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1.KoMmiekc 0CHOBHBIX XapaKTepUCTHK NPOrpaMMBl.

1.1. IosicHUTeJILHAA 3aIIHCKA

HanpaBjieHHOCTBIPOrPaAMMBbI:ecTeCTBEHHOHAYIHA, npeaHa3Ha4YeHa IUISt

OTONEHUTENLHOTO H3YdeHHs XHMMHH, Kak Ha 6a30BOM, TaK H Ha NPOQHIEHOM yPOBHE.

I[TporpamMma paszpaboTaHa B COOTBETCTBHH CO CIEAYIOIIHMH HOPMAaTHBHEIMH IOKyMEHTAMH.
- DemepanbHEIM 3aK0HOM OT 29.12.2021 r. Ne273-®3 «06 o6pazosanuy B PO»
- [Tpuxasom Munucrepersa npocsemenus Poccuiickoif ®enepamuu 0109.11.2018 r. Nel196 «O6

yTBepXKIeHUN [IopsAKa OpraHM3alliM M OCYIIECTBICHHSA 0Opa30BaTCIBHOH ACATENIBHOCTH IIO

INOIIOJIHUTEIEHBIM 00meo0pa3oBaTeiIbHEIM IIporpaMMam»»
- ITucsMoM MunucTepeTBa 06pazoBanus U Hayku Poccuiickoit @enepanuu ot 18.11.2015 Ne(9-
3242 o HanpaBieHHH «MeTomudecKux PEKOMEHIALUUA M0 IIPOEKTHPOBAHHUIO HONOJIHHUTEIHHBIX

00Ime00pa3oBaTeNbHEIX NIPOrpamMM (BKIIOYas pa3HOYPOBHEBBIE IPOTrPaMMEI)»

AKTyaJlbHOCTh  mnporpamMmbl. IlIporpamma  «O3ajauyeHHas  XHMHA»  HMeEeET
NPO(ECCHOHATBHYIO HANpPaBIEHHOCTh., Y4YEHHKY, H30paBIIEMY XUMHUYECKYIO CICHHANBHOCTE,
OHa TIIOMOXET OBJaZeTh B COBEPINEHCTBE HEOOXOMHUMBIMH IIpHEMaMH YMCTBEHHOH
ACATCIIBHOCTH, Pa3sBHTH TBOPYECKOE MEBIIUIEHHE. BaXXHbiM KOMIIOHEHTOM 3TOro IIpomecca
SBILIETCS YMEHHE pellaTh XHMHYECKHeE 3ajia4yl, TaK KaK OHO BCETZa CBA3aHO C OoJyiee CIO0XKHOH
MBICJIATEIGHOM JESTEeNHbHOCTRIO. Mg Tex, KTO CMOXET OBJIaieTh COACp)XaHHEM JaHHOH
NpOrpamMMel, pelnieHHE 3a7ad He Oyzaer BBI3BIBATh OCOOBIX TpyaHocted. llpomecc pemeHHA
CTaHET YBJICKATCILHEIM H OyAeT NPHHOCHTH YIOBIICTBOPCHHE, MOJOOHOE TOMY, KOTOpPOE
IOJy9JaloT JIFOOHMTENM pasrafbIBaHHA KPOCCBOPAOB. YMEHHE pellaTh 3aadyd pa3BHUBAcICA B
nponecce OOydYeHHs, M Pa3BHTh 3TO YMEHHE MOXHO TOJBKO OJHHM IIyI€EM — IOCTOSHHO,
CHCTEMATHYECKH PEINATh 3aa9H.

C nomompio mnporpammer «O3afadeHHas XHMHS» IIKOJBHAK NPHOOpETET H 3aKPEIHT
PaKTAYECKHE HABBIKM B pa0dOTe C BEOIECTBAMH, BEIIONHAL pa3IAYHOr0 YPOBHS CJIOXKHOCTH
NPaKTHYECKHUE 3a[jaHus. B CBA3H ¢ 3TUM JaHHYIO IporpaMmy o (opMe Coliep:KaHid B Oporecca
IENarOrHICCKOH  JCATENIbHOCTH MOJXKHO OTHECTH K MHTETPDHPOBAaHHOMY BHAY, T.K. OHA
O0BENMHAET B 1EI0€ 06JIACTH OCHOBHOTO H NONOJHHTEILHOr0 06pa3oBaHHs.

OTnayuTesbHbIE 0COOEHHOCTH.

IIpeqnaraemeni xypc HOCUT oOydJaromuii, pa3BHBAIOIUN M COL[HAIBHEIHA XapakTep, IO3BOJISET
OPHEHTHPOBAThCSA Ha BEIOOP OyAymeH npodeccuu Bpada, reHETHKa, OHOJIOra, SKOJIOra.
Anpecat. Ilporpamma paspaboTana it ydamuxcs 8-11 KilaccoB, KONHYeCTBO neTeif B

rpyne — 12-15 dgenosek. BospacT pered, yyacTBYIONMX B peamH3amEH JaHHOM
obpa3oBatenbHOI nporpaMMel: 13-17 ner.

Ilexarornyeckass  1ej1eco00OpPa3sHOCTB  OOyCNOBIEHA TeM, YTO  INKOJNEHHKAM

NPEOCTABIIAETCS BOSMOXHOCTS IONOIHUTE 3HAHHS, IPHOOPECTH M 3aKPENUTE HABEIKA PEIIEHHS
TEOPETHYECKAX H, YTO OCODEHHO BaXHO, NPAKTHYECKHUX 3a1ad N0 XWMHH.PemeHue 3a/1a4q
3aHHMaeT B XHMHYECKOM 00pa30OBAHMH BAXHOE MECTO, TaK KaK 5TO ONHH H3 BAKHEHIMIX
npHeMOB OO0ydYeHHs, IIOCPEACTBOM KOTOpOro ofecmeumBaercs 6ojee TIyOOKOE H IOJHOE

YCBOGHHE y4eOHOTO MaTepHala MO XHMHH H BHIDAaOaThIBAETCH YMEHHE CaMOCTOSTENLHOIO
OCMBICJICHHS ¥ IPUMEHEHHUS IPUOOPETEHHBIX 3HAHUHA.
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¥ HPAKTHIECKAX 331129 B 061aCTH XiMumy PCIICHHIO TEOPETHYECKHX
3apaumn:
obvygaro g
L
COBCPIICHCTBOBATE 3HAHUS YYAIUXCH O TUIIAX PaCHeTHBIX 3339 ¥ AITOPHTMAX HX
PEeIICHUS;

® o
GopMHpOBanue NpaKTAYECKOro YMCHUS IIPH PEIIEHUH 3KCIIEPUMEHTANLHEIX 33134 Ha

Pacno3HaBaHUE BEMECTB;

® TIOBTOpEHHE, 3aKpEIIEHHE OCHOBHEIX NIOHATHH, 3aKOHOB, TEOPUIL, a TaKKe HAYYHEIX
(hakToB, obpa3yromux XHMHYECKYIO HAYKY,

¢ COBEpIICHCTBOBATH YMEHHS PEIIATh 3aJja49X HHTEPUPOBAHHOIO THIIA;

PA3BHUBAIONTNC:

® Ppa3BUBATh JIOTHYECKOE MBIIICHAE YIAIKXCA IPH PEINCHHH 33/1a9 ¢ HECTaHJaPTHEIMY
GOpMYJIMPOBKaMYU;
® pa3BHUBATH CAMOCTOSTENHHOCTD, YMEHHE IPEONONIEBATE TPYIHOCTH B YICHHUH,

® pa3BUBATH NPAKTHYECCKHE YMEHHS YJalMXCsl IIPH BEIIOIHEHHU IPaKTHIECKHX
9KCIICPUMEHTAIBHEIX 33/1a4;
e pa3BHBAThH HABBIKH CAMOCTOATENBHOM PabOTHl H y4eOHO-KOMMYHHKATHBHbIC YMEHHS.

BOCIINTATCIIHHEIC.
® CO31aBaTh NENATOrWYECKUX CATYallHil yCISIHOCTH JULsl OBBINCHHS COOCTBEHHOMU
CAMOOIICHKH K CTATyCa YYalIuXCs B IJ1a3aX CBEPCTHHKOB, IIEIaroroB ¥ POXHTENEH,

e (HopMHUPOBATh IO3HABATEIIHHbIC CIIOCOOHOCTEH B COOTBETCTBHH C JIOTHKOH Pa3BHTHA

XPMHAYECKON HAYKH,
e cozeiicTBOBaTh B NPOGQOPHEHTALMH HIKOJILHHKOB.

YAVBUTENbHO BbICTPbIN U MOLLHBIA MHCTPYMEHT A1 CKAaHUPOBaHUS & S
1 pacno3HaBaHMSA TEKCTOBbIX 4OKYMeHTOB U QR-KO40B
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1.3. Conep:xanne nporpamMmel
; YYEBHO-TEMATHYECKHM ILIAH

E ——— ——— -
{ | Nerr/ Haumenosanue paspena, reMsI O6wnii 06Bem B yacax ®opma ar-
.\{ I [ Bcero aic
’ l ) N — —
| _ _ 1 200 obyyenun
29 Beonnoe 3ansTHe.

; s 3apauu u3 CTAKAHA € PACTBOJ oM. |

- bITUCICHHE MacCOBOM JONH  pPacTBOPEHHOrO | 2
L dCHCTRI, CBA3AHHBIC C MOJIIPHOW KOHIEHTpaureit | 3

| 7-10 | Ilepexon oT ommoro Bupa KOHIEHTpauuit K |4

- .‘.'J".
T

— HTa B B¢
16 Pacuer Macchl sneMeHTa N0 H3BECTHOM Macee m

| BCIMIECTBA, COACPKAMETO NAHHEIH NIEMEHT
17-18 | Beraucnenne Macce! BelmecTea mo Macce 3J1eMenTa | 217.01

L b

\ IApYroMmy.

: 11 YInnuBHTyanbHas KOHCYIBTAMS 1 ,
\ - _3aKO0HBLI IPHPOABI B MAPE XHMHH 15 i
B | 12-13 T_Pe}immagqe_roa 110 (pOpMYyJi€ BEECTRA. 2 :
| 14 Berancnenne oreHomenmit Macc snemeHToB B | 1

gi;“? BCIOECTRBE

i 15 | Onpenenenre MacCOBOH HONMH  XHMHYECKOLO 1

i . JIEMEHTA B BENIECTBE

>

. 3

A
vl g B

b B HEM L
; 19 Brraucnenne xonudecrsa BemecTBa 10 €ro Macce t
20 Pacter MacCEl 1m0 H3BECTHOMY KOMHYeCTBy -
BeleCTBA
]
;s 21-23 | Pacyer mpocreiimell (opMynEl BemmecTtBa Mo
| MACCOBEIM JIOJIIM 3JIEMEHTOB B COSAHHEHHHU -
- 24-26 | Pacyer [ucna qacTH 110 €ro Macce, 0 KOJIHYECTBY 1
! | BEINECTBa UAH 110 00BeMYy. -.
! | - O3agagenusie raspl. ',i
t 27-28 | OnpeneneHue OTHOCHTENLHOMN IIOTHOCTH ra3a |
< :
‘ Brruncienne  OTHOCHTENBLHOIM _Mo;elc_yn;pa)ﬁ 111.04

; | MacChl 10 €ro OTHOCHTENBHOH IIOTHOCTH -
k 30 | Onpenenenue Maccsl rasoo6pasHOro BemIecTBa IO 1
ero o6remy. MoJsipHblt 065eM ra3osB . OJTHMTIHAzE |
Brrncnenue o0BeMa razoobpasnoro Bewmectsa mno | 125.04 . HSFMAIHH, i
‘ ero Macce, N0 KOJIMYECTBY BelNECTBa . ‘
: 32-33 | Onpenenenne (GopMynbl BELIECTBA MO MAcCOBEM | 216.05 | 1

} JONSM JJIEMEHTOB H OTHOCHTENBHON IUIOTHOCTH | 23.05 ..

: rasa

34 N puBHAYyaTEHAS KOHCYIbTAlHSA __ KoHkypcat

: 35-36 Hrorosoe 3ausitne 2 «O33a1a95
ApyTay,

| | «Huremnexr
i yanbHEIH
— 1. — MapaQony.

: Hroro 3a 1 rox oby4eHus E_ .

YamBuTenbHO 6bICTPbIA M MOLLHBIM MHCTPYMEHT A1 CKaHUPOBaHUA
N pacno3HaBaHUs TEKCTOBbIX AOKYMeEHTOB 1 QR-koa0B
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2 200 obyuenun

S
| O6wmnii o6bem B gacax

1 Bnozmoe 3aHSITHE.

Q®opma at-

| Becero | Teop | IIpakr | Tecramun/
| | ma | uka KOHTPOJISA

|

i __Osanauennrie HeoprauuyecKHe BemecTna.

- 13

2-3 | BeumcnieHme Macchl  (KOMHYeCTBA BEINECTBa) | 2 CaMocTosTe
NPOAYKTOB pEakuHH @0 Macce (KOJIHYECTBY NbHAA
BEINECTBA) HCXOXHEIX BELIECTB. pabora o

4-5 | Bermcienne o6heMa rasoB M0 H3BECTHOH Macce ;ome: !
(KONIMYECTBY BEINECTBA) OXHOIO M3 BCTYIIAIOINHUX B opopmiern
PCAKIIMIO MJIH MOJNYYaIOIMUXCS B pe3yapTare eé 10 HX Ha
BEUIECTB. REpROEIX
6-7 Pacuer oO6beMHBIX oOTHOmEHmH ra30B  mo 2 |1 1T Pt
| XHMHYECKUM { YPaBHEHHAM 30?)?(?; -
| 8 Pacuers: IO TEpM oxmmqecmm DAaBHEHHAM yp
| 9-11 | Pacuers! no xumugeckum YPaBHEHHUAM, €CJIH OIHO 3
H3 PEarHpYIOMHUX BEIECTB B H3GBITKE AIATOTIRES
12-13 l Onpenenesne MaccoBoil MM 06BEMHOI] IOJIH .l " JRACTRGE
BBIXOJA IIPOAYKTA. ——
14-15 | Beraucnenwe Maccsr Wi o6nema TPOAYKTa ﬁzx’fﬁ;ﬂe
| PCAKITHA N0 H3BECTHOH Macce HIH obremy ..- CICHapHA 1o
| ICXOJIHOT'0 BELNECTBA, COAEPKANEro IPHMECH FPOBCICHIIO
16-18 :Haxoxc,ueﬁne Macchl  (KOJIM9ECTBa  BEINECTBA, | 3 o
00beMa) DNpOAYKTa peakmue 1o HCXOHOMY ... ﬁ;ﬁ,n
_____ | BEIIECTBY B pactBope
19-21 | Haxoxznenne maccsl npogykra peaxcmm 10 Macce
HCXOQHOI'0O  HEOPraHHYeCKOro  BEmecTsa ¢ ..-
~ , IPAMECAMH -
Omxc.mn'e.ub O «aTpadbuTesb)
22-23 HpHMCHeHHe METOJA 3JIEKTPOHHOro OanaHca mus | 2
COCTaBJICHUA ypaBHEHHI OKHCITHTENBHO-
BOCCTAHOBHTEJLHEIX PEaKIUH. ...
24-26 | IlpumMenenne  Merona — monypeakumii g | 3 2
COCTaBJICHUSA YpPaBHEHHH OKHCJIMTEIEHO-
BOCCTaHOBHTEJBHAIX PEAKIUH, ... |

OT 0AHOr0 HEOPraHHYECKOro BemecTBa K

= ppyrosy.
27-29 | HaxoxneHue Maccel (KOJNHYECTBA  BEINECTEa, | 3
00peMa) BELIECTBA 110 LIENOYKe NPeBpaIeHHi

1 30-31 | OcymecTsieHHe NENOYKH NPEBPAINEHHH, pelIeHne
' 10 Hel 3KCIIEPUMEHTANBHEIX 3a0aY
|

Pemenne 3amaq Ha KadeCTBEHHOE OIpElelIeHHE 4
KaTHOHOB H aHHOHOB HEOPraHHYECKHX BEILECTB

Hrorosoe 3ausaTHE -.
“-

e e e TV e o AN e BN

Odopmnenu
€ CTCHIOB
«Pewnkpoce
BOpO» 13
KpPOCCBOPIO
B, COCTaB-
NEHHKIX

ACTBMH ca-
MOCTOSTENE

Htoro 3a 2 rox 00yueHns

YamBuTenbHO ObICTPbIA M MOLLHBbIN MHCTPYMEHT A1 CKaHUPOBaHUS
1N pacrno3HaBaHUA TEKCTOBbIX AOKYMeHTOB 1 QR-kogoB
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Jl:t‘..n/ | Haumenosanue pasjena, TeMebl O6umit 06bem B yacax Dopra ar-
| Beero Teop Ipak | recrammpu/
.. _ _| HA THKa KOHTpOJIA
] T — ::00 obyuenun — ‘ 11) ]I
| HemeecrHoe ()Jgraﬁnqecxoe.;mcnab ' 5 I I Socmnem
2 | Haxoxnenue momex it dorp ‘|_2 2 o 3
yIsipHOM opMyJsibl BemiecTra | | 1 yiactee B
| TI0 MAaCCOBEIM JOJISIM BXOIIINX XMMUYECKUX e
JIEMEHTOB. | <<03an'a%
3 _ P el I»
M N I
CTH JaHHOTO BeNIecTBa HHTEPECHEIX
110 KaKoMy-Ti0o rasy 32729  Ang
5-6 | HaxoxmeHue MOJICKYNIIPHOH (JOpMYJIEI Taza 1o | 2 1 |1 °g°”"’“‘a
MAacce NMPOAYKTOB CrOpaHust :ﬂ 33}1?(::“:51
AA  HHBIX
- Osapagennnie OpraHHYecKie BeuecTna 9 3 6 ;;?m:m |
-9 | Haxoxnemue maccel (kommuectsa, ob6nema), |3 | 1 2 yHaIHMHCS
| TIPOAYKTOB peakiud MmO Macce (KONMYecTRy, e
obBeMy)  mcxXomHBIX  Bemects,c yJacTHeM S
I | OPTAaHHYECKHX BELIECTB M“:eclr’::”a?
10-12 | Haxoxnenue npomykros peakuun, e mapecrn | 3 1 |2 i?mﬂbmﬁ 3
MacChl 2-X HCXONHBIX BEINECTB (3agauMt Ha MYHHLHMIIATIO
H30BITOK),C Y4aCTHEM OPraHHYECKHX BEMIECTB; Sa—
13-15 , Haxoxnenue Maccsl Wi  o6bpema fxpo'i}'x;onJ 3 2 %mﬂz
PCAKIIMM IO HM3BECTHOHM Macce mmH 06BpeMy XHMHH IS
| HCXONHOro BEIECTBa, CoAep:Kamieit IIPHMECH,C HHTCIUICKTya
| Y9aCTHEM OPraHUIeCKMX BEHIECTR. JIBHOTO
—— - —_— Mdpa®oHa
| | OT 01HOro OPraHuYecKoro BEMECTBA K APYTOMY. 7 | Cocrannenn
’ 16-19 | Ocymecrpnenne nenouxu npespamenui, pemenue | 4 3 v IEnoucK
_ | 10 Hel 3KCIEepHMEHTATBHEIX 3213y perpalieHt
20-23 | OcyluecTBIeHHE LENOYKH NpeBpalleHHH, CBA3EIBAIOMIEH 4 3 35 N
OpraHHYeCKHE H HeOpraHHYeCKHe BEIECTBA. _ . pmcn{z(&:n?:
24-26 | HaxoxneHue XxapaKTEpHCTHK BEMIECTRA 110 LEemouke | 3 1 2 BIX
IpeBpalieHuH cnocobos

Opranan4yecKkHe BemeCTBAOKHCIIOTCS H
BOCCTAHABJIHBAIOTCS.

27-29

30-31

| coctaBneHna ypaBHeHuit OBP ¢
| OpraHHYeCKHX BEIIECTB.

y4aCTHEM

[IpuMmenenue  Merozna
COCTaBJICHHA YpaBHECHUIA
OpraHHY€CKHX BEIIECTB.
AHaJaHTHYecKas JabopaTopHst.

IIOJTypeaKIuH

OBP c¢ yuactuem

PemmeHue 3KCINCPUMEHTANBHBIX 3a1a4 HA
onpesieJICHHE OPraHUIecKHX BeLIeCTB B pacTBOpe

HroroBoe 3aHATHE

Hroro 32 3 rog o0yueHus

s | 2

YOmnBUTENbHO BbICTPBLIA U MOLLHbBIA MHCTPYMEHT OJ19 CKaHUPOBaHUS

N pacrno3HaBaHUa TEKCTOBbIX OOKYMeHTOB M QR-konoB

nepexona.
Odopmnens
€  JHAAKT.
MaTepHana:
KapTOuKH C
3aaHHAMH,
COCTaRBJ.KpO
CCBODJOB.
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i [.N‘en/n | HanMenopanme pasaena, TeMbl O6mnii 06bem B yacax (Doﬁma ar-
*r Beero | Teop | Xlpakr | Tecraumun/
| ] . - J:;ﬂ_ HK2 KOHTpOJSA
: i 4 200 06gqemm )

;‘.{ 1] BBozuoe 3ansiae. 1

: | , Or BOIOPOJA 0 xcenoaa. 3
2-3 X

| Hamucanue snexTponssx v rpa(bnqecmx (bopMyJI 2
aTOMOB ¥ HOHOB 3JIEMEHTOB

WA ¢ w‘:? J"‘,'F" .:'.'{ 0.
——rey
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| O3amavennas ckopocTs XHMHYECKOl peariuH. 2

i Ozanauennoe 0¢ XHMHYECKO0e PABHOBECHE. -

| 4-5 | Pacuersr CKODOCTH pEaKiHH IO H3MEHEHHsM | 2 1

k | KOHOCHTpAIWii BEIECTB, AaBJICHHS, TEMIEPATYpbI

] 6-7 | Onpenernenne koHCTaRTSI paBHOBecHS 2 |1 |1

.

|
Y 8 Pemenue 3amauy Ha cMemeHHe XHMHYECKOro 1
| pasHOBecHsL.

| 9 BBIIIOJIHCHHC SKCIEPHMEHTANHHOMN paboTE!

«PacTBOpHMBIE) FacTBOpHMBIE» 3aia9H

10 BEMHCIEHHE Macconon JONMH  PacTBOPEHHOrO 1

| BEIECTBA B PACTBOPE. IIpouenTHas KOHLUEHTpanus.
| 11 Pacyersl, cBa3annbe ¢ MonspHOI KOHLEHTpaIHe}d.

Ilepexon ot opmmoro Buaa KOHIEHTpauMi K ...

, JPYroMy.
1 12 PelleHue 327124 Ha CMEMHBaHKE € PacTBOPOB 1
13 | Bemonnenne sxcme DHMEHTAILHOH paboThl .E

'A‘?“ r At‘:‘:".- > .
. -8,

Lol
{

HHE paccona
H cHpona
OHpeNeIeHH

oh
KOHIICHTpaLl

. den .1 e AN ol M) PR rEN. g
e ) e e 4 L

;
i _3aja4u ¢ XHMHYIECKOro 0 IPOH3BOACTBA. 4 __ CoobmeHns

14-15 | Pemenne 3a/1a4 Ha TUIIAYHEIC IPHEME] IIPOMEBIII- 2 1 :
3 | | JI'HHOrO NOJNYYeHHS aMMHaKa @

XHMHYECKHX
[TPOH3BOACT

—_

16-17 | Pemenmue 3anaq Ha THHARbIC IIPHEMEI IPOMBIIT- 2
i JIEHHOT'0 ITOJTYYEHHS CEPHOH KHUCIIOTEL

O3ajavenHBIEMETAIIE] __ 3

-.‘,.‘ -~

' 18-20 | Pewenue 3a71a9 Ha OCHOBHEIE CBOMCTBA MeTayuioB. | 3

3 | | BomosHeHHE 9KCIIEPHMEHTAILHOI paboTH € H
- ONeKTPOH3 PeNaxTHpOBA
) — HHE  3ana4
) Osanaqennmeneme'rannm iR

g 23-24 | Pemenne  3amay OCHOBHEIE  CBOWHCTBA 2 cGopHika

HCMCTAJUIOB.

O0o0menue L _
KoMGWRHpOBAaHHbIE 3afadd M0 HeopraHquchu H|3 CocTasnenn
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Copepxcanne

1 200 obyuenun
Beognoe 3anaTue. TeopeTHueckas yacTs: 3HaKOMCTBO € IIPOrpaMMOoif, CTPYKTYpOH H 3amauaMu
1-ro roga obyuyenus. Onpenenenue pexuma 3aHaTHH. IIpoBefeHHe MHCTPYKTaXa IO TEXHHKE
6e3omacHOCTH NpH paboTe ¢ XMMHYECKHMH BELIECTBAMH H B KaOHHETE XHMHH.

3Jajgagn H3 cTakaHa ¢ pacTBopoM.OCHOBHEIE NPHHIHMOEL O(QOPMIICHHMSA 3afay N0 XHUMHH.
Meroyvka pelleHHs 3a1ad Ha BEIYHCIICHHS MAacCOBOH JIONH pPacTBOPEHHOrO BEINECTBA B
pacTBope. Buael XOHIEHTpanuii: NpoUeHTHAT H MoOJApHas. Ilepexol OT OMHOrO BHAA
KOHUEHTPALHH K JIPYTOMY.

IIpaxmuyeckas yacmy: pelneHne 3a1ad 10 JAHHOIH TeMe; IPATOTOBJIEHAE PACTBOPOB C 33JAHHOM
KOHLIEHTPAUHEH TyTeM BEIIapHBaHus, pa3baBnenus, no6aBiIeHHeM pacTBOPUMOTO BEINECTBA.

3aKoHBI IPHPOABLI B MUpe XUMHH. MeToKa pelleHns 33124 Ha HAXOXAEHHE OTHOCHTEEHOM
MOJIEKYJIADHOM MacCel, Ha BHMUHCIEHHE OTHONIEHHH MacC 3JEMEHTOB B BEMECTBE, HA
OIPEACIICHHE MacCOBOH JOJIH XMMHYECKOTO 3JIEMEHTA B BEMIECTBE, HAa HAXOXICHHE KOJIMYECTBA
BCIECTBA MO €ro Macce H HaoOOpOT, Ha BEIBECHHE NpocTeiimeil GopMyJiBl BelecTsa IIo
MdCCOBBIM NOJIAM 3JIEMECHTOB B COCHHEHHH, Ha Pacyer 4Hcia CTPYKTYPHEBIX €IUHHIL [0 Macce,
KONMUYECTBY BEILIECTBA HIIH 00BEMY.

Ilpaxmuueckans yacme:pelleHHe THIOBBIX 3afad HAa NAHHYIO TEMY, odopmiIcHHE 334a9;
o0Cy>XieHre pallHOHANBHEIX CIOCO60B pelneHns.

Oszapavenupie rasel. Meromuka pelueHus 3a1a4 Ha ONpefeleHHe OTHOCHTENBHOM MWIOTHOCTH
rasa ¥ HaXxOXXIICHHE 0 HEH OTHOCHTEJBHOH MONEKYJISpHOM Macchl. MoypHEIH 06BEM rasos.
Hopmansibte ycnosus. ITpHENANEI pelneHus 3amad Ha: ONpeleeHHe MAacChl ra3006pasHOro
BEINECTBA IO ero 00BeMy, NPH HOPMAIBHBIX YCJIOBHSX; BEIYHMCIEHHE 00BeMa ra3000pa3Horo
BEINECTBA II0 €ro KOJHYECTBY; onpeaeneHne (GOopMyJbl BeOEecTBa IO MACCOBEIM JIOJISIM
BJIEMCHTOB H OTHOCHTENFHOH IUIOTHOCTH rasa.

Ilpaxmuyeckan wacmy HAXOXAEHHE H 0OCYXKICHHE PALHOHANBHEIX CIOCO60B pEmeHHs 3a/ay.
Cocrasnenue 33124 1o TeMaM 1-ro rozia 06y49eHHs M HX 3a00ATa.

Hroropoe 3ansrtie. Ob00meHne Mateprana. O6CyxieHHe H IOABENCHHE HTOrOB KOHKYPCOB.

2 200 obyuenun

BeoaHoe 3apsrHe. 3HAKOMCTBO C IIPOrpaMMOi, CTPYKTYPOH H 3afjayaMy 2-To rona o06ygenus.
Onpenenenue pexuma 3aHaTuil. IIpoBeneHne HHCTpyKTaxa IO TeXHHKE 6e30MacHOCTH opH
padore ¢ XHMHYECKAMH BEINECTBAMH H B KabuHere xumuu. IToBTOpeHme H3y49E€HHEIX paHee

METOJIOB, CIIOCOO0B H NMPUEMOB pPEUICHHS 33aY.

O3apayeHHble HEOPTaHHYECKHe BEMecTBA. (3a1a9M Ha H3GEITOK OZHOrO H3 BEHIECTB, BEIXOX
NpOAYKTa, NPHUMECH M PacTBOPEI). MeTofHka pemeHHs 3a7ad MO XHMHYECKHM YDABHEHMSM.
Haxoxpenne Macchl (KONMYECTBAa BeMECTBa, 00bEMa) NPOAYKTOB peaxmuH N[O MAacce
(konmu4ecTBy BelECTBa, 00BEMY) HCXOMHBIX BEINECTB. 3aKOH OOLEMHEIX OTHOIIEHHI Ia3oB M
NPAMEHEHHE €ro IpH PEINCHHH 331a4. TepMOXHMHYECKHE YPAaBHEHHS H THIRI 3a1a4 IO HHML.
Haxoxpnenue Macchl NPOAYKTOB PEAKUHH, €CNH H3BECTHEI MAacCHl ABYX HCXOIHEIX BELIECTB
(3amaan  Ha H30bITOK). OmnpefeneHHe MaccoBod wiH  o6beMHOM  moyw BEIXOAQ
npoxykra.HaxoxaeHue Maccel MIH 00BEMa NPOAYKTOB PEaKIHH IO H3BECTHON Macce MU
ofbeMy HCXONHOrO BEIIECTBA, COAepxamero npuMecH. Haxoxmenne maccm (xonmmuectsa
BeINeCTBa, 00beMa) NPOAYKTa PEAKLHH 10 HCXOJAHOMY BEIIECTRY, HaXOAsIIEMYCS B pacTBODE.
Ilpaxmuueckas wacmp: PeMIEHHe 3aad N0 NAHHEIM TEMaM; COCTAaBNIEHHE aJrOPHTMA PeIEHH
3THX THIIOB 3aJa4; CaMOCTOATENIbHAs paboTa MO COCTABNCHHIO 3amay K O(OPMIIEHHIO HX Ha
KapToukax Jjsl HCIONB30BaHUA Ha YPOKax XUMHH.
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, CIIOCOOBI IosTyy

CHAA.
KTACCR X APYTOMY ¢ HoMOMTER, AT, Crioco6er nepexona ot oxmoro

XHMHYECKMX peakumif. Meromuka PELIEHHS 3aay ¢

' Ipakmuyeckas Pl o
4acme.pelieHne 3amay
Ha «IEeNOYKHU Iipe
(xomigectra BCIICCTBA, 06vema) BemecTr PEPPALICHAID ¥ HAXOXfeHHE Maccst

ABaNTHTHYeCKas JabopaTopus.
Cepebpa,  mmruy, Kalmsa,  HaTpus,
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Hroropoe 3anaTHe. O0obmenue Mat
322129 10 HEOPraHWYECKOM XHMHH,
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¢puana. Ilogsenenne wurToros. Obcyxnenne c6opauxa

3 200 obyuenus

BBoamoe 3a
: i HfITHE. WHeTpykTan mo Texuuke OesomacHocTH. Sanayy TPETBEro roxa obyueruy

Temarnka 3angrnis
H. BsamMmocsass Heoprar %
THYIECKOH s =
Opraunueckue BEIIECTRa. P XHMHH C OpraHH4YecKoil XuMueii.

: IUIOTHOCTH  JAHHOIO BemecTBa 110 KaKoMy-ym60
IIpaxmuueckas uacmo: pemenne 3a.

4 CocrasneHue 3amaqg H y4acTue B

Ozapavennsie opraunveckue Bemecrna,
y9acTHEM OPraHuYEeCKHX BEHIECTB.
IIpaxmuyeckas yacmy: pemeHHe 38124 O XHMHYECKHM YpaBHeH
BCIIECTB HA HAXOXICHHE MacCHl (KOJIMYECTBa, obreMa), mpoxyxTor pe
(koy4ecTBY, 00BEMY) MCXOMBBIX BCIOECTB, HAa HaXOXIEHUE nponyx-g):m sl
H3BECTHBI MacChl 2-X HCXOAHBIX BELIECTB (3a1auyd Ha H30KITOK); Haxoxmenﬁzmimm’ oo
00beMa DNPOXYKTOB pPEakiMH II0 HM3BECTHOH Macce HIH 00BREMY wmcxo emecrmn.
coaepxame MpuMecCH. e e,
g [IogroToBka yyammuMHCH AMAAKTHYECKOro MATCpHaIa; y4acTHE B INKONBHON H o i
ONIAMITHAjIaX; COCTABIICHHE 3aIaHHH II0 XMMHH JUISt HHTEITEKTYANEHOLO Mapactona e
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; OT ofHOro OpranuvecKoro BemecTsa K Apyromy.
OCHOBHEIE KJIACCHI OPraHMYECKUX COENHHEHHIL,

OT OPraHu4€CKHUX BCIICCTB K HCOPTraHHYCCKHM.

YOmMBUTENBHO BbICTPbIN N MOLLHBIA MHCTPYMEHT A1 CKaHUPOBaHUS
N pacrno3HaBaHUsA TEKCTOBbIX AoKyMeHToB 1 QR-konoB
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peBpalleHui M pelIeHHe IO HHUM 3ajad.

IIpaxmuueckaa 4acmp: OCYHIECTBICHHE LENOHYCK II
HOHANIBHEIX CIIOCO00B Iepexoa.

CocrasleHue LenoyeK NpeBpamenni 1 oocyxaenue pail

? OpraanyeckHe BCIIECTBAOKHCIISIIOTCS U BOCCTAHABJINBAXOTCA. OcobeHHOCTH
ragU4yecKuX BemecrB. PaccranoBka

OKHCJIHTETHHO-BOCCTAHOBHTENBHEIX PEakKIuy ¢ y4acTHEM Op .
k03GGUIMEHTOB B HHX METOJaMH 3JICKTPOHHOTO fajjaHca M METOLOM IIOJypEaKI(HH.

, Ipaxmuyeckas yacmy: PacCTAHOBKA KO3(G(GHIUEHTOB B YPABHEHHAX C yHaCTHEM OpraHAYECKHX
| BEIIECTB, COCTABJIEHHE  OKHCIMTEIbHO-BOCCTAHOBHATEIBHBIX peakuuil.  OdopmieHue

IHIAKTHYECKOrO MaTepHana; KapTOuKHy C 3afaHusAMU, COCTaBJICHHE KPOCCBOPAOB.

ABanuTHYecKas JaGoparopms. KauecTBeHHBle peakuuy Ha QIKaHbl, HCNPCACIBHBIC
YTJIEBOOPOAB], ONHOATOMHEIE NpeAeibHBIE CIOHPTHI, MHOIO2TOMHBI CHHPTEL, (heHoIEl,
. ANBAETUAEl, KapGOHOBBIE KMCHOTEI (0COOEHHOCTh MYypaBHHHOH KHUCJIOTEL), OENKH, JKHUPEH,
YTJICBOZEL.

IIpaxmuueckas yacmp: peHICHHE SKCIEPUMEHTANBHBIX 32729 Ha ONpEIENCHAC OpraHitecKux
BEIIIECTB B PaCTBOpE; MOIY4YECHUE MEUIA B Ia00OPATOPHH.

PaspaboTka nporpaMMBI H y9acTHe B Bedepe 3aHHMaTelIbHOH XHMHUH.

'..:m' Q_"

Hrorosoe 3ausitne. O0o0Imenne Matepuana IO pELIEHHIO 3a7lad C ydJacTHeM OpPraHHYCCKHX

BEIECTB.
§ Ipaxmuyeckan yacmy: obcyxnenue cGopHUKa 3aa4 0 OpraHMIeCcKoH XHMHH H ero 3alHTa.
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E 4 200 obyuenun

1 Beoanoe 3ausTie. VIHCTPYKTaX IO TEXHUKEe 6e30macHOCTH. 3ajmaus 4-0oro roja oOydeHHS.
k Temaruka 3ausTrii. IIpodopueHTanms.

. IIpaxmuyeckas yacmy: BBIABIICHHE 3HAHHH ¥ YMEHHH 0 PEHICHHIO 3a/1a4.

OT BoXOpOAa KO KcemoHa. DJEKTPOHHEIE H rpadiaeckne GopMysIsl aTOMOB H HOHOB, O0JBIIAX
1 Y MAJIBIX NIEPHOLOB.

Ipaxmuyeckas yacmv: HanHMCaHHE DMCKTPOHHBIX H rpadHYecKHX (OpMyN aTOMOB H HOHOB,
i GONBIIHX M MAaJBIX HeprofoB; ceMuHap «OT HaTpHa N[0 aproHa» (HHTEPECHBIC (DAKTEI O
i XMMHYECKHUX DJIEMEHTaX).

O3apadeHHass CKOPOCTh XUMHAYECKOil peakiii. O3aayennoe XUMHYICCKOE
paBHOBecue.JIpakmuyecxkas yacms, pelieHHe 3a7iad Ha ONpeJieNICHHe CKOPOCTH PEAKI{HH 110

I;: H3MEHEHUAM

; KOHIIEHTpallH BEeLIECTB, JAaBICHHH, TEMIIEPATYPhI; HA ONPCACHCHHC KOHCTAHTRI PABHOBECHS; HA
] . cMeIneHue XHMHYECKOTO DABHOBECHS, OyTeM H3MEHEHHS TEMIICPaTypH, NABIICHHH,

b KOHI(EHTpAIMif BEINECTB, AEHCTBHE KaTAIM3ATOPa.

BrImonHeHHe SKCIEPUMEHTANEHOM pa00Th], NOKA3EIBAIONMIEH, 9TO BIIMAHHE PA3MHYHEIX YCIOBHIL
4 criocoOHO M3MEHSTh TEUEHHEe XHMUYECKOH peakiyy.

: «PacTBOPHMbIE» 3aiaun. BHE! KOHNEHTpaIMii: poneHTHas H MonsipHast. [Tepexoy OHOrO

BHJIA

KOHIeHTpanuy K apyroMy. CMemmBanue pactBopoB. Merox xpecra. [Ipumenenne PacTBOpOB B
65iTy. [IpMeHeHHE PacYeTOB B JKU3HH.

IIpaxmuyeckas uacmp: PEIICHHE 3aay HA CMELIHBAHHE PACTBOPOB; MEPEXOX ONHOrO BHAR

KOHIEHTpauui X Apyromy. [IpAroToBNeHke paccona U CHpONa ONpe/eNeHHON KOHIEHTPALH.
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3agays ¢ XHMHYECKOro mpomspoacrsa. CHHre3 aMMHaxka. IIpoH3BoACTBO cepHOM KHCIOTH
KOHTAKTHBIM CIIOCOOOM.

YOnBUTENbHO BbICTPLIN U MOLLHbIA MHCTPYMEHT OJ19 CKaHUPOBaAHUS
N pacrno3HaBaHUs TEKCTOBbIX A0KYMeHTOB 1 QR-KoO0B
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PCIUCHME 3amay Ha  TUmMUEEEe TCXHOJIOTHIECKHE  npuempr
W1 aMMHaKa M CcepHOM KMCIOTEL Coobmenns  ygamuxcsa 0

CHHE 3a/1a4 Ha OCHOBHBIE CROMCTRA
PCRaKTHpOBaHNMe 3anayq nng cOopHHKa wena Meramios. Cocrasnenye n

O3anaqennmeneme'raunm. Hemerammr V.V VI
busnyeckue u XUMUYECKHE i 1108,

OcHoBHEIe COCTHHEHUS.
lIpakmuyecxag “acmy: peleHue 3an

O606menye, O6o0menne u

HCOpranmgecko u geo i
PTaHHYeCKOr Xumun. Tecro "
OPTaHMYECKOM XHMUM. CTOBRIC 3ajaust MO Heoprammueckoll u

Ilpaxmuy -
D €CKan  wacme: pemenue KOMOMHHDOBAaHHEIX 3amag 110 OPraHHYeCKOH H

> BBLIOJIHEHME TECTOBEIX 3amaHuii: MIIb
abo
BBHITOJIHEHHIO TECTOBELLX 3aTaHHi; O T

Cocrasnenne OKCIICPHMEHTANBHBIX 3ajay

Hrororoe 3ansrie., Ioxsenenwe uroros ropa. Ilonsenenue uroron 3aHATHH 32 4-e roja.

1.4 Inanupyemeie PE3YJILTaTLl H YOPMBI HX aTTECTANHK

ITocre 1-oro roma obygeHus

3apaun u3 crakana c PacTBoOpoM.

Obyuaiowuecs donsicner 3name.:

*0 PaCTBOPE H €r0 COCTAaBHBIX YaCTSIX;

®*OCHOBHEIE BHIIBY KOHNEHTpaHif PacTBOpOB: IIPONEHTHAH 151 MOJIAPHAS;

®*OCHOBHEIC TIyTH IIEPEXOA2 OT OMHOrO BHOA K i
OHUCHTpamuil x M
[IPHEMEHSTE B pacyeTax; ARTON, e

*OCHOBHEIC OTpaci¥ NPOM3BOACTBA B HAPOAHOM XO3Sii HSIOT ETE
CTBE, TIE IIpEMe c
Ha PaCTBOPEL. | ’ i

3aKOHBI NPHPOABI B MHpPE XHMHH,

JJIEMEHTA B BEIICCTBE, HOPMANGHEIE YCIIOBHA, 3aKOH IMOCTOSHCTRA COCTaBa BEINECTBA, 3aKOH
ABOrafipo, uHcio ABorajpo;

Obyuaiouguecs 0onoicHel ymenms:

*YMETb NPOM3BOJUTL DACuCTHl HA ONpEefeNeHHe IPOLEHTHON u MOJIIDHOH KOHIEHTpaIit
pacTBopa;

*YMCTb  ONPCACIATE  MaccoBYIO  NONIO  pacTBOPEHHOrO  BelecTa b pacrBope;
® YMETb NIPOU3BOJIUTE PACHETEI C HCIIOJIE30BAHHEM OCHOBHEIX 38KOHOB H NOHSTILL.
O3apayennnie rasml.

Obyuaiowyuecs OORJICHbL 3HAMD!

*00 0COGEHHOCTAX CTPOEHHS ra3006pa3HEIX BEMIECTR;

Obyuaiowuecs OONIICHLL yMemb,

i ‘\f‘.‘l

YOnBUTENbHO ObICTPbBIN U MOLUHbBIV MHCTPYMEHT A1 CKaHUPOBaHUS
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*IIPOM3BOMMTE pacyeTsl Ha oOnpeleleHHe OTHOCHTENBHOH IUIOTHOCTH Fa3000pasHOro
BCIICCTBA, ONPEHCeIHB KOTOPYIO BEIYHCIIHTE OTHOCHTEJIBHYIO MOJICKYJIIDHYIO Maccy
razo00pa3Horo BeniecTna;

*BEIMHCIIATE Maccy ras3oofbpasHoro BemectBa MO ero o0beMy, NOpH HOPMAILHBIX
YCIOBMAX, C  HCHONB30BaHHEM  MojspHoro  obsemMa  razoB M HaoOOpoT;
SONPENICIIATE MOJIEKYJISpHBIE (OPMYJBI BEIECTB II0 MAacCOBBIM JOJKIM XHMHYECKHX
JIEMEHTOB H OTHOCHUTEJIEHOM TIJIOTHOCTH Ia3oB;

¢ COCTABJLITH 33J1a4H 110 JAHHBIM TeMaM;

Ilocne 2-oro rona o6yyenus

O3axagennbie HeopranuYecKHe BEmMECTBA.

Obyuarowuecs OONICHbL 3HAMD!

*0 XHUMUYECKHX PEaKIUsIX, HX BAIAX;

*OCHOBHBIC IPHHIUNEI PEIICHHSA 3a/1a4 110 XHMHUYECKHM YPaBHEHHSIM, HCIIONIBL3Y 3HAaHUA
IEPBOro roga o0y4enust;

Obyuarowuecs OORJICHLL yMemb.

eJIC]IaATh BBEIYMCIICHHS II0 XHMHYECKMM YpaBHEHHSAM Ha HaxOXJIeHHe Macchl (KOJIHYeCTBa)
IIPOAYKTOB PEakiMH Mo Macce (KOJNHYECTBY) BCTYMAIOIMIMX B PEaKI[HIO BEIIECTB H HAo0OpOT; a
epeIiaTh 3ajayd IO XHMHMYECKHM YpaBHEHHAM, B KOTOPHIX YYacTBYIOT rasoobpasarie
BEINECTBA, C HCIIOJIE30BAHHEM 3aKOHA O0BEMHBIX OTHOIICHHH Ia30B;

*[IDOU3BOLHUTEH PACUYETH! II0 TEPMOXHMHUYECKHUM YPaBHEHHUSIM,

SIIPUMEHSATh METONUKY pelleHds 3axad II0 XMMHYECKHM YpaBHEHHSM, €CIH OXHO
U3 peardpylomux BeIIeCTB NaHO B H30BITKE MM HENOCTATKE; Ha BBEIXOA HPOAYKTA; IIPHMECH;
PacTBOPHI;
*[IDOU3BOAMUTEL BBIONE YKA3aHHBIE pacyersl 110 XHMHYECKHM YPaBHEHHSM H COCTaB/IATEH ;
3aJ1a4H, HCIIOJIb3Ys 3HAHHA O CBOMCTBAX HEOPraHHYECKUX BEECTB, '
OxHcaHTeIb - OH «TpadHTeNbY,

Obyuaiowuecs O0nJiCHbI 3HAMY!

¢00 OKHCIUTENBHO-BOCCTAHOBHTENBHBIX PEaKIHsX; 00 OKHCIHTEIIX H

BOCCTAHOBUTEISX; 00 OKHCIIMTENBHEIX H BOCCTAHOBHTEIBLHEIX NPOLIECCaX;

Obyuarowjuecs OONJ4CHEL yMemb.

*OIpENENATh CTENICHh OKHCIICHH XUMHYECKHUX 9JIEMECHTOB,;

epacCTaBNATh KOI(P(HIHEHTH B XHMHYECKHX PpEaKmusaX METONaMH  3JIEKTPOHHOIO
OanaHca H IOJIYpPEaKiHH;

o[IDUMEHATH, TOJyYEHHEIE 3HAHHA B paCcCTaHOBKE KOI(D(HIMEHTOB B OKHCIHTEIBHO-
BOCCTAHOBHTENBHBIX PEeaKIHAX C YUaCTHEM HEOPraHHIECKHX BEIICCTB.

OT 0HOr0 HEOPTAHHYECKOr0 BEmECTBA K APYToMy.

Obyualowuecs OONJICHbL 3HAMb.

eXHMHUECKHE CBOMCTBA H CMOCOOBl TNONY4YEHHS OCHOBHEIX KJIACCOB HEOPraHHYECKHX

COENUHEHHH;

O6yuarowyuecs OONJICHbL YMEMb!
¢OCYIIECTRIIATE LEMOUKY NPEeBPAINEHNH, C yIaCTHEM HEOPTraHHIECKHX BEIECTB;

epeIIaTh ¥ COCTABIIATH 33a9H 110 [{EII0YKE NpeBPaICHHH;
eBLUIENIAT [VIaBHOE ¥ aHAIM3HPOBATh NIPH OCYIECTBIICHHH HENOYKH MPEBPANEHIH.
AnajurHdeckas gadoparopus.

O6yuaiowuecs Q0NJICHbL 3HAMb.
o} COGIIONATH IPABHJIa TEXHHKH 6e30MacHOCTH IPH paboTe ¢ XHMHY BEIECTBAMH;

o IMETH HPECTABICHHE 0 KA4ECTBEHHEIX PEAKIMAX H HX NIPHMCHECHHH;

O6yuaowyuecs: 00NJICHbL YMEMb!
eNIPO/IC/IBIBATE KAYECTBEHHBIE PEAKITHH HA OCHOBHEIC KATHOHEI H AHHOHE

HEOpPraHU4ECKUX BEIICCTR;
eTIPMMEHSTH OTyYeHHEIE SHAHHS NIPH PELEHHH H COCTARIICHHH 331147 Ha ONPE/eCHIe BEHIECTB

B pacTBOPE;
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*BECTH HCCIICIOBATENLCKYIO paboTy 10 ONpENEIEHHIO XMMHIECKHX BEIECTB.

Ilocne 3-ero roga o6yuenus

HeuzpecTHoe OpraHHyecKoe Bemecrso.

Obyuatowuecs OONJCHbL 3HAMD:

*00 0COOCHHOCTAX CTPOEHHS OPraHMYECKHX BEIECTB, HX MHOro00pa3uH, UX CBOMCTBAX;
Obyuarowjuecs 0ondICHbL yMemp:

*HAaXOMTE MOJICKYJISApHYIO (OpPMYJy OpPraHH4YeCKOro BELIECTBA II0 MAaCCOBBIM JIOJIIM
XMMHYECKHX 3JIEMEHTOB, II0 NPOJYKTaM CrOpaHHs H OTHOCHTENBHOH IUIOTHOCTH €ro MapoB II0
KakoMy-Jmbo rasy.

O3ajfayennble opranuyeckre BemecTsa.

Obyuaiowuecs donaicHel 3HaMb;

*0COOEHHOCTH XHMHYECKHX MPOLIECCOB C YYACTHEM OPraHUYECKHX BeMIEeCTB.

Obyuaiowuecs 0ondicHb ymems:

*[IPOM3BOMUTL pPACUYCTHI 10 XHMHYECKOMY YPAaBHEHHIO H COCTaBIATh 3afadd C YYacTHEM
OPraHHYCCKHX BEIIECTB HA HAXOXACHHE Macchl (KONHYECTBA) NPOAYKTAa PpEaKIHH HIIH
HCXOMHBIX  BEIMECTB, HA TMPHMECH, BBIXOX TNPOAYKTa, H3OBITOK H  HENOCTaTOK;
OT ooro oprannyeckoro BemecTsa K Apyromy.

Obyuatoujuecs donoichel 3name:

*XHMHYECKHE CBOMCTBA H CIIOCOOB! NMOJyUeHHS OPraHHYECKHUX BEIECTR;
Obyuaroujuecs donictor yaemn:

*OCYIICCTBIIITE H COCTaBIATh IENOYKY IpEBpaleHH C YJYacTHEM OpraHu4ecKHX
BEIIICCTB;

*peNaTh pa3luYHEBIE BHABI 337ad IO LENOYKEe NPEBPAmEeHHl ¢  HCIOMB30BAHHEM
OPTaHHYECKUX BEINECTB;

*pCOlaTe H COCTABJATH 3aja4yd MO0 LENoYKaM NpPEBpallieHHH, KOTOPHIE YKa3hIBAIOT HA
B3aUMOCBS3b HCOPraHHYECKHX BEINECTB C OPraHHYECKIMII,

Oprannyeckie BemecTBAOKNCASIOTCS H BOCCTRIABINBAIOTCY.,

Obyuaioujuecs 00NICHbI yMEmMb.

*pacCTaBlATE KO3(Q(HIHEHTE! B OKHCIHTENBHO-BOCCTAHOBHTE/BHEIX PEaKIHAX C Y9aCTHEM

OPraHH9ECKHX BEHIECTB METOMIOM 3JIEKTPOHHOro Hananca H METOAOM HONypeaKIaii;
® COCTaBIATH OKHCIIHTEIBHO-BOCCTAHOBHTENLHEIE PEaKIIHH.

Ananurndeckas jgadoparopns.

Obyuarowyuecs O0ndicHbl 3HaAMb.!

®TEXHHKY 6e3onacHoCTH TpH paborte C OpraHHYeCKUMH BEIECTBAMII;
*Ka4CCTBCHHBIC peaKkuu Ha pa3IHYHEIe OpraHH4YecKHe BCHICCTBA;
Obyuaiowyuecs 00NdICHbL yMemb:

IIPHMCHATH IONYHEHHBIE 3HAHMA O KAaYECTBEHHBIX pEAaKIMAX, INpH pemeHHH X
COCTaB/JICHHH OKCIICPHMMEHTANIbHEIX 331ad Ha ONpEACNICHAE OPraHHYeCKHX BEINECTB B
pacTBOpE;

*paboTaTh C XUMHYECKHMH BeIeCTBaMH H XHMHYECKIM o0opynoBanneM;

ITocne 4-ro ropa obygenus

Ot Bogopoaa 10 KCeHoOHA.

Obyuaiowuecs QONICHbL.

* 3HATh CTPOCHHE aTOMa,;

® YMETb, HCHOJB3Ysd MEPHOIMYECKYIO CHCTEMY ONEMEHTOB, H306paXaTs 3NMEKTPOHHEE I
rpaguyeckue (JOpMyIIbl aTOMOB H HOHOB 3JIEMEHTOB.

O3apgageHHas cKOPOCTh XHMHYCCKOIT peakuii, O3anayennoe XHMMyecKoe

paBHOBecHe.00yyalowuecs O0NJICHbL:

¢ 3HaTh M YMETh NPUMEHATh HAa NPAKTHKE OCHOBHBIC NPHHIMIIEI MPOTEKAHHS XUMHYECKHX
pPEeaKIuH;

YOMBUTENbHO ObICTPbLIN U MOLLHbIA MHCTPYMEHT A1 CKaHUPOBaHUS
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® YMETDb IPOH3BOMHTE PACYETHl H COCTABJATH 3afaYd HAa ONpeIeIeHUe CKOPOCTH XHMHYECKOH
PEAKIHH, KOHCTAHTBI PABHOBECHS;

* YMETb OCYIICCTBILATL CMEINEHHE XHMHYECKOTO PABHOBECHS, IYTEM M3MEHEHNUS TEMIICPATYPEI,
IaBJICHHS, KOHICHTPALIKI BEIeCTB, ACHCTBHE KaTATA3aTOPA.

® YMCTb IPOrHO3HPOBATH TCUCHHE XMMHYECKHX PEAKIHIL.
«PacTBopHMBIC» 3amaun.

Obyuarowuecs donoicnor ymens:

*[IPOM3BOZMTE DpACYeTHl Ha oOmpeneNeHHe KOHLEHTPAlMii pacTBOPOB IPH CMEMHBAHHH
PacTBOpPOB;

*C IIOMOMBIO DA3NMYHEIX BHJOB PacyeToB IEPEXOMHTH OT OFHOrO BHAA KOHICHTpanui K
IpPYyromy.

3a/a9n ¢ XHMHYECKOro NPOU3BOJCTRA.

Obyuarowuecs donaicuut 3namo:

*TPOMBIIICHHBIC CNOCOOBI MOMYYEH A aMMHaKa, CePHOM KUCIIOTEL,

*0 BOXHCHIIMX XUMHYECKHX 3aBOJAX IO NOJYYEHHIO XAMAYECKHX BemecTs B Poccmm K
Capatogckoit o6nacTu:

*0 BIHAHAH XMMHYECKAX NPOK3BOICTB HA 3KOJIOTHYECKYIO 06CTaHOBKY MECTHOCTH.
Obyuaiowguecs donsicivt ymemo:

*PlliaTh M COCTaBJATH  3aia4d 1O THNAYHEIM  TEXHOJIOIHYECKHAM HIpHEMaM
IIPOMBIIUICHHOTO OMyYeHH aMMHaKa H CEpHOi KHCIIOTHI;
OsapagenusieMeramiel,

Obyuaiowuecs donicvl:
* 3HaTh OCHOBHEIC CBOHCTBA H CIIOCOOE! MIOJydEH A METAIIIOB;

® YMCTH IIpHMCHATEH IONYYECHHBIE 3HAHMA NPH PEIICHHH 3a5ad HA OCHOBHEIE CROMCTBA H
CIIOCOOEI IOJIYYEHUS METAJUIOB,

® YMETb COCTAaBJIATHL YPaBHEHHS 3JIEKTPONH3a H pellaTh II0 HEMY pas3Nu4Hble THIEI 321ad.
O3apavennnieneMeTauIbL

Obyuarowuecs 0ondicHel:

® 3HAaTh OCHOBHBIC CBOHCTBA HEMETAJIOB, HX PpACHONOXEHHE B IICPHOAHYIECKON Tabnmme,
OCHOBHEIE CIIOCOOEI NIOTYYEHHSI;

® YMCTb DPHMEHATD IOy CHHBIC 3HAHHA NIPH PEMIEHHH Pa3IHYHbIX THIIOB 33139 Ha OCHOBHLIE
CBOHCTBA HEMETAIUIOB M UX COSAMHEHHIL:

®* YMCTb OCYHIECCTBJIATE H COCTABIIATEh I'€HETHUYECKHE [ICIIOYKH, ITOKA3kIBAIOIIIE HA B3aNMOCBS3b
HCMCTAJUIOB H METAJLJIOB.

Ilo oxoHyaHuy BCero Kypea xeTi GyayT YMeETh:

°pelate M COCTABJIATh 3aNaH C HCINONMB3OBAHHEM HEOPTAHHYECKHX H OPraHMYecKIHX
BEINECTB OCHOBHBIMH CIOCO0AMH K METOaMH;

*[IPHMCHATE TCOPETHYCCKHEC 3HAHHUA NIPH PEIIECHUH 3aaay,

*pemarh H COCTaBJIATE KOMOMHHDOBAaHHEIE 3aJaud C Y4acTHEM OPraHHYeCKHX H
HEOpraHUYECKUX BEIIECTB;

*BEINOJIHATE PasIHYHEIE BHBI SKCIIEPHMEHTANBHEIX 3a/ay;

*HAXOIUTH PAalMOHAIGHEIH CIIOCOD peImeHus onpe/ieNIeHHOH 3auatu;

*IPaMOTHO 0(OPMIIATH 3afa4H; |

epaloTaTh C TECTOBHIMH 33IAaHHAMH MO KHHTAM H C MCHOJIL30BAHIE HH(}OPMaHOHHEIX
TEXHOJIOTHH;

oIIp0(heCCHOHANIBHO OPHEHTHPOBATHCH.

OcHoBHbIMH ()OPMAMH NOJABEAEHHSI HTOFOB H OLEHKH Pe3y/ILTATOB 00y4eHHs

N0 Ka’KNOH TeMe SIBJISIIOTCSI: KOHKYPCHas 3aIWTa PEMEHHBIX M COCTABICHHEIX 3anad;
CEMHHApEI; JKCIIEPUMEHTANBHEIE U NpaKkTHuecKue paboThB (opMe orTdera o mpoxenamHoi
paboTe; yyacTHe B ONUMIHAJAX H HHTE/IEKTYANBHBIX MapagOHax; CMOTp 3HAHMIX | T.XI.
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2.Kommnexe OPraHH3alHOHHO-NEAArOTHYeCKHX YCJI0OBHI

2.1. Onenoynsie MaTepHabL.
IIporpammoii TPELyCMOTPEHE! TPH YPOBHS YCBOEHHS YIeGHOrO MaTepuaa.

IlepBenit yposeHs - AOIyCTHMBIH. Y9amulics NpH BEINOHEHHH 3aNaHHS OIXpaeTCAd Ha NOMOIND
HEAarora: Hy>xXInaeTcs B JONMOIHATEILHELX NOACHEHHSX, IIOMOIIM, NOOIPEHHH NEHCTRHIA.

BTopoit yposens - cpemuuit. Yyammuiicst MoxeT paGoTaTs CaMOCTOATENBHO, ONHPAsCH HA
CIOBECHBIH KOMMEHTapHii | AEMOHCTpAIHIO AEUCTBUM ITeaaroroM. Bemonuser padoTy B
COOTBETCTBHH C IIOCTABIIEHHBIM ycioBHeM. MHorna HYXA€TCAd B NONOJIHUTENBHBIX HOSCHEHHIX
CO CTOpPOHBEI ITefIarora.

Tpernit yposens - BEIcOKHiL Yyamuiics cripaBnsercs ¢ MoCTaBIeHHEIMH 3aayaMH
CAMOCTOSTENBHO, HE HY)XIAETCA B NOMOHHTENLHOM IIOMOIH CO CTOPOHEI NIEAArora, crapaercs
HCIIOJIB30BATh Ha 3aHATUH YK€ UMEIOIIUECS 3HAHUS K YMEHHS, TBOPYECKH NOIXOMUT K
BBHIOJIHEHUIO 3alaHHIA.

Kputepnsamu yeremnoro ocsoenus HMpOrpaMMEI MO>KHO CYHTATE:

® CTCHCHB NPOSBJICHHS CAMOCTOATENLHOCTH B pafoTax:
® CTICNCHE CIOXHOCTH paboThl, ee 061eM;
* CyOBeKkTHBHas, 00BEKTHBHAS HOBH3HA BHINOIHEHHO paboTEL.

2.2. MeTogH4yecKHe MaTepHAaJIbI

Meronwr o0yaensis:

O eKTUBHOCT, yae6HO-BOCIHTATENIBHOTO npouecca B 00BEMHEHAN NPH peaNH3amuy JAHHOI
porpaMMEI  obecnedHBaeTcss HCHONMB30BaHHEM CICAYIOMHX IENarorH4ecKHX TEXHOIOTHH,
CHOCOOCTBYIOIIMX aKTHBH3AUKH N103HABATENIBLHOMN NeATEILHOCTH o0ygarommxcs:

1. JINYHOCTHO OPHEHTHPOBAHHEIE,
2, I'PYIIIOBEIE;
3. HCCIIEA0BATENLCKOro (npobnemuoro) o6ygenns;

IIpegycMmoTpena camocroarensnas pabota obyqalomuxcs, H cBoboEOE camo0bpazoBaHue.
Peaymysanus MaHHBIX I€fArOrHYeCKHX TEXHOJOIHH MO3BOJISET BRIOOD H HCHOJB3OBaHME
PasHo00pasHBIX METOAOB 00ydeHus, (hOpM OprarH3aluy 1 IIPOBEACHHSA 3aHATHIA.

Hns peanu3anyi JaHHOH NporpaMMEI HCIONB3YIOTCH Pa3IHYHEIE METOAR! 00y4YeHHs.

CrioBeCHBIE METOZEI - paccKa3, YTEHHE HAy4HOI JHTEpaTypsl, Oecena, AAANOr, KOHCYNBTALHS,
obpsacHeHue. CIoIb30BaHKe 3TOT0 METOAA Pa3BHBAET MBIIUICHHE B BHEMAHHE.

Harnsimabie MeTois! - HCMOIE30BaHHE HAMJLTHEIX MATEPHANIOB: KapTHHEI, IJIaKaTH], QoTorpads,
TaOJMIBI, CXEMBI, MOZNENH, BUIACOMATEPHANEI, HaTypanbHBIE HAINSAHRE [OCOOHS,
JICMOHCTPAITHOHHBIC ONBITEL. JTH METOAB! HIPalOT GONBIIYIO PONE B PCATH3aIMH MPOrpaMMEL,
TaK KaK HarJIIHO [I03BOIIOT AETAM H3yIHTE OOBEKT HiTH OTACNBHEL mpolece.

[IpaxTiyeckue METOARI — PEINECHHE NPAKTHYECKHX 3a1a4, TBOPYECKHE CaMOCTOSTEbHELS paboTsL,
Pa3HO0OPAa3HBIC HIPEI, KOHKYPCE], BHKTOPHHEI, KDOCCBOPAEL. STH METOXE pa3BHBAIOT HHTEpeC K
yYCHHIO, ~aKTHBH3HDYIOT —IIO3HABATENBHYIO JEATENBHOCTH, pasBHBAS HX  MEIILICHNHS,

NPaKTHYECKHE HABEIKH ¥ YMEHHUS.

@opmbI 3aHATHH: HHINBHAYATLHAA H IPYNIoBas paboTa; aHANH3 OMNGOK; CAMOCTOSTEbHAS
| paboTa; COpEBHOBAHHME; 3a4eT; MEXNPEAMETHRIC 3AHATHA; [PAKTHYECKHE 3AHATHS,
9KCTIEPUMEHTAIbHAA PabOTa; KOHKYPCHI 10 COCTABMEHHIO 3aJa4 PasHOIO THIA: KOHKYpPCH IO

3alIUTe COCTABJICHHBIX YHAUIMMHCA 3a1a4.

- L% €3 . ' '

YOMBUTENbHO ObICTPbLIA U MOLLHbIA MHCTPYMEHT OJ191 CKaHUPOBaHUS
N pacrno3HaBaHUsA TEKCTOBbIX AOKYMeHTOB 1 QR-KoaoB



https://itunes.apple.com/app/apple-store/id1119158237?pt=8758800&ct=qrcode&mt=8

Metoan! 1 npuemp; OPTaHH3aHH y4e6H0-BoCNUTATEIHHOr0 POLecca: 0OBACHEHHE:; pabora

C KHUTOM; Gecena; AICMOHCTPaMOHHBIH 110Ka3; yIpaKHEHHs; IpaKTAYecKas pabora: pelueHne
THIIOBBIX 33]1a4; METOIEI — HaCTHYHO-NIOHUCKOBEIH, HCCJIEA0BATEHCKHUIA, J1ab0paTOpHBIH, |
AHMBUIYANTEHOTO 06y YeHNs; COCTaBNeH e PA3HOrO THNA 3124 H KOMIUIEKTOBAHHE KX B ?
aNbOOM JUIS HenoIB30BaHNS Ha ypoKax XMMHH; COCTaBJICHUE XHMHYIECKUX KPOCCBOP/IOB;

TIPHTOTOBJIEHHE PAaCTBOPOB BEINECTR ONpEeAENCHHON KOHIEHTPAUMHA JUI HCIIONL30BAHUS X HAa !
IPAKTHYICCKHX paboTax 1Mo XUMHH.

ObpazoBarensapie NEeaaroru9ecKue TeXHoJJOrHu

= IIIHJIHBHII}'&IIBHOC o0yyenue — popma, Momens OpraHu3alMid y4e0HOro mponecca, npu
KOTOpOH: y4YuTeNs B3aHMONEHCTBYeT JHIOb C ONHHM YYE€HHKOM; OIMH yyammiics
B3aUMOIEUCTBYET JMIIL CO CPEACTBaMH OOy4YeHHs (KHHIH, KOMIBIOTED U T.I1.). I'maBHOE
AOCTOMHCTBO HMHIWMBHAYANBHOTO OGYYEHHS — OHO IO3BOJSIET MOJHOCTEIO aJanTHpPOBAaTh
COACPIKaHHEe, METOBI U TEMITH! YYeOHOM NESTENEHOCTH pebenka x ero ocobGeHHOCTIM, ClleTuTh
34 KOIJIBIM €ro JeiCTBHEeM M omepauueii mpu PCIICHHH KOHKPETHBIX 3a/1a4; CIEHHTH 34 €ro
MPOABMOKCHHEM OT HE3HAHHS K 3HAHHIO, «BHOCHTE BOBpeMsI HEOOXOAMMEIE KOPDEKIHH B
ACATCNIBHOCTE KaK oOydYaloImerocs, Tak H Y4HTes, NPHCIIOCA0IHBAaTh HX K NOCTOSHHO
MEHSIOIIEHCS, HO KOHTPOHPYEMOii CATYallHHd CO CTOPOHEBI YYHMTENS H CO CTOPOHEI YYEHHKA.

~ Texnomorust rpynmosoro OOy4eHHs MO3BONAET OKa3bIBATE MHAMBHAYAIHHAS NOMOIIb
KOKAOMY HYXAAIOWEMYCS B HEH YYEHHKY, KaK O CTOpPOHEI YYHTENIA, TaK H CBOUX TOBApHINEH.

IIpn 3toM 3nanus KOHKPCTH3HPYIOTCH, NMpHOOpeTaloT rubKocTh, 3aKpemifioTcs MMEHHO IpHU
oOBACHEHHU clabomy OHOKJIACCHHKY.

~ Texnonorna npo6nemmoro o6yucuus MPCAMONAracT CO3AaHHE HOJ PYKOBOJACTBOM
NIPETIONabaTenil  npobneMHBIX  CHTYAWHt M AKTHBHYIO CAMOCTOSTENBHYIO NeSTENbHOCTE
YUAMHUXCA MO MX DA3IPCUICHHIO, B PC3yNLTATC YHEro M NPOHCXOAMT TBOPYECKOE OBNANCHHE

PO eCCHONANBHEIMH JHOHHAMY, HABBIKAMH H YMCHHAMH H pPa3BHTHE MBICIUTEIBHEIX
criocobnocTeil.

= Texuonorusa aucranuuonstoro obyuckus - OCYLUCCTBIIAETCS € ImpeoOnafaHHeM B
y4eOHOM nmponecce AMCTAHUHONHEIX 06pPa30BATENBHEX TEXHONOrNH, QOopM, METONOB B CPEACTB
oOyueHHs, a TakcKe C HCMONLIOBAHHEM HHpopMauuH ¥ 00pa3oBaTENBHBEIX MAacCHBOB CETH
HUutepuer.

- Texnonorus McCACAOBATENLCKON ACATCNBHOCTH OCHOBEIBAETCS HA NpeCTaBNeHHE
YHAIErocs B poNi HCCACAOBATCIIA, MPOBONALICIO JKCMNEPHMEHTAIBHYIO paboTy, CBA3aHHYIO C
TMONICKOM OTBETOB Ha pa3Hoo0pasHbIle BONPOCH! B 00NACTH NO3HAHUA A PA3BHTHA.
AHAARTHYECKHE MATEPHANLI:TAONHLEY, CXEMEI, COOPHHKN 32134, TeMaTIeCKue Npe3eHTalHH,
BHJIEOMaTEpHATEL.

2.3. Yci0oBHS peaH3anuHK

Obopynosanuec:Lludposas (koMmnbiotepnan) naGopatopus (LUI) Bxmovaiomas B ceGs:
POrpaMMHO-aNMapaTHEIH  KOMIUICKC, JNAaTUMKOBYIO CHCTEMY -—— KOMIUIEKT Yy4eGHOTro

obopynoBaHus, BKIIOYAIOWMHA H3MCPHTENBHENT Onok, uuTepdelic KoToporo mo3sonser
obecrneunBarh CBA3b C NEPCOHATLHBIM KOMIBIOTEPOM, H Ha0Op NATUHKOB, perHCTPHPYIONINX
3HA4YEHHS PA3JIMIHEIX (PH3HYECKHX BETHYHH; HaOOPE! XHMHUECKHX BENIECTB IO HEOPraHHYeCKOii
M OpraHHYEeCKOH XHMHH, JUL1 XHMHYECKOI0 aHaTH3a; XHMMHYECKOoe 060pyI0BaHHE I XHMHYECKas

nocyna.

2.4. Cnucox auTepaTyphl

CoHCcoK JHTEpaTyphb! AJIA DeNarora:
L Axodd, P. UckycctBo pemenus npobnem. M.: Mup, 1982;

2 Anamosuy, T.I1., Bacunsesa, I'.1., Meuxoscknii, C.A. CGOpHHK ONHMIHANHEX 30024 10
xumuad. Musck: Haponuas acsera, 1980; Borossnenckas JI.B. ITytu k Teopuectsy. M.: 3nanse,
1981;

- - -
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8.

9.

3. Epsirun, 111, Hnmkus, E.A. Meroguka pemeHns 337129 10 XHMHH. M.: IIpocsemenxue,
1989; KoHKypCHBIi 3K3aMeH MO XMMHH: PyKOBOJACTBO Ui abHTYpHEHTOB. B 6 4. // on pex.
H.E. Ky3sMenko. M.: U3n-so MI'Y, 1992;

4. Kysemenko, H.E., Epemun, B.B., IlomkoB, B.A. XuMusa mid IOIKOJBHHKOB CTapIiHX
KJIACCOB M MOCTYNAIomuX B By36l. M.: lIpoda, 1995;
<7 Kymmuapes, A.A. YauMcs pemars 3anasu no xumun. M.: Illkona-TIpecc, 1996;

6. JIupun, P.A., Monouxo, B.A. Xumus g aburypuentoB. OT cpeaHed IKOJEI K BY3Y.
M.: Xumug, 1993;

g Cemenor, V.H. 3anauy 10 XMMUM NOBBINIEHHON CIOXHOCTH Iyl aOUTypHEHTOB. B 4 4.
JI.: U3n-Bo JIT'Y, 1991;
8. CypoBueBa, P.IT., Capunkuit, C.H. 3amaHus 00 XHMHH I CaMOCTOATEILHOM pPaOOTHI

yaamuxca. M.: IIpocemenne, 1991; Xumudueckue omumnumamsl B mxoye. /Cocr. C.H.
Ilepyatkud. M.: HIIO «O6pa3oBanuey, 1997;

9. Xomuenko, I'.H., Xomuenxo, U.I". 3amauu 0o XMMHH JUIS NOCTYHNAIOIMHX B BY3EL. — M.:
Hosas Bonna, 1997;

10.  HIrpemnnep, .M., Xoxmosa, A.M. Meronnka pemeHHs pacueTHBIX 3a1a4 HO XHMHH:
ITocobue mst yantensa. M.: IIpoceemenue, 1998.

Cnucok JurepaTypsl AJIst eTeil H poauTeieii

. Epemrun, JLII, I'paboseni, A.K.3amaum u npuMepbl IO XHMHH C MEXIpPEeAMETHEIM

comepxxanueM (cneunpeamersl). M.: Bricinas mkona, 1989;
KonKypcHELf 3K3aMeH 1o XHMHH: PykoBoscrBo mns abutypuentoB MIY. Ilox pen.
H.E.Ky3pmenko. M.: Uap-o MI'Y, 1993;

. Kysemenko, H.E., Epemun, B.B., ITonkos, B.A. Xumus a1 mMKOJBHHKOB CTapIidX K/IacCOB H

nocTtynaiomux B By3sl. M.: poda, 1995;

Kymnapes, A.A. Yunmes pemwats 3anaun no xumud., M.: llkona-Ilpece, 1996; Jlmmun P.A.,
Monouxo B.A.Xumus ang aburtypuenrop. OT cpeaneit mkons! K By3y. M.: Xumus, 1993;
Cemenos, M.H. 3agauit no xunii MOBBIICHHON C/oXHOCTH g abutypuentos. B 4 4. JI.: Y3x-
o JII'Y, 1991;

ITyzakos, C.A., Ilonkos, B.A. Ilocobue nmo XHMHH U1 HDOCTYNAIODMX B BY3hl. Bompockl
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