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MosicHuTenbHasa 3anucka

PelweHne 3agay 3aHMMaeT B Xummnyeckom obpasoBaHMn BaXXHOE MECTO, TaK Kak
3TO OoAuH U3 npuemMoB oOy4yeHusi, nocpeacTBom kKoToporo obecnevusaetcsa Oonee
rnyGokoe M MonHoe ycBoeHue yyebHoro matepuana no npeamety. YTobbl Hay4nTbCA
XVMUK, U3y4EHME TEOPETUYECKOro MaTepuara gOMKHO coYeTaTbCsA C CUCTEMaTUYECKUM
NCMNONb30BaHMEM peLUeHUsi pasnuyHbIX 3agady. B wkonbHOW nporpamMme cyllecTByeT
3NU30aNYecKoe BKMIOYEHUE pacyeTHbIX 3adavy B CTPYKTYPY Yypoka, 4TO CHuXaer
AVOAKTUYECKYHD POSfib KONMUYECTBEHHbIX 3aKOHOMEPHOCTEW, U MOXET MpUBEeCTU K
NMOBEPXHOCTHLIM MNPEACTaBNEHMAM Y YYalMXCA O XUMU3ME MpOLIecCcoB B Npupoae,
TexHuke. Co3HaTenbHOE U3yYeHWe OCHOB XUMUU HembicnMMO 6e3 MoHWMaHuA
KONMUYECTBEHHOW CTOPOHbI XMMUYECKUX NPOLIECCOB.

PeweHve 3aaay coaencTByeT KOHKpeTU3aunmM U ynpoveHuo 3HaHum, passmnsaet
HaBblKM CaMOCTOATENbHOW paboTbl, CNYXWUT 3aKpernneHuto B NamMATU  y4vallmuxcs
XUMUYECKUX 3aKOHOB, TEOPUIN U BaXHEWLWNX NOHATUIA. BbinonHeHne 3agay paclumpsieT
Kpyrosop y4aliuxcsi, No3BoOfsieT yCTaHaBnuMBaTb CBA3NM Mexay ABMNEHUsSMU, Mexay
NPUYUHO U CNEACTBUEM, Pa3BMBaET YMEHUE MbICIINTL NOMMYECKN, BOCMUTLIBAET BOMIO K
NPeoaonNeHNo TPYAHOCTEN. YMEHWe peluaTb 3afayu, ABMSeTCs OAHUM M3 nokasartenei
YPOBHS Pa3BUTUA XMMUYECKOTO MbILLMEHNUS yHaLLUMXCS, rMy6uHbl yCBOEHNS UMK y4eBHOro
mMaTtepuana.

Kypc «HxeHepHbIN NpakTUKyM (BbINOSTHEHWE MPOEKTOB U peLLeHNE NHXEHEePHbIX
3agay B obnactM XMMUYECKUX U BUOTEXHONOrMN)» npegHasHavyeH Ans U3y4YeHus B
10 knacce, paccyuTaH Ha 68 vyacoB, U3 pacyeTta 2 4aca B Hegent. Kypc ocHoBaH Ha
napannensHoOM U3y4eHnn TEOPETUYECKNX OCHOB OPraHNYeCcKon XMMUKN B YpOYHOE BpeMsi.

MnaHupyeMble pe3ynbTaThl

JluyHOCMHBIE pe3ynbmamebl:
1. FOTOBHOCTb M CMOCOBHOCTL 06Yy4aloLLMXCA K CaMOopasBUTUIO 1 camoobpasoBaHuio Ha
OCHOBE MOTMBALMK K 0BYy4YEHUIO 1 NO3HAHWUIO.

2.  CdopMUpPOBaHHOCTb  LEMOCTHOrO  MWPOBO33PEHUsi,  COOTBETCTBYHOLLEro
COBPEMEHHOMY YPOBHIO PasBUTUS Hayku M OBLLECTBEHHOW MPaKTUKW, YyYUTbIBAKOLLEro
coumansHoe, KynbTypHOE, A3bIKOBOE, yXOBHOE MHOroobpasne coBpeMeHHOro Mupa.

3. OcosHaHHOe, yBaXuTenbHoe 1 gobpoxenaTenbHOe OTHOLEHNE K APYroMy YernoBeky,
€ro MHEeHM0, MUPOBO33PEHWIO.

4. CdopmmpoBaHHOCTb LEHHOCTU 3g0opoBoro M 6GesonacHoro obpasa  XKuU3HW;
VHTEpUOpU3aLMsa NpaBu UHAMBUAYANBHOTO U KONMEKTUBHOTO 6e3onacHoro NnoseaeHus.

5. CdopMMpOBaAHHOCTb OCHOB  3KOMOMMYECKOW  KynbTypbl, COOTBETCTBYIOLLEN
COBPEMEHHOMY YPOBHIO 3KOMOrMYECKOro MbILLMEHUA, Hanuyne onbiTa 3KONOorm4ecku
OPVUEHTUPOBaAHHON PedIEKCUBHO-OLIEHOYHOW U NPaKTUYeCKONn [OeATenbHOCTU B
XXU3HEHHbIX CUTyaumsix (FOTOBHOCTb K WMCCnegoBaHWUO NpUpoAbl, K OCYLLECTBNEHMIO
NPUPOLAOOXPAHHON AEATENBHOCTH).

MemanpedmemHs 1e pe3yribmambs|:



MeTanpegmeTHble pesynbTaThl BKMHOMAKOT OCBOEHHble oby4atowmmucs
MEeXnpeaMeTHble MOHATUA W yHUBEpCanbHble y4ebHble OeilcTBUsi (perynsaTuBHbIE,
no3HaBaTeslbHbIe, KOMMYHUKaTUBHbIE).

PerynatusHbie YY[]

YMeHUe caMOoCTOSTeNbHO OnpefensTe LUenu obydYeHus, CTaBuTb U DOpMynupoBaTh
HOBble 3ajauv B y4yebe ¥ MoO3HaBaTeNbHOW [OEATENbHOCTW, pas3BuWBaTb MOTWBbLI U
NHTEpechl CBOeW No3HaBaTerbHoW AeaTenbHocTU. OBy4YaloLmniCs CMOXET:

- CTaBuUTb Uenb [JeATeNbHOCTM Ha OCHOBe onpedeneHHon npobnemsl u
CYLLECTBYIOLLMX BO3MOXHOCTEMN;

- opMynupoBaTh yd4ebHble 3agayun Kak Liarv OOCTUMKEHWUS! NMOCTaBMEeHHON Lenu
AeATENbHOCTH.

- YMeHue caMoCTOSTENbHO NNaHUpoBaTb NYyTU AOCTUXKEHUS Lienein, B TOM Yucne
anbTepHaTUBHbIE, OCO3HaHHO BblbMpaTe Hanbonee apdekTUBHbIE CMOCOObI
pelleHns y4ebHbIX U Nno3HaBaTenbHbiX 3aga4. Oby4YarLWmnncs CMOXeT:

- onpedensaTb HeobxoAuMMble [OENCTBAS B  COOTBETCTBUM C  y4eBGHOM u
no3HaBaTernbHON 3aJaqer U COCTaBnATb anrOPUTM UX BbINONTHEHNS;

- obocHoBblBaTb M oOcCyllecTBNATL Bbl6op Hanbonee 3dpdPeKTUBHLIX Crnocobos
peLleHns y4ebHbIX 1 No3HaBaTeNbHbIX 3a4auy;

- NNaHMpoBaTb W KOPPEKTUpoBaTb CBOK WHAMBMAYaNbHY oOpasoBaTenbHyo
TPaeKTopuio.

YMeHue COOTHOCWUTb CBOW AEWCTBUSA C MiaHUpyeMbiMU pe3ynbTaTaMu, OCYLLEeCTBATb
KOHTPONb CBOEN [OEATENbHOCTU B MNpouecce OOCTWXEHUS pesynbTarta, onpeaensTb
Crnocobbl AENCTBUIN B paMKax NpeasioXeHHbIX YCoBU U TpeGoBaHWUi, KOPPEKTUPOBaTh
CBOW OENCTBUSA B COOTBETCTBMMN C N3MeHsoLwencs cutyaunen. Oby4aroLmincs cMoxeT:

OLieHMBaTb CBOIO OEATENIbHOCTb, apryMeHTUpys NpU4nHbl JOCTMXKEHUA UNMN OTCYTCTBUA
nnaHWpyemoro pe3ynbraTta,

paboTasi No cBOeMy nnaHy, BHOCUTb KOPPEKTUBLI B TEKYLLYIO AeATENbHOCTb HA OCHOBE
aHanusa MW3MEeHEHUW cuTyauuu Ans NONyyYeHUs 3annaHWpPOBaHHbLIX XapaKTEePUCTUK
npoaykTa/pesynbrara;

yCTaHaBnmBatTb CBA3b MeXAy NOJlydYeHHbIMM XapakTepucTukamu npoaykta w
XapakTepuctukamm npouecca gedaTenbHOCTM U N0 3aBepleHUun OeATeNbHOCTU
npeanaratb M3MeEHeHWEe XapaKTepucTuk npouecca ANaA MNoJiyYeHUs ynydlleHHbIX
XapakTepucTmk npoaykra,

CBEPATH CBOW [EUCTBUS C 1Hiefbd U, fpK HEeOBXOAUMOCTH, MCNPARNATL  OLIMAKA
CaMOCTOATESIbHO.

BnageHne ocHoBamMu  CaMOKOHTPOMNSl, CaMOOLEHKM, TMNPUHATUS  pelleHuin  u
OCYLLECTBIIEHNSI OCO3HAHHOro Bbibopa B y4ebHol 1 nosHaeaTenbHoi. OByYaoLmiics
CMOXET:

HabnwoaaTtb u aHanun3npoBaTb CO6CTBeHHyI'O yqeGHyro N NO3HaBaTellbHYIO AeATEeNbHOCTb
N OeATEeNbHOCTb APYrnx o6yqa+ou.mxc;1 B npouecce B3anMonpoBepKun;



COOTHOCUTb peanbHbie n nnaHnpyembie pe3ynbTtaThl VIHLI,VIBVI,D,yaJ'IbHOﬁ
o6pasoBaTean0|7| AeATEeNbHOCTU U AeNnaTb BblBOAbI,

nPMHUMaTb peLleHne B yqe6H0|7| cutyauumun n HeCTn 3a Hero OTBETCTBEHHOCTb,

CaMOCTOATEeNbHO onpeaenAaTb Npu4nHbl CBOEro ycnexa Wunum Heycnexa un HaxoOAuTb
cnocobbl BbIxoaa u3 CUTyauun Heycnexa,

Mo3HaBaTenbHble YY[]

1.YMeHue onpepensitb NOHATUA, co3gaBaTb 0606LueHMs, ycTaHaBnvBaTb aHanorum,
KnaccucpuumpoBaTtb, CaMOCTOATENbHO BbiOMpaTb OCHOBaHWSA W KpuTepun Ans
Knaccudukaumn, yctaHasnmBaTb NPUYMHHO-CNEACTBEHHbIE CBA3U, CTPOUTbL NIOrM4yeckoe
paccyxgeHue, ymosakrnoyeHme (MHAYKTUBHOe, AeAYyKTUBHOE, MO aHanoruu) n genatb
BbiBOAbI. OBy4aloLNnCa CMOXET:

e BblAenATb OOWMA NpU3HaK ABYX WU HECKOSbKUX MPEeaMETOB WUNM SBMNEHUA U
O0OBACHATL UX CXOACTBO;

e 00beanHATb npeameTbl U SBNEHUS B TPynnbl MO ONpPeAeneHHbIM npu3Hakam,
CpaBHMBATb, KnaccupuumpoBaTb 1 0606LwWaTh akTbl U ABNEHUS;

° BblAENATb ABNeHne n3 obwiero pAana opyrnx ABMEHUN,

e ODOBACHATL HABMNEHWA, MNpPOLECChbl, CBA3W W OTHOLWIEHWS, BbIBNSEeMble B XOoAe
no3HaBaTeNnbHOW W uUccnegoBaTenbCKOW AeATenbHOCTUM (npuBoanTb OObACHEHWe
n3meHeHmem opMbl nNpeacTaBneHus; obbACHATb, AeTanu3npys unu obobuias;
O0OBACHATL C 3aaHHON TOYKU 3PEHUS);

. BbIABIIATE U Ha3biBATb MNMPUYUHDbI cobbITUA, SIBNEHUsi, B TOM 4uCne BO3MOXHble /
Hanbonee BEPOATHbIE MNPUYUHbLI, BO3MOXHbIE MOCNEACTBUA 3adaHHOW MPUYUHDI,
CaMOCTOATENIbHO OCYyLLUEeCTBNAA ﬂpMHMHHO-CﬂeACTBeHHbIﬁ aHarnums,

° genatb BbiIBO4 HA OCHOBE KPUTUYECKOro aHanum3a pa3HbiIX TOYeK 3peHud,
noaTeepXxaaTb BbIBO cobcTBEHHOM aprymeHTaLu/leﬁ nnu CaMOCTOATENIbHO
nony4yeHHbIMU OaHHBbIMW.

2.®opMupoBaHuE N pasBUTUE IKOSMOMMYECKOrO MbILLMEHUSA, YMEHUE NPUMEHSTb €ro B
no3HaBaTeNbHOW, KOMMYHUKATUBHOW, COUManNbHOW MpakTuke W npodeccuoHanbHoOn
opueHTauun. OByyatoLMNCcs CMOXeT:

e ONpeaensaTb CBOE OTHOLLEHME K MPUPOAHON cpeae;

e aHanM3NpoBaTb BNUSHUE IKOMOrMYECKUX (PAKTOPOB Ha cpedy OBUTaHUSA XKUBbIX
OpraH13moB;

e MPOrHO3UPOBAaTb U3MEHEHUS CUTyaLMK NPU CMEHe AEVNCTBUA OQHOrO hakTopa Ha
AeicTBue Apyroro gaktopa;

e BblpaxaTb CBOE OTHOLUEHWE K MPUPOAE YEPE3 PUCYHKU, COMUHEHUS, MOAENM,
NPOEKTHbIE PabOThbI.

KommyHukaTtuBHblie YY1



e YMeHMe OpraHu3oBbiBaTb Yy4yebHOEe COTPYAHWYECTBO U COBMECTHYIO
OesSTenbHOCTb C yyuTenemMm u CBepcTHUKaMu; paboTtaTb WHAMBUAYANbLHO U B
rpynne: HaxoAuTb oOLiee pelleHve M paspellatb KOHMIMKTbI HA OCHOBE
COFMiacoBaHus  MO3WUMA U y4eTa  MHTepecoB,  hOPMynUpoBaTh,

apryMmeHTupoBaTb 1 OTCTanBaTb CBOE MHEHUE. O6yqarou.|,v||7|0$| CMOXeT.

e CTpOWUTb NO3NUTUBHbIE OTHOLLUEHWA B npouecce yqe6H0171 “ No3HaBaTeENbHOW
OEeATENTbHOCTHU,

e KPWUTWYECKM OTHOCUTLCA K CODCTBEHHOMY MHEHWIO, C [JOCTOMHCTBOM
npusHaBaTb OWMOOYHOCTL CBOEr0 MHEHUsi (eCnM OHO TakoBO) U
KOPPEKTUPOBAThL Ero;

e OpraHun3oBbiBaTb y4ebHOe B3auMogencTBue B rpynne (onpegenstb obujme
Lienu, pacnpeaenste ponu, 4OroBapMBaTbCs ApYr C APYroM U T. 4.);

e YCTpPaHATbL B paMKax Auanora paspbiBbl B KOMMYHMKaLMK, OOYCNOBNEHHbIE
HEMOHUMaHNEM/HENPUSTUEM CO CTOPOHbI cobeceaHuka 3aaayu, opmbl Unu
cofepxxaHus guanora.

OcHoeHoe codepxaHue npozspammsbl 10 knacca:
Pasgen 1: BeeaeHue (2 yaca):
3HaKOMCTBO C LensiMu 1 3agavamu Kypca, ero cTpyktypor. OCHOBHbIE 3aKOHbI U
MOHATUS XUMUMW.
Pa3den 2: [loemopeHue peweHusi OCHOBHbIX murnoe 3aday rno Heop2aHu4eckou
Xumuu (8 4acoe):
M3yyeHne OCHOBHbIX (PU3MYECKME BENWUYUHBI, NPUMEHSEMble ANS peLlleHus 3agaud.
Wcnonb3oBaHne anropuTMOB peLLeHUs 3aad No XMMuYeckum cpopmynam, 3agady no
XMUMUYECKUM YPaBHEHUSIM C UCMOMb30BaHNEM BELLECTB B BUAE pPacTBOPOB, 3aday Ha
onpefeneHHble BbIXOA4a NpPOAyKTa OT TeopeTUYecku BO3MOXHOro, 3ajady  Ha
onpegeneHve maccbl unu obbema npoaykTa peakumu, ecnm oaHO U3 UCXOAHbIX BELLECTB
AaHO B U30bITKe, 3a4a4M Ha onpeaeneHne maccbl Unn oobema NPoayKTa peakuuun, ecrnu
NCXOAHOE BELLECTBO COAEPXKUT NpUMecHu.
Pasgen 3: NpepenbHbie yrnesogopoabl (8 yacos)
ONeKTPOHHOE U MPOCTPAHCTBEHHOE  CTpoeHMe  ankaHosB.  HomeHknatypa.
omonorudecknin psa. MexaHusm peakumin 3amelleHUss B XMMUYECKUX CBOUCTBAX
ankaHoB. WHAYKTUBHbIN 3pdEeKT Ha NPpUMEpPE ranoreHnpou3BOAHbIX ankaHos
OnpepneneHvne ¢opmyn BeLLECTB MO MACCOBbIM AONSIM 3MEMEHTOB, BXOAALMUX B UX
cocTtas
Pasgen 4: HenpepgenbHbie yrnesoaopoasb! (16 yacos)
O6wwue npeacrasnenuns o rmbpmamsauumn. ANEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHUE
HenpegenoHbix yrnesogopogoe Curma u  nu-ceasu. [lenokanusaumss nu-CBA3N.
[MocTpoeHune pe3oHaHCHbIX CTPYKTYpP. Mi3omepus: BUAbI, MOCTPOEHUE NPOCTPAHCTBEHHbIX
N ONTUYECKUX CTPYKTYp. MexaHnsm peakumi NpucoeanHeHs B XMMUYECKUX CBOWCTBAX
ankeHoB. Peakuuv nonumepusauun. HatypanbHbI U CUHTETUYECKUE Kay4vyku. PesuHa.
OpraHuyeckuin cuHTe3. OKUCNUTENbHO — BOCCTAHOBUTENbHbIE PeaKkUuun B OpraHuYeckon



XvMuu. PelueHune 3aaay Ha HaxoxaeHue opmyrnbl ra3oo0bpasHoro yrnesogopoaa no ero
OTHOCUTENBHON NMOTHOCTM M MACCOBOW JONe 3MIeMEHTOB UMK NO NPOAYKTaM CropaHus.
PeweHne 3aga4 Ha BbiBOA (hOpMynbl BeLeCTBa Ha OCHOBaHMM obLien dopmyrnbl
roMOJSIOrM4ecKoro psaa opraHMyYeckux BeLecTs

Pasgen 5: Kucnopoacogepxaiume opraHuyeckue Beulectsa (14 yacos)
Fomonoruyeckuin psag, obwme hopMyrnbl, CTPOEHMUE MOSEKY, 30MepUs, HOMEHKNaTypa,
knaccudukauus, dusnyeckme CBOWCTBA  aUMKIIUMYECKUX  KucrnopoAcoepallnii
coeamHeHuin. fomonornyeckuin psia, obwme opmynbl, CTPOEHME MOMEKyn, n3oMmepus,
HOMeHKnaTypa, Knaccudukaums, dusmyeckme CBOMNCTBA LMKNNYECKMX
KucrnopoAacoaepKalimn coeanHeHnin. ONeKTPOHHOEe U NPOCTPaHCTBEHHOE CTpPOeHue
MONEeKySl Kucrnopoacodepalimx Yrnesogopoaos. 3aKOHOMEPHOCTU  XMMUYECKMX
cBOMCTB. DYHKUMOHAnNbHbIE TPYMMbl KUCMOPOACOAepXamux yrnesogopoaos. BnusHue
bYHKUMOHAnNbHbIX FPYMM U UX KONWYEeCTBa Ha XMMUYECKYI0 aKTMBHOCTb YrNeBoAopPOA0B.
PeweHune 3agay Ha Temy: «onpegeneHue 6pyTTo-opMyribl BEWEecTBay MoBblLLEHHON
cnoxHoctn. PelieHne 3apay Ha BbiBog (hopMynbl BellecTBa Ha OCHOBaHUWM o6Luen
cdopMynbl FOMOMNOrMYECKoro psija opraHuyeckux sewects. Pasbop uenoyek peakuui
NOBbILLEHHOW CITOXXHOCTM

Pasgen 6: AsoTcogepxalme yrnesogopoasl (8 yacos)

Knaccudukaums, ctpoeHme mornekyn, obwas dopmyna, nsomepusi, HoOMeHknartypa u
dmanyeckne cBONCTBaA as3oTcoAepxalumMx coeauvHeHuin. BnusHue atoma as3oTa Ha
CBOMCTBA YrneBodopogoB Ha nNpuMepe amMuHOB, aMWHOKUCIOT, asoTcoAepKaliux
reTepounKnoB. XuMuyeckue cBoncTBa anmdaTnyecknx aMmHos. Cnocobbl nony4eHns n
npuMmeHeHue. PelueHne 3agay noBbILWEHHOW CIOXHOCTH.

Pasgen 7: NpumeHeHne opraHnyYeckux coeamHeHumn (4 yaca)

MpumeHeHue yrneBogopoAoB B ObiTy, MNPOMBILMEHHOCTM WM Ha MNPOU3BOACTBE.
MprMeHeHne KUcnopoa- U asoTCoaepXallumx coeanHeHUn B ObITy, NPOMBbILLIEHHOCTY U
Ha Npou3BoACTBE

Pasgen 8: UTtorosoe nosTopeHue (8 4acos)

3apaun Ha knaccudmrkaumio opraHMyecknx coeguHeHuin. PelleHne uenovyek XMMmn4eckunx
peakuuit. PeleHne 3agay Ha BbiBog (HOPMynbl BeLecTBa Ha OCHOBaHUW OOLLei
cdhopMynbl rOMONOrMYECKOro psga opraHnyYecknx BellecTts. Torosblil TECT MO Kypcy



TemaTuyeckuu nnaH

Ne n/n | Pasgen Konuyectso KoHTponbHble | MNpakTuyeckue
4yacoB paboTbi paboThbi

1 BBegeHue 2

2 MNMoBTOpeHue pelueHus 8 1

OCHOBHbIX TUNOB 3aAauy
rno HeopraHM4YecKowu

XUMUMU

3 MpepenbHbie 8 1 1
yrnesogopoasil

4 HenpepgenbHbie 16 1 1
yrnesogopoabl

5 Kucnopoacogepxaiwme 14 1 1

opraHn4yeckKue BellecTBa

6 A3oTcoaepxaluuve 8 1
opraHu4yeckue BellecTBa

7 MpumeHeHue 4
opraHuM4eckux
coeAuHEeHUNn
8 UToroBoe noBTOpEeHue 8 2

WTtoro 68 il 3
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xumun»-M., lNMpoceeLyeHune.
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BepmaHn H. U., CLU «PewweHnue 3agay no xumun» - M., Cnoso.
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