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ITosicHuTeIbHAS 3aIUCKA

Pabouas mporpamMma Kypca JIOTOJHUTENEHOTO 00pa30BaHusl «XUMHUS B IPUPOIEH
COCTaBJIEHa HA OCHOBE HOPMAaTUBHBIX JOKYMEHTOB:

1. ®enepanbubiii 3ak0H 0T 29.12.2012 roga Ne 273-D3 «O6 obpazoBanuu B Poccuiickoi

denepanum.

2. Konuenmus pa3BUTHS TOMOTHATEILHOTO 00pa30BaHus AeTel. Y TBEpKICHA
pacniopspkenneM [IpaButenbctBa Poccuiickoit @eaepannu ot 4 ceHtsiops 2014 r. N 1726-p;

3. llopsmok opraHu3alii M OCYILECTBICHHS 00pa3oBaTeNbHON AESITEeIbHOCTH 10
JIOTIOJTHUTEIBHBIM 00111e00pa3oBaTeNbHbIM NporpaMmmamM. Y TBepkaEH [Ipukazom MunucrepcTBa
oOpa3oBanus 1 Hayku Poccuiickoit @enepaunu (Munoopuayku Poccun) ot 29 asrycra 2013 1.
Ne 1008 r.;

4. IlpumepHble TpeOoBaHUS K IporpaMMmaM JIOIOJHHUTEIBHOTO OOpa30BaHUS JETEH:
IPWIOKEHHWE K NHUCcbMy JlemapramMeHTa MOJIOJIEKHOM MOJIMTUKH, BOCIIUTAHUS U COLUAIBHOMN
noaepkku neteit Munoopaayku Poccun ot 11.12.2006 Ne 06-1844;

5. Meroauyeckue  pEeKOMEHJAIMM 1O  MPOEKTUPOBAHUIO  JIONOJHUTEIbHBIX
0011epa3BUBAIOLINX MPOTrpaMM (BKJIIOYasi pa3HOYPOBHEBbIE IPOTPAMMBI): MPUIOKEHHE K MUCbMY
MunucrepcTBa o6pasoBanus u Hayku Poccuiickoit denepanuu ot 18.11.15 Ne 09-3242;

6. ABTopckas pa3zpaborka yuutens xumuu [ BOYNel566 r.MockBsr, SckeBny O.A.

JlanHast oOpazoBaTenbHas IPOrpaMMa UMEET €CTECTBEHHOHAYUYHYIO HalpaBJI€HHOCTb,
HampaBlieHa Ha (JOPMHUPOBAHHE HAYYHOTO MHUPOBO33PEHHUS, PACHIUPSAET KPYro30p YHalUXCs MPH
JAIbHENUIIEM U3yUYEHUH NIPEAMETOB ECTECTBEHHOIO IIUKJIA

Henan nmporpammpl: oOyuyeHue MPAKTUYECKOW XHMMHUH, Pa3BUTHUE €CTECTBEHHOHAYYHOTO
MHUPOBO33PEHUSI W JINYHOCTHOM MOTHBAIMM K TIO3HAHHUIO 4YE€pe3 HCCIEeI0BATENbCKYIO
JEATENBHOCTD B IPOLIECCE U3YUEHUS XUMUH.

3aga4yu nporpaMmsbi:

- O6yLII/ITI> OCHOBaM HpaKTI/I‘{eCKOP’I XUMHUU: AHAJIN3Y U CUHTC3Y;
- HAYYUTH MMIPUHIUIIAM U MCTOAUKEC ITPOBCACHU A HCCJIEI0BATEIbCKOM pa60TBI;

- 00yuHnTh paboTe C XUMUYECKUMH PEaKTUBAMU U MPUOOpamMu, MPOBEIEHUIO TPOCTEHIINX

71a00paTOPHBIX ONepaluil: HarpeB, MeperoHKa, SKCTpakuus, GuiIbTpoBaHUE, B3BEIIMBAHUE U T.J.;

- O3HAaKOMMUTH C MPOUCXOXKICHHUEM U PAa3BUTUEM XNMUU, I/ICTOPI/IGf/i IMPOUCXOKACHUA

XUMHUYCCKUX CUMBOJIOB, TCPMUHOB, HOHHTHﬁ;

- C(I)OpMI/IpOBaTL " pa3BUTH MMOJIOKHUTCIbHYHO MOTHBAILIUIO K I[aJ'ILHefIH.IeMy HU3YUCHUTIO

CCTCCTBCHHBIX HAYK;

- Pa3BUTh NO3HABATCIIbHYIO U TBOPYCCKYIO AKTUBHOCTD,



Ilnanupyemble pe3yJbTaThl 0OCBOEHHUS MPEAMETHOIO Kypca

JInuHOCTHBIE YHUBEPCAJIbHbIE YUeOHbIe /IeiicCTBHS:

* MOTPEOHOCTh B CAMOBBIPAKCHUHN U CaMOPEaIU3alliy, COIMATbHOM TPH3HAHKH;

* TIO3UTHBHAS MOPAJIbHAS CAMOOIICHKA 1 MOPAJIbHBIC YyBCTBA — YYBCTBO TOPAOCTH
IIPH CJICIOBAHUU MOPAIBHBIM HOPMaM, MIEPEKUBAHUE CThIJIa U BUHBI TIPU UX HAPYIICHUH.

* YCTOMYMBBIH MO3HABATEILHBIM HHTEPEC U CTAHOBJICHUE CMBICTI000pa3yromieit
(GYHKIIMH TO3HABATEIILHOTO MOTHBA;

* FOTOBHOCTh K BBIOOPY MPO(PHIBHOTO 00pa30BaHMs.

PerynsTuBHbIC yHHBEpCATbHBIC YUCOHBIC ICHCTBUS

* [[eJIeTI0JIaraHKe, BKITI0Yas IIOCTAHOBKY HOBBIX IIEJICH, TPeoOpa3oBaHue
MPAKTUYECKOM 3a]]a91 B TTO3HABATEIIBHYIO;

* [JIJAHUPOBAHUE ITYTH JOCTHKEHHUS LIEIICH;

* YMEHHUE CAMOCTOSITEIILHO KOHTPOJIMPOBATH CBOE BPEMsI M YIIPABIISATH UM;

* TI03HaBaTeNbHas peIeKCHs B OTHONICHUH JICHCTBHM 110 PEIICHUIO YICOHBIX
Y [TI03HABATEJIbHBIX 3a/aY;

Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHBIE YUeOHbIE NelCTBHUS

* POBOJIUTH HAOJIOJICHHUE U DKCIIEPUMEHT TI0]T PYKOBOJICTBOM YUHTEIIS;

* OCYIIECTBIIATH PACHIMPEHHBIN MOUCK MHPOPMAITUH C UCIIOJIE30BAHUEM
pecypcoB 6ubnuorek u ntepuera;

* CO3/1aBaTh U MPe0oOPa30BBIBATH MOJICIN M CXEMBI JIS PEIICHUS 3a]1aY,

* OCYILIECTBIATH BBIOOp Hambosee 3(h(PeKTUBHBIX CIIOCOOOB pelIeHHs 33124
B 3aBHCHMOCTH OT KOHKPETHBIX YCIIOBHIA;

* J1aBaTh ONpeeTICHUE TOHATUSIM;

* YCTaHABJIMUBATh IPUYUHHO-CIIEICTBEHHBIE CBSI3U;

* OCYIIECTBIIATH IOTUYECKYIO ONEPAIINI0 YCTAHOBIECHHS POJIOBUIOBBIX OTHOIICHHIH,
OTpaHWYCHUE TIOHSATHS;

* 000011aTh MOHATUS — OCYIIECTBIATH JIOTUYECKYIO OMEPAIHIO Tepexoa OT
BUJIOBBIX MPU3HAKOB K POJIOBOMY MOHSATHIO, OT MOHSTHS C MEHBIITNM 00bEMOM K TIOHATHIO C
0ONBIINM 00BEMOM;

* OOBSICHATH SIBJICHUS, TIPOIIECCHI, CBSI3U U OTHOIIICHUS, BBISBIIIEMBIC B
XO0JI€ UCCETOBAHMS;

* BBIJIBUTATh TUTIOTE3HI O CBA3SX U 3aKOHOMEPHOCTSX COOBITUM, TIPOIIECCOB, OOBEKTOB;

* JIeTIaTh YMO3AKIIOUCHHS (MHIYKTHBHOE U TI0 aHAJIIOTHH) ¥ BBIBOJBI Ha
OCHOBE apTryMEHTAIINH.

KomMmyHukaTHBHBIEe yHHBepcaibHble YueOHbIe el CTBUS



* YUUTHIBATh Pa3HbIC MHEHHS U CTPEMHTHCS K KOOPIMHAIIMH PA3IHYHbIX TTO3UIIUHI B
COTPYIHHYECTRBE;

* popmMynupoOBaTH COOCTBEHHOE MHEHHUE U MMO3UIINIO, ApTyMEHTUPOBATh U
KOOPJMHUPOBATH €€ C MO3UIUSAMH APTHEPOB B COTPYIHUUYCCTBE MPH BBIPAOOTKE
00ILIEr0 PEeLICHUS] B COBMECTHOM JICATEIbHOCTH;

* apPryMEHTHUPOBATh CBOIO TOUKY 3PCHHUSI, CIIOPHTh M OTCTauBaTh CBOIO TIO3UIIHIO
HE BPaX1eOHBIM IS ONIIIOHEHTOB 00pa3oMm;

* 33J1aBaTh BOIIPOCHI, HEOOXOAUMBIE [IIsS OpPraHU3alUuK COOCTBEHHOM JeITeIbHOCTH
U COTPYZHUYECTBA C MAPTHEPOM;

* OCYILECTBIISTH B3aUMHBII KOHTPOJIb U OKa3bIBATh B COTPYAHUYCCTBE
HEOOXOMMYIO B3aHMOIIOMOIIIb;

* OPraHU30BbIBATh U IJIAHUPOBAThH YUEOHOE COTPYJHUUYECTBO C YUUTEIEM U
CBEPCTHUKAMH, OTIPEACTIATH LEeTU U (PYHKIUU YIaCTHUKOB, CIOCOOBI B3aUMOJICHCTBUS;
IUTAHUPOBATh 0011Me crIoco0bl pabOTHI;

* OCYIIECTBIIATH KOHTPOJIb, KOPPEKIIUIO, OIIEHKY JACHCTBUI MapTHEPA, YMETh yOSIKIATh;

* paboTaTh B rpyIilie — yCTaHABIMBATh pabo4re OTHOIICHHS, 3P ()EKTUBHO COTPYAHNYATH
U CIIOCOOCTBOBATh MPOIYKTHBHOMN KOOIEPAIMH; HHTETPUPOBATHCS B IPYIIY CBEPCTHHKOB
Y CTPOMTH NMPOAYKTHBHOE B3aMMOJICHCTBUE CO CBEPCTHUKAMH U B3POCIIBIMH;

* OCHOBaM KOMMYHHUKATUBHON pe(IICKCHH;

IIpeameTHbIe pe3yJbTaThI

. OIMCHIBATh CBOMCTBA TBEP/BIX, )KUIKHX, Fa3000pa3HBIX BEIIECTB, BBIIEISIS
UX CYILECTBEHHBIC IPU3HAKH;

. XapaKTepH30BaTh BEIIECTBA [0 COCTABY, CTPOCHHUIO ¥ CBOWCTBAM, yCTAHABIHBATh
IMPUYINUHHO-CJICACTBCHHBIC CBA3W MECKAY JaHHBIMH XapPaKTCPUCTUKAMMU BEIICCTBA,

. pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MMOHSATHIA: aTOM, MOJICKYJIa,
XUMHUYECKHUH AJIEMEHT, POCTOE BELIECTBO, CJI0KHOE BEIIECTBO, BAJIGCHTHOCTH, UCTIONB3YS
3HAKOBYIO CUCTEMY XUMHH;

. JIaBaTh CPABHUTEIIBHYIO XapaKTEPUCTHKY XUMUICCKUX DIICMEHTOB H
BOKHEHIITNX COCTMHEHHI €CTECTBEHHBIX CEMEHCTB MIENOYHBIX METAJUIOB U TJIOTCHOB;

. HI0JIB30BaThCS J1TA0OPATOPHBIM 000PYAOBAaHUEM U XUMHUYECKOH MOCY10H;

. IPOBOJIUTH HECIIOKHBIE XUMUUECKHE OIBITH 1 HAOIIOJICHHS 32 U3MEHEHUEM
CBOWCTB BEIIIECTB B MPOIECCE MX MPEBPAICHUI; COOII0ATh MpaBHia TEXHUKH 0€30I1aCHOCTH

IIpY NIPOBEIEHUHU HAOIIOACHUI U OTIBITOB;



. pazInYaTh FKCIEPUMEHTAIBLHO KHCIIOTHI H IEJIOYH, MTOJIb3YSICh HHANKATOPaMHU;
0CO3HATh HEOOXOAUMOCTh COOJIOJICHUS MEp O€30MaCHOCTH NPU OOPAIICHUN C KHCIOTAaMH
¥ [IEJI0YaMH.

. rpaMOTHO 00paIIaThCs C BEUIECTBAMHU B IIOBCEAHEBHOMW JKU3HH;

. 0CO3HaBaTh HEOOXOIUMOCTH COOJIIOICHHUS MTPABIII 9KOJIOTUIECKH
0€30MacHOr0 MOBEACHHS B OKPYKAIOILEeH IPHUPOIHON Cpeae;

. HOHMMATh CMBICI X HEOOXOAUMOCTb COOJIOACHHS TIPEAIUCAHUM, TPEAIaraeMbIX
B MHCTPYKIUSX 10 UCIIOJIB30BAHUIO JIEKAPCTB, CPEACTB OBITOBOI XMUMHH H JIP.;

. 00BEKTHBHO OIICHMBATh MH()OPMAIIHIO O BEIIECTBAaX M XUMHYECKHUX MpoIieccax,
KPUTUYECKH OTHOCUTBCS K IICEBJIOHAYYHON HH(POPMAIMU, HEI0OPOCOBECTHON

PEKIaMCE, KacafomeﬁCH HCIIOJIb30BAaHHA PA3JIMYHBIX BCUICCTB.

Conep:kanue mporpaMmMbl

MHoroo0pa3ne XUMHYECKHX pPeaKIuii

Knaccuukanus XUMHYECKUX peakIMid: peakiMyu COeAMHEHUs, pa3iokKeHUs, 3aMeLCHHUs,
oOMeHa. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuu. OKUCINTENb, BOCCTAHOBUTEb, IPOLIECCHI
OKHCIIEHHsT M BoccTaHoBieHMs. CocTaBleHUE YpPaBHEHMH OKHCIMTEIBHO-BOCCTAHOBHUTEIBHBIX
peaknuii ¢ TOMOIIBIO0 METOJa IEKTPOHHOTO OanaHca.

TennoBbie 3¢ (exThl XUMMUYECKHX peakuuid. DK30TepMUYECKUE M SHAOTEPMHUYECKUE
peakuuu. Tepmoxumudeckue ypaBHeHHsl. PacueTsl o TEpMOXUMHUYECKUM YPAaBHEHUSIM.

CkopocTh XUMHUYECKHX peakuuid. DakTopbl, BIUSIOLME HA CKOPOCTh XUMHYECKHX
peakuuii. IlepBoHauanbHOE mpencTaBieHue o Katanuse. OOparumele peakuuu. Ilonstue o
XUMHYECKOM pPaBHOBECHM. XHMMHMUYECKHE PEAKIUU B BOJHBIX PACTBOPAX. OJIEKTPOIUTHI U
HeanieKTpoauThl. Monbl. KaTroHbI 1 aHnoHBL. ['napaTHas Teopus pacTBOPOB. DJNEKTPOIUTHYECKAS
JUCCOLMaIUsl KHUCIOT, OCHOBaHMM U cojeil. Crabble W CuiIbHbIE 3JeKTpoJuThl. CTeneHb
mucconranuu. CreneHb Aucconuanuu. Peakiuy MOHHOro oOMeHa. YCIOBHS TEUSHMs peakluit
HOHHOro oOMeHa [0 KOHIA. XHMHYECKHE CBOMCTBa OCHOBHBIX KJIACCOB HEOPTraHMYECKHX
COEIVHEHUI B CBETE NPEJICTABICHUI 00 3JIEKTPOJIUTHUYECKON IUCCOLHUALNUU U OKHCIUTEIbHO-
BOCCTAHOBUTEIBHBIX peakuui. [IoHsATHE O TMAPOIN3E CONEH.

MHoroo0pa3sue BelecTs

Hewmerannsl. ['anorensl. [lonoxxeHne B nepuogndeckol CUCTEME XUMUYECKHUX JJIEMEHTOB,
cTpoeHue ux aromoB. Haxoxaenue B npupojae. dusnueckne 1 XMuMUYECKHE CBONCTBA I'aJIOTEHOB.
[lonyyenue m npuMeHeHHE rajgoreHoB. Xiop. Pu3nyeckne W XHMHUYECKHE CBOMCTBA XJOpa.

[Tpumenenue xyopa. XnopoBoaopoa. ®Puznueckue cpoiictsa. [lomyuenue. ConsHHas Kuciaora u



e€ comu. KauecTBeHHas peakiusi Ha XJIOpUI-HOHBI. Pacmo3HaBaHue XJIOPHIOB, OpOMHJIOB,
HOJUJIOB.

Kucnopon u cepa. [lonoxenue kucinopoaa u cepsl B [ICXI, crpoenne nux aromos. Cepa.
Annorponust cepbl. dusnueckue M XUMHYECKuMe CBoMcTBa. Haxoxzaenue B mpupoze.
[Tpumenenue cepsl. CepoBosiopoa. CepoBoopoaHas KuciaoTa u ee coyn. KauecTBeHHast peakius
Ha cynbhua-uonsl. Oxcun cepsl (IV). ®@usnueckne W XuUMHUECKHE CBOHCTBa. [IpumMeneHwue.
CepHucras kuciora u ee conu. KayecrBeHHas peakius Ha cyiabdut-uonsl. Okcun cepsl (VI).
CepHas Kucinora. XMMUUYECKHE CBOMCTBA pa30aBICHHON U KOHIICHTPUPOBAHHOM CEPHOM KHUCIIOTHI.
KauectBeHHast peakiusi Ha Cyab(ar-uoHB. XWUMHUYECKHE pEaKIMH, JIeKAlie B OCHOBE
IIOJIy4EHUS CEPHOU KUCIJIOTHI B IIPOMBIIUICHHOCTH. [IpuMeHeHne CepHON KUCIIOTHI.

Azot u docdop. Ilonoxkenue azora u docdopa B [ICXI, crpoeHne ux aToMoB. A3OT,
dbuznyecKkne 1 XUMUYECKHE CBOWCTBA, MOJIydeHHEe U mpuMeHeHne. KpyroBopoT azota B npupoze.
AMMuak: (pu3MYecKkrne M XUMHYECKHE CBOWCTBA, MOJy4deHHWEe W npuMmeHeHue. Coin aMMOHUS.
A3oTHas kuciaora u ee cBoicTBa. OKHUCIUTENbHBIE CBOMCTBA a30THOM KucioThl. [lomydenue
A30THOW KHCIOTHI B J1abopaTopuu. XHUMHYECKHE pEaKIMH, JIeKallie B OCHOBE MOIYYCHHS
A30THOM KHUCIJIOTHI B IPOMBILUIEHHOCTH. [IpuMenenmne a30THOM KucioThl. CoJI a30THOU KUCIOTHI
U UX MPUMEHEHHE. A30THBIC YI00pECHHUS.

®ochop. Amnorponusa gochopa. Puznueckue u XxuMudeckue cBoiictsa docdopa. Oxcug
docdopa (V). Oprodocthopras kucnora u ee conu. PochopHbie y1oOpeHHS.

VYrnepon u kpemuuid. Ilonoxxenne yrnepona u xpemuus B IICX0O, ctpoenne ux aToMmos.
VYrnepoxa. Annorponus yriepoja. @u3nueckue U XMMUYECKHE CBOMCTBA yriiepojaa. AncopOmms.
VYrapHslif ra3, cBoCTBa 1 PU3NOIOTHYECKOE JEHCTBUE HA OPTaHU3M. YTIEKUCIBIN Ta3. YTonbHas
KuciaoTa U ee conu. KadecTBeHHble peakuuu Ha KapOoHaT-uoHbl. KpyroBopor yriepona B
npupoae. OpraHnyeckue COeAMHEHUs YIIepoa.

Kpemuuii. Oxcun kpemuus (4). Kpemuuesas kuciora u ee conu. Ctekio. Llemenr.

Mertannsl. Ilonoxenue meramnoB B [ICX3 J[.M.MenneneeBa, CTpoeHHE HX aTOMOB.
Meraimnueckas cBsizb. PU3NYECKUE CBOMCTBA METAJJIOB. P/l aKTUBHOCTH METAJIJIOB.
XuMuyeckue cBoricTBa MeTaisioB. O0mMe crnocoos! momyueHus: MeTauioB. CIiiaBbl METAJIOB.
[Henounsie meTasibl. [lonokeHne MeI0YHbIX METAJUIOB B IEPUOANYECKON CHCTEME, CTPOCHHE
ux aroMoB. Haxoxnenue B mpupoae. Maruuil U KaJIbLIUi, UX BaXKHEUIIINE COCTMHEHHUS.
JKecTkocTh BOJIBI M CTIOCOOBI €€ YCTPaHEHHSI.

Amomunuii. [lonoxeHue anrOMUHUS B TIEPUOJAYECKON CHCTEME, CTPOCHHE €ro aToMa.
Haxoxnenue B mpupone. dusnueckne U XMMUYECKHE CBOWCTBA aMOMUHHUA. AMMOTEPHOCTDH

OKCHUIa U TUAPOKCH A AJIFOMUHUS.



Kenezo. Ilonoxenue sxene3a B IMEPUOJUYECKOW CHUCTEME, CTPOEHHME €ro aTroMa.
Haxoxnenne B mnpupoxe. PDusmyeckue M XUMHUYECKHME CBOMCTBA Kesesa. Baxkuelmue
COCTMHECHUS JKeJie3a: OKCHJIbI, TUIpoKcuabsl U coiu sxeneza (II) m xemesza (III). KauecTtBenHsle
peaKuy Ha HOHBI.

Kparkuii 0030p BaxkHeilIIUX OPraHUYeCKUX BeleCTB

IIpeamer opranudecko xumuu. Heopranumdyeckue u OpraHUYECKHE COCIUHEHUS.
VYraepon — ocHOBa Ku3HU Ha 3emie. OCOOEHHOCTH CTPOEHHs aTOMa YIiepoja B OPraHUYeCKUX
COCIMHEHUSX.

VYranesonoponsl. IlpenenbHble yriaeBomopoabl. MeraH, 3TaH, IpoIlaH — IPOCTEHIINE
NPEJCTaBUTENIN  TPENENbHBIX  YIIeBOAOpPOoA0B. CTpyKTypHbIE (OPMYNBI  YIIEBOIAOPOIOB.
['omosornyeckuil psia NpeleNbHbIX YIIIEBOAOPONoB. I'omosorn. ®dusznyeckue M XHMHUYECKUE
CBOICTBa MpeAeNbHBIX YIIeBOAOpoAoB. Peakuuu ropenuss u 3amenieHus. Haxoxxnenue B
IIPUPOJIE IPELENbHBIX YIIeBO10poAoB. IIpuMeneHne meTana.

HenpenenbHble yrieBogopoAbl. OTWICHOBBIM Psi  HENPEIENBHBIX  YITIEBOIOPOIOB.
OtuneH. PuznyecKkue 1 XMMUYECKHE CBOMCTBA 3TUJICHA.

AUETUIIEHOBBIM Psii HENPEJENIbHBIX YIIIEBOJOpPOI0B. AneruieH. CBOMCTBa aleTUIIECHA.
[TpumeHeHne aneTuiIeHa.

[TpousBonueie  yrimeBomoponoB. KpaTkuii  0030p  OpraHMYECKHX  COCIMHEHHIA:
OJTHOATOMHBIE ~ CHHUPTHI, KapOOHOBBIE KHUCIIOTHI, CJOXHBIE OS(QUPBI, JKUPBI, YIICBOIDI,
aMUHOKHCIIOTHI, O0eKu. Posib 0€TKOB B Opranusme.

[lonsiTie O BBICOKOMOJIEKYJAPHBIX BemecTBax. CTpyKTypa MOJIMMEpPOB: MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENeHb nojaumepuszanuu. lloaudTuiaeH, MNOIUIPONHIIEH,
MOJIMBUHUIIXJIOPU.

Cpoku 1 MeToABI pean3aly NPorpaMmMbl

OcBoeHME TPOrpaMMbl PACCUATAHO HA OJIMH I'OJ

Bospact nereil, o0yuaromuxcs no nporpamme, 14-15 ner

B Teuenune oOydeHus ydaiuecs, 3aHUMasiCh OJIMH pa3a B HEJEIIO 110 JIBa yaca, U3y4aroT
OpPUTHHAJIbHYIO MPOTpamMMy 1O XUMUHU.

[Ipoucxoaut yriayOneHHe MOJyYEHHBIX 3HAHUM MO XUMHHM C aKIEHTOM Ha IOJIyYeHHe
HaBBIKOB CaMOCTOSITEJIbHOM MCCIeoBaTeNIbcKoil paboTel. dopMa 3aHATHH NpeaycMaTpuBaeT
COUETaHHE TEOPETUYECKOW YaCTU C IMOCIEAYIOIIENH NPAKTUYECKONW MPOBEPKOW U 3aKpEIUIEHHEM
MOJIyYE€HHBIX 3HAHUN MyTEM MPOBEJICHUS PA3IMUHBIX ONBITOB HAa 0a3e XMMHUYECKOH J1abopaTopuu.
[Tporpamma peanusyercs Ha 6a3e xumuueckoil nadoparopun «Touku pocta». @opmbl 3aHATHI
ONpEACIAIOTCA TEM, 4TO IporpaMma HMMEET MPEUMYLIECTBEHHO €CTECTBEHHOHAYUHYIO

HAIpaBJICHHOCTD C DJICMCHTAMU XyI[O)KCCTBCHHO-BCTCTquCKOﬁ HAITpaBJICHHOCTHU.



3aHsATHUS IPOXOJAT B BHJE JIEKIHM, Oecen, 1a00OpaTOPHBIX 3aHATUN, MPAKTHUKYMOB, a TAKXE B
¢dbopMe BUKTOPHH, KOHKYPCOB, MPAa3aHUKOB. Bo BpeMs 3aHATHI JETH MOIYYalOT TEOPETUUCCKUE
3HAHUA, KOTOpbIE 3aTeM MOJKPEIUISIOT MpakTuiyeckord pabotoii. Ilemaror ocymiecTBiaseT
HEOOXOAUMYIO TOJJIEPKKY U KOHTPOJIb BO BpEMs BCEro 3aHSATHSA. 3aBEpIICHUE KaXJIOW TEeMbl
COMPOBOXKAAECTCA YTEHHEM COOOIICHUM, MOJTOTOBJIEHHBIX OOydYalOIUMUCS, JEeMOHCTpanueit
OTIBITOB.

Oco0oe BHMaHKE BO BpEeMsI IPOBEICHUS 3aHATUN yIENSIeTCS CTPOrOMY COOJIIOICHHUIO MTPaBUII
paboThl U TEXHUKU OE30MACHOCTH B XUMHUUECKOH 1abopaTopuu. [Ipu peanuzanuu nporpaMmmbl
VCIIOJIb3YIOTCS CJIEYIOINE METO/IBI:

- npoOseMHBIN (MTPoOIIEMHOE H3JI0KEHUE MaTepralia Py U3yYeHUH BOIIPOCOB SKOJIOTHUH,
Hay4YHOM ATUKH, TIPU aHAIN3E TIEPCIICKTUBHBIX HAPABICHUM PAa3BUTHUS HAYKH);

- IPAKTUYECKUN (ITPaKTUUYECKUE PAOOTHI HA KAXKIOM 3aHSTHH );

- JIeATEeNbHOCTHBIN (BBEACHUE MHANBUIYATbHBIX 33IaHUI U CAMOCTOSITEILHON paboThI C

JTUTEPATYPOM).

KanenaapHo-remaTu4ecKMi IJIaH 3aHATHI JONMOJHUTEIbHOM
oOpa3oBaTeyibHOI MpOorpaMMbl «XMMHUSA B IPUPOAE» ¢ YKa3aHHUEM
HCNOJIb30BaHKus HU(pPoBoii 1adopaTopuu

«Touka pocra»

Ne Ha3zBanue Oo0mee HasBanue onbita | LleneBas Obopynosa-
3aHATHU | pa3/iesioB U TeM | KOJIMYECT YCTaHOBKa HHe
S BO 4acOB
1 BBenenue B nporpammy
2 yaca
1.1 BBojiHOE 3aHATHE | 2 |
2 Ipeamer xumMum
8 yacos
2.1 [TonsTHS: aToM, 1
MOJIEKYJIa,
JIEMEHT
2.2 ®duznueckue u 2 «Temnosoit apdexr | [okazats, uTo Jatuuk
XUMHYECKHE pacTBOpeHHs pacTBopeHue TeMITepaTypbl
SIBIICHUS BEILECTB B BOJIE» BEILECTB UMEET Psii | TUIATMHOBBIN
MPU3HAKOB
XUMHYECKON
peakiuu
2.3 ®dusnueckue 1 «Temmeparypa [Mokazathb Hatauk
CBOIicTBa TUTABJICHHS 3aBUCUMOCTD TeMITepaTypbl
BEIIECTB C busnyeckux IUIATHHOBBIH,
pa3HBIMHU THUITAMH CBOMCTB BEUIECTB | JATYHUK TEM-
KPHUCTAJUTHYECKUX OT THUTIa neparypbl
penéToK XMMHYECKOH CBSI3H | TepMOIIapHbIi




2.4 YucTtele Bemectsa | 1
U CMECH
2.5 Paznenenue 2
cMecen
2.6 3aKoH 1 «3aKoH co- DKcrnepuMeHTanbHo | Bechl
COXpaHEHUs XpaHeHHs € JI0Ka3aTeIbCTBO AIIEKTPOHHBIC
Macchl MacchI Be- JeHCTBUS 3aKOHA
IECTB»
3 XuMHUYecKue peakiun
3 yaca
3.1 [Tonsitue o 2 «[Tonyuenue CuHre3 conu u3 Ludposoii
XUMHYECKOM MEJIIHOTO KY- KHCJIOTBI M OKCHJIa | MUKPOCKOII
B3aMMOJEHCTBUH opoca MeTania
BELIECTB
3.2 [TpuHIUIIEL 1
rpagpuuecKoro
0TOOpaKeHUS
peaxkumit
4 CoBpemMeHHOe J1a0opaToOpHOEe 000py/10BaHUE
2 yaca
5 Pa6ora c razamu
3 yaca
51 Passutue xumun. | 2 «Omnpenenenue OkcnepumenTtanbHo | [Ipubop s
OnbiThl [Ix. cocTaBa OTIpEeICTTUTh oTpeeNeHUs
[Tpuctam, BO3IyXa» COZIep)KaHUE KUC- cocTaBa
K.-B. Illeene JIOpOJia B BO3IIyXe BO3/yXa
5.2 Bomopon, 3
KHUCIIOPOJ U
aMMUaK
6 N3yyenue razop | 2
U PacTBOPOB
7 Pabora ¢ pactBopamu. Bona
8 yacos
7.1 [onsiTus: 2 «Bnusiane CdopmupoBatb Hatumk
pacTBop 1 pacTBOpUTEIIS IPE/ICTAaBIICHHE O IEKTPO-
pacTBOpeHHe Ha BIIMSTHAN HPOBOTHOCTH
JIMCCOIHAITHIO pacTBOpUTEISI HA
JIMCCOIHAIHIO
AIIEKTPOIIUTA
7.2 Kpucranist 2 Ha6moenue 3a IMokazatpb [udposoit
pocTom 3aBUCUMOCTD MUKPOCKOIT
KPHCTAJLIOB) pacTBOPUMOCTH OT
TeMIIepaTyphl
7.3 [{énoun n 2 «Ornpenenenne Cdopmuposatb Hatunk pH
KHCIIOThI pH paznudnbIX IpeICTaBICHHE O
cpemy mkane pH
7.4 Comm 2 «Ornpenenenne 3akpenuTb Jatuuk
KOHIICHTPAIHH NpeJICTaBIICHHE O AIIEKTPO-
COJIH TIO AJIEKTPO- 3aBUCHMOCTH HPOBOTHOCTH
MPOBOHOCTH AIIEKTPO-
pacTBopa» MPOBOIHOCTH
pacTBOPOB OT
KOHLICHTPAI[N

HMOHOB




XuMust BOKpYr
Hac.

Mpa3zaanunas
XHUMUS
9 MeTasuibl M MX COETUHEHHUS S yacoB
9.1 MeTtamnsl u ux
COEMHEHUS —
CTOHKHE U
aKTHUBHEIE,
TBEPABIE U
MSTKHE,
JIparoleHHbIC
9.2 MeTamibt «CpaBHUTENBH KosnuecTBeHHO Jatuuk
OCHOBHBIX TPYIIIT ast xapakre- OXapakTepU30BaTh HaIPSDKEHUS
pHUCTHKA BOCCTAHOBUTEb-
BOCCTAaHOBHUTE HYIO CIIOCOOHOCTD
BHOU METAaJI0B
CIIOCOOHOCTH
METaJIOB)»
9.3 Meramisl
10OOYHBIX TPYIIIT
10 DJIeKTPOXUMHUSA
4 yaca
10.1 lanbBannueckue «3aBHCUMOCTb CdopmupoBaTh Jatuuk
3JIEMEHTHI 3IIEKTPO- IpECTaBICHUE O 3JIEKTPO-
TIPOBOHOCTH 3aBHCHMOCTH MIPOBOHOCTH
pacTBOpOB 3JIEKTPOTIPOBOAHOC
CHIILHBIX TH PacTBOPOB OT
SIIEKTPOJINTOB KOHIICHTpaIlU!
oT HOHOB
KOHIICHTPAIUH
HOHOBY
10.2 VYerpoicTBo «Omnpenenenue 3akpenuThb Jatauk
Oarapeiiku KOHIICHTPAI[HH MPECTaBICHUE O 3NEKTPO-
COJIM TIO DIIEKTPO- 3aBHCUMOCTH MPOBOJIHOCTH
MPOBOTHOCTH 3NIEKTPO-
pacTBopa MPOBOTHOCTH
PacTBOpPOB OT
KOHIEHTPauu
HOHOB
10.3 Koppo3sus
METAJIIO0B.
3amura oT
KOPpO3UH
11 Keaezo. CBoiicTBa KeJie3a
4 gyaca
111 Ocobennoctu
JKeyesa u
COCIMHEHHI
Kelresa.
MarseTusm
11.2 Peaxuun
COCIUHEHUN
JKenesa.
XuMuyeckas

pajyra




12 HemeTtaibl
6 yacos
121 Cepa u pochop— | 3 «Cunres N3yunTs
TUTTHYHBIC CEepoBOJIOpOIA. n1abopaTopHbIe
NpeCTaBUTENN KauecTBeHHbIC CIIOCOOBI
HEMETaJJIOB peaxuuu Ha HOJTy4YEHHsT Cepo-
CEepOBOIOPOJ U BOJIOPO/IA, €ro
cynb(huabD CBOIiCcTBa U
CBOICTBa
cy1b(puIoB
12.2 ["anmorensl. 3
CxoncTBo n
paznuyus
13 AHaJIN3 U 0YMCTKA BellecTB 8 yacos
13.1 NuaukaTopsl. 3
[Tonyuenue u
H3y4eHHe
CBOMCTB
13.2 CriocoOmI 2
oOHapyXeHUs
KaTHOHOB U
aHHOHOB.
IIBeTHBIC
peakuuun. AHanus3
CMECH COJIeH
13.3 OKHCIUTETHHO- 3 «W3menenne pH Jlokasatb, 4TO B Hartunk pH
BOCCTaHOBUTEJIbH B XOJIC nporiecce
bI€ pEaKluy B OKHCJIUTEIILHO- nporekanus OBP
OBITY U B BOCCTaHO- BO3MOYKHO
nabopaTopun BUTEIIbHBIX obpa3oBaHme
peaKkuumn» KHCJIOTHI UJIN
eJI0YN
14 I'eHeTHueckasi CBsI3b HEOPraHMYECKUX coeJMHEeHni 8§ yacoB
141 MHuoroobpazue 4 «Onpeznenenne OkcnepuMeHTanbHO | JaTunk
HEOPTaHMYECKUX aMMHaYHO pasiauvaTh ANEKTPO-
XUMHUYCCKUX CCIIUTPBI U MOYC€BHUHY U MUHE- IMPOBOJHOCTHU
BEIIECTB H MOYEBUHBD» paibHbIe
peaxkuuii yio0peHust
14.2 Oxcuppl 4
METaJJIOB
HEMETAJJIOB
15 MHoroo0pa3ue opraun4eckux coequHenuii 10 yacos
151 Mmuoroobpazue 3
COEMHECHHAN
yriaepoja
15.2 Moromue 3 «Omnpenenenune CdopmupoBath Hartunk pH
BeEII[ECTBA pH paznuunbix MPEACTABICHUE O
cpemy mkaje pH
15.3 Kpaxman u 1
TJII0KO3a
154 Oprannveckne 3
BEIIECTBA B
IPHUPOJIE

HUTOTI'O: 74 yaca ¢ yueTOM KAHUKYJISIPHOTO BPEMEHU OCEHHUX U BECEHHUX KAHHUKY.JI




@®opMbI IPOBEPKH Pe3yJIbTATOB 00y4YeHHsI 0 IOMOJHUTEJIbHOI nporpaMmme «Xumusi
Havanphast AuarHoctrka - TeCTUPOBAHKE

[IpomexxyTouHast IMArHOCTUKA — PEILICHUE 3a/1a4

WroroBast nMarHocTuka - TECTUPOBAHUE

CobecenoBaHue ¢ 00yJarOITMMUCS

Brinmonnenue HEOOIbIINX MPAKTUYECKUX CAMOCTOSITENBHBIX paboT

JleMoHCTpalus paHee MpoIeTIaHHOTO YKCIIEPUMEHTA

B Teuenue yqe6H0ro roga O6y‘laI-OH_[I/ICC$I Y4aCTBYIOT B XUMHUUCCKUX OJIMMIIHMAAaX

1 KOH(DepeHIHsIX

OobecneyeHue NporpaMmMbl MeTOANYECKO MPOXYKIUel

B kadecTBe JIMAAKTUUYECKHX MaTepHuaJIOB HCIIOJb3YIOTCS HaAIrJSIAHbIC Mocoous: Ta6J'II/ILIa

pactBopuMoCcTH U Tnepuonuueckas Ttabnuna J[. WM. MeHnneneeBa; KOJUIEKIIMU TOJIE3HBIX

MCKOIIaeMBbIX, MOYB, He(TH, IIKaja TBEPAOCTHU U T.II.
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