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Il1aHupoBaHUe COCTABJIEHO HA OCHOBE:

IIporpammsi:

[Tpumepnoii paboueit mporpammbl O.C.I'abpuensina 10-11 knaccsl: yueOHOe
nocobue 11t 001eo0pa3oBaTeNIbHBIX OpraHu3aIuii: 0a30BbI YPOBEHb /
M.:Ilpocsemienue ,2021.
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Xumus. 11 knacc. ba3zoBelil ypoBenb: yueOHuk /O.C.I'abpuensn, — M.:[Ipoda, 2016.

PaGouyto mporpaMmy cocTaBmiia yUUTeIbh XUMUU /B.b.CenuBanoBa/

MOJITUCH pacudpoBka



IHosicHuTEeILHAA 3aIIUCKA

PaGouast mporpamMmma 37eKTUBHOTO Kypca «Permenne pacd€THBIX 3a/1a4 IO XUMUM
npeaHasHavyeHa s ygamuxcs 11 kimaccoB 00meodpa3oBaTebHON MKOJbL. JlaHHasS
porpamMma COCTaBJIEHa Ha OCHOBE CJIEIYIOIINX JOKYMEHTOB:

o @enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6 oOpa3zoBaHuu B
Poccuiickoit @eneparun» (B peaakuuu ot 10.08.2017).

e [lpukaza MunucrepctBa oopazoBanusi u Hayku PD ot 17.05.2012 Ne 413 «O6
yTBEpKICHUH (eepalbHOTO TOCYIapCTBEHHOTO O00pa30BaTEIHHOTO CTaHIapTa
cpenHero obOmero oOpa3oBaHusS» (C HM3MEHCHHSIMH W JONOJHCHHSIMHU OT
29.12.2014, 31.12.2015, 29.07.2017).

o @enepalibHOTO TOCYJAPCTBEHHOTO 00pa30oBaTENIbHOTO CTaHIApPTa CPEAHETO
oOmiero oOpa3zoBaHus (YTBEpP>KICHHBIM MPUKa30M MunucrepcTBa
oOpa3zoBanuss u Hayku Poccuiickoit @enepamnmu ot 17 mas 2012 1. Ne 413) ¢
W3MEHEHUSIMU U JOTIOJIHEHUSIMU.

[Iporpamma >IEKTMBHOrO Kypca IpeaHa3HadeHa i ydammxces 11 kimaccos
M HOCUT  MNPEIMETHO-OPMECHTHPOBAHHBIM  XapakTep W IPAKTHYECKYIO
HAIpaBJIEHHOCTb, T.K. NPEJHA3HAYEH HE CTOJIBKO i1 (POPMHUPOBAHUS HOBBIX
XUMHUYECKUX 3HAHWM, CKOJBKO JUII PAa3BUTHS YMEHUNA M HABBIKOB PEILICHHUS
PacyETHBIX 3a7a4 Pa3INYHBIX TUIIOB.

[IpennaraeMslii 371€KTUBHBIN KypC HallpaBJIEH Ha YIIIyOJ€HUE U paclIupeHue
XUMUYECKUX 3HAHUW yYalIuXcs 4yepes3 pelieHrue pacyETHhIX 3a4a4. Y JaluMest
npeiaralTces 3aJaul KOMOMHUPOBAHHOTO XapaKTepa, CoueTarolue B cede
HECKOJIbKO alropuTMoB penieHus. CopepxaHue NporpaMMbl MOXKET ObITh YCIIEHITHO
peanu30BaHo MPHU YCIOBUU 3HAYUTEIBHOTO YBEIUYEHHUS 10U CAMOCTOSATEIbHON
ITO3HABATEIIbHON JEATEIbHOCTH YYEHUKOB.

B cymectByromux HblHE 00pa3oBaTEIbHBIX MPOTpaMMax PEUICHUIO 3a]ad
OTBOJMTCS HEOIIPABIAHHO MaJI0O BHUMAaHMs. A Belb UMEHHO PEIICHHE 3a]1a4 CITYyKUT
CPEIICTBOM Il OCMBICICHHS], YIJIYOJeHUS W 3aKpEeIUJICHUS TEOPETUUYECKOTO
Marepurana.

[Ipu pemeHnn 3amady y Y4YEHUKOB BbIPAOATBIBAETCS CaMOCTOSTEIbHOCTh
CY)KIEHUN, yMEHUE NPUMEHATH CBOM 3HAHUSA B KOHKPETHBIX CHUTyalUsX,
Pa3BUBACTCS JIOTUUYECKOE MBILIJICHUE, ITOSABIISIETCS YBEPEHHOCTh B CBOMX CUJIAX.
AKTYaJIbHOCTb JAHHOW NPOrpamMMbl OOyCJIOBJI€HA TEM, YTO Yydallhecs B XOJIe
IPOXOXKACHUS MPOrpaMMBbl Pa3BUBAIOTCA MHTEIUIEKTYaJIbHO M YIIIyOJIEHO HM3Yy4aroT
npeaMeTr. B HUX QopMuUpyIOTCS KauecTBa JUYHOCTH, HEOOXOAMMBIE YEIOBEKY IS
MOJIHOLEHHON »HW3HU B COBPEMEHHOM OOILIECTBE: SICHOCTh U TOYHOCTH MBICIIH,
KPUTUYHOCTh MBIIIJIEHUS, JIOTUYECKOE MBIIUICHHUE, 3JEMEHThl MH(GOPMAILIMOHHON
KYJbTYpbl, CHOCOOHOCTH K pabore ¢ OonbmuMMU oObeMamMu HHGOPMAIUU,
o0pabatbiBaTh UHPOPMAIIKIO, BHIJEISATH TJIaBHOE.

Ieparornveckasi  1e1ecO00PA3HOCTD 3aKIOYAETCA B 3HAYUTEIIBHOM
pACIIMPEHUH IIPEAMETHBIX U MEXIIPEIMETHBIX 3HAHUM, COBEPLICHCTBOBAHUU Y Y /|
U CO3/IaHUM YCIIOBUM KakK JUIsl Pa3BUTHUSI MHTEUIEKTYaJbHBIX CIOCOOHOCTEH, TaK U
TBOPYECTBA, a TAKKE PE3yJIbTaTUBHOU MOJATOTOBKU K EI'D.



MeTtoan4ecko OCHOBOM JaHHOTO Kypca SIBISIETCS NESTEIbHOCTHBIA MOAXOJ K
oOyueHuto XuMuu. JlaHHBIN MOAXOMA MpeArnojaraeT o0ydeHne He TOJIbKO FOTOBBIM
3HaHUSAM, HO U JESTENbHOCTH IO TMPUOOPETEHUIO OJTUX 3HAHWM, CIIOCOOOB
pacCyXIEHUM, I0Ka3aTelbcTB. B CBA3M C 3THM B MpOLECCEe H3Y4YEHHs Kypca
y4aIMMCs MPEUIAraroTcs 3aJaHusl, CTUMYJIHMPYIOIIHNE CAMOCTOSTENBHOE OTKPBITHE
UMHU MaTeMaTU4YeCKuX (DaKTOB, HOBBIX, PAHEE HEU3BECTHBIX NMPHUEMOB M CIIOCOOOB
peuieHus 3a1a4.

Heab: obecnieuenue yriyOaeHus AeHCTBEHHBIX 3HAaHUH 110 XUMHUH, Pa3BUTUE
YMEHUS CAMOCTOSITENIBHO UX IIPUMEHSATb.
3apaum:
® COBEpILICHCTBOBAHME 3HAHWW O THUIIAX PACUYETHBIX 3aJa4 M alrOpUTMax HX
pELICHHs B OPraHUYECKON XUMUU;
® pacCHIMPUTh U YIUIYOUTHh NPEJCTABICHUS y4allMXCsi O MpUeMax U MeToiax
peleHns pacyETHBIX 3a/1a4;
e paboraTh HajJ (HOPMHUPOBAHMEM HMHTEpEca K PELIECHUIO 33/1ay Pa3jIMdHOTIO
YPOBHS CJI0KHOCTH;
® pa3BUTHE UHTEPECA YUAIIHUXCS K U3YUYECHUIO XUMHUH;
® pPACHIMPEHUE HAYYHOT'O KPyro30pa yqarmxcs;
e O00ydYeHHE CTAPUIEKIACCHUKOB PEIICHUIO YYEOHBIX U KU3HEHHBIX MPOOJEM,
cnoco0aM aHanu3a UH(pOpMalMK, OTy4yaeMoi B pa3HbIX (popMax;

JlaHHas mporpamma MMeEET NPaKTUYECKHH XapakTep, KOTOPBIA IT03BOJIUT
BOCIIOJIHUTH MPOOENbl B 3HAHUAX YYAIMXCSl MO BOIPOCAM pEIICHUs 3aJaHHil
Pa3HBIX TUIIOB B OPIraHUYECKOW XUMUMU.

OnexTuBHBIA Kypc «PemieHue pacuy€THBIX 3a1ad [0 XMMHUW» paccyuTaH Ha 34
yaca, u3 pacuéra 1 yac B HEZEmI0

IInanupyembie pe3yabTaThl 0CBOEHHUS NIPOTrPAMMBI.
JInuHOCTHBIE pe3y/IbTaThl 0CBOECHMS NPOTPAMMBI:
® [OJrOTOBKAa K OCO3HAHHOMY BbIOOPY MHJIMBHIyaIbHOW 00pa30BaTeIbHON WM
npodeccCuOoHaNbHOM TPACKTOPHUH.
® YMEHHE YIPABJIATh CBOEH MO3HABATEIBHON EATEIBHOCTBIO.
® pa3BUTHE TOTOBHOCTH K PEIICHUIO TBOPYECKUX 3a]1a4, YMEHHUS HAXOIUTh
aJIeKBaTHbBIE CIIOCOOBI MOBEJEHUS U B3aUMOJICUCTBHS C MAPTHEPAMH BO
BpeMsl yueOHOM U BHEYUEOHOM AesTeIbHOCTH; CIIOCOOHOCTH OIIECHUBATh
poOJIEMHBIE CUTYalluU U ONEPATUBHO NPUHUMATh OTBETCTBEHHBIE PELICHUS
B Pa3IUYHbBIX NPOAYKTUBHBIX BUIAX JAESITEIHOCTH.
¢ (opMHpPOBAHUE XUMHUKO-IKOJIOTMUYECKON KYJIbTYpBbI, SIBISIOLIEHCS COCTaBHON
YacThIO KOJOTHUYECKON U O0IIeH KyJIbTypbl 1 HAYYHOTO MUPOBO33PEHUSI.
MeranpeaMeTHbie pe3yJbTaThl 0CBOCHUSI IPOTPAMMBI:
® CIIOJb30BAaHUE YMEHUN U HABBIKOB PA3JIMUHbBIX BUJIOB [MO3HABATEILHOU
NesATEeIbHOCTH, IPUMEHEHNE OCHOBHBIX METOJIOB MTO3HAHUSA (CUCTEMHO-
MH(OPMAIMOHHBIN aHATIU3, MOJICIIMPOBAHUE) JIJISl U3YUEHUS PA3ITMUHBIX
CTOPOH OKPYXKaOIIEN JEUCTBUTEIIBHOCTH.
® CIOJIb30BaHNE OCHOBHBIX MHTEJUIEKTYAJIbHBIX OINEpaluii: aHaiuu3, CHHTE3,
CpaBHEHUE, 00001eHre, CUCTEMaTU3aIMsl, POopMyIUpOBaHUE THIIOTE3,



BBISIBJICHHE MPUYMHHO-CJIEICTBEHHBIX CBS3€H, TOUCK aHAJIOTOB, TOHUMAaHNE
poOJIeMBI.

® yMEHHE IeHEepUpPOBaTh UICH U PacTpeAesATh CPEICTBA, HEOOXOAUMBIE TSl KX
peanu3aum.

® yMEHHUE U3BJIEKATh HHPOPMALIMIO U3 PA3TUUYHBIX UICTOYHHUKOB, BKIIIOYAs
CpeAcTBa MaccoBOi MHPOPMAIIUY, KOMITAKT-AUCKH y4eOHOTO Ha3HAYCHNU,
pecypcbl HTepHEeTa; yMeHne CBOOOTHO MOIB30BAThCS CIOBAPSIMU
pa3IMYHBIX THIOB, CIIPABOYHOM JIUTEPATYPOH, B TOM YHCIIEC U HA
AJIEKTPOHHBIX HOCHUTENSAX; COOI0IaTh HOPMBI HH(GOPMAITMOHHON
n30UpaTETHbHOCTH, YTHKH.

® yMEHHE MOJIb30BATHCS HA MPAKTUKE OCHOBHBIMH JIOTUYECKUMH IIPUEMaMHU,
MeTOJIaMU HaOJIIOACHUSI, MOACTUPOBAHUS, OOBSICHEHUS, PEIICHUS MPOOIIeM,
IPOTHO3UPOBAHUSA U JIP.

® yYMEHHE BBINIOJIHATH TO3HABATEJIbHBIE U TPAKTUYECKUE 3a/1aHNUs, B TOM YHCIIE
C UCTIOJIb30BAaHUEM MIPOEKTHOM IEATEIbHOCTH Ha YPOKAX U B IOCTYITHOU
COLIMAJIbHON MPAKTHKE.

® yMEHHE CIyIaTh COOECeTHNKA, TOHUMATh €ro TOUKY 3pCHHUS, TPU3HABATH
MPaBO APYroro YejJoBeKa Ha NHOE MHEHUE.

IIpenmeTHbie pe3yJbTaThl OCBOEHHMSI MNPOrpPaMMbl OpPHUEHTHPOBAHBI Ha

oOecrieyeHne MPEeUMYIIECTBEHHO 00meo0pa3oBaTeNbHON U OOIIEKYJIbTYPHOU

noaroroBkd. OHM  JOJDKHBI  O0OECHeurMBaTh BO3MOXKHOCTH  JIaJIbHEHIIIETO

YCIIEIIHOTO  NMPO(ECCHOHANBHOIO  OOydeHuss WIH  [podhecCHuOHATBbHOM

NESTEIBHOCTH.

ITO yMeHue

e paboTaTh C XUMHUYECKUM TEKCTOM (aHAJIU3UPOBATH, U3BJIEKATh HEOOXOAUMYIO
UuH(pOpMaIuIO;

® TOYHO M TPAMOTHO BBIPAYKaTh CBOU MBICIIM B YCTHOW U MUCEMEHHOU PEUH C
NPUMEHEHNEM XUMHUYECKON TEPMUHOJIOTHH U CHMBOJIMKH;

® [POBOJUTH KJIACCU(UKAINIO KAK OPTaHUUECKUX, TAK U HEOPTraHUYECKUX

COCJIMHCHUN;

JIOTHYECKHe 000CHOBAaHMSI, TOKA3aTeIbCTBA XUMUUYECKUX YTBEPKICHUH;

OTIpEIETISATh MPU3HAKH, YCIOBUS U OCOOCHHOCTH XMMHYECKHUX PEaKIIHii;

MCIIOJIb30BaTh HOMEHKIIATYPy COEIUHEHUH;

IPOU3BOAUTH pacueThl 0 GopMyJiaM U YpaBHEHUSIM pEaKIIUii;

POU3BOAUTH PAaCU€Thl Ha ONpECIEHUE KOMIIOHEHTOB CMECH; Ha

omnpeaeneHne GopmMys COeTMHEHHIA;

pPacKpbIBaTh TCHETUYECKUE CBSI3H,

® CaMOCTOATEIBHO CO3/1aBaTh aJrOPUTMBbI PEIICHUS 33]1aY;

Conepsxkanue nporpaMmmbl

Tema 1. Borunciienus no ypaBHeHusim peaxkuuii (14 yacon)

XuMudeckue pacu€THbIC 3a1a4i U 0COOEHHOCTH UX penieHus. Pacuér komudecTa
BEILECTBA, MACCHI POAYKTa PEaKIMH, €CJIM UCXOJIHOE BEIIECTBO JIaHO C MPUMECSIMH,
pacuét Macchl UCXOAHOTO BEIIECTBA, COCIUHSIONIETO MPUMECH, TIO TIPOTYKTaM



peakuuu

3agaun Ha N30BITOK-HEJOCTATOK
Pacuér nponykra peakiuu, BEIECTB, COAEPKALIUXCS B PACTBOPAX IIOCIIE PEAKIUHY,
€CJIN OJTHO U3 PEarupyrollnX BEIIECTB JaHO B N30BITKE
Pacuérel MaccoBOM J10IM BBIXOJA ITPOAYKTA PEAKLIUU
Tema 2. BolunciieHusi mo TepMOXMMHYECKMM YPaBHEeHHAM peakumii (4 yaca)
TepMoxuMuyeckne ypaBHEHUS peakuuid. Pac4éTsl 110 TEpMOXUMUYECKUM
ypaBHeHUsAM. TeroBoil 3h(pekT peakumu. DHTAJIbIINA.

Tema 3. OkucCIUTEIBbHO-BOCCTAHOBUTEIbHBIE peakuun (4 yaca)

Oxucnurenb, BOCCTAHOBUTENb, IPOLIECCHI OKUCIIEHUS U BoccTaHOBIIeHUs. CocTaBieHne
YPaBHEHUI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX peakyil. Pacu€rsl 1o ypaBHEHUAM
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

Tema 4. Pemenue 3agannii EI'J. (12 yacoB)

Pemenue 3amanunii Tumna 27-29, 30-35. Pemenue monaex BapuantoB EID.

TemaTuuyeckoe NJIAHUPOBAHUE

Ne n/m Copaepxanue KosnuyectBo 1yacos
1 Beruucnenus no ypaBHEHUAM peakiuil 14
2 BbrauciieHus mo TepMOXUMUYECKUM YPaBHEHUSM peaKIuit 4
3 OKUCINTENEHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU 4
4 Pemenue 3apannii EI'D. 12
Utoro 34
Hpunoxenue

KaJIeH)IapHO'TeMaTI/I‘IeCKOC IJIAHUPOBAHHUE



Homep g = _ IMpumeyanue
No 11/ pasziena u Tema Z S § E z g > (Mpuuuna
TeMbI ZF8 g = | = & | KOppeKTHPOBK
ypoka = ~ ~ ")
1 Bbrunciienusi Mo ypaBHeHUSIM 14
peakumi
1 11, XUMHYECKUE pacUETHBIE 3aa4UU U 1 06.09 | 06.09.
0Cc00EHHOCTH UX peIICHHS
PacuéT KosMuecTBa BEIIECTBA, MACChI
MPOJIYKTA PEAKIIUH, ECITU UCXOIHOE
2 12, BEIICCTBO JIAHO C IPUMECSAMHU, PacuéT 1 13.09 | 13.09.
MAacCChl HCXOIHOI'O BEIICCTRA,
COEIUHSIOIIETO IPUMECH, 110
MPOAYKTaM PEaKIuu
Pacuért xonuuecTBa BEIECTBA, MACCHI
3 1.3. NPOIYKTa PEAKIMH, €CIIH UCXOITHOE 1 20.09 | 20.09.
BEIIECTBO JIAHO C MPHUMECSIMH.
Pacuért macchl HCXOTHOTO BEIIECTRA,
4 1.4. COEJIMHSIIOIIETO TPUMECH, TI0 1 27.09 | 27.09.
NPOJYKTaM PEaKIUK
3amaun Ha U30BITOK-HEIOCTATOK 04.10 | 04.10.
5-7 15.-1.7. 3 18.10 | 18.10.
25.10 | 25.10.
Pacuét npoaykra peakiuu, BELIECTB,
8 18 COJICPKAIIMXCSI B PACTBOPAX MOCTE 1 0111 | 0811
PEaKIIiu, ECIIU OJ[HO M3 PEarupyIONIHX
BEILLECTB JAHO B U30BITKE
Pacuét npoaykra peakiuu, BEIIECTB,
9 10. COJICPIKAIIMXCS B PACTBOPAX MOCIE 1 0811 | 0811
peakKiuu, eCiii OJTHO U3 Pearupyronmx
BELLECTB JAHO B U30BITKE
Pacuér npoaykra peakiiuu, BEIIEeCTB,
10 1.10. COJICPIKAIIMXCSI B PACTBOPAX MOCTE 1 15.11
peakKiuu, eCiii OJTHO U3 Pearupyromux
BELLECTB JAHO B U30BITKE
Pacuérel MaccoBOIl 10U BBIXOA 29.11
11 111-1.14 MPOAYKTa PeaKIIHU 4 06.12
13.12
20.12
5 BoruuncieHus mo TepMOXHMUYECKUAM 4
YPABHEHUSIM PeaKIuii
TepMoXxuMHYeCKrEe ypaBHEHHSI PEAKIIMM. 2712
12 2.1.-2.2. Pacuétsl o TEpMOXU"MUYECKHM 2 10'01
YpaBHEHUAM
TertoBoit 3 heKT peakiuu. 17.01
13 2.3.-2.4. Ontansius. PacueTs ¢ 2 24'01
MCTIOJb30BaHKEM 3aKkoHa [ ecca. '
3 OKHCIUTENbHO- 4
BOCCTAHOBUTEJIbHbIC PEAKUNH
OKuCIUTENh, BOCCTAHOBUTEID,
14 3.1. TIPOIIECCHI OKUCTICHUS U 1 31.01
BOCCTAHOBJICHUSL.
CocraBiieHue ypaBHEHHUN 07.02
15 3.2.-3.3. OKHCJIMTEIIbHO-BOCCTAHOBUTEIBHBIX 2 1 4' 02
peaKiuu. '
16 34. Pacuétel o ypaBHEeHUSIM 1 28.02

OKHCIHUTCIIbBHO-BOCCTAHOBUTCIIBHBIX




peaKIuu.

4 Pemenne 3apannii EI'D yactu C 12

41.-4.2. Pemenue 3amaq EI'D tuna 30 5 07.03
14.03

4.3.-4.4. Pemenue 3amay EI'D Tuna 32 5 21.03
28.03

45.-4.6. Pewenne 3anay EI'D tuna 33 5 04.04
18.04

4.7.-48. Pemenue 3anau EI'D Ttuna 34 5 25.04
02.05

4.9.-410 | Pemenue 3ana4 EI'D Tuna 35 ) 2282
4.11. ITonueiii Bapuant EI'D 1 23.05
4.12. Hrtorosoe 00001eHNe 1 30.05




