MUHUCTEPCTBO HAYKH U BBICILIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIUNA

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE
OBPA3OBATEJIbHOE YUYPEXIEHUE
BBICHIEI'O ObPA3OBAHUA

"BPATCKHM T'OCYIAPCTBEHHBI YHUBEPCUTET"

, ~ YTBEPXJAIO
AOKYMEHT MOAMMCAH .
SNEKTPOHHOW NOAMUCHIO [IpopexTop no yuebHoit paboTe
E.N.JTykoBHHKOBa
CepTudmkat: 025493C4E0B34808564BE6735EBB2702
B. :C n Ci
ngggfngine::TzBle%Tzoggrzg?(;04.2024 07 nrons 2023 .
. J

PABOYAS TPOI'PAMMA JIUCIITUIIJIMHBI
b1.0.06.03 Xumus

3akpenuieHa 3a kabeapoii  JKOJOruH, 0€30MaCHOCTH KH3HEAEATEILHOCTH 1
bu3nvYecKon KyJbTypPbl

VYueOnnbiii nan  bs270304 23 VTC.plx
27.03.04 YpaBieHue B TEXHUYECKHUX CHCTEMAX

KBamudunkarms Bbakaaasp

dopma 00ydyeHHuss  3a09HasA
OO6mmas TPy 10€MKOCTh 23ET

Bubl KOHTPOJIA HA Kypcax:
KontponsHas padota 1, 3auer 1

Pacnpeneneﬂne aC0B JUCHUIVIMHBI 110 KypcaM

Kypce 1
Hroro
Bup 3ansatuii vII PIT
Jlexuuu 2 2 2 2
JlabopatopHbie 2 2 2 2
B ToM uuce uHT. 3 3 3 3
Hroro aya. 4 4 4 4
KonTtakrtHas padora 4 4 4 4
Cawm. pabota 64 64 64 64
Yacsl Ha KOHTPOJIb 4 4 4 4
Hroro 72 72 72 72
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[Iporpammy coctaBui(n):
K.M.H., 0oy., Bapoanan M.A.

Pabouas mporpaMmMa JUCIUILTAHBI
Xumust
paspabotana B coorBercTBHM ¢ PI'OC:

Gbez[epanLHLIﬁ TOCYﬂapCTBCHHBIﬁ O6pa30BaTCHBHBIﬁ CTaHAApPT BBICHICTO O6pa30BaHI/I$I - 6aKaJ'IaBpI/IaT 1o

HanpasiieHuto nmoarotoBku 27.03.04 Ynpasnenue B TEXHUYECKUX cucTeMax (mpuka3 MuHoOpHayKku
Poccum o1 31.07.2020 1. Ne 871)

COCTaBJICHAa HAa OCHOBAaHHH yqeGHoro I1J1aHa:

27.03.04 YnpaieHrne B TEXHUYECKUX CUCTEMax
YTBEPXKACHHOTO IpHKa30oM pekTopa oT 17.02.2023 Ne 72.

Pabouas mporpamma o100peHa Ha 3acelaHuH Kadeapsl
IKOJI0THH, 0€30MIACHOCTH KU3HEAEATEJIbHOCTH U (PU3HYECKOH KYJIbTYpPbI

IIpotokon ot 12.04.2023 r. Ne 10
Cpok neiictBus mporpaMmbl: 2023-2028 yu.T.

3aB. xadenpoit Hukudoposa B.A.

IIpencenatens MK®

crapuuii npenojasatens Jlatymkuna C.B. [Ipotokon ot 24.04.2023 r. Ne 9
OtBercTBeHHBIN 3a peanuzanuio OITOIT I'puropreBa T.A.

JupexTop 6uOaroTeKH Cotauk T.®.

No peructpanun 15

(MeToaMYeCKU OT/AEI)
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Buzuposanue PI1/] nJ1s1 ucnojiHeHusi B o4epeHOM y4eOHOM roay

[Ipencenarens MK®
2024 r.

Pabouast mporpamMmMa nepecMoTpeHa, 00CykIeHa U 0H00peHa st
ucnosiHeHus B 2024-2025 yyeOHOM roly Ha 3aceaHUH Kaheapbl
IKOJIOTHH, 0€30MACHOCTH KU3HEAeSI TETbHOCTH H (PU3NYECKOil KYJIbTYPHI

Buecens! nsmenenus/nononnenus (Ipunoxenue )

[Iporoxon ot 2024 r. Ne
3aB. kadenpoit

Buzuposanue PI1/] nJis1 ucnojiHeHusi B o4epeaHOM y4eOHOM roay

IIpencenarens MK®
2025 .

Pabouvas mporpaMma nepecMoTpeHa, 00CyKJeHa H 0100peHa st
ucnonHenns B 2025-2026 yueOHOM roay Ha 3acegaHnuy Kadeapsl
JKoJ10run, 6e30NACHOCTH )KU3HeAesITeIbHOCTH U (pr3nuecKkoil KyJbTypbl

Buecens! nsmenenus/nononnenus (Ipunoxenue )

[Iporokonm ot 20251, Ne
3aB. xaenpoit

Busuposanue PII/] nJis1 ucnojiHeHUsi B o4epeaHOM y4eOHOM roay

IIpencenarens MK®
. 2026 .
Pabouas mporpamma nepecMoTpeHa, 00CykIeHa 1 ogo0peHa st

ucroinaenus B 2026-2027 yueOHOM roay Ha 3acenaHuu Kadeapbl
IKOJIOTHH, 0€30NACHOCTH KU3HEAEATETLHOCTH U (PU3NIECKOH KYJIbTYPhI

Brecensl m3menenus/nonoxnenus ([Ipunoxenue )

[Iporokom or 2026 . Ne
3aB. kabenpoit

Buzuposanue PI1/] nJis1 ucnojiHeHusi B 04epeHOM y4eOHOM roay

[Ipencenarens MK®

- 2027 .

PaGoyast mporpamma nepecMoTpeHa, o0cykIeHa u ogoopeHa s

ucnonHenus B 2027-2028 yyeGHOM rofy Ha 3acegaHnuy Kadeapsl
IKO0JIOTHH, 0€30IACHOCTH KU3HEAeATETbHOCTH U (PU3UYECKOI KYJIbTYPbI

Brecensl m3menenwust/ nononHenus ([Ipunoxenue )

IIpotoxom ot 2027 1. Ne
3aB. kadenapoit



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

(.I)OpMPIpOBaHI/Ie Y CTYACHTOB XUMHUYCCKOI'O MBIIIIJICHUS ITYTEM OCBOCHUA UMH OCHOBHBIX 3aKOHOB XUMUWH, BI)Ipa6OTKI/I
HABbIKOB CaAMOCTOSTCIILHOI'O BBITIOJHEHUA XUMHUYECKOT'O SKCIIEPUMEHTA, UCIIOJIb30BaHUs MIPHUEMOB aHaJIn3a U CUHTE34a,
OBJIQJICHUS TEXHUKON XUMHUYECKUX pac4ycToB

2. MECTO JUCIIUMIIVIMHBI B CTPYKTYPE OOII

Hukn (pazaen) OOIT:

b1.0.06.03

21

TpeGoBaHusl K MpeBAPUTEIbHOI MOATOTOBKE 00y4al0OLIerocs:

2.1.1

Basupyercs Ha 3HaHUAX, IOTYYEHHBIX NIPU H3y4YE€HUU JUCIUILINH OCHOBHBIX 00111€00pa30BaTeIbHBIX IPOrpaMM

2.2

JMCHMIUIMHBI U PAKTUKH, 1JI51 KOTOPBIX OCBOEHHUE JAHHOM TUCHUILINHBI (MOAYJIs1) HEOOX0AMMO KaK
npeauiecTByloniee:

2.2.1

DKOJIOTHS

222

be3zonacHOCTh )XU3HEACATEILHOCTH

3. KOMIIETEHIIMA OBYYAIOIEI'OCA, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA TUCHUTITUHBI

(MOAYJISA)

OIIK-1: Cnioco0eH aHAIM3UPOBATH 321244 NPO(PeCcCHOHATBbHOI eI TeJIbHOCTH HA OCHOBE T0JI0KeHMii, 3aKOHOB M METO/I0B B

00J1aCTH €CTeCTBEHHBIX HaYK U MATEMATUKHU

Wunukatop 1

OIIK-1.1 3HaeT MoJI0XXeHHs, 3aKOHBI X METOJBI B 00JIACTH €CTECTBEHHBIX HAYK U MaTEMaTHKH.

Wnnukatop 2

OIIK-1.2 Aanmu3upyeT MOJI0XKEHHs, 3aKOHBI M METOJIBI B 00JIACTH €CTECTBEHHBIX HAYK U MATEMAaTHKH IS PEIICHIS
3a7a4 MpoQecCHOHATbHON NesTeIbHOCTH.

OIIK-2: Cnoco0eH ¢opMy/1npoBaTh 321244 NPo(heccHOHAIBLHOM AeATeIbHOCTH HA OCHOBE 3HAHUIH, PO UIbHBIX Pa31e/10B

MAaTEMATHYECKHUX H €CTECTB€HHOHAYYHbIX TUCHUIIIMH (M0)1y.11eﬁ)

Wnnukatop 1

OIIK-2.1 HaxoauT u aHamH3upyeT HH(POPMAIIUIO, HEOOXOIUMYIO IS PEIIeHHs IIOCTaBICHHON 3a1auu.

Wnnukatop 2

OIIK-2.2 ®opmynupyeT 3aga4n TpohecCHOHATBHOI AeITeIHOCTH Ha OCHOBE 3HAHHUH, TPOQUIBHBIX Pa3AeiIoB
MaTeMaTHYECKUX U eCTeCTBEHHOHAYYHbIX JUCHUIINH (MOIyeit).

B pe3yjJbTaTe 0CBOCHUA TUCHHUIIJIMHBI oﬁyqammnﬁcn JOJIKCH

3.1|3uats:

3.1.1 | OCHOBHBIE 3aKOHBI XUMHH, CBOMCTBA XUMHYIECKUX 3JIEMEHTOB H UX COEIMHEHHI;0CHOBHBIE MOI0KEHUS COBPEMEHHOM
TEOPUU CTPOEHUS aTOMA, XUMHUYECKOH CBSI3H; 3aKOHOMEPHOCTH NMPOTEKAHUS XUMUUECKHX ITPOLIECCOB; OCHOBBI
XUMHYECKOH TePMOIUHAMHIKN 1 KHHETHKH, CBOWCTBA PaCTBOPOB JIEKTPOIHUTOB; TECOPETHIECKUE OCHOBEI 1
€CTECTBCHHOHAYYHYIO CYIIHOCTh XUMHYECKUX IPEBPAIICHUH B TEXHOIOTHUECKHUX MPOLECCax;

3.2 | YmeTh:

3.2.1 | BEIABIATH B3aUMOCBS3b MEXIY CTPOCHHEM M COCTAaBOM BEIIECTBA M €r0 CBOWCTBAMH; IPUMEHITh XUMUYECKIE 3HAHUS,
TEOpUH, 3aKOHBI JUI aHAIN3a 33a7a4 MPO(PEeCCHOHATBHON eSATEIbHOCTH; HCIONb30BATh XUMUUECKHE OCHOBEI IIPU
yNpaBIEHUH B TEXHUYECKUX CHCTEMAX;

3.2.2 | ucmionp30BaTh 3HAHUS M0 XUMUH MIPH TOCTAHOBKE MPO()ECCHOHAIBHBIX 3a/1a4 ¥ MOCTPOSHHUS XUMUIECKUX MOJIENIei
0OBEKTOB U SIBJICHHH;

3.3 | Baagerb:

3.3.1 | HaBbIKaMH 0€30MaCHOTO OOpaleHHs ¢ XUMHUUECKUMH PeaKTUBaMU, MPUOOpaMu 1 1abopaTOpHBIM 000pyJOBaHUEM;
HaBBIKAMHU COCTABIICHUS ypPaBHEHHH XUMHYECKUX PEAKIIUI U BBIMOJHEHHS CTEXHOMETPUIECKUX PACUETOB; HABBIKAMHU
MIPOBEJICHUS IPOCTEHIIIEr0 XMMHUUECKOTO IKCIIEPUMEHTA; METOAaMH OITUCAHMUS XUMHYECKUX TPOIECCOB MIPH PEIICHUH
3a7a4 Mpo(ecCHOHANbHON NesITEeNbHOCTH.

4. CTPYKTYPA U COAEPXXAHUE JUCHUIIJINHBI (MOAYJIS)
Kon Bun HaumenoBanue pasgenos u | Cemectp / | Yacos | Kommneren- | Jluteparypa | Unre | Ilpumeuyanue
3aHATHA | 3aHATHA TeM Kypc 10701 PAKT.
Pasnen |Paszmea 1. O0mas u
HEOPraHUYeCKAsi XMMHSA
1.1 JIab N3yueHre 0OCHOBHBIX KIIACCOB 1 2 OIIK-1 JI1.1J13.1 1 Pabota B
HEOpPraHUYECKUX COCTUHEHUN OIIK-2 JI3.2 MaJIbIX
22 rpymnmnax.
OIIK-1.1,,
OIIK-1.2.,
OIIK-2.1.,
OIIK-2.2.




1.2 Jlex CtpoeHue aToma u 0,2 OIIK-1 JI1.2J12.1 0,2 Jleknus-
ITepnoguueckas cucrema OIIK-2 22 oOecena. OIIK
XAMHUYECKUX 3JIEMEHTOB -1.1., OIIK-
.. Menneneesa 1.2., OIIK-

2.1., OIIK-
2.2.
1.3 Jlex XuMuYeckasi CBSA3b U CTPOCHHE 0,3 OIIK-1 JI1.2 0,3 Jlexmms-
MOJIEKY T OIIK-2 22 6ecena. OIIK
-1.1., OIIK-
1.2., OIIK-
2.1., OIIK-
2.2.

1.4 Jlex Boansie pactBopsl 1 0,2 OIIK-1 JI1.2 0,2 Jleknus-
3JIEKTPOJIUTHYECKAS OIIK-2 22 oecena. OIIK
JIUCCOIHAIAS -1.1., OIIK-

1.2., OIIK-
2.1., OIIK-
2.2.

1.5 Cp IIpopaboTka JEKIIMOHHOTO 10 OIlIK-1 JIT1.2J13.1 0 OIIK-1.1.,
Marepuaia o reme "CtpoeHue OIlK-2 21032 OIlK-1.2.,
atoma u Ilepuoamueckast OIIK-2.1.,
crucTeMa XUMHUYECKUX OIIK-2.2.
anemenToB JI.M1.Menneneena".

1.6 Cp IIpopaboTKka JTEeKITMOHHOTO 5 OIIK-1 JI1.2J13.1 0 OIlK-1.1.,
Marepuaa 1o TeMe OIIK-2 22 OIIK-1.2.,
"XuMHUeCcKas CBSI3b U OIIK-2.1.,
CTpPOEHUE MOJIEKYT". OIIK-2.2.

1.7 Cp [IpopaboTka IEKITMOHHOTO 7 OIIK-1 JI1.2J13.1 0 OIlK-1.1.,
MaTepuana mno teme "BoaHbie OIIK-2 22 33 OIIK-1.2.,
pacTBOpPHI U OIlK-2.1.,
3JIEKTPOJIUTUYECKAS OIIK-2.2.
Jucconuanys'.

1.8 Koutp.pa | BolnonHeHne KOHTPOIbHOM 0,5 OIIK-1 0 OIIK-1.1.,

6. paboTst OIIK-2 2122 OIIK-1.2.,
OIIK-2.1.,
OIIK-2.2.
1.9 3auér |IloaroroBka k 3a4eTy 1 OIIK-1 JI1.2J13.1 0 OIIK-1.1.,
OIIK-2 2122 OIIK-1.2.,
OIIK-2.1.,
OIIK-2.2.
Paznen |Paspen 2. @usuyeckasi u
KOJJIOMIHAS XUMMS
2.1 Jlex OCHOBBI XUMHYECKOH 0,3 OIIK-1 JI1.2 0,3 Jlexuus-
TEPMOJUHAMHUKH OIIK-2 22 oecena. OITK
-1.1., OIIK-
1.2., OIIK-
2.1., OIIK-
2.2.

2.2 Jlex OCHOBBI XUMHUYECKOMH 0,3 OIIK-1 JI1.2 0,3 Jlexmusi-
KHHETHKA. XUMHUIECKOE OIIK-2 22 6ecena. OIK
paBHOBeCHE. -1.1., OIIK-

1.2., OIIK-
2.1., OIIK-
2.2.
2.3 Jlex OCHOBBI 2JIEKTPOXUMHUH 0,4 OIIK-1 JI1.2 0,4 Jlexuus-
OIIK-2 22 oecena. OITK
-1.1., OIIK-
1.2., OIIK-
2.1., OIIK-
2.2.

2.4 Cp IIpopaboTka IEKITMOHHOTO 7 OIIK-1 JI1.2J13.1 0 OIIK-1.1.,
MaTepuana mo teme "OCHOBBI OIIK-2 2122 OIIK-1.2.,
XUMHYECKOH TEPMOJIMHAMUKH". OIIK-2.1.,

OIIK-2.2.




2.5 Cp ITpopaboTKa JIEKIIHOHHOTO 1 10 OIIK-1 JI1.2J13.1 0 OIIK-1.1.,

Marepuana 1o reme "OCHOBBI OIIK-2 22 OIlK-1.2.,
XUMHAYECKOU KHHETHKH. OIlK-2.1.,
Xumuueckoe paBHoBecue." OIIK-2.2.
2.6 Cp [IpopaboTka ITEeKIHOHHOTO 1 7 OIIK-1 JI1.2J13.1 0 OIIK-1.1.,
Marepuasa 1o TeMe OIIK-2 2233 OIIK-1.2.,
"KoanuraTuBHBIE CBOMCTBA OIIK-2.1.,
pactBopoB". Iloaroroska k OIlK-2.2.
TEKyIIEMY TECTOBOMY
KOHTPOJIIO.
2.7 Cp IIpopaboTka JEKIIMOHHOTO 1 8 OIIK-1 JI1.2J13.1 0 OIIK-1.1.,
MaTepuaia 1o teme "OCHOBBI OIIK-2 01022 OIIK-1.2,,
NEKTPOXUMHUU". OIIK-2.1,,
OIIK-2.2.
2.8 Kontp.pa | BbinonHeHne KOHTPOIBHON 1 0,5 OIIK-1 JIT.1 0 OIIK-1.1.,
0. paboTht OIIK-2 3192 OIlK-1.2.,
OIIK-2.1.,
OIIK-2.2.
2.9 3auér |IlogroroBka k 3auery 1 1 OIIK-1 JI1.2J13.1 0 OIIK-1.1.,
OIIK-2 22 OIIK-1.2.,
OIIK-2.1.,
OIIK-2.2.
Pasnen | Paszmea 3. Anajgmrn4yeckasi
XUMMUS
3.1 Jlex KadecTBeHHBII XUMUYECKUI 1 0,3 OIIK-1 JI1.2 0,3 Jlexmusi-
aHaIn3 OIIK-2 22 6ecena. OIIK
-1.1., OIIK-
1.2., OIIK-
2.1., OIIK-
2.2.
3.2 Cp [IpopaboTka JeKIMOHHOTO 1 10 OIIK-1 JI1.1 0 OIlK-1.1.,
Marepuasa 1o TeMe OIIK-2 JI1.2J13.1 OIIK-1.2.,
" AHaTUTHYECKUHA CUTHAI U €ro 21032 OIIK-2.1.,
BUIGI". OIIK-2.2.
33 3auér |IloaroroBka K 3a4eTy 1 0,5 OIIK-1 JI1.2J12.1J13. 0 OIIK-1.1.,
OIIK-2 1 OIIK-1.2.,
322 93 OIlK-2.1.,
OIIK-2.2.
34 Koutp.pa | BolnosHeHne KOHTPOIbHOM 1 0,5 OIIK-1 0 OIIK-1.1.,
0. paboThI OIIK-2 2122 OIIK-1.2.,
OIIK-2.1.,
OIIK-2.2.

5. OBPABOBATEJIBHBIE TEXHOJIOI'MH

O6pazoBaTeTbHbIE TEXHOJIOTHUH C HCIOIb30BAaHNEM HHTEPAKTUBHBIX METONOB 00y4eHHS (KPYTIIBIH CTOJ (JUCKYCCHS))

TexXHOIOTHS KOIIEKTHBHOTO B3aNMOICHCTBHS (paboTa B MANIBIX TPYIIIaX) (CaMOCTOATEIBHOE H3YIeHHE 00yJaroIIMHUCS HOBOTO
MaTepHuaia HOCPEACTBOM COTPYIHUYIECTBA B MaNbIX IPYIIIAX, JaeT BO3MOXKHOCTh BCEM yUacTHHKAM y4acTBOBATh B pabore,
NPaKTHUKOBATh HABBIKH COTPYJHUYECTBA, MEXKIMYHOCTHOTO OOLICHHS)

OﬁpaSOBaTCJ’ILHHe TEXHOJIOTHUH C UCIIOJb30BAHUEM aKTUBHBIX MCTOJ0B 06y‘{CHI/Iﬂ (J'IeI(I.II/IH - 6606,[[3.)

TexHoIOrus TUCTAaHIIMOHHOTO 06yquI/I5{ (nonyqune 06paSOBaT€J'IBHLIX ycayr 0e3 MmoceleHns YHUBEPCUTETA, C IOMOUIBIO
COBPEMCHHBIX CUCTEM TCIICKOMMY-HUKAIIUH (BHGKTpOHHaH io4ra, I/IHTepHeT n I[p))

TpaauunonHas (penpoayKTHBHAs) TEXHOJOTHA (IIPEMOAaBaTeNb 3HAKOMHUT 00YYAIOIIUXCS C TIOPSAKOM BBITIOJTHEHUS 3a1aHUs,
HaOJII0aeT 3a BBIIOJIHCHUEM H IIPU HEOOXOIMMOCTH KOPPEKTUPYET paboTy 00ydarommxcs)

6. POH/J1 OIEHOYHBIX CPEACTB

6.1. KoHTpOJILHBIE BONPOCHI M 3aJaHUS

L BOHpOCLI " 3aJaHuA JJ1s TEKYIICTO KOHTPOJIA

Paznen 1. O0mas 1 HeOpraHUIeCKast XUMU




Jlabopatophas pabota "V3yueHre OCHOBHBIX KIIaCCOB HEOPTraHMYECKHX COeAUHEHHN"

Bompocs! st 3ammtel 1abopaTopHOW paboThI

1. [Touemy B ombiTe 2.1 TaKMyC H3MEHIIT OKPACKy?

2. Kakumu cBoiictBamu obnanaet oxcun meau (I11)?

3. ITouemy ruapokcua xpoma (II1) pacTBopsieTcs U B KHCIOTE, U B LIETOYU?

4. IIpu B3auMOJEMCTBUM KaKUX BELIECTB IPOTEKAET peakiys HelTpanu3auun?

5. IIpm xakuX ycIoBHAX 00pa3yroTcs Kucisle comu? IIpn Kakux ycIoBHsAX 00pa3yloTcs OCHOBHBIE COH?

II. ®oHp TecTOBBIX 3aaHul TT0 XUMHUK BusyansHoii ctynuu TectupoBanus (VTS) it KOHTpoIIs y4eOHBIX TOCTHKESHUH
00yJaromuxcs o0 OCHOBHBIM pa3jieiaM JUCITUTUTAHEL.
Conepxut 500 3aganuii.

6.2. TeMbl MUCbMEHHBIX PadoT

Kontponsnas pabora (110 BapuaHTam).
Bapuant xouTpoabHO# pabotel conepxut 10 3ananuii. TemaTrka 3a1aHuil ciaenyromas:

1. Iepuomuyeckas cuctema snementoB J[.M. MeHneneeBa, CBOWCTBA IEMEHTOB M UX COCIAMHEHHIA, OOIIHe CBOWCTBA
METAJIJIOB,

2. OCHOBHBIE KOJMYECTBEHHBIE XapaKTEPUCTUKU BEIIECTBA: MOJb, YKBUBAJIEHT, Macca U 00bEM; OCHOBHBIE 3aKOHBI XHMUU;
3. Krnacchl HeOpraHMYeCKHX COeIMHEHHUN; XUMHUECKHE CBOWCTBA META/UIOB, OKCH/IOB, OCHOBAHHU, KUCIIOT U COJIEH;

4, CtpoeHHe aTomMa, 3aBUCMOCTb CBOWCTB AJIEMEHTOB OT CTPOCHHUS MX aTOMOB; XMMHYECKasl CBA3b;

5. 3aKOHOMEPHOCTH MPOTEKAHUST XUMUIECKUX MPOIECCOB,;

6. CKOPOCTh XMMHUYECKUX PEAaKLUUil 1 XUMHUUECKOE PaBHOBECHUE;

7. Crioco0bl BEIpaKEHUSI COCTaBa PaCTBOPOB, DIICKTPOIUTHIECKAs TUCCOIMAIUS, onpeneeHine pH pacTBOpoB, rHIpon3
COJICH;

8. OKHCIUTETPHO-BOCCTAHOBUTEIBHBIC PEAKI[IH, METOABI I0A00pa K03(h(HUIIMEHTOB B YPaBHEHUSIX OKHCIUTEIBHO-
BOCCTAHOBUTEILHBIX PEAKIIHUIA;

9. DNEKTPOXUMHUYCCKUE MPOIECCHI: TATbBAHMYCSCKHIIA dJIEMEHT KaK XUMHUYCSCKHH UCTOUYHHUK DJICKTPHUSCKOTO TOKA;
9JIEKTPOIIN3, KOPPO3HSI;

10. OCHOBBI AHAIUTUYECKOH XMMHH. METOABI KAUeCTBEHHOIO M KOJIMUYECTBEHHOIO0 XMMHUYECKOI'O aHalIu3a.

6.3. @oH/1 O1IEHOYHBIX CPEACTB

I. Bompocs! k 3auety

Pasznen 1.

1.1 [lepnoauueckuii 3akoH U nepuonuueckas cucrema J.M.Menneneesa. [lepuoapl, cemelicTBa, rpymimsl.
1.2 [TopsinkoBeiid HOMep neMeHTa. 3akoH Mo3nu. 3HaueHue nepuoandeckoro 3akoHa J[.11.Menneneena.
1.3 KBanToBO-MexaHMuUecKkas MOJENb CTpoeHUs aToMa. KBaHTOBBIE YHcCIa.

1.4 [TpuHIMIBI ¥ TpaBUIIa COCTABIICHUS SJEKTPOHHBIX U rpaduiueckux (GOpMyJ MHOTOIIEKTPOHHBIX aTOMOB: HMPUHIIMIT
HauMeHbIIel sHepruy, npuHuun Ilaynu, npasuno XyHaa, npasuio KieukoBckoro.

1.5 [IpuyrHa NeprHOANYHOCTH U3MEHEHUS CBOICTB 3JIEMEHTOB B psAlax U IEPUOAAX B NEPUOJUYECKON CHUCTEME HJIEMEHTOB
J.. Menpeneesa.

1.6 MexaHu3Mbl 00pa30BaHUsI XUMHUYECKON CBSI3U.

1.7 OCHOBHBIC TIOJIOXKEHHUSI MEeTO/1a BajeHTHBIX cBsazeil (MBC).

1.8 Crpykrypa Moinekyi. IIpuBecty mpumepsl.

1.9 Xapakrep XMMUYECKOHl CBA3U B KOMIUIEKCHBIX COCIUHEHUSX.

1.10 OO01as xapakTepuCcTHKa METaJLIOB.

1.11 [TonyyeHrne 1 XUMHUYECKHE CBOMCTBA METAJLIOB.

1.12 IIpuMeHeHrE METAJUIOB B 3JIEKTPOTEXHHUKE.

1.13 KoHueHTpaust pacTBOPOB U CIIOCOOBI €€ BBIPaKEHUSI.

1.14 Jucconuanus 2mekTpoanToB. CTelneHb U KOHCTaHTa TUCCONMAIMU. 3aKoH pa3daBienus OcBaibia.
1.15 Onexrponutrueckas auccouuanus Boasl. [lonarue pH.

1.16 I'mapomus coneid. IlpuBectu npuUMepsI.

1.17 Knaccudukamnusi okucnutenbHO-BocCTaHOBUTENBHBIX peakuuiit (OBP). IIpuBectu nmpumepsl.

1.18 Metonpl mooopa ko3¢ duireHToB B ypaBHeHHsx OBP.

1.19 Baxxneiine oxucnuTenu u BOCCTAHOBUTEIH.

Pasznen 2.

2.1 I, II u III 3akOHBI TEPMOAMHAMUKH.

2.2 3akon ['ecca u cieACTBUS U3 HETO.

2.3 DHTpONHS U ee U3MEHEHHE B XUMHUECKUX MPOLECcCax.

24 HanpaBnenue mpoTekaHusi XUMHUECKUX MPOLIECCOB.

2.5 [ToHsITHE CKOPOCTH TOMOT€HHON M IeTepOTreHHONW XMMHYECKON peaKkiuu.

2.6 DaxTopsl, BIUAIOLINE HA CKOPOCTh XUMHUYECKON pEaKIMU.

2.7 Teopus katanuza. [OMOTEeHHBIN U TeTepOreHHbIH KaTanu3. Karanuzatopsl 1 HHTHOUTOPHI.

2.8 XYMHUECKOE PAaBHOBECHE U €r0 CMEILEHHE.

2.9 CBoiicTBa pacTBOPOB HEAIEKTPONUTOB: 3aKOHEI Bant-I'odda u Payns. M3orornueckuii xorddurment.
2.10 INonsTie 00 3MEeKTPOAHBIX MOTEHINANAX, UX n3Mepenne. CtanmapTHeIA >1extpon. Popmyna Hepreta.
2.11 Psn oTHOCHTENBHBIX CTAHIAPTHBIX MOTEHIIUATOB.

2.12 lNanbBaHuYECKUH 3JEMEHT KaK XMMHUYECKUH MCTOYHMK 3JIEKTpUdecKkoro Toka. IlpuBectu mpumep.

2.13 OIEeKTpOoanu3 pacTBOPOB U paciuiaBoB. IlpuBecTu npuMepsl. 3aKOHBI AIEKTPOIMU3A.




2.14 DOIeKTpOJHbIE MPOLECCHI IPH AIEKTPOIIU3E.

2.15 Kopposust metamnoB. OcHOBHBIE BB KOppo3uu. [IpuBecTu npumepsl.

2.16 Mertonbl 3alUTEl METAUIOB OT Koppo3uu. IIpuBecTy mpuMmepsl.

2.17 JlucniepcHbIe CUCTEMBI: KIacCH(UKanysa U MEeTOAbI nonydeHus. [IpuBecTH IpuMepsL.
Pasnen 3.

3.1 KayecTBeHHBII aHAIN3: aHAIUTUYECKUI CUTHAI U ero Bubl. [IpuBecTy npumepsl.

3.2 KonnyecTBeHHBIE METOBI aHAIN3a: KUCIIOTHO-OCHOBHOE M OKHCITUTEbHO-BOCCTAHOBUTENILHOE TUTPOBAHUE,
IrPaBUMETPUUYECKUM U KOJTOPUMETPUUECKUI aHAIIU3.

3.3 DACKTPOXUMUYECKUE METO/IbI aHATTN3A.

II. TecT k 3auery

Bapuanros 5. Kaxpiii Bapuant cofepXut 30 TECTOBBIX 331aHUi 10 OCHOBHBIM pa3zeiiaM JUCLHUIUINHBL.
TemaTnueckas CTpyKTypa Tecra:

3amanus 1-5 u3 TeMm:

1.1 Ilepuonuueckuil 3akoH u nepuogudeckas cucreMa [I.M.Menneneesa. Ilepuoasl, cemeiicTBa, IpyIIIbL.

1.2 [TopsinkoBeiid HOMEp 3neMeHTa. 3akoH Mo3nu. 3HaueHue nepuoandeckoro 3akoHa J[.11.Menneneena.

1.3 KBanTOBO-MexaHMUECKast MOAENb CTPOCHHUS aToMa. KBaHTOBBIE YMCTIA.

1.4 [TpuHIMIIBI ¥ TpaBUIIa COCTABIICHUS SJICKTPOHHBIX U rpaduaeckux (OpMyJ MHOTOIIEKTPOHHBIX aTOMOB: HMPUHIIHIT
HauMeHbllen sHepruu, npuHuun Ilaynu, npasuno XyHaa, npasuio KieukoBckoro.

1.5 [IprurHa NeprOIUYHOCTH U3MEHEHHsI CBOMCTB JIEMEHTOB B psijiax U nepuojaax. I[lepuoguueckoe M3MEeHEHHE KHCIOTHO-

OCHOBHBIX M OKHCIINTEILHO-BOCCTAHOBUTEILHBIX CBOMCTB M XUMHUYECKON aKTUBHOCTH DIIEMEHTOB.
Bamanus 6-10 u3 Tem:

1.6 MexaHu3Mbl 00pa30BaHUs XUMHICCKON CBSI3H.

1.7 Bunbr xummaeckoi CBS3H.

1.8 CIpyKTypa MOJEKYI.

1.9 O01111e cBOICTBA METAJIIIOB.

1.10 [TosydyeHrne 1 XUMUYECKHE CBOMCTBA METAJLIOB.

1.11 CocTaBneHue ypaBHEHUH XUMUUECKUX PEAKIUM I LIEIIOYKU MPEBPAILCHUIM.

Bamanus 11-15 u3 tem:

1.13 KoHueHnTpaiust pacTBOpoB U crocoObl €€ BhIPaKEHUSI.

1.14 Jucconuanus 1ekTposnToB. CHITbHBIC U CTa0ble IeKTpoIUThl. CTENeHh W KOHCTaHTa TUCCOIMALNH. 3aKOH
pasbaenenns OcBanbia.

1.15 DnexTponuTuueckas auccouuanus Boasl. [lonsrue pH.

1.16 I'upponus coneit. [IpuBecTu mpuMepsl.

1.17 Krnaccudukanms oKHCIUTeTbHO-BOCCTAHOBUTENBHBIX peaknuii (OBP).

1.18 Mertozs! nmogdopa xoddduieHToB B ypaBHeHusx OBP.

1.19 Baxxueiye OKUCIUTENN U BOCCTAHOBUTEIH.

3ananus 16-20 u3 tem:

2.1 I, II u III 3aKOHBI TEPMOAMHAMHUKH.

2.2 3akoH I'ecca u clieACTBUSA U3 HETO.

23 OHTaNbIMs U €€ U3MEHEHUE B XMMUYECKUX IpPOLleccax.

24 OnpeznencHyue HTAIbINHM PACYETHBIM METOJOM.

2.5 IlonsATHE CKOPOCTU F'OMOI€HHOH U I€TEPOr€HHOW XMMUYECKOU PEaKLUU.

2.6 DaxTopsl, BIUAIOLIME HA CKOPOCTH XUMHUYECKON pEaKIMH.

2.7 Teopust katann3a. ['OMOTeHHBIN 1 reTeporeHHBIN KaTannu3. Kartanmu3aTopsl 1 HHTHOUTOPEL.
2.8 XUMHUUECKOE PABHOBECHE U €TI0 CMEILEHHE.

amanus 21-25 u3 teM:

2.10 IonsiTHe 00 3MEKTPOIHBIX MOTCHIMANAX, UX n3Mepenne. CtanmapTHbIA snekrpon. ®opmyina HepHera.
2.11 Psan oTHOCUTENBHBIX CTAHJAPTHBIX IOTEHLUANIOB.

2.14 Koppo3us meramnoB. OCHOBHBIE BHJIBI KOPPO3HUH.

2.16 MeTobl 3alUThl METAJUIOB OT KOPPO3UH.

3ananus 26-27 u3 tem:

3.1 KauecTBeHHBIN aHANN3: aHATUTUYECKUI CUTHAII U €ro BUJbL. IIpuBecTu npuMepslt.

3.2 KonnyecTBeHHBIE METO/IbI aHANIN3a: KUCIIOTHO-OCHOBHOE M OKUCIIUTENBHO-BOCCTAHOBUTEIIBHOE TUTPOBAHMUE,
rpaBUMETPUYECKUI U KOJIOPUMETPUIECKUH aHAIH3.

3.3 DAEKTPOXUMUYECKUE METO/IbI AaHATTN3A.

Bamanns 28-30 u3 Tem:

2.12 lanpBaHUYECKHHA DIIEMEHT KaK XMMHUYCCKHI MCTOYHHK DIICKTPUYECKOTO TOKA.
2.13 DIIEeKTPOIU3 PaCTBOPOB M PACIUIABOB. 3aKOHBI AJIEKTPOJIN3A.
2.14 OIEKTPOAHBIE NIPOLECCHI IPU 3IEKTPOIU3E.

6.4. IlepeueHb BU/IOB OLCHOYHBIX CPEJCTB

Bompocs! 1 3aganus A TEKYIETo KOHTPOJIS.

KonTtponbnas pabora.

®DoHJ1 TECTOBBIX 3aJaHU 10 XUMUHM BusyanbHoii cryanu tectupoBanus (VTS)
Bompocs! k 3auety/Tect k 3auery.




7. YA EBHO-METOAUWYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE JUCIHUIIIMHBI (MO YJI)

7.1. PexoMeHnayeMas JiuTepaTypa

7.1.1. OcHoBHas1 IMTEpaTypa

ABTOpBL, 3aryaBue W3narensctBo, | Kon-Bo On. agpec
JI1. | KopoBun OOmas xumus: Y4eOHUK [UIS By30B Mocksa: 49
1 |H.B. Bricmias mkona,
2002
JI1. [Tnueka HJL. | OOmiast XuMust: y9eOHHUK TS Mockga: FOpaiir, 99
2 0akaaBpoB 2014
7.1.2. JlonoJIHUTeIbHAA JIUTEPATYpPa
ABTOpBI, 3aryaBue WznarensctBo, | Komn-Bo On. agpec
JI2. | Bapnausu Xumust: 1abopatopHbiil mpakTukyM it | bpatck: bpl'V, 55
1 [MA, TEXHUUYECKUX HarpaBiieHui noarorosku | 2015
Jlanuna C.®. |akageMuueckoro 6akanaBpuaTa
7.1.3. MeTonuueckue pa3padoTku
ABTODBHI, 3arinaBue W3narenscTBO, Koi-Bo O11. azmpec
JI3. [Pycuna O.b. | Xumus: MeToAnYeCKHEe YKa3aHUs IS Bparck: bpl'VY, 132
1 IIOATOTOBKU CTYJICHTOB K TEKYIIEMY U 2012
HUTOTOBOMY KOHTPOJIIO
JI3. | Bapnansan Xumust: JJabopaTopHEIit TPaKTHKyM Bbparck: bpI'VY, 195
2 |[M.A, 2010
Jlanmua C.@.,
Kocmauescka
s HUIL,
Honckas T.A.

7.2. Ilepeuensb pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKANMOHHOI ceTn "MHTepHeT"

D1 |Ilopran ¢pyHAaMEHTAIBHOTO XUMHUYECKOTO

obpasoBanus Poccun

http://www.chemnet.ru

D2 | Xumus A BCceX: MIUTFOCTPUPOBAHHBIE MaTepUabl 1O
o01Iel, OpraHuIecKoil 1 HEOPTraHUIECKON XUMUN

http://school-sector.relarn.ru/nsm/

33 | BupryansHas Xumundeckas [IIkomna

http://him-school.ru

7.3.1 IlepevyeHb NporpaMMHOro odecneyeHust

7.3.1.1 | Microsoft Office 2007 Russian Academic OPEN No Level

7.3.2 llepevyenb HHGOPMALTHOHHBIX CIPABOYHBIX CHCTEM

7.3.2.1 | Uudopmaronnas cucteMa "EnuHoe okHO JocTyna k 00pa3oBaTelabHBIM pecypcam”

7.3.2.2 | OnektponHas 6udauorexa bpl'yY

7.3.2.3 | OnexTpoHHEIH Katanor 6ubmuoteku bpl'y

7.3.2.4 | «YHuBepcuTeTcKas oubnuoreka online»

7.3.2.5 | CnpaBouHo-nipaBoBas cuctema «Koncynpsrant [Tnrocy

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIITUHBI (MO YJIA)

AynmuTtopus Haznauenue

OcHaleHue ayIuTopun

Bun 3anatus

2420 JlaGopatopust obmmeit
Heopranndyeckon xumuu Nel

OcHoBHOE 000pyIOBaHHE:

- CTOJ XUMHUECKUH;

- llIxad BEITSKHOM;

- MydenbHast neds.

JIOTOTHUTENIBHO:

-MeJioBasi 1ocka - 1 mr.

Y4yeOHas MmeOenb:

- KOMITIEKT MeOenH (I0CalouHbIX MeCT) - 26 mT.;

- KOMILIEKT MeOen (TI0CaIouHbIX MECT) Uil TpenoaaBatens — 1 mr.;

JIab

2422 JlaGoparopus obmeit
Heopranuyeckon xumuu No2

OcHoBHOE 000pyI0BaHHE:

- CTOJ XUMHUYECKUH;

- llIxad BEITSKHOM;

- llkad cymmnbHBI;

- Becst BJIA-200M;

- Becsr BJIKT-500M.

JlonoNHUTEIBHO:

-MenoBasi Jocka — 1 mT.

YueOHas MeOenb:

- KOMIUIEKT Me0OeH (IT0cafoYHbIX MecT) — 22 mT.;
- KOMIUIEKT Me0Oeny (II0CagouHbIX MeCT) AT TpenoaaBartess — 1 ImT.;

JIab




1349 VY4eOHas ayauTopus OcHoBHOE 000pyI0BaHKE: Cp
(muCTUIeiHBIN Ki1acc) - naTepaktiBHas 1ocka SMARTBoard 6801 co BcTpoeHHBIM
npoekropoM Unifi 35 (muar.77"/195,6 cm) - 1 mT.

- MOV Canon LaserBase MF3228 - 1 mrt.

- moruTop TFT 19 LG1953S-SF: 15 mr.

- cucteMHbIi 0ok P4-640, 1945gz, 2*¥256Mb, 200Gb, Ccombo, FDD,
ATX 350W, kb/mous: - 10 mt.

- ckanep CANOSCAN LIDE220 - 1 mT.

- morutop TFT 17" LD L1753S-SF Silver 1280*%1024, 1000:1,
300cd/m2. 8ms: 10 mir.

- cuctemHslit 610k CPU 5000/RAM 2Gb/HDD: 15 .
JIOTIOTHUTENIBHO:

- MapKepHas J0cka- 1 mrT.

YueOHas mebenb:

- KOMIUIEKT Meben (Tocanogabix MmecT/APM) - 41/25 mr.;

- KOMIUIEKT Mebenu (mocagouHbix MecT/APM) s mpenonaBatens - 1
IIT.

(cuctemusIii 610K P4-640, 1945gz, 2*256Mb, 200Gb, Ccombo, FDD,
ATX 350W, kb/mous + mouurop TFT 19 LG1953S-SF 1 mt.)

2201 yuTaabHBIN 3211 Nel Komrmekt me6enu (IocaouHbIX MECT) Cp
Cresnaxu

Kommiexr mebenu (mocaoyHbIX MeCT) Al OMOnruoTeKaps
BrictaBounbIe mKagbI

[K 15-2500/H67/4Gb (MoruTop TFT19 Samsung) (10mT.);
npuntep HP Laser Jet P2055D (1mt.)

2416 VYdeOHast aynuTopus MenoBas 1ocka - 1 mr. Jlex
VuebHas mebenn:

- KOMILIEKT Mebeln (T0CaI0uHbIX MecT) — 44 mT.;

- KOMILIEKT MeOeld (T0CaI0uHbIX MECT) [Tl MpenoaBarens — 1 mrT.

2416 VYueGHast ayauTOpHs MenoBas focka - 1 mr. 3auér
VYueGHast MeOens:

- KOMILIEKT MeOend (0CaIouHbIX MecT) — 44 mIT.;

- KOMIUTEKT Me0Oenu (II0CagouHbIX MeCT) Al mpenoaaBatess — | mT.

9. METOIUYECKUE YKA3ZAHUSA JJISA OBYYAIOIIIUXCSA IO OCBOEHUIO JTUCIHUIIJINHBI (MOYJIS)

[penonaBanye TUCIUILTHHBI « XHMUSD) TPOBOTUTCS C HCITOIB30BAHUEM CIIEYIOIUX (POPM OpraHU3aIliK yaeOHOTO Ipoliecca:

¢ JICKIHUA, ITPOBCIACHUC KOTOpOﬁ OCHOBBIBACTCA HAa aKTUBHOM MCTOC 06y‘{6HI/IS{, npu KOTOpOfI ydalmurecs HE IMaCCUBHBIC CIIYIIATCIN,
a AKTUBHBIC YHYACTHUKHU 3aHATHS, OTBCHAIOIINC HAa BOIIPOCHI IMPEIIOAaBaTCIIA. BO]'[pOCBI npernoaaBaTeyid HAlICJICHBI HA aKTUBU3AIIUIO
IpOIECCOB YCBOCHUA MaTepuraa. HpenonaBaTenL 3apaHee HaME€YaCT CITMCOK BOIIPOCOB, CTUMYJIUPYIOIMINX aCCOMUATUBHOC
MBINUICHNUEC U YCTAHOBJICHUE CBsI3EH C paHee OCBOCHHBIM MaTEpUaJioM.

* 1abOpaTOpHBIE PAOOTHI, OCHOBBIBAIONIECS HA HHTEPAaKTHBHOM MeTO/ie 00y4YeHNs, IPH KOTOPOM yUaIfecs: B3anMOJICHCTBYIOT He
TOJBKO C TIpenofaBaTesieM, HO U APYT ¢ ApyroM. IIpu 3ToM JOMHHUpYET aKTUBHOCTD yUaIIUXCA B IIpouecce o0ydeHus. Mecto
IpernojaaBaTelis B UHTEPAaKTUBHBIX 3aHATHAX CBOJUTCS K HAIIPABJIEHUIO AEATENBHOCTH YYaIlUXCs Ha JOCTHKEHHUE IeTel 3aHATHS.
ITpu BEIMOTHEHNH JTAOOPATOPHOH PaOOTHI HEOOXOIMMO CTPOTO COONIOATH MTPaBHIIa TEXHUKH O0S30MaCHOCTH IPH OOpaIieHNH ¢
o0opyoBaHHEM, IPHOOpPAMHU B PEAKTUBAMH; BCE HCCIICAOBAHUS (M3MEPEHHS) TPOM3BOANTD C MAKCUMAIIBHOM TIIATEIBHOCTHIO; JUIS
BBIYMCIICHHH HCIOIb30BaTh KadbKyIATOp. [Ipu moaroroske k nabopaTopHoit paboTe 00ydaromuMcs peKOMEHIYeTCs
HPUAEPKUBATHCS CIETYIOIETO MIaHa:

- IPOYUTATh Ha3BaHHE PabOTHI, BEIICHUTH, KAKOBA IIENTb JIAOOPaTOPHON paboTHI, KAKOW XUMHIECKHH 3aKOH WM SIBIICHAEC H3yJaroTCs
B IaHHOW paboTe U KaKUM METOJOM OHa IPOBOIUTICS;

- IPOYUTATh ONMCAHUE PabOTHI OT Ha4aJIa JI0 KOHIA, HE 33/ICP)KUBAsICh Ha BBIBOJIE (POPMYIT;

- IOBTOPUTH COOTBETCTBYIOIIMIA TEOPETHUECKUIT MaTeprall, BHUMATEIbHO O3HAKOMHTBCS C COJIepKaHIeM paboTHI 1
obopynoBanueM. HaliTi OTBETHI Ha KOHTPOJIBHBIE BOTIPOCHI, IPHBEICHHBIC B KOHIIE OMICAHHUSI PaOOTHI;

- paccMOTpETh MO Y4eOHUKY YCTPOMCTBO U MPUHLHUI pabOTHI MPHOOPOB, KOTOPBIE OyIYT HCIOIB30BAaTLCS B padoTe;

- BBIACHHUTH, KaKHe XUMHYECKHUE SIBIEHHS OyIyT HEMOCPEICTBEHHO UCCIIEN0BATHCS;

- PacCMOTPETH B ONMMCAHUH JTAOOPATOPHOH PabOTHI NPHHIUITHAIBHYIO CXeMY SKCIIEpHMEHTa U TaOJHIy, B KOTOPYIO OyIyT
3aHOCHUTHCS Pe3yNbTaThl H3MepeHuit (1o HeooxoaumocTH). Eciu Tabmunet B paboTe HET, COCTaBHTH €€

- IPOyMaTh, KAKO OKOHYATEIbHBIN PE3yNbTAT U BBIBO JOJKEH OBITH IOJyUeH B JaHHOU TabopaTopHOi padorte.

Beimonaenne mabopatopHoi paboTH 3aKaHYNBaETCsS 0(pOPMIICHHEM OTIeTa, KOTOPHIH MIPOBEpSETCS IPEoIaBaTelIeM.

IIpaBuneHO OOopMIICHHBII OTUET IO TabOPaTOPHOH paboTe TOKEH COAEpKATh B ceOe CIEAYIONIe pa3aemsl:

- IOJIHOE Ha3BaHUE paboThI U e€ Ne;

- 11eJ1b paboThI;

- KpaTKHe TeOPEeTHYECKHEe CBEACHH 10 TaHHOH TeMe;

- ONMCAHUE YKCIIEPUMEHTATBHON YaCTH: PUCYHOK HIIM CXE€Ma UCIIONIb3yeMOl yCTaHOBKH, ITOPSIOK BRIITOTHEHHS paboTH,
HaOJI0aeMble SIBIEHNS, YpaBHEHHs NPOTEKAIOMNX XUMUYECKUX PeaKLuii, TaOIHIbI C pe3yIbTaTaMU SKCIIEPUMEHTOB,
rpadudecKkue 3aBUCHMOCTH;

- BBIBO/I (JIOJDKEH COOTBETCTBOBATH IIETH PAOOTHI).

IIpu 3amuTe nMabopaTopHOM pabOTHI (caue OT4YETa O €€ BBHIMOJHEHHUH) CTYJCHT JIOJKEH YMETh OOBSICHUTH LIENH, 3a1a4H, X0
HPOBEJICHUs pabOThI, €€ Pe3yIbTaThl, CIENIaTh BBIBOJ.




* caMOCTOsTeIbHasl paboTa, HalpaBJICHHAs Ha yriIyOJIeHHe U 3aKpeIlIeHHE 3HAHUH, a TaKKe pa3BUTHE NPAKTUYCCKUX YMEHHH,
3aKJII09aeTcs B paboTe CTYACHTOB C JISKIMOHHBIM MaTepHajIoM, TIOMCKE M aHAIN3€ MAaTePHAJIOB U3 INTEPATypPHBIX U SJICKTPOHHBIX
HCTOYHHMKOB MH(OpMAINH IO 3aJaHHOH TeMe, H3yUCHUH TeM, BRIHECEHHBIX Ha CAMOCTOSATEIbHYIO IIPOPAOOTKY, N3yIECHIH
MaTepHaja K IPaKTHYECKUM 3aHATHSIM.

¢ KOHTPOJIbHaA pa60Ta, CaMOCTOATCIBHOC BBIIIOJTHCHUEC KOTOpOfI TIO3BOJIACT NPUMEHUTH 3HAHUSA 110 XUMHWH IIPU PCIICHUN
CTaHAApTHBIX 3aJ1a4.

* TEKYIIUH KOHTPONb YIeOHBIX JOCTH)KEHUH 00yJaroiXcst HPOBOIUTCS ITOCTE U3YIEHHS KaKI0TO pasziera ¢ HCIOIb30BaHIEM
TEeXHHIECKUX CPEJICTB 00ydeHHs Ha O6a3e OaHKa TECTOBHIX 3agaHuil BusyansHoit cryauu Tectuposanus (VTS). Ha ocHoBe
COTJIACOBAHHOT'O PAacIICAHUs B ONPEEICHHOM KOMIIBIOTEPHOM KJIAcCe MHIIMBU/YJIbHO WIIH JJIS TPYIIIbI B LIEJIOM OPraHU3yeTCs
paboTa CTyIEHTOB C TECTOBOM 000104K0l. KonnuecTBO TeCTOBBIX 3a1aHMH, BBIIaBAEMBIX KaXKI0MYy 00yJaroIeMycst B paMKax
OJTHOTO KOHTPOJIA, B 3aBUCHMOCTH OT 00BheMa pasnena coctasisieT ot 20 1o 30. Bpems Ha moAroToBKy 0TBETOB — OT 45 10 60 MUH.

* KOHCYJIbTalMH. B ciydae 3aTpyIHEHUI IpH U3yYCHUH Kypca clieyeT 00paIaThes 3a IUCEbMEHHON KOHCYIbTAIMEH K CBOEMY
npemnoaBarento. KoHCyIbTanuu MOKHO MOIYYHUTh TI0 BOITPOCAM OPTaHU3AIMH CaMOCTOSTEIILHOM paboThI U 110 IPYTUM
OpraHU3aIIOHHO-METOJMYECKIM BOTIPOCaM.

* 3auyeT. K 3aueTy momycKaroTCs CTYACHTBI, KOTOPbIC BBITOJHIIIN BECh 00hEM 3aIUIaHUPOBAHHOW pabOTHI B YCTAHOBIICHHBIE CPOKH,
a IMEHHO: TIOCEIIAJIH JISKIIUHN U BEJIM KOHCTIEKTHI; BBITIOJIHIIIN JIAOOPATOPHBIE PAa0OTHI M 3aIIUTHIM OTUYETHI TI0 HUM; YCIIEIITHO
MPOILIA TECTUPOBAHKE TI0 OCHOBHBIM pa3fiesiaM TUCIHIUIMHBL 3a4eT OpraHu3yeTcs Ha 0a3e 2JeKTPOHHOTO OaHKa TECTOBBIX
3a/IaHUN U MOXET OBITh MPOBE/CH KaK B IMCbMEHHOM BHJIC B ayJIMTOPHH, TaK ¥ B IMCTUICHHOM KJIaCCE C UCIIOJIb30BAHUEM
BusyansHoii ctyaun TectrupoBanus (VTS). KonwaecTBo 3a1aHuid, BBIIAaBAEMBIX KXKJIOMY CTYICHTY B paMKaX HTOTOBOTO KOHTPOJIA,
coctasister 30. OOmmee BpeMs Ha IIOATOTOBKY OTBETOB IIPH TECTUPOBAHUH — 60 MHH.
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