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IHosicHuTEeNLHAA 3aNIUCKA

AKTYaJIbHOCTB:IIPUMEHEHHUE OUOTPENapaToB U IKOJOTUUYECKH O€3BPEIHBIX
PEryJIATOPOB POCTA, HO3BOJSAIOT YBEIMYHUTD YPOKAUHOCTD IIYTEM CTUMYJIMPOBAHUS
pPa3BUTHS M TIOBBIIICHUS YCTOWYMBOCTH pPACTEHUHM K aOUMOTHYECKUM U
OMOTUYECKUM CTpeccopaM, YCKOPSIOT MpopacTaHue U yKopeHeHue. Hekotopwie
XMMHYECKME KOMIIOHEHTHl HAaKAIUIMBAIOTCS B  PACTEHHUSX W BO3HHUKACT
HEOOXOJAMMOCTh  XMMHKO-aHAIUTUYECKOTO  KOHTPOJS  3TUX  BEIIeCTB  Ha
KAYECTBEHHOM M KOJMYECTBEHHOM YPOBHE. YMEHHE OIpPENEeHsaTh XUMHYECKHE
KOMIIOHEHTBl B OKDPYXXAIOIIEM MHPE SBISIETCA OJHUM M3 IIOKA3aTElIed YPOBHS
Pa3BUTHUSI XUMHYECKOTO MBIIUICHHS IMIKOJbHUKOB, TITYOUHBI U TIOJIHOTHI YCBOCHUS
UMU y4eOHOro Marepuasna, HaJIU4Yus HaBBIKOB NPUMEHEHHUS HPUOOPETEHHBIX
3HaHUM B HOBBIX cuTyanusax. lIpomecc omnpeneneHus BKIOYAEeT COYETaHUE
TEOPETUYECKOI0 MaTepualia, MPEAYCMOTPEHHOIO IIPOTPaMMOW, C YMEHMSIMH
JIOTUYECKU CBSI3bIBATh BOEAMHO OTACJIbHBIE XMMHUYECKUE SIBIECHUSA U (DAKThI, YTO
CTUMYJIHMpYET Oosee YrIIyOJEHHOE U3yuYe€HUE TEOPETUUYECKUX BOIMPOCOB H
NPAaKTUYECKUX 3HAaHWW Kypca xumun.Bmecre ¢ TeM yMEHHME COYETaTh
XUMHUYECKHEH OUOJIOTMYECKUE (PAKTOPBI C y4ETOM S3KOJOTMYECKOTrO BIMSHUS Ha
OKpY>KaloIllie MPOLECChl TTOMOKET OPUEHTHPOBATH IMPOLECC OOyUEHUsI Ha «30HY
OJIv KalIIero pa3BUTHS YUYEHUKA, pa3BUBAasl €ro JIMYHOCTHBIE, METAIIPEAMETHBIE U
peIMEeTHbIE PE3YJIbTaThl, CIOCOOCTBYS MPOPECCHOHATBHOMY CaMOOIIPEIEICHUIO.

OTanuuresbHas 0C00EHHOCThH AAHHOM o0pa3oBaresibHOM
NPOrpaMMBI:KypC pacCUMTaH Ha ydamquxcsi 7-9 kiaccoB W BKJIOYAaeT B cels
W3YYEHUEECTECTBEHHO-HAYYHbIX JIUCHUUIUIMH B KoMIulekce.CouyeTaHne Ka)Jaoro
3aHATHS HA MEXIUCUUIUIMHAPHOMYPOBHE — «XUMHUSL — OHOJIOTHSI — DKOJIOTHS,
MO3BOJIUT Yy4YalIUMCSl CO34aTh OOIIyl0 KapTUHY MHpAa C €ro eIHUHCTBOM U
MHOT000pa3reM CBOMCTB HEXXHBOUW W >KMBOW mpupobl.llo3HakoMuTydammxcs co
CHEUIUAIBHOCTIMHU, TPeOyIOIMMH 3HAHWW B OOJacTU XUMHUHU, OWUOJOTUH W
skojoruv. COBpPEMEHHBIM IIKOJBHUK JOJDKEH 3HaTh IMpaBWia TEXHHUKHU

0e30macHOCTH MpU paboTe € XUMUUYECKMMU BEIIECTBAMH, BIUSHUEM HX Ha



Ouonornueckue OOBEKThl W TUTHEHWYECKME HOPMBI, HalpaBiCHHbIE Ha
COXpPaHEHHUE U YKPEIUIEHHE CBOETO (PU3NUECKOTO 310POBBS.

Kypc mo3BoiMT y4eHHKY HE TOJBKO PACIIUPUTh U YIIyOUTH 3HAHUA IO
€CTECTBEHHO-HAYYHBIM  JUCLUUIUIMHAM, HO W  Pa3BUTh  yHHUBEPCAJIbHbBIC
CIIOCOOHOCTH: HAy4YUThCS TPAaMOTHO BECTU HAONIOACHUS; TOJIydaTb U
CUCTEMATU3UPOBATh JIaHHbIE; JAPYTUMH CJIOBaMH, MPOBOJUTH CaMOCTOATEIHHO
MOJIHBIN LIUKJI y4€OHOro npouecca.

BaxxHolt cTopoHOW OOydeHHs] HAUYMHAIONIETO II0JIb30BATENd  SIBISETCS
pa3BUTHE BHHMAaHHUS U CAMOKOHTPOJS MPU YCBOCHHHM NPOrpPAMMBL. YUaluhcs
JOJKEH TOHSTh, YTO BaXKHO JOCTUraTh LENH MHUHUMAJIbHBIMUA CPEICTBAMH, HO Ha
MaKCUMaJIbHOM ypOBHE. [l 3TOro OH JOJDKEH yMETh OpPraHM30BBIBAaTh MPOLECC
paboOThl MAaKCUMAJIBHO TEXHOJIOTUYHO, UMETh TOHATUE O CTUIIUCTHUKE.

Baxneiimeld  uyacTeio  Kypca  sBisieTcs  (QOPMUPOBAHHUE  CHCTEMBI
npo(ecCHOHANIBHBIX IIEHHOCTEH (IpeanodTeHnit) yvamerocs. B koHeuHoM cuere,
3TO (POPMHUPOBAHUE U €CTh OCHOBHAsI MHBApUAHTHAs METOJO0JIOTMYECKas 3ajaya
Kypca, TaK KaK BCE OCTAJIbHOE — TEXHOJIOTUS U OyJIeT HEOTBPATUMO U3MEHSTHCS C
TeueHueM BpeMeHH. Kypc uznmaraercsi ¢ onopoid Ha pa3BUTHE CaMOCTOSITEIbHOIO
MBILUICHHS] YUaIUXCsl, CaMOOOpa30BaHuUE.

B mporpammy ydeOHOro kypca 3ajoxkeHa paboTa HaJl mpoekTtamu. B
mporecce pa3pabOTKHM MPOEKTa OO0ydaroluecs: KOJUIEKTUBHO OOCYXIAIOT WIEU
pElIeHUs] TIOCTaBJIEHHOM 3aJaud, Jajiee OCYIIECTBISIIOT KOHUENTYAJIbHYIO
npopadOTKy METOJOB M CPEIACTB AOCTWXKEHUs uenu. B mpoiuecce o0ydeHus
MPOU3BOJMTCS AKIEHT HA HAaBBIKKM YCTHOM M TUCbMEHHOM KOMMYHHUKAIUU U
KOMaHJTHOU paOoTHI.

DopMBbI 3aHATUM — JIEKITUU U TIpaKTUUECKUE (J1abopaTopHbIe) pabOThI.

®opMBbI KOHTPOJISI — OIIPOC, Claya MPAKTUYECKUX padoT, 3aIIuTa IPOEKTOB.

AJpecar nporpaMmabl: IIKOJBHUKA 7-9 KIaccos.

Cpoxu peanu3anuu nporpammali: 1 roa. Pexum 3anstuii —1 pa3 B Hezelnto

o 2 akaJeMHUYeCKHX Jaca, HaoJHIEMOCTh B Tpynme —12 ygammxcs.



Heap mnporpammbl — GOpMUPOBaHME M Pa3BUTHE Yy OO0yYaroUIMXcs
UHTEIJICKTYalbHBIX M TMPAaKTUYECKUX KommeTeHuui (ocBoeHue crnektpa Hard- u
Soft-komnereHnuit)B  00IaCTH MPUMEHEHUE OWOIPENapaToB U HKOJIOTHYESCKH
O€3BpEIHBIX PETYIATOPOB POCTA, MO3BOJIAIONIUX YBEIUYUTh YPOKAWHOCTD MyTEM
CTUMYJIUPOBAaHHUS Pa3BUTHS W TOBBIMICHUS YCTOMYMBOCTU pacTeHUH K
abuoTHYeCKMM M OMOTHYECKHM CTpeccopaM, YCKOPSIOIIMX WX TpPOpacTaHue u

YKOpPEHEHHUE.

3agaum NporpaMmbl.
oOyyaroiue:
* chopMupoBaTh YMEHHE CO3/1aBaTh XUMHUYECKUE U OMOJOTUYECKUE MPOCKTHI
C YYETOM 3KOJIOTHUECKON HAIIPaBICHHOCTH;
* UHTETpAaIls IPOrpaMM IIKOJIBLHOTO Kypca;
* B3aMMHOE€ YCWJICHHE XUMHUHU, OMOJIOTUM, DKOJOTHUM M JPYTHX IIKOJIbHBIX
MPEAMETOB IO TMPHUHIIAITY: KOMIUIEKCHOE COYETaHWE KaKIOTO 3aHATHS Ha
MEXIUCITUTUTMHAPHBIX 3HAHUSX — «XUMHUS — OUOJIOTHS — SKOJIOTHUS»,
* chopMupoBaTh 6a30BBIC HABBIKM CO3TAHMS MPE3CHTAITHI;
* IPUBUTH HABBIKU MPOEKTHOMN JCSATEIHHOCTH;
passusarowue:

* CO3/aTh YCIIOBUS JUISl pa3BUTHUS MTaMITH, BHUMAaHUS, BOOOPaKCHNUS,

* ¢dopmupoBarh 4K-koMmeTeHIMU (KPUTUUECKOE MBIIIJICHUE, KpPEaTUBHOE
MBIIIICHUE, KOMMYHUKAIIHSI, KOOTIepaITus );

* CO3/IaTh YCIIOBUS ISl Pa3BUTHS CAMOCTOSITEIBHOCTH B paboTe M TBOPUYECKOU
aKTUBHOCTH, YMEHHsI paboTaTh B TPyMIE, YMEHHUS MPaBUILHO 0000IIaTh
JAHHBIC ¥ JIeJIaTh BHIBOJIBI;

* chopmupoBath ymeHue GOpMYJIUPOBATh, APTYMEHTHPOBATh M OTCTAaWBAThH
CBOE MHECHHUC;

* CHOCOOCTBOBATH PACHIUPEHHUIO CIOBAPHOTO 3araca;

* CO3[aTh YCJOBHS JUIsl Pa3BUTHS TaKUX aHAIMUTUYECKHX CIOCOOHOCTEH

ydamuxcia, KaKk YMCHHUEC aHAJIIM3UPOBAThb, COITIOCTABIIATL, CPABHHUBATD,



* coxaeiicTBoBaTh  (OPMHUPOBAHUIO  CAMOCTOSITEIPHOM  TMO3HABATEIHHOU
JEATEIbHOCTH YUaIlUXCS;

* CIOCOOCTBOBATh  PA3BUTHIO MaMATH, BHHUMAaHUS, aJITOPUTMUYECKOTO
MBIILJICHUS;

* CcIocoOCTBOBATH (bopMHUPOBaHUIO MHTEpeca K €CTECTBEHHO-
Hay4YHBIM3HAHUSIM;

* chopMUPOBATH YMEHHE BBICTYIATh MyOIMYHO C JOKJIaaMH, IPE3ECHTAIIIMHU;
-gocnumamernvtule:

* CTPEMHUTBHCS BOCIHTATh YYBCTBO OTBETCTBEHHOCTH 3a MOPYYEHHOE [IENO,
UCITOJIHUTENIbHOCTH, AKKYPaTHOCTH, TOOPOCOBECTHOCTU U JUCIUILIMHUPOBAH-
HOCTU IIPU BBIIOJTHEHUH PaOOThI;

* CcrocoOCTBOBATH (DOPMUPOBAHUIO MOJOKHUTEIBHON MOTHUBALMU K TPYAOBOU
NESTEIbHOCTH; CIIOCOOCTBOBATh PA3BUTHIO YMEHHUSI OTCTauBaTh CBOIO TOUYKY
3peHus;

* COJCKHCTBOBaTh BOCHUTAHUIO KYJIbTYypbl OOIIEHHS, TMOTPEOHOCTH B
CaMOBOCIIMTAHNY;

* (opmMupoBaTh YyBCTBO KOJUIEKTMBH3MAa M B3aUMOIOMOUIM; CIIOCOOCTBOBATH
Pa3BUTHIO KYJIbTYpPbl B3aMMOOTHOLIEHHM Mpu paboTe B mapax, rpymnax,
KOJUIEKTHUBE;

*  MPOJOJIKUTH (POPMUPOBAHKE IKOJIOTHUECKON KYJIbTYpPhI YUAIIUXCS.

Iliianupyembie pe3yabTaThl 0CBOCHUSA NMPOTrPaMMbI

IIpoaykToBBIM Ppe3yabTaTOMIpPOEKTa sBIsIETC «TypHHp Tpex Hayk»,
KOTOPBIM Oa3zupyeTcs Ha MPEEeMCTBEHHOCTH MPHU MEpexoje OT OJHOM CTyNEeHU
oOpa3oBanus - «JleTckuii yHHBEpCHUTET», KO BTOpOH - «Mamnasi akamgeMuus» u
Jaimee Ha YypoBeHb Bys3a. B TedueHnm Tpex JHEW KOHKYPCAHTBI pPELIAIOT
MOCTaBJICHHYIO TMPAKTUYECKYI0 MpoljeMy (MHTEIUICKTYyaJbHBIM  «MO3TOBOM
mTyp™M»), (GUHAIOM KOTOPOM SBISETCS MyOJWYHAs 3amuTa pa3paboTaHHBIX

MPOEKTOB.



JINYHOCTHBIE pPe3yJIbTaThI:
KPUTHYECKOE OTHOIIEHUE K HHPOPMAIIMU U U30UPATEbHOCTh €€ BOCTIPUSATHS;
OCMBICIICHUE MOTUBOB CBOMX JICHCTBUM NP BBITIOJIHEHUU 3a1aHU;
pa3BuTHE JOOO3HATEIBLHOCTH, COOOPA3UTEIBLHOCTH MpPU  BBIIOJHEHUU
Pa3HOOOpa3HBIX 3aJJaHUI IPOOJIEMHOT0 U SBPUCTUUYECKOTO XapaKTepa;
pa3BUTHE BHUMATEIBHOCTH, HACTOMYMBOCTH, LEIEYCTPEMIEHHOCTH, YMEHUS
IIPE0I0JIEBATh TPYAHOCTH;
pa3BUTHE CaMOCTOSITEIIbHOCTH CYKJICHUH, HE3aBUCHUMOCTH U
HECTaHJAPTHOCTU MBIIIJICHUS;
OCBOEHHE COLMATIBHBIX HOPM, MTPABUJI TIOBEICHMS, pOJiei U (POPM COLIMATTBHON
KU3HU B TPYMIAX U cOOOLIECTBAX;
dbopMHpOBaHHE KOMMYHUKATHBHOM KOMIETEHTHOCTH B OOILIEHUU U
COTPYJHHUYECTBE C APYTUMHU O0yUYaIOLIUMUCS.

MeTanpeaMeTHbIe pe3yJbTAThI:

Pezynamusnvie ynusepcanvuvie yuedHvle 0eticmsusi.

yMEHHE MPUHUMATh U COXPAHATh YUCOHYIO 3a/1a4y;

YyMEHHE IUIAHUPOBATH IMOCIEAOBATEIbHOCTh IIArOB  QJIITOpUTMA  JJIs
JIOCTUXKCHUS 1SN,

YMEHHE CTaBUTh IIeJIb (CO3JMaHUE TBOPYECKOW paboOThI), IIAHUPOBATH
JIOCTHKEHHUE ATOM 1IETIH;

YMEHHE OCYIIECTBIIATh HTOTOBBIN 1 MOIIArOBBIM KOHTPOJIb 10 PE3yJIbTaTy;
CIIOCOOHOCTh aJICKBaTHO BOCIIPMHUMATh OIICHKY HAacCTaBHUKA U APYTUX
oOyyJarommxcs;

YMEHHE pa3IudaTh CIoco0 U pe3yabTaT JeHCTBUS;

YMEHHE BHOCUTh KOPPEKTUBBI B ACHCTBUS B CIIydae PacXOKJICHUS pe3ysibTaTa
pelieHrs 3aJayd Ha OCHOBE €€ OIEHKM M Yy4u€Ta XapakTepa CJHEJIaHHBIX
OIINOOK;

YMEHHE B COTPYJHUYECTBE CTABUTh HOBBIC YUCOHBIC 3a/1auH;

CIIOCOOHOCTh ~ TPOSIBIISITh  MO3HABATENIbHYI0 HWHUIIMATABY B  y4eOHOM

COTPYIHUYECTBE;



YMEHUE OCBaWBaTh CIIOCOOBI PEIICHHs] MPOOJIEM TBOPYECKOTO XapakTepa B
KU3HCHHBIX CUTYaIIHSX;

YMEHUE OLICHUBATh MOJIYHAIOIIUIICS TBOPUECKHUI MPOAYKT U COOTHOCUTD €T0 C
W3HAYAJIBHBIM 3aMBICIIOM, BBITMIOJIHATH MO HEOOXOAMMOCTH KOPPEKIIUU OO0

IIpOAYKTa, 1100 3aMBbICIa.

llo3nasamenvHvle yHUBepcavhble yuebHble 0elucCmeus:

YyMEHHE  OCYIIECTBIATH  TMOWCK  WHMOpMAIMU B XpaHUJIUIIAX
UH(POPMAITMOHHBIX 00pa30BaTEIBHBIX PECYPCOB;

YMEHHUE HCIIOJIb30BaTh CPEACTBA MH(GOPMAITMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHMA JIJI1  PEIICHWs KOMMYHHKATUBHBIX, TI03HABAaTEIbHBIX U
TBOPUYECKHUX 3a/a4;

YMEHHUE OPUEHTUPOBATHCS B Pa3HOOOpa3uM CocOOOB pelieHus 3a1ay;
YMEHHUE OCYIIECTBIISATh aHAJIU3 OOBEKTOB C BBIJCICHUEM CYIIECTBEHHBIX U
HECYIIECTBEHHBIX MTPU3HAKOB;

yYMEHUE TTPOBOIUTH CpaBHEHHUE, KIACCHU(PUKAIIHMIO TI0 3aJaHHBIM KPUTCPHUIM;
YMEHUE CTPOUTH JIOTMUECKHE pacCykJAeHUs B (opmMe CBI3U MPOCTHIX
CYXXJIeHUI 00 00BEKTE;

YMEHUE YCTaHABJIUBATh aHAJIOTHH, IPUYUHHO-CIIC/ICTBEHHBIE CBS3H;

yMEHUE MOJIETTUPOBATh, TPEOOPA30BLIBATH OOBEKT U3 UYBCTBEHHOU (DOPMBI B
MOJAENb, TAC BBIICICHB CYIICCTBEHHBIC  XapaKTCPUCTUKH  OOBEKTA
(mpocTpaHcTBeHHO-TpadudIecKas Uil 3HAKOBO-CUMBOJINYECKAs);

YMEHUE CHHTE3UpPOBaTh, COCTABJATH II€JI0€ W3 dYacTe, B TOM YHCIIC

CaMOCTOATCIIBHO JOCTpanBaTb ¢ BOCIIOJJHCHUEM HEAOCTAIOINX KOMIIOHCHTOB.

Kommyrnuxamusnwie ynugepcanvHule yuebHble Oelcmeus:

YMEHHE apryMEHTHPOBATh CBOIO TOYKY 3PCHHS Ha BbIOOp OCHOBAaHHUU U
KPUTEPUCB TIPH BBIJACICHHHM IPU3HAKOB, CPAaBHCHMH W KJacCU(HUKAIIUU
00BEKTOB;

YMEHHE BBICITYIIMBATh COOCCETHUKA U BECTH JTUAJIOT,

CIIOCOOHOCTh TIPH3HABaTh BO3MOXKHOCTH CYIECTBOBAHHS PAa3IMYHBIX TOUYCK

3pCHUA U ITPABO KAXKAOI'0O UMETH CBOIO,



YMEHHE IJIAaHUPOBATh y4eOHOE COTPYAHUYECTBO C HACTABHUKOM U JPYTUMU
OOYyYarOIIMMHUCS: OMPEACNATh IeHd, (QYHKIUH YYaCTHUKOB, CIIOCOOBI
B3aUMOJICUCTBHS,

YMEHUE OCYIIECTBIISITh IMOCTAHOBKY BOIIPOCOB: WHUIIMATUBHOE
COTPYIHHUYECTBO B MOUCKE U cOope nHPOpMAITUH;

YyMEHHE paspemarh KOH(GIUKTHI: BBIABICHUE, WACHTHU(GUKAIUS MPOOJIEMBI,
MOWCK W OIICHKAa aJbTEPHATHBHBIX CIIOCOOOB pa3pemieHusi KOHQIMKTA,
MIPUHSATHE PEIICHUS U €TO peallh3alus;

YMEHHUE C JOCTATOYHOM MOJIHOTOW W TOYHOCTBIO BBIPAXKaThb CBOW MBICIIHA B
COOTBETCTBHM C 33/1a4aMU U YCIOBUSIMH KOMMYHUKAIIHH;

BJIaACHUC MOHOJIOTUYECKON 1 ,Z[I/IaJIOI‘I/I‘IGCKOﬁ (bOpMaMI/I pcuun.

Hpe)IMeTHI)Ie PeE3YJIbTAThI

B PE3YJIbTAaTC OCBOCHUA IIPOT'PAMMBI, O6yan-OIHI/I€CH JOJIDKHBI 3HATb.

nmpaBuia OE30MaCHOCTH W OXpaHbl Tpylda NpH padoTe ¢ XUMHYCCKUMH
peakThuBamMu,  OHWOINpenapaToB, pPEryJaTOPOB  pOCTa  pPACTEHHH U
71a060paTOPHBIM 000PYAOBaHUEM;

OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JTUCIUTIIINH;

OCHOBHBIE 3aKOHOMEPHOCTH XHUMHYECKOM HayKu U (PyHIaMEHTaJIbHBIC

XUMHUYCCKHUC IMMOHATHS IIPU PCIICHUN KOHKPCTHBIX ITPOU3BOACTBCHHLBIX 3a1a4.

YMETb:

MPUMEHSATh Ha TMPAKTHKE TEOPETHUYECKUE 3HAHMUSI N0 XUMHH, OWUOJIOTHH U
JKOJIOTHUH;

HAa3bIBATh W3YYEHHBIC BELIECTBA 0 «TPUBHUAIBHON» WM MEXIYHAPOIHON
HOMEHKJIATypE;

OOBSICHAITh: 3aBUCUMOCTh CBOMCTB BEIIECTB OT HMX COCTaBa W CTPOCHUS,
OPUPOAY XHUMHYECKOH CBSI3W (MOHHOHM, KOBaJCHTHOW, METaNTMYeCKOi),
3aBUCUMOCTh CKOPOCTM XMMHMYECKOW PEAKIHMH M TOJIOKECHUS XUMHUYECKOTO

paBHOBECHS OT PAa3IUYHBIX (DAKTOPOB;



* BBIIOJHATh XHUMWYECKHW OSKCIEPUMEHT [0 PACIO3HABAHUID BAXKHEUIIIHNX
HEOPraHUYECKUX U OPraHNYECKUX BEIIECTB;

* TMpPOBOJUTH CAMOCTOATENbHBI TMOWUCK XUMHUYECKOM HH(POpMALMHU C
WCIIOJB30BAaHUEM PA3JIMYHBIX HMCTOYHUKOB (HAyYHO-TIOMYJSPHBIX H3JaHUU,
KOMITbIOTEPHBIX 0a3 TaHHbBIX, pecypcoB UHTepHeTa);

* HCIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTHMU MJii oOpabOTKM M TMepeaaydu
XUMUYECKON MHPOPMAIINH U €€ TIPEACTABICHHSI B pa3IMUHbIX (popmax;

* UCIOJIb30BaTh NPUOOpPETEHHBbIE 3HAHUS M YMEHHUS B MPAKTHUYECKOU
JESITENPHOCTH U TOBCETHEBHOM KU3HU JJISI;

* OOBSCHEHUS XMMUYECKHUX SIBIICHUW, MPOUCXOMSIINX B MPUPOJE, OBITY U Ha
IIPOU3BOJCTBE;

* NOPOBOAUTH OLIEHKY Y MCIBITAHUE MOJIYUYEHHOTO MPOIYKTA;

* TPEACTABJISATH CBOM MPOEKT ISl IyOJIMYHOM OLIEHKHU IKCIIEPTaMHU.

BJIAJIETH:

* HAy4YHOM TEPMHUHOJOTHEHN, KIFOYEBBIMU MOHITUSIMU, METOJAMHU U NTPUEMAMU
U3YYCHUS BJMSHUS POCTOPETYIUPYIOMIMXOUONPENapaToB  YCKOPSIOIMIUX
MPOPACTAHUE U YKOPEHEHUE CEIbCKOXO3SMCTBEHHBIX PACTEHUN;

* HaBBIKAMM  NPOBEICHUS  XMMHYECKOTO  DKCIIEPUMEHTA, OCHOBHBIMHU
CUHTETUYECKMMH U AHAJTUTUYECKUMHU METOJaMH MOJIYYEHUS U UCCIIECI0OBAHUS
XMMHUYECKUX BEILIECTB U PEAKLINIA;

* HaBBIKAMH pa0OTHI B TPYIIIIE;

* HaBbIKAMH O(POPMIIEHUS POEKTA U €ro MyOJUYHOTO MPEICTABICHUS.



Coaep:xxanue nmporpaMmsblI

[Iporpamma mpeanonaraer MOCTEIIEHHOE pACIIUPEHUE 3HAHUM M HX
yrayOieHue, a Takke MpuoOpeTeHne yMeHuil B o0JacTh HPUMEHEHUs
POCTOPETYIHPYIOIIUX OHOIPENapaToB, YCKOPSIOIUX NPOPACTAHUE U YKOPEHEHHUE
CEJIbCKOXO3SIMCTBEHHBIX PACTECHUM.

3aHATHUS OPEAIONArarT Pa3BUTHE JINYHOCTH:

. pa3BUTHE MHTEJIEKTYaJIbHOTO NOTEHIINAJIA oOyuarorerocs
(ucronb3oBaHME  JTUYHOCTHO-OPUEHTHPOBAHHOTO HOJIX0/1a; BOBJICUCHUE
oOyyarolmuxcs B y4eOHO-HCCIEAOBATENbCKYIO  JI€ATEIbHOCTh;  Pa3BUTHE
KpEaTUBHOIO, aOCTPAKTHOIO, JIOTMYECKOTO M CaMOCTOATEIBHOTO MBIIIICHHUS;
(dbopMUpOBaHHE YMEHMH MPUMEHITh HECTAHAAPTHBIE PEIICHUS; MOBBILICHUE Y
oOydJarommxcs MO3HABATEIBHOTO HMHTEpeca K HMHPOPMATUKE; pa3BUTHE
3aMHTEPECOBAHHOCTH OOY4YalOIIMXCSl B BBINOJIHEHUU 3aJaHUIl TOUMCKOBOTO
XapakTepa, B BBIMOJIHCHUU HMHU TBOPYECKUX CAaMOCTOSITEIBHBIX padoT);

* pa3BUTHE MPAKTHYECKUX YMEHUU M HaABBIKOB (IIPUMEHATH HA MPAKTHKE
TEOPETUYECKHE 3HAHUS MO XUMUHU, OMOJIOTUU U 3KOJOTUH; Ha3blBaTh M3yYCHHbBIE
BEILECTBA MO «TPUBUAIBHOW» WM MEXIyHApPOAHOM HOMEHKIATYpE;00bIACHSTH:
3aBUCUMOCTb CBOWCTB BEIIECTB OT UX COCTaBa M CTPOCHMS; IPUPOY XUMHUECKOU
CBSI3U (MOHHOHM, KOBAJICHTHOM, METAJUIMYECKOM), 3aBHUCHUMOCTb CKOPOCTH
XUMHUYECKON PEaKUMH U TOJOKEHHUS XMMHUYECKOrO0 PaBHOBECHSI OT Pa3JIMYHBIX
(aKkTOPOB;BBIOIHATH XUMUUECKUNA KCIIEPUMEHT I10 PACIIO3HABAHUIO BaKHEUILINX
HEOPTaHWYECKUX M OPraHUYECKHX BELIECTB;IIPOBOJAUTH CAMOCTOSITENbHBIA MOUCK
XUMUYECKON MH(OpMALMU C UCHOJIb30BAHUEM PA3IMYHBIX UCTOYHHKOB (HAy4HO-
NOMYJIIPHBIX W3JIaHUH, KOMITBIOTEPHBIX 0a3 JAHHBIX, pecypcoB
HNHTepHeTa);UCHONb30BaTh KOMIIBIOTEPHBIE TEXHOJOTMU [Uisi 00pabOTKH U
nepefaul  XUMUYEeCKOW WHGOpMaluMu MW ee MPEeACTaBICHUS B Pa3IMUHBIX
dbopMax;ucronabp30BaTh NPUOOPETEHHbIE 3HAHUS M YMEHHUS B MPAKTHUUYECKOM
JEATEIbHOCTH W TOBCEAHEBHOM >KM3HM JUIS;00bSICHEHUS] XMMUYECKHUX SIBJIICHUH,

MMPOUCXOIAIINX B IIPUPOIC, 6I>ITy N Ha MNDPOU3BOACTBC;IIPOBOJHNTL OICHKY H



UCIIBITAHUE TIOJYYEHHOTO MPOAYKTA; MPEACTABIATh CBOM MPOEKT IS MyOIMYHON

OLIEHKH DKCIIEPTAMHU).

VY4eOHO-BOCTIUTATENBHBIA MPOIIECC HampaBlieH Ha (opMuUpoBaHHE U

pasBUTHUC Y 06yqa101u1/1xc;1 TaKHMX BaXXHBIX COLOHAJIBHO 3HAYMMBIX Ka4€CTB, KaK

IOTOBHOCTb K HPAaBCTBCHHOMY CaMOOIIPCACICHUIO, CTPCMJICHHUC K COXPAaHCHHUIO U

IMIPUYMHOXCHHUIO TCXHHYCCKHX,

CraHoBleHHE JIMYHOCTH qcpe3 TBOPUYCCKOC CaMOBBIPAKCHHC.

HporpaMMa JOITOJIHUTCIBHOT'O 06p8,30BaHH51

KYJIbTYPHBIX W HCTOPHYCCKHUX HGHHOCTGﬁ.

OPHUCHTHUPOBAHA Ha

CUCTEMAaTH3alNIO 3HAHUIM U YMEHUH 10 KypCy XUMUH, OMOJIOTUU U SKOJIOTHH.

OO6BEM TTpOrpaMMBbI COCTABIISIET 72 YacOoB.

Coneprxkanue Kypca IpeCTaBICHO B COCTaBE 5 KEHCOB.

Y4eOHBIN IIJIAH

Ne Ha3Banue KounuectBo yacos
Keiica
BCEro | Teopus | MPaKTHKA
1. | Keiic 1.Texamka Oe3omacHOoCTH Tipu paboTe C 8 2 6
XUMHUYECKHMHU BEIIECTBAMH U OHoIpenapaTamMu.

2. | Keiic 2.3 gero cocrout mmouna? 18 4 12

3. | Ketic 3. Xumudeckue cpecTBa pacTeHUM 18 4 10

4. | Keiic 4. buonorndeckue cpeicTBa pacTeHUN 8 4 10

5. | Keiic 5.9komnorus, mpexe BCero 20 4 16

Hroro: 72 18 54
Y4eOHO-TeMaTHYECKHUIl IIaH
Ne Tema 3ansaTHSA Cpoku DopMbl
aTTecTAlMu/KOHTPOJI
1
Keiic 1. Texunka 6e3onmacHocTH NpH padoTe ¢ XMMHYECKMMH BelleCTBAMH M
ouonpenaparamu. (8 4.)

1. | 3nayeHNE XUMUYECKON MPOMBIIIIIEHHOCTH JIJIs OKTAOPH onpoc
CeJIbCKOT'0 X03sIMCTRA.

2. | IlpaBuia paboThI C XUMHUYECKHUMHU OKTSIOpb orpoc
BEIIECTBAMHU U OouonpenapaTamu B mpakTudeckas pabora
nabopatopun. VHIUBUAYaTbHBIE CpeNCTBa
3alIUThI, MpUMEHseMble TIpu pabore C
PEKOMEHIYEMBIMH XUMUYECKUMHU CPEACTBAMHU
3aIUThl PACTEHUN

3. | 3HaKOMCTBO U TpaBmIIa padOTHI C XUMUIECKOM OKTSIOpB onpoc
ocyJ10i npakTuyeckas padora

4. | 3HaKOMCTBO C  METOJaMH  XMMHYECKOTO OKTSIOpB onpoc

aHaJIn3a

MMPaKTUYCCKaA pa60Ta




Keiic 2. U3 4ero cocrout nmousa? (18 u.)

@DaKkTOphI, BIMSIONIME HA MEPOMPHUSATHS TIO0 OKTSIOpb orpoc
3aIIUTE PaCTEHUI

Onpenenenue MEXAHUYECKOTO cocTaBa HOSIOPb orpoc
nmouBbl.  [IpoGomoaroTroBka  MOYBBI  AJIs IpaKTuieckas pabora
aHaJIn3a

Onpenenenre XMMHUYECKOIO COCTaBa IOYBHI. HOSIOpB orpoc
KauecTBeHHBIN KaTHOHHBIN COCTAB MpaKTU4eckas pabora
OmnpeneneHre XMMHUYECKOIO COCTaBa IOYBHI. HOSIOpB orpoc
KayecTBeHHBIN aHMOHHBINA COCTaB paKTU4eckas pabora
Omnpenenenre XUMHUYECKOTO COCTaBa IOYBHI. HOSIOpB orpoc
KonuuecTtBeHHOE ompeseneHue HEKOTOPbIX npakTuyeckas pabora
MHUKPODJIEMEHTOB

OnpeneneHre XMMHYECKOIO COCTaBa IOYBHI. neKadpb orpoc
KonuuecTBeHHOE ompezeeHue HEKOTOPbIX npakTuyeckas pabora
MHUKPODJIEMEHTOB

W3ydyeHnue craauM  npopacTaHus — CEeMsH neKadpb orpoc
cemeiictBa 0O00OBBIX, C TpeABapUTEIHHON mpakTuieckas pabora
00paboTKO POCTOPETYIUPYIOIIUM

6uonpenapatom Jxo-CTum

IToceB pacrenuii cemelictBa 000OBBIX, C nexkadpb onpoc
MIPUMEHEHHEM MHHOBAIIMOHHBIX mpakTuieckas pabora

pocToperyiaupymoliero Ouornpenapara KO-
CtuM,  yCKOpAIOIIEro  MpopacTaHUE U
YKOPEHEHHE pPOCTa CeIIbCKOXO3SHCTBEHHBIX
pacTeHui

[lonroroBka K myOJIMYHOMY BBICTYIUIEHHUIO. neKadpb 3aluTa NpoeKTa
JleMoHCTpalus pe3yabTaToB paboThI

Keiic 3. Xumnueckue cpeacrna 3amuThbl pactenuii (18 4.)

ObocHoBaHMe IJ1aHa IIPUMEHEHUS SIHBaph orpoc
XUMHUYECKUX CpEACTB 3allUThl PACTEHMIA;
KpaTKo  omucate  OWOJIOTHMIO  BPEIHBIX
OpPraHU3MOB C OIpeJeleHueM Haubosee
yS3BUMOH (ha3bl UX Pa3BUTHS

[IpumeneHne KOMOMHHMPOBAHHBIX COCTaBOB- SIHBapb OIpoc
MHCEKTHUILIUJIOB COBMECTHO ¢ (YHIMIMIAMH U

repoMIMAaMyu, a  TaKkkKe  [PUMEHEHHE

MIECTULU/IOB c OuonpenapaTamu "

yn00peHusMu

[TonpobHass  xapakTepUCTHKA  MECTUIUIOB SITHBaph orpoc
(ctpykTypHast ~Qopmyna, XUMHUYECKHE U IpaKTH4eckas pabora

(u3nueckre cBOMCTBA, CTAOUIBLHOCTB)

[lonpoOHasi  xapakTepuCTHKa TECTULUIOB (beBpanpb orpoc
(meiicTBMe Ha 3allMIIaeMOe pacTeHHe U npakTuyeckas padora
BpPCIHBIC OpTraHHU3MBbI, TOKCHUYHOCTbH I
TEIUIOKPOBHBIX ~ JKUBOTHBIX UM  YEJIOBEKa,
nobouyHoe jeiicTBUe Ha SHTOMOGAroB M
MOJIE3HBIX JKUBOTHBIX )

Bemectsa, perynupyroiye nporeccsl pocra u ¢beBpanb OIpoc
pa3BUTHs ~ PAacTeHMH, UX  CBOHCTBA U npakTuyeckas padora
npuMeHeHne. XITOPXOIMHXIIOPHT




6. | Pacuer 103 ynoOpeHuid, TOATOTOBKa K (dheBpanb onpoc
BHECEHHIO, CMEIITMBAHHE npakTuyeckas pabora

7. | Pemenune 3a1a4 Ha  IPUTOTOBJIEHHE ¢deBpanb oIpoc
pactBopoB. C 3amaHHOM MaccoBOM Joiei npakTuyeckas padora
BEIIECTBA.

8. | [IpuroroBieHne pacTBopa Ha  IpHUMEpE MapT OIpoc
060opaocckoil cMecH IpakTHyeckas padora

9. | HoxroroBka K MyOJWYHOMY BBICTYIUICHUIO. MapT 3aluTa NpoeKTa
JleMoHcTpanus pe3ynbTaToB paboThI

Keiic 4. Buonornueckue cpeacTsa 3auThl pacteHuii(8 4.)

1. | buonoruyeckue npenaparsl B 3allUTe MapT OIpoc
pacTeHuii, ux Kiaaccuukanus

2. | buomornyeckast 00paboTKa CeMsSIH — MapT onpoc
NEPCHEKTUBBI Pa3BUTUS

3. | buonecrunua — OCHOBHOM 00BEKT arpesnb OIpoc
OMOTEXHOJIOTHH B 3aILUTE PACTEHUH. IpakTHyeckas padora

4. | IloaroroBka K myOJIMYHOMY BBICTYILICHUIO. anpelb 3aIlMTA IPOECKTA
JleMoHCTpalus pe3ynbTaToB paboThI

Keiic 5. Dxosorus, npexae Bcero(20 4.)

1. | OrpunarenbHoe BIMSHHE NECTULUIOB Ha arpesb oIpoc
OKpY’KaIoIIYI0 Cpeny

2. | [Ipumenenue POCTOPETYIUPYIOIIUX arpesb oIpoc
OuonpenapaToB, YCKOPSIOMIUX MPOPACTAHUE H
YKOpEHEeHHue CEJIbCKOX 035 CTBEHHBIX
pacTeHui.

3. | U3ydyeHue BIUSHUS POCTOPETYIUPYIOILErO Maii oIpoc
ouonpenapata Jko-CTUM Ha CKOPOCTH POCTa IIpaKTU4ecKas padbora
noberos cemeicTBa 60O0BBIX

4. | 3yyeHue BIUSHUS POCTOPETYIUPYIOILEro Maii oIpoc
ouonpenapata Dxo-CTUM Ha CKOPOCTb pOCTa IpaKTH4eckas pabora
no0eroB ceMeiicTBa 6000BBIX

5. | MU3yueHne OHOMETPUYECKUX XapaKTEPUCTHK Mau onpoc
pacTeHuii cemeiicTBa 0000BBIX npakThyeckas padora

6. | M3yuenue Ka4eCTBEHHOTO cocTaBa Mai npakThyeckas padbora
BbIpAIllEHHBIX pacTeHui cemelicTBa 6000BBIX

7. | HonroroBka k «TypHUDPY TpeX HAYK» WIOHBb MOJITOTOBKA MTPOEKTA

8. | lIpoBenenue «TypHupa Tpex HAYK» UIOHb 3alUTa IPOEKTa

Uroro: 72

TemaTuueckoe coxep:kaHue NPOrpaMmbl

Keiic 1. Texnuka 0e3onacHocTH Npu padoTe ¢ XUMHYECKUMH

BelllecTBAMM U OMomnpenapaTaMmu

N3BecTHO qT0, BCC XUMHUYCCKHE BCIICCTBA O6J'IaI[aIOT TOKCHYCCKHM I[eﬁCTBI/IeM

B

3aBUCUMOCTH OTKOHOCHTpAaOWMKM MW OT

IBEULIAPCKOTO

aIXMMUKa,Bpada,punocoda,ectrecTBorcbITaTeNs , HaTypdhusocoda

ero mnpuponasl. Ilo

CJIOBaM

OIIOXH



https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D1%85%D0%B8%D0%BC%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%92%D1%80%D0%B0%D1%87
https://ru.wikipedia.org/wiki/%D0%92%D1%80%D0%B0%D1%87
https://ru.wikipedia.org/wiki/%D0%95%D1%81%D1%82%D0%B5%D1%81%D1%82%D0%B2%D0%BE%D0%B8%D1%81%D0%BF%D1%8B%D1%82%D0%B0%D1%82%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%82%D1%83%D1%80%D1%84%D0%B8%D0%BB%D0%BE%D1%81%D0%BE%D1%84%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B7%D1%80%D0%BE%D0%B6%D0%B4%D0%B5%D0%BD%D0%B8%D0%B5

Bospoxnenus, [lapanénbca: «Bcé — sy1, Bcé — JiekapcTBO; TO U Jpyroe
ompenensieT m03a». HeoOXomMMO HAydWUThCs PACCUUTHIBATH 3Ty 03y U
3alMIIATh CE0sl U OKPYXKAIOIIUX OT BPEIHOTO BIMSHUSI TOKCUUHBIX BEIIIECTB.
Kareropus keiica:BBOJHBIN.

MecTo Keiica B CTPYKTYpe MOAYJIsi: 0a30BbIi.

KoauvecTBO yuyeOHBIX 4YacOB/3aHSITHI, HA KOTOpbIe PAacCYUTAH Keiic: 8
yacoB/43aHATusT (MOXET BapbUPOBATHCS B 3aBUCHUMOCTA OT  YPOBHS

MOATOTOBKH, YCIIOBHM, U T.1I.).

Keiic 2. U3 yero cocTour noysa?

YroObl 3HATh, KaK BO3JEHCTBOBaTh Ha OOBEKT, HY’KHO 3HaTh U3 YEro OH
COCTOUT, W IIOHMMATh €Tr0 XAapaKTEPUCTUKHU. M3yuuTp ¢ DOMOIIBIO
TEOPETUYECKUX CBEICHUM M DOKCIEPUMEHTAa KA4YE€CTBEHHBIM M, YaCTHUYHO,
KOJIMYECTBEHHBIN COCTAB MPEAJIOKEHHBIX 00PA310B MOYB.

Kareropus keiica: yrioyOJaeHHBI.

MecTto keiica B CTPYKType MOIYJisi: 0a30BbIi.

KosimuecTBO y4eOHBIX 4acoB/3aHSITHI, HA KOTOpble paccyuTaH Keiic: 18
yacoB/9 3aHATUH (MOXKET BapbUPOBAaTHCA B 3aBUCUMOCTH OT YpPOBHS

MOJrOTOBKH, YCJIOBUM, U T.1I.).

Keiic 3. Xumnueckue cpeacTBa 3alMThI PACTEHU
[IpuMeHeHnEeXMMUYECKUXCPEICTB3AIUTHIPACTEHUHNY TIOOPEHN, TPUBOIUT

HAKOIIJICHUIO HEraTUBHBIXITOCIEACTBUMMXHUCTIONIb30BaHUsIBONOChEpE.

CpeI[I/IOCHOBHI)IXBKOJ'IOFI/I‘-IGCKI/IXHpO6HeMHpI/IMeHeHI/IHHeCTI/I]_II/II[OBCJ'ICIIYCTBI)II[CJ'H/I

TBI/IXCHOCO6HOCTBKH8KOHJ’ICHI/IIOBHO‘IBCI/IHCpCHCCCHI/IIO)KI/IBBIMI/IOPFaHI/ISMaMI/IHO

MUIIEBOM LENH BIUIOThAOYENOBEKA. 3yueHne CBOMCTB NECTULIMA0B,XapaKkTepa Ux

BJIMSIHUSL HA JKUBBIC OPraHU3Mbl MU YMCHUA IIPABUJIIBHO PACCUUTHIBATHL 03y HUX

BHECEHUS B MOYBY MOXET MPEJOTBPATUTH IKOJOTHUECKYIO KaTacTpody.

Kareropus keiica: yriryOJeHHBIH.

MecTo Keiica B CTPYKTYpe MOAYJisi: 0a30BbIi.


https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B7%D1%80%D0%BE%D0%B6%D0%B4%D0%B5%D0%BD%D0%B8%D0%B5

KoanuyecTBo yueOHbIX 4YaCOB/3aHATHI, HA KOTOPbIe PacCUNTaH Kejic: 18
gacoB/9 3aHATHI (MOXXET BapbHUpPOBATHCS B 3aBUCUMOCTH OT YPOBHS

MOATOTOBKH, YCIIOBHM, U T.1I.).

Keiic 4. buosiornueckue cpeacTBa 3alIMTHI PACTEHUI

HanacToAmumitMOMeHTy 1a710Ch3HAUNTENbHOPACIIUPUTBUYTITYOUTBIIPEICTAB
JCHUSIOPOTUMHUKPOOPTaHU3MOBBKU3HUPACTEHUIM ~ pa3paboTaTh  TEXHOJOTHH
HOJTyYeHUs] OMOINECTUINIOB, CIIOCOOHBIX OKa3bIBaTh OMO3ALIUTHBIE JEWCTBUSA Ha
pacTeHusl.
HeMmanoBaxHbIMSBIISIETCA3HAHUETAPAMETPOBCTAH AP TU3AUMONOTIpENapaTOBIIIA3
Al TBIPACTEHUMHUPETYJIATOPOBPOCTA,  METOJOBUXOLICHKH,  aTaKKEKPUTEPHEB,
MO3BOJISIOLIUXIIPOBECTUAHANTN3PPEKTUBHOCTUIIPON3BOACTBAOMOTEXHOIOTMUECKO

HMIPOIYKIIUU U YIIYUIIICHUS SKOJIOTUYECKOU 0OCTaHOBKH.

Kareropus keiica: yrioyOJaeHHBI.
MecTto keiica B CTPYKType MOIYJisi: 0a30BbIi.
KosauuecTBo yueOHbIX YaCOB/3aHATHIA, HA KOTOPbIe PACCUMTAH Keiic: 8
yacoB/4 3aHATUHN (MOKET BApbUPOBATHCS B 3aBUCUMOCTH OT YPOBHS IMOATOTOBKH,

YCIJIOBUM, U T.1.).

Keiic 5. Ikosorusi, mpe:xxae BCero

CoBpeMEHHOECETBCKOX03SICTBEHHOETIPON3BOACTBOBPA3IMYHBIX CTPAHAXMHU
PACTOJIKHYJIOChCHEOOX0IMMOCTRIOPEHIEHUCPAa3yABYX BAXKHEUIIUXTPOOIIEM —
rapaHTUPOBAHHOW3ALUTHICEIBCKOX 03I CTBEHHBIXKYJIBTYPOTBPEAUTEIIEH,
00J1€3HEUHCOPHAKOBUOJHOBPEMEHHO —
3aIIUTHIOKPYKAIOIIEHCPEABIOTTEXHOT€HHOT 03ar PSI3HEHUS. be3sycnosHo,
COTUMTECHOB3aMMOYBSI3aHBIN3aJaUNII0TYYEHUSIKa4€CTBEHHOMOIHOLIEHHOMIKOIO0T
WYECKNOE30MaCHOUMUIIHIJITYETIOBEKAUTIOBBIIIICHUSTYPOBHIKOHKYPEHTOCIIOCOOHOC
TUPACTCHUEBOAUECKOUTIPOAYKIIUU.
CpocTOMYpOKAMHOCTUCEIIBCKOX035IMCTBEHHBIXKYJIBTYPIPOTIOPIIMOHATIBHOPACTETH

HKOHOMHUYECKAS3HAUUMOCTb(PUTOCAHUTAPHBIXMEPOTPUITHHA .



Kareropus keiica: yriyOJneHHBIH.
MecTo Keiica B cTPYKType MOy asi: 0a30BbIil.
KosnyecTBo yueOHBIX 4aCOB/3aHATHIl, HA KOTOPbIe PACCYUTAH Kelic: 8
yacoB/4 3aHATUI (MOKET BApbUPOBATHCS B 3aBUCUMOCTH OT YPOBHSI MOATOTOBKH,

YCIIOBUH, U T.1.).

®opMblI NOIBEICHUS UTOTOB PeaIN3alui MPOrPaMMbl

[lonBeneHre HWTOrOB peamu3yeTcsi B paMKax MPE3CHTALMU W 3aIIUThI
pE3yJbTATOB BBIIIOJHEHUS! KEWCOB, MPEICTABIECHHBIX B IporpamMme(AHCKyCCHH,
BBICTABKM TBOPYECKMX pa0OT, yyaCTHE B KOHKYpPCAaX, OTKPBITHIC 3aHATHS IS
ponuteneit u np.). UTOroBeIM «IpOAYKTOM» TIpoekTa siBisgercs « TypHHp Tpex
HAyK»,KOTOpBIM 0a3upyercss Ha MPEEMCTBEHHOCTH IpU MEpPEeXoJe OT OJHOU
cTyneHnn oOpa3oBanusi - «Jlerckuii yHuUBepcuTeT», KO BTOpor - «Manas
aKaJeMuus» U Jajee Ha ypoBeHb By3a. B TeueHnnm Tpex OHEW KOHKYPCAHTHI
pEeIIaloT  MOCTaBJIEHHYK  MPAKTUYECKYH0  MpoOieMy  (MHTEIUIEKTyalbHbIN
«MO3TOBOM  IITypM»), (UHAIOM KOTOpPOM SIBJISETCS MyOJMYHAs —3aluTa
pa3pabOTaHHBIX MTPOECKTOB

IIpumepHsblie 3aganus 108 « T'ypHupa Tpex HayK»

1. DTuiieH sBAsSIETCS MPUPOIHBIM CTUMYJISITOPOM CO3PEBaHUS IUIOAOB: €ro
HaKOIJICHHWE B IUIOJaX YCKOPSET HMX CO3pEBaHME, U YEM paHbIIEe HAYUHACTCS
HAKOIUJICHWE JTWJIEHA, TEM paHblIe co3peBatoT IMiIoAel. [loatomy sTHIieH
WCMOJIB3YIOT JJIsl UICKYCCTBEHHOTO YCKOPEHUSI CO3PEBAHUS IUIOJIOB. TakoW OmbIT-
SKCIIEPUMEHT Bbl MOKETE OCYIIECTBUTH B YCJIOBUSX IIKOJIBHOIO XMMHUUYECKOTO,
HanpuMmep, ¢ IOMUAOPAMHU.

OnBITHEIM TyTEM YCTAaHOBJEHO, YTO JJIsI JI03pE€BaHUSA IMOMHJIOPOB
HeoOxoauMa KoHreHTpanus dtuiera 1 : 2000, T.e. oqua o6bem stuseHa Ha 2000
00BbEMOB BO3JlyXa. DTWJIEH MOXKHO MOJYYUTh U3 STUJIOBOTO CHUPTa U CEPHOM
KUCJIOTHI. 1101 AEWCTBHEM KOHIEHTPUPOBAHHOM KHUCJIOTHI OT 3THUJIOBOTO CIIMPTA

OTILEIUISIETCS BOAA U 00pa3yeTcs STUIIEH:



C2H5OH - C2H4 =+ HZO

B xauectBe KaMephl 103pEBaHUs MOKHO MCIIOJIb30BATh T€PMETUUHBIN SITUK,
B KOTOpBIM MOMENIAIOT 3€JeHble ToMaThl. Pa3 B CyTKM B HeEro, mpeaBapUTEIbLHO
poBeTpuUB, mojaroT 3tuieH. [log ero neWcTBueM ToMmaThl CO3peBalOT 3a 5 — 6
JIHE, B KOHTPOJIbHOM ombiTe — 3a 10 — 12. PaccuurtaiiTe CKOJIBKO HAJ0 B3STh
ATUJIOBOTO CIIUPTA, YTOOBI MOJTYYUTh HYKHOE JJIsI OTbITa KOJIMYECTBO ITUJICHA.

2. Cellyac majieko HE BCE JAYHUKH MOTYT NMPUOOPECTH HABO3, MOITOMY
MHOTHE MOJIb3YIOTCA KUJIKUM yI0OpEHHEM, MPUTOTOBJICHHBIM U3 BBIMOJOTHIX Ha
Oropojie COPHSKOB. bOUKy 3amoJIHSIOT O MOJOBUHBI 00beMa BBHITIOJIOTON TPaBOH,
JOJIMBAIOT BOJAOW  JIOBEPXY, IMPUKPHIBAIOT TMOJUATUICHOBOM IUIEHKOW U
BbIZiepkuBatOT 10 -12 nueit. Kornma mporiecc OpoKeHUS 3aKOHYUTCS, KUIKOE
ynoOpeHrue MOXHO BHOCUTh B rpsakd. Kak Bbl JymaeTe, 3aBUCUT JIU
3 PEeKTUBHOCTH TAaKOrO yAOOpPEHUs OT BHUJIa COPHBIX PACTEHH, U3 KOTOPBHIX OHO

IIPUTOTOBJIEBHO?

DopMbI JeMOHCTPALUM Pe3YJIbTATOB 00yUeHMSI
[IpencraBienue pe3ynbTaToB 00pa30BaTEIBLHON JCATEIBHOCTU MPOUIET B
dbopme myOIUYHON MPE3CHTAIMU PEIICHUH KeHCOB KOMaHAaMHU M IMOCISTYOIINX

OTBCTOB BBICTYIIAIOIINX HA BOIMPOCHI HACTABHUKA U JPYTHUX KOMAHI.

Metoaunueckoe odecneyeHue nNporpaMmbl
I[IpuemMmbInMeTOABIOPTaHU3AIMHOOPA30BATEIBHOTOIIPOLECCACOTPAKECHUEMYCJI

OBUIieropeaju3anum:

- CTPYKTypH3alds Y4eOHOTO MaTepualia: BHU3Yyalu3allds MbBICIUTEIBHOTO
MpoIIeCcCa; MOCTPOEHUE CTPYKTYPHO-JIOTHYECKUX CXEM; MOCTPOEHUE TaOJHIL;, OTOOP
KJIFOYEBBIX MOHSITHUH;

- INPUMEHEHUE MUIAKTUYECKUX CPEICTB: HAIVIAHOCTH, JIMTEPATYPHBIX
HMCTOYHUKOB, IUJIAKTUYECKUX MaTepHaioB, TaOJHII, CXeM U JIp.;

-  OpraHU3alMOHHBIE: IIPUBJIICYCHUE BHUMAHHUS, IIOCTAHOBKA  3ajady;

0OBSICHEHUE 3aTPYAHEHUI; OIICHUBAHUE; OPTAaHU3AIHSI CAMOCTOSITETLHOU PaOOTHI;



- aKTHBHW3alUsig Yy4eOHO-TIO3HABATEIHHOW JIESITEIIBHOCTH: TMPOOJIEMHBIN
BOMNPOC; TMepeajgpecanus BOMPOCA; 3aHUMATEIbHOE 3aJaHUE; OpraHU3aIus
OOCYKIICHWSI; OpTaHU3allNs UTPOBBIX MOMEHTOB; CO3/IaHUE CUTYaIlUi yCIiexa;

- METOJlT KapTUPOBAHUS MBINUICHUS TOMOTAeT YYalleMyCs CIpPaBUTHCS C
WHPOPMAITMOHHBIM MTOTOKOM, YIPABJIATh UM U CTPYKTYypUpoBaTh ero. C MOMOIIBI0
KapTUPOBAaHUS MOXXHO: OOBETUHUTH WHGPOPMAIHIO; OTOOpa3uTh B3aMMOCBSI3H;
BU3YaJIM3UPOBATh MBICTTH. MEHTaJIbHAS KapTa HATJISIHO OTPaKaeT aCCOIIMATHBHBIC
CBSI3W, BO3HUKAWIHE Yy oOydaromerocs. Mcmonp3ys 3TOT MeTon, o0ydaemblit
n30aBIseTCS OT CTpaxa 3a0bITh WM TOTEPATh KAaKWE-TO CBEICHUS, YUUTHCS
OpPHUEHTHUPOBATHLCS B OOJBIIIOM TOTOKe MHpopMaruu. C MOMOIIBI0 KapTHPOBAHHUS
CO3JAIOTCS  WHTEJUICKT-KapThl, TMOMOTAlOIIMe TMPU  BHIIOJHEHUH  BCEX
OpPraHU3alMOHHBIX U CTPYKTYPHUPYIOIIUX 33/1a4. ITOT METOJ TpeOyeT TOUHOCTH H
SICHOCTHU MBIILJICHUS ¥ TIO3BOJISIET CIPABUTHCS CO CIOKHBIMU 33]la4aMUu;

- UTEpaIlMOHHBIA METOJI O0yUYeHUsS] MOKHO NMPUMEHUTH KaK MPHU HU3JI0KECHUU
JIEKIIMOHHOTO MaTepuaia, Tak U B TIPOIECCE BHIMOIHEHUS Ta00OPaTOPHBIX paboT Mo
unpopmatuke. Tem Oosiee 4yto crnenuduka 3aaHUi, TPEIHAZHAYCHHBIX IS
BEITIOJIHGHUST HA  JAOOpAaTOPHOM  TPAKTUKyMe, BIIOJHE  COOTBETCTBYET
MOCTYINATEeILHOMY  WUTEPAIlMOHHOMY  TIPOLIECCY, KOTOPBIM  BBIpaXKaeTcss B
MOCTPOEHUU psifla AIrOPUTMOB M TPOTpaMM PEIICHHs 3aJlay, TPUYEeM KaxIabli
CJICTYIONTUH aITOPUTM SIBIISICTCSI YTOYHEHUEM WITH PACITUPEHUEM MPEIBIIYIIETO;

- METOJl CHUCTEMHOW JWHAMHUKH 3aKJIIOYaeTCsl B CO3[[aHWM B CO3HAHUU
OoOy4JaroImerocss WHTYWTHBHBIX KApTUH TIOBEACHHS OOBEKTOB WM CHCTEM
peanbHOTO MHpa. [[puMeHeHne JaHHOTO METOJa CIIOCOOCTBYIOT (POPMHPOBAHUIO
MEHTAJIbHBIX CXEM, OTPAKAIOIINX aJITOPUTMHUYECKUE TCUCTBUS;

- METOJ AMHAMUYECKON BU3yanHM3alid WHPOPMAIMA W 3HAHWUK BKIIOYACT B
cebsi: KOMIUIEKC ydeOHON MH(pOpMAINK; BU3YyaJIbHBIE CIIOCOOBI €€ TPEIbIBICHNUS,
BU3yaJIbHO-TEXHUUECKHUE CpeAcTBa nepeaayn uHdopmanuy; HaboOp
TICUXOJIOTHYECKUX TTPHUEMOB HMCIIOJIb30BAHMS M PA3BUTHS BU3YAIbHOTO MBIIIICHUS
B TIpoIiecce 00yUYeHNs;

- METOJl MOATanHOro (OPMHUPOBAHUA YMCTBEHHBIX IEHCTBUHCIIOCOOCTBYET



bopMHUPOBaHUIO y OOYYAIONINXCSI 3HAHUM €CTECTBEHHOHAYYHBIM TUCIUTUIMHAM U
HAaBBIKOB aJITOPUTMUUYECKOTO MBIIIUICHUS;

- MIPOEKTHO-UCCIIE0BATEIbCKUI METOI3aKIFOYAECTCS B TOCTUKEHUN
TUIAKTAYECKON IIeTM 4Yepe3 JCTAIbHYI0 pa3paboTKy peadbHOW MPOOIEMBI,
KOTOpasi JOJDKHA 3aBEPUIMTHCA OIMPEACICHHBIM NPAKTUYECKUM PE3YIbTATOM,
OoQOpMJIEHHBIM B BHUJE IMPOEKTA C MCIHOJb30BaHUEM HHPOPMALMOHHBIX
TEXHOJIOTUH.

XapakrepucTukay4eoHo-
METOINYEeCKOTOKOMILIEKCAUTEXHUYECKOT00CHAIIEHHU:

Pabouee mecTo oOydaromerocs: 1ab0paTOPHBIN CTO, MTATUB IS
KaueCTBEHHOI'O aHaJln3a, yCTAHOBKA TUTPOBAHMS, IITATUB C PEAKTUBAMM JIJIS .

Pabouee mecto HacTaBHUKA: Pabouunii CTOJI, CTOJ JJIs IEMOHCTpPALIHH.

ObopynoBaHHE:MHTEPAKTUBHAS JOCKA; MPE3EHTAlMOHHOE O0OpYIOBaHUE C
BO3MOKHOCTBIO TOJAKIIOYEHHS K KoMIbloTepy; MDVY; wmapkepHas Jocka ¢
COOTBETCTBYIOIIUM HAOOPOM MUCHhMEHHBIX TTPUHAIIICKHOCTEH; CYITUIBHBINA mKad,
MydenpHas Tedb, TUCTUIUIATOP, PaKOBHHA, IMKa(bl IS XpaHEHUS PEaKTHBOB;
o0opya0oBaHUE, MHCTPYMEHTHI U TIPUCIIOCOOICHNS, MPUHAIC)KHOCTH U HHBEHTAPh
JUIsl OpraHu3alui y4eOHOro mpoliecca Ha moAarpynmy (15 denoBek): BBITSHKHBIC
mKadbl, BBITSHDKHOW 30HT, MHUKPOCKON, IUIMTKH DJEKTPUYECKUE, TPUOOp s
OTIpEJICIICHHS TEMIIEPATYPHI IUIABJICHUS, YCTAHOBKH JIJI TUTPOBAHUS, TEPMOMETPHI
pPTYTHBIE, IITATUBBI, OaHS MeCOYHasi, OaHsl BOJASHAS, IITATUBBI IJI1 KaY€CTBEHHOTO
aHanusza, UeHTpudyra, NOpoOKH (CTEKISHHbIC, PE3UHOBBIE, KOPKOBBIE),
MeTaJITHYecKoe 000py/I0BaHUE, HA0OP XUMUUYECKOUN MOCYAbl, HAOOP XUMHYECKUX
PEaKTUBOB JIJIsl KAYECTBEHHOTO aHAIN3a.

O6pa3upl: 1TO4YB(S BHUJIOB TIOYB); MECTUIUIOB, POCTOPETYIUPYIOIIETO
ouonpemnapara Iko-CTuM.
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