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IHosicHuTEeNLHAA 3aNIUCKA

AKTYaJIbHOCTB:XUMHUSI — HayKa, KOTOpas OYEHb TECHO CBA3aHAa C
OKpYKAaIOIIMM Hac MUpPOM. Bce KMBO€ COCTOMT W3 DJIEMEHTOB U COEAMHEHUMN
AJIEMEHTOB, CBOMCTBAa KOTOpPHIX H3ydaeT xuMus. OHa HACTOJIBKO TJIyOOKO
BHEJIPWJIACH B HAIy JKW3HB, YTO HEBO3MOXKHO NPEICTABUTH CYIIECTBOBAHUE O€3
Hee. B ObITy: TpW TpPUTOTOBJIICHWM THINHA, KOHCEPBHPOBAHWHU, YOOpKE J0Ma,
CTUpDKE, MBI, CaMW TOTO HE 3aMmedasi, HCHOJIb3yeM 3HaHUS O XHUMHYECKUX
npotieccax. [Ipu npousBoicTBe 11000r0 OKPY’KAIOIIET0 HAC IIPEIMETA, Ha TOM WJIH
WHOM JTafe ero MOJy4YeHHUs, TaKKe HEeOOXOJUMO TMPUMEHEHHE XUMUYECKHUX
3HaHuU. COXpaHEHUE 3J0POBbS TAKKE HANPSIMYIO 3aBUCUT OT TOTO, HACKOJIBKO
OOITUPHBI HAIIN 3HAHUS O XUMHH.

TeopeTndeckre 3HaHHUS ATOM HAYKHM M YMEHUE MPOU3BOIUTH BBIUUCIICHHS
MOMOTYT BaM JIy4Ille OpPUCHTUPOBATHCS B PEAIbHOM JKU3HHU.

Ha npousBoacTBe, B XMMUYECKONM U HKOJIOTMYECKOM JIaDOpaTOpUH OYEHb
4acTO HEOOXOJIMMO MPOU3BOJUTH BBIYUCIICHHS, MPaBUIBHOCTh KOTOPBIX OyIeT
3aBUCETh OT HABBbIKA PEUICHUS 3a]a4.

Pemenue 3amau TpeOyeT OT ydwaliuxcs YMEHHs JIOTUYECKU PpacCyXIaTh,
MJIAHUPOBATh, MPOU3BOJUTH pPacu€Thl U OOOCHOBBIBATH HMX TEOPETUUYECKUMU
npeanockuikaMu, AuddepeHImpoBaTh onpeneaéHHble MpoOdieMbl Ha OTJIEJbHbBIC
BOIIPOCHI, MOCIE OTBETOB, HA KOTOPHIE PEIIAIOTCSI UCXOHbIE TPOOJIEMBI B 1IEJIOM.
[Ipu pemienuu 3aad NPOUCXOJUT CO3HATEIBLHOE YCBOCHUE U JIydlliee MOHUMAaHUE
XAMUYECKUX TEOPHUM, 3aKOHOB W SIBJIICHWW. PelieHue 3amay pa3BHUBACT WUHTEPEC
yYaluxcsi K XUMHH, AaKTUBU3UPYET UX JCSATEIbHOCTh, CIOCOOCTBYET
npodecCHOoHaNbHOM MOITOTOBKE IIKOJIbHUKA.

Bmecte ¢ TeM yMmeHuE codeTaTh TEOPETUYECKUE 3HAHUS MO XUMUH,
OuoJIOTMU U (PUBMKK C DKOJOTMYECKUM BIIUSIHUEM Ha OKPYKAIOIIUE MPOIECCHIN
MPOU3BOJICTBOM TMOMOXKET OPUEHTHUPOBATH MpOIEecC OOYy4YeHUs] Ha «30HY
OJIMKaMIIero pa3BUTHS YUYEHHKA, pa3BUBasl €r0 JUYHOCTHBIC, METANPEIMETHBIC U
MPEIMETHBIE PE3YJIbTATHI, CHOCOOCTBYSI MPO(hEeCCHOHATHFHOMY CaMOOTIPEIEIICHHIO.

OTnuvureabHast 0CO0CHHOCTH AAHHOM o0pa3oBaTeIbHOM
NporpaMMbI:Kypc paccuutaH Ha ydamuxcs 10 kimaccoB u BkiIO4YaeT B ceOs
M3YUYEHHE €CTECTBEHHOHAYYHBIX JUCIUILINH B KOMIUJIEKCE.

CoueraHue KaXJI0TO 3aHATUSI HA MEKIUCIUIUTMHAPHOMYPOBHE — «XUMHUS —
OMOJIOTHSI — DKOJIOTHS» «XUMHUSI — (PU3MKA — DKOJIOTHUSNIIO3BOJIUT yYaIIUMCS
co3/laTh OOIIYI0 KapTUHY MHpa C €ro €IMHCTBOM M MHOrooOpa3ueM CBOMCTB
HEKMBOM M KUBOM mpuponbl.llozHakOMUTYydammxcs CO CHENUAIBHOCTSMH,
TpeOyIOMUMH 3HAHUHN B 00JIACTH XUMUH, OUOJIOTHH, (PU3UKU U IKOJIOTHH.



[ToMoXkeT mNOMy4YuTh peEaJbHbIA OMBIT PEUIEHUS] CJIOXKHBIX  3ajad
pa3IMYHBIMK CrOcO0aMM, a TaKXe YIIIyOuTh CcBOM Mo3HaHus. [lpum uzydenuu
JAHHOTO Kypca OO0JbIlIO€ BHUMAaHUE YIEICHO BONPOCY METOAMKE pEeIICHUs
PacUYETHBIX XMMUYECKUX 3a]]a4 C TOYKU 3PEHHSI pallMOHATILHOTO TIPUIIOKESHUS UAeH
MaTeMaTHKHU 1 (PU3UKH, TOKa3aHbl Pa3HbIe CIOCOOBI PELICHHS.

CoBpeMeHHBIN MIKOJbHUK JOJKEH 3HaTh METOMbl PEUICHUS] XUMUYECKHUX
3a/1ay, NPAKTUYECKOE MNPHUMEHEHHE TEOPETUUYECKOTO MaTepuasa, HCIOIb30BaTh
XUMUYECKHE 3HAHUS M XMMHYECKHE JCHCTBUS: TEOPUHM U 3aKOHBI, JEXKAIIUE B
OCHOBE IMPEJIOKEHHBIX 3a]1a4.

Kypc npeagycmarpuBaer 3amaduu Juisi caMOCTOSITeNIbHOM paboThl.Ilpu sTom
WCIIOJIb30BaHbl  3aJjaudl  PA3JIMYHbIX BapUaHTOB, YTO CIOCOOCTBYyeT Oosee
rIIyOOKOMY M OCO3HAHHOMY OBJIQJCHHIO METOJMKOW MX PELICHHS, YTOHE TOJBKO
MO3BOJISIET PACIIUPUTh W YIIyOUTh 3HAHHUS IO ECTECTBEHHO-HAYYHBIM
JUCUUIUIMHAM, HO U Pa3BUTh YHUBEPCAJIbHbIE CIIOCOOHOCTU: CUCTEMATU3UPOBATH
JAHHBIC; HAXOAMWTH JIOTUYECKOE W/WIM HECTAHIAPTHOE pEIIeHHUE; APYTHUMH
CJIOBaMH, MPOBOJIUTH CAMOCTOSITENILHO MOJIHBIM LIUKJI y4eOHOT o IpolLecca.

BaxxHolt cTOpoHOW OOydeHHs] HAYMHAIOMIETO II0JIb30BATEN  SIBISIETCS
pa3BUTHE BHUMAHUS W CAMOKOHTPOJS MNPH YCBOCHHHM MPOrPAMMBL. Y UalllUKCs
JOJKEH TOHSTh, YTO BaXKHO JOCTUraTh LENH MUHUMAJIbHBIMUA CPEICTBAMH, HO Ha
MaKCUMaJIbHOM ypoOBHE. {11 3TOro OH JAOJKEH yMETh OpPraHW30BBIBATH MPOLECC
pabOThl MAaKCUMAJIBHO TEXHOJIOTUYHO, UMETh TOHATUE O CTUIIUCTHUKE.

Baxueiimeli  yactblo  Kypca  ABISETCS  (POPMHUPOBAHUE  CUCTEMBI
poecCHOHANbHBIX [IEHHOCTEH (TIpenovTeHni) yuamierocsi. B konedHoM cuere,
T0 (OPMHUPOBAHME U €CTh OCHOBHAsI MHBApUAHTHAs METOJOJIOTMYECKas 3ajaya
Kypca, Tak KaKk BCE OCTaJIbHOE — TEXHOJIOTHS U OYJET HEOTBPATUMO U3MEHSTHCS C
TedyeHueM BpeMeHM. Kypc m3naraercsi ¢ onopoil Ha pa3BUTHE CAMOCTOSITEIIBHOIO
MBIIICHUS YYAIIUXCsl, CaMOOOpa30BaHus.

DOpMBI 3aHATUIN — JICKIIUU Y IPAKTUYECKUE 3AHSATHUS.

@OpMBI KOHTPOJISI — OIIPOC, PEIICHNUE PACUETHBIX U MPAKTHYECKUX 3a/1a4.
Azpecat nmporpamMmbil: mkoJbHUKU 10 KIaccos.

Cpoxu peasqu3anuu nporpammali: 1 roj. Pexum 3anstuii —1 pa3a B Hepemto no 2
aKaJeMHUYECKHX Yaca, HaloJIHAEMOCTh B Tpynne — 15 yqamuxcs.

Hear mnporpammbl — (GopMUpOBaHME U pa3BUTHE y  OOydYarOUIUXCS
WHTEJUIEKTYaJIbHBIX U NMPAaKTHUYECKUX KoMmeTeHIM (ocBoenue crnektpa Hard- u
Soft-komreTeHIMi)B 00JIACTH PEIICHUS 3a/1a4 10 XUMHUH OT IIKOJILHOTO YPOBHSI JI0
BBIXO/Ia HA YPOBEHB NIPOU3BOICTBEHHBIX TIPOOIIEM.

3amauyu nporpamMmbi:
obyuarouue:



* chopMUPOBATh YMEHHE PEIICHUA 3a/1a4 110 XUMUHU;

* UMHTerpauus nporpaMm HIKOJIBHOTO Kypca;

* B3aUMHOE YCUJICHHME XUMUH, OMOJIOTUH, HKOJIOTUH U JPYTUX IIKOJBHBIX
IPEIMETOB MO MPUHIMITY: KOMIUIEKCHOE COUYETaHUE Ka)KIOro 3aHSTHUS Ha
MEXIUCIUIUIMHAPHBIX 3HAHUAX — «XHUMHUS — OMOJIOTHS — SKOJIOTUS»;

* Ppa3BUBaTh II03HABATEJBHBIM HHTEPEC U TBOPYECKYIO CaMOpEaTU3aLUI0
ydanmxcs;

* chOopMHUPOBATH 3PEIOCTh YUAIIUXCs B BEIOOpE poduiist 00ydeHus,

* IIOMOYb TMOJYYUTh pEAIbHBIA OMNBIT PEIIEHUS CIOXKHBIX  3a1ad
pa3IuMYHBIMH CIIOCOOAMHM, a TaKKe€ Hay4YHTh COCTaBIATb CBOU 11O
3aJITaHHOMY aJITOPUTMY;

* IO3HAKOMWUTHb C pa3IMYHBIMU THUIIAMU 3aJa4 [OBBIIIEHHOIO YpPOBHS
CJIOKHOCTH;

* J1aTh BO3MOXXHOCTh p€ajIn30BaTh CBOM UHTEPEC K BEIOPAaHHOMY MPEAMETY;

* CO3/aTh YCJIOBUS JUIsl TIOCTYIUICHUS! y4YallUXCs B YYEOHbIE 3aBEJICHUS C

XUMHNYCCKHM HpO(bI/IJ'IeM.
paseusarowjue:;

¢opmupoBaty 4K-komnereHUMH (KpPUTUYECKOE MBILIUIEHUE, KpPEaTUBHOE
MBILUIEHHE, KOMMYHHKAIIHs, KOONepawus);

co37aTh YCJIOBHS Ui PA3BUTHSI CAMOCTOATEIBLHOCTH B pabOTE M TBOPUYECKOM
aKTUBHOCTH, YMEHHs paboTaTh B TpyNIe, YMEHHs MPaBUIBHO 00001IaTh
JTAHHBIE U JIeJaTh BBIBOJIbI;

chopMHpOBaTh yMEHUE (POPMYIHpPOBATH, ApPTyMEHTUPOBATh U OTCTAMBATh
CBOE MHCHUE;

CO3/1aTh YCIOBUS JUISI PAa3BUTUS TaKUX aHAIUTUYECKUX CIIOCOOHOCTEH
y4YaluXxcsl, KaK YMEHHE aHAJIM3UPOBATh, CONIOCTABIIATh, CPABHUBATS;
coleicTBoBaTh  (DOPMUPOBAHUIO  CAMOCTOSTEIILHOM  TMO3HABaTEIbLHOM
JEeATEIbHOCTH YYalllUuXCS;

CIIOCOOCTBOBAaTh  Pa3BUTHIO  NaMSATH, BHUMAHHS, aJTOPUTMUYECKOTO
MBIILJICHUS;

cnoco0cTBOBaTh  (DOPMHUPOBAHMIO HMHTEpeca K  €CTeCTBEHHO-HAayYHBIM
3HAHMSIM;

c(opMUPOBATH YMEHHE BBICTYIATh MYOJIUYHO C AOKJIAAaMH, TPE3CHTALUSIMU;

socnumamelsibHbvle.
CTPEMHUTHCA BOCIUTATb YYBCTBO OTBCTCTBCHHOCTH 3ad IIOPYYCHHOC 1CJIO,

WCIIOJIHUTEILHOCTH, aKKYPaTHOCTH, TOOPOCOBECTHOCTH U JUCITUTUTMHUPOBAH-
HOCTH MPH BBITIOJIHEHUH PAOOTHI;



* crnoco0cTBOBaTh (POPMUPOBAHUIO TMOJOKUTEIBHON MOTHUBALMU K TPYIOBOMU
NESTEIbHOCTH; CIIOCOOCTBOBATH PA3BUTHI0 YMEHUSI OTCTauBaTh CBOIO TOUKY
3peHus;

* COJCHCTBOBaTb BOCHUTAHUIO KYyJbTYypbl  OOILEHUS, NOTPeOHOCTH B
CaMOBOCITUTAHWH;

* (¢$opMHPOBATh YYBCTBO KOJUICEKTHBHM3MAa M B3aWMOTIOMOINHM; CIIOCOOCTBOBAThH
Pa3BUTHIO KyJIbTYpPhl B3aWMOOTHOILIEHHMH NpU paboTe B mapax, rpymnmnax,
KOJIJIEKTHBE;

* TIPOAOKUTH (POPMUPOBAHUE FKOJIOTMUECKOMN KYJIbTYpPhl YUaIUXCSL.

Ilnanupyembie pe3yabTaThbl 0CBOEHHUS MPOTPAMMBI

IIpoayKTOBBIM Pe3yJibTATOMIIPOCKTA SIBISIETCS « TypHHUpP TpeX HAyK: PEHICHHE
TEOPETUYECKUX M TMPAKTUUECKUX 3a1au». KOHKypc mpoBOIAT Cpeau KOMaH[ B
ouHoil  ¢opme.  KoHKypcaHTbl  pemaroT  IOCTaBJIEHHYI  MPOOJieMy
(MHTEIIEKTyaIbHBIA «MO3T0BOM TYpM»).KoMaHabl, HaOpaBIIKe MaKCUMAalIbHOE
KOJIMYECTBO 0aJJIOB, CTAHOBSITCS MOOEIUTEIISIMHU.
JIn4HOCTHBIE Pe3yJIbTATHI:
* KPUTHUYECKOE OTHOIICHUE K UHPOPMAIIUU U U30UPATEIHLHOCTh €€ BOCIIPUSTHSI;
* OCMBICJIEHHE MOTHMBOB CBOMX JICICTBUM NIPHU BBINOJHEHUHU 33JaHUI;
* pa3BUTHUE JIFOOO3HATEIBLHOCTH, COOOPA3UTEIBLHOCTH TIPU  BBIIOJIHEHUU
Pa3HOOOPa3HBIX 3aIaHUI TPOOJIEMHOIO U IBPUCTUYECKOTO XapaKTepa;
* pa3BUTHE BHUMATEIIBHOCTH, HACTOMYHMBOCTH, 1IEIEYCTPEMIEHHOCTH, YMEHUS
IIPEOJ0JIEBATH TPYAHOCTH;
* pasBuTHE CaMOCTOSITEJIbHOCTH CYXIEHUM, HE3aBUCUMOCTH u
HECTAHIAPTHOCTU MBILIJICHUS,
* OCBOCHHE COIMATIBHBIX HOPM, ITPaBUJI TTOBEICHUS, poJiel U (popM colmanbHOU
JKW3HU B IPpyInax U COOOIIECTBAX;
e (opMmupoBaHME KOMMYHMKATHUBHONW KOMIIETEHTHOCTH B OOIIEHUHU U
COTPYIHUYECTBE C JPYTHUMHU O0yJaIOIIMMHUCS.
MeTanpeaMeTHble pe3yJbTAThI:
Pezynamusnvie ynusepcanvuvie yuebnvle Oeticmsaus.
* yMEHHUE NPUHUMATh U COXPAHSITH YICOHYIO 3a1a4Yy;
* YMEHHUE I[UIAHUPOBATH TMOCJIEAOBATEIBHOCTh IIArOB  AJITOpUTMA  JJIA
JIOCTUKCHUS 1IEJIH;
* YMEHHE CTaBUTh IeJb (HAmpUMep, COCTaBJICHHE aBTOPCKUX 3ajady),
MJIAHUPOBATH JIOCTUKEHUE ITOM LIETH;
* YMEHHE OCYLIECTBIISITh UTOTOBBIN U MOLIATOBBIN KOHTPOJIb 1O PE3YILTATY;



CIOCOOHOCTh aJI€KBaTHO BOCIPUHUMATh OIICHKY HACTaBHUKA W JPYTUX
oOyyJarommxcs;

YMEHHE pa3ianyaTh Coco0 U pe3yiabTaT JeHCTBUS;

YMEHUE BHOCUTH KOPPEKTUBBI B IEHCTBHS B CIIy4ae PaCXOXACHUS Pe3yJIbTaTa
pellIeHus 3aJayd Ha OCHOBE €€ OLEHKM M Y4y€Ta Xapakrepa CHCIaHHBIX
OIIHOOK;

YMEHUE B COTPYAHUYECTBE CTABUTH HOBbIE YUEOHBIE 33/]a4H;

CHOCOOHOCTh  MPOSABIATH TO3HABATENbHYI0 WHULMATUBY B y4eOHOM
COTPYIHUYECTBE;

YMEHHME OCBAaMBaTh CIOCOOBI PELIEHUS MPOOJIEM TBOPYECKOIO XapakTepa B
YKU3HECHHBIX CUTYaLHsX;

YMEHHE OLICHUBATH MOJyYAKOIINUNUCSI TBOPUYECKUN MPOAYKT U COOTHOCUTB €TI0 C
W3HAYAJbHBIM 3aMBbICIIOM, BBINOJHATH MO HEOOXOAMMOCTH KOpPPEKUUU JTHOO
MPOJYKTA, JINOO 3aMbICIA.

llo3nasamenvHuvle yHugepcaivhvle yueoHbvle 0etuCmeus:

YyMEHUE  OCYHIECTBJISATH  MOUCK  WHGOpMAIMU B XpaHUJIUIIAX
nH(OPMAITMOHHBIX 00pa30BaTEIbHBIX PECYPCOB;

YMEHHUE HCIOJIb30BaTh CPEACTBA MH(GOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX
TEXHOJIOTWA JII1  PEIICHWs] KOMMYHUKATHBHBIX, II03HABATCIbHBIX M
TBOPYECKHUX 3a/1aY;

YMEHHUE OPUEHTUPOBATHCS B Pa3HOOOpa3uu cocoOOB pelieHus 3a1ady;
YMEHHUE OCYIIECTBIIATh aHAJIN3 OOBEKTOB C BBIJCICHHEM CYIICCTBEHHBIX H
HECYIIECTBEHHBIX TPU3HAKOB;

yMEHUE TTPOBOJUTH CpaBHEHHUE, KIACCU(PUKAIIHMIO TI0 3aJaHHBIM KPUTEPHUSIM;
YMEHUE CTPOUTH JIOTUUECKHE pacCyXAeHHs B (opMe CBA3U MPOCTHIX
CyXKIeHui 00 00BbEKTe;

YMEHUE YCTaHABIMBATh aHAIOTHH, IPUINHHO-CIIC/ICTBCHHBIE CBS3H;

YMEHHE MOJICTUPOBATh, TPEOOPA30BHIBATh OOBEKT U3 YYBCTBEHHOU (OPMBI B
MOJAENb, TAC BBUICICHB CYIICCTBCHHBIC XapaKTEPUCTHKH  OOBEKTa
(mpocTpaHcTBeHHO-TpaduvecKas Ui 3HAKOBO-CUMBOJINYECKAs );

YyMEHUE CHHTE3UpPOBaTh, COCTABIATH I1I€JI0€ M3 dYacTeil, B TOM YHCIIC
CaMOCTOSATENFHO JIOCTPANBATh C BOCTIOJTHEHUEM HEOCTAIOIINX KOMIIOHEHTOB.

Kommynuxamusnule ynugepcanvhnvie yuebHvle Oeticmeusi:

YMEHUE apryMEHTHPOBATh CBOIO TOYKY 3PCHHS Ha BHIOOD OCHOBAaHHMHA H
KPUTEPUEB TIPH BBIJACICHUM TPU3HAKOB, CPAaBHCHHMHM W KJacCU(UKAITUU
00BEKTOB;

yMEHUE BBICIYIINBATh COOECETHNKA M BECTH JIUAJIOT;

CIIOCOOHOCTh TPHU3HABATh BO3MOXHOCTH CYIIECTBOBAHMS PA3IUYHBIX TOUEK
3pEHHS U IIPaBO KaKJI0I'0 UMETh CBOIO;



YMEHHE TUIaHUPOBATh Y4eOHOE COTPYJHHUYECTBO C HACTABHUKOM U JPYTHMH
O0y4aroIKMMUCS: ONpPENeNaATh I1eNd, (QYHKUUU YYaCTHUKOB, CIIOCOOBI
B3aMMOJICHCTBYS;

YMEHUE  OCYIIECTBJISAITh  IOCTAHOBKY  BOIIPOCOB: MHHUIIMATHBHOE
COTPYIHHYECTBO B MOMCKE U cOope nH(pOpMaLnu;

yMEHHE pa3peniaTb KOH(IUKTHL: BBISIBICHUE, WACHTH(PHUKAIUS MPOOIEMBI,
MOUCK M OIICHKa aJbTEPHATUBHBIX CHOCOOOB pa3peleHus KOH(IHKTA,
NPUHATHE PELICHUS U €T0 pealn3allus;

YMEHHUE C JIOCTaTOYHOW MOJHOTOW M TOYHOCTHIO BBIPAXKaThb CBOM MBICIH B
COOTBETCTBUM C 337]a4aMH U yCIOBUAMU KOMMYHUKAIIIH;

BJIaJICHHE MOHOJIOTUYECKON M TUAIOTHYECKOI popMaMu peyH.

Hpe)IMeTHI)Ie PeE3YJIbTAThI

B pesynbrate 0cBO€HUS MPOTPaMMbl, 00yUYarOIIUeCs JOJKHBI 3HATh:

(bOpMYHBI JJIA pacqéTa OCHOBHBIX XUMHWYCCKHNX BCJINYHNH,

OCHOBHBIC ITOHATHA (KOHI/ILIGCTBO BCIICCTBA, IINIOTHOCTHb, OTHOCHTCJIbHAasi
IINIOTHOCTB, Macca, O6T>éM, YUCJIO CTPYKTYPHBIX CAWHHUII, MAaCCOBasd I[OJ'ISI), 50,4
CANHUIIBI U3MCPCHUA, MOJIIPHYIO MACCY, 00BEM MOJIinHOﬁ JOJIM BCIICCTBA,
COBPCMCHHYIO MCXKAYHAPOAHYIO HOMCHKIJIATYPY OpPraHU4YCCKUX )51
HCOPraHMYCCKHUX BCIICCTB,

OCHOBHBIC 3aKOHBbI €CCTCCTBCHHOHAYYHbBIX JUCIHIIINH,

OCHOBHBIE 3aKOHOMEPHOCTHM XHUMHUYECKOM Hayku U (PyHIaMEHTaJbHBIE
XUMHYECKHUE MTOHATHS P PEIICHUH KOHKPETHBIX IPOU3BOICTBEHHBIX 3a/1a4.

YMETb:

NPUMEHSATh Ha TMPAKTUKE TEOPETHUYECKUE 3HAHUS MO0 XHMHH, OWOJIOTHH,
(U3UKH ¥ DKOJIOTHUH;

HAa3bIBATh W3YYECHHBIC BEIIECTBA MO «TPUBHAIBHON» WM MEXIyHAPOIHOMN
HOMEHKJIATYpE;

OOBSICHSITH: 3aBUCUMOCTb CBOMCTB BEIIECTB OT HMX COCTaBa W CTPOCHUS,
NPUPOy XUMHUECKOW CBSI3M (MOHHOM, KOBAJICHTHOM, METaUIMYEeCKOM),
3aBUCUMOCTh CKOPOCTH XUMHYECKOW PEAKIMU U TOJIOKEHUS XUMHYECKOTO
paBHOBECHSI OT PA3JIUYHBIX (PAKTOPOB;

IPOBOJAUTh  pacu€Tel 1O: ¢dopMynaM, HUCIOIb3YyS  KOJIHMYECTBCHHBIC
OTHOUIEHHS; o HECKOJIBKUM  XUMHUYECKHM  YPaBHEHHUSIM; o
TEPMOXMMHUYECKAM YypPABHEHUSAM; II0 BBIXOAY MNPOAYKTAa PpEAKIHU OT
TEOPETUYECKH BO3MOXKHOTO; MO XUMHUYECKHM YPAaBHEHUSIM, €CJIU OJHO W3
pearupymronMx BeIIeCTB B3SITO B HU30BITKE; MO YPaBHEHUSM peaKIUi ¢
HCIOJb30BAaHUEM pacTBOPOB C OIPEICIEHHON KOHLIEHTpaLUEn
pPacTBOPEHHOIO BELIECTBA;



* paccTaBiIATh KO3 HULIUEHTHI B YPaBHEHUAX OKHCJIUTEIIBHO-
BOCCTAHOBUTEJBHBIX PEAKIINN;

* TMPOBOJUTH CAMOCTOATENbHBI TMOUCK XWUMHUYECKOW HWHOpMAIMU ¢
UCIIOJIb30BAaHUEM PA3JIMYHBIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX W3JIaHUM,
KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB HTepHETA);

* HCIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOIMU MJisi OOpabOTKM M Iepeaadu
XUMHYECKON HHPOPMAIUH U €€ IPEICTaBICHUS B Pa3INuHbIX (HOpMax;

* OOBSCHATH XMMUYECKHE SIBJICHMS, MPOUCXOISAIIMX B MPUPOJE, OBITY M Ha
MIPOU3BO/ICTBE;

* TPEACTABJISATH CBOM MPOEKT ISl IyOJIMYHOM OLIEHKHU IKCIIEPTaMHU.

BJIAJICTh:

* HAYYHOM TEPMMHOJIOTMEM, KIFOYEBBIMA NOHATHUAMH, METOJAMH U NpUEMaMU
peILIeHHUs 3a1a4 PA3JIUIHOTO YPOBHS CIOKHOCTH;

* HaBBIKAMM PEIICHUSA CIOXHBIX 33ad Pa3IMYHbIMU CHOCOOAaMHU, a TaKKe
COCTABJICHHsI CBOUX I10 3aJJaHHOMY aJITOPUTMY;

* HaBbIKaMH pabOThI B IPYIIIE;

* HaBBbIKaMH IyOJMYHOIO MPEICTABICHMSI PELICHUS 3a/1ay.

Conep:kanue mporpaMmmbl

[Iporpamma mnpearnosaraeT NOCTENECHHOE pPAaCclIMPEHUE 3HAHUW H  HX
yriyoJieHue, a TakkKe MNpUOoOpeTeHHe yMEHHMH B OOJacTH peIIeHMs 3ajad 110
XHMHH.
3aHATHUS PEANOJIAratoT PA3BUTUE JTUYHOCTHU:
* pa3BUTHE HHTEIUIEKTYaJIbHOTO MOTEHIMajda olydaromerocs: (MCroiab30BaHuE
JUYHOCTHO-OPUEHTHUPOBAHHOTO IOAXO0Ja; Pa3BUTHE KPEATHBHOTO, aOCTPAKTHOTO,
JOTHYECKOTO M  CaMOCTOSITEJILHOTO  MBINIICHUs; (OPMHUpPOBAHHE yMEHUU
NPUMCHAThL  HECTAaHJApPTHBIC  PEIISHWs; TIOBBIIICHHE y  OOydYaroIIuxcs
MMO3HABATEILHOTO  HHTEpEcCa K XUMHM; Pa3BUTUE  3aMHTEPECOBAHHOCTHU
0oOy4Yaromuxcsi B BBINOJHEHUU 3aJaHU TTOMCKOBOT'O XapakTepa, B BBIMOJHEHUU
UMU TBOPYECKHX CAMOCTOSITCIIBHBIX PaboT);
* pa3BUTHE TMPAKTUYECKUX YMEHUHW U HABBIKOB (MIPUMEHSTh Ha TMPAKTHKE
TEOPETUYECKUE 3HAHUS 10 XUMHUHU, OUOJOTUM W IKOJOTHU; Ha3bIBATh U3YUYEHHBIC
BEII[ECTBA 1O «TPUBUAIBHOW» WM MEXKIyHApOIHOM HOMEHKIATYPE;00bICHSITH:
3aBUCUMOCTb CBOMCTB BEILECTB OT MX COCTABA U CTPOEHUS; IPUPOLY XUMHUUECKOU
CBSI3M  (MOHHOM, KOBAJICHTHOW, META/UIMYECKOM), 3aBHCHUMOCTb CKOPOCTHU
XMMHUYECKON PEaKIUM W TMOJIOKECHUS XMUMHUYECKOIO PABHOBECHUS OT PAa3IUYHBIX
(bakTOpoB, MPOBOAUTH PAcCYEThl MO: (QopMysaaM, HUCIOIb3YsS KOJIMYECTBEHHBIE
OTHOUIEHUSI; TI0 HECKOJBKMM XUMHYECKUM YpPaBHEHUAM; IO TEPMOXUMHYECKUM



YpaBHEHUSIM; IO BBIXOAY MPOJIYKTa PEAKIIMUA OT TEOPETHUYECKH BO3MOXKHOTO; II0
XUMUYECKUM YPaBHEHHUSAM, €CIIM OJHO U3 pPEearupyronimx BEHIECTB B3ATO B
U30BITKE; 110 YPABHEHUSIM PEAKIUI C UCTIOJIB30BAHIEM PACTBOPOB C ONPEACIEHHON
KOHIIEHTpalluell pacTBOPEHHOIO  BEILECTBA;pACCTABIATh KOG (UIIMEHTH B
YPaBHEHUSX  OKHUCIIHTEIIbHO-BOCCTAHOBUTENBHBIX  PEAKIMH;  HMCIOJIH30BaTh
KOMITBIOTEPHBIC ~TEXHOJOTHH i1  OoO0pabOTKM W Tepenadyd  XUMHYECKOU
uHQOpMAIMU H €€ TMPEACTaBICHUS B Pa3IWYHBIX (POPMax;UCIIOIB30BAThH
NpUOOpPETCHHBIC 3HAHUS W YMEHHS B TIPAKTUYCCKON  JEATEIBHOCTH U
MOBCEHEBHON MKU3HU JISOOBSICHEHUS! XUMUYECKUX SIBIICHUM, MPOUCXOISAIINX B
npUpoze, OBITY ¥ Ha TIPOM3BOJICTBE).

VY4eOHO-BOCTIUTATENBHBIA MPOIIECC HampaBlieH Ha (opMuUpoOBaHHE W
pa3BUTHE y OOYyYaIOMMXCSA TaKUX BAKHBIX CONUAIBLHO 3HAYMMBIX KAa4eCTB, Kak
TOTOBHOCTh K HPAaBCTBEHHOMY CaMOOIPEACICHUIO0, CTPEMIICHHE K COXPAHCHHIO U
MPUYMHOXEHUIO TEXHUYECKHX, KYJIbTYPHBIX M HUCTOPUYECKUX IICHHOCTEH.
CraHOBJIEHUE JIMYHOCTH Y€PE3 TBOPUECKOE CAMOBBIPAKCHHE.

[Iporpamma 1OMOJHUTETHLHOTO OOPA30BaHUsI OPUEHTUPOBAHA HA CUCTEMATU3AIINIO
3HAHWM U YMEHUHN 10 KypCy XMMHUH U SKOJIOTHUHU.
OO0BEM MporpaMMbl COCTABIISIET /2 yaca.
Copneprxanue Kypca npeACcTaBiIeHO B COCTaBE 5 KEHCOB.
Y4eOHbIH IUIaH

Ne HazBanue KonuyecTBo yacos
Keiica
BCEero | Teopusi | NPAKTHKA
1. | Keiic 1. Y rpomo3nkux GopMyn ecTb CMBICI 10 4 6
2. | Keiic 2.Kak ynpaBnsTh XUMHYECKHMU MPOLIECCAMU 18 4 14
3. | Keiic 3.PactBopenmne. PacTBophI. 18 4 14
4. | Keiic 4.Xumus u puznyeckre mporecchl 16 4 12
5. | Keiic 5.0xomorus, npexzae Bcero: pemenne cranaaptaeix | 10 4 6
3a]1a4 HECTaHAaPTHBIM CIIOCOOOM.
Hroro: 72 20 52
Y4eOHO-TeMaTHYECKHUI IVIaH
Ne Tema 3ansaTus Cpoku DopMbl
aTTecTAlMU/KOHTPOJ
s
Keiic 1. ¥ rpomo3akux ¢popmya ectb cmbica. (10 4.)
1. | OTHOCHTENBHBIE ~ MOJIEKYJSIPHBIE  MAaCCHI. OKTSIOpB orpoc

Monbs. Monsipabie Macchl BemiecTB. PacdérTsi,
CBSI3aHHBIE C TOHSATHEM «MOJIIPHBIA 00BEM
ra3a, «OTHOCHUTENIbHAsI IJIOTHOCTh razay.

2. | 3aKOHBI Ta30BOTO COCTOSHUSI. OKTAOpB ompoc
IpaKTHU4ecKas pabora




3. | Pacuérsl, cBsi3aHHBIE C MOHATUSAMHU «MacCOBast OKTSIOpb orpoc
TIOTIS», «OOBEMHAS JIOTIS. paKTU4eckas pabora
4. | Pacuérsl, cBsi3aHHBIE C BBIBOJOM IPOCTEHIINX OKTSIOpb orpoc
Y MOJIEKYJISIPHBIX (hOpMYJT BEIIECTB. npakTuyeckas pabora
5. | KontponbHas pabota o teme. OKTAOPH
Keiic 2. Kak ynpaBaste xumnyeckumu npoueccamu?(18 u.)
1. | 3agaun MO XUMHUYECKHM YpPaBHEHUSM, €CIIU HOSIOpB orpoc
OJTHO M3 BEIIECTB B3SITO B U30BITKE.
2. | 3ajauyn Ha BBIXOJ MPOJYKTa peakiuu (B %) or HOSIOpB onpoc
TEOPETUYECKH BO3MOXKHOTO. npakTuyeckas pabora
3. | Boruncnienue maccbl Ui 00bEMa MPOIYKTa HOSIOpB onpoc
peaKIyy, eCIi UCXOAHOE BEIIECTBO CONEPIKUT npakTuyeckas padora
MIPUMECH.
4. | 3amaun Ha cMecH (B peaklMio BCTymaeT 2 u HOSIOPb onpoc
0ojee BElIECTB WJIM OAHO  BELIECTBO IpakTudeckas pabora
YYaCTBYET B HECKOJIbKHX PEAKIIHSIX ).
5.|3amaun 0  METATMYEeCKOW  IUIACTHHKE, neKadpb orpoc
MOTPY’)KEHHOW B  PacTBOp COJIM  MEHee npakTuyeckas padbora
aKTUBHOTO METaJlIaA.
6. | Pemenne 3ama4 Ha SJIEKTPOJIM3 PACIUIAaBOB H neKadpb orpoc
pPacTBOPOB COJIEH. pakTuieckas pabora
7. | OKUCIUTEIBHO - BOCCTAHOBUTEJIbHbBIC nexkadpb onpoc
peaxiuu. pakTuieckas pabora
8. | Pemenne cMemniaHHbIX 3a/1a4. nexalpb oIpoc
IIpaKTU4ecKas pabora
9. | KonTponbHas paboTa mo Teme. SITHBAph
Keiic 3. PacrBopenne. PacTBopsbi. (18 4.)
1. | Cnocobbl BBIPAKECHUS KOHLICHTpALU K. SIHBAph onpoc
OmnpeneneHre KOHUEHTPAMU PAaCTBOPEHHOTO
BEIIIECTBA MJIM MAcChl (KOJIMUECTBA) BEIIECTBA
B PaCTBOPE C ONPENEIEHHON KOHLIEHTpAllUEH.
2. | [IpuroroBiieHue pacTBOPOB ONpeAENEHHON SIHBApb OIIpocC
KOHIICHTPAIIUH. Paz6aBnenue W
KOHIIEHTpUpOBaHUE  pacTBopoB.  IlepeBoj
OJTHOTO THITa KOHIIEHTPAIIH B JPYTOM.
3. | Beluuciaenus mpM CMEIIMBAaHUM  JIBYX beBpanb orpoc
pPacTBOPOB, MPABHUIIO CMETIICHHS. npakTudeckast pabora
4. | 3amaum o GopmynaM BELIECTB, COAEPIKALINX (deBpainb orpoc
KPUCTAJUTU3AIMOHHYIO BOJTY. npakTudeckast pabora
5. | PactBopumocts.  Pacuersl Ha ~ OCHOBe beBpanb orpoc
WCTIOJIH30BaHUS TPAQHUKOB PACTBOPUMOCTH. npakTudeckast pabora
6. | Onpenenennie pH  cpensl.  Beruucienus ¢beBpanb orpoc
koHneHTpanuii H+ u OH-. npakThdeckas padbora
7. | Pacuérpl, cBsi3aHHbBIE C IOHATHEM «CTEIECHb MapT orpoc
AIIEKTPOIUTHIECCKOMN TUCCOIHAIIANY). npakTHdeckas pabora
8. | Beruucnenus 10 YpaBHEHUSM peaKlui, MapT orpoc
MPOTEKAIOIINX B PACTBOpaAX. npakTHdeckas pabora
9. | KonTpompHas pabota mo Teme MapT
Keiic 4. Xumus n ¢puzndeckue nmpoueccsoi (16 4.)
1. ‘ TepMoXuMHYECKHE YPaBHEHUS PEaKIIH. MapT onpoc




Pemenne 3aaa4 10 TCPMOXUMHUHN

2. | TennoBoit 3¢pdpext peakunu. DHTATBIHUSA. anpenb orpoc
PacueTs! ¢ ncnoap3zoBaHueM 3akoHa 'ecca.

3. | DHTpomnus. DHeprus ['n66ca. arpesnb OIpoc
IIporuosupoBanue BO3MOYKHOCTEH pakThyeckas padora
OCYUIECTBJICHUS PEaKLIUN

4. | CKopocTh XUMHUYECKUX PEAKIIUH. anpesb OIpoc

npakTuyeckas pabora

5. | Xumuueckoe paBHOBECHE. [TpuHnmn anpesb OIpoc
Jlelllarensbe. PaBHoBecue B BOAHBIX npakTuyeckas pabora
pacTBOpax MEKTPOIUTOB.

6. | [IpuMeHeHne 3aKOHOMEPHOCTEH NPOTEKAHUS arnpenb OIIpoc
XUMUYECKMX pEaKklMid Mpu  yIpaBlIEHUH IpakTHyeckas padora
XMUMHUKO-TEXHOJIOTUYECKUMHU TIpOLIeccaMy  Ha
IIPOU3BOJICTBE

7. | DIEKTpOXUMUS Mait ompoc

IIpaKTU4ecKas padbora

8. | KontposbHas paboTa mo teme. Mai

Keiic 5. IloBcenHeBHAsi XMMHSA B 3a7a4ax: Pe€UICHUEC CTAHAAPTHLIX 3a1a41 HECTAHAAPTHBIM

cinocooom (10 4.)

1. | Xumust u npou3BOJCTBO Mau onpoc
2. | Xumus U mpoOiieMbl OXpaHbl OKPYKAIOIIEH Mau onpoc
Cpelbl

3. | Xumus u MeIunuHa Mai onpoc
pakTuieckas pabora

4. | Xumus Ha KyxHe UIOHb onpoc
pakTuieckas pabora

5. | KorrponbHas paboTa no teme. UIOHb

Uroro: 72

YPaBHEHUSI XUMHYECKOW pEaKIUu,
OTIpEJICTICHHEe MacChl WM ITUIOTHOCTH. CrocoObl
pa3IuyarTCA

TemaTuueckoe coaep:kaHue MPOrPaMMbI

Keiic 1. Y rpomo3akux popmyJi ecTb CMBICJI.
3agaun MO0 XUMHM JEJATCS Ha HECKOJIbKO Pa3HbIX BHUJIOB: HA COCTABJICHUE

Ha aHalIu3 pPaCTBOpPOB BCIICCTB, Ha
HUX 3alluChu "W PCUICHUA
. MHorHe xoTenu OBl HaY4YUTHCA C JICTKOCTBIO YUTATh YCJIOBHBIC

0003HAUYCHUSA B XUMHUHM, W KOMY-TO O3TO TIIOKAXCTCA HCAOCTUKNMbIM

MacTEpPCTBOM

. Ho Bce meno xak pa3 B TOM, YTO CUMBOJIBI U (pOPMYJIbI yUEHBIE

npUaAyMaau, 4ToObl Kak MOXKHO YJI0OHee 3amucaTtbh CBOM IPEICTaBICHUS O

XUMHUYCCKUX IIporeccax. HOSTOMY 3a CUMBOJIaMH HYKHO HAYYUTLCSA BHACTDH

KOHKPETHYIO MH(POPMAIIUIO O BEIIECTBaX M UX Xapakrtepuctukax.lIpexne uem

MNPpUCTYIIAaTh K PCHICHHUIO 3a/a4, HYKHO OBITH YBCPCHHBIM, YTO Tbl BBIYYHII

OCHOBHBIC TCPMHHBI. KOJIMYCCTBA BCIICCTBA, HYKHO 3HATh, YTO TaKOC Macca,




MOJISIpHas Macca, MOCTOsSIHHAs ABOrajapo, MaccoBas J0Js, BBIXOJ MNPOAYKTa,
CTEXMOMETPUUECKUI KOA(D(PULIMEHT, U Tak Jaee.

Karteropus keiica:BBOJHBIN.

MecTo Keiica B CTPYKTYpe MOAYJisi: 0a30BbIi.

KosmuecTtBo y4yeOHBIX 4acOB/3aHATHI, HA KOTOpPble paccuuTaH Keiic:10
yacoB/5 3aHATUSA (MOXET BapbUPOBATbCA B 3aBUCUMOCTH OT YpPOBHS
MOJATOTOBKH, YCJIOBUH, U T.1I.).

Keiic 2. Kak ynpapJjsiTb XHMH4Y€CKHMH poueccamu?

XrMHUYECKass peaklHs HAaYMHAeTCs CO CMEIIMBAHMS PEarcHTOB WU
3aKaHYMBaeTCsl 00pa30BaHMEM KOHEYHBIX MPOAYKTOB. B OonbpIIMHCTBE ciiydaeB
OHAa BKJIIOYACT pPsii IPOMEXKYTOUYHBIX CTaAud, W JJIsI IIOJIHOTO ITOHWMAaHUS
MEXaHW3Ma pEAKUUH HYKHBl CBEICHHS O IPOMEXKYTOUYHBIX MOJEKYyax,
o0Opa3yloluxcsl Ha KaXJOW CTaauu, MNPOTEKAIolleld, Kak IpPaBHIIO, OYEHb
obicTpo. HayuuTbcs mNpOBOAWUTH pPacd€Tbl MO XUMHYECKUM YPaBHEHHUSM,
ONMCBHIBAIOIIMMU PA3JIMYHBIE IIPOLIECCHI.
Kateropus keiica: yrinyOJaeHHBIH.
MecTto keiica B CTPYKType MOIYJisi: 0a30BbIi.
KosinuecTBO y4eOHBIX 4acoB/3aHSITHI, HA KOTOpble paccuuTaH Keiic: 18
yacoB/9 3aHATHII (MOXET BapbUPOBATHCS B 3aBHCHUMOCTH OT YPOBHS
MOJATOTOBKH, YCIIOBUH, U T.11.).

Keiic 3. PactBopenue. PacTBopbl

Bce BakHeiimne OMOJOTMYECKHE CHCTEMBI,TAaKME KaK IIUTOIUIa3Ma, KpOBb,
auMmba, CiIroHa, MoYa, MOT W JAPYyTue, SBISIOTCS BOJHBIMU PACTBOPAMU COJICH,
O€NKOB, VYIJEBOJIOB, JUIUAOB. YCBOCHUENUINM, TPAHCHOPT METabOIMUTOB,
OOJBIIMHCTBO OMOXMMHUYECKUX PEAKIMA BXKUBBIX OpPraHU3Max IMPOTEKAIOT B
pacTBopax, MOITOMY PACTBOPHI MPEACTABISAIOT IS OUOJIOTUU, (DU3UOIOTUU U
MEIUIMHBI 0COOBIN nHTEepec. HakoHel,caMo MPOUCXOKACHUE HKU3HHU CBA3BIBACTCS
C MOpEM.

B cBorwo odepenp, XuMusi BO MHOTOM «00s13aHa» pacTBOpaM TOW OOJBIION
pOJIBIO, KOTOPYIO OHAa MIpaeT B pa3BUTUM Hayku W TexHUKH.IIpomsBoacrtsa, B
OCHOBE KOTOPBIX JIe)KaT XUMHUUECKHE MPOLIECChl, 0OBIYHO CBSI3aHbI C PaCTBOpPaMH,
Y MHOTOTOHH@)XHbIE€ CUHTE3bl B XUMHUYECKOU MPOMBIIIIIEHHOCTH OCYILIECTBIISIOTCS,
KaK MpaBWJIO, BBOAHBIX pacTBopax. HayuuThCcs MpOBOAUTH pacyeThl, CBSI3aHHBIE C
KOJIMYECTBEHHBIM COCTABOM pPAaCcTBOPOB, CHOCOOAMHM HX MPUTOTOBJICHUS U
IPOLIECCAMH NMPOTEKAIOIIUMH B HUX...

Kareropus keiica: yriryOieHHBIH.
Mecto keiica B cTpyKType MOy isi: 0a30BbIil.



KoanuyecTBo yueOHbIX 4YaCOB/3aHATHI, HA KOTOPbIe paccuuTaH Keiic: 18
4acoB/9 3aHATHI (MOXXET BapbUpOBATbCS B 3aBUCUMOCTHM OT YPOBHS
HOJIFOTOBKH, YCIOBHM, U T.[1.).

Keiic 4. Xumus n pusnveckue npoueccol
bnarogaps =~ ycmemHoMy = B3aMMOJCHCTBUIO  XHMHKOB,  (DH3UKOB,
MaTEeMaTHKOB, OMOJIOTOB, MHXEHEPOB M JIPYTUX CIEHUATHCTOB MOSIBISIOTCS HOBBIE
pa3paboTKH, 00ECTICUNBAIOIINE BHYIITUTEIBHBIA POCT MPOU3BOJCTBA XUMHUYCCKOU
OPOAYKIMH. YTIPABJIEHNE XUMUYECKUMU IPOLIECCAMH — OJIHA U3 TJIABHBIX MTPO0IIEM
COBpPEMEHHOW XuMHH. HayduTbCs MNPOBOAUTH pacyeTbl M0 YCTAaHOBJICHHUIO
CKOPOCTH TPOTEKAHMS pEaKklUMi, IpPeICcKa3blBaTh HAIPaBICHUAIPOTEKaHUA
IPOLIECCOB U YMETh HAPABIISATH UX B HY>KHOM HAIIPaBJICHUMU.
Kareropus keiica: yrioyOJIeHHBI.
MecTo Keiica B CTPYKTYpe MOAYJisi: 0a30BbIi.
KosmuecTBo yueOHBIX 4aCOB/3aHATHIA, HA KOTOPbIe pPacCYnTaH Keiic: 16
4yacoB/8 3aHATUH (MOXKET BApbUPOBATHCS B 3aBUCUMOCTH OT YPOBHSI IOATOTOBKH,
YCIIOBUM, U T.1.).

Keiic 5. [loBcenneBHasi XMMHUS B 32/1a4aX: PelIeHUE CTAHAAPTHBIX 32124
HECTAHJAPTHBIM CIIOCOOOM

UenoBe4eCTBO JKUBET B MUPE XUMHUYECKUX BEIIECTB. BpenHble U MoJie3HbIE,
YKU3HEHHO HEOOXOJMMBIE W CMEPTEIbHO SJIOBUTHIE — OHU BCTPEYAIOT HAC MO
Bcrogy. Kak ¢ HuMHM oOpamaTrhCsi, KaKOBbl MOCIEJACTBUS MPUMEHEHUS TeX WIU
WHBIX TEXHOJIOTH, B KaKOW OKpY’KaroIIel cpenie OyayT )KUTh CIENYIONIUe 3a HaMu
MOKOJIEHU JItoAei1? MHOroe 371eCh 3aBUCUT OT Hac...
Kateropus keiica: yrioyOaeHHBI.
MecTo Keiica B CTPYKTYpe MOAYJisi: 0a30BbIi.
KosuyecTBO y4eOHBIX 4YacOB/3aHSITHI, HA KoTopble paccuuTan keiic: 10
4acoB/5 3aHATHIN (MOXXET BapbUPOBATHCS B 3aBUCUMOCTH OT YPOBHS MOJTOTOBKH,
YCJIOBUH, U T.1.).

@opMblI NOIBEICHUS UTOTOB PeaIn3aluu MPOrpaMMbl
[TogBeneHne WTOTOB peanu3yeTcss MO KOHTPOJBHBIM paboTaM MOCIe
BBITIOJIHEHUSA KEWCOB. MITOrOBBIM «IPOJYKTOM» TpOorpamMsbl siBisieTcs: « TypHUp
TPEX HAyK: PEUICHUE TEOPETUUECKUX U MPAKTHYECKUX 3aau». KoHKypc npoBOasT
cpeau komaHJ B ouHoU popme. KOHKypCaHThI periaroT MOCTaBICHHYIO TPoOIeMy
(MHTEINIEKTYaIbHBIA «MO3TOBOM IITYpM»). KoMan b1, HaOpaBIme MakCUMalIbHOE
KOJIMYECTBO 0aJIOB, CTAHOBSTCS MMOOUIUTEIISIMHU.



IIpumepnbie 3ananus 151 « TypHHpa Tpex HayK: pellleHHe TeOpPeTHYeCKUX U
NPAKTHYECKHUX 321a9»

1. Cuuraercs, yTo BpeAHbIE MPUMECH B BO3JYyXE HE OKa3bIBAIOT BPEIHOTO
BJIUSIHUA, €CJIM MX KOJMYECTBO HE MPEBBIIIAECT OINpPEAEICHHOro mnpeaena. Tak,
JoITycKaeTcs copeprkanue B 1 M Bo3ayxa quokcuaa azota — 0,085 Mr, MOHOOKCH/IA
yriepoaa — 3,0 mr, nnokcuaa cepel — 0,05 mr, cepoogopona — 0,008 mr. Kakoe
KOJIMYECTBO (MOJIb) ATUX BPEIHBIX MpUMECEH (IO OTAECIBHOCTH) MOXHO BJIOXHYTh
3a CyTKH, HE MoJIBepras cBoe 370poBbe onacHocTu? Hopma notpebiieHus Bo3myxa
JUTSL ABIXAHHS y B3POCIBIX MYXKIHH — 10 M B CYTKH.

2. Kucnple maxTHble BOJBI YacTO 3arps3HEHbl MPUMECHIO COEIUHEHUMN
xene3a (Il), xoropeie yxke mpu coaepkanuu 0,5 Mr/a1 HpuUAalOT BOJIE
CBOCOOpa3HbIl  «METaNIMYeCKHin»  BKyc. Paccuuraiite: a)  MOJSPHYIO
KOHIIEHTPALHIO i 0) MaCCOBYIO JOJIO KATHOHOB Fe*'B Takoii 3arps3HeHHOIl Boze.
[110THOCTB BOABI cCUMTAiTe paBHOM 1 I/MmiI.

3. Ilpu aBapuum Ha CKJIaJ€ SJOBHUTHIX BelECTB mpousonuia yredka 0,05 kr
onacHoro ¢ocresa CCl,0 — xnoprnponu3BoIHOTO YroJlbHON KUCIOTHI. [IpuObiBIIast
KOMaH/1a CIIeNUaINCTOB MO Jerasanuu oopadoTrana MOMeEIIeHUE CKlafa BOJOW U3
noxkapHoro Opanzacnoirta. Ilpu pacnbuieHMd BoAbl (OCTeH MOABEPraercs
HEOOpaTUMOMY  THJPOJIM3Yy €  O00pa3oBaHMEM JHOKCHIA  yrjiepoja u
xjopoBoaopoaa. Onpenennre pH MmosiydeHHBIX BOJHBIX CTOKOB, €CIIM BCErO IMPHU
Jeraszaiuu 010 u3pacxoaoBaHo 10 M BOJIbI.

@opMbl 1eMOHCTPALIUM PE3YJIbTATOB 00yUeHMSsI
[IpencraBienne pe3ynbTaTOB 00pa30BaTEIbHON JEATCIBHOCTH MPOMIET B
dbopme nmyOIUYHON MPE3CHTAIIMU PEIICHUH KeHCOB KOMaHAaMHU M IOCISTYIOIINX
OTBETOB BBICTYIAIOIINX HA BOMPOCHI HACTABHUKA U APYTUX KOMAaH]I.

MeTtoaunueckoe odecrneyeHue nNporpaMmbl
IIpueMbIMMETOABIOPTAHU3ANMHO0OPA30BATEIBLHOTONPOLECCACOTPAKECHUEMY CJIT
OBUIieropeaju3anum:

- CTPYKTypH3alds Y4eOHOTO MaTepualia: BHU3Yyalu3allds MbBICIUTEIBHOTO
poliecca; MOCTPOCHUE CTPYKTYPHO-JIOTHUECKUX CXEM; MMOCTPOSHUE TaOJIHIT, OTOOP
KJIFOUEBBIX MOHSITHUH;

- TPUMEHCHHUE JUJAKTUYECKUX CPEIACTB: HAIVSIAHOCTH, JIMTEPATYPHBIX
HMCTOYHUKOB, TUIAKTUYECKUX MaTEpPHUaIOB, TaOJIHUII, CXEM U JIp.;

-  OpraHM3alMOHHBIC: TPUBIICUCHUWE BHUMAHUA; IIOCTAaHOBKA 33]1ad;
0oOBbsSICHEHUE 3aTPYHECHHI; OLICHUBAHKE; OpTaHU3aIIUsI CAaMOCTOSITEILHOM pabOThI;

- aKTUBHM3alUg Yy4eOHO-TIO3HABATEIHHOW JESITENIBHOCTH: IMPOOJIEMHBIN



BONPOC; Tepeajgpecanuss BOMpPOCa; 3aHUMATENbHOE 3a/laHue; OpraHu3alus
00CYXXJIeHHSI; OpPraHU3alMsl UTPOBBIX MOMEHTOB; CO3/IaHHE CUTYAIlUI ycIexa;

- METOJl KapTUPOBAHUSl MBIIUICHUS TMOMOTaeT YydYalleMycCs CIpPaBUThCS C
WH(OPMAIMOHHBIM MOTOKOM, YIPABJISITH UM U CTPYKTYypUpOBaTh €ro. C MmoMoIbio
KapTUPOBAHUS MOXKHO: OOBEIMHUTH WHGOPMAINIO; OTOOpPa3UTh B3aWMOCBS3H;
BU3YaJIM3UPOBATh MBICITH. MEHTAIbHAS KapTa HATJSIHO OTPAKAET acCOIMATHBHBIC
CBSI3U, BO3HHUKaIME Yy oOyudaromerocs. Mcmonb3ys 3TOT MeTon, o0ydaemblit
n30aBIIeTCS OT CTpaxa 3a0bITh WM TOTEPATh KAaKWE-TO CBEICHUS, YUYUTHCS
OpPUEHTUPOBAThCS B OOJbIIOM TOoTOKEe MHGopMaruu. C MOMOIIBI0 KapTUPOBAHUS
CO3JAIOTCS  WHTEJUIEKT-KapThl, I[OMOTalOlIMe TMpU  BBIIOJHEHHUU  BCEX
OpraHU3allMOHHBIX U CTPYKTYPUPYIOUIUX 3a7a4. ITOT METOJ| TpeOyeT TOUHOCTH U
SICHOCTHY MBIIIJICHUS U TIO3BOJISIET CIIPABUTHCS CO CIOKHBIMU 3a/1a4aMU;

- UTEPaIMOHHBIA METOJI O0yYCeHHS] MOKHO TPHUMEHHUTH KaK TP H3JI0KCHUU
JICKIIMOHHOTO MaTepuaia, Tak U B TIPOIECCe BHIMOTHEHUS TPAKTHICCKUX 3aTaHUH.
Tem Oosee uro crenuduka 3agaHui, MPETHA3HAYCHHBIX IS BBITTOJIHCHHS Ha
7a00paTOPHOM  MPAKTUKyMe, BIIOJHE  COOTBETCTBYET  IOCTYIATEIbHOMY
UTEPAIIMOHHOMY TMPOIIECCY, KOTOPBIM BBIpaXaeTcss B TOCTPOCHUHU pAla
QITOPUTMOB U TPOTPaAMM PEIICHHS 3aJadyd, MPUYEM KaKIbI CIETYIOIIHA
QITOPUTM SIBISICTCS YTOYHEHHEM HIIA PACIIMPEHUEM MPEBITYIIETO;

- METOJl CHCTEMHOH JIWHAMUKHM 3aKJIFOYaeTCs B CO3JaHUU B CO3HAHUU
OoOydJaroImerocss WHTYWTHBHBIX KApTUH TIOBEACHHUS OOBEKTOB WM CHCTEM
peanpHOrO MHpa. [IpuMeHeHNEe TaHHOTO METO/a CIOCOOCTBYIOT (DOPMHUPOBAHHIO
MEHTAJIbHBIX CXEM, OTPAKAIOIINX aJITOPUTMHUYECKUE TCUCTBUS;

- METOJ AUHAMUYECKON BU3yaM3alud MHPOPMAIMM U 3HAHUW BKIIOYAET B
cebsi: KOMIUIEKC yueOHOM MHGbOpMaINK; BU3YyalIbHBIE CIIOCOOBI €€ TPeIbIBICHNUS,
BU3yaJIbHO-TEXHUYECKHUE CpeAcTBa nepenayn uHdopmanuy; Habop
MICUXOJIOTUYECKUX TTPUEMOB HMCIIOJIB30BAHMS M PA3BUTHS BU3YATbHOTO MBIIIICHUS
B MpoIeCcce 00yUeHMUS;

- METOJl TOATamHOTO (OPMHUPOBAHUS YMCTBEHHBIX JICHCTBHUHCIIOCOOCTBYET

dbopMHpoBaHUIO y O0YYAIOIINXCSI 3HAHUM €CTECTBEHHOHAYYHBIM TUCIUIUIMHAM U
HABBIKOB aJITOPUTMUYECKOTO MBIILJICHUS;
- MIPOEKTHO-UCCIEAOBATEIbCKUN ~ METOA3aKII0YaeTcsl B JTOCTHKEHUU
TUIAKTAYECKON 1€ 4Yepe3 JCTAIbHYI0 pa3paboTKy peanbHOM TPOOIeMBlI,
KOTOpast JOJDKHA 3aBEPIIUTHCS OINPEACIICHHBIM MPAKTUYCCKUM PE3yJIbTaToOM,
opOpMJIICHHBIM B BHJE IMPOCKTAa C MCIOJb30BaHUEM HH(POPMAITMOHHBIX
TEXHOJIOTHH.

XapakrepucTukay4eoHo-
METOAMYECKOTOKOMILIEKCAUTEXHUYECKOT00CHAIIIEHHUSI:



PaGodee MecTo 00ydaromierocs: MKOJIbHBIA CTOJI.

Pabouee MmecTo HacTaBHUKa: Pabouuii cTod.

O6opynoBanue:

WHTEPAKTUBHASL JIOCKA; MPE3EHTAllMOHHOE OO0OpYyAOBaHHME C BO3MOMXHOCTHIO
NOAKIIIOUEHUS K KoMmImbroTepy; M®DVY; mapkepHas JOCKa C COOTBETCTBYIOIIUM
Ha0OpPOM MUCHMEHHBIX MPUHAICKHOCTEH.
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