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Pabouas mporpamma 1o BHEYPOUHOH IEATEIBHOCTH  sBIIsieTcsl 4yacTbio OCHOBHOI 00pazoBaTeabHOM
nporpamMMmsbl cpeaHero oomero oopa3zoBanus MBOY «I'uMHa3us» U COCTOUT U3 CICAYIONIUX Pa3ACiIOB:
1) pe3yabpTaThl OCBOCHHUS Kypca BHEYPOUHOH JIESITEINBHOCTH;
2) cojep)kaHue Kypca BHEYPOUHOM JAEATEILHOCTH C yKa3aHueM (OopM OpraHU3aliy U BUIOB
JESTEIIbHOCTH;
3) TemaTHuecKoe IIaHUPOBAHHE.
1. Pe3yabTaTbl 0CBOCHHMS Kypca BHEYPOYHOM JAeATEJbHOCTH «XMMHYECKHI aHAJIN3 BelecTBY.
JInyHOCTHBIE pPe3yJIbTAThI
- OTBETCTBEHHOE OTHOIIEHHE K YYEHHIO, TOTOBHOCTh M CHOCOOHOCTh ydYamuxcs K CAaMOpPa3BUTHIO H
caM000pa30BaHUIO HA OCHOBE MOTHBALIMU K 00YUEHHUIO U TO3HAHHUIO;
- (hopMupoBaHrEe KOMMYHUKATUBHONH KOMIIETEHTHOCTU B OOIIEHUH U COTPYAHHUYECTBE CO CBEPCTHHUKAMHU B
0o0pa3oBaTenbHOM, yueOHO-UCCIIeI0BATEIBCKOM, TBOPUECKON U IPYTUX BUIAX JNEATEIbHOCTH;
- YMEHHE SICHO, TOYHO, TPAaMOTHO M3J1araThb CBOM MBICIU B YCTHOM M NMHCBMEHHOM pe4M, HOHUMATh CMBICI
MIOCTABJIEHHOM 3a/1a4uM, BEICTPAUBaTh apTryMEHTALIUIO, IPUBOIUTH IPUMEPHI;
- pa3BUTUE KPUTUYHOCTH MBIIIJICHUS, YMEHUS DPACIIO3HABATH JIOTMUECKH HEKOPPEKTHBIE BBICKA3BIBAHMS,
OTJINYATh THIIOTE3Y OT (PaKTa;
- pa3BUTHE KpPEATUBHOCTU MBIIUICHUS, WHULMATUBBL, HAXOJUUBOCTH, AaKTHUBHOCTU IIPU pELIECHUU
apudmeTHyecKux 3a/1ay;
- (hopMupoBaHKE yMEHUSI KOHTPOJIUPOBATH MPOLIECC U PE3yNIbTaT YIeOHOH MaTeMaTHuIeCKON AeITeIbHOCTH;
- (popMupOBaHUE CIIOCOOHOCTH K DMOIMOHAILHOMY BOCHPUSTHIO XUMHUYECKUX BEIIECTB, 3a/1a4, PELICHU,
pacCyKJICHUH;
MertanpeaMeTHbIM pe3yJIbTATOM U3YyUeHHUsI Kypca sBIseTCs (OPMUPOBAHHE YHHBEPCAJIbHBIX Y4EOHBIX
neiicruii (YVY ).
Perynsarusnbie YV /I
- CaMOCTOSTEIHPHO OOHAPYKHUBATh U (POPMYITHPOBATH YICOHYIO TIPOOIIEMY, ONIPEICIISTh 11EIh;
- BBIIBUTaTh BEPCUU pEIIEeHUs MpoOJIeMbl, OCO3HABATh (M MHTEPIPETHPOBATH B CIydyae HEOOXOIUMOCTH)
KOHEYHBIH pe3yibTaT, BHIOMpPATh CPEICTBA JOCTHXKEHHS LIEIM M3 NPEUIOKEHHBIX, a TaKKe HCKaTh WX
CaMOCTOSITEIILHO;
- COCTaBJIAThH (MHAMBHUIYaAJIbHO WM B TPYIIE) IJIaH PELIEeHUS MPoOaeMbl (BBIIIOIHEHUS TPOEKTA);
- pa3pabaThIBaTh NPOCTEUIINE AITOPUTMBI XUMUYECKOTO aHAJIN3a,
- CBepATh, paboTas MO IUIaHY, CBOMU JEHCTBHUS C II€JIbI0 M NPU HEOOXOAMMOCTH HUCHPABIATH OLIMOKU
CaMOCTOSITENILHO (B TOM YHCIIE U KOPPEKTHUPOBATH IUIAH);
- COBEpILIEHCTBOBATH B TUAJIOTE C YUUTEJIEM CaMOCTOSITEIbHO BEIOPaHHbBIE KPUTEPUH OLIEHKH.
ITo3naBarenbHble YV /I
- (opmupoBaTh mpeaCTaBICHUE O XHUMHYECKON Hayke Kak cdepe UYeIOBEYEeCKON eATeThHOCTH, O €€
3HAYUMOCTHU B PA3BUTHU [IUBUIIU3ALINY;
- IPOBOJUTH HAOIIOACHUE U XUMUYECKUH OIBIT MO/ PyKOBOJCTBOM YUUTENS;
- OCYILECTBJIATH PACIIMPEHHBIN MOUCK HH(POPMALIUHU C UCIIOJIB30BAHUEM pecypcoB Oubnuorek u MHTepHeTa;
- OMpEeNATh BO3MOKHbIE HCTOYHUKH HEOOXOAMMBIX CBEICHHM, aHAIM3UPOBATh HalJEHHYIO HH(OPMALIHIO
U OLIEHUBATH €€ I0CTOBEPHOCTH;
- HCII0JIb30BaTh KOMITBIOTEPHBIE 1 KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH AJIs1 JOCTH)KEHUSI CBOUX LIEJIeH;
- C03/1aBaTh U MPeoOpPa30BBIBATh MOJIEIH U CXEMBI JJIS peIlIeHus 3a/1a4;
- OCYIIECTBIISATh BbIOOP Hanbosiee 3p(HEeKTUBHBIX CIIOCOOOB PEIICHHS 3a7a4 B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBU;
- aHaJIM3UPOBATh, CPABHUBATH, KJIACCUPUIIMPOBATH U 00001aTh (HaKThI U SBICHUS;
- 1aBaTh OIPENETICHUS MOHATHUSAM.
KommynukatusHbie YV /I:
- CaMOCTOSITEJIbHO OpPraHW30BbIBaTh Y4eOHOE B3aMMOJEHCTBHE B Tpymie (OnpenensTh OOIue e,
JIOTOBApUBATHCA APYT C APYTOM U T. 11.);
- B INCKYCCHUH YMETb BBIJIBUHYTh apTYMEHTHI,
- YYUTHCSI KPUTUYHO, OTHOCUTHCSI K CBOEMY MHEHMIO, C JOCTOMHCTBOM MpPHU3HABaTh OIIMOOYHOCTH CBOETO
MHEHUS U KOPPEKTUPOBAThH €T0;
- TIOHMMas MO3MLHI0 JApPYroro, pasjinyaTb B €ro pedu: MHEHUE (TOUKYy 3pEeHHs), J10Ka3aTeIbCTBO
(aprymenTsl), GhakThl (TUTIOTE3bI, AKCHOMBI, TEOPHH );
- YMETb B3IVIAHYTh Ha CUTYalLUIO C MHOM MTO3UIIMU U JOTOBApUBATHCA C JIFOJABMH MHBIX TO3ULIMI.




2. Coep:kaHne Kypca BHEYPOUHOM AeATeIbHOCTH « XHMHYECKUI aHAJIN3 BeleCTB» € YKa3aHHEM
(¢opM opranusanumu U BUAOB AeATEJIbHOCTH.

Beeoenue (3 u.)
Xumusi U cpena obutanus. Hoocdhepa. MOHUTOpPUHT COCTOSHUSI OKpyxkaromiei cpeasl. Cucrema
«[Tpou3BoacTBO - OKpy’Karomas cpena». PernonanbHble MpoOiieMbl OKpyskatomien cpeabl. COBpeMEeHHbIE
MOJIXOJIbI K CO3/ITAaHUIO MAJIOOTXOIHBIX U pecypcocOeperaronmx TeXHOIOTHA.
Pa3zoen 1. 3acpsaznumenu u ux ucmouruxu (2 u.)
[TonsTue o 3arpsizHeHuu OKpyxkaromiei cpeabl. Kinaccubukanusa 3arpssuureneil. OObeKThl 3arps3HEHHUS.
DKOJI0rM4ecKkoe HOPMUPOBAHHUE KayecTBa OKpyXkaroliel cpeapl. CTaHIapThl KaUeCTBAa OKPYIKAIOLIEH CpPEIbl
(ITAK, ITJIB). OcHOBHBIE HCTOYHHMKH 3arpsi3HEHUs peruoHa. [IpoekTHas neATeIbHOCTh IO JTaHHOMY
pazzeny.
Pasoen 2. Xumuueckuii ananus cuopocghepuol (1 u)
JuctwunpoBanHas Boja. Tsbké€nas Boja. Ilonsarue ruaposormueckoro nukia. VICTOYHUKH 3arps3HEHUs
BoAbl. MeTonibl 60prOBI ¢ 3arpsi3HeHus MU Boabl. Kucnothele ocanku. Ormpenenenve PH mpu momorniu
YHHUBEpCATbHOW WHAMKATOpHOU Oymaru. OmpeneneHune KapOOHATHOW KECTKOCTH MPOO BOIBI, B3ATBHIX M3
pa3HbIX UCTOYHHUKOB. [IpoeKkTHas 1eATenbHOCTh IO JAHHOMY pa3/ely.
Paszoen 3. Xumuueckuii ananuz ammocghepol (7 4)
Brnusinue coctosiHus atMocdepbl Ha 310poBbe uenoBeka. KucnorHele noxau. «Mmuranus oOpa3oBaHUs
KUCJIOTHBIX TOKAECH» JIEMCTBUEM KHUCIIOT HAa CKOPIIYNY SIULI.
DKOJOTHYECKHT MOHHUTOPUHT Bo3ayxa. [IpoOnembl TEXHOTEHHOTO 3arps3HeHHsi aTMoc(hepbl peruoHa.
BriBo popmyt BemecTBa 1Mo MpoIyKTaM X CTOPAHHSL.
Pazoen 4. Xumuuecxuii ananusz rumocghepot (6 u)
Paspymienne mouBsl (9po3ms, 3acosieHue, 3abonauymBaHue). CocrtaB TOYBBL. KHCIOTHOCTH TIOYBHI.
Omnpenenenve pH mouBbl. Ya00peHus, X BUAbl. XUMUYECKHE CPEICTBA 3alUThl pacTeHH. Brrancnenue
MaccoBOM JIONIM DJIEMEHTAa B BEILIECTBE, HAXOXKACHHUE JOJIM IPAKTUUYECKOIO BBIXOJAa IMPOAYKTa OT
TEOPETUYECKH BO3MOXKHOTO.
Pazoen 5. Xumuueckuii ananusz nuwegolx npodykmos (6 u)
OcHoBHbIE XMMHUECKHE BemlecTBa nuiu. OmnpeneieHre coiep aHus OETKOB B MPOAYKTaX MHUTAHUA.
Mertaibl, X BIHMSHHE Ha OpraHu3M udenoBeka. OnpeaeneHue KaTHOHOB METAJJIOB B MPOAYKTaX MUTAHUS.
[Tummessie 106aBKH, X BUABL. BnusHue muiieBsix 100aBOK Ha OpraHu3M denoBeka. OmnpeseneHre MUIIeBbIX
N00aBOK B MPOAYKTaX MUTAaHUS MECTHOTO MNpoM3BOACTBa. [lomyueHue apeBecHOro yrisi, U3y4eHHUE €ro
asicopOIMoHHOM ciocobHocTH. OmnpeneneHne kapooHaTa v TUAPOKapOOHATa HATPUSI B MUTHEBOM COJIE.
3axnrouenue (3 u)
[Icuxonorudeckre OCHOBBI M crienM(HKa BBICTYIUICHUS - 3alllUTa UCCIENOBATENbCKONW paboTHI. 3arura
MIPOEKTHBIX padoT.
Dopmbl opeanu3ayuu y4eOHbIX 3AHAMUN
- JIEKIH, Oecebl, MPAaKTUKYM, KOHCYJbTallUH;
- YPOKH - UCCIIEIOBAHUS, YPOKH - MyTEIIECTBUS;
- IpaKTU4YecKue paboThl;
- 00cyX/IeHre 3aJJaHui 110 TOTIOTHUTELHON TUTepaType;
- IOKJ1aJIbl YYEHUKOB;
- cocTaBiieHue pedepaTos;
Buowvt oeamenvnocmu eneypounoil oesameabHocmu:
- pelieHue NpaKTUYECKUX 3a]1ay,;
- pelleHre OTMMIIUAIHbBIX 3a/1a4;
- KOHKYPCBI;
- 3HAaKOMCTBO C Hay4HO-TIOMYJISIPHOM JINTEPATypOH, CBA3aHHOU C XUMUEH;
- caMoCToOsTeNbHAs paboTa;
- yueOHO-UTPOBasi AEATEIbHOCTD;
- paboTa B mapax, B rpyInax;
- IPOEKTHAsI 1€ TEIbHOCTb.



3 .TemaTn4eckoe IJIAHUPOBAHHME KyPCa BHEYPOUHOIl 1eSITeIbHOCTH

«XuMHUYeCKoe IPOU3BOJACTBO>»

Ne n/m | HaumeHoBaHMe TeMbI KoJsnyecTBo 4yacoB
1. | Beeneunue 3 yaca
2. | 3arps3HUTENH U UX HCTOUHUKHU 2 yaca
3. | XuMuueckuil ananus ruipocgepsl 7 4acoB
4, | Xumudeckuid aHajau3 aTMOChepsl 7 4acoB
5. | XuMHUUeCKU# aHaIu3 JUTOC(EPHI 6 yacoB
6. | XUMHYECKUI aHAIN3 TTUIIEBBIX MPOAYKTOB 6 JacoB
7. | 3axioueHue 3 4acoB
Hroro 34 yaca
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KanengapHo-temaTnueckoe miIaHUpOBaHUE MO BHEYPOUHOU JAEATEIbHOCTH « XUMUYECKHI aHAJIN3 BEIIECTB»
COCTaBJIEHO B COOTBETCTBUM C:

e paboueil mporpaMMOi IO BHEYPOUHOU JEATEIHHOCTH Kypca « XUMUYECKHI aHAIIU3 BEIICCTBY;

e npukazoM MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoit ®@eneparuu ot 17 mas 2012r. Neo
1645 «O06 yrBepxkaeHUU (QenepaIbHOro TOCYAapCTBEHHOTO 00pa30oBaTeIbHOrO CTaHIapTa
cpenHero obmiero o0pazoBaHus» (C USMEHEHUSIMU U JTOTIOJTHEHUSIMH )

® OCHOBHOW 00pa3oBaTenbHON MporpaMmoin cpeanero obmiero obpaszoBanust Ha 2016-2018r.,
YIBEpXAEHHON mnpuka3oM aupekropa MBOY «'umuazus» ot 01.09.2016r. Ne276 (c
W3MEHEHUSAMU U JIONOJTHEHUSIMHU).

Hean kypca:
nonydyeHue wuHpopmanuu 00 OKpyXKalolllel cpele 4epe3 CO3/laHue HECTaHAAPTHBIX CUTyalul
HUCCIICAOBAaHMA, AKTUBU3UPYIOIIUX TIIO3HABATCIBHYIO JCATCIBHOCTH YUYallUXCA H Pa3sBUBAOIINX

WHTEJUICKTYyaJIbHBIE U TBOPUYECKHE CIIOCOOHOCTH B MPOIECCE TTOMCKA PEIICHUsI ITOCTABICHHOU MPOOJIEMBI.
3apaum Kypca:
1. pacmupuTh Kpyro3op y4aliuxcsi 4Yepe3 pelieHue 3a/1a4, yCTaHaBIMBAIOIIUX CBSA3b XUMUU C APYTUMU
HayKaM#, 0COOCHHO HKOJIOTHEH, OMOJIOTHEH, MAaTEMAaTUKOM.
2. HAy4YMTbCS OLIEHMBATh CBOM CHCTBHS B IMPOLIECCE PELICHUS 3aJayd M BBIOMPATh pallMOHAIbHBIE
CTIIOCOOBI PEUICHHUS.
3. copmupoBaTh MPAKTUYECKUE YMEHHS W HaBBIKK pabOThl ¢ J1abopaTOpHBIM O0OpYIOBaHHUEM W
peaKkTUBaMHU KaK CPEICTBA PACIIMPEHU ITIOJIUTEXHUIECKOr0 Kpyros3opa.
4. o0y4yuTh y4yalluxcsl aJITOPUTMaM BBITIOJIHEHUS], HAMCAHUS U 3alUThl HCCIEA0BATENbCKOM PabOTHI.

No Ko/H9ecTBo JlaTta npoBeaeHus
n/ Tema 3ansaTus Paxkr.
I 4acoB ILnan.
Brenenue (3 4.)
1 XuMHs ¥ cpeqia OOUTaHUS 1 04.09.17
2 | MOHUTOPHHT COCTOSTHHSI OKPY>KatoLIel Cpeibl. 1 11.09.17
3 | CoBpeMeHHBIE TTOAXO/IBI K CO31aHHIO 1 18.09.17
pecypcocOeperarommx TeXHOJIOTHil.
Pasnen 1 3arps3autenu u ux UCTOYHUKH (2 4.)
4 | CtanaapThl Ka4eCTBA OKPY KAIOIIEH CpeIbl 1 25.09.17
5 | OCHOBHBIE HCTOYHUKH 3arpsi3HEHUs] pErMOHA 1 02.10.17
Paznen 2. Xumus rugpocdeps! (7 1)
6 JluctunnupoBaHHas U TshkEnast Bojia 1 09.10.17
7 | Ucrounnku 3arpsi3sHEHUS BOJIbI 1 16.10.17
8 | Metoabl 00pbOBI C 3arps3HEHUSIMU  BOJIBI. 1 23.10.17
9 | Onpenenenue pPH pa3nugHbIX MpoO BOIBI 1 06.11.17
10 | OnpeneneHue kapOOHATHOM JKECTKOCTH MPOO BOJIBI 1 13.11.17
11 | 3ammra NpoeKToB MO TeMe «XUMHsI THAPOchEpbD) 1 20.11.17
12 | IlpoekTHas AITENBHOCT «XUMUS TUAPOChHEpH 1 27.11.17
Paznen 3. Dkosornyeckas xumusi atMmochepst (7 4)
13 | BimssHue cocrosiHust aTMOC(hephl Ha 3JI0POBbE YEIIOBEKA 1 04.12.17
14 | KuciaotHble 10KIU 1 11.12.17
15 | Ilpaktuueckas pabora «Mmuranus  oOpa3oBaHUS
KHCIIOTHBIX JTOKIEi» JefCTBHEM KHUCIOT Ha CKOPIIYIY 1 18.12.17
UL
16 | Dxomornyeckuit MOHUTOPUHT BO3TyXa 1 25.12.17
17 | IIpoGaeMbl TEXHOT€HHOTO 3arpsi3HEHUs aTMOCc(hephbl 1 12.01.18
peruoHa
18 | BeiBog hopmys BemiecTBa 1o NpoayKTaM X CTOpaHHsL. 1 19.01.18
19 | 3ammTa mpoeKTOB MO TeMe «XUMHUs aTMOCHEPhI» 1 26.01.18
Paznen 4. Xumus nurochepst (6 4)
20 | Pa3pymenue moussl ‘ 1 | 02.02.18 ‘




21 | Onpenenenne PH noyBsI. 1 09.02.18
22 | YnoOpeHnus, ux BUIbI 1 16.02.18
23 | XuMHUYECKHE CPEJICTBA 3allUThl PACTCHUH. 1 02.03.18
24 | BeruuciieHre MacCOBOM JOJIH 3JIEMEHTA B BEIIECTBE 1 09.03.18
25 | 3amura MpoeKTOB MO TeMe «XUMHUS JTUTOCHEPHD) 1 16.03.18
Pa3nen 5. Dxonorust nunieBpIX NpoAYKTOB (6 1)
26 | OcHOBHBIE XUMHUYECKHAE BEIIESCTBA ITUIIA 1 23.03.18
27 | Onpenenenue coaepxaHusi OEITKOB B IPOAYKTAX 1 06.04.18
MUTaHUS
28 | OmpeneneHue KAaTHOHOB METAJUIOB B TPOYKTaX 1 13.04.18
MUTaHUS
29 | IInmeBnle 10OABKU, NX BUbI 1 20.04.18
30 | [Nomy4yeHue APEBECHOTO YTJIsl, U3YUYEHUE €TO
. 1 27.04.18
a7ICOPOITMOHHON CITOCOOHOCTH.
31 Onpez[enveHHe KapOoHaTa u rujipokapOoHaTa HATpUsl B 1 04.05.18
MUTHEBOM cozie
3axmtouenue (3 u)
32 | Bammra nmpoekrta 1 11.05.18
33 | 3ammra mpoekTa 1 18.05.18
34 | Bammra nmpoekTa 1 18.05.18
I'paduk npencrapiieHus U 3a1UTHI Pe3yJIbTATOB KypPca BHEYPOYHO# 1eSTeIbHOCTH.
Ne KoanuecTBo JlaTa npoBenenus
n/n Tewa sanstus 4acoB Ilaan. dakr.
1 3amuTa MPOEKTOB MO TeMe «XHUMHUS THIPOCHEPE 1 17.11.17
2 3ammrTa npoeKToB Mo TeMe «XUMHus ruapochepbn 1 24.11.17
3 3anmra npoeKToB Mo TeMe «XUMHs aTMOc(epbI» 1 26.01.18
4 3amyTa NpoeKTOB M0 TeMe «XUMHs JINTOCHEPhD 1 16.03.18
5 3amura npoexTa 1 11.05.18
6 3amura npoexTa 1 18.05.18
7 3amuTa NpoexTa 1 18.05.18




