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[losicuuTe/IbHAN 3aMHCKA

Pabouast mporpamma Kypca JONOJHUTENBLHOTO 00pa3oBaHus «XHMHS B [PUPOIE»
COCTABJIEHA HA OCHOBE HOPMATUBHBIX JOKYMEHTOR:

1. ®enepanpubii 3akoH oT 29.12.2012 roga Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii

Denepauum».

2. Konuenums passBuTHs JONOMNHWUTENBHOrO 0OpasoBaHMs JeTeil. YTBepxk/cHa
pacnopskenuem [pasutenscrsa Poceuiickoit @eaepaunu ot 4 ceHTs0ps 2014 r. N 1726-p;

3. Ilopsanok opraHMzalMM W OCYIIECTBICHHS 0OpPA30BATENBHON JCATENBHOCTH IO
JIONOJHUTENBHBIM 00111€00pa3oBaTe/lbHbIM TIporpammam. YTeepxacu [Ipukazom Munucrepcrsa
obpaszosanusa u Hayku Poccuiickoii ®enepauuu (Munobpuayku Poccun) ot 29 asrycra 2013 r.
Ne 1008 1.;

4. llpumepnsie TpebOBaHHMs K IporpaMmam JOMNOJHHTEIBHOrO 00pa3zoBanus eTell:
IIPUIIOKEHHE K MUChMY JlenapramMeHTa MOJIOAEKHOH MOMUTHUKH, BOCIUTAHMS M COLMATLHON
nogaep:xkn aered MunoOprayku Poccun ot 11.12.2006 Ne 06-1844;

5. Meroanyeckne — peKOMEHJALMH [0  [POCKTHPOBAHHIO  JOMONHHTEIbHBIX
o0uiepasBUBaOLIMX NPOrpamMm (BKIIOYAs Pa3HOYPOBHEBEIE IIPOTPAMMBL): MPHIOKEHNE K THCHEMY
Munucrepersa odpazosanus U Hayku Poccuiickoit @enepanuu ot 18.11.15 Ne 09-3242;

6. ABTopcKkas paspaborka yunurens xumuu ' BOYNel 566 r.Mocksbl, Sckesua O.A.

Jannas oOpaszoBaTe/lbHas [pOrpaMMa HMMEET €CTECTBEHHOHAYYHYIO HANpaBlIeHHOCTh,
HalpapjeHa Ha (OPMHPOBAHHE HAYYHOI'O MUPOBO33PEHMS, PACHIUPSIET KPYro30p ydyalluxcs npu
AajibHeHIeM U3YYeHNUH TIPEIMETOB €CTECTBEHHOTO LIUKIIA

Hean nporpammbl: o0ydeHHe MPAKTHYECKOH XHMHH, pasBATHE €CTECTBEHHOHAYUYHOIO
MHPOBO33DEHHSA M JIMYHOCTHOW MOTHMBALMM K [O3HAHWIO UYEpe3 HCCIIEI0BATEIBCKYIO
AEATENBHOCTh B IPOLECcCe U3YyYeHUs XUMHUH.

3aga4u nporpaMmabi:

- 00Y4HTh OCHOBAM MPAKTHYECKON XUMHUU: aHATH3Y U CHHTE3Y,
- Hay4uTh NPUHLKIIAM M METOJMKE [POBEACHUs HCCIIEI0BATEILCKOM padoThl;

- 00y4uTh paboTEe ¢ XUMHYCCKUMH PEaKTHBAMH U [TPUOOPAMH, IIPOBEAECHUIO MPOCTEHIIIHX

1ab0paTOPHLIX OlEpallKil: Harpes, NeperoHKa, SKCTpakius, QUIbTPOBAHUE, B3BEIIUBAHNE U T.J1.;

- O3HAaKOMHTB C I[POHCXOKICHHEM H PA3BHTHCM XHMHH, I/ICTOpHEFI [MPOHCXOKIOCHNA

XHMHHYECKHUX CHMBOJIOB, TCPMHHOB, HOHHTHﬁ;
- ¢(hopMHpOBaTL M PAa3BHTh MOIOKHTEIBHYI0 MOTHBAIMIO K HaibHEHIIEMY H3YUEHHUIO
CCTECTBCHHEBIX HaYK;

- PasBHUThL MO3HABATEIBHYIO U TBOPUYCCKYH) aKTHBHOCTD;



[lnanupyemsblie pe3yabTaTbl 0CBOCHHS NMPEIMETHOIO Kypca

JIMuHOCTHBIE YHHBepcadbHbIe ydeOHble JelcTBHUS:

* oTpeOHOCTh B CAMOBLIPAKEHUH U CaMOpeaIn3alliy, COLUAIbHOM PU3HAHNH;

* [TO3UTHBHAs MOpPAJIbHAsA CAMOOIICHKA 1 MOPAIbHBIE UyBCTBA — YYBCTBO FOPAOCTH [PH
ClleIOBaHUU MOPAITBLHBIM HOPMaM, NePeKUBAHUE CThIIA ¥ BUHBI ITPU UX HAPYLICHUH.

* yCTOWYHBBIN T103HABATEABHbIH HHTEPEC M CTAHOBIIEHHE CMbICI000pasyolei QyHKIHH
[103HABATEIBHOIO MOTHBA,

* TOTOBHOCTH K BbIOOpY ITPOQHIIEHOI0 00pa3soBaHms.

PerynatuBHbie yHUBEpCaJbHbIE ydeOHbIe NeHCTBUA

* [[eJIeTIONaranue, BKI0Yas IOCTAHOBKY HOBBIX LIeeH, npeodpa3oBaHue NPaKTUYECKOi
3aJa4d B MTO3HABATENIBHYIO;

* IUTAHUPOBAHUE NYTH JOCTUIKEHUA LIENIEH;

* YMEHHME CaMOCTOATEIBHO KOHTPOIMPOBATE CBOE BpeMsl M YIIPABISTH HM;

* [103HaBaTe/IbHadA peIeKCHs B OTHOIICHHH AeHCTBUH 110 PEINCHUIO YUeOHBIX H
[O3HAaBATENbHbIX 3a/1a4;

IMoznaBare/ibHbIe YHUBEpPCalibHbIe YueOHbIe JeHCcTBUS

* IPOBOJUTE HAOIIOJEHHUE U DKCIIEPHMEHT MO/ PYKOBOACTBOM YUUTEIs;

* OCYIIECTBIIATEH PACIIMPEHHBINA NOUCK HH(OPMALHH C UCTIOIB30BAHUEM PECYPCOB
oubaunorek u MaTepHera;

* C03/1aBaTh 1 MPeoOpa30BLIBATE MOJACIH U CXEMBbI [UIsl peLeHUs 3a1a4;

* OCYILIECTBIATH BEIOOP Haubonee P PeKTUBHBIX CIOCOOOB PELICHHUS 3a1a4 B
3aBUCHMOCTH OT KOHKPETHBIX YCIIOBHH;

* JlaBaTh ONpeJie/IeHNne MOHATHSIM,

* YCTAHABIMBAThL PUYHHHO-CIIEACTBEHHBIE CBA3H,

* OCYIIECTBIATE JOTHYECKYIO ONEPALUI0 YCTAHOBICHUSA POAOBHIOBLIX OTHOMIEHHH,
OrpaHHYCHUC [TOHATHS;

* 000061aTh NOHATHS — OCYIIECTBIATE JIOTHYECKYIO OTIEpPALHIO [EPEXo1a OT BHI0BBIX
[IPU3HAKOB K POJOBOMY [OHSTHIO, OT [IOHATHS C MEHBIINM O0BEMOM K MOHITHIO ¢ OOJILIINM
00BEMOM;

* OOBACHATH ABJICHUS, [IPOLIECCHI, CBA3M M OTHOLICHUS, BBIABISEMEIE B XOIE
HCCIEeI0BAHNS;

* BBIABUIATh TMIIOTE3BI O CBA3AX M 3aKOHOMEPHOCTAX COOBITHH, MPOLIECCOB, OOBEKTOB;

* Je/1aTh YMO3AKIKUEHUS (MHAYKTHBHOE M [10 aHAJIOTHN) M BBIBOABI HA OCHOBE
ApryMeHTalluH,

KomMyHuKkaTHBHbIE YHHBeEPCA/IbHBIE yueOHble JelcTBHS



* YUUTHIBATH PA3HBIC MHEHHS U CTPEMHUTHCS K KOOP/MHALMH PA3IHIHBIX NO3ULIMH B
COTPYIHHUYECTBE;

* popMyIHpOBaTh COOCTBEHHOE MHEHHE H MO3HLIMIO, aPryMCHTUPOBATE 1
KOOPJMHUPOBATE ¢€ C MO3MIUAMH [TAPTHEPOB B COTPYAHUYCCTBE IIPH BBIpabOTKE 001Iero
pellieH s B COBMECTHOM AEATEIbHOCTH,;

* apryMeHTHPOBATH CBOIO TOYKY 3DEHHS, CIIOPUTH U OTCTAWBATE CBOIO NO3ULMIO HE
BpaK1eOHBIM J11s1 ONIIIOHEHTOB 00pa3oM;

« 3a/1aBaTh BOIIPOCKHI, HEOOXOAMMBIE /sl OPraHu3allik COOCTBCHHOH JIEATEILHOCTH H
COTPYAHHUYECTBA C NAPTHEPOM;

* OCYLIECTB/IATH B3aUMHbIH KOHTPOJIb H OKa3kIBATh B COTPYAHHUCCTBE HEOOXOAUMYIO
B3aMMOIIOMOIIIb;

* OPraHu30BBIBATH U IIAHUPOBATH Y4eOHOE COTPYAHHUCCTBO C YAUTEICM U
CBEPCTHUKAME, ONPEACIATS LUeIH i QYHKLHI YHaCTHUKOB, Croco0bI B3aNMOAEHCTBHS
MIaHUpOBaTh 00IIHE COCO0BI PabOTHI;

* OCYLIECTBIIATH KOHTPOIIb, KOPPEKLIMIO, OLEHKY JCHCTBUM NapTHEPA, yMETh yOex1aTh,

« paboTaTh B rpyIie — yCTaHABIMBATh PabOYHE OTHOIICHU, 5} eKTHBHO COTPYAHHYATE
1 CHIOCOBCTBOBATS NIPOYKTUBHON KOOIIEPALMK; MHTEIPUPOBATLCA B IPYIINTY CBEPCTHAKOB H
CTPOUTH MPOLYKTHBHOE B3aUMOACHCTBIE CO CBEPCTHUKAMH M B3POCIBIMH;

* OCHOBaM KOMMYHHKATHBHOH pe(IIeKCHH;

[Ipeamernbie pe3yabTaThbl

. OMUCHIBATH CBOMCTBA TBEPIABIX, KHAKHUX, ra3000pa3HbIX BEIECTB, BBIACIAL HX
CYIIECTBEHHBIE IPU3HAKH;

. XapaKTepH30BaTh BELIECTBA 110 COCTABY, CTPOSHHMIO U CBOHCTBAM, YCTAHABIUBATD
NPUUHHHO-CIICICTBEHHBIE CBA3M MEKIY TaHHBIMU XapaKTEPUCTUKAMH BEIICCTBA;

. PACKPHBIBATH CMBICT OCHOBHBIX XMUMUUECKUX [OHATUI: aTOM, MOJICKYIa, XHMMHYECKHH
3JIEMEHT, [IPOCTOE BEILECTBO, CIOKHOE BELIECTBO, BAICHTHOCTh, UCTIONB3YS 3HAKOBYIO CHCTEMY
XUMUU;

. [ABATH CPABHUTENBHYIO XapAKTEPUCTHKY XMMUYECKAX SIEMEHTOB H BaKHEHIINX
COCMMHEHHUI eCTECTBEHHBIX CEMEHCTB IET0YHbIX METAJLJIOB U rajl0reHoOB;

. [10JI530BaTHCS TaGOPATOPHBIM 0OOPYIOBAHUEM H XMMHUECKOH TIOCYI0H;

. [POBOAHUTH HECIOKHBIE XHMHUECKHE OTBITHI U HAOMIOACHHS 32 H3MEHCHHEM CBOUCTB
BELECTB B IPOIlECCE MX MPEBPAILEHHH; COOII01aTh MPaBUIa TEXHHKH O€30MaCHOCTH IPH

[pPOBEACHUM HAOMIOICHUH ¥ OTIBITOB;



¢ pasindaTh 3KCHEPUMEHTAIBHO KMCIOThBI U LIE/I0YHM, HOJIB3YIChH HHIAKMKATOPaMH,

0CO3HATH HEOOXOAMMOCTH COOIIIOAEHH Mep 0e30MaCHOCTH PH 00PAIIEHUH ¢ KUCI0TaMU 1

1eJI049amMu.
. rPaMOTHO 00palIAThCA ¢ BEIIECTBAMMU B OBCETHEBHOM KH3HMU;
v 0CO3HaBaTh HEOOXOAUMOCTE COOTIOACHMS [TPABIIT IKOJOTHYECKH OE30I1acHOro

[IOBEJIEHUS B OKPY KaIOIIel [IPUPOIHON cpene;

» IMOHHMATh CMBICIT H HCOGXOILHMOCTB COﬁHPOﬂ,eHI/lH Hp’e,[[l'[HcaHHﬁ, npeniaracMbix B
MHCTPYKIHAX [0 UCTIOJIb30BAHMIO JIEKAPCTB, CPECTB OBITOBOM XMMHUH U Ip.;

L 00BEKTHBHO OLIEHUBATL UH(POPMAILIMIO O BEIIECTBAX M XUMHYECKUX rpoueccax,
KPHTHHYECKH OTHOCHTBCS K MCEBJJOHAYIHON HH(OPMALMHU, HEA00OPOCOBECTHOH pekiame,

Kacarollelcs Croab30BaHN Pa3JIMYHBIX BCIICCTB.

Cojaep:raHue nporpamMmbl

Muoroodpasue XHMHYECKHX peakuuii

Kraccupuxaums XUMUYECKNX PEAKIMN: PEaKIHH COEAMHEHHNS, Pa3I0KEHMs, 3aMeILCHs,
obmena. OKUCIMTENLHO-BOCCTAHOBUTEIbHEIC Peakini. OKHCIHTEb, BOCCTAHOBUTEb, IPOLECCHI
OKMCJIE€HMA W BOCCTaHOBJIEHHS. CoCTaBleHHE YPaBHEHHH OKHCIHTEIbHO-BOCCTAHOBHTENbHBIX
PEAKLHH C IIOMOILBI0 METO/1a JIEKTPOHHOTO DajiaHca.

TerumoBeie dOPEKTHl XMMHUYECKHMX peaKIMid. DK30TEPMHUECKHE M IHI0TEPMHUUECKUE
peakunn. TepMOXHMHUYECKHE YpaBHEHUA. PacdeTsl 10 TEPMOXUMHYECKUM YPABHEHHAM.

CKOpoCTh XUMHWYECKMX peakuuid. DakTopbl, BIUSIOMNHE Ha CKOPOCTh XHUMHUECKHX
peakuuii. IlepoHauanbHoe mnpejacraBieHne o karanuze. OOpartumble peakuuu. [loHsiTHE ©
XUMHYECKOM paBHOBECHM, XHMHYECKHE pPEaKUMH B BOJHBIX DPACTBOPAX. DIEKTPOIUTHI H
HeIeKTPOINTHL. Monbl. KaTtrons! n annonsl. ['naparnas Teopus pacTBOPOB. DIEKTPOIUTHUECKAS
JUCCOLMANUA KHCIOT, OCHOBaHWH M cosel. Cnalble u cHibHBIE 2JeKTpoiauThl. CreneHsb
auccounannn. Crenenb auccouuanuu. Peakunyu moHHOro oOMeHa. YCaoBus TedeHHMs peakiuil
MOHHOTO O0OMEHa /10 KOHUa. XMMHMYECKME CBOMCTBA OCHOBHBIX KJIAaCCOB HEOPraHMYECKHX
COCIMHEHUH B CBETE NPEACTABICHUH 00 SIIEKTPOIMTHYECKOH JAMCCOLMALMHM M OKHCIHTEILHO-
BOCCTaHOBUTENbHBIX peakUuid. [loHdTHe o ruaponuse conei.

Muoroodpa3ue BemecTs

Hemetannel. ['anorenst. Ilonoxkenne B MEPHOAHUECKON CHCTEME XUMUYECKHX 3IIEMEHTOB,
cTpoeHue ux aromoB. Haxoxaenue B npupone. Guznueckre ¥ XUMHYECKHE CBOMCTBA MAJIOTeHOB.
[lonyyenne u npumenenue rajgorenos. Xmop. DU3HUECKHE M XUMHYCCKHE CBOHCTBA XIOpa.

[Ipumenenue xnopa. Xmopoonopon. Dusnueckue csoicrsa. [onyuenne. ConsiHuas KMCioTa u



eé comu. KauecTseHHas peakuus Ha XJOPHI-MOHBL PacnosHasamue XJIOpHIOB, OpOMHIOB,
HOZIMJIOB.

Kucnopon u cepa. IMonoxkenune xuciiopona u cepel B [ICXD, crpoenne ux aromos. Cepa.
Annotponus cepbl. Pu3nUecKue 1 XuMuyeckue ceoiictea. Haxoxnenue B npupose. [pumenenne
cepbl. Cepoogopon. CepoBonopoHas KHcaoTa u ee conu. KauecTBeHHas peakuus Ha Cyabpui-
wonsl. Oxcun cepol (IV). ®usuueckue M Xxumuueckue cporctsa. [Ipumenenue. CepHucTas
kuciota u ee conu. KauectBennas peakumsi Ha cynbdur-uonsl. Oxcun cepsl (VI). Cepnas
KucnoTa. XMMHYECKHE CBOWCTBA pa30aBACHHOW M KOHIUEHTPUPOBAHHOM CEPHOM KHMCIIOTHL
KauecrsenHas peakuusi Ha Cynb(aT-noHBL. XHUMHYECKHE PpEAKUMH, JICKAIIME B OCHOBE
HOJYYEHHsS CEPHON KUCIOThI B MPOMBILIIEHHOCTH. [IpMEHEHHE CePHON KUCIIOTHI.

Asot 1 tocdop. [onoxenne azora n docdopa B [ICXD, crpoerne ux atomMoB. A30T,
u3nuecKHe U XUMUYECKHe CBOMCTBA, MOJIydeHHe U npuMeHeHne. KpyroBopor azora B Ipupo/e.
AMmuak: QU3MYECKHE M XUMUYECKHE CBOMCTBa, nonydyeHue u npumenende. Cojau aMMOHWUS.
A30THas KMCJI0Ta M ee cBodcTBa. OKHMCIUTENbHBIE CBOMCTBA A30THOH KMCHOTHL. I[lomydenue
A30THOW KHCIOTBI B J1a0OpaTopHy. XHMHUYECKHE DPEaKLUH, JEKALlHMe B OCHOBE [OJYYCHHS
430THOM KMCIOTHI B IpoMbiiieHHocTH. [IpuMenerne a30THOM KucmoThl. Coiu a30THOH KHUCIOTH]
¥ HX [IPUMEHEHHE. A30THBIE YA00PEHHUA.

docop. Amtorponus Gocdopa. Pusuueckne U Xummuieckue cBoicTea pocdopa. Oxenj
docdopa (V). Oprodochopras kucaora u ee conn. DocdopHbie ynoOpeHus.

Vrnepon u kpemuuit. Tlonoxkenue yrnepoaa u kpemuus B [ICXD, crpoenue ux aTOMOB.
Yrnepoa. Amnorporust yriepofa. Ousuyeckue U XMMHUUECKHE CBOKCTBA yriepoaa. AncopOuus.
YrapHblil ra3, CBOMCTBA H QU3HOIOTMYECKOE ICHCTBUE Ha OPraHm3M. Y IJICKUCIIBIN ra3. YroipHas
kuciota U ee conu. KauecTseHHble peakudd Ha kapOoHaT-noHbL. Kpyrosopor yriaepona B
npupoje. OpraHuyecKue COSIMHEHUs YIIepoia.

Kpemuuit. Oxcun kpemans (4). Kpemuunesas kuciora u ee comu. Crekino. [lement.

Meramsl. [lonoxenne mertamwioB B [ICXD JI.M.Mengeneesa, CTpOeHHE HX aTOMOB.
Metasindeckas cBa3b. (Pusnyeckue CBOHCTBA MeTauloB. Pan  akTHBHOCTH  METa/UIOB.
Xumunueckue croiicTa mMetawios. O6mue crocobsl moyueHns MeTanios. CiuiaBbl METAJIIOB.
lenoynble MeTaLIbl. [1oN0KEHHE IIETOUHBIX METAJIOB B [MEPHOAMYECKON CHCTEME, CTPOCHHE
ux aroMoB. Haxokaenue B rnpupoje. MarHuii W KajdbLMi, WX B&XKHEHIIHWEC COCAMHCHHI.
JKecTkocTh BOJBI M CIIOCOOBI €€ YCTPaHEHHUS.

Amomusani. [lojgoxkenne aJTIOMHHHA B MEPHOJUYECKON CHCTEME, CTPOEHHE €ro aroma.
Haxoxkienue B npupoje. PUBHYECKHE W XMMHYECKHE CBOMCTBA AMIOMMHMA. AMQOTEPHOCTH

OKCHAd K 'MIPOKCHI4d aJTFOMAHHA.



Keneso. Ilonoxkenne sxemesa B IEPUOANMYECKOW CHCTEME, CTPOGHHE €ro aroma.
Haxoxjenne B mnpupone. @Dusuueckie ¥ XUMHYECKHE CBOWCTBA Keiesa. Bakueline
COCIIMHEHUA JKEIe3a: OKCUbL, rHAPOKCHABl 1 comy kenesa (II) u xenesa (III). KayectsenHsie
peakiiMy Ha HOHBIL.

KpaTkuii 0030p BasKHellIUX OPTaHHYECKHX BENIECTB

[pemmer opranmueckodt xumun. Heopranudyeckue © OPraHWYecKWe COCIMHEHMS.
Yrinepon — ocHoBa ku3Hu Ha 3emie. OCOGEHHOCTH CTPOEHHS aTOMA YINIEPOa B OPraHHYeCKHX
COE/IMHEHHSAX.

YraeBogopoasl. [lpenensrsie yriesomopoisl. Meran, 9TaH, NpomaH — npocreimme
NPEACTABUTENN  NPEACIBHBIX  YIIEeBOAOPOA0B. CTPYKTypHBIE (OPMYIBI  YIIEBOAOPOJIOB.
['omomoruvecknii psa npeienbHbIX YIIeBoaopoaos. ['omonorn. MDusmueckne W XUMHUYECKHE
CBOHCTBA NPEEIBHBIX YIIIEBOAOPO/I0B. Peakuun ropenus u samemenns. Haxoxknenne B npupoje
PEICIbHBIX YIIIEBO10po10B. [IpuMeHeHne MeTaHa.

HenpenenbHbie yrneBoaopojibl. OTHICHOBBIH Pl HEHPEHEIbHBIX  YIIIEBOIOPOIOB.
OtuiieH. PU3MYECKHE U XHMHYECKHE CBOMCTBA STHIIEHA.

ALETHIICHOBBIH PAI HENPECIbHBIX YINIEBOAOPOa0B. Anernnen. CBoiicTBa anermiena.
ITpumenenue auernnena.

[Ipoussoanbie  yrmesogoposos.  Kpatkuit  0030p  OpraHudecKHX  COEAHHEHWIi:
ONHOATOMHBIC ~ CIUPTHI, KapOOHOBBIE KHMCIIOTBI, CHOXHBIE OS(HUPBI, KHUPbI, YTIEBOMIBI,
aMHHOKHC/IO0THL, OeIkd. Posb Oenkos B opranusme.

llowsitue o BbICOKOMONEKYNAPHBIX BemecTBax. CTPYKTypa [ONHMEPOB: MOHOMEP,
MOIMMED, CTPYKTYPHOE 3BEHO, CTENCHb Ioaumepnsanud. [loamdTuneH, HOIHIPONNIEH,
MOAUBUHUIXJIOPH/L.

Cpoxu u MeTOo/Ibl peasin3aniu NPorpamMmabl

OcBoeHHE MPOrpaMMBbl PACCYUTAHO HA OJMH TOJ(

Bospacr gerei, obyuarommxcs 1o nporpamme, 14-15 ner

B teuenne o0yuenus ywaiiuecs, 3aHUMaAch OJWH pa3a B HEEIO 110 [Ba 4yaca, H3yqarT
OPUTMHAIBHYIO [IPOTPaMMY 10 XHMHUH.

[Iponcxoant yriybienue NoyveHHBIX 3HAHMH 110 XUMHHM C AKIEHTOM HA MOJYUCHHE
HABLIKOB CAMOCTOATEIBHOW HCCIIEN0BATENbCKOH paboTel. dDopma 3aHsTHI [peaycMaTpHBaeT
COYETaHME TEOPETUYECKON YacTH C MOCIECAYIONIEH NMPAKTHUECKOH MPOBEPKOM U 3aKperiecHnem
TOy4EeHHBIX 3HAHHH MyTEM IIPOBE/ICHUS PA3THUHBIX OIBITOB Ha 6a3e XMMHUYECKOI TabopaTopH.
Ilporpamma peanusyercs Ha Gase xumuueckoit nadopatopun «Toukh pocta». Popmbl 3aHsTHIE
OMPCACHAIOTCA  TEM, YTO IpOrpaMMma HMECT MPEUMYIIECTBEHHO —ECTECTBEHHOHAYUHYIO

HarpaBi€HHOCTh C 3JIEMEHTAMH X YI0KECTBEHHO-3CTETHUCCKOH HAIMPaBJICHHOCTH.



3aHsTHSA NPOXOJAT B BHje JieKuuil, Oecell, 1ab0OpaTOPHbBIX 3aHATHH, IPAKTUKYMOB, a TAKKE B
¢opMe BUKTOPHH, KOHKYPCOB, NMPa3IHUKOB. Bo BpeMs 3aHATHI JICTH MONYHAlOT TEOPETHYECKHE
3HAHWS, KOTOPBIE 3aTeM [OAKPEIULIOT IIpakTUdecKod paboroi. Ilemaror ocymecTsiseT
HeOOXOMUMYIO TOIEP/KKY W KOHTPOIb BO BPEMsA BCErO 3aHATHSA. 3aBepIICHHE KKIOH TeMbI
COIPOBOXKIACTCS UTEHHEM COOOLICHHH, MOATOTOBIEHHBIX OOYYAIOIIMMUCA, JEMOHCTpAIUCH
OI1LITOB.

Ocoboe BHUMAHHE BO BpeMs NPOBEJICHHS 3aHATHH yAIAETCA CTPOromy COONIOMECHHIO MPaBi
paGoTel U TEXHUKH OE30MACHOCTH B XMMHYECKOH J1abopaTopyy.

[Ipu peanu3zanuu MporpaMMel UCIIOAB3YIOTCS CACAYIOMIHE METOIbL:

- mpobrneMHbii (1pobieMHOE H3/I0KEHME MaTepuaja MpH HM3Y4CHHH BONPOCOB SKOJIOIWH,
HAY4HO# STUKH, TIPU AHAIM3E [EPCIIEKTUBHBIX HAIPABICHNH PA3BUTHA HAYKH);

- mpaKkTHYeckuil (mpakTHYecKHe paboThl Ha KaXKI0M 3aHATHH);

- JeATeNbHOCTHBIN (BBEJICHME MHIMBHMAYAlbHBIX 3aJaHuil W CaMOCTOATENBHOH paboThl C

JIUTEPATYPOii).

KaJjieniapHo-reMaTHYeCKHil I/IaH 3aHATHIA Z0NOJHATEIbHOI
o0pa3zoBaTeIbHOI NPporpaMMbl «XHMHS B IPHPO/Ie» ¢ YKa3aHHEM
HenoJn3oBanust HuQpoBoii jadbopaTopuu

«Touxa pocray»

No Hassauue O0mee Haszpanwme onwita | Llenesas Odopynosa-
3aHATH | Pa3desioB M TeM | KOIHYeCT YCTAHOBKA HHE
s BO HaCOB
1 Beenenune B mporpamMmy
2 yaca
1.1 BBomoe 3anstHe | 2
Ilpeamer XHMHUHK
8 uacon
2:1 [TousaTus: aToM, |
MOJIEKYJIa,
JIEMEHT
22 duznyeckue U 2 «Terooit adpext | [lokasars, 4To Hatuux
XHUMHYECKHE pacTBOpCHHA pacTeopeHne TEMIIEPATYPEI
SIBJICHUA BEILIECTB B BOAE» BEIIECTB UMEET Pl MJIATUHOBbI
NPH3HAKOB
XHUMHYECKOH
peaKImu _
2.3 duszudeckue 1 «Temnepatypa [Tokazars JlaTanuk
CBOHCTBA I1aBJIeHNs 3aBHCHMOCTh TEeMIEpPaTyphI
BELIECTR C (hrzHIecKux [TATHHOBBIH,
PasHbBIMH THITAMH CBOMCTB BEIIECTB JaTYHK TeM-
KPUCTAIIMYECKUX | OT THIIa repaTyphl
periéToK» XUMHYECKOH CBI3H | TepPMOMapHLIN
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YucTele BelIECcTBA
U CMECH

HOHOB

2.5 Pasnenenne 2
cMeceit
2.6 3aKkoH 1 «3aKoH co- DkcnepuMeHTansHo | Becel
COXpaHeHUsl XpaHeHust € JOKa3aTelbCTBO ANEKTPOHHBIE
MAacchbl Macchl Be- JCHCTBUS 3aKOHA
ILIECTBY
3 XHMHYECKHE PeakIHH
3 4aca
3.1 [Tonartue o 2 «llonyuenue CuHTE3 CONU U3 Lindposoii
XHMHHUECKOM MEeJTHOTO KYy- KHCJOTBI M OKCHA | MHKPOCKOT
B3aUMOJICHCTBUI nopoca» MeTana
_ BELIECTB
3.2 [TpunumnEB 1
rpaUIECKOro
0TOOparkeHus
peaknui
4 Copemennoe jJadopaTopHoe 000py/0BaHHE
2 yaca
3 Padora ¢ razamn
3 yaca
8.1 Passurtye Xxumuu. | 2 «Omnpeaenenne OkcnepumenTanbio | [pubop s
Oneithl K. cocTasa ONpeACINTb OTIpCIEIICHHUA
[puctn, BO3/IYXa» CoIep:KaHue KHc- cocTaBa
K.-B. Illeene JIOpOJa B BO3YXE BO3/1yXa
5.2 Bonopon, 3
KHCIIOPOA U
AMMHAK
6 W3yuenue razop | 2
H PACTBOPOB
74 Pabora ¢ pacrBopamu. Boaa
8 uacon
| [MousgTus: 2 «Bnusnue Cdopmuposats Hartauk
pacTBoOp U PacTBOPHTEIIA [MpEeaCTaB/ICHHE O QJIEKTPO-
pacTBOpeHHE Ha BJIHAHHH MNpOBOJAHOCTH
JAHCCOLHALLME Y PacTBOpHUTE/IA Ha
JMCCOLHALIMIO
_ HIEKTPOJIUTA _ _
Tl Kpucranisl 2 Habmronenue 3a [Tokaszatsb Lndposoit
pOCTOM 3aBHCHMOCThb MHKPOCKOII
KPUCTAIIOBY PacTBOPUMOCTH OT
) _ TEMIIEPATYpPhI ]
73 H[énoun u 2 «Onpenenenne Cdopmuporath Hartunk pH
KUCJIOTBI pH pasniunbix peJicTaBlneHue 0
cpea» mkate pH :
7.4 Conn 2 «Omnpenenexue 3akpenuThb Haruux
KOHLEHTpALUN NpEACTABICHHE O HIAEKTPO-
COITH TI0 3MEKTPO- 3aBHCHMOCTH [IPOBOAHOCTH
HPOBOJHOCTH ANEKTPO-
pacTeopa» [IPOBOIHOCTH
pacTBOpoOB OT
KOHIIEHTPALUH




panyra

8 XHUMHS BOKPYT 1
Hac.
[pazauuunas
XMMHS
9 MeTa/ibl H HX COCAHHEHHUS 5 yacoB
9.1 MeTaisl ¥ HX 1
COeHHEHHS —
CTOHKHE U
AKTHUBHBIE,
TBEPIBIE U
MSATKHE,
JIparoLeHHble
9.2 MeTasst 2 «CpaBHHTENIBH KonugecTBeHHO Haruuk
OCHOBHBIX TPYIII ast xapaxre- 0XapaKTEPU30BATE HaTIPSKEHHSE
pHCTHKA BOCCTAHOBHTEb-
BOCCTAHOBUTEI HYIO cr1oco0HOCTh
LHO# METaNJIOB
CITOCOOHOCTH
METAIOBY
03 MeTannel 2
110OOUHBIX TPy
10 DNeKTPOXHMHSA
4 yaca
10.1 ['anpBanuyeckue | 1 «3aBHCHMOCTh Chopmuporats Hatunk
EMEHTBI IEKTPO- npecTaBiIeHne o AMEKTPO-
[MPOBOIOHOCTH 3ABHMCHMOCTH [IPpOBOJHOCTH
PacTBOPOB ANEKTPONPOBOIHOC
CRUTIEREER TH PaCTBOPOB OT
ANEKTPOIUTOR KOHLEHTPALIHHN
wE HOHOB
KOHI[EHTPAIIHUK
HOHOB» _
10.2 YeTpoiceTBO 1 «OrnpeaeneHue 3aKpenuTh Hatuuk
OaTapeitku KOHLCHTpalHKu npeAcTaBlIeHHE O JIEKTPO-
COIIH T10 BNEKTPO- 3ABHCHMOCTH NPOBOIHOCTH
MPOBOJHOCTH 3JIEKTPO-
pacTBopa» TIPOBOJHOCTH
PACTBOPOB OT
KOHIEHTPALHH
HOHOB
10.3 Koppo3sus 2
METaJI/IOB.
3amura oT
_ KOpPPO3uu
11 Kejeszo. CBolicTBa xKeJjieza
4 yaca
11.1 OcobeHHocTH 1
JKeesa u
COeIHHEeHHH
Keesa.
Marnetusm
1.2 Peaxumnu 3
COeJIMHEeHHH
JKenesa.
XHUMHYeCKas




12 HemeTtann
6 uacos
12.1 Cepa u ocop - | 3 «Cunres Usyuuthb
THITHYHBIE CepoBOJIOPO/IA. nabopaTopHIe
npeacTaBUTeN ! KauecTBennbie cnocoOb
HEMETAIOB peaKluy Ha TIONYYEHHS CEpO-
CEPOBOIOPO U BOJ0OpO/IA, ero
CYNB(UABIY CBOMCTBA U
CBOHCTBA
cynehugos
1.2.2 I'anorexsr. 3
Cx0/acTBO H
pasauyuns
13 AHAJIN3 H 0YHMCTKA BeulecTB 8 yacos
13.:1 WnauxaTtopsl. 3
[Tonyuenue u
U3yUCHHE
CBOWCTB
135.2 Crioco0nl 2
oOHapyKeHUs
KaTHOHOB M
aHHOHOB,
LlBeTHbIC
peakuuu. AHainus
CMECH CoJieH
13.3 OKHCIUTEILHO- 3 «HM3menenne pH Jlokasars, 4To B Hatuuk pH
BOCCTAHOBHTEIBH B X0/1e npoiecce
bI€ PEAKIIMH B OKHCIHUTEIbHO- nporekanus OBP
6]':,1']"){ HB BOCCTAHO- BO3MOXKHO
sraboparopun BUTC/IBHBIX o0pasoBaHue
peakumni» KHCIIOTBI HITH
IIETOYH
14 I'eHeTHYECKAs CBSI3b HEOPraHUYECKHX COeJHHeHHH § yacoB
14.1 Mmuoroobpaszne 4 «Onpenenenue Dkenepumentaibio | datamk
Heﬂpl"aHquCKHx dMMHAYHOH pampmaTb INEKTPO-
XUMHIECKHX CeJTUTPHI U MOYEBUHY W MHHE- | MPOBOIHOCTH
BEIIECTB U MOYCBHHBI» palibHBIE
peakuui yrobpenus
14.2 Oxcuasl 4
METAI0B U
HEMETAILIOB _
15 Muoroobpasue oprannyeckux coequuennii 10 yacon
15.1 MuorooGpazue 3
COeJIHHEHHH
yriepoja
15.2 Moromue 3 «Omnpenenenue Cdopmuporats Harauk pH
BELIECTRA pH pasnuunbix npeAcTaBIeHHe O
cpem» mikane pH
15.3 Kpaxman u 1
TJII0KO3a
154 Opranngeckue 3
BeIllecTBa B
[pupoje

HUTOI'O: 74 waca ¢ y4eToM KAaHUKYJISIDHOIO BPeMEeHH OCEHHHUX H BECEHHHX KAHUKYJI




@opMBbl IPOBEPKHU Pe3y/IbLTATOB 00yUeHHs 110 J0NOJHHTEILHON nporpamme «XuMus
HauanbHas IMarHocTuka - TeCTHPOBAHHE

ITpomexyTOUHAast AMATHOCTHKA — PELLICHHE 3a/1ay

WToroBas AMarHOCTUKA - TECTHUPOBAHKE

CobecenoBanue ¢ 00ydaOmuMucs

Belinonaenne HeGOMBIINX MPAKTUYECKUX CaMOCTOATENbHBIX padoT

JleMoHCTpaLus paHee [pOoAeIaHHOT0 YKCIIEPUMEHTA

B redenue yaebHOro roga odyqaromuecs yqJacTByOT B XHMHUECKHX OJIMMITHA/IAX H

KOH(pEpEeHHAX

Obecneyenne NPporpaMMbl METOJAHYECKOH NPoAYKLHel

B kadecrBe JMJAKTHYECKHX MATEPHANIOB HCIONB3YIOTCA HarlsaHele nocobus: Ttabnuua

pacTBOPUMOCTH M rmepuoauueckasd Ttabmuuna /[l M. Menjeneesa; KOMIEKIMM [0JE€3HBIX

MCKOTIAEMBIX, 10YB, He(PTH, MKaaa TBEPIOCTH U T.IL.
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