTTUYHbBIE CEepOBOAOPO/A. 71ab0paTOpHbBIC
MpeICTaBUTENN KauecTBenHble CII0COOBI
HEMETaIJIOB pcakuuu Ha MOJIy4€HHUS CEPO-
CEpPOBOAOPOI U BOJIOPO/IA, €ro
CYIbGUIB CBOICTBA U
CBOICTBA
cynbhua0B
12.2 l"amorensr. 6
CxonctBo
pa3Inaus
13 AHaJM3 ¥ 0YUCTKA BellecTB 8 4acoB
13.1 WNuaukaTopsl. 6
[Tonyyenue u
M3ydeHue
CBOWCTB
13.2 Crioco6b1 4
O0HapyKeHUs
KaTHOHOB U
AQHWOHOB.
IIBeTHBIE
peakuuu. AHanu3
CMECH COJIEH
13.3 OKUCIUTEIBHO- 6 «3menenune pH JlokasaTs, 4TO B Hatuuk pH
BOCCTaHOBUTEJIbH B X0J€ npoiecce
bI€ PEAKIINH B OKHUCIIHUTEIBHO- nporekanuss OBP
6I>ITy U B BOCCTaHO- BO3MOXHO
naGopaTopuu BUTENLHBIX o0Opa3oBaHue
peaKIHid» KHCIIOTBI WIN
IIEJIOYH
14 I'eneTnyeckasi CBSI3b HEOPraHMYECKHUX COeMHEHNH 8 YacoB
14.1 MHuoroo6paszue 8 «Ornpenenenue DKkcnepuMeHTansHo | JlaTumk
HEOPraHUYECKUX aMMHUavHOH pa3nMyaTh AIIEKTPO-
XUMHYECKHAX CEJIUTPHI U MOYEBHHY U MHUHE- | IPOBOAHOCTH
BEILECTB U MOYEBHHBD» pabHbIE
peakuuin yZn00peHust
14.2 Oxcupl 8
METAJIJIOB U
HEMETAJUIOB
15 MHuoroo0pa3ue opranudeckux coequnenuii 10 yacon
15.1 MHuoroo6paszue 6
COETMHEHUN
yriepona
15.2 Moromue 6 «Ompenenenue CctopmupoBats Hartank pH
BELIECTBA pH paznmuunbIx NpeCTaBICHHE O
cpen» mikane pH
15.3 Kpaxman u 2
[JII0OKO3a
15.4 Opranunveckue 6
BEIECTBA B
pUpoJIe

HUTOI'O: 148 yaca ¢ y4eTOM KaHMKYJIAPHOI0 BpeMEHH OCEHHUX U BECEHHUX KAHUKY.JI




®opMbI NPOBEPKHU Pe3yabTATOB 00y4eHHs 110 J0NOJTHUTEIbHOM
nporpamme «Xumus

HayvanbHast nuarHocTuka - TECTUPOBaHUE

[IpoMesxyTOouHas TUarHoCTUKa — pelieHue 3a1au

WroroBas 1uarHocTrka - TECTUPOBaHUE

CobecenoBanue ¢ 00y4JaroMMHUCs

BrinosiHeHne HEOOIBIINX MPAKTUYECKUX CAMOCTOSITENbHBIX pad0T

JleMOHCTpalus paHee MIpOAEIaHHOTO dKCIIEPUMEHTA

B teuenue yue6HOro roga o0yuaromyecs y4acTBYIOT B XUMUYECKUX
OJIUMITHAJIAX U KOHPEPEHIIUX

Oobecnevyenne NporpaMMsbl MeTOAMYECKOH NMPOAYKIIHe

B kauecTBe NMIAKTHUYECKMX MATEPHAIOB HCIOJB3YIOTCS HAIJISIAHBIE TMOCOOMS:
TabouIa pacTBOPUMOCTH U mepuoanyeckas Ttadbmuna J[. WM. Menneneesa;

KOJUICKOUH ITOJIC3HBIX UCKOIIACMBIX, ITOYB, HC(bTI/I, IKajia TBépI[OCTI/I u T.II.

5. CHUCOK JIMTEPATYPbI
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u3n. — M.:

4. Tlpocsemenue, 1984. — 301 c.
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—Ne 10. — C. 152-158.
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