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[losicHuTenpHAs 3anKcKa
AKTyalbHOCTh: XWMHUS — HayKa, KOTOpas OYE€Hb TECHO CBs3aHa C

OKpY’)KalolMM Hac MHUpPOM. Bce KHBOE€ COCTOUT M3 DJIEMEHTOB U COCIWHEHUI
AJIEMEHTOB, CBOWCTBA KOTOpPHIX H3y4yaeT Xumusi. OHa HACTOJIBKO TIIIYOOKO
BHEJIpUJIACh B HAIly >KU3Hb, YTO HEBO3MOXKHO MPEJCTABUThH CYIIECTBOBaHUE O€3
Hee. B ObITy: mpu NPUTOTOBICHHM TMHUILIHA, KOHCEPBUPOBAHUH, YOOpKE J0Ma,
CTUpPKE, MbI, CaMHU TOrO HE 3aMeuas, HCIOJb3yeM 3HaHHUS O XUMHYECKUX
nporieccax. [Ipu mpon3BOACTBE JTFOOOTO OKPYXKAIOIIET0 HAC TIPEIMETa, Ha TOM WJTH
MHOM JTafe €ro MOJy4eHUs, TaKkKe HEOOXOJIUMO TMPUMEHEHUE XUMHYECKUX
3HaHul. CoXpaHEHUe 370pOBbSl TAKKE HAMPSAMYIO 3aBUCUT OT TOTO, HACKOJIBKO
OOILIMPHBI HAIIM 3HAHUS O XUMHH.

TeopeTudeckrue 3HAHUS 3TOM HAYKW M yMEHHUE MPOU3BOJUTH BHIYUCIICHUS
MOMOTYT BaM JIy4llle OPUEHTUPOBATLCA B peayibHOWM *ku3HU. Ha mpousBojacTBe, B
XUMHUUYECKOM U DKOJOTMYECKON abopaTopuu OYE€Hb YacTO HEOOXOIMMO
MPOU3BOJIUTH BBIYUCIICHUS, TPABWIBHOCTh KOTOPBIX OYJ€T 3aBUCETh OT HaBBIKA
pemienus 3aaad. Pemenue 3agad TpeOyeT OT yYalluxcsi YMEHUs JIOTHYECKH
paccynarb, IUJIJAHUPOBaTh, TMPOU3BOJUTHL pacy€Thl U OOOCHOBBIBATH HX
TEOPETUUECKUMHU MIPEANOCchUIKamMu, AuddepeHupoBaTh onpeaeaéHHbIe MPoOIeMbl
Ha OTHEJIbHBIE BOIPOCHI, IOCJIE OTBETOB, HA KOTOPBIE PEHIAIOTCS HCXOJHBIE
po0JIEMbI B IIEJIOM.

[Ipn pemeHun 3amay MPOMCXOIUT CO3HATEIBHOE YCBOCHHE U JIydllee
ITIOHMMaHHE XUMHUUYECKUX TEOPHUM, 3aKOHOB U sIBJICHUM. Pelenne 3aimaq pa3BuBacT
WHTEpPEC ydYalluxci K XWMHUH, AKTUBU3UPYET HUX JESITEIBHOCTh, CIOCOOCTBYET
npodecCHoHaNbHON TMOATOTOBKE IIKOJbHHMKA. BMecTe ¢ TeM yMeHue couyeTaTh
TEOPETUYECKHE 3HAHMS MO0 XHUMHH, OHOJOTUM W (UBHKKA C DKOJIOTHUYECKUM
BIIMSHUEM Ha  OKpYXKalolllMe TMpPoLecChl W  MPOU3BOACTBOM  MOMOKET
OpPUEHTHPOBATh MPOIECC 0O0YUYEHUSI HA «30HY OJMKAMIIEro pa3BUTHS» yUEHUKA,
pa3BuBas €ro JIMYHOCTHBIE, METANpeIMETHbIE U MPEIMETHbIE pPE3yJbTAThl,
crocoOCTBYS TPOPECCHOHATTEHOMY CaMOOTIPEICIICHUIO.

OTnuuurtensHas 0COOEHHOCTh JaHHOW 00pa30BaTEIbHOM MPOTrpaMMBI: KypC
paccunTan Ha ydamuxcs 10 KjJaccoB W BKIIOYaeT B ceOs  M3ydeHUeE
€CTECTBEHHOHAYYHBIX JUCHUILUIMH B KoMmIulekce. CoyeTaHue KaxJaoro 3aHsATHs Ha
MEXIUCITUTUTMHAPHOM YPOBHE — «XUMHUS — OHMOJOTHS — DKOJIOTHS, «XUMHS —
bu3MKa — SKOJIOTHs TO3BOJIMT yUYalTUMCS CO3/1aTh OOIYI0 KapTUHY MHUpa C €ro
€MHCTBOM W MHOTO0Opa3rueM CBOMCTB HEKUBOU M KUBOW mpupoibl. [lozHakomuT

YYaIUXCS CO CHEIUATBHOCTSIMH, TPEOYIONMMU 3HAHUM B OOJACTH XUMUH,



ouonoruu, GU3MKU U 3KOJIOTHH. [[OMOKET MOJYUYUTh peabHBIN OMBIT PEIICHUS
CJIOXHBIX 33/1a4 Pa3IMYHBIMHU CIIOCOOAMHU, a TAaKXKe YIIIyOUTh CBOM Mo3HaHus. [Ipu
U3YYEHUU JaHHOTO Kypca OO0JbIIOe BHUMAaHHUE YJIEJIEHO BOMPOCY METOJIMKE
pELIEHUs] PACYETHBIX XUMHUYECKMX 3aad C TOYKHA 3pPEHHS PalUOHAJIbHOIO
MPWIOKEHUS UAe MaTeMaTUKU U (PU3UKH, MTOKa3aHbl Pa3HbIE CIIOCOOBI pEIICHUS.
CoBpeMEHHBIN LIKOJBHUK JOJDKEH 3HATh METOAbl PEHICHUS XMUMUYECKHX 33]1ad,
MPAKTUYECKOE  TMPUMEHEHHWE  TEOPETHYECKOrO0  MaTepuajna, HCIOJIb30BaTh
XUMUYECKUE 3HAHUSA U XUMHUYECKHE JICUCTBUS: TEOPUM M 3AaKOHBI, JICKAIIUE B
OCHOBE TMpEJIOKEHHBIX 3amad. Kypc mpenycMarpuBaeT — 3ajaud Ui
CaMOCTOATENbHOM paboThl. I[Ipy 5TOM UCHONIB30BaHBI 3a/auyd  PA3IUUHBIX
BapUAHTOB, YTO CIOCOOCTBYeT OoJjiee TIyOOKOMY M OCO3HAHHOMY OBJIAQJCHHIO
METOJMKON MX pEUIeHMs, YTO HE TOJIbKO IMO3BOJSET PACHIUPUTh U YIIyOUTh
3HaHUA 110 €CTECTBEHHO-HAYyYHBIM IMCLUIUIMHAM, HO U Pa3BUTb YHUBEPCAJILHbBIC
CIIOCOOHOCTH:

CUCTEMATU3UPOBATH TAHHBIC;

HaXOJIUTh JIOTUYECKOE U/UIIM HECTAHIAPTHOE PELICHHUE;

JPYTUMU CIIOBAMH, IPOBOJIUTH CAMOCTOSITENIBHO MOJIHBIN IIUKI Yy4€OHOTro
Ipo1iecca.

BaxxHoil cTOpoHOH 00y4eHHs] HAUMHAIOLIETO IIOJIB30BATENs SIBIISETCA
pa3sBUTHE BHUMAHMS M CAMOKOHTPOJIA IIPU YCBOCHHUM IPOTPAMMBL. Y 4Yaluucs
JIOJKEH MOHATH, YTO BAXKHO JOCTUIaTh LIEJIM MUHUMAJIBHBIMU CPEICTBAMU, HO Ha
MAaKCUMAJIBHOM YpOBHE. JlJIg 3TOro OH NOJKEH YMETb OPraHU30BBIBATH IMPOLIECC
paboOThl MAaKCUMAJIBHO TEXHOJIOTUYHO, UMETh TOHATHE O CTUIIUCTHUKE.

Baxneiimeli  yacTeio  Kypca  siBIsieTcss  (OPMHUPOBAHHE  CHCTEMBbI
npodecCHOHANBHBIX IIEHHOCTEN (MpeAnoyTeHui) yvamierocsa. B koneunom cuere,
3TO (OPMHUPOBAHUE U €CTh OCHOBHAs MHBapHUaHTHAs METOJOJIOTMYECKas 3ajaya
Kypca, TaK Kak BCE OCTaJIbHOE — TEXHOJIOTUSI U OYJEeT HEOTBPATUMO U3MEHSATHCS C
TeuyeHHeM BpemeHU. Kypc u3naraercs ¢ OInopou Ha pa3BUTHE CaMOCTOSTEIBHOIO
MBIIICHUS YYAIIUXCsl, CaMOOOPa30BaHUs.

DOpMBI 3aHATUMN — JIEKLIUU U IPAKTUYECKUE 3aHATHUS.

@opMBbI KOHTPOJISL — ONPOC, PEIICHUE PACUETHBIX U MTPAKTUYECKUX 3a/1a4.

AJpecat nporpaMmmsl: mkoabHUKH 10 — 11 kaccos.

Cpoku peanmnzauuu nporpammsl: 1 roxa. Pexxum 3anstuid —1 pa3za B Henemto

1o 2 aKaJeMHUYECKUX Yaca, HaOJHIEMOCTh B rpymnmne — 15 yyamuxcs.



Lens mnporpamMmmsl — (opmMupoBaHHMe U pa3BUTHE Yy OO0YyYaIOIIUXCS
WUHTEJUICKTYaJIbHBIX M MPAKTHUYECKUX KOMIETCHIMH (ocBoeHue crektpa Hard- u
Soft-komreTeHIM)B 00IACTH PEIICHUS 33/1a4 110 XUMHUH OT IIKOJIBHOTO YPOBHS JI0
BBIX0/Ia HA YPOBEHb IPOU3BOICTBEHHBIX MPOOIIEM.

3amaun mporpaMMbl; 00yJaromue:

° C(bOpMI/IpOBaTB YMCHHUC PCIICHUA 3a1a4 110 XUMHUH,
° HHTCTpalus IIporpaMm HIKOJIBHOT'O KypcCa,
® B3aMMHOC YCHJICHUC XHMMUHU, 6I/IOJIOFI/II/I, OKOJIOTUM W OPYTI'ux

IOKOJIBHBIX IPEAMETOB IO IMPHUHIOUITY: KOMIIJICKCHOC COUCTAHUC KAXKJOTI'O 3aHATHUA

Ha MCKIUCHUINIMHAPHBIX 3HAHUAX — «XUMHA — OMoorus — OKOJIOT U,

. pa3BUBAThH MMO3HABATEIBHBIN HHTEPEC U TBOPUECKYIO CaMOpPEaTU3aIUIo
yUYaIuxcs;

. chOopMHUPOBATH 3PETIOCTh YUAIIUXCS B BIOOpE Tpoduiist 00yUueHus;

. MOMOYb TIOJIYYUTh PEATBHBIN OIBIT PEMIEHUs CJIOXKHBIX 3aaad

pa3s IndYHbIMHA CHOCO6&MI/I, a4 TAKKC HAYYUTb COCTAaBJIATb CBOM II0 3daJaHHOMY

aJITOPUTMY;

. MO3HAKOMUTh C PA3JMYHBIMU THUIAMH 337a4 MOBBIILIEHHOTO YPOBHS
CJIOXHOCTH;

. JaTh BO3MOYKHOCTh pPEAIM30BaTh CBOM MHTEpEC K BbIOpAHHOMY
IIPEIMETY;

. CO3/1aTh YCJIOBUS JJIsl TIOCTYIUICHUS YYaIllUXCsl B y4EOHbIE 3aBEICHMUS

C XUMUYECKUM TTPOUIIEM.

Pa3BUBAIOLINE:

. dbopmupoBath  4K-KoMIeTeHITUN (KpUTHYECKOE MBIIIUICHHUE,
KpEaTUBHOE MBIIIUICHUE, KOMMYHUKAIIUSI, KOOTIEpaIlus);

. CO3/IaTh YCIIOBHS JIJII Pa3BHTHS CAaMOCTOSTEIBHOCTH B paboTe H
TBOPYECKOM AaKTUBHOCTH, YMEHHsS paboTaTh B TPYNIe, YMEHHUS MPaBUILHO
000011aTh
JIAaHHBIC U JCIaTh BHIBOIBI;

. chopmupoBath ymeHue (GOPMYIUPOBATh, APTYMEHTUPOBATH U
OTCTauBaTh CBOE MHECHUC;

. CO37aTh YCJIOBHS JJIsi Pa3BUTHUS TAKMX aHATUTHYECKUX CIIOCOOHOCTEH
ydalmxcs, Kak yMeHUe aHaJIu3upPoOBaTh, COMIOCTABIISATh, CPABHUBATD;

. COJICICTBOBATh (POPMHPOBAHUIO CAMOCTOSATEIIPHOM IT03HABAaTEIbHOU

ACATCIIBHOCTHU YUAIlIUXCs,



° CIT0cOoOCTBOBATH Pa3BUTHUIO IIaMATH, BHUMAHHA, aJIlF'OPUTMHYCCKOI'O

MBIIICHYS,
. CrIoco0CTBOBaTh (HOPMHUPOBAHUIO MHTEPECA K €CTECTBEHHO-HAYYHBIM
3HAHUSIM;
. chopMupoBaTh  yMEHHE BBICTYNaTh MyOJIMYHO C
JOKJIaIaMH,

NPE3CHTAUSAMU;, BOCTUTATEeIbHBIC:
. CTPEMHTHCS BOCIHUTATh YYBCTBO OTBETCTBEHHOCTH 3a TMOPYYECHHOE
JIeJI0, UCTIOJTHUTEIPHOCTH, aKKypaTHOCTH, TOOPOCOBECTHOCTH 1
JTUCIMTUTMHUPOBAHHOCTH TIPH BBITIOJTHEHUH PaOOTHI,
. criocoOCTBOBAaTh (POPMHUPOBAHUIO TMOJOXKHUTEIBHON MOTHUBALIMM K
TPYIOBOM NEATETLHOCTH; CIIOCOOCTBOBATh PA3BUTHIO YMEHHS OTCTAaWBaTh CBOIO

TOYKY 3pEHUS;

. COJICCTBOBATh BOCHUTAHUIO KYJBTYpbl OOIIECHHS, NOTPEOHOCTH B
CaMOBOCIIUTAHWH;
. dbopMHpOBaTh  YYBCTBO  KOJUJIEKTMBM3MAa M B3aUMOIIOMOLIY;

CIIOCOOCTBOBATh Pa3BUTUIO KYJIbTYpPbl B3aMMOOTHOULIEHUI Mpu paboTe B mapax,
IpyIIax, KOJJIEKTUBE;

. MPOJIOJKUTE (DOPMHUPOBAHKE IKOJIOTUUYECKON KYIBTYphI YUaAIIHXCS.

Ili1anupyemble pe3yabTaThbl 0CBOCHUSA NMPOrPaMMbI

[TIpoaykTOBEIM pe3yJIbTATOM MPOEKTA SABIsAECTCS « TypHUP TpeX HAYK:
pELICHUE TEOPETUUYECKUX M NPAKTUYECKUX 3anau». KOHKypc OpoBOIAT cpenu
KOMaHJT B ouHON ¢opme. KoOHKypcaHThl pemiaroT IMOCTaBIEHHYIO MpoOeMy
(MHTEINIEKTYabHBIH «MO3TOBOM 1TypM»).KomaHnbpl, HaOpaBiliue MakCUMaIbHOE
KOJIMYECTBO 0aJJIOB, CTAHOBATCS MOOEIUTEISIMHU.

JIMYHOCTHBIC PC3VIJIBTAThI.

. KPUTUYECKOE OTHOIIEHHE K HMH(POpMALMM U HU30MPATEIBHOCTH €€
BOCIIPUSATHS;

. OCMBICJIEHHE MOTUBOB CBOMX JICWUCTBUU MPU BBINOJIHECHUH 33/ 1aHUM;

. pa3BUTHE JTFOO03HATEIBHOCTH, COOOPA3UTEIHLHOCTH MPH BBHIMOJHEHUH

pa3zHoO00pa3HbIX 3a/1aHUi POOJIEMHOTO U IBPUCTHUECKOTO XapaKTepa;
. pa3BUTHE BHUMATEIBHOCTH, HACTOMYMBOCTH, LIENEYyCTPEMIIEHHOCTH,

YMCHHU: ITPCOAO0JICBATD TPYAHOCTH,



. pa3BUTHE  CAMOCTOATENBHOCTH  CYXKICHHM, HE3aBUCUMOCTU U
HECTAHIAPTHOCTH MBILUICHUS,

. OCBOGHHUE COIMAJBHBIX HOPM, MpaBUJ TMOBEACHUSA, pojied U (Popm
COILIMAJIbHOM KM3HU B IPYIIAX U COOOIIECTBAX;

. dbopMupoBaHHEe KOMMYHHMKAaTHBHOW KOMIETEHTHOCTH B OOIICHUU U
COTPYIHUYECTBE C IPYTUMHU O0YyHAOITUMUCS.

MeTaHDeI[MeTHBIe PE3VJIBTATHI:

PerynsTuBHbIC yHUBEpCATIbHBIC YUECOHBIE IEHCTBUS:

. yMEHUE TPUHUMATh U COXPaHATh YUeOHYIO 3a/a4y;

. YMEHUE IUIAHUPOBATh IOCIEAOBATEIBHOCTh IIAroB AJTOpUTMA IS
JNOCTH>KEHHUS LIEIIN;

. YMEHUE CTaBUTh LeNb (HAalpUMeEp, COCTaBJIEHUE aBTOPCKHUX 3ajiay),

IIAHUPOBATb JOCTHIKCHHUC 3TOH Ociiu,

. YMEHHE OCYIICCTBIAThL HWTOTOBBIA M IOIIATOBBIA KOHTPOJIb IIO
pe3ynbTary;

. CIIOCOOHOCTH aJICKBAaTHO BOCIIPUHUMATh OIEHKY HACTABHHUKA M JIPYTHX
oOydJarommxcs;

. YMEHUE Pa3INdaTh CIIoco0 U Pe3yJIbTaT ACHCTBHS,

. YMEHHE BHOCUTH KOPPCKTHUBBI B JICHCTBUSA B CIIydae PacXOICHUS

pe3yiibTata pCUICHUA 3a/la4 Ha OCHOBC €€ OLICHKU U yqéTa XapakKTepa CACIaHHBIX

OIINOOK;

. yMEHUE B COTPYAHUYECTBE CTABUTH HOBBIC YUE€OHBIE 3a/1a4H;

. CIIOCOOHOCTh MPOSIBIISATH MMO3HABATEIBHYI0 WHUIIMATUBY B Y4eOHOM
COTPYTHUYECTBE;

. YyMEHUE OCBauWBaTh CHOCOOBI pEIICHUS TMPOOJIEeM TBOPUYECKOTO

XapakTepa B JKU3HEHHBIX CUTyalUsX;

. YMEHHE OLEHMBATh IIOJYyYalOUIUNCA TBOPYECKUH IIPOAYKT H
COOTHOCUTh €r0 C M3HAYaJbHBIM 3aMBICIIOM, BBIIOJHATH IO HEOOXOIUMOCTHU
KOppeKLuu 100 NpOoAYyKTa, TMOO0 3aMbICiIa.

[lo3HaBaTeabHbBIC YHUBCPCAJIbHBIC V‘—ICGHBIG HeﬁCTBHH:

. YMEHUE OCYIIECTBISATh TMMOWUCK WHPOpPMAIMK B  XPaHWIUIIAX
nH(OPMAITMOHHBIX 00Pa30BaTEIbHBIX PECYPCOB;

. yYMEHHE WCITOJIB30BaTh cpenctBa  MHMDOPMAITMOHHBIX u
KOMMYHUKAIIMOHHBIX TEXHOJIOTHI JIJIs1 PEIICHUSI KOMMYHUKATUBHBIX,

IMO3HABATCIIBHBIX U TBOPUYCCKHUX 3ada4,



. YMEHHE OPUEHTUPOBATHCS B PA3HOOOpA3UU CIIOCOOOB peIlIeHus 3a7ay;
. YMEHHE  OCYUIECTBJIATH aHAIM3 OOBEKTOB C  BBIICJICHHEM

CYIICCTBCHHBIX U HCCYIICCTBCHHBIX IIPU3HAKOB,

. yMEHUE IPOBOJNUTH CpaBHEHHE, KJIACCU(PUKALUIO TI0
3a/IaHHBIM

KpUTEPUSIM;
. YMEHHE CTPOUTDH JIOTUYECKUE PACCYKICHUS B (pOpMeE CBSI3U MPOCTHIX

CyXJIeHUI 00 00BEKTE;

. YMCHUE YCTaHABJIMBATh aHAJIOTHH, IPUINHHO-CIIC/ICTBCHHBIC CBS3H;

. YMEHUE MOJEIUPOBaTh, MPEOOPa3OBBIBATh OOBEKT W3 UYBCTBCHHOU
dbopMBI B MOJENb, TAC BBIJCICHBI CYIIECTBCHHBIE XapaKTEPUCTUKH OOBEKTA
(mpocTpaHCTBEHHO-TpaduIecKas WIM 3HAKOBO-CUMBOJINYECKas );

. YMEHUE CHUHTE3MPOBATh, COCTABIIATH IIEJIOC M3 YACTECH, B TOM YHCIIC
CaMOCTOSITEJILHO JOCTPANBaTh ¢ BOCIIOJHEHUEM HEAOCTAIOMINX KOMITIOHEHTORB.

KOMMVHHK&TI/IBHBIG YHUBCPCAJILHBIC V‘le6HI>I€ JICHICTBUSL:

. YMEHHE apryMEHTHPOBATh CBOIO TOUKY 3pPEHHUS Ha BHIOOP OCHOBAHMIA

U KpUTEpPUEB TIPU BBIJEICHUU NPHU3HAKOB, CPAaBHEHWU U KIaccU(pUKauuu

00BEKTOB;
. YMEHUE BBICIYIIMBATh COOECEIHUKA M BECTH JIUAJIOT;
. CIIOCOOHOCTh NMPHU3HABATh BO3MOYKHOCTH CYIIICCTBOBAHHUS Pa3IMYHBIX

TOYEK 3PEHUS U IPABO KaXXJ10I'0 UMETH CBOIO;

. YMEHUE IJIAaHUPOBaTh y4ye€OHOE COTPYIHMYECTBO C HACTABHUKOM U
JIPYTUMHU OOYYaIOIIUMHUCS: OMPENesaTh LenH, (QYHKUUH YYACTHUKOB, CIOCOOBI
B3aUMOICUCTBUS;

. YMEHUE OCYIIECTBIATh TMOCTAHOBKY BOMNPOCOB: HWHUIIMATUBHOE
COTPYIHUYECTBO B MTOUCKE U cOOpe MHPOpMaIIHH;

. YMEHHME pa3peniarb KOH(IMKTHI: BBISBICHHE, WJICHTU(DUKALNS
po0JIEMBbI, TIOUCK U OIEHKA aJbTEPHATHUBHBIX CIIOCOOOB pa3pelieHus KOHMIUKTA,
IPUHATUE PELICHUS U €r0 Pean3anus;

. YMEHUE C JOCTAaTOYHOW ITOJHOTOM M TOYHOCTBIO BBIPAXKaTh CBOU
MBICJIM B COOTBETCTBUU C 33J]a4aMU U YCIOBUSMU KOMMYHUKAIUU;

. BJIaJICHUE MOHOJIOTUYECKON U IUAJIOTMYECKON (popmMaMu peuu.

HDCI[MGTHI)IC PE3VJIBTATEI

B pe3ynbraTe 0CBOEHUS MPOTPaMMBbl, 00yUarOITUECs TOKHBI 3HATD:

. dhopMyIibl TS pacu€Ta OCHOBHBIX XUMUUYECKUX BEIUYMH,



. OCHOBHBIE  TOHATHS  (KOJMYECTBO  BELIECTBA,  IUIOTHOCTH,
OTHOCHTEJIbHAS IUIOTHOCTh, Macca, 00bEM, YUCIIO CTPYKTYPHBIX €UHUILI, MacCOBast
J0J1s1), WX EIUHMIBI HM3MEPEHHUs, MOJSIPHYIO Maccy, OO0bEM MOJIIPHOW J0JIH
BEILECTBA, COBPEMEHHYI) MEKIYHApPOJHYI0 HOMEHKIATypy OpPraHWYeCKHX U
HEOPTraHUYECKUX BEUIECTB;

. OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX JTUCLUHUILINH;

. OCHOBHBIE€ 3aKOHOMEPHOCTH XUMHUYECKON HayKu U (yHIaMEHTAIbHbIC
XUMUYECKHAE TIOHATHS MPU PEUICHUH KOHKPETHBIX MPOM3BOACTBEHHBIX 3a]ad.
YMETB:

. OPUMEHATh HAa TMPAKTUKE TEOPETHYECKUE 3HAHMS 10 XHUMHH,
ouosioruu, GU3UKHU U IKOJIOTHH;

. Ha3bIBaTh  W3YYEHHbIE  BEHIECTBA IO  TPUBHAIBHOW» WU
MEXIYHApOJIHON HOMEHKJIIATYpE;

. OOBSACHATH: 3aBUCHMOCTb CBOMCTB BEUIECTB OT HUX COCTaBa U
CTPOEHUS; IPUPOY XUMUYECKON CBSI3H (MOHHOW, KOBAJIEHTHOM, METAINTMYECKOH ),
3aBUCUMOCTh CKOPOCTH XHMHYECKOM pPEaKUUh ¢ TOJIOKEHUS XUMUYECKOIO
PaBHOBECHS OT Pa3IMUYHbIX (PAKTOPOB;

. IPOBOJIUTH pacy€Tel 1O: (opmysiaM, HMCHOJB3YysS KOJIHMYECTBEHHbBIE
OTHOUIEHUS; TI0 HECKOJbKHUM XHMHUYECKHM YPAaBHEHUSM; MO TEPMOXUMHUYECKUM
YpaBHEHUSIM; IO BBIXOAY MPOAYKTa PEAKUHUHU OT TEOPETHUYECKHM BO3MOXKHOIO; IO
XUMUYECKUM YPaBHEHHSIM, €CJIM OJIHO W3 pPEarupyronmx BEUIECTB B3ATO B
M30BITKE; 110 YPABHEHHSIM PEAKIIUHN C UCIIOJIb30BAaHUEM PACTBOPOB C ONMPEACIEHHON
KOHIIEHTpAIMEN PAaCTBOPEHHOIO BEIIECTBA;

. paccTaBisATh ko3 pUuIeHTHl B YPaBHEHUAX

OKHUCJIUTEIBHO-

BOCCTAHOBUTEJIBHBIX PEAKLUH;

. IPOBOJUTH CAaMOCTOATENbHBIA TMOUCK XMMHYECKOW HMH(pOpManuu ¢
UCIIOJIb30BAaHUEM  PA3JIMYHBIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX  M3AaHUIM,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HTepHeTa);

. UCIIOJIb30BaTh KOMIBIOTEPHBIE TEXHOJOTUU [JIsi 00pabOTKM U
nepesaul XuMU4ecKoi HHPOpMAIUH U €€ TIPECTaBICHUS B Pa3IMUHbIX (opMax;

. OOBSACHATh XUMUYECKHUE SIBJICHUS, MPOUCXOASAIINX B MPUPOJIE, ObITY U
Ha IIPOU3BO/ICTBE;

. NPEJCTaBISITh CBOM MPOEKT AJIs MyOIMYHOM OIIEHKH KCIIEPTaMHu.

BJIaACTh.



. HAy4YHOM TEPMHUHOJIOTHEH, KIIOYEBBIMH TOHATUSIMH, METOJAMU U
npuéMaMy pelIeHus 3a7a4 pa3IMyHOrO YPOBHS CIOXKHOCTH;

. HaBbIKAMHU DELICHUS CIOXKHBIX 3a7a4 pa3IU4YHbBIMH CrocobaMu, a
TaK)K€ COCTaBJICHUSI CBOUX T10 33JJAaHHOMY aJITOPUTMY;

. HaBBIKAMH pa0OTHI B TPYTIIIE;

. HABBIKAMM ITyOJIMYHOTO MIPEICTABICHUSI PELICHUS 3a/1ay.

Pabouass mnporpamMma cocTaBjieHa Ha OCHOBE AaBTOPCKOW IPOTrpaMMBbI
[lep6akoBoit JI.B., x.x.H., moneHTa Kadenpsl TexHocPepHOU O€30MaCHOCTH M
aganutnueckod  xumuun  O®I'BOY BO  «Anrtaiickuidi  rocyJapCTBEHHBIN
YHUBEPCUTET

Conepsxkanue nporpamMmmbl

[IporpamMMa mpeamonaraeT TOCTENEHHOE paclIUpeHHe 3HAHUNH U UX
yrayOjeHue, a Takke NpHOOpEeTeHHE YMEHHUW B O0JIaCTH pelieHus 3aaad 1o
XUMHH.

3aHATHA IPEINOoJIaratoT pa3BUTHE JTUYHOCTH:

* pa3BUTHE MHTEJUIEKTYaJIbHOIO noTeHLuaza

oOyuatorerocs
(MCTI0NIb30BaHKE JIMYHOCTHO-OPUEHTUPOBAHHOTO TIOJIX0/1a; Pa3BUTHE KPEaTUBHOIO,
abCTPaKTHOTO, JIOTMYECKOIO M CaMOCTOSITENIbHOTO MBILUICHUS; (popMHpOBaHHE
YMEHUM MPUMEHATh HECTaHIAPTHHIC pPEIICHUS; MOBBILICHHE Yy OOyYaroIuXCs
[O3HABaTEJIbHOTO  MHTEpeca K  XUMHH; pa3BUTHE  3aMHTEPECOBAHHOCTH
0OyJaromuxcs B BBIMIOJHEHUU 3aJlaHUi MOMUCKOBOTO XapaKTepa, B BBITIOJHECHUH
UMM TBOPUYECKHUX CaMOCTOSITEIBHBIX padoT);

* pa3BUTHE MPAKTUYECKUX YMEHUN U HABBIKOB (IPUMEHATH Ha MPAKTHUKE
TEOPETUYECKHE 3HAaHUS 10 XUMHH, OWOJOTHM ¥ DJKOJOTHH, Ha3bIBaTh
M3YYCHHBIE BEIIECTBA MO «TPUBHAILHO WIIH MEKIYHAPOJIHOW HOMEHKIIATYPE;
OOBSICHATH: 3aBUCHMOCTh CBOWCTB BEIIECTB OT WX COCTaBa M CTPOCHUS,
NPUPOJly XUMHUYECKOW CBsI3U (MOHHOW, KOBAJEHTHOM, METAJNTMYECKOM),
3aBHCHUMOCTh CKOPOCTH XHUMHYECKOW DPEaKIMH M TOJOXKECHUS XUMHUYECKOTO
paBHOBECHS OT Pa3iMYHBIX (PAKTOPOB, MPOBOAUTH PACUETHI MO: (hopmymam,
UCTIONB3YSl KOJMYECTBEHHBIC OTHOINCHUS; 1O HECKOJIbKUM XUMHUYECKUM
YpaBHEHUSAM;, TI0 TEPMOXMMHUYECKUM  YpaBHEHHSIM; IO BBIXOAY IMPOIyKTa
peaKkiMu OT TEOPETUYECKH BO3MOXKHOTO; TI0 XUMHUYECKHUM YpPaBHEHUSM, €CIIU
OJTHO W3 pearupyroliux BEIIECTB B3ATO B M30BITKE; IO YPAaBHEHUSM PEAKIUM C

VICIIOJIb30BAHUEM PACTBOPOB C ONPEAECIEHHOW KOHLEHTpALMEH PaCTBOPEHHOTO



BEIIIECTBA; paccTaBisTh KO3 PHULIIEHTHI B ypaBHEHHSIX
OKHCIIUTEIbHOBOCCTAHOBUTENIBHBIX PEAKIMN; HCIOIb30BATh KOMIIBIOTEPHBIE
TEXHOJIOTUM [UIsI 0OpaboOTKM M Iepenadyd XHMUYEecKod HHpopManuu U ee
NPEACTaBICHUS B Pa3IMUYHBIX (OopMax; UCIOIH30BATh MPUOOPETCHHBIC 3HAHUS
U YMEHHUS B MPAKTUYECKOW JESITETbHOCTH M TIOBCEIHEBHOM >KU3HU IS
OOBSICHEHUS] XUMHUYECKUX SBJICHHN, MPOMCXOIIIIMX B IMPHPOJE, OBITY W Ha
IIPOU3BOJICTBE).

Y4eOHO-BOCTIUTATENbHBIA TPOIIECC HampaBjeH Ha (QopMupoBaHue U

Pa3BUTHC Y 06yanOHlHXCH TaKHMX BaXXHBIX COIIMAJIBHO 3HAYMMbIX Ka4YCCTB, KaK

IOTOBHOCTb K HPAaBCTBCHHOMY CaMOOIIPCACIICHUIO, CTPCMIICHHUC K COXPAHCHUIO U

IIPUYMHOKEHUIO TEXHUYECKUX, KYJIbTYPHBIX U UCTOPUYECKUX LIEHHOCTEH.

CTraHOBIICHHE TUYHOCTHU 4epe3 TBOPUYCCKOC CAMOBLIPAKCHHC.

HporpaMMa JOITOJIHUTCIBHOI'O O6p&30BaHI/ISI OpPUCHTHPOBAHA Ha

CUCTEMATU3ALMIO 3HAHUM U YMEHHU 110 KypCY XUMHUH U SKOJIOTUH.

O0BEM MporpaMMBbl COCTABIIAET 72 yaca.

Coneprxanue Kypca IpeJCTaBICHO B COCTaBE 5 KEHCOB.

Y4eOHBIN IIJIAH

Ne Ha3zBanue keiica KonnuectBo yacos
BCETO | Teopusl | MpakTHUKa
Keiic 1. ¥V rpomo3akux Gpopmyi ectb 8 4 4
CMBICTT
Keiic 2.Kak ynpaBisiTe XUMUYECKUMU 18 4 14
IIPOLIECCAMHU
Keiic 3.PactBopenue. PacTBopsl 18 4 14
4, Keiic 4. Xumus u pusnyeckue nporeccol 14 4 10
Keiic 5.0komorus, npexie Bcero: 10 4 6
pelIeHne CTaHAaPTHBIX 3a/1a4y
HECTaHJaPTHBIM CITIOCOOOM.

HUTOI'O 68 20 48

Y4eOHO-TEeMATHYECCKHHA TIJIAH

Tema 3aHsTHS Cpoku dopmbl

aTTeCTalMK/KOHTPOJISI




Keiic 1. Y rpomo3akux popmy ectb cMbIC. (8 4.)

1 | OTHOCUTENbHBIE MOJEKYJISIPHBIE CEHTA0Pb onpoc
Maccel. Monb. MossipHble Macchl
BellecTB. Pacuérhl, CBSA3aHHBIC C
MOHSATHEM  «MOJISIPHBIA ~ O0BEM
razay, «OTHOCHUTEIbHAs
IJIOTHOCTB Ta3ay.

2 | 3aKOHBI Ta30BOT0 COCTOSHUS. CEHTSOpb Omnpoc, mpakTuyeckas

paboTta

3 | Pacuérpl, cBsi3aHHBIE C CEHTA0Pb Omnpoc, mpakTuyeckas
MOHATUSIMU «MaccoBasi J0JIsD», pabora
«00OBEMHAS JOJIS.

4 | Pacu€thl, CBSI3aHHBIE C BBIBOJOM CEHTSOpb Ompoc,
OPOCTENIINX W MOJEKYJISPHBIX MpaKkTU4YecKas pabora
dbopMyI1 BEIIECTB.

Keiic 2. Kak ympaBisiTe XuMHU4YeCKUMU Tiporieccamu?(18 4.)

5 | 3agaum o XUMHUYECKUM | OKTSOPb Onpoc
YpaBHEHUsIM, €CIU OJIHO W3
BEIIECTB B35ITO B U30BITKE.

6 |3amaum Ha BBIXOA MPOAYKTA | OKTSIOPH Ompoc, npakTuyeckas
peakiuu (B %) OT TEOpETUYECKH paboTta
BO3MOYHOTO.

7 | BelunucneHue maccbl Wid O0OBEMA | OKTAOPH Onpoc, npakTuyeckas
IPOJIyKTa peakuuu, ecIu pabora
UCXOJHOE BEIIECTBO COJIEPKHUT
MIPUMECH.

8 |3amaum Ha cmecu (B PEAKIUIO | OKTSIOpH Ompoc,
BCTynaeT 2 u 0oJiee BEIIECTB WUITU MpakTUyeckKas padora
OJIHO BEIECTBO Y4YacTBYeT B
HECKOJIbKUX PEaKIUAX ).

9 |3anmaum 0 METaJUIMYECKON | HOSIOPb Ompoc, npakTryeckas
IJIACTUHKE,  TOTPY>)KEHHOM B pabora
pacTBOp COJIM MEHEE AaKTUBHOTO
MeTaia.

10 | Pemenue 3amadu Ha SIEKTPOJIU3| HOSIOPH Omnpoc, npakTuyeckas
pacIuiaBoB ¥ pacTBOPOB COJIEH. pabora

11 | OkucIuTeNnbHO —| HOSIOPB Onpoc, npakTryeckas
BOCCTAHOBUTEJIBHBIE PEAKIIHH. pabora

12 | Pemenue cMeIIaHHBIX 3a/1a4. Onpoc, npakTryeckas

pabora

Keiic 3. PactBopeHue

. PactBopbL. (18 1.)




13 CniocoObl BBIpAKEHUS Jekaophb Ompoc
KOHIIeHTparuu. OnpeneneHue
KOHIIEHTpAI[UU PaCTBOPEHHOTO
BEIECTBA UM MACCHI
(Kom4ecTBa) BEIIECTBA B
pacTBOpPE C ONMPEAECTEHHOM
KOHILICHTPAaLUEH.
14 [IpuroToBneHue pacTBOPOB Jekaophb Onpoc
OTpeeIEHHON KOHIIEHTPAIUH.
Paz6asnenue uiu
KOHIIEHTPUPOBAHKUE PACTBOPOB.
[lepeBoxa ogHOTO THIA
KOHIICHTPAILIMU B IPYTOM.
15 Brruncnenns npu CMENTMBAHUT nexkadpb Ompoc, npakTryeckas
JIBYX PacTBOPOB, MTPaBUIIO pabora
CMETIICHUS
16 3amauun o GpopMyIiaM BEIIECTB, neKkadpb Ormpoc, npakTuyeckas
coJiepKaIux pabora
KPUCTAIUTU3AI[MOHHYIO BOJTY.
17 PactBopumocTs. Pacuetsl Ha SIHBapb Omnpoc, mpakTuyeckas
OCHOBE HCII0JIb30BaHUs IPAPUKOB pabora
PacTBOPHUMOCTH.
18 Omnpenenenue pH cpensi. SHBaph Ompoc, npakTuyeckas
Brruncnenns konueHtpauuit H+ u pabora
OH
19 | Pacuétbl, CBA3aHHBIC C TOHSATUEM SIHBapb Omnpoc, mpakTuyeckKas
«CTEMEeHb IEKTPOTUTHIECKON pabota
JTUCCOTIHATIII
20 Beraucienus mo ypaBHEHUSAM deBpab Omnpoc, mpakTHYecKas
peakiuii, MpOTEKAIOIIUX B paboTta
pacTBOpax.
Keiic 4. Xumus u puzndeckue nporeccol (14 4.)
21 Tepmoxumuyeckre ypaBHEHUS deBpanb Omnpoc
pEaKIUH.
22 Pemenue 3a1a4 o TepMOXUMUN dheBpaiib Onpoc
23 TemnnoBoit addexT peakiuu. deBpanb Omnpoc, npakTuyeckas
OHTanenus. PacdeTs ¢ pabota
UCII0JIb30BaHMeEM 3aKkoHa ['ecca.
24 Outponus. Jueprus ['ud0Oca. MapT Omnpoc, npakTuyeckas

[Iporuo3upoBaHne BO3MOKHOCTEM
OCYILIECTBIICHUS PEAKLINI

paboTta




25 | CKOpOCTb XUMHUYECKHUX PEAKIUH. MapT Ompoc,
MpakTU4yeckas pabora
26 XHMMHUYECKOE paBHOBECHE. MapT Omnpoc, mpakTuyeckas
[Tpunnun JlelIaTensbe. pabora
PaBHOBecHe B BOJIHBIX pacTBOpax
AJIEKTPOJIUTOB.
27 [IpumeHeHne 3aKOHOMEPHOCTEM ampenb Omnpoc, npakTuyeckas
MPOTEKAHUS XMMHYECKUX pabora
peaKIuii Py yIpaBIeHUN
XUMHUKO-TEXHOJIOTUYECKUMU
poleccaMy Ha IMPOU3BOJICTBE
Keiic 5. [loBcegHeBHAsE XMMUS B 3a/1a4ax: pellieHUEe CTaHAAPTHBIX 3a/1a4
HeCcTaHJapTHBIM criocooom (10 4.)
28 XUMUS ¥ IPOU3BOJICTBO arnpeib Omnpoc
29 XuMus ¥ poOJIeMbI OXPaHbl arnpenb Ornpoc
OKPYXaroIIEN Cpeibl
30 XUMHS 1 METULIMHA Mai Omnpoc, mpakTuyeckas
pabora
31 XHUMUs Ha KyXHE Mau Ormpoc, npakTryeckas
pabora
32 | Hrororoe obobmIaromiee 3aHATHS Maii Ompoc
0 TeMaM
Uroro: 68

TemaTuueckoe cogepkanue nporpammbl Keiic

1. Y rpomo3akux ¢popmyJi ecTb CMbICJI.

33,[[3‘-1]/1 IO XUMHUH OCIATCA Ha HCCKOJIBKO PAa3HbIX BHAOB: Ha COCTABJICHHC

YpaBHEHUS] XMMUYECKOM peakIliy, Ha aHAJIU3 PACTBOPOB BEIIECTB, HA ONpE/IEeTICHUE

Macchl WA MI0THOCTH. CIIOCOOBI MX 3alicu H PEUICHUA pa3Inv4aroTCs. MHuorue

XOTEIU OBl HAaY4YUTLCA C JICTKOCTBIO YHUTATh YCJIOBHLIC 0003HaUYCHHUS B XUMHHU, U

KOMY-TO 3TO NMOKaXETCA HCAOCTHXXHMMBIM MAaCTCPCTBOM. Ho Bce ACJIO0 KakK pa3 B

TOM, YTO CHMBOJIbI U (POPMYJIbl YUEHBIE MPUIYyMaIIH, YTOOBI KaK MOXHO yAOOHEe

3aIMcCaTb CBOM MPCACTABICHUA O XUMHUYCCKUX IIPpOoHEcCax. H09TOMy 3a CHMBOJIaMH

HY)KHO HAy4YWUTbCS BHUAETh KOHKPETHYIO HMH(GOpMAIMI0 O BEIIeCTBAX M HUX

xapaktepucTukax. [Ipexae dyem mpuCTynaTh K PELIEHUIO 3aJay, HYKHO OBbITh

YBCPCHHBIM, YTO TbI BBIYYWJI OCHOBHBIC TCPMHUHLBI: KOJIMYCCTBA BCIICCTBA, HYKHO

3HAaTb, YTO TAKOC MacCCa, MOJIsApHasd Macca, IMOCTOsAHHAasA ABOF&)IpO, MaccoBas 10JIA,

BBIXO/] IPOYKTa, CTEXUOMETPUUECKUI KO (DUIIMEHT, U TaK Jajee.




Kareropus kerica: BBOIHBIM.

Mecrto Keiica B CTpyKType MOAYJIs: 0a30BBIi.

KonudecTBo ydeOHBIX 4YacOB/3aHATHN, HA KOTOpPHIE pacCYUTaH Keuc: 8
yacoB/43aHATHS (MOKET BapbhbHUPOBATHCS B 3aBHCHMOCTH OT YPOBHS IMOATOTOBKH,

YCJIOBHUH, U T.1.).

Keiic 2. Kak ynpaBjasiTb XUMH4YeCKUMHU npoueccamu?
Xumuyeckasi peakiusi HaYMHAETCd CO CMEIIMBAHUS pPEarecHToOB U

3aKaHYMBAETCs OOpa30BAHMEM KOHEYHBIX IMPOAYKTOB. B OONBIIMHCTBE CllydaeB
OHa BKJIIOYACT PsJ NPOMEKYTOUHBIX CTAaIWd, W [JJIA IIOJHOTO ITOHUMAaHMS
MEXaHW3Ma pEAKUUH HYKXHBl CBEICHMS O MNPOMEKYTOUYHBIX MOJIEKYJIaX,
00pa3yIoluXcsl Ha KaXJI0M CTaJuu, NPOTEKAIOIeH, KaK MPaBUIIO, OYE€Hb OBICTPO.
Hayuutbcs nmpoBOAUTH pacd€Thl MO XMUMHUYECKHM YPABHEHHSIM, OIMUCHIBAIOIIMMU
pas3IMYHbIE ITPOLECCHI.

Kareropus kefica: yriyOaeHHBIH.

MecTo kelica B CTPyKType MOJyJisi: Ga30BBIM.

KonuyecTBo ydeOHBIX YacoB/3aHSATHI, Ha KOTOpbIE paccuuTaH kewc: 18
4acoB/9 3aHATHII (MOXET BApbUPOBATHCSA B 3aBUCUMOCTH OT YPOBHS MOATOTOBKH,

YCIJIOBUH, U T.1.).

Keiic 3. PactBopenue. PacTtBopbl

Bce BaxHelimue OMOJIOTMYECKUE CUCTEMbI, TAKME KaK LMTOIIa3Ma, KPOBb,
aum@a, CIroHA, Moua, NOT U JPYrue, SIBJISIOTCS BOJHBIMU PACTBOPAaMHU COJIEH,
O€JIKOB, YIJIEBOJOB, JIMIKJIOB. YCBOCHHE MHILH, TPAHCHOPT METAO0OJIUTOB,
OOJBIIMHCTBO OMOXMMHUYECKHX PEAKIMM B >KUBBIX OpPraHU3Max MPOTEKAalOT B
pacTBopax, MO3TOMY pPAacCTBOPhI MPEICTABISIIOT [JIsi OMOJOruu, (U3UOJOTUU U
MEIUIMHBI 0co0bIN HHTEpec. HakoHel, caMo MpOUCXO0KIEHHUE )KU3HU CBA3BIBACTCS
c MopeM. B cBoto ouepenp, XuMuUsi BO MHOTOM «00s13aHa» pacTBOpaM TOM O0JIbILOIM
pOJIbIO, KOTOPYIO OHa UIPAeT B Pa3BUTUM HayKu M TexHUKHU. [Ipoms3BoicCTBa, B
OCHOBE KOTOPBIX JIeXKAT XUMHUYECKHE MPOLIECChI, 0OBIYHO CBSA3aHBI C PACTBOPAMH, U
MHOTOTOHH&)XHBIE CHHTE3bl B XUMHUYECKOW MPOMBIIIIEHHOCTH OCYILECTBIISIOTCS,
KaK MPaBWJIO, BBOJHBIX pacTBOpax. HaydyuTbcsi MpOBOJAUTH pacyueThl, CBA3aHHBIE C
KOJIMYECTBEHHBIM COCTaBOM pAcTBOPOB, CHOCOOAMHU WX MPUTOTOBICHHUS U
MPOLIECCAMH MPOTEKAIOIIUMHU B HUX...

Kareropus kefica: yrioyOaeHHBIH.



Mecro keiica B CTpyKType MoayJsi: 0Oa3zoBbiii. KommuecTBo yueOHBIX
YacoB/3aHATHI, HAa KOTOphIE paccuuTaH Keiic: 18 wyacoB/9 3aHaTHil (MOXET

BapbUPOBATHCS B 3aBUCUMOCTH OT YPOBHS TOATOTOBKH, YCJIOBUH, U T.1I.).

Keiic 4. Xumus n pusnveckne npoueccol
bnaronaps ycnemHoMy B3aUMOJEHCTBUIO XUMHUKOB, (PU3UKOB, MATEMATHKOB,

OMOJIOTOB, UHXKEHEPOB U JIPYTUX CIEHUAIUCTOB IMOSBISIOTCS HOBBIE pa3pabOTKH,
00ecIeynBaoIfe BHYIIUTEIbHBIM POCT MPOU3BOJCTBA XUMUYECKON MPOIYKIUH.
VYrpaBieHue XUMUYECKUMM TIpollecCaMd — OJIHa M3 [JIABHBIX MpoOiieM
COBPEMEHHOW XHMUHU. HayunThCs mNOpPOBOAUTH pPacyYeThl IO YCTAHOBICHUIO
CKOPOCTH TMPOTEKaHUsl PpEAKLUUN, TPEACKa3bIBaTh HANPAaBICHUS MPOTEKAHUS
MPOLIECCOB U YMETh HAIPABIATH UX B HY’KHOM HAaIlPaBIICHUMU.

Kareropus kefica: yrioyOaeHHBI.

Mecrto Kkeiica B CTpyKType MOAYJIsi: 0a30BBIi.

KonuuecTBO y4eOHBIX 4YacOB/3aHATHI, HAa KOTOpPBIE pPACCUMTAH KEWHC:
l4uacoB/7 3aHsATUNA (MOXET BapbUPOBATHCS B 3aBUCUMOCTH OT YpPOBHS

MOJATOTOBKH, YCIIOBUH, U T.1I.).

Keiic 5. [loBceqHeBHAsI XUMUA B 32/1a4aX: pelieHUe CTAHAAPTHBIX 3a1a4
HECTAHJAPTHBIM CIIOCOOOM

UenoBeYECTBO JKUBET B MUPE XMMUYECKHUX BEILECTB. BpellHbIE U MOJIE3HEbIE,
KU3HEHHO HEOOXOJMMBIE U CMEPTEIBbHO SJIOBUTHIE — OHU BCTPEUYAIOT HAC IO
Bciony. Kak ¢ HMMH 00paimarbcs, KaKOBBI MOCJIEACTBUS MPUMEHEHHUS TeX WM
WHBIX TEXHOJIOTHM, B KAKOW OKpY’KaIoIIel cpeie OyayT KUTh CIEIYIONIUE 3a HAMU
MOKOJICHUs1 Jroner? MHoroe 3aech 3aBUCMT OT Hac...  Kareropus keiica:
yI1yOJIEeHHBIH.

Mecrto Kkeiica B CTpyKType MOAYJIsi: 0a30BBIi.

KonuyecTBo yueOHBIX YacoOB/3aHATHI, HAa KOTOphIE paccuuTaH Keiic: 10
4acoB/S 3aHATUN (MOXET BapbUPOBATHCS B 3aBHCHUMOCTH OT YPOBHS MOATOTOBKH,

YCJIOBUH, U T.1.).

®opMbI NOABEACHUS UTOTOB PeaIN3aluu IPOrpPaMMbl
[lonBeneHue WTOrOB peamu3yeTcsi IO KOHTPOJBHBIM paboTaMm mocie

BBINOJIHEHUSL KEHUCOB. MTOrOBBIM «IPOIYKTOM» HpOorpammsbl siBisieTcst «TypHup
TPEX HayK: PEIIEHNE TEOPETHUYECKUX U MPAKTUUECKUX 3anau». KoHKypc nmpoBomsT

cpenu KoMaHJ B ouHOM (opme. KOHKYpCaHTBI pemiaroT MOCTABICHHYIO MPo0ieMy



(MHTEJIEKTyaIbHBIA «MO3TOBOM TYypM»). KoMaHbl, HaOpaBiIue MakCUMajIbHOE

KOJIMYECTBO OAJJIOB, CTAHOBITCS ITOOCIUTCIISIMU.

Ilpumepuble 3ananus s «TypHupa Tpex Hayk: pelleHue
TEOPEeTHYECKUX U MPAKTHYECCKUX 3a1aD»

1. Cuuraercs, 4YTO BpEAHbIE IPUMECH B BO3AYyXE HE OKa3bIBalOT
BPETHOTO BIIUSHHUS, €CIIM UX KOJUYECTBO HE MPEBBIIIAET ONMPEICTECHHOIO Ipeena.
Tak, momyckaercsi coaepxanue B 1 M 3 Bo3ayxa amokcuaa azora — 0,085 wmr,
MOHOOKcu1a yriepoja — 3,0 Mr, quokcuaa cepsl — 0,05 mr, cepoBogopoaa — 0,008
mr. Kakoe konruecTBO (MOJb) 3THX BPEIHBIX MpUMecel (M0 OTAEIbHOCTH) MOKHO
BIOXHYTh 3a CYyTKHM, HE IOJBepras cBO€ 310poBbe omnacHoctu? Hopwma
NOTpeOIeHUS BO3yXa ISl IbIXaHHSl Y B3pOCHBIX My>KUuH — 10 M3 B CyTKHU.

2. Kucnple maxtHble BOABI YacTO 3arpsi3HEHBI MPUMECHIO COEOUHEHHUI
xene3a (II), xoropeie yxe mpu coxepxkanuu 0,5 Mr/am nOpugarOT BOJE
CBOCOOpa3HbI  «MeTauIMueckuit»  Bkyc. Paccuuraiite: a)  MOJSIpHYIO
KOHIIEHTPAIMIO U 0) MAacCOBYIO JIOJI0 KaTHOHOB Fe2+B Takoil 3arpsi3HEHHOU BOJIE.
[110THOCTB BOJBI CUMTANTE paBHOM 1 /M.

3. [Ipu aBapuu Ha CKJIaae SOOBUTHIX BEIIECTB mpousonuia yreuka 0,05
kr omacHoro @¢ocrena CCl,O — XJIOPOPOU3BOJHOTO YrOJBHOM  KHUCJOTHI.
[TpuObiBIIass KOMaHJa CHEIUAIKMCTOB IO Jierazaluu o0paboTalia MOMEIICHHE
CKJaJa BOJOM M3 moxkapHoro OpanncnowTa. Ilpu pacmbuieHuu BOJBI PocreH
MOJIBEPraeTcsi HEOOPATUMOMY THAPOJIU3Y C 00pa3oBaHUEM JUOKCHA yriepoja U
xjaopoBogopoaa. Onpenenure pH MoJlydeHHBIX BOJHBIX CTOKOB, €CIIM BCETO MpH

Jerasaiuu 010 n3pacxogoBano 10 M3 BOAbI.

DopMBbI IEMOHCTPAIIUH Pe3YJIbTATOB 00y4eHUsI
[IpencraBienne pe3ynabTaTOB 00pa30BaTEIbHOW AEATEIBHOCTH MPOUIET B

dbopme myOJIUYHON TIPE3CHTAIMU PEIICHUN KEeMCOB KOMaHJaMHU U TMOCIEAYIOITUX

OTBCTOB BLICTYIIAIOIIMX HAd BOIIPOCHI HACTABHHUKA U JPYI'NX KOMAaH.

MeTtoanueckoe odecneyeHre nNporpaMmbl
IIpuembl 1 MeTOABI OPraHu3aluyM 00pPa3o0BaTEJbHOIO MpoLecca ¢
OTpa’KeHHueM YCJIOBHH ero peajim3anmu:

- CTPYKTYpH3aLUs y4e0HOTO Marepuania: BU3yaJIA3aLUs
MBICIIUTEJIBHOTO ~ TPOILIECCA;  MOCTPOECHHUE  CTPYKTYPHO-JIOTUYECKHUX  CXEM;

MOCTpOEHUE TabIUIT; OTOOP KIFOUYEBBIX MOHSITHH;



- NPUMEHEHNE IUIAKTUYECKUX CPEICTB: HATJISAHOCTH, JIUTEPATypHBIX
WMCTOYHUKOB, TUJAKTUUECKIX MAaTEPUAIOB, TAOJIHII, CXEM H JIp.;

- OpraHW3allMOHHBIC: TPUBJICYCHHEC BHHUMAHHS; IIOCTAHOBKA 3aJ1ay;
OOBSICHEHHE 3aTpyTHEHUH; OlICHUBAaHNE; OPTaHU3AIIHSI CAMOCTOSATEIHLHON PaOOTHI;

- aKTUBH3AIMs y4eOHO-TIO3HABATEIPHOU JCSITEIIBHOCTH: TPOOJICMHBIN
BOIIPOC; TIepeajapecanus BOIMPOCa; 3aHUMATEIbHOE 3aJlaHue; OpTaHU3aAINS
OOCYXKICHHSI; OpTaHU3aIlNs UTPOBBIX MOMEHTOB; CO3/IaHUE CUTYaIli yCIexa;

- METOJ KapTUPOBAHUSI MBIIIJICHUS IOMOTAET YJaIIeMyCsl CIIPaBUTHCS C
WH()OPMAITMOHHBIM TIOTOKOM, YIIPABIISITH UM U CTPYKTYpHPOBATh €ro. C MOMOIIBLI0
KapTUPOBAHUS MOXKHO: OOBEIUHUTH WH(GOPMAIUIO, OTOOPAa3UTh B3aWMOCBSI3U;
BU3YaJIM3UPOBATh MBICITH. MEHTaIbHASI KapTa HaTJISIHO OTPaKaeT aCCOIMATUBHBIC
CBsI3M, BO3HHUKawIIMe y oOydaromierocs. Mcmonb3yss 3TOT MeTon, oOydaembli
nu30aBigeTcsl OT CTpaxa 3a0bITh WM MOTEPSITh KAaKUE-TO CBEICHHS, YUUTHCS
OpPUEHTUPOBATHCS B 00JbIIOM TMOTOKEe MH(popMaruu. C MOMOIIbI0 KapTUPOBAHUS
CO3JAIOTCS  WHTEJUICKT-KapThl, TMOMOTAalolMe TMpHU  BBIIIOJIHEHUH  BCEX
OpPraHU3alMOHHBIX U CTPYKTYPHUPYIOUIUX 3a7a4. ITOT METOJ TpeOyeT TOUYHOCTU U
SICHOCTHY MBIIIJICHUS U TIO3BOJISIET CIPABUTHCS CO CJIOKHBIMU 33]]adaMu;

- UTEPAIIMOHHBIA METOJ OOY4YeHUsT MOXXHO MPUMEHUTh Kak TMpu
U3JIOKEHUHM  JIEKIIMOHHOTO MaTephalia, TaK ¥ B TPOIECCe BBINOIHEHUS
npakTudeckux 3aaanuil. Tem Gornee yto cnenuduka 3aJaHuid, MpegHa3HAYECHHBIX
JUISL  BBITIOJIHEHHWS Ha J1a0OpaTOpHOM TMpPaKTUKyMeE, BIIOJHE COOTBETCTBYET
MOCTYIATEeILHOMY  WUTEPAllMOHHOMY  TIPOIIECCY, KOTOPBI  BBIpAXKAETCS B
MIOCTPOCHUHU Psijia aITOPUTMOB M MPOTPAMM PEUICHHS 3aadd, MPUYeM KaXK bl
CJICTYIONTUH aITOPHUTM SIBIISICTCS YTOYHEHUEM WITH PACIITUPEHUEM MPEIBITYIIETO;

- METOJI CUCTEMHOW TWHAMHUKH 3aKJIIOYAeTCS B CO3JaHUM B CO3HAHUU
OOy4Yaromierocss HWHTYUTHBHBIX KAapTUH TIOBEJEHUS OOBEKTOB WM CHUCTEM
peanbHOro Mupa. [IpuMeHeHrne MaHHOTO MEeTo/Aa CIOCOOCTBYIOT (POPMUPOBAHUIO
MEHTAJbHBIX CXEM, OTPAXKAIOIIUX aNTOPUTMUYECKHUE JCUCTBUS; - METOJ
JTUHAMUYECKON BU3yanu3aluu WHGOpPMAIMM M 3HAHWM BKJIIOYaeT B ceOs:
KOMITJIEKC y4eOHOM WH(pOpMalMK;, BHU3yaJIbHBIE CIOCOOBI €€ MPEeIbSBICHUS;
BU3yaJIbHO-TEXHUUECKHUE CpeacTBa nepenayn uHbOopMaIy; Habop
TICUXOJIOTUYECKHUX MPUEMOB HCTIOIB30BAHMS M PA3BUTHUSI BU3YAJTbHOTO MBIILICHUS
B MPOIECCE O0yUCHUS;

- METOJ  MO3TamHOTO  (OPMHUPOBAHMS ~ YMCTBEHHBIX  JEHCTBUU
CrIocOOCTBYET (POPMUPOBAHUIO Y OOYYAIOMIMXCS 3HAHUM €CTeCTBEHHOHAYYHBIM

JAUCHUIITIMHAM U HABBIKOB aJITOPUTMUYCCKOI'O MBIIIJICHUS



- MPOEKTHO-UCCIEAOBATEIbCKUM METO/ 3aKIII0YaeTcsl B JOCTHXKEHUU
TUAAKTAYECKOM 1IeNid 4Yepe3 JACeTalbHYyl0 pa3paboTKy peanbHON MpoOJieMsl,
KOTOpasi JOJDKHA 3aBEpPIIUTHCA ONPENEJICHHBIM MPAKTHUYECKUM Pe3yJIbTaToM,
OoQOpMJIEHHBIM B BHUJE IMPOEKTa C MCIOJB30BAaHUEM HH(POPMALMOHHBIX

TEXHOJIOTHH.

XapaKTepMCTmca yqe6H0-MeT0zmqecK0r0 KOMIINICKCA 1 TEXHUYECKOI'0
OCHAIlCHUA

Pabouee MecTo 00yUaromerocs: MKOJIbHBIN CTOJ.

Pabouee mecto HacTaBHHKA: Pabounii cToul.

OO6opynoBaHne: UHTEPAKTUBHAS JOCKA; MPE3CHTAIIMOHHOE 00OPYIOBAaHUE C
BO3MOYKHOCTBIO TOAKIIOYEHUS] K KommberoTepy; MO®Y; mapkepHas [0cCKa ¢
COOTBETCTBYIOIIIMM HAOOPOM MUCHbMEHHBIX MPUHAIIC)KHOCTEH.

[Ipu peanmuzanuu paboueil NpPOrpaMMbl HCIOJB3YETCS O0OpYJIOBaHHE B
paMkax QeaepanbHoro npoekta «CoBpeMEHHas IIKOJIa»: IIEHTpa oOpa3oBaHUs

GCTGCTBGHHO-HayLIHOﬁ 1 TEXHOJIOTUYECKOM HaIIPpaBJICHHOCTH «Touka pocCTan.

Cnucok aureparypsl

Cnucok peKOMEHOBAHHOM JTUTEPATYPHI ISl TPEO1aBaATEeIIA:

OcnoBHas: 1. ITy3zakoB C. A. Ilocobue mo XuMuu AJig NOCTYNAOIIKUX B
By3bl. Bompocskl, ynpaxknenus, 3amauu. OOpasibl dK3aMEHAIMOHHBIX OWIIETOB:
VYuebHoe mocoobue. — M.: Beicimas mkoia, 2004.

2. Cutanbko U. B. Hectannaptaeie 3agaun o xumuu. - M.: Benrtanal pad,
1994.

HNononuutensHast: 1. I'muaka H. JI. 3agaum u ynpakHeHuss mo ooOIiei
XuMuH: Y4ueb. mocodue aist By30B. - JI.: Xumus, 1985.

2. ['munaka H. JI. O0mas xumusi: Yue0. mocodbue it By30B. - JI.: Xumus,
1985.

3. Ky3smenko H. E., Epemun B. B., IlonkoB B. A. Xumusa: mida
IIKOJIbHUKOB CTapIMX KJIACCOB M MOCTYMNAIOIIMX B By3bl: Yueb. mocodue. - M.:
Hpoda, 1995.

4, [Tonbckue xumuueckue oiumnuanbl: COOpHUK 3amad. - M.: Mup,
1980.

S. Copokun B. B., 3aropckuii B. B., CBuranbko W. B. 3anaum
XUMHUYeCcKuX oauMnuan. — M.: U3n-so MI'Y, 1989.



Cnmcok peKOMEHI0BaHHOM JINTepaTyphl 17151 00yJIaronuXCs:

OcnoBHas: 1. Xomuenko I'. II., Xomuenko W. I'. 3agaum no xumuu (s
MOCTYHAIOIMX B By3bl). — M.: Bricmias mikoia, 1994.

2. Havama xumum: ans noctynatoumx B By3sl / H.E. Ky3emenko, B.B.
Epemun, B.A. Tlonos. — 18-¢ uzn. — b.: Jlaboparopus 3nanuit, 2018. — 704 c.

Homonautenpras: 1. ['muaka H. JI. 3amaum w ynpaxxHeHus 1Mo OOIIei
XuMud: Yue0. mocobue ais By30B. - JI.: Xumus, 1985.

2. I'muuka H. JI. O6mas xumus: YueO. nocodbue s By30B. - JI.: Xumus,
1985.



