MHUHUCTEPCTBO HAYKH U BBICIIET'O OBPA3ZOBAHUSI
POCCUUCKOU ®EJEPAILINU
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/[)KETHOE
OBPA30OBATEJILHOE YUYPEXJEHUE BBICIHIEI'O OBPA3OBAHUSA
«AHT'YIHICKUHA I'OCYJIAPCTBEHHBIA YHUBEPCUTET»

XUMUKO-BUOJIOTMYECKUNA ®AKYJIBTET

Kadeapa xumun

COI'NTACOBAHA YTBEPXIAIO
PykoBonuTens 06pa3oBaTeabHON IPOrpaMMBbl W.o. nexana XuMHUKO-OMOJIOTHYECKOTO

npodeccop CatamoB A.M. (dakynpTeTa Komzoera b.A.
« 22 »  ampens 2026 . «29 » amnpens 2026 .

PABOYAS ITPOT'PAMMA JUCHUITVIMHBI
61.0.02 METOJAUKA PEHIEHUSA 3AJAY 10 XUMHNHU

Hanpagnenune nogroroBku
04.05.01. DyuaaMeHTAJLHAA ¥ MPUKJIATHAA XUMUSA

Hampasnennocts (mpodub)
«Opranuyeckasi XuMHsI»

KBanudukanusi BeITyCKHHUKA
Xumuk.llpenonasarejr, XUuMHUH

dopma o0ydeHus
QuHnas

MAT'AC
2026



1. EJIX OCBOEHUA JUCHUITVINHBI

- TO3HAaKOMHTH OYAYIIMX yuuTeled XUMHUH C METOAMKON PEIIEHUS PacUETHBIX XMMHYECKHX
3a1a4 M MPUOOPECTH MPAKTUYECKHE YMEHHS M HAaBBIKM 110 OPTaHM3ALMN PEIICHHs 3a7ad 10 XUMHUU
yJaluMHucs B Iporecce o0ydeHHus XMMUU B CpEIHEH ILIKOJIE;

- TIOBBILIEHWE YPOBHSI W  OBJQJACHHUE  CTyJEHTaMH  OOMICTIPO(ECCHOHAIBHBIX U
po¢eCCHOHAIBHBIX KOMIIETEHIMH AJIs PelIeHus 3a7jad B Pa3jIM4HbIX 001acTsAX MpoeCcCHOHAIBHOH,
HAy4YHOH, KyJIbTypHOH M OBITOBOH cep NeATETbHOCTH HA M3YYEHHUS Pa3IMYHBIX THUIOB PACYETHBIX
3aja4 10 XMMHH, OCBOEHUS METOJUKU OOyUeHHsI ydallluXcs PEeLICHUI0O XUMUYECKUX 3a]a4, METOJUKH
KOHTPOJI ¥ OLICHUBAHMsI PE3YyJIbTaTOB PEIICHUs] XMMHUYECKHUX 3a/1a4.

Jucuumnza «MeToauka peleHns 3aad o XUMUI» paccuUTaHa Ha IPUOOpPETeHUe CTyAeHTaMu
3HAHUWA, YMEHMH M HaBBIKOB, HEOOXOJUMBIX IS OBJAQJACHUS PA3IMYHBIMU METOJAMHU pPEIICHUs
pacyeTHBIX 3a1a4, IPEAYCMOTPEHHBIMU YCOBEPILIEHCTBOBAHHOM IIKOJIBHOM IPOrpaMMOM 10 XUMUH, a

TAKKE C YyUCTOM W3MCHCHHI B yT-Ie6HI/IKaX 10 XMMHUH.
HporpaMMa KypCa OTpaXa€T OCHOBHBIC BOIIPOCBI MCETOIHUKHU 06yquH51 PCLHICHUIO PACUCTHBIX
XUMHYCCKUX 3a1a4, COACPIKAHUC KOTOPBIX OPUCHTHUPOBAHO HA IIKOJBbHYIO IIPpOrpaMmy 1o XUuMHH.

dopmupyemble TUCIUILTNHON 3HAHNUS U YMEHHS TOTOBSIT BBIITYCKHUKA JAaHHOH 00pa3oBaTeIbHOM

MIPOrPaMMBI K BBIIMOJHEHUIO CIEAYIOMINX 0000IIEHHBIX TPYIOBBIX (QYHKIHH (TPYAOBBIX (PYHKIIHN):

Tabnauua 1.1.

Kon u Han- O0600menHbIe TPY/10BbIe GYHKIMHT Tpynossie GyHKIIUHA
MEeHOBaHHe Kon HaunMmeHoBanue Ypose HaumenoBanue Koa |YpoBeHnn
npodeccuoHan Hb (moxypos
HHOT'0 KBaJIU eHb)
CTaHIapTa (puxan KBTI}

un HKALMHU

01.001 ITena- B ITegarornueckas nesreinb- 5-6 | Ilemarormueckas B/03.6 6

ror (megaro-
rudecKas jes-
TeJIbHOCTH B
ITOIITKOJILHOM,
HAYAJTbHOM
o01eM,
OCHOBHOM
o01meM,
cpeaHeM 00-
1em o0pa3so-
BaHuM) (Boc-
MUTATENb,
Y4HTE]Ib)

HOCTb O MTPOSKTHUPOBAHHIO
U pean3aiuy OCHOBHBIX
0011e00pazoBaTeNbHBIX
nporpamm

JeATebHOCTD 110
peau3annu mporpamMmm
OCHOBHOTO U CPEIHETO
o011ero oopazoBaHus




26.003 YupasieHue cTaausMu IIpoexTrupoBanue 0co60
«Cnenunaauct paboT 1Mo NPOEKTUPOBAHUIO CIIOKHBIX M3IEIHIl U3
10 NMPOEKTH- W3JIENNI U3 HAHOCTPYKTY- HAHOCTPYKTYPHPOBAHHBIX
OBaHUIO UPOBaHHBIX KOMITO3H-
p . pup KOMITO3UIIUOHHBIX C/03.7
u3aeaui u3 [IUOHHBIX MaTEPHAIIOB
Ma
HAHOCTPYKTY Tepuanos
PHUPOBAHHBIX
KOMIIO3UIIHOH
HBIX MaTepHu-
aJIoB»
40.011 IIpoBenenue Hay4HO- [IpoBencHme MaTEHTHBIX B/01.6
«Crienuajuc HCCIIeIOBATENbCKUX U HCCIIE0OBAHMUIA 1
OTIBITHO-
10 HAyHO- THO-KOHCTPYKTOPCKUX oTIpeIeNen e
pa3paboTok mpu
HcceaoBaTe XapaKTEePUCTHK
LCKHM 1 HCCIIeIOBaHUT
CaMOCTOSITENbHBIX TEM MpoAtyKLUKH (yeiyr)
OMBITHO [IpoBenenue padot mo B/02.6
KOHCTPYKTO
pyxrop 00paboTKe U aHATTN3Y
CKHM .
paspaGoTKam HAYYHO-TEXHUUYECKOU
» uH(popMauu 1
pe3yabTaTOB
HCCIEeI0BaHUI
PykoBoscTBO rpyImoit B/06.6
PpabOTHHUKOB MPHU
HCCIIeIOBAHUH
CaMOCTOSITEIBHBIX TEM
26.013 KoHnTponbs kauecTBa Kontpons kadectBa ceipbst|  A/01.6
«Cneuunaamct XUMHYECKON U ¥l MATEPHANIOB B OPI'aHH-
M0 KOHTPOJII0 OMOTEXHOJIOTU-UYECKOH 3ALIHH 110 TIPOH3BOJICTBY
KavyecTBa OMO- MPOJYKIMY Ha BCEX 3Tanax
OuonpenapaToB A pac-
TeXHOJOTHYeCK [TPOU3BOICTBEHHOTO
0ro Mpou3Bo/I- mporecca TCHUCBOACTEA
CcTBa Mpemnapa-
TOB 1151 pacre-
HHEBOJACTBA»

2.MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

JucuuniuHa OTHOCUTCS K 4acTd, GOpMUPYEMOI yHaCTHUKaMHU 00pa30BaTeNbHbIX OTHOIICHUH;
u3yyaetcs B 4 cemectpe; HMH(OPMAIIMOHHO M JIOTUYECKH CBS3aHA CO CIEAYIOUIMMHU JUCIUIUTMHAMU:
METOJIMKa MpPernojaBaHus XUMHUH, HEOpPraHU4eCcKash XUMUsI, OpraHuyecKasi XuMus, Gpu3ndeckas Xumus,

(bHSPIKa, MaT€MaTHKa, I/IH(1)OpMaTI/IKa, HAaYYHBIC OCHOBBI HIKOJIBHBIX KYPCOB XUMMUHU.



Taoauna 2.1.

CBsi3b IMCHHMIIMHBI «MeToauKa peleHus 3a71a4 0 XUMHN» ¢ MPeAIIecTBY IOIUMHU
AUCHMILIMHAMHU M CPOKHU MX U3YYeHHUSA

Kon JMCUMIUINHBIL, PEIIIECTBYIOIUE TUCIUIIIINHE Cemectp
JCLIUTUTAHBI «MeTonvKa pelIeHus 3a/1ad 1o XUMHUU»

B1.0.10 MaremaTuka 1,2
b1.0.11 dusuka 1,2
b1.B.17 Nudopmartrka 1,2
b1.0.06 Heopranuveckast xumust 1,2
b1.B.08 OJneMeHTapHbIA Kypc XUMUU 1

Taoémmma 2.2.

Css3p JUCUUILIAHBI « MeToguKa peaieHus 3a1a4 o XuMum» ¢ mocjJeayr onmumMmu
AUCHUIIJIMHAMHU U CPOKH UX U3YYCHUS

Kon JIMCIMIUINHBI, CIIEIYIOIINE 32 TUCITUTIIIMHON CemecTtp
JTCTIUTLTAHBI «MeToiMKa pelIeHus 3a/1a4 Mo XUMUK»

b1.B.04 Hcropust 1 MeTO1010T UL XUMUU 10
b1.B.17 Meronuka npenogaBaHus XUMHUH 7
B1.0.07 Opranudeckasi XUMHUs 5,6
51.0.08 dusnueckas XUMUS 5,6
b1.B.01 Hayunble OCHOBBI IIKOJIBHOTO Kypca XMMHHU 9
b1.B.05 TeopeTrueckre OCHOBBI HEOPraHUIECKOW XUMHUH 9,10

B pe3yabTaTe 0CBOCHUS M CHUILIMHBI 00YYAIOIIHIACH 10JKEH

e 3HaTh:

- IpUEMBI OIpeIeJICHHUS] HAYYHOTO COJIepKaHusl 00ydeHUs U TpeOOBaHuUs rOCy1apCTBEHHbBIX
00pa3oBaTeNIbHBIX CTAaHIaPTOB;

e YMeTh:

- HCMOJB30BaTh COOTBETCTBYIOLIUE OTOOPAHHOMY COACPIKAHUIO METOIBI OOYUYCHHUS U CPEIICTB
o0yJeHUs;



- OCYHICCTBIJIAATH KOHTPOJIb 3@ YCBOCHUCM 3HaHI/II>'I, AUarHoCTUPOBATH YCBOCHHLIC

XUMHUYCCKUC 3HAHUA U KOPPCKTUPOBATH ITPOLICCC 06yquH${.
- UCIIOJIb30BATh HAYYHYIO TCPMUHOJIOTHUIO;

- - 1300paxkatb CTPYKTYPY pa3INYHbIX BEIIECTB;
- COCTaBJIATH (hOpMYITy IO HA3BAaHUIO M HA3BaHUE 110 CTPYKTYPHOH Gopmyie;
- 00BACHATH HA KAYECTBEHHOM YPOBHE B3aUMOCBSI3b CTPOEHUS 1 CBOWCTB MOJICKYIL.

e Baanern:

- TEOPETUYECKUMH M ICUXOJIOr0-TIeIarorHueCKUMU OCHOBaMU YIIPaBJIEHUsI 00ydYeHUEM
XHAMUU;
- OCHOBHBIMHU HOHATHSIMH XUMHH;

HaBBIKaMH TIOMCKa U 00paboTKK nHMOpPMAITUH.

3. KOMIIETEHIUH OBYYAIOIIEI'OCA, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHMSA IMCIIUITJIMHBI

caenyrouux kommnereHuid B cootBerctBUU ¢ @I'OC BO u OIIOIT BO no nanHHOMYy HampaBiE€HHIO

[Tporecc

HU3y4YCHUS OUCHHIIINHBI

HampaBlieH Ha (OPMUPOBAHUE DIIEMEHTOB

MOJTOTOBKHU:
Tabnuya 3.1.
Kon HaunmeHoBanue Nuaukarop B pe3yabTaTte ocBOeHMs
KOMIIETEHII KOMIIeTEHIIUHN JOCTHKEHUS AUCHUIIMHBI 00y4alouuiics
HH KOMIIeTEHIINH JIOJIJKEH :
Yuuesepcanvnvie komnemenyuu (YK) u unouxamopwt ux 00cmudiceHus
YK-3 Cnoco0eH opranuso- YK-3.1. [Tonumaer 3HaTh — MeTOTUKN (HOPMHU-

BbIBAaTh U PYKOBOAUTH
padoToii KOMaHbL, BbI-
padaTbiBasi KOMaH/-
HYI0 CTPATeruio ajs
JOCTH KEHHS NOCTAB-
JIEHHOM 1eJIH

3¢ hekTuBHOCTH HC-
MOJIb30BaHUS CTpaTe-
TUH COTPYTHHUYECTBA
JUTSL IOCTHOKEHUS T10-
CTaBIIEHHOM I[eJH, OTI-
penenseT CBOo poiib B
KOMaHj1e

YK-3.2. [Tonumaet
0COOEHHOCTH TIOBEJIe-
HUS BBIJICIICHHBIX
rpyn JoIei, ¢
KOTOpPBIMU paboTaeT
/B3aMOJICHCTBYET,
YYUTBIBAET UX B CBOCH
e TETPHOCTH (BBIOOD
KaTeropuii TPyIIII JIF0-
JIel OCYIIIECTBIISIETCS
o0Opa3oBareIbHOMN
OpraHu3alueu B 3aBu-
CHUMOCTH OT IIeJIei
IIOATrOTOBKH — IIO
BO3PACTHBIM OCOOEH-
HOCTSM, 110 OTHHUYECC-

POBaHHUS KOMaH/I; METOIbI
pa3paboTKH KOMaHIHOH cTparte-
rUd 1 3QPEKTUBHOTO PYKOBOI-
CTBa KOJUIGKTUBAMI;, OCHOBHBIC
TEOPUH JINAEPCTBA ¥ CTHIN
PYKOBOJICTBA.

¥YMmeTsb — pazpabarsiBaTh
KOMaHJHYIO CTpaTeruio; Gopmy-
JMPOBATh 3aa4M WICHAM KO-
MaHJBI AT JOCTHXKEHHUS TIOC-
TaBJICHHOH LIEJIN; IPUMEHSTh

3¢ PEeKTUBHBIE CTUIIH PYKOBOACTBA
KOMaHZIOH.

Buaagers: — ymeHuem
aHAJIN3UPOBATh, IPOCKTHPOBATH U
OpraHU30BHIBATh KOMMYHUKALIMH
B KOMaH/Ie JJIs TOCTIKEHHUS TT0C-
TaBJICHHOH LIEJTN; METOJaMU
OpraHu3aliy U yIIPaBICHUS KO-
JIEKTUBOM.




KOMY WJIM PEIIUTHO3-
HOMY TIPU3HAKY, COIIH-
QITBHO HE3ANTUIIICHHBIC
CJIOM HACeJIeHUs U

T.I.)

YK-3.3. IIporaosu-
pyeT pe3ynbTaThl
(mocnencTBus)

JIMYHBIX JICUCTBUM U
TUTAHUPYET MOCIIe0-
BaTeJILHOCTD I11arOB

TUTS JOCTIDKEHUS
3aJJaHHOTO Pe3yJIbTara
YK-3.4. DpdexTrBHO
B3aUMO/JICUCTBYET C
JIPYTUMH YICHaMU KO-
MaHJIbl, B T.4. y4aCTBYET
B oOMeHe nH(popMa-
LIUEH, 3HAHUSIMU U
OTIBITOM, M MPE3CHTAIIUU
pe3yIbTaToB PabOTHI
KOMaHIbI

Hpogheccuonansuvie (IIK) komnemenyuu u uHOuUKam

opbl UxX oocmudiceHus

MK-2

Crnoco0eH oka3bIBaTh
HHG(OPMALMOHHYIO
NOIEPKKY crienua-
JIMCTAaM, OCYIeCcTB-
JSIIOIMM HAYYHO-HC-
cle10BaTeIbCKHe
padoTsI

MK-2.1. ITpoBoauT 1u-
TepaTypHbIH TIOUCK IO
TeMe, 3aJJaHHOM CIerua-
JIMCTOM 00JIee BBICOKOM
KBaJM(UKaLUH, C HC-
MOJIE30BaHUEM OTKPBI-
TBIX HICTOYHUKOB HH-
bopmanmmu xummudec-
KOT0 npouist

IIK-2.2. Cocrasinser
KpaTkue 0030pHI 10
TeMe HAay9IHO-UCCIIe/I0-
BaTeNIbCKOW paboThI

3HaTh: OCHOBHBIE 0a3bl JAHHBIX
XHMHYECKOTO TPOQUIIS, TIepeUeHb
HCTOYHUKOB HAYYHO-TEXHUYECKON
JUTEPaTypbl, HOPMa-TUBHBIX U
METOANYECKUX MaTe-pUaIOB
YMeTh: monoupaTh HaAy4HO-
TEXHUYECKYIO JIUTEPaTypy, HOpMa-
TUBHBIC 1 METOJMYECKUE MaTepua-
761 IO MH(pOpPMaMOHHOH Oe3omac-
HOCTH, pa3pabaTeiBaTh IUIAHBI U
MPOTPaMMBbI IPOBENICHUS HAYYHBIX
MCCIIEIOBAHUH M TEXHUIECKUX
pa3paboTOK IS peleHHUs pas3-
JWYHBIX 337139

Baanern: HaBBIKaMU SKCIIEPUMEH-
TaJIbHOW OIEHKH 3alHIIEHHOCTH
00BEKTOB MH(POPMATU3ALNY, 110
3aJJaHHBIM METOJIKAM TEXHOJIOTUU
00paboTKU pe3yabTaTOB, OLCHKU
MOT'PEIIHOCTH U JIOCTOBEPHOCTH
PE3yJIbTaTOB U3MEPEHHI

4. OFbEM JJUCHUIIMHBI U1 BUJbI YYEBHOM PABOTHI

Taoauna 4.1.

O0beM TUCUMIITIMHBI M BB Y4eOHOH padoThl

Buna yueoHoii padornl

Bcero uacos 4




ceMecTp
OO01mmast TpyA0eMKOCTh TUCIUTUTHHBI 144 144
AyIUTOPHBIE 3aHATHS 66 66
Jleknuu 34 34
[IpakTnueckue 3aHATHS 32 32
CamocTostensHas padorta crynentoB (CPC) 78 78

5. COJEP)KAHUE JUCHUIIJIMHBI, CTPYKTYPUPOBAHHOE 1O TEMAM
(PA3JEJIAM) C YKASAHUEM OTBEJIJEHHOI'O HA HUX KOJIMUECTBA
AKAJEMHUYECKHUX WJIH ACTPOHOMHUYECKHNX YACOB U BUJIOB YYEBHBIX
3AHATUUA

5.1. CTpykTypa Q¥ CHUNIHHBI

OO11ast TPyI0EMKOCTh JUCIUTIUTAHBI COCTABIISIET 4 3a4eTHBIE eqMHUIIGL, 144 yaca.

Taoauna 5.1.
Buabl yueOHoii padorsl, DopMbI TEKYLIET0
Pasznen BKJIIOYAsl CAMOCTOSATEIbHY IO KOHTPOJIsA
Ne JMCUMIINHBI = padoTy CTy/IEeHTOB U ycneBaeMoCTH
n/ § TPYA0EMKOCTH (B 4acax) dopma
n 3 NMPOMeKYTOYHOM
aTTecTalmu (no
cemecmpam)
JICKIUU MpakT. | cam.p.
BBenenue. Poinrn 3amau
B O0YYEeHUU XUMUH.
Jloruka moaxona K
petienuto 3aaad. Cuc-
1 TeMa eIMHUIL (PU3HUKO- 4 4 4 9

XUMHNYCCKUX BCINYHH,
dhopma ux 3anucwu.
dopma oopmieHHs
YCJIOBUS 3a]Ia4u.

PacueTHbie, KauecT-
BEHHBIE U DKCIIEPH-
MCHTAJIbHEIC 3aJIa4H.
[TonbiTkHM KIaccudu-
2 | kanuu KadecTBEHHBIX | 4 8 6 18
3amad. Knaccuduka-
[US PEJTOKEHHBIX
3aJ1a4 10 BBIJEIECHHBIM
tunaMm. CoueTaHue BU-

Konrponsnas pabora
Ne 1




JIOB U TUTIOB XUMHU-
YEeCKHX 3a/1a4.
3HaKOMCTBO C B3aUMO-
00paTHBIMU 3a/la4aMHu.
Crnoco0sI pelieHusl.
O3HakoMJIeHHE ¢ 00-
IIMMHU crioco0amHu pe-
ieHus 3aaa4 (YCTHBIH,
MUCEMEHHBIN WK
SKCIIEPUMEHTATbHBII

TunoBele 3agaun
LIKOJIBHOTO Kypca XH-
mu. [Tpumepsr pe-
HICHUA 3a1a4 pastq-
HBIX THIIOB.

18

Konrponsnas pabora
Ne 2

TecToBBIE 3aMaHUS IO
xumuu. Mx kmaccudu-
Kanus (3aJaHusi C BbI-
OopoM OTBeTa, 3aj1a-
HUS HA COOTBETCTBHUE,
C KPaTKUM OTBETOM U
np.). Equnsrii rocy-
JIapCTBEHHBIN JK3a-
MEH, er0 CTPYKTYypa.
AHanu3 TeCTOBBIX
3amanui. [logxoae! K
peteHuro, BEIOOp Tpa-
BUJIBHOTO OTBeTa. Me-
TOJIMKA 00y4eHuUs
IIKOJIbHUKOB BBITION-
HEHUIO TECTOBBIX 3a-
JaHUi, IPeayCMOT-
PEHHBIX COBPEMEH-
HBIMH TPeOOBaHUSIMHU.

16

Konrponsnas pabora
Ne 3

Meroauka penieHus
3aJ1a4 OBEIIIICHHON
cnoxHoctH. [IpoBene-
HHE€ BHEKJIACCHBIX 3a-
HATHUH, KPYKKOB, Mac-
Tep-KJIacCoB. XUMH-
YECKHE OJUMITUA/IBI,
METOAMKA UX OpraHu-
3alMM IPOBEICHUS U
MOATOTOBKH YYalllUX-
Csl K y4acCTHIO B OJIUM-
nrajax.

18

KoHnTtponbHas paboTa
Ne 4

UTOI'O:

34

32

78

5.2. Conep:xxkanue TUCUUIJIMHBI «MeTOAUKA pelieHus 32/1a4 10 XUMH K

Beenenue. [Ipeamer u 3amaunm kypca «MeToauka pemeHus 3anad 1o xumuu». Posnb U Mecto
XMMHUYECKHX 3alad B OOydyeHUM XMMHHM, UX (yHkuuu. CucreMa XUMHUYECKHX 3a/Jad B Yy4eOHO-




BOCIIUTATENLHOM Tporiecce. Metonnka (GOpMUPOBaHUS HABBIKOB PEIICHUS KaUeCTBEHHBIX, PACYETHBIX
Y MIPaKTUYECKHX 3a/1a4.

enu ucnonp30BaHUS XUMHYECKHX 3a7ad B Kypce XUMHUHM. O3HAKOMJIEHHE C METOJUYECKUMU
O0COOEHHOCTSIMM  OOyYeHHUs] IIKOJBHUKOB pPEIICHHIO XUMHMYECKHX 3ajjady: HeIOMYCTHMMOCTb
CBEPTHIBAHUSl DPACCY)KJIECHUH M JEUCTBUH NpHU PEIICHHH XUMHUYECKHMX 3a/ady Ha IEpBbIX ATamax
oOyueHus; MepeHoC 3HAHUM M yYMEHUH W3 APYrux npeameToB ((HU3MKKM U MaTeMaTHKH) B XUMHIO,
uHTep(epeHus 3HaHuN, YMEHUI U HaBBIKOB.

Kunaccupunkanma XuMudecKux 3aaad. PacueTHble, KaueCTBEHHBIE M DKCIEPUMEHTAJIbHBIE
3anaun. [lonpITkM KiaccuduKay KauyecTBEHHbIX 3ahad. Knaccudukanus npeanokeHHbIX 3a1ad 1o
BblieNIeHHBIM THUnaM. CoueTaHue BHUJOB UM THUIOB XMMHMYECKMX 3aJad. 3HAKOMCTBO C
B3auMooOpaTHbIMH 3amadamMu. CriocoObl pemeHus. O3HaKOMIIGHHE ¢ OOIMMHU CIIOCOOAMH PEIICHHS
3aja4 (YCTHBIH, TMCbMEHHBIN WU SKCIIEPUMEHTAIBHBIN).

XuMmuyeckass M «MaTemMaTHueckas» wvacTu 3ajnadd. [loctpoeHue rpad-cxembl pelmieHus
XMMHYECKHX 3ajlau (aHaJIu3 3a7auu-pelieHre-IpoBepKka OTBeTa). BrIOOp onTHMaIbHOro MeToa MpHu
pemienur 3anad. EAuHbBI MeToAMYecKHH MOAXOJ K PEIIEHUIO0 pacueTHBIX 3aday (uepe3 MOHATHE
«Moub»). Co31aHnue CUCTEMBI 33]]a4 Ha OCHOBE IUIAHUPOBAHUS YPOKOB M JOMAIIHUX 3aJaHHH.

Meroauyeckue TNPUHOMNBI O0y4YeHUS! IIKOJbHHUKOB pelIeHHI0 XMMHMYECKHMX 3a/ad.
JlunakTuueckue LENM HCIOJIb30BaHMS 3a7ad Ha YpPOKaxX XMMHHU (BBEIAEHHE HOBOIO MaTepHuala, Ipu
3aKpeIyieHuH MaTepuana, CaMOCTOsTelIbHas paboTa, TeKyllas TMpOBEpKa 3HAHUI, HTOTOBBIM
KOHTPOJb). Meroauka  OOy4eHHS  IIKOJBHHUKOB  PELICHHIO  33a4a4,  HPedyCMOTPEHHBIX
l'ocynapcTBeHHBIM CTaHAAPTOM IO XUMHUHU. AJITOPUTMBI B PELIEHUM 337a4 Pa3JIMYHBIX THIIOB.
CocraBieHue anropuTMOB MO pelleHuto 3aaad. CXeMbl XMMHUYECKHX IPEeBpPAIICHUN («IETOYKI»
XUMHUYECKHUX TPEBpaIIeHU, UX TUIBI) — KaK BUJ KAa4eCTBEHHBIX 3ajad. Breiienenue 0000IIEHHOTO
MOJIX0/1a K PEIICHUIO TOJOOHBIX 3a/1ad.

TectoBble 3amanus nmo xumuu. Mx xnaccuduxanus (3agaHus ¢ BbIOOpOM OTBETa, 3a/JaHUs Ha
COOTBETCTBHE, C KpPaTKMM OTBETOM M JAp.). EOuHBIA rocynapCTBEHHBI 3K3aMEH, €ro CTPYKTYpa.
Amnanu3 TecToBbIX 3aJaHuil. [1o1X0bI K peleHnto, BHIOOP MPaBHILHOTO 0TBeTa. MeToaunka o0yueHus
IIKOJIbHUKOB BBINOJIHEHHUIO TECTOBBIX 3aJaHUM, IPEyCMOTPEHHBIX COBPEMEHHBIMH TPEOOBAHUSIMHU.

3agauy MPaKTUYECKOr0, SKOJOTHYECKOr0 U MEKIIPEAMETHOTO XapaKTepa.

Meroauka pemeHus 3aaad4 IMOBBILICHHOW CIIOKHOCTH. IIpoBeneHHE BHEKIACCHBIX 3aHATUH,
KPYXKOB, MacTep-KJl1accoB. XMMHYECKUE OJIMMIMUAAbl, METOJAMKA MX OpPraHU3allMd U IPOBEICHUS,
[IOArOTOBKM Y4YaIIMXCS K yYaCTHUIO B OJIUMIINAAAX.

Ponbp XxuMHuueckoro 3kCriepuMeHTa pyu pelieHuy 3a1a4.

TBOpUecKue 3a1a4u 110 XUMUMU.

6. OBPA3OBATEJIBHBIE TEXHOJIOT' A

W3ydeHne TeopeTHUecKoro Marepualia OCYHIECTBIISETCS C MOMOIIBIO AIEKTPOHHBIX CPEICTB
oOyueHus IpU HEMOCPEACTBEHHOM IPOYTEHUHU JAHHOTO MaTepuaia JIEKTOPOM.
JI71s1 OLIEHKH OCBOCHHSI TEOPETUYECKOTO MaTepHaia CTYJACHTAMH HCIOJIb3YIOTCS TPaJIUIIMOHHEIE
MMCbMEHHBIC U YCTHBIE KOHTPOJIbHBIE MEPONPUATHUS (KOJTIOKBUYMBI, KOHTPOJIbHBIE PaOOTHI).

7. NIEPEYEHb YYEBHO-METOANYECKOI'O OBECIIEYHEHUA JJIA
CAMOCTOSTEJBHOM PABOTHI OBYUAIOIUXCA MO JUCHUATLIMHE

CamocrosrenpHas paboTa CTYIEHTOB IO KypCy NpHU3BaHA HE TOJIBKO 3aKpeIUIsITh U YTIIyOJAThb
3HAHMS, TIOJYYCHHBIE Ha ayJUTOPHBIX 3aHATHSAX, HO M CIOCOOCTBOBATH PAa3BUTHIO Y CTYJCHTOB
TBOPUYECKUX HABBIKOB, MHUIIMATHUBBI, YMEHUIO OpraHU30BaTh CBOE BpEMsI.



I[Ipy BBIMOMHEHHMH TIJIaHA CAMOCTOSITENIBHOW pabOThl  CTYACHTY HEOOXOAUMO HM3YYUTh
TEOPEeTUYECKU MaTepuall, He TOJIBKO B Y4eOHMKaX U Y4eOHBIX MOCOOMAX, YKa3aHHBIX B
oubmorpaduUecKux CIUCKax, HO ¥ TO3HAKOMUTHCS C MYOJIMKAIIUSIMH B IEPUOTUICCKUX U3TaHUSIX.

[lo pemenuto 3amay CTYAEHTHl JIOJDKHBI IPEJOCTaBUTh PEUIEHUS YKAa3aHHBIX 3aJad C
MOSICHEHUSIMU, TJIAHOM PEILICHMUS.

[IpoBepka BBIMONHEHUS IUTAHA CAMOCTOSITENIBHON pabOThl MPOBOAMTCA HA MPAKTUYECKUX U
WHIVBUTYQIbHBIX 3aHATUSIX

7.1. IlepedeHb-y4eOHO-METOANYECKOTO O0ECTIEYeHHS AJIsi O0YYAOLIUXCS 110 TUCIUITUHE:

1. Tonpadap6 A.JI. CoopHuk 3amad U ynpaxHeHud mo xumuu. Yd. Iloc. mns yu-ca 7-10 k.
cp.mk. — M.:IlpocBemenue, 2008..

2. Xomuenko ['.II. COopHUK 3a7a4 MO XUMHH JUIS MOCTyHAarommXx B By3bl. — M.:HoBas BomnHa,
1996.

3. Xomuenko WM.I'. O6mas xumus. CoOopHUK 3a1a4 U ynpaxHeHud. — M.:Hosas Bona, 1998.

4. Epwirun JI.I1. Meronuka pemenus 3aaay no xumuu. — M.: Ilpocsemenune, 2008.

7.2. YkazaHus A o0y4aroniuxcs Mo OCBOCHHIO TUCIUTUTHHBI

Taoauna 7.1.
Coaep:xxaHue cCaMOCTOATENbHOH Pad0ThHI 00y YAKOIIUXCS

Homep Temvi/6onpocul, 8bIHOCUMbBIE HA CAMOCMOAMENLHOE Kon-60 | @opmet pabomel

paszoena usyueHue yacos
(memwi)
1L CucreMa XAMHYECKHUX 3amaq B y4eOHO- cobeceoBaHue
BOCITUTATEIHLHOM npouecce. MeTtoanka 9

q)OpMI/IpOBaHI/IH HAaBBIKOB PpCIICHUA KAa4YC€CTBCHHBIX,

DACYETHBIX U ITDAKTUYCCKNX 3471a9
[lenn wucnonb30BaHUA XUMHUYECKUX 3aJlad B Kypce cobeceoBaHue

2. XUMHH. O3zHakoMIieHHE c METOJNYECKUMHY]
0COOCHHOCTSIMU OOYYEHHUSI IIKOJIBHUKOB PEIICHUIO
XMMHMUYECKHMX 3a/ady: HENOIyCTUMOCTb CBEPTHIBAHUS
PacCyXJI€HUN U JEeHCTBUM IIPU PEIICHUA XUMHUECKUX 18
3aJa4 Ha MEPBBIX dTanax oO0y4yeHUs; MepeHoC 3HaAHUH
U yMEHMH U3 Jpyrux npeamMeToB (usuku u
MaTeMaTUKU) B XUMHUIO, WHTepQEepeHLUs 3HaHui,
YMEHHU 1 HAaBBIKOB.

3. CoueraHne BHIOB M THUIOB XMMHMYECKHX 3ajad. cobeceqoBaHNe
3HAKOMCTBO €  B3aUMOOOpPAaTHBIMM  3ajJavyaMHu.
CnocoObl  pemieHusi. (O3HaKOMJIEHHE C  OOLIUMU 18
crnocobamu perieHust 3aaad (YCTHbBIN, NMHUCbMEHHBIN
WA SKCTIEPUMEHTAIIbHBIN).




4, XuMudeckass M «MareMaTHdecKas» 4YacTH 3aJaduu. cobeceqoBaHue
[loctpoenue Trpad-cxeMbl pemeHus: XUMHYECKHX
3ajad (aHaIM3 3aJauu-pelieHHe-TIPOBEPKAa OTBETA).
Bb100p ONTUMANBHOTO METOJA TIPH PEHICHUH 3aJ1ad.
EnuHblld  METOOMYECKUMH MOAXOJ K  PELICHUIO 16
[pacuyeTHBIX 3a/1a4 (4epe3 MOoHATHE «MOJiby). Co3aaHue
CHUCTEMBI 33Jlady Ha OCHOBE IUIAHMPOBAHHUS YPOKOB
JTOMAaIITHUX 3aIaHHH.

5. AJITOPUTMBI B PEIIEHUM 3a/ad pa3jIMyHBbIX THUIIOB. cobeceroBaHUE
CocTaBieHHe aJIrOpUTMOB [0 PELICHUIO 3ajad.
CxeMbpl XMMHUYECKUX MPEBpAIICHUN  («IETOYKN»
XUMHUYECKMX MpPEBpAIlleHU, UX THUIIBI) — Kak BH]| 18
KayeCTBEHHBIX 3a/1ay. Beiienenue 0000IIEHHOTO
MOJIX0/1a K PELIEHHIO OJOOHBIX 3a1ad.

8. OHEHOYHBIE CPEACTBA JJIAA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH "
MMPOMEXYTOYHOM ATTECTAIIUA

Ilpumepnulit Komniekm 3a0aHuil 014 KOHMPOIAbHBLIX PAOOM NO OUCUUNTUHE

Bapuanm 1

1. B pactBope cepHoil kucioTrel mMaccod 200 T m maccoBOM noned KucioTel B HeM 4, 9 %
PaCTBOPWIIH LIMHK JIO0 MPEKPAIIEHUS] PeaKIH. BEIIUCINTh 00beM BBIICTUBIIIETOCS BOJOPO/IA IIPH H.Y.

2. Yepez 1 1 18% - Horo pactBopa cyibbara meau(Il) (p = 1,12 r/CMS) nponyctuian 23,2 1
cepoBojioponga (H.y.). Kakoe BemiecTBO BhIMAJIO B OC3aJ0OK M KakoBa ero Macca?

3. PactBOp, conepxkamuii 34 r AgNO3, CMELIUBAIOT C PACTBOPOM, COAECPKAIIMM TaKyl0 K€ Maccy
NaCl. Becb nmu HuTpar cepebpa BcTynmut B peakmuio? Ckonpko rpammoB AgCl momyumiocs B
pe3ynbTaTe peaKkiun?

4. Kaxkoit 00beM arieTuiieHa (H.y.) MOKHO MOTYYHTh B3aumoeicTBrueM Bojbl ¢ 0,80 kr CaC,?

5. Ilpu mponyckaHuM Haj KaTajau3aTopoM cMecH, coctodmeit u3 10 moneit SO,u 15 monei Oy,
obpazoBaiock 8 moieit SO3. Cronbko Motieit SO, u O, HE BCTYIIIIO B PEAKIIUI0?

Bapuanm 2

1. CoctaBUTh ypaBHEHHs peaklMi IOJIyYE€HHUS XJIOpHMJla MarHusi: a) JEWCTBUEM KHCIIOTHI Ha
MeTaut; 0) AecTBUEM KHCIIOThl HA OCHOBAHUE; B) AEUCTBUEM COJIM Ha COJIb.

2. IIpu HekoTOpOI TeMmeparype AaBieHUE Ta3a, 3aHuMarouiero oobem 3 1, pasHo 93,3 klla (700
MM pT. cT.). KakuM craHeT naBiieHue, eciy, He U3MEHss TeMIepaTypbl, yMEHbIINTh 00bEM rasa 1o 2,8
a?

3. Boruncnute MoNEKyJISIpHYIO Maccy OeH3oina, 3Has, 4ro macca 600 M ero mapos mpu 87°C un
nasienuu 83,2 klla pasna 1,30 1.

4. ITnoTHOCTH Ta3a 1o Bo3ayxy paBHa 1,17. OnpenenuTs MOJIEKYISPHYIO MaccCy rasa.

5. Ilpu B3amMoneNCTBUU M3BECTHSIKA Maccoll 2 T' ¢ COJIIHOM kucinoToi Bbaensercss 403,2 miu
CO; (mpu H.y.). BeIYMcauTh MacCOBYIO 100 HEKApOOHATHBIX PUMECEH B U3BECTHSIKE.

Bapuanm 3
1. Haiingute popmyny BelecTBa, €CiiM €ro MIOTHOCTH 110 BOJOpOAYy paBHa 49,5, a coctaB
BbIpa)kaeTcs B MpoleHTax: yriaepoaa — 12,12 %; kuciaopona — 16,16 %,; xnopa — 71, 72 %.



2. HaiinmuTte ¢popMyny BelIecTBa, IMEIOIIEro cocTaB: yriaepoaa — 93,75 %; Bogopona — 6,25 %.
[InoTHOCTB 3TOrO BEeUiecTBa MO BO3AyXy paBHa 4,41.

3. Ilpu MOTHOM CrOpaHUM COEAMHEHHSI CEPHI C BOJIOPOIOM 00pas3yeTcs BoJia M TMOKCH]] CEPBI
Maccamu 3,6 T 1 12,8 T. COOTBETCTBEHHO. Y CTaHOBHTE (DOPMYITY HCXOJHOTO BEIIECTBA.

4. K pactBopy, conepxkamiemy cyiabdar sxenesa (I11) maccoit 40 r mpubaswmim pacTBop,
conepkamuii NaOH maccoii 24 r. KakoBa macca oOpa3oBasiierocst ocaaka?

5. K pactBopy, coaepxkaieMy XJopua Kaiabius maccoit 0,22 T, mpubaBUiIu pacTBOpP, COACPKAIINN
HUTpaT cepedpa maccoit 2,00 r. KakoBa macca oOpa3oBaBmierocs ocajka? Kakue BemiectBa OyayT
HaxOJIUTHCS B pacTBope?

Bapuanm 4

1. Pemmre 3amady anreOpanyeckuM u rpadudeckumu crnocodamu: CMech XJIOPUIOB HATPUS U
kanust Maccoil 0,245 r pacTBOpuiiM B BOJE M Ha IMOJYYEHHBIM pAacTBOP MOJECHCTBOBAIM PACTBOPOM
HuTparta cepebpa. B pesynbrare peakiuu odpaszosancs ocanok 0, 570 r. Beruncnute MaccoBble q0IU
(%) x7mopuI0B HATPHS U KaJUs B CMECH.

2. TlpoBeauTe aHamM3 U COCTaBbTE AJITOPUTM pEIICHUS clenyromux 3anad: a) Kakoit obobem
BoZopoAa (MpH H.Y.) BBIASTUTCS TPU pacTBOpeHUH B Boje 28 T nutua? 6) B 300 M Boxbl omycTiiin
Kycouek JUTus Maccoil 28 r. PacTBop kakoro BemiecTsa noixy4uiau npu 3tom? KakoBa maccoBast 1051
B pacTtBOpe?

3. K 1 1 Boxmer no6asneno 0,2 monp CuSO; u 0,5 mone CuSO4e5H,0. Onpenennure MaccoByrO
noiro CuSO,4 B % B MOIy4EeHHOM pacTBOPE.

4. B xakuxX MacCOBBIX OTHOIICHHSIX Hano cmemaTh 8 % u 35 % pactBopbl nist monyuenus 18 %
pactBopa? CKOJIBKO TPAaMMOB Ka)I0T0 M3 HCXOAHBIX PACTBOPOB TpeOyeTcs aist mpuroToBiieHus 450 T
cmecu?

5. PemmTe 3amauy: a) COOTHOIIIEHHMEM MacC BEIIECTBa, 0) CPAaBHEHHEM MacC BEIIECTBA, B)
CrIocoOOM MIPHUBEICHUS K IUHUIIEC U T') C UCTIOIB30BAHUEM BEIMUMHBI «KOJIMYECTBA BellecTBay. Kakoii
o06beM (rpu H.y.) okcuaa yriepoaa (V) HeoOXoauMo MPOIMyCTUTh Yepe3 pacTBOP THAPOKCHAA Oapus,
9TOOBI IONY4uTh 19,7 KapOboHata 6apusi?

Kpurepun oneHkn oTBeTa CTyJAeHTa NPH BHINOJHEHHH KOHTPOJIbLHON padoThI

Ouenka TpeOoBanus K 3HAHUAM

OTJIMYHO NPUBEJCHbl  [OJIHbIE  IPABUJIBHBIE  PEIICHUS, OTBETHl  IPAMOTHO
apryMEHTHPOBAHBI

XOpOUIO JIOMYLIEHbl HE3HAYMTENbHbIE IOrPEIIHOCTH IpU OTBETaX Ha BOIPOCHI,

apryMmeHranus Obuia He OJHOU

YAOBJICTBOPUTCIIBHO B otBerax Ha HCKOTOPBIC BOIIPOCHI JOITYIICHBI FPY6BIG OIJ_II/I6KI/I, qacCTb
BBIBOAOB HE apryMCHTHPOBAHA WK apTYMCHTHUPOBAHA HECIIPABHUIIBHO

HeynoBieTBopurenbHo | OtBerhl Ha 50 u 6ornee % BOMPOCOB OMIMOOYHBI, OONBIIUHCTBO BHIBOJOB
HE apryMEHTUPOBaHbl UM apPTYMEHTUPOBAHbI HENPABUIBHO

Ilpumepnuvie eonpocwl K 3auemy

1. MecTo u poib 3aJa4 B IIKOJIBHOM Kypce XUMHUH.
2. Knaccugukanus pacueTHBIX 3a7a4 10 XUMHH.
3. OcHoBHBIE cTIOCOOBI peIIeHus 3a/1a4.
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1.
12.
13.
14.
15.
16.
17.

Cucrema 3a7a4 10 XUMUH.

ANTOPUTMBI B PEIICHUN 3a]1a4.

Ocobennoctu popMUpOBaHUSI YMEHHI pellieHus 3a7a4 B 8 Kilacce.

3aaun B OpraHun4ecKoil XUMHH.

3aauu ¢ MeKIPEIMETHBIM COJIEPKAHUEM M UX POJIb B TIPOIECCE OOYICHHSI XUMUH.
OCHOBHBIE U BCTIOMOTATEIbHBIE BEIMYNHBI, HCTIOIB3yEMbIE MIPU PELICHUH 3a/1a4 TI0 XUMHUHU.
3agaun Ha pacTBOPHI B Kypce XUMHH cpeHen mKoIbl. CriocoObl UX penieHusl.
XuMUYeCcKHUe 3a7auu IKOJIOTUYECKOT0 XapaKTepa.

KoMOuHMpOBaHHBIC U YCIOXKHEHHBIE 33]]a91 TI0 XHMHUH.

3a/aum ¢ TEXHOJIOTHUECKUM COJIep)KaHUEM B IIKOJIFHOM KypCe XUMUHU.
dopmupoBaHUE YMEHUH PEIICHHS 33124 C HCIIOJIb30BAaHUEM XUMUIECKUX (DOPMYIL.
Tunonorust pac4eTHBIX 3a/1a4 B MIKOJIHHOM KypCe XHMHH.

MeTorKka IPUMEHEHHS PACUCTHBIX XUMUICCKUX 3a/1a4 Ha YPOKeE.

OnuMnuagHbie 331a4H 110 XUMUH.

Ilpumepui 3a0au k 3auemy
Kapmouka 1

Pewump cnocobom nponopyuu u npueedenuem K eOuHuye:
1. Ckonbko menu (B rpammax) copepxutcs B 20 T megHoro 6aecka CupS?

2. bomortHcTyro KHCIyI0 TOYBY JUIS TOBBIIICHHS YPOXXAWHOCTH HW3BECTKOBAIU MOJIOTHIM

M3BECTHSKOM, UJIM MeJoM, BHocs B cpeaHem Ha | ra 3,5 T CaO. Ckonpko Mena (B Kr)
HY)KHO OBLJIO BHECTH JUIsl 3TOro Ha | ra, cuumrtas Ajsi MPOCTOTHI, YTO MEJ COCTOUT W3
grcroro CaCOs3?

Paccuuraiite, kakyro maccy (B r) 25% pacTBopa COJSHOM KHUCIOTHl HEOOXOAUMO B3SITh IS
peaKiuu ee ¢ xKeyne3oM, 9To0bI moxyurmiiochk 10 1 Bogopoaa (H.y.)

Kapmouka 2
Pewiump anzedopauueckum, apughpmemuueckum u 2pagpuuecKkumu cnocooamu:
Kakoit 06beM pacTBOpa cepHO KUCIOTHI IIIOTHOCTRIO 1,8 r/mit ¢ maccoit noneit H,SO4 88%
HAJ0 B3STh Uil IPUTOTOBJICHHS pacTBopa KUCIOTH o0bemMoM 300 Ma u muioTHocThiO 1,3
r/ma ¢ maccoBoii noieit H,SO, 40%?
K cMecu mopomikoB amOMUHHUS M Kejie3a Macco 8 rpaMM J00aBWIM U30BITOK PacTBOpa
coJsiHOM KHUCIOTHI. [Ipu 3ToM BhImenmics ra3 oobemom 4,48 1 (H.y.). CKOJIBKO TpaMMOB
AIOMUHHUSL 1 Kelie3a ObLTO B UCXOTHOM cMecu?
ITpu BoccTaHOBIEHUS BOAOPOIOM cMecu okcuaa xene3a (1) u okcuaa xenesa (1) maccoit
148 r momyuwnnm xene3o Maccoit 112 r. Onpegenute Macchbl Kaxa0ro U3 OKCHUJ0B B CMECH.
Kakoii 00beM pacTBOpa ¢ MaccoBOi aojei cepHoit kKucioTel 60% (rotHOCTh 1,5 T/MIT) M
pacTBopa ¢ MaccoBoi goineit cepHoit kucinotel 30% (mwroTHOCTH 1,2 T/MIT) HaJO B3STH IS
II0JIy4EHUs pacTBopa cepHor Maccor 240 r ¢ maccoBoi noseit kuciuoTst 50%.
Kapmouka 3
Pewiumsv ¢ nomouipio cmexuomempuueckux cxem:

Cxonbko 70%-0¥ cepHOM KUCIOTHI MOMYYUTCA U3 mupuTa Maccod 200 Kr, eciu BBIXO]
cepHoit kuciotel 80%?
Ckonbko Kr 60%-HOM cepHOW KUCIIOTHI MOXHO MOIY4uTh U3 800 KI' CEpHOro KOJI4elaHa,
€CJIM BBIXOJI CEpHUCTOro raza 98%, a ceproro anruapuaa 96%?
Cxonbko kusorpaMm 55%-HoM a30THOW KUCIIOTHI MOJTy4aeTcss u3 1 T aMMHuaka, eClid BBIXO]T
MPOJYKTa OKUCJICHHS B KOHTAKTHOM ammapare aocturaer 95%, a BBIXOJI KHCIOTHI B
MOTJIOTUTENBHBIX KOJIOHHAX cocTaBisieT 94%?



Kapmouxa 4
Pewums, ucnonw3ysa comoewie gpopmyoi:
1. Macca kona0s1 BMecTUMOCTBIO 750 Mu1, HanosmHeHHO# nipu 27°C kucimopoaom, paBHa 83,3 T.
Macca myctoit kon6s1 coctaBisieT 82,1 r. Onpenenure qaBjaeHUE KUCIOPOa.
2. Kakoii o0bem 3aiimer | kr Bo3nyxa npu 17°C u nasnenun 101,33 k[la?

Kpumepuu OUECHKU omeema Ha 3aueme

Ouenka Kpurepuu orBera

3auTeHo ['mybokoe u xopoiiee 3HaHWE U MMOHMMAHHE MpPEIMETa, B TOM YHCIE
TEPMHUHOIOT U u OCHOBHBIX MTOHSITHIA; TEOPETUUECKHUX
3aKOHOMEPHOCTEH; (hakTHIeCKUX JIAHHEIX 00CTOSITCIIBHBIH,

JIOTUYECKHUIN ¥ TPAMOTHBIN OTBET BO BpEeMsl C/laud 3a4eTa; YACIbHBIN BEC
oMOOK MPU KOHTPOJILHOM TeCTUpOBaHUH — He Oosee 50%.

He3aurteno Cna0oe 3HaHUE OCHOBHOW TEPMUHOJIOTUHU, TEOPETUUECKUX
3aKOHOMEPHOCTEH, (PaKTHUECKUX JAHHBIX, OIIUOOYHBINA OTBET HA
3ayeTe; yAeJbHbINA BeC OMNOOK IPU KOHTPOJIBHOM TECTUPOBAHUU —
6onee 50%.

9. YYHEBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHHUE
JUCIHUITVINHBI

9.1. YueOHas JquTeparTypa:

a) OCHOBHAafl JIMTepaTypa:

1. Tonpadap6 S.JI. COopHUK 3ama4 W ynpakHeHHH mo xumuu. Yd. [loc. mis yu-ca 7-10 k.
cp.umk. — M.:Ilpoceemenue, 2008..

2. Xomuenko ['.I1. COopHUK 3a/ad MO XUMHUHU JJIs TIOCTYyNarmux B By3bl. — M.:HoBas BoiHa,
1996.

3. Xomuenko N.I'. O6mas xumus. COOpHUK 3a1a4 ¥ ynpakHenuii. — M.:HoBas BonHa, 1998.

4. Epsirun /I.I1. Metonuka pemenus 3agad no xumuu. — M.: IIpocseuienue, 2008.

0) J0mOJIHUTEbHAS JMTepaTypa:

1. Apxkasenko JI.H. [Ing yero xnaccupuiupoBats pacueTHbIe 3aJauld. — XUMHUs B HIKoje, Ne3,
1995.

benses H.H. O cucreMHOM noaxo/ie K pelieHuIo 3a1a4d. — XuMus B 1mkoiie, NeS5, 1998.
I'nopuozos I1.A., Pricc B.II. IIpoBepounsie paboTsl o xumuu. — M.:IIpocsemienue, 1987.
Kymnapes A.A. Yuumces pemats 3agaun no xumuu. — M.:Illkona-npecc, 1996.

Mtpemmiep I''M. MeTtonuka pemieHus pacyeTHbIX 3agady mo xumuu 8-11 xim. — M.
ITpocsemienue, 1998.

arwn

9.2. UnTepHET-pecypchbl

1. http://c-books.narod.ru/pryanishnikovl 2 _1.html
2. http://alhimic.ucoz.ru/load/26


http://c-books.narod.ru/pryanishnikov1_2_1.html
http://alhimic.ucoz.ru/load/26

http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru

http://chemistry.narod.ru
http://www.media.ssu.samara.ru/lectures/deryabina/index/html
ChemSoft 2004
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9.3. IIporpamMHoe o0ecneyeHue

YHuBepcurer odecredeH He00X0IMMbIM KOMIUIEKTOM JIMIIEH3UOHHOTO U CBOOOIHO
pacnpocTpaHseMOro NpOrpaMMHOro 00ecreyeH s, B TOM YHCIIe OT€Y€CTBEHHOI'O MMPOU3BOCTBA.

Kaxp1it o0yuaronmiicsi B TeYeHHE BCETO Meproaa o0ydeHns 00ecrieueH WHANBHUyaTbHBIM
HEOrPaHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOM HH(pOPMAIIMOHHO-00pa30BaTeIbHOM Cpe/ie YHUBEPCUTETA
13 10001 TOYKH, B KOTOPOH MMEETCS TOCTYI K MH(POPMAIIMOHHO -TEJICKOMMYHUKAIIMOHHOM CETH
«VIHTEpHET» KaK Ha TEPPUTOPUN YHUBEPCUTETA, TAK U BHE €€.

VHuBepcurer o0ecreueH  CIEAYIOIUM  KOMIUIEKTOM  JIMIIEH3MOHHOTO  IPOrpPaMMHOI0

obecrieueHus.
1. JIuueH3noHHOE MporpaMMHOe obecneueHue, ucrnonbyemoe B Murl'Y

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. Ilporpammusiii kommuekc MMUC “BusyansHast Ctynus TectupoBanus’”

1.4. Antusupychnoe I10 Eset Nod32

1.5. CmpaBouHo-nipaBoBasi cucrema “I'apant”

Hap;my C TpaaUuIIMOHHBIMHU H3AaHUAMU CTYACHTBI W COTPYAHUKH HMMCIOT BO3MOXKHOCTH
IMOJIb30BATHCH 3JICKTPOHHBIMHU IMOJTHOTCKCTOBBIMHA 0azamu JaHHBIX

Taonuua 9.1.

HasBaHue pecypca CcbLika/nocTyn
DiexTpoHHas OnbIMoTeKa oHIaiH «ExnHoe OKHO K http://window.edu.ru
00pa30BaTEILHBIM PECypcam»
«Obpa3oBaTenbHbIi pecypc Poccuny http://school-collection.edu.ru
denepanbHbBI 00pa30BaTENbHBINA TOPTA: YIPESIKICHHS, http://www.edu.ru —
nporpammsl, ctanaaptel, BY3s1, Tectel EI'D, A
denepaabHbIN HEHTP HHOOPMAITHOHHO-00Pa30BaTEIBHBIX http://fcior.edu.ru -
pecypcoB (PLITNOP)
ObC "KOHCVYJIbTAHT CTYJIEHTA". DnektponHas http://polpred.com/news
OnOIMOTEeKa TEXHIUUECKOTO By3a
WznatenbetBo «JlaHby. DIEKTPOHHO-OMOIMOTEUHAS http://www.studentlibrary.ru -
crcTemMa
Pycckas BupTyanbHast OHOIHOTEKA http://rvb.ru —
W3narensctBo «JlaHby. DIEKTPOHHO-OHMOIHOTEUHAS http://e.lanbook.com -
cucTema
EsxenenenvHuk Hayku U oOpa3oBanus lOra Poccun http://old.rsue.ru/Academy/Archive
«AkageMusay s/Index.htm
Hayunast snexkrponHas Oubanoreka «e-Library» http://elibrary.ru/defaultx.asp -
OnexTpoHHO-0nOMoTeuHast cuctema IPRbooks http://www.iprbookshop.ru -
DJEeKTPOHHO-CIPABOYHAs CHCTEMA JJOKYMEHTOB B cepe http://www.informio.ru
obpazopanus «MHpopMHO»



http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru/
http://chemistry.narod.ru/
http://www.media.ssu.samara.ru/lectures/deryabina/index/html
http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

HNudopmarnmonHo-npaBoBas cuctema «I apaHT» CeteBas Bepcus, I0CTyITHA CO BCEX
KOMIIBIOTEPOB B KOPIIOPATUBHOM
cetn Uuarl'yY

DnekTpoHHO-0nbnmoreyHas cucrema «tOpaiit» https://www.biblio-online.ru

10. MATEPHUAJIBHO - TEXHUYECKOE OBECHHEYEHUE JUCHUIIJINHbI

Heo6xoaumsrii ans peanuzauuu OITOII moAroToBky crennanucTta nepeuyeHb MaTepruatbHO-
TEXHUUYECKOro 00ecrevyeHns: BKIIIOYaeT B ce0s:
- JIEKIMOHHYIO ayJUTOPUIO;
Nmeromtasics maTepuaibHas 0a3a 00ecreynBaeT:
- TPOBEACHME JEKLUUH - allapaTypoi A AEMOHCTPALUK WIIIOCTPATUBHOIO MaTepHuaa;
- ayIUTOPUIO AJI1 CEMUHAPCKUX 3aHATUM;
- TMPOEKLHOHHOE 000pYI0BaHNUE U KOMIIBIOTED.;
B aynuropun umerorcs HeoOXoquMble yueOHO-HarsgHbIe mocooust — [lepuoanueckas
tabmuua J[.M.MenzaeneeBa, psa HapsOKSHUNA METAUIOB, TaOJIUIA pACTBOPUMOCTH COJICH.
Teopernueckuit Kypc BKIIOYAET B CEOS:
- TEKIUU
- BapUaHTHI 3aJaHUH /1151 KOHTPOJIBHBIX paboT
- BOIPOCHI JJI cOOece0BaHMs
- BOIIPOCHI IS 3a4€Ta.

11. METOJUYECKHUE YKA3AHUS JUISI OBYYAIOIUXCSI IO OCBOEHUIO
JUCHUTIUHBI

Teopernueckuii MaTepuan JUCIUIUTMHBI U3YYaeTCsl B TEUEHHUE OJHOTO CeMecTpa o BceM (hopmam
00y4CHHS B COOTBETCTBHH C YUcOHBIM IuTaHOM. CaMOCTOsITEIbHAS BHEAYIUTOPHAS paboTa CTYJICHTOB
o0OecrieueHa JICKTPOHHBIMU Y4eOHO-METOAUYCCKUMHU pecypcaMu (cuctema Moodle), BO3MOKHOCTBIO
OOIICHMSI CTY/ICHTA C MPETNO/IaBaTeIeM IMOCPEICTBOM AJICKTPOHHOU MOYTHI, JOCTYIOM B Internet.

OCHOBY TEOPETHYECKOW TIOATOTOBKH I10 JHUCIMIUIMHE COCTABJISAIOT JICKIIUH, KOTOPBIC
MIPEJICTABISIOTCS CHCTEMATHYECKH B COYCTAHUM C ceMUHApcKuMH. OCHOBHBIC yYEHUS W BIIAJICHUS
0TpabaTHIBAIOTCS M 3aKPEIUISIOTCS Ha CEMUHAPCKUX 3aHATHSX.

AyauTopHble 3aHATUS (JIEKI[MM, CEMHUHApbl) OOBEIUWHEHBI C CaMOCTOATENIbHON paboToi
CTYJICHTOB, a TaKXKe 3aJlaHWsIMH, KOTOpbIE BBITAET TIperojiaBaresib, 4depe3 cucremy Moodle.
B pamkax TekyImiei arTecTayu CTyICHTOB OIICHUBACTCS 110 CJICTYIOIUM KPUTCPHUSIM
- MTOJTHOTA OTBETOB Ha TEOPETHYCCKUE BOITPOCHI JIACIIUTLIAHBI;
-  TPaBWIBHOCTH OTBETOB HA BONPOCHI W  33JlaHUA  TPAKTHYECKOH  HAIPABJICHHOCTH,
- aKTUBHOE y4acTHe Ha MTPAKTUYECKHUX 3aHATHUSX.

MeToaudeckue yka3aHUS K CEMHUHAPCKUM (IMPAKTUYECKUM) 3aHATHSAM. [ OTOBACH K CEMHHApY,
CTYJICHTHI JTIOJKHBI:

- MO3HAKOMUTHCS c PEKOMEHIOBaHHOM JIATEPATYpPO o 3aJlaHHOM TeME;
- TO3HAaKOMUTBCA CO CHOcOO0aMHM  pelIeHMs  pacyeTHhIX 3aJad MO0 TeMe CEeMHUHapa,
- IPETYCMOTPETh CIIOPHBIE MOMEHTBHI.

[Ipy moAroTOBKE, CTYASHT JODKEH IPaBUIBLHO OIICHUTH BOIPOC, KOTOPBIA OH B3ST IS
BBICTYIUICHHST K CEMHHApPCKOMY 3aHsITHIO. Ho s TOro 4to OBl MPaBUIBHO M YE€TKO OTBETHTH HA
MIOCTABIICHHBI BOMPOC HEOOXOIMMO TMPABUIBHO YMETh IMOJIb30BAThCA Y4E€OHOU, W JOMOTHUTEIHHON
JINTEPATYPOIl.

[lepeuens TpeOOBaHMIA K THOOOMY BBICTYILICHUIO CTYJAEHTA IPUMEPHO TaKOB:



- PacKpbITHE CYITHOCTH po0OJIEMBI Wi pelieHus 3aJ1a4ui.
- METOJOJIOTHYECKOE 3HAYCHHE i1 MNPOPECCHOHATBHOM M TMPAKTHYECKOH ACATEIHHOCTH.
BricTyruienne  cTymeHTa  JIOJDKHO — COOTBETCTBOBATh — TPEOOBAHUSIM — JIOTHKH, YETKOE H
apryMEHTUPOBAHHOE, C UCIOJIb30BAHUEM NTOHATHI,



PabGouass mporpamma aucuuIiuHbl «MeTolMKa pelieHus 3ajlad Mo XHUMHH» COCTaBJeHA B
cootBeTcTBUHM ¢ TpeboBanusiMu ®I'OC BO mo cneunumansHocT 04.05.01. «DyHaameHTanpHas |
MIPUKJIAHAS XUMHS», YTBEPKICHHOTO TTPUKa3oM MUHHUCTEpPCTBA 00pa3oBaHus W Hayku Poccuiickoit
®enepaunn or 13 urons 2017 r. Ne 652

[Iporpammy cocraBuina:

JOLIEHT Kadeapbl XUMUU Nnapkuesa 3.1.

PaGouas mporpamMma yTBepKIeHa HA 3acelaHuu Kadeapbl XUMUU

[Ipotokon 3acenanuss No 8§  or « 22 » ampens 2026 .

PaGouwast mporpamma ooOpeHa yaeOGHO-METOJMUECKAM COBETOM XUMHUKO-OHOIOTHYECKOTO
dakynbreTa

IIpotokon 3acemanuss Ne . 6 or « 28 » _ampens 2026 r.



Caenennst 0 nepeyTBep:KIeHHH IPOrPaMMbl HA OYepeAHON y4eOHbIi roJ u
perucTpanum u3MeHeHui

VueOnrbIi Pemenne BHecenHble M3MEHEHHUS Iloammce 3as.
roJ Kageapsl kadenpoit
(Ne mpoTtokorna,
Jiata)




