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1. IlosicHUTE/ILHAS 3aMIUCKA

PabGouass mporpamma Kypca JOMOJIHUTENBHOTO 00pa3oBaHus «XHUMHS B
MPUPOJIC» COCTABIIEHA HA OCHOBE HOPMATUBHBIX JTOKYMEHTOB:

1. ®enepanphbiii 3ak0H OT 29.12.2012 roga Ne 273-d3 «O6 oOpa3zoBaHuu B

Poccuiickon denepanum.

2. Konuenius pa3BUTUs JOMOJHUTEIHLHOTO 00pa30oBaHus I€Teil. Y TBEepxkKAcHA
pacniopsbkenuem IlpaButennsctBa Poccutickoit denepanuu ot 4 centsaops 2014 r. N
1726-p;

3. Ilopsiaok opraHu3aluy U OCYIIECTBICHHS 00pa30BaTEIbHON 1EATEIbHOCTH
0 JIOMOJIHUTENBLHBIM 00111e00pa30BaTeIbHBIM porpaMmam. Y TBepkaEH [Ipukazom
MunucrepctBa obpazoBanusi W Hayku Poccuiickoit ®enepauun (MunHoOpHayKku
Poccun) ot 29 aBrycra 2013 r. Ne 1008 r.;

4. IlpumepHble TpeOOBaHUS K MpOrpaMMaM JIOMOJHUTEILHOTO 00pa3oBaHUs
JETe: TPUIIOKEHHE K MNUCbMY JlemapraMeHTa MOJOACKHOW TMOJUTHKH,
BOCIIMTAaHUS H COIMAJIBLHOM momiepkku jaeTeit MwumHoOpHaykum Poccum ot
11.12.2006 Ne 06-1844,

5. Meroauyeckue peKOMEHIAIMUA IO MPOCKTUPOBAHUIO JIOMOJTHUTEIBHBIX
oOIepa3BUBaIONIMX  MporpaMM  (BKItOYas  Pa3HOYPOBHEBBIE  IPOTPAMMBI):
NpuwIOKEHHe K mucbMy MuHucrtepcTtBa oOpa3oBaHuss M Hayku Poccuiickoit
deneparun ot 18.11.15 Ne 09-3242;

6. ABTopckas pazpadborka yuutens xumud ['BOYNel1566 r.MockBbl, SIckeBuy
O.A.

Jlannass oOpa3oBarenbHas TporpaMma HMEET eCTECTBEHHOHAYUYHYIO
HaIpaBJICHHOCTh, HallpaBlicHa Ha (QOPMHUPOBAHUE HAYYHOTO MHUPOBO33PECHMUS,
pacmupsieT Kpyro3op ydJauuxcsi MNOpH JajbHEHIIEM W3YyYEHUU MPEeIMETOB
€CTECTBEHHOTO LIUKJIa

Hean nporpammepl: o0ydeHHE  MPAKTUYECKOM  XMMHHM, pPa3BUTHE
€CTECTBEHHOHAYYHOTO MHPOBO33PEHUSI U JIMYHOCTHOW MOTHBALMM K IMO3HAHUIO
4Yepe3 UCCIIE0BATENbCKYIO JEATEIIBHOCTh B IPOLIECCE U3YUEHUS] XUMUHU.

3agaum nporpamMmabl



- O6y‘-II/ITB OCHOBaM HpaKTquCKOﬁ XUMUU: aHAJIN3Y U CUHTC3Y,
- HAYUUTb IIpUHOUIIAM U MCTOJHUKC IIPOBCACHUA I/ICCHG,Z[OBaTeJIBCKOﬁ pa6OTI>I;

- 00yuuTh paboTe ¢ XUMUYECKUMU PEaKTHUBAMU U MPUOOpamMu, MPOBEICHUIO
OpPOCTEUIIUX  JTAOOPATOPHBIX  OMEpalldii: HarpeB, MEpPEeroHka, SKCTPaKIMS,
buILTpOBaHKE, B3BEIINBAHKUE U T.1.;

- O3HAKOMHUTb C TMPOUCXOXKJICHUEM U Pa3BUTHEM XUMHUHU, HUCTOPHUEH

IMPOUCXOKIACHUA XUMUUYCCKUX CUMBOJIOB, TCPMHWHOB, HOHﬁTHﬁ;

- C(bOpMI/IpOBaTB N PAa3BUTH IIOJOXHUTCIbHYIO MOTHBALIMIO K IIEUII)HGﬁHIGMY

HN3YUCHUIO CCTCCTBCHHLIX HAYK]
- Pa3BUTH IIO3HABATCIIbHYIO U TBOPYCCKYIO dKTHBHOCTD,

2. Ilnanupyemble pe3y/abTAThl 0CBOCHHS MPEIMETHOI0 Kypca

JInyHOCTHBIE YHHBepCcaJbHbIe Y4eOHbIe 1eliCTBHA:

* MOTPEOHOCTh B CAMOBBIPAXKEHUH U CaMOpeaIU3al[ii, COLUATEHOM
IIPU3HAHNH;

* IO3UTUBHAS MOPAJIbHAS CAMOOLIEHKA U MOPAJIbHBIE UYBCTBA — YYBCTBO
TOpPAOCTH IIPH CJIIEAOBAHUN MOPAJIIBHBIM HOPMaM, IEPEKMUBAHUE CThIIA U BUHBI IIPH
VX HAPYIIECHHH.

* YCTOMYMBBIN IO3HABATENIBHBIM HHTEPEC U CTAHOBJIEHUE
CMBICIIOO0pa3ytomie (yHKIIMH MO3HABATEIIbBHOTO MOTHBA;

* TOTOBHOCTb K BBIOOPY PO(PHIBHOTO 00pa30BaHMs.

PerynsTuBHbIe yHUBEpCaIbHbIC yUEOHbBIE N1EUCTBUS

* LIeJIeTIoJIaraiue, BKIIKYas IOCTAaHOBKY HOBBIX IIeJieH, mpeoOpa3oBaHue
MIPAKTUYECKOM 3a/1a4X B IO3HABATEIBHYIO;

* [UIAHWPOBAHUE MyTH JTOCTHXKECHMUS LIEJIEH;

* YMEHHUE CaMOCTOSITEIbHO KOHTPOJUPOBATh CBOE BPEMSI M YIIPABJISThH UM;

* [I03HaBaTesbHas pe(IeKCUsl B OTHOIIECHUH AEUCTBUN MO PEIICHUIO Y4eOHBIX
Y TIO3HABATEJIbHBIX 33/1a4;

Ilo3HaBaTeJbHBbIC YHUBEPCATbHBIC Y4eOHbIE 1eiiCTBUSA

* IPOBOJUTH HAOIIOACHNUE U SKCIIEPUMEHT MO PyKOBOJICTBOM YUHTEJIS;



* OCYIIECTBJIATHh PACITUPEHHBIN MTOUCK WH(OPMAITUHU C UCTIOIB30BAHIEM
pecypcoB 6ubmotek u HTepHera,

* CO371aBaTh U MPEoOPa30BBIBATh MOJIETU M CXEMBI [T PEIICHUS 3a/1a4;

* OCYIIECTBIIATH BEIOOP Hanbosee 3PPEeKTUBHBIX CIOCOOOB pelIeHus 3a7a4 B
3aBUCUMOCTH OT KOHKPETHBIX YCJIOBHIA;

* 1aBaTh OIPEACIICHNE TTOHATHUSIM;

* YCTAHABIIMBATh MPUYNHHO-CIICJICTBEHHBIE CBSI3H;

* OCYIIECTBIIATH JJOTHYECKYIO OTIEPALIMIO0 YCTAHOBICHUS POTOBUIOBBIX
OTHOIIICHUH, OTPAHNYCHUE TTOHSATHS;

* 000011aTh TOHATHUS — OCYIIECTBIISATH JIOTHYECKYIO OMEPaIlUIo Mepexoia OT
BUJIOBBIX ITPU3HAKOB K POJIOBOMY TMTOHSATHIO, OT MIOHATHS ¢ MEHBIIUM 00BEMOM K
ITOHSITHIO C OOJIBIITUM 00BEMOM;

* OOBSICHSTD SIBJICHUS, TIPOIIECCHI, CBSA3U M OTHOIICHMUS, BBISIBIISIEMBIC B XOJ1€
UCCIICIOBAHMS,

* BBIJIBUTATh TUTOTE3bI O CBA3SIX U 3aKOHOMEPHOCTSIX COOBITHIA, TTPOIIECCOB,
00BEKTOB;

* IeJIaTh YMO3aKII0ueHUs (MHAYKTUBHOE M TI0 aHAJIOTHH) M BBIBOJIBI HA
OCHOBE apryMEHTAIIHH.

KoMMyHuKaTHBHBIC YHHMBeEpPCaAIbHbIE y4eOHbIC JeHCTBUSA

* YYUTHIBATh Pa3HbIC MHCHUSI U CTPEMUTHCS K KOOPAMHAITUHU Pa3IMYHbIX
MO3UIIUN B COTPYIHUYCCTRBE;

* hopMyIHpPOBaTH COOCTBEHHOE MHEHUE U MO3UIIHIO0, ApTYMEHTUPOBATH U
KOOPJIMHUPOBATH €€ C MO3UIUSIMU MAPTHEPOB B COTPYAHUYECTBE MPU BHIPAOOTKE
OOIIIEeTO PEeNIeHNs B COBMECTHOMN JACSITEILHOCTH;

* APTYMEHTHPOBATH CBOIO TOUYKY 3PEHUSI, CIOPUThH U OTCTAUBATh CBOIO
MO3UIIMIO HE BPAKICOHBIM JIJIs1 OTIMIOHEHTOB 00pa3oM;

* 3371aBaTh BOIIPOCHI, HEOOXOUMBIE JIJIsi OpraHU3alul COOCTBEHHOM
JEATETLHOCTH U COTPYAHUYECTBA C MTAPTHEPOM;

* OCYILECTBJIATh B3aUMHBIA KOHTPOJIb U OKa3bIBaTh B COTPYIHUYECTBE

HCO6XO,III/IMYIO B3aNMOIIOMOIIIb,



* OPraHU30BBIBATh U IUIAHUPOBATH YU€OHOE COTPYIHUYECTBO C YUUTEIIEM U
CBEPCTHUKAMH, OTIPEACIIATH e U QYHKIIUN YIaCTHUKOB, CIIOCOOBI
B3aMMOJICUCTBUS; IUTAHUPOBATH 00IIKE CITOCOOBI padOTHI;

* OCYIIECTBIISITh KOHTPOJIb, KOPPEKIIUIO, OLIEHKY JIeUCTBUN MapTHEPA, YMETh
yOeX/1aTh;

* paboTaTh B IPYIIEe — YCTAaHABINBATH paboure OTHOMIEHUS, 3P (HEKTUBHO
COTPYIHHUYATH U CTIOCOOCTBOBATH MPOAYKTUBHOHN KOOIIEPAINN; HHTETPUPOBATHCS B
TPYMIy CBEPCTHUKOB U CTPOUTH MPOJAYKTUBHOE B3aUMOJICHCTBUE CO CBEPCTHUKAMHU
Y B3POCITBIMU;

* OCHOBaM KOMMYHHUKaTUBHOU pediekcuu;

IIpenmeTHbie pe3yIbTaThI

. OIKCHIBAaTh CBOWCTBA TBEPBIX, )KUJKHUX, Fa3000pa3HbIX BEIIECTB,
BBIJIEJISISL UX CYILIECTBEHHBIE TPU3HAKY;

. XapaKTepu30BaTh BEIIECTBA MO0 COCTaBY, CTPOCHHUIO M CBOMCTBAM,
yCTaHaBJIMBATh IPUUUHHO-CJIEICTBEHHBIE CBSI3U MEXy JTaHHBIMU
XapaKTePUCTHUKAMH BEIIECTBA;

. PacKpbIBaTh CMBICIT OCHOBHBIX XUMUYECKUX MOHATHI: aTOM, MOJIEKYJIa,
XUMHUYECKHUN 3JIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJIECHTHOCTD,
UCTIOJNB3YS 3HAKOBYIO CHCTEMY XMMUMU;

. JTaBaTh CPAaBHUTEIBHYIO XapaKTEPUCTUKY XUMUUYECKHX JIEMEHTOB U

Ba)KHEHIIINX COCTMHEHUN €CTECTBCHHBIX CEMENCTB IIEJI0OYHBIX METAJIOB U

raJlOTeHOB,
. M0JI30BAThCS JJA0OPATOPHBIM 000PYAOBAaHUEM M XUMHUUYECKON
MOCY/I0M;
. MIPOBOJIUTH HECIOKHBIE XUMUYECKHE OTBITHI U HAOIIOJCHUS 32

W3MEHEHHEM CBOMCTB BEIIECTB B MPOIIECCE UX MPEBPAIICHUI; COOIOAATh MPaBHIIa
TEXHUKU 0€30MaCHOCTH MPHY MPOBEICHUH HAOIIOJJEHUHN U OTBITOB;

. pa3iinyaTh SKCIEPUMEHTAIBHO KUCIOTHI U IIEIOYH, MOJIB3YICh
WHUKATOpaMH; OCO3HATh HEOOXOUMOCTh COOIIOAEHUSI Mep O€30MacHOCTH MPU

O6paHlCHI/II/I C KHMCJIOTaMH H IICJI0YaMU.



. TPaMOTHO 0OpamIaThCs C BEMIECTBAMU B TTOBCEIHEBHOM KU3HU;

. 0CO3HaBaTh HEOOXOAMMOCTb COOJIIO/IEHUS MPABUIT IKOJIOTHUYECKU
0€30MacHOro MOBEACHUS B OKPYXKAIOIIEH TPUPOTHOM CpeIe;

. MOHUMATh CMBIC U HEOOXOAMMOCTh COOJIIOJICHUS MPEIMUCAHUH,
MpeajiaraéMbIX B MHCTPYKIIUSAX 110 UCIIOJIb30BAHUIO JIEKAPCTB, CPENICTB OBITOBOM
XUMUH U JIP.;

. OOBEKTHUBHO OLIEHUBATh MHPOPMALIHUIO O BEIIECTBAX U XUMHYECKUX
MpoIieccax, KpUTUYECKH OTHOCUTHCS K MICEBOHAYYHOU HHpOpMAIUH,

HEJI0OPOCOBECTHOM peKiiame, Kacarouencsi HICII0JIb30BaHUS Pa3IUYHBIX BEIIECTB.

3. ConeprkaHue y4eOHOTo npeamMera « XuMHs

MHorooopa3ne XuMHYE€CKHX pPeaKkiuii

Knaccudukanus XuMUUECKUX pEakiMil: peakiuu COSAUHEHUS, Pa3I0KEHUs,
3aMeleHus, oomeHa. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuu. OKUCIUTEND,
BOCCTAHOBUTENb, IMPOLECCHl OKHUCIEHUSI M BoccTaHoBieHUs. (CocTaBlieHHE
YpPaBHEHUIN OKHUCJIUTEIHbHO-BOCCTAHOBUTEIIBHBIX PEAKIUA C TMOMOIIBI METoj1a
AIIEKTPOHHOTO OajaHca.

TeroBble  3¢hGdeKT  XUMUYECKUX  peakiuil. DK30TepMUYECKHE U
SHIOTEPMHUYECKHE pEaKIUh. TepMOXUMHUUECKHME ypaBHEHHs. Pacuersl 110
TEPMOXUMUYECKUM YPaBHEHUSM.

CkopocTh XUMHYECKMX peakiui. @DakTopbl, BIUSIOINIME HA CKOPOCTh
XUMHUUYECKUX peakiui. [lepBoHavyanpHOE TMpeacTaBiieHre o katanuse. OOpaTuMblie
peakiuu. [loHSITHE 0 XMMHUYECKOM PaBHOBECHUU. XUMUYECKUE PEAKIIUU B BOIHBIX
pacTBopax. OJEKTPOJIUTBI U HEIIEKTpoiauThl. HMoubl. KaTHOHBI W aHHOHBL.
['unpatHass Teopuss pPACTBOPOB. OJNEKTPOIUTHYECKAs JAUCCOLMANMS  KHUCIOT,
ocHOBaHMi M coiyiei. Ciiabble U CUJIBHBIC DJEKTPONUTHl. CTENEeHb JAUCCOIUAIINH.
Crenenp aucconuanuu. Peakuuy HOHHOTO OOMEHa. YCJOBHSI TEUEHHUs peaKlui
MOHHOTO OOMEHa 10 KOHIA. XHWMHYECKHE CBONCTBA OCHOBHBIX KJIACCOB

HCOPraHU4YCCKUX COCIMHEHUN B CBETE HpCI[CTaBJICHI/Iﬁ 00 BHCKTPOHHTHHGCKOﬁ



JUCCOLMAIMM M  OKHUCJIHMTEIbHO-BOCCTAHOBUTENIbHBIX peakiuil. Ilonsatne o
TUAPOJIU3E COJIEN.

MHoroo0pa3ue BelecTs

Hewmeramnsl. ["anorensl. [Tonoxenue B nepuoiMuecKord CUCTEME XUMHYECKHX
AJIEMEHTOB, CTpoeHHE uX aToMoB. Haxoxnenue B mnpupoxpe. dDusznueckue Hu
XMMHYECKHE CBOWCTBA TaJIOreHOB. llonmyyeHne n nmpuMeHeHue rajoreHoB. XJop.
Pu3nuecKue U XUMUYECKHUE CBOKCTBA XJopa. [IpuMenenune xnopa. XnopoBogopo.
Pusnueckue cBoicTBa. [lomyuenne. ConsgHHas kuciora u €€ conu. KauecTBeHHas
peakiuus Ha XJIOpUA-HUOHbI. Pacnio3HaBaHue XJIOPUAOB, OPOMHUIOB, MOIUIOB.

Kucnopon u cepa. Ilonoxenue kucnopona u cepel B [ICXD, crpoenue ux
atoMoB. Cepa. Amiotrporusi cepbl. PU3NYECKME MW XHMHUYECKHE CBOMCTBA.
Haxoxnenue B mpupozne. IIpumenenme cepel. CepoBogopoa. CepoBoaoponHas
Kucaora u ee conu. KauectBenHas peakuus Ha cynbdua-uonsl. Oxcup cepsl (IV).
®usnueckne U xumudeckue cporcTBa. lIpumenenne. CepHucras KuCIOTa U €€
comu. KauectBennasi peakuusi Ha cynbpuT-uonsl. Oxcupg cepsl (VI). CepHas
KUCJIoTa. XUMHUYECKHUE CBOMCTBAa pa30aBICHHOW M KOHLEHTPUPOBAHHOM CEPHOM
kucioThl. KadecTBeHHass peakiusi Ha Cyiab(aT-nOHbl. XUMHUYECKUE PpEaKInH,
JeXallue B OCHOBE IIOJIYYEHUS CEPHOM KHCIOTBI B  IPOMBIIIEHHOCTH.
[IpuMeHeHnE CEpHOM KUCIIOTHI.

Azotr u dochop. Ilomoxenne azora u ¢ocdopa B [ICXD, crpoenne ux
aTOMOB. A3OT, U3UYECKHE U XUMHYECKHE CBOWCTBA, MOJyYEHHE W MPUMEHEHHE.
Kpyrosopot a3zora B npupoje. AMMuUak: (pu3nyeckue M XUMHUYECKHE CBOWCTBA,
nosyueHue u npumeHeHue. Conu aMMOHMS. A30THas KHUCJIOTa U €€ CBOWCTBA.
OKHUCHIUTENBHBIE CBOMCTBA a30THOW KHUCIOTHI. [loilydeHme a30THOW KHCIIOTHI B
naboparopur. XHUMHUYECKUE PEaKIUH, JEeKaIlhe B OCHOBE MOJYyYEHHUS a30THOM
KHUCJIOTBI B MPOMBIIUICEHHOCTU. [IpuMeHenne a3oTHOW KuciaoThl. Conu a30THOMN
KHUCJIOTBI U UX MIPUMEHEHUE. A30THBIE YI0OpEHUSI.

®ochop. Ammorporus dochopa. Duzmveckne W XUMUUYECKHE CBOMCTBA
dbocdopa. Oxcua pocdopa (V). OprodocdopHas kuciora u ee conu. PochopHbie

ynoOpeHus.



VYrnepon u kpemuuil. [lonoxenue yraepona u kpemuus B [ICXD, ctpoenue
UX aTroMOB. Yriepoa. Asorponus yriaepona. Duznueckue W XUMUYECKHUE
CBOMCTBa yriepona. AjcopOums. YrapHblii ra3, CBONCTBA U (PU3UOIOTHYECKOE
JICCTBHE HA OpraHrW3M. YTJEKHCIbIA Tra3. YTroJibHas KHCJIOTa W €€ COJIH.
KauectBenHnble peakiuu Ha kapOoHAT-MOHBI. KpyroBopoT yriepoaa B MPHUPOJE.
OpraHnyeckre COeqUHEHUS YIiaepoa.

Kpemunii. Oxcun kpemuus (4). KpemnueBas kuciora u ee conu. CTekIo.
IlemeHT.

Meramnel. [lonoxenne meraimoB B [ICXD J[.M.Menneneesa, cTpoeHue nUx
aToMoB. Mertamnuueckas cBa3b. PU3nYecKre CBOKMCTBA METAIJIOB. Psii akTHBHOCTH
METaUIOB. XHMHUYECKHE CBoOWcTBAa MeTaimioB. OOmue crnocoObl MNOJyYEHHUS
MetaiioB. CrmaBsl MetaiuioB.  Illenouynbie metambl. [losioxkeHne MEIOUYHBIX
METAJJIOB B TNEPUOJMYECKON CHCTEME, CTpPOCHHE HX aToMoB. HaxoxleHue B
npupone. Marouii ¥ KaJiblUid, X BaXKHEWIINE coequHEHUs. JKeCTKOCTh BOIBI U
CIIOCOOBI €€ YCTPAaHECHHUS.

Amomunuid. [TomoxeHne arOMUHUS B MEPUOAUYECKON CUCTEME, CTPOCHUE
ero aromMa. Haxoxaenue B mnpupoae. PU3MUECKHE M XUMHUYECKHE CBOMCTBA
amoMuHuA. AMPOTEpHOCTh OKCHJIA U THIPOKCUIA AITFOMUHUSL.

Keneszo. IlomoxxeHue xeneza B INMEPUOAUYECKONM CUCTEME, CTPOEHUE €ro
atroma. Haxoxnenue B npupone. Ouzndeckue ' XMMHYECKHE CBOWCTBA JKEJIE3a.
Baxnelme coequHeHHs Keje3a: OKCHIbI, TUIpOKcUibl U conu sxene3a (II) wu
xenesa (I1I). KauecTBeHHBIE peakiiuu Ha MOHBI.

Kparkuii 0030p BaxkHelIIMX OPraHuYeCKUX BellecTB

IIpenmer opranuueckor xuMuu. Heopramudeckue © OpraHudyeckue
COCIMHEHUS. YTJIEepoa — OCHOBA W3HH Ha 3emiie. OCOOCHHOCTH CTPOCHHS aToMa
yriiepoa B OpraHM4eCKUX COCAMHEHUSX.

Yrnesogoponsl. IlpenenbHble yriieBomopoabl. MeraH, 3TaH, NpoONaH —
NpPOCTEHIINE TPENCTABUTENN  MPEJEIbHbIX  YIIIeBoAOpoaAoB. CTpyKTypHBIE
dbopmysbl yraeBoAopoaoB. ['oMonorudyeckuit psii MpeAesbHBIX YIIIEBOJOPOIOB.

I'omosorn. @u3nyecKkne U XUMHMYECKHE CBOMCTBA MMpEACIbHBIX YIJICBOAOPOOOB.



Peakummn ropennss wm 3amemenus. HaxoxxaeHne B Opupoae  NPEIeNbHBIX
yriieBo1opoaoB. [IpumeneHne Mmetana.

HenpenenbHble  yriieBOAOPOABL.  ODTWUJIECHOBBIM Pl  HEOPEAEIIbHBIX
yII€BOAOPOAOB. DTHIIEH. PU3NYECKHE U XUMUYECKHE CBOMCTBA ITUIICHA.

ALIETUJICHOBBIN pAJl HENPENEIbHBIX YIIIEBOAOPOAOB. AneTtwieH. CBoWCTBa
aueruieHa. [I[pumenenue aneruiieHa.

[IpousBoanbie yrieBoaopo1oB. KpaTkuii 0030p OpraHuuecKuX COECIMHECHUMN:
OJIHOATOMHBIE CIIUPTHI, KAPOOHOBBIE KUCIIOTHI, CIIOKHBIE 3(PUPBI, KUPBI, YTIAECBOIBL,
AMUHOKUCJIOTHI, OesiKu. Posb O€IKOB B OpraHusme.

[ToHdaTHE O BBICOKOMOJEKYJSIPHBIX BemecTBax. CTpykTypa MOJIMMEPOB:
MOHOMEDP, IMOJUMEP, CTPYKTYPHOE 3BEHO, CTENEeHb nosimMepusannu. [lommsTumes,
MOJIMIPOIHIICH, TIOJTUBUHWIXIIOPHI.

Cpoxu 1 MeToAbI peajin3alu MPorpaMMbl

OcBoeHue TporpaMMbl paCCYUTAHO HA OJUH TOJ

Bo3spact nereit, o6yuaromuxcs mo nporpamme, 14-15 net

B Teuenne oOydeHMs ydyauiuecs, 3aHUMAasiChb OJUH pa3a B HENENI0 MO JBa
yaca, U3y4aroT OPUTMHAIIBHYIO IPOrpaMMy IO XHUMUH.

[Tpoucxoaut yriayOjeHUe MOTYYEHHBIX 3HAHUW MO XMMHH C aKIEHTOM Ha
MOJIyYEHHE HABBIKOB CAMOCTOSITEILHOM HCCIIeI0BaTEeNIbCKONM paboTel. Dopma
3aHATUNA TPELYCMATPUBAET COYETAHME TEOPETHYECKOM YaCTH C MOCIENYIOLIEH
IIPAKTUYECKOM TIPOBEPKOW M 3aKpEIUICHUEM IIOJYYEHHBIX 3HAHUU MYyTEM
MPOBEICHUSI PA3JIMYHBIX OMBITOB HA 0a3€ XMMUYECKOU TaO0OpaTOpHUH.

[Iporpamma peanmsyercs Ha 0a3e XUMHUECKOW nabopartopun «TOUKH pocCTay.
@opMBI 3aHIATUH OINPEAENSAIOTCS TEM, YTO NPOrpaMMa MMEET IMPEUMYLIECTBEHHO
€CTECTBEHHOHAYYHYIO  HANPABJIEHHOCTb C  JJIEMEHTAMHM  XYJIOXKECTBEHHO-
ACTETUYECKON HAIIPaBICHHOCTH.

3aHATUS TPOXOJAT B BUJIE JIEKUUN, Oeces, 1a00paTOPHBIX 3aHATHH, MPAKTUKYMOB,
a TakKke B (opMe BUKTOPHH, KOHKYPCOB, Mpa3aHUKOB. Bo Bpems 3ausaTuil aetu
MOJIYYalOT TEOPETUYECKUE 3HAHUS, KOTOPBIE 3aTEM MOJKPEIUISIIOT MPaKTHYECKON

paboroii. [legaror ocyuiecTBiasieT HEOOXOAUMYIO MOJIEPKKY U KOHTPOJIb BO BpeMst



BCETO 3aHSATH. 3aBEPIICHUE KAXKIOW TEMbI COIPOBOXKIACTCS YTCHUEM COOOIICHM,
MIOJITOTOBJICHHBIX 00YUYaOIUMUCS, TEMOHCTPAITUEH OIBITOB.

Ocoboe BHUMaHWE BO BpEMsS TMPOBEACHUS 3aHATHA YACHICTCI CTPOTOMY
COOJIIOJICHUIO TPABWJI pPabOThl W TEXHUKH OE30MaCHOCTH B XUMHYECKOU
J1a00paTOPHHU.

[Ipu peanuzanuu nporpaMMbl UCHOJIB3YIOTCS CIEIYIOUIUE METOIBI:

- npoOJeMHBIN (MPoOJEMHOE M3JI0XKEHUE MaTepualia NpU H3YYEHUU BOIIPOCOB

9KOJIOIruu, Haquoﬁ OTHUKH, IIPHU aHAJIN3C TCPCIICKTUBHBIX HaHpaBHCHI/Iﬁ Pa3BUTHA

HayKH);

- MPAKTHUYECKUH (MpakTUUYEeCKUe pabOThl HA KaXKJOM 3aHSTHH);

- JIeATENIbHOCTHBIA (BBEJICHHE WHIWBUAYAJIbHBIX 3aJaHUA M CaMOCTOATEIIbHOU

paboThI ¢ TUTEPATYPOH ).

4. KajieHJapHO-TeMAaTHYeCKUI IJIaH 3aHATHH J0NOJHUTEIbHOMN

00pa3oBaTeJIbHOM NPOrpaMmMbl «XUMHUS B IPUPOAE» € YKA3AHHUEM

HUCNO0JIb30BaHMs MG POBOI 1adopaTopuun

«Touka pocra»

No Ha3Banue Ob6mee Hazanue onbiTa | [leneBast OGopynoBan
3aHATH | PA3deJIOB H TEM | KOJIHUYECT YCTaHOBKa ue
S BO 4acOB
1 BBenenue B nporpammy
2 yaca
1.1 BBoanoe 3ansiTHE | 4
2 IpeameT xXumMum
8 yacos
2.1 [TorsTHS: aToMm, 2
MOJICKYJIa,
3JIEMEHT
2.2 duzndeckue u 4 «Temnosoii a3 dexr | [lokazars, 4yto HaTuux
XUMUYECKHE pacTBOpeHHsI pacTBoOpeHwe TEMITEPATYPHI
SBJICHHUSI BEIIIECTB B BOJICY BEIIIECTB UMEET PSIl | TUTATHHOBBIN
MPU3HAKOB
XUMHUYECKOU
peakiuu
2.3 dusnueckue 2 «Temmeparypa ITokazatb Jlatunk
CBOWCTBA TUTaBJICHUS 3aBUCHUMOCTD TeMIepaTypsl
BEIIIECTB C bu3nIecKux TUTATUHOBBIH,
pasHBIMH THITAMHA CBOWCTB BEIICCTB | JATYHMK TEM-
KPHUCTATTHUYESCKIX OT THMa nepaTypbl
PELIETOK XUMHUYECKOHN CBA3U | TE€pMOIIapHbIN




2.4 Yucteie 2
BEIIeCTBA U
cMecH
2.5 Paznenenue 4
cMeceit
2.6 3akoH 2 «3aKo0H co- OkcnepuMeHTanbHO | Bechl
COXpaHCHHUS XpaHEHHUS] € JI0Ka3aTeIbCTBO ANEKTPOHHBIC
MacChI Macchl Be- JeACTBUSI 3aKOHA
IICCTBY
3 XuMHUYecKHe peakiun
3 gyaca
3.1 [TonsiTue o 4 «Ilomyuenue CuHTe3 conu u3 Hudporoit
XUMHUYECKOM METHOTO KYy- KUCIIOTHI M OKCHJIa | MUKPOCKOII
B3aUMOJICHCTBUH nopoca MeTaia
BEIIECTB
3.2 [TpuHIHAITBI 2
rpaduyeckoro
0TOOpaKeHUS
peakiuit
4 CoBpeMeHHoOe J1a0opaTOpHOE 000pyI0BaHHE
2 yaca
5 Pabora ¢ razamu
3 yaca
51 Pa3Butne xumuu. | 4 «Omnpenenenne DkcnepumenTanbio | [pubop st
OmpiTh K. cocTaBa ONpeNIeTUTh OIpeaeICHUA
[Mpuctu, BO3/IyXa» COZIep)KaHUE KUC- cocTaBa
K.-B. llleene Jopoja B BO3IyXe BO3/yXa
5.2 Bonopon, 6
KHCITIOPOJT ¥
aMMUaK
6 N3yyenue razop | 4
U pacTBOPOB
7 Pa6ora ¢ pacteopamu. Bona
8 yacos
7.1 [onsiTust: 4 «Bnusaue CoopmupoBathb Jaruuk
pacTBop u pacTBOpUTEIIS Ipe/ICTaBICHHE O ANEKTPO-
pacTBOpeHHEC Ha BIIMSTHU A ITPOBOJHOCTHU
JICCOLIMALITION pacTBOpHTEISI Ha
JIMCCOIHAIHIO
AIIEKTPOJIUTA
7.2 Kpucramis 4 Habmonenue 3a IMoka3athb Ludposoit
pocToM 3aBUCUMOCTb MHUKPOCKOIT
KPUCTAILIOBY pacTBOPUMOCTH OT
TEMIEPATyphl
7.3 [émoun u 4 «OrnpeneneHne Cdhopmuporathb Haruank pH
KHCIIOTHI pH paznnunbix IpeCTaBICHHE O
cpen mkaie pH
7.4 Conn 4 «OrnpeneseHue 3aKpenuTh JaTauk
KOHIICHTPALIHU Ipe/ICTaBICHHUE O ANEKTPO-
COJIH TIO AIIEKTPO- 3aBUCHMOCTH MPOBOTHOCTH
HPOBOJIHOCTH AIEKTPO-
pacTBopa» HPOBOJIHOCTH
pacTBOpOB OT
KOHIICHTPALIMU

HMOHOB




XumMus BOKpPYr
HAC.

IMpa3zaanunas
XUMHSA
9 MeTajuibl M HX COEJUHEHHUS S5 YacoB
9.1 MeTtamnsl u ux 2
COCTMHCHUS —
CTOHKHE U
aKTHBHEIC,
TBEPABIE U
MSTKHE,
JIparoleHHbIC
9.2 Merabt 4 «CpaBHHUTENbH KonnuecTBeHHO Jatunk
OCHOBHBIX TPYIII ast xapakTe- OXapaKTepU30BaTh | HAMPSIKCHUS
pHCTHKA BOCCTaHOBUTEb-
BOCCTaHOBUTE HYIO CIIOCOOHOCTD
bHOH METAJIJIOB
CHOCOOHOCTH
METAJIOB)
9.3 MeTannsl 4
NOOOYHBIX TPy
10 DJIEKTPOXUMHUS
4 gyaca
10.1 lanpBannyeckue | 2 «3aBUCHMOCTD CdopmupoBatb Jaruuk
3JIEMEHTEI BIIEKTPO- MpejCTaBICHUE O BIIEKTPO-
IIPOBOJHOCTHU 3aBUCUMOCTH IMPOBOJHOCTHU
pacTBOpOB 3JIEKTPOIIPOBOIHOC
CHJIBHBIX TH PaCTBOPOB OT
DIIEKTPOJINTOB KOHLIEHTpALHH
ot HOHOB
KOHIICHTPAIMH
HMOHOBY
10.2 YcerpoiictBo 2 «Ornpenesenue 3aKkpenuTh JaTuuk
Oarapeiiku KOHIICHTPAIUH MPEICTaBICHUE O AIIEKTPO-
COJIM TIO DIIEKTPO- 3aBUCUMOCTH MPOBOJIHOCTH
MPOBOHOCTH JIIEKTPO-
pacTBopay MIPOBOTHOCTH
pacTBOpPOB OT
KOHIICHTPaluu
HNOHOB
10.3 Kopposus 4
METAJIIOB.
3amura ot
KOppO3UH
11 Keaezo. CBoiicTBa KeJie3a
4 gyaca
11.1 OcobeHHOCTH 2
JKeyesa u
COCIUHEHUN
JKenesa.
MarseTuzm
11.2 Peakiyn 6
COCIUHEHUN
Keresa.
Xumuueckas

pajayra




12 HemeTasibi
6 yacoB
121 Cepa u pocdop — | 6 «Cunres N3yunth
THUITUYHBIC CepoBOJIOpPOIA. 71ab0paTOpHBIE
IpEeACTABUTEN KauecTBeHHbIE CII0COOBI
HEMETAIOB peakiuu Ha MOJTYYCHHUS CepO-
CEpOBOJIOPOT BOJIOPOJIA, €T0
CynbGUIBD CBO¥iCTBA U
CBOMCTBa
Cynb(hHUI0B
12.2 ["amoreHsr. 6
Cxo04cTBO U
pazTuaus
13 AHaJIM3 U 0YHCTKA BelllecTB 8 yacoB
131 NuaukaTopsl. 6
[Tonyuenue u
U3ydeHHUE
CBOIICTB
13.2 CriocoOmr 4
0oOHapy>XKeHUs
KaTHOHOB U
AQHUOHOB.
[IBeTHBIE
peakuuu. AHanu3
CMeCH coJIert
13.3 OKHUCIUTEIbHO- 6 «3menenne pH Jlokxasarp, 4TO B Jatuuk pH
BOCCTaHOBUTEIIbH B X0JI¢ npouecce
bI€ PEAKIIUH B OKHUCJIUTENbHO- nporekanusi OBP
OBITY U B BOCCTaHO- BO3MOKHO
11abopaTopHH BUTEIBHBIX oOpazoBaHue
peakuum» KHCJIOTHI UJIN
IIEJT0YH
14 I'eHeTH4yecKasi CBA3b HEOPraHMYECKUX COeTHHEHUIT 8 YacoB
141 MHuoroo6pasue 8 «Onpenenenue DkcnepuMeHTanbHO | JlaTunk
HEOPTaHUYECKUX aMMHaYHOI pasnnyarb ANEKTPO-
XUMHNUYECKUX CCIIUTPLI U MOYC€BHUHY U MUHE- IMPOBOJHOCTHU
BEIIECTB U MOYEBUHBD» pajibHbIe
peaxuyit YROOpeHHst
14.2 Oxcunsl 8
METAJIJIOB U
HEMETAJUIOB
15 MHoroo0pa3ue oprannyeckux coeguHeruii 10 yacon
15.1 MHuoroo6pasue 6
COETMHEHU I
yriaepoaa
15.2 Moromue 6 «Ompenenenue CdopmupoBatsb Harunk pH
BEIIECTBA pH paznnunbix Ipe/ICTaBICHHUE O
cpem» mkane pH
15.3 Kpaxman u 2
TJII0KO03a
154 Opranuveckue 6
BELIECTBA B
pUpoJIe

HUTOI'O: 148 yaca ¢ yueToOM KAHUKYJISIPHOTO BpeMEHH OCEHHMX U BECEHHUX KAHUKYJI




®opMBbI IPOBEPKH Pe3YJIbTATOB 00y4eHHS IO JOMOJHUTEIbHOMI
nporpamMmme «XuMHus

HavanbHast AMarHoCTUKA - TECTUPOBAHUE

[IpomexxyTOouHas TMarHOCTHKA — PELICHUE 3a7a4

HToroBas 1MarHoCTUKa - TECTUPOBAHUE

CobecenoBanue ¢ 00y4JarOIUMUCS

BeinonHenne He0OIbIINX TPAKTUUECKUX CAMOCTOSITENIBHBIX padoT

JleMoHCTpanus paHee IpoJeIaHHOTO SKCIEPUMEHTA

B teuenune yueOHOTO rofja 00ydarommecs: y4acTBYIOT B XUMUYECKUX
OJIUMIINA/IaX U KOH(EpEHIHIX

O0ecneyenue MporpaMMbl METOAMYECKOH NMPOAYKIMeEN

B kadecTBe NMIAKTUYECKMX MATEPHAJIOB HCIHOJB3YIOTCS HAIJIAJIHbIE MOCOOUS:
Tab/Ma pacTBOPUMOCTH U nepuoauueckas tabmuua J[. WM. Menneneesa;

KOJUICKIIHUH ITI0JIC3HBIX UCKOITIACMBbIX, ITOYB, HC(i)TI/I, [IIKajia TBépI[OCTI/I u T.II.

5. CIUCOK JINTEPATYPbI
JIuteparypa ais o0yqyarommxcst
1. byxapun lO. B. Xumus xuBoit npupoasl. — M.: Pocmen, 2012. — 57 c.
2. 3ommep K. Akkymynstop 3Hanuil no xumuu. — M.: Mup, 2010. — 293 c.

w

Kuwura st urenus no Heopranudeckoit xumuu / Coct. B. A. Kpunman. 2-e
n3a. — M.:

[Tpoceemenne, 1984. — 301 c.

Konapes b. H. JIto603naTensHbiM 0 Xumun. — M.: Xumus, 2000. — 219 c.

Jleencon U. A. 3anumarenpnas xumus. — M.: Pocmen, 2000. — 101 c.

N o g &

Jletictuep JI., byiitam II. Xumus B kpuMuHanuctuke. — M.: Mup, 1990. —
300 c.
8. Iuryuuna I'. B. [ToBTOpsieMm XUMHUIO Ha MpUMEpax U3 MOBCEAHEBHOMN KU3HU.

— M.: Apkrtu, 2000. — 133 c.



9. Crenun b. JI., Amux6eposa JI. }0. 3anumarensabie 3amanus U dpQexTHbIE
onbITHl IO XuMuHU. — M.: JIpoda, 2003. — 351 c.

10.XuMus (HIUKIONMEIUYECKAA ClIoBaph IMKOJbHHMKA). — M.: Omnma mpecc,
2000. — 559 c.

Jluteparypa ajd nexarora

1. AxmeroB H. C. OOmas u Heopranuuyeckas xumusa. — M.: Beicu. mkoina,
1987. - 630 c.

2. bepnonocoB C. C., Menneneea E. A. Xumus. HoBeiimmii cipaBoYHHUK. —
M.: Maxaon, 2006. — 367 c.

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

4. byces A. U., Epumos U. I1. Onpenenenusi, NOHITUS U TEPMUHBI B XUMHH. 2-
e u3a. — M.: IIpocsemenue, 2014. — 224 c.

5. JleontoBuu A. B. K npobGieme uccienoBanuii B Hayke U B oOpazoBaHuu //
Pa3zBuTne wucciienoBaTenbCKOM JNEATENBHOCTH yyalluxcs: Meroanyeckui
coopauk. — M.: Hapoxnoe obpazoBanmue, 2001. — C. 33-37.

6. JleoutoBuu A. B. YueOHO-UCCIeqOBaTENbCKAS NEATEIHHOCTD IIKOJILHUKOB
KaK MOJIeJIb Telarornueckoi Texnosoruu // Haponnoe oopazoBanme. — 1999.
— No 10. — C. 152-158.

7. TlomynsipHass OUOIMOTEKa XUMUYECKUX JIEMEHTOB. B 2 kH. 2-e mu3n. — M.:
Hayxka, 2008. — Kn. 1. — 566 c.; Ku. 2. — 572 c.

8. Pamcnen O. H. Hauana coBpemennoi xumuu. — JI.: Xumus, 2005. — 784 c.



