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AHHOTanuA padoyeil MPOrpaMmbl IUCHUNIHMHBI

Jucnunimna «MeToauka npenogaBaHysi XUMUU» BXOJUT B 00s13aTENbHYIO 4acTh 0a30BOr0 MO-
nynst HanpaBienus b1.0.02.03 oOpa3oBarenbHOM MpOrpaMMbl MaruCTPAaTyphl IO HAITPABICHHIO
04.04.01 — Xumus. JluciuruinHa peaiu3yercs Ha XUMUYecKoM (akynpTere Kadeapoid Heopra-
HUYECKON XUMHUH.

Copnepxanne mucruiuimHbl. Kypc «MeTonrka mpenogaBaHus XMMHH» TO3BOJISIET 00ECTEUUTh
METOJUYECKYIO MOATOTOBKY MaruCTPaHTOB K paboTe B 00pa30BaTEIbHBIX YUPEKACHUSIX, 3aKpe-
NUTh HAYYHO-TIEJArOrMYeCKUe OCHOBBI METOJUKH MPENOAaBaHUs XUMUU U TO3HAKOMUThH CTY-
JIEHTOB C MEPEJOBBIM M€AATOTMYECKUM OIIBITOM.

JlucnunianHa HaneneHa Ha (OPMHUPOBAHME CIICAYIOIIMX KOMIIETCHIMH BBITYCKHHUKA: YHUBEP-
canpHbIX — YK-2, YK-3, npodeccuonansupix — [1K-8, ITK-9, [TK-10.

HPGHOI[aBaHI/IG JAUCHUIIIMHBI MTPEAYCMATPUBACT ITPOBCACHUC CIICAYIOIIUX BUIOB y‘~I€6HI:.IX 3aHA-
THH: JeKyuu, npakmuvdecKue saHAmuIA, CamoCcmoimenlbHaA paéoma.

Pabouas mporpamMMa IUCHUIUIMHBI IPEAyCMAaTPUBAET NMPOBEICHUE CIASAYIOUIMX BUAOB KOHTPOJIS
yCIIEBaEMOCTH B (OpME KOHMPOIbHAA paboma, mecmuposanue, KOJLIOKEUYM 1 TIPOMEKYTOUHBIH
KOHTPOJIb B (pOopMe 3auema u skz3amena.

O0BeM IUCIUIUIMHEI 9 3aYeTHBIX €QWHHMI], B TOM YHCle B 324 akagecMHYECKUX Yacax IO BUIAM
y4eOHBIX 3aHATUI

YueOHble 3aHATHS ®dopma npome-
B TOM YHUCIE: KYTOUHOMH aTTe-
% KonTakTHas paboTa oOy4Jaromuxcs ¢ npenoaBaTesieM CPC, B crauuu (3a4eT,
2 o U3 HUX TOM nuddepeHuupo-
3 g & | Jlex- | JlaGopa- | Ilpaxtn- | KCP | komcyne- | uncie | BaHHBIA 3auer,
& 2 UK TOpHBIE YecKHe TaIun 9K3aMeH 9K3aMeH
3aHSATHA 3aHATHS
[ 108 | 34 18 16 74 3ager
1 216 | 84 42 42 96+36 OK3aMeH
Bceero | 324 | 118 60 58 170+36




1. Ileaan ocBOEHMSI AN CHMIIJIMHbBI

Kypc «Meroanka npenogaBaHus XUMUU» JIOJDKEH AAaTh MarucTpaHTaM XUMHUYECKUX (a-
KYJIbTETOB YHMBEPCHUTETOB OCHOBHBIC IPEJCTABICHUSA O JOCTHKEHHUSAX OTECYECTBEHHOM IEAaro-
THKH, TIeJarTOTMYeCKOM MCUXOJIOTUN U TUIAKTUKU B X MPHIOKEHUH K BOIIPOcaM O0y4YeHHUs XU-
MHH B BBICIIMX U CPETHUX yUEOHBIX 3aBE/ICHUSIX.

2. Mecto aucuumiaunsl B cTpykrype OIIOII marucrpartypsbl

Juctummaa «MeToanka IpenojaBaHusl XUMUU» BXOAUT B BapuatuBHyo udacTh (b1.B.OJ13)

JTUCIUTIIMNHBI 00pa3oBaTeIbHOM mporpaMmbl Macucmpamypol o 04.04.01 — Xumwusi.
Kypc «Meronrka npenogaBanust XUMHUU» i cTyAeHTOB HanpaBieHus «04.04.01 — Xu-

MU CTPOUTCS Ha 0a3e 3HAHUHM M0 BCEM XMMMUYECKHM AMCLUIUIMHAM, OHosIoruy, (pU3nKe U Ma-
TEMaTHKe, 00bEM KOTOPBIX OINpeNeNsIeTCsl MporpaMMaMy HalpaBJIeHUsI MarucTpaTypa.

3. Komnerenunu odyuarerocsi, popmupyembie B pe3y/ibTaTe 0CBOCHUS THCHHUILINHBI
(mepeyeHb MJIAHUPYEMbIX Pe3yJIbTATOB 00y4YeHUsl).

HaumeHoBaHue
KaTeropuu (rpyn-
Nbl) YHHUBepPCaJb-
HBIX  KOMIIETEH-
it

Kox um HaummeHo-

BaHUe YHHBep-
CAJILHOI  KOMIIe-
TeHUUH BBIMYCK-
HHKA

Koa u HamMeHoOBaHMe MHIAMKA-
TOpa I0CTHKCHUA YHHMBEpPCAJIb-
HOIl KOMIETeHIIUHU BbIITYCKHM-
Ka

Pe3yabTaThl 00yueHust

Pazpabortka u pea-
JIM3aLHsl IPOEKTOB

YK-2. Cnocoben
YIPABISITH MPOEK-
TOM Ha BCEX HTalax
€ro >KA3HEHHOT'O
UK

YK-2.1. ®opmynupyer Ha OCHOBE
MOCTaBJICHHO# MpoGJieMbl MPO-
EKTHYIO 3aJjadqy W crocob ee pe-
LIEHUs Yepe3 pealn3alyio Ipo-
€KTHOTO YIPaBJICHUSI

3HaeT: criocoObI PeIICHHS TPOCKT-
HBIX 33124

YMmeeT: pemiaTh NOCTaBICHHbIE
MPOOJICMHBIC 3aa9n

Buaageer: peanuzanueil npoeKTHO-
r'0 yIpaBJIeHUs

YK-2.2. Pa3pabaTpIiBacT KOHIIETI-
MO TIPOEKTa B paMKax 0003Ha-
YeHHOW MpoOIeMbl: popMyInpy-
eT LelTb, 331241, 000OCHOBBIBAET
aKTYaJIbHOCTh, 3HAYUMOCTb, 0XKH-
JlaeMbI€ Pe3yJIbTAThl U BO3MOXK-
HBIC C()ephI UX TIPUMCHEHUS

3HaeT: KOHILENINH, 340491 1 3Ha-
YUMOCTb OKUAEMBIX PE3YJIbTATOB
MIPOEKTa

‘YMeer: ynpaBisiTh IPOEKTOM HA
BCEX CTaIUsIX

Bnaaneer: HaBbIKaMU pa3pabOTKA U
(dbopMynHpOBaHUS LIETICH U 0XKHIA-
€MBIX PE3yJbTATOB IIPOCKTOB

YK-2.3. [Inanupyer HeoOX0q1-
MBI€ PECYPCHI, B TOM YHCIIE C
Y4ETOM UX 3aMEHIEMOCTH

3HaeT: NOoTEHINABLHBIE BO3MOX-
HOCTH IPUBJICUCHHUS PECYPCOB IS
peanM3ayy IpoeKTa

YMeer: npuBJIeKaTh PeCypehl s
peanm3aiy IpoeKTOB

Buageer: HaBbIKaMu 0OPMIIEHHS
U CHCTEMATHU3alNH IPOEKTHON J10-
KyMEHTaINH

YK-2.4. PazpabaTpIBacT miaH
pea3ayy MpoeKTa ¢ UCIIONb30-
BaHWEM MHCTPYMEHTOB IIAHUPO-
BaHUS

3HaeT: METO/IbI [UIAHUPOBAHUS
poeKTa

YmMmeer: pa3pabaTeIBaTh IU1aH pea-
JIH3ALUH

Buiajeer: HHCTpyMEHTaMH TUIAHU-
poBaHus

YK-2.5. Ocy1ecTBIsseT MOHHTO-
PHHT X0J1a peaJn3alliy MPOCKTa,
KOPPEKTHPYET OTKIOHCHHUS, BHO-
CHUT JIOTIOJTHUTEIbHBIC N3MCHCHHUS
B IUIAH PealIM3alliy MPOCKTa,
YTOUHSIET 30HBI OTBETCTBEHHOCTH
YYaCTHHKOB IPOEKTA

3HaeT: X0/ U IUIaH peaau3aliu
IIPOEKTa

YMeeT: oCyLIECTBISATH MOHUTO-
PHHT IIpOEKTa

Buiajgeer: HaBBIKAMU peaTn3aUN U
KOHTPOJISI TPOEKTA




Komannnas pabora
U JIUJEPCTBO

YK-3 Crniocoben
OpraHW30BBIBATHh H
PYKOBOIUTH pabo-
TOWl KOMAaHbI, BHI-
pabatbIBas KO-
MaHIHYIO CTpare-
THUI0 JJIS JTOCTHXKE-
HUS TOCTaBICHHOM
LEH

YK-3.1. YcranaBnuBaeT u pa3BH-
BaeT Npo(eCcCHOHATBHBIE KOHTAK-
TBI B COOTBETCTBHH C NOTPEOHO-
CTSIMH  COBMECTHOH JESTEIBHO-
CTH KOMaH[bl, BKIIOYass OOMEH
nHpOpManueil u BEIpaObOTKY €IH-
HOHM cTpaTeruu B3aUMOACUCTBUS
KOJUICKTHBA

3HaeT: MPUHIMIBI OpraHU3alUH U
yIIpaBJeHUs KOMaHI0U

YMeer: ynpaBiATe W OPTaHU30BBI-
BaTh KOJUIEKTUB

Buageer: opranuzanuei ynpasie-
HUS KOJUTEKTHBA

YK-3.2.0pranusyer u pyKOBO-
JIUT, B COCTaBE KOMaH/Ibl, COCTaB-
JICHWEM, TEePEBOJIOM U pENaKTH-
pOBaHMEM pa3IMYHBIX aKaJeMH-
YECKUX M HAYYHBIX TEKCTOB

3naer: METOAbI NEPEBOJA U peaak-
TUPOBaHUA aAKaJACMUYCCKHUX TCK-
CTOB

VYwmeer: PEAAKTUPOBATL U TICPEBO-
JUTh aKaACMHUYCCKUC TCKCThHI
B.]IaneeT: HaBbIKaMH PECAAKTUPOBaA-
HUA U IEPEBOJA TEKCTOB

npodeccronalb-
HbIC KOMIICTCHIIN

TIK-8 Cnoocoben
OCYIIECTBIIATh  II€-
JIATOTHUYECKYIO JIesl-
TENBHOCTh IO IIPO-
rpaMMaM CpeIHEro

ITIK-8.1. BeiOupaer ontumainbHbIe
METOIbl U METOMUKH IIperojaBa-
HUA JUCLHUIUIMH ~ XUMHYECKOH
HamnpasyieHHoctH B cucteme CIIO,
BO u AI10

3Haer: METOIBl IIeIarorM4ecKom
JIEATEITIPHOCTH B OOJIACTH OpTaHH-
YEeCKON XUMHUH

YMeeT: NMPUMEHATh W ONTHMHU3H-
poBaTh METOJUKH MPETIOJaBaHUS

npo¢ecCHOHAIBHO- XUMHYECKHUX AUCLUUILINH

ro, BBICHIETO M J0- Buiageer: nporpamMmamu CpeiHero
HOJIHUTEIBHOTO poQeCCHOHANBHOTO, BBHICIIETO H
o0pazoBaHus JIOTIOJIHUTEILHOTO 00pa3oBaHuUs
IK-9  Cnocoben | IIK-9.1. CocraBnsier n peanusyer | 3HaeT: IUIaHbl Y4€OHBIX 3aHATHH U

OCYILIECTBIISITH  HA
OCHOBE CYIIECTBY-
FOLIMX METOTUK
OpraHHU3aI[HOHHO-
METOJIHYECKOE CO-
MPOBOXICHHE 00-
pa3oBaTeNnbHOrO
mporecca Mo Mpo-
rpaMMaM CpeHero
npodeccroHabHO-
ro, BBICIIETO H J0-
MOJIHUTEBHOTO
o0pa3oBaHUs

IUIaH y4eOHBIX 3aHATHH O IIpo-
rpammam CIIO, BO u IO Ha
OCHOBE CYIIECTBYIOIINX METO/IHK.

METOJIbl OPTaHU3AI[OHHO - METO-
JIUYECKOTO COMPOBOXKICHUS y4eO-
HOTO TIpoIiecca

YMeer: coCTaBIIATH IUTaHBI y4eO-
HBIX 3aHATHI Ha OCHOBE CyIIe-
CTBYIOIINX METOJIUK

Bnaneer: HaBBIKAMU TIPOBEICHHS
U COIPOBOXKACHUS 00pa30BaTEIIh-
HOTO TpoIiecca

IK-10 Cnoocoben
OpraHU30BaTh u
OCYILECTBIIAAITh Y-
KOBOJICTBO ITPOCKT-
HOI JeITebLHO-
CTBIO yUaIuxcst
cpenHero mpodec-
CHOHAJILHOTO,
BBICILIEFO U JOIOJ-
HUTEJIBHOTO O00pa-
30BaHUs B 00JIacTU
XUMHUHU U CMECIKHBIX
HAYK

MNK-10.1. OcymecTBisier pykKo-
BOJICTBO TPOCKTHOW U HAY4YHO-
HCCIICIOBATCIILCKOW  JIESITEIBHO-
CTBIO OO0yYaImuxXcs MO Ipo-
rpaMMam CpeaHero mpodeccro-
HAIBHOTO, BbICHIEr0  (YPOBEHb
OakanmaBpuaTa) M JOIOJHHUTEIb-
HOTO 00pa3oBaHUs B 00IAaCTH XU-
MUH ¥ CMEKHBIX HAyK

3HaeT: MeTOB! PYKOBOJCTBA IIPO-
€KTHOMU eATEeNIbHOCTBIO YUaILUXCs
YMeer: OCyLIECTBIATh PYKOBOJ-
CTBO IPOEKTHOM M HAy4HO - HC-
CJIEIOBATENILCKON  EATEIILHOCTHIO
yUaIuxcst

Buajgeer: megarorndecKkuMu, Me-
TOJMYECKUMH U BOCIIUTATEIbHBIMH
METOaMH pabOoTHI C ydaIuMes

4. O0beM, CTPYKTYpPa H coiep KaHue U CIUTIIHHBI.

4.1. O6beM TUCHMILIMHBI COCTABJIAET 9 3aUeTHBIX eIMHNIL, 324 akaleMUYeCKUX YaCOB.

4.2. CTpyKTYypa QM CHUIINHBI.




Pa3nenanl u TeMBI

Buabl yueOHoi pa-
00ThI, BKJIIOYAS ca-

®opMbI TEKYLIET0
KOHTPOJIA ycleBae-

<
[
Ne AU CIUIINHbI = MOCTOSITEJIbHYIO pa- L§ MOCTH (no Heodenam
n/n = 00Ty CTyIEHTOB H =" cemecmpa)
= § TPYA0EMKOCTH (B Ya- EE dopMa pPoMeKy-
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Mopynb 1. MeToguka o0y4eHusi XMMUM KAK HAYKa U KaK y4eOHAs I CHUIIIHHA
1 Metoauka oOydenus | | -1 2 2 12 | Ompoc, KOHTpOJIbHAS
XUMHUH KaK HayKa H pabora
KaKk yd4yeOHas UCIIH-
wmHa. [Ipomece 00y-
YeHHUs] XUMHUU Kak Te-
JAroruyecKasi CHUCTe-
Ma
2 Conepxxanue oO0yue- I "n-v | 4 2 14 | Atrectamuss 1o MoOy-
HUSg XuUMHH. J{umax- o 1
TUYECKHE TPeOOBaHUS
K COJEpPKaHHUIO y4eO-
HOTO TpeAMeTa XH-
MHUUA W Y4YEOHBIX XH-
MUYECKUX JUCIHUILTIH
Hmoeo no mooynro 1. 6 4 26
Monyins 2. Opranusanusi npouecca 00y4eHusi XUMHUH
1 Cucremnsiii nogxoq k | | VI- 2 2 8 | Ompoc, TectupoBaHue
OnpeIe/IEHHIO co- Vil
Jep>KaHusl Kypca Xu-
MHUU B €ro CTPYKTY-
PUPOBAHUIO
2 Metoner  oOyuenus | | | VII-| 2 2 8 | Ompoc, KOHTpOJBHAs
xumun. Knaccuguka- IX pabora
IIMA METOJIOB OO0yue-
HUS
3 TexHoMOTHH 00YyHUe- I | XX 2 2 8 | Arrecraius 10 MOy~
HUS XUMUU o 2
Hmoeo no mooynro 2. 6 6 24
Mopynb 3. ®@opmbl U cpeacTBa 00y4eHUsI XHMHH B BBICIIEH IIKOJIe
1 Opranu3anuoHHbIC | XH- | 2 2 8 | Ompoc, TecTupoBaHue
bopmbI 00yueHust Xl
XMMHM B  BBICHIEH
IKOJIE
2 CpenctBa 00y4YeHHS I XIV-] 2 2 8 | Ompoc, KOHTpOJBHAs
XUMHUH XV pabora
3 Kontpone pesympra- | | | XVI- | 2 2 8 | Arrecraius 10 MOy~
XVII mo 3

TOB OOy4YeHUS W Jua-
THOCTHKA  KayecTBa




3HAHUW U YMEHUU M0
XUMHUHU

Hmoeo no mooynro 3.

6 6

24

Hmozo 3a | cemecmp:

18 | 16

74

3auer

Il cemecTp

Monyinb 1. MeToabl aKTHBHOTO 00y4eHHs

NuTtencudukanus u
ONTUMM3AIIHS YIeO-
Horo nporuecca. Oc-
HOBHbIE (DaKTOPBI UH-
TeHCU(pUKAIHIH 00Y-
YEHUS

4 4

10

Ompoc,
pabora

KOHTpPOJIbHAA

Metoabl akKTUBHOT'O

00yYEeHUS U UCTIOJb-
30BaHMe UX B pabore
YUUTEIEH-HOBATOPOB

-
v

10

ATTrecTaniss IO MOIY-
o 1

HUmoeo no mooyno 1:

8 8

20

Monyib 2. ®opMbl OPpraHus

alnum y

YeOHOM NeATeJHLHOCTH

®opmsbl yueOHOH pa-
00T#HI, KIaccudurKa-
U U METOJAUKA UX
BBIOOpA

V-
Vi

4 4

10

Onpoc, KOHTpoOJIbHAA
paborta

Urpossie popmer
o0ydenusi. Mecto u
pOJIb UTP B yueOHOM
npouecce. Knaccu-
buKanms urp

VII-
Vil

10

ATTecTaniss IO MOIY-
JI10 2

Hmoeo no mooynro 2.

8 8

20

Monyins 3. HoBble nep

aroru4yeCKue TexXHoJI0ruu

Urpossie popmer
00yJeHUS U UX HUC-
NOJIb30BaHUE HA yPO-
Kax XUMHH

VIII-
IX

4 4

10

Onpoc, KOHTpOJIbHAA
paborta

HoBrle megaroruue-
CKHE TEXHOJIOTHH U
HUX HUCIIOJL30BaHNE B
Kypce XUMHUU

X-XI

10

ATTrecranug
nyio 3

10 MO-

Umoeo no mooyno 3:

8 8

20

Monyinb 4. ®opMHUpPOBaHUE U PA3BUTHE CUCTEMbI NOHATHH

B XUMHUH

Hogsie TpeboBanus K
TIOBBIIIICHUIO Kaye-
cTBa U 3P PEeKTUBHO-
CTH 00y4YCHUS

Xl

2 2

6

Onpoc, KOHTpoOJIbHAA
paborta

dopmMupoBaHUE U
pa3BUTHE CUCTEMBI
MIOHSATHUH O BEIISCTBE
A XUMHYECKOM dJIe-
MEHTE B Kypce XUMUU
BBICIIICH IITKOJIBI

Omnpoc, TectupoBanue

Amnanusz popmupoBa-
HUS M pa3BUTHS CU-
CTEMBI IIOHATUH O

X1

ATTrecranug
o 4

10 MO-




XUMHYECKOW peaKkIuu
U XUMUYECKOM TIPO-
HU3BOJICTBE

Umoeo no mooynio 4: 10 | 10 16

Mopaynb 5. Ucnosb30BaHMe HALJISJAHOIO MaTepuaja M KOMIBHTEPHLIX NMporpaMm B
yueOHO# 1esiTeJIbHOCTH

1 Meroanyeckue moa- I | XIV | 4 4 6 Ompoc, KOHTPOJIbHAS
XOJIbl K U3y4EHHIO -XV pabora

tembl “Ilepuoanye-
CKHUH 3aKOH U IEPUO-
IHYecKas CHCTEMa
XAMHYECKHX DJICMEH-
toB JI.. Menpaenee-

Ba

2 Cospemennas teopust | |l 2 2 8 | Onpoc, TecTupoBaHKE
CTPOCHHS OpTraHuyYe-
CKUX COEIUHEHUHN KaK
OCHOBA M3Yy4EHHUsI Op-
TaHUYECKOU XMMUU

3 Hcnonp3oBanue KoM- I | XVI 2 2 6 ATTecTanis 10 MO-
MBbIOTEPHBIX TTPO- YIS
rpaMM B y4eOHOMH Jie-
SATEITLHOCTH
Hmoeo no mooynio 5: 8 8 20
Hmozo 3a || cemecmp: 42 | 42 96 | Dx3ameH
Dk3aMeH (TOJAroTOB- 36
Ka, c/1ayua)
HUTOI'O: 60 58 170 | 3auer, 3K3aMeH
+36

4.3. Copep:xanue TUCUMILIMHBI, CTPYKTYPUPOBAHHOE 110 TeMaM (pa3aesiam).
4.3.1. Conep:kaHue JeKIMUOHHBIX 3AHATHI M0 JUCIHUIIINHE

| cemecTp
Moayanb 1. MeToguka o0yyeHusi XUMHHM KaK HAYKa M KaK yuyeOHAasi JUCHUIIMHA

1. Jlekyusa 1. Memoouxa odyyenusn xumuu Kak Hayka u yueonas oucyunauna. Illpoyecc ooy-
YeHUuA XUMuUU KaK neoazocuyeckasa cucmema (2 uaca). Meronuka o0yueHus: XUMHH KakK Hayka,
ee MpeaMeT, 3a/1ladyll U MeToAbl uccieaoBaHusa. CBA3b METOAUKH OOy4eHHs XUMUU C APYTUMU
HayKaMH, €€ MECTO B CUCTEME MeJarornueckux Hayk. Meronrka o0y4yeHUs] XUMHUU KaK y4eOHbIN
npenmer. [Ipornecc oOyueHus XuMuu Kak neaarorudeckas cucrema. OO01iast MoJieNnb 1eJIOCTHOTO
nporecca 00y4eHUsT XUMUH, KPaTKasi XapaKTePUCTHKA €€ dJIEMEHTOB (IIeTH, COJIep:KaHue, METO-
IIbI, CPEACTBA, OPTaHU3AIMOHHBIE ()OPMBI, KOHTPOJIb YCBOCHHUS M JUArHOCTHKA C(HOPMHUPOBAH-
HBIX 3HAHUHW W yMEHHWH), WX B3aUMOCBS3ed M B3auMOBIUSHHUHA. [IpuHIUNBI 00y4eHHS XUMHH
(Hay49HOCTh, JOCTYITHOCTH, TPYAHOCTb, AKTHBHOCTh, WHAMBHUAyAIM3AIlHs], PAa3BUTHE IO3HABA-
TeNbHBIX CIIOCOOHOCTEN U JIp.). [IpeeMCTBEHHOCTh M B3aUMOCBSI3b O0YUE€HUS XUMHUH B CpEAHEH
nikoJie ¥ B By3e. OcoOEHHOCTH MpenojaBaHusl XUMHUH B BbIciIel miKkoje. OCHOBHbIE MPUHIUIIBI

oTbopa H3ydaemMoro marepuaiga Cc ydeToM mnpoduis ydeOHOro 3aBeAcHHUsS. JIEKIIMOHHO-




CeMMHapcKas cUcTeMa 3aHsATHH. Jlekuum, cemuHapbl, JabopaTopHble pabOThI Kak OCHOBHBIE
GopMBI M3Yy4eHHUS XUMHU. DIEMEHTHl Hay4YHO-HCCIIEIOBATENIBCKOM pPabOThl B MPAKTHKyMaXx.
KypcoBsle paboTsl Kak BakHelmas ¢opma O0Oyd4eHHS CaMOCTOSTENbHOW  HaydHO-
UCCIeIoBaTeIbCKON paboThl. OpraHu3anus caMOCTOATENbHON pabOThl U METOJIbI KOHTPOJIS 3HA-
Hull. MeTonuka cocTaBieHHUs] pabOYMX MPOrpaMM U KaJeHAApHBIX IJIAHOB. 3aKOHOJAATEIbHBIE
JOKYMEHTBI, ONpEAETSIONe ColepkaHue XuMudeckoro odpa3oBanus. Hocurenu coneprkanus
XUMHUYecKoro oOpazoBanus. ['ocynapcTBeHHbIe 00pa3oBaTeIbHbIe CTAHAAPTHI IIKOJIBHOTO U BY-
30BCKOTI'0 XMMHUYECKOT0 00pa3oBaHusl. TUIIBI TPOTrpaMM U BUIbI yUEOHHMKOB MO XMMHH B IIKOJIE U
B By3e. [lmanupoBaHue paboOThI mpernoaaBareis By3a. Bunbl rumanupoBanus. llenu u 3amaum
oOyuenust xumuu. OOyueHne, IpenojaBaHue U YYeHUE KaK OCOOBbIC BHJbI YEIOBEUECKOU Jes-
tesnbHOCTU. ColManbHbIN XapakTep o0ydyeHus. Posib XuMuM B )KU3HU 00IIECTBA U 3HAYCHHE XU-
MHYECKOro oOpa3oBaHus. Tumbl mporecca oOydeHus: MHOOPMAIMOHHBIA W MPOTYKTUBHBIN
(TBopueckmif). X mpemmyIlecTBa U HEIOCTaTKHU;, MX COOTHOIIECHHE B 3aBUCHMOCTH OT IeJed
oOyuenus. ['ymanuzanus U rymanutapusanus oOydenus. llenu u 3agaum oOyueHuss XMMHUU B
BbICIIEH IIKOJE (IJI1 HEXMMHUYECKUX, €CTECTBEHHOHAYUYHbIX U XUMUYECKUX CIEIUAIBHOCTEM).
CoBpeMeHHbIH clielraIiucT U OCHOBHbIE TpeOOBaHUS, MpeabsaBisieMble eMy olmiecTtBoM. Dop-
MHUPOBaHHE TBOPYECKOI'O0 XMMHUYECKOTO MBIIUICHUsI — Haubosee o01ias 1eab 00yuyeHHs] XUMUH.
XuMHUECcKasi HayKa Kak MCTOYHUK M TEOpPETHYecKasi OCHOBA 0TOOpa colep>KaHHs U MOCTPOCHHS
KypcoB XUMHHU. Vcropmueckue, MeTooJOrHueckue, (uiaocodckue, JTOTHUECKUE U MHUPOBO3-
3peHYECKUe 3HAHUS, UX 3HAUCHHUE U CIIOCOOBI BBECHUS B KypC XUMHH.

2. Cooepocanue odyuenusn xumuu (4 uaca). Coaepxanue MIKOJIBHOTO U BYy30BCKOT'O XMMHYe-
CKOro o0Opa3oBaHUs, €0 OCHOBHBIE BUJABI U ypoBHU. DaKTOPHI, ONpeAeNsole coaepKaHue
y4eOHOTro TpeaMeTa XUMHUHU (COIMAbHBIA 3aKa3 OOIIeCTBa, YPOBEHb PA3BUTHS XHUMHYECKOMN
HAYKH) ¥ Y4eOHBIX XUMHUUECKUX JUCIHIUIMH. [IugaKkTHUecKue TpeOoBaHMs K COAEepPKaHUIO yueo-
HOTO MpeIMeTa XUMHUH M YIeOHBIX XUMUYECKUX JAUCIUILIMH: KPUTEPUH ONTUMHU3ALUN 00beMa U
CJIO)KHOCTH y4yeOHOTo Marepuaia, JUIaKTUYeCKHe MPUHLIUIBI 0TOOpa COAep KaHusl U MOCTpoe-
HUSI KypCOB XMMMHU (HAYYHOCTb, JOCTYMHOCTb, CUCTEMHOCTh U CHCTEMaTHYHOCTh H JIp.), BeIy-
M€ WU €CTECTBEHHOHAYYHBIX KypcoB. MeToauueckre MpUHIUIIBI 0TOOpa CoAepKaHusl U TMo-
CTPOEHHS KypCOB XMMMH: MPUHIIUI COOTBETCTBUSI Y4eOHOTO MaTepuaia ypoOBHIO COBPEMEHHOMN
XUMHUYECKON HayKH (MIPUHIUI MEPEHECEHHs] CHCTEMbI HAYKH Ha CUCTEMY y4e€OHON JUCIMILINHBL,
MPUHLINI TIEPEHECEHUs JIOTUKH HAyYHOTO0 PacCMOTPEHMsI 00bEKTa Ha MOCIeA0BATENbHOCTh U3Y-
YEeHUs MaTepualia; MPUHIUI BeIyLIeH pojiu TeOpUU B 00yUEHHUH; PUHIIUIT ONITUMAJIBHOTO COOT-
HOLICHUS TEOPHH U (HAaKTOB); MPUHLUI PA3BUTUS MOHATHI; NPUHLMI PA3JIEICHUS TPYIHOCTEH.
CooTHolIeHHEe CTPYKTYphl HAYYHOIH TEOPHH U CTPYKTYpHI cojepxkanus o0ydenus. Cnermduye-
CKHe OCOOCHHOCTH MpPENOoAaBaHMs KypcoB OOIIeH, GU3MUECKO, HEOPTaHUYECKOM, aHAIUTHYC-
CKOM, OPraHu4ecKOi W JAPYrMX BETBEW XMMHHU. DKOJOTHs B Kypcax xuMuu (2 uwaca). Comepxa-
HUE KYypCOB XMMHUYECKOH KOJOTHH U 3Kojorndeckoil xumuu. Coliep:kaHue U METOJUKA Mpero-
JTaBaHUSI OCHOBHBIX YYCHHMM XUMHH: XUMUYECKONH TEpMOJMHAMUKH (y4EHHE O HANpaBICHUH pe-
aKIIU1), XMMHUYECKON KMHETUKH (YUEHHE O CKOPOCTSX U MEXaHM3Max peakiuil), ydeHHil o CTpo-

CHHHU BCIICCTBA U O NICPUOAUICCKOM U3MCHCHHUU CBOMCTB XMMHYECKHUX 3JIEMEHTOB.

Moayas 2. Opranu3anus npouecca 00y4eHusi XMuMHH



1. Cucmemnutit n00Xx00 K onpedeneHuro cooepicanus Kypca Xumuu u e20 CmpyKmypupoea-
Huto (2 waca). IlocTpoeHne Kypca XMMUU Ha OCHOBE ITIEPEHOCA CUCTEMbI HAYKU Ha CUCTEMY 00Y-
yeHus(IpeBpalleHne YUeHUI HayKu B OJIOKU cozepKaHHs yu4eOHOro Kypca; OJIOKH COJlepKaHHs
KaK 3JI€MEHTBI CUCTEMbI O0YYEHHs; BHYTPUAUCIUILUTUHAPHBIC U BHYTPUIIPEIMETHbIE CBSI3U Kak
cHUCTEMOOOpa3yIOIINEe CBSI3U MEXIY DJIEMEHTAMH COJEpKaHus Kypca); ¢puiaocodckue, MUPOBO3-
3peHYecKHe, METOA0JIOTMUYECKHE U JIOTHUECKHEe 3HaHUSI, BBOJIUMBIE B CO/IEp)KaHUE O0YUYCHUS XH-
MUH; MOCTPOCHHE Kypca XMMHHM Ha OCHOBE CHCTEMHOIO IpEICTaBJICHHS NpeaMeTa M3ydeHUus
XUMHH (BEIIECTBA WM XMMHYECKOT0 MpoIlecca); MOCTPOEHUE Kypca XMMUU Ha OCHOBE KOHIIETI-
TyaJIbHBIX CHCT€M XHMMHUHU. CHUCTEMHBIN IMOAXOJ K ONPEIEICHUIO MOCIEA0BATEIbHOCTU IpeEa-
CTaBJICHUS COJAEPKAHMSI Kypca XMMMH: IOCJIEOBATEIbHOCTh M3yYEHMs] MaTepuana Ha OCHOBE
NPUHIUIA pa3JesieHus] TpyIHOCTeH (JIMHEHHbIN, KOHIIEHTPUYECKUH, OJI0YHO-CHCTEMHBIN CIIOCO-
OBl TIOCTPOEGHUS Kypca); MOJYJIbHAs CUCTEMa IMOCTPOSHHs COAEp)KaHUs; MOCIEeI0BATEIbHOCTD
U3YYEHHs MaTepuana Ha OCHOBE JIOTUKHM Hayku. [IporpaMMbl o XMMHH AJISl BBICHIEH IIKOJIBL.
YueOHuK Kak (hopma IpeIcTaBICHUS COACPIKAHUS.

2. Memoowt ooyuenus xumuu. Knaccugpuxayuu memoooeé ooyuenus (2 uaca). Iloustre o me-
Toze 00y4yeHus. B3auMocBsI3b 1 B3aUMOBIIMSIHUE 11€JIei 00yueHusi, CoJiep>KaHusl 00y4eHUs U Me-
To10B 00yueHwus. Knaccudukamum metooB o0yueHus. OOIIenorndeckue u TUIaKTHIeCKIe Me-
TOJIbI, MX KpaTKasi XapaKTePHUCTUKAa U OCOOCHHOCTH MX MPUMEHEHUus B oOyueHun xumuu. Kmac-
cuduKams MeToaoB o0ydeHus. [IpoayKTHBHO-TIONCKOBOE M TPAIUIMOHHOE (MH(OpPMaIMOHHOE
o0y4yeHHe) U MX COOTHOIIEHHE NpPHU IMPENoAaBaHUU MPOPMIMPYIOMEH U HEeNpOoUIHPYIOIeH
JUCIUIUIMH (XMMHSI B XUMUYECKUX M HEXMMUYECKUX By3ax). Metoasl popMupoBaHUS TBOpYE-
CKOT'O XMMHYECKOro MblluieHus. Crenuduueckue MeToAbl 00ydeHHs] XUMUH. XUMHUECKUN dKC-
NEePUMEHT KaK CHelu(puuecKuii MeTon oOydYeHHs XMMHUHU, €r0 MECTO M 3HAYeHHE B Ipoliecce
oOyueHus. JIeMOHCTpaIIMOHHBIA XUMUYECKHH SKCIIEPUMEHT, €r0 OpraHu3aIis U METOJMKa Ipo-
BE/ICHUS B BBICIICH IMIKOJE. YUCHHUYECKUI XMMUYECKUNA SKCTIIEPUMEHT, TpeOoBaHus K Hemy. Jla-
OopaTopHBIE MPAKTHUKYyMbI, METOAMKA UX MPOBEACHUS B CPEJHEH IIKOJEe M B BBHICIICH MIKOJE.
Hcnonp3oBaHne XMMHUYECKHX 3aJad B Ipolecce OOy4YeHHs: CHCTEeMa XMMHUYECKUX 3a/1ad Kak
YCIIOBUE YCHEIIHOCTH (POPMHUPOBAHUS YMEHUS peliaTh 3a/1auM; eIUHbI METOIUYECKUI MOAX0/]
K pPEIeHUIO0 3a/1a4 110 XUMHUHU.

3. Texnonozuu ooyuenus xumuu (2 uaca). Ilonstre 0 TEXHOJOTHH OOyUCHHS XHMHHU, KIIACCH-
¢ukanuu TexHonorui ooydenus xumud. COBpeMEHHOE TPaJUIIMOHHOE O0y4YeHHUE, ero Kparkas
XapaKTEepUCTHKA: TPAJAUIMOHHAS JIEKIIMOHHO-CEMUHApCKasi cucreMa oOyueHust xumun. Cucre-
MaTH3alus METOIOB OOyYeHHs B 3aBHCHMOCTH OT YHCJa JaBa€MBIX B OOYYEHHU OPUEHTHPOB.
ANTOPUTMHU3UPOBAHHOE OOYUYEHUE XMMHUH. AITOPUTM M AITOPUTMUYECKOE MPEANHUCAHUE; BHUIBI
QITOPUTMOB U AITOPUTMUYECKUX HPENNNCAHUIN; METOAMKA OCYLIECTBIECHUS alTOPUTMHU3ZHPO-
BaHHOTO OOYYEHHS B CpeaHed W BhICIIeH mkoie. [IporpaMMupoBaHHOe 00y4YeHHUE XUMHHU: JIH-
HEellHbIe U Pa3BETBJICHHbIE Y4eOHBIE MTPOrPaMMBbI; IPOrPaMMHUPOBAaHHBIE yueOHbIe TOCOOUS; Me-
TOAMKA OCYIIECTBICHHUS MPOTPaMMHUPOBAHHOTO OOyUEHHsI B CpeaHed W BeIciiel mikoie. [Ipo-
OsieMHOE OOy4YeHHE XUMHH: MPOOJIEMHBIE CUTYallMH; METOJUKA OCYIIECTBICHUS MPOOJIEMHOTO
oOydeHus B cpenHel W Boiciiel 1mkoie. CrocoObl co3Manus MPOOIEMHBIX CUTYAIlMid U pa3pe-
nieHust y4eOHO-HayqHbIX TpobiieM. COOTHOIIEHHE “BOMPOC - 3amada - npobnema’. Mccnenopa-

TeNbCKOE OOyUeHHWE XWUMUU: Yy4eOHBIE MCCIEeIOBATENbCKUE pAOOThI, OpraHU3alis UCCIIe0Ba-



TEIHCKOTO JIA00PATOPHOTO MPAKTHKYMAa M CAMOCTOSITENILHON PabOThI, MOJICTHPYIOIICH HAYIHYIO
JEeSTENIbHOCTh. MoaynbHOE 00ydeHHEe XUMHH: MOIYJb, €T0 CTPYKTYpa, METOJAMKA OCYIIECTBIIe-
HUS MoAyiabHOro oOyueHus. Kommbprotepusanus oOyudeHusi. lcmonp3oBaHHWE METOIOB IPO-
IPaMMHUPOBAHHOTO U aTOPUTMH3UPOBAHHOTO OOyUYEHUS B METOJUKAX KOMIIBIOTEPHOTO 00yde-
Husl xumud. KoHTponupyromye KoMnbloTepHble Tporpammel. HempepbiBHOCTh 00yueHus. Me-
TOBI PA3BUTHS CIIOCOOHOCTEH K CaMOOOYUYEHHUIO i CaMOOOpa30BaHUIO.

Mopayib 3. ®opmbl 4 cpeAcTBa 00yUeHHs] XMMHH B BbICHIEH 1IKOJIe
1. Opzanuzayuonunsie gopmol odyuenus xumuu 6 evicuwen wikone (2 uaca). AymuTopHbIC U
BHEAYIUTOPHBIE (POPMBI OOYUYCHHS] XMMHH B BBICHICH INKOJE, MX KpaTKas XapaKTepUCTUKA U
B3aUMOCBsI3b. T€Opusi MOAITAMHOrO0 YCBOEHUS 3HAHUM U €€ MCIOJb30BaHUE B OpraHU3alUH MPO-
1ecca o0y4eHusl XUMHH (ITarbl YCBOSGHUS HOBOTO 3HAHUS M MX MPHIIOKEHUE K OpraHU3allioH-
HbIM (popmam oOydenust). Tema kak OJIOK 3aHATUN pa3lNUYHBIX BUIOB B BBICIICH IIKOJIE, OOIIHE
MOJXO/IbI K MJIAHUPOBAHUIO TeMbl. CTPYKTYypa y4yeOHbBIX 3aHATUN pa3HbIX TUIOB. JIEKIus 1Mo Xu-
MUU B BBICHIEH LIKOJIEe, TpeOOBAaHUS K HEl, MeToAuKa npoBeaecHus. OOIieHne JeKTopa ¢ ayau-
TOPHUEH.
2. Cpeocmea ooyuenusn xumuu (2 uaca). JIeKIIMOHHBIC JTEMOHCTPAIIMU U JEMOHCTPAIMOHHBIH
sKcriepuMeHT. [lyTu moBbIIeHUS O0ydYaromieid (YHKIUU JEMOHCTPAIIMOHHOTO XUMHYECKOTO
JKCHiepUMeHTa. JIEKIIMOHHBIM KOHTPOJIb 32 YCBOCHHEM 3HaHUil. JIabopaTopHBIN MPAaKTUKYM IO
XUMHHU, TpeOOBaHUS K OpraHM3alnuu JabopaTopHO pa®oThl B BhIciIed mkose. Ponp mabopa-
TOPHOTO TPAaKTHKyMa B 00ydeHHHu XuMuu. QOpMbl OpraHu3anuu J1a00paTOpHBIX MPAKTHKYMOB.
NHauBuayabHOE W TPYIIIOBOE BBIITOTHEHHUE JTA0OPATOPHBIX paboT. YueOHO-HAaydHOE OOIIeHNE
MIPU  BBIIOJTHEHUU J1Ia0OpaTOpHBIX 3afaHuil. lccrmemoBaTeNbCKUl W alTOPUTMHU3UPOBAHHBIN
MPAKTUKYMbl U POJIb MpernojaBaTens B UX HpoBeAeHuH. CeMHHApCKUE 3aHATHS MO XHMUU B
BBICIIICH IITKOJIE, X BUJBI U CIIOCOOBI MTPOBECHUS, METOAMKA OpTraHU3aI[ul CEMHHAPCKOTO 3aHsI-
Tust. OCHOBHAS 1I€JThb CEMUHAPCKOTO 3aHSATUSI — Pa3BUTHE YCTHOW (M MUCHMEHHON) pedn o0yda-
eMbIX. J[MCKyCcCHOHHBIN crocod mpoBeacHus cemuHapoB. OTOop Marepwana A TUCKYCCHOH-
HOTOo 00cyxaenus. Kiaccudukanms XuMu4deckux 3aj1ad. Perienre pacueTHBIX 3a/1a4 U pasperie-
HUE HAYyYHO-YYCOHBIX MpoOJieM Ha ceMuHape. MeToanvyecKkue 0COOCHHOCTH M CITOCOOBI pertie-
HUSl pacueTHBIX 3a/1a4 o XuMuu. UrpoBeie popMbl Opranuzanuu 00y4eHHus] XUMHH B CpellHed U
B BbIcuIel mikoine. CamocTosATenbHas paboTa Ha JIEKIIMH, CEMHHApE U B J1a0OpAaTOPHOM IPAKTH-
kyMme. Opranmu3aiys caMOCTOSITEIFHON pabOThl M pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH CTY/ICH-
TOB. BHeayauTopHas caMmocTosTeIbHas padoTa o XUMHUH.
3. Konmpons pesynomamoe odyuenus u OuazHOCMuUKa Kaiecmea 3HAHUIL U YMEHUIl no Xu-
muu (2 waca). llenu u conepkaHre KOHTPOJIS pe3yIbTaTOB 00yueHus xumun. KauectBo 3Ha-
HAM M yMEHUW MO XWMHH, OLEHKA 3HAHWUW B BBICHIEH MIKOJIE. BUAbl M METOIbI KOHTPOJIS 3a
YCBOCHUEM 3HAHWH W OBJAJCHHEM YMEHHMH B BBICIIECH IIKoJIe. Poib KOHTpOJIS B mporiecce 00y-
yenus. [IpoBepsromas, oOydaronias 1 BocIUTaTeIbHas GYHKIIMM KOHTPOJIS 32 YCBOCHHEM 3Ha-
Huii. [IpsiMas m oOpaTHas CBs3b “IpernojiaBaTelb - CTYJASHT  Ha JICKIIUU, CEMUHAPCKOM 3aHSATUH
U B JIAOOPAaTOPHOM MpaKTUKyMe. BUabl KOHTPOJIS: exXeHEeACIbHBIN, PYOSKHBIH 1 3K3aMeH. KoH-
TpodbHas paboTa, KOJUIOKBUYM, 3aueT. OpraHu3aiusi KOHTPOJIsl 32 YCBOCHHEM 3HAHUH Ha JIeK-
[[UU, CEMUHAPCKOM 3aHSATUU U B JJA0OpAaTOPHOM MpPAKTUKyMe. B3aumMHBIN KOHTPOIb M CAMOKOH-

Tposb. [IporpaMMHpOBaHHBIM KOHTPOJIb. TECTOBbIE KOHTPOIMPYIOIIME 3a1aHusi. Metron BbIOO-



POYHBIX OTBETOB, €r0 MPEUMYIIECTBA U HEeAOCTaTKU. Pedeparsl u TOKIaAbpl KaK OJMH U3 CIIOCO-
0OB OIICHKH XMMHUYECKHUX 3HAaHUH. XUMUYECKHEe OJIMMIHUaIbl. TeXHUYeCKne CpesicTBa KOHTPOJIS.
KomnbroTepHbIit KOHTPOJIb 32 YCBOCHHEM XUMHUUECKUX 3HaHUH. [IaTnbanibHas u Apyrue niKaisl
OLICHKM 3HAHWM, IPEUMYILECTBA U HEJOCTAaTKU. PEUTUHT, IpeUMyIleCTBa, HENOCTATKH, TPYAHO-
cTd. JIlnarnoctuka copMHUPOBAHHOCTH TBOPUYECKOTO XUMHUYECKOTO MBIIICHHS.

Il cemecTp
Monayas 1. MeToabl aKTUBHOTO 00y4eHMsI

1. Hnmencugukayun u onmumuzayusa yueonozo npovecca (4 yaca). Hayunbie npeanocbuiku
UHTeHCUUKaKu yueOHoro mporecca. OcHoBHBIE (hakTOphl MHTEHCH(UKauu o0yyeHus. Mo-
JeNb y9eOHOTO TpeaIMeTa - XUMHUsL. AKTHBHU3AIUs Tpoliecca o0yueHuss. AKTUBHOCTh TeAarora u
y4amuxcs B yaueOHOM mpoIliecce.

2. Memoobl akmuenozo o0yuenus u UCnOJIb306aHUe UX 6 pabome yuumeneiu nosamopos (4
yaca). ONOpHBIE CUTHANIBI, KOHCTIEKTHl U KOMIAKThL. JIUCTBI BOMPOCOB B3aUMHOTO KOHTPOJIS.
Meroanka cocTaBiaeHUs U UCTIOIb30BaHuUs onopHbIX cxem | JIB3K B yue6HOM mpomecce. OnbIT

pabotsl B.®.I1laranoBa u Apyrux mneaaroros.

Mopnyasb 2. ®opMbl OpraHu3anuyu y4eOHOH AeATeJbHOCTH
1. Knaccugpuxayua ¢popm yueonou pavomwl. Hnousuodyanvnas, uHOUSUOYAIUIUPOBAHHAA,
UHOUBUOYAIUZUPOBAHO-2PYNNO6aAs hopmul padomsl (4 uaca). Meronuka BeiOOpa Gopm yued-
HO# paboTel. KoymekTrBHBIE OpMBI yaeOHOM pabOTHI: TapHas, 3B€HbeBast, OpuraaHas GopMbl
yaeOHol paboThl. Mcmonap30BaHne WX HA ypoKax XUMHH. MeToa akTUBHOTO oOy4eHus: «BukTO-
puHa»
2. Hzpoevie popmul 00yuenus. Mecmo u pons uzp 6 yueonom npoyecce. Knaccugpuxayus uzp
(4 uaca). Tlenarornuyeckue Urpbl MO: IUJAKTUYECKMM LEISIM; OPraHU3allUOHHOW CTPYKTYpE;
BO3PACTHBIM BO3MOXHOCTSIM MX UCIOJb30BaHUs; crienuduke copepxkanus. Knaccudukanus me-
JArOrMUYECKUX WP 110 pa3HbIM OCHOBaHUAM, npeanoxkeHHoi . K.Cenesxko.
Ilo obnacmu deamenvnocmu’. GU3NYECKUE, UHTEIUIEKTYaJIbHbIE, TPYJOBbIE, COLUATbHbBIE, IICUXO-
JIOTUYECKHE UTPBHI.
Ilo xapaxmepy nedazocuueckozo npoyecca:
oOyyJaronue, TPeHHHTOBbIE, KOHTPOIUPYIOre, 0000IIaroIue;
MO03HABATENIbHBIE, BOCTUTATEILHBIC, PAa3BUBAIOIIINE;
pPENpPOAYKTUBHBIE, POTYKTUBHEIE, TBOPUECKHUE;
KOMMYHHKATHBHBIC, THATHOCTUYECKUE, MPOPOPUCHTAIIMOHHBIC, TICUXOTEXHUIECKHE.
Ilo ueposoii memoouxe I' K. CeneBko: mpeIMETHbBIE; CIOKETHBIE; POJIEBBIE; JCIOBbIC; UMUTALIU-
OHHBbIE; IpaMaTH3aI1H.
I1o npeomemnoii desmenvrocmu (I K. Cenesko ):

MaTeMaTH4YeCKHe, XUMUUECKHE, ONOIOrnYecKre, (GU3nIecKre, IKOJIOTHIECKHE.

Mopayas 3. HoBble negarornyeckue TeXHOJIOTUH
1. Hzpoevie popmot odyuenun. Hcnonvzoeanue uzposvix ¢popm na ypokax xumuu (4 uvaca).
Ypok — urpa — Kak akTuBHas Gopma ydeOHOTO 3aHATHS, B XOJ€ MPOBEICHUS KOTOPOW MOJICIH-



pyercsl OnpeaesieHHas CUTYyalys MPOLUIOro WM HACTOSILEr0, BOCCO3/1al0TCS UCTOPUYECKUE Kap-
TUHBI COOBITHI C UX MEPCOHa)XaMu ydacTHUKaMu. rpoBoe cocTosiHue — crienu(uieckoe, IMo-
[IMOHAJIILHOE OTHOILICHHE K JIeHcTBUTENbHOCTH. OCBauBaHUE U YIiIyOJIeHHE B XOJ/I€ UI'PbI HOBBIX
3HaHMM, a TaK)KE OBJIAZIEBAaHUE LIEJIBIM KOMIUIEKCOM Ba)KHBIX YMEHMI, B IIEPBYIO OUEpElb, KOM-
MYHHUKATHUBHBIX, Pa3BUBAIOLIUX CIHOCOOHOCTH K BOCIPHSTHIO, CONMEPEKUBAHHUIO. DJIECKTPOHHO-

TECTOBbBIE U KOMITbIOTEPHBIE UTPHI B 00YUCHHH.

2. Hoevle neoazozuueckue mexuonozuu. Ux knaccugpuxayus, cyuyHocmo u UCno1b308anue
npu uzyuenuu xumuu (4 waca). TexHonoruu, OCHOBaHHbIE Ha UHJIUBUIYAIbHBIX U KOJUIEKTUB-
HBIX (popmax oOyueHUs.

1. Ilenarornyeckue TEXHOJIOTHH HA OCHOBE AP PEKTUBHOCTH YIPABICHUS U OPraHU3alluH y4eo-
HOTO TIpoIiecca:

- TEXHOJIOTHS YpoBHEeBOH auddepenunanm oOyueHus;

- TPYIIIOBBIC TEXHOJIOTHH;

- TEXHOJIOTUH KOMIIBIOTEPHOT'O O0yUYEHHSI.

2. Ilegarorndyeckre TEXHOJIOTHH Ha OCHOBE aKTUBU3AIMU M MHTEHCH(UKAIIMN IS TETbHOCTH
yUaIIUXCSL:

- UTPOBBIC TEXHOJIOTHH;

- TEXHOJIOTHUSI IPOOJIEMHOT0 M HCCIIEI0BATEIHCKOTO 00YUEHUS;

- TEXHOJIOTUHM MHTEHCH(UKAIMK 00yJIEHHsI HA OCHOBE CXEMHBIX M 3HAKOBBIX MOJIENIEH yaeOHOTOo
MarepHaa.

3. [lemarornveckue TEXHOJIOTUU Ha OCHOBE TMYHOCTHOM OPHEHTALIUH 1E1ar OTHYIECKOT0 TPOIIec-
ca:

- TEXHOJIOTHS 0Oy4YCHHUS B COTPYAHUYECTBE;

Monayab 4. @opMupoBaHue U Pa3BUTHE CUCTEMbI IOHATHH B XUMUU

1. Hosvle mpebosanusa Kk nogvluienuto Kavecmea u rpghexmusnocmu 0oyuenusn (2 uaca).
[TpoGiieMHbIe BOIIPOCHI, BKIIIOYaeMbIE B COJIEpPKaHUE TEKCTOB, OOBSICHEHHE SIBJICHUH, BbIJICICHNE
1 000011IeHUE TJIABHOTO, OPUEHTAIIMS HAa aKTUBHOE MCTIOJIb30BAHUE TEOPETHUSCKUX 3HAHUN U MX
CUMBOJIMKO-Tpadudeckux Gopm. BrirodeHrne B TEKCTHI METOAOJIOTHYECKOTO MaTepuana U OpH-
E€HTUPOBOYHBIX OCHOB JCHUCTBHI, a TakKe ypoBHEBas Au(PepeHIranus 3aJaHuid Ui cCaMOCTOs-
TeIHHOU pabOThI U COBPEMEHHAs METOA0JIOTHS yueHus. MHOroypoBHeBas (popma mojadym maTe-
puana B yuyeOHHKaX. TpexypoBHEBOCTb coAepkKaHUS y4eOHUKOB. [lepsvili yposeHb — OCHOBHOE
coJlep)kaHue MaTepuaia, U3y4yaeMoro B Kypce XUMUU. Bmopoii yposenv — yriiyblieHHOE U pac-
HIMPEHUE COAECPKAHUS TEKCTa INIaBbl. Ipemuiul ypoeeHs —IONOJIHUTEIbHBIA MaTepUall, IPU3BaH-
HBI 00ecrneyuTh Mo3HaBaTelIbHbIe TOTPEOHOCTH M UHTEPEC OTIENIbHBIX CTYAEHTOB K PaccMOT-
PEHHBIM BOIIPOCAM XUMUU, TTOJIPOOHO U YBIEKATEIHPHO OMUCHIBAIOIINX CBOMCTBA OMPEICICHHBIX
TPYNIN BEIIECTB, MX MPUMEHEHUE. YUCOHUKH OTPAKAIOT 00s3aTeNbHBI MUHUMYM COJICPIKAHMS,
o6o3navyennbiii B 'OC mo xumumu.

2. @opmuposanue u pazgumue Cucmemvl NOHAMUIL 0 eU{eCmEe U XUMUYECKOM INIeMEeHme 6
Kypce xumuu cpeoneit wikoanl (4 uaca). CTpykTypa CUCTEMBI TTOHATUN O BEIIECTBE, KiIacCU(u-
kauuu BeuecTB. [locnenoBarenbHOCTE HOPMHUPOBAHUS M PA3BUTHS CUCTEMbI OHSTHUI O Belle-

ctBe. CTpyKTypa cojepKaHUs MOHATUA “XUMUYECKUN dIeMeHT B yueOHUKax. [locrmeqoBaTennb-



HOCTH (DOPMHUPOBAHUS U PA3BUTHUS MOHIATHI 00 aromMe, XUMHUYECKOM 3JeMeHTe. B3aumocBsi3b
MOHATHUH O BCIICCTBC U XUMHNYCCKOM J3JICMCHTC.

3. Ananus gopmupoeanus u pazeumus cucmemvl ROHAMUIL 0 XUMUYECKOU PeaKyuu u Xumu-
yeckom npouszeoocmee (4 yaca). CTpykTypa CUCTEMBI MOHATUNA O XUMUYECKOHN peakiuu. Knac-
cudukanys XxuMuueckux peakmnuii. [locnenoBaTenbHOCTh OPMHUPOBAHUS TIOHITHS “XUMHUYECKas
peakiysi”. 3HaAUCHUE W 33[a4d M3YYCHUsT OCHOB XMMHYECKUX MPOHM3BOJCTB. M3yueHme oOmmx
HAYYHBIX TPUHIUIIOB XUMUYECKUX MMPOU3BOICTB, 3aKOHOMEPHOCTEH YIpaBICHUSI TEXHOJIOTHYE-
CKUMHU TIporieccaMu. Poiib SKCKypcHit U OpraHu3aliMoOHHbIE ()OPMBI H3YYCHHUS XUMUYECKUX TIPO-

HN3BOACTB.

Mopnyas 5. Ucnionib30BaHue HATJISITHOTO MaTepHa/ia M KOMIIBIOTEPHBIX IPOrpaMM B y4e0-

HOM IeATeJIbHOCTH

1. Memoouueckue nooxoovl k usyuenuro memwt “Ilepuoouueckuii 3aKkon u nepuoouueckasn
cucmema xumuueckux nemenmos /|.U. Menoeneeea” ¢ yueonukax pazuvix asmopos (4 ua-
ca). llepronyueckrii 3aKOH U IEPUOANYECKAS CUCTEMA — TEOPETUUECKass OCHOBA Kypca Heopra-
HUYECKOW XMMHUU. XapaKTepPUCTHKA METOAMYECKUX MOJX00B K U3YUYEHHUIO MEPHOAMYECKOTO 3a-
koHa. [IpenBapuTenbHas NOArOTOBKA K U3y4eHHUIO TeMbl. O000IIeHne 3HaHUH O TIEPHOTTUYECKOM
3aKOHE Ha OCHOBE JJIEKTPOHHBIX MPEICTaBICHUI.

2. Cogpemennas meopus cmpoeHus OpeaHUYecKUX cOeOUHEeHUNl KaK 0CHO6A U3YYeHUs op2a-
Huueckou xumuu (4 uaca). 3HaueHuEe U3y4eHUs TEOPUU CTPOCHHS OpraHMYECKUX BemecTB. Cu-
cTeMa MOHATUM opraHuyeckol xumuu. [locTpoeHue Kypca opraHuyeckoul xumuu. Meroauue-
CKH€ MOJIXOAbl K U3yYECHUIO H30MEPUH, TOMOJIOTHH U MPUPOABI XUMUYECKON CBSI3U B OpraHuye-
CKuX coequHeHusx. O6001IeHne B Kypce OpraHuYeCcKOi XUMUH.

3. Hcnonv3oeanue KOMRbIOMEPHBLIX NPOPAMM 8 yuednou deamenvnocmu (2 uaca). [IpoGiema
o0ecrieyeHns HarJITHOCTH TpU (OPMUPOBAHMH CHCTEM XMMUYECKHX MOHATUH. D dexkTuBHOE
UCIIOJIb30BaHUE BCEX CPEJICTB HATJISAHOCTH, Pa3HOOOPA3HOro y4eOHOTO 000pymOBaHUs: IPUOO-
PBl, XUMHUYECKYIO MOCYy U IPOBEJACHUS ONMBITOB, TAOJIULIbI, CXEMBI, TUarpaMMbl, KOJUIEKIUH,
peaKTUBbI, TEXHUYECKHE cpesicTBa 00yueHus. Vcrnonp30BaHne B MPOLECCe MPENoiaBaHus XUMUHI
MeTona Mojeneil. Vcrnonb3oBaHHE KOMIBIOTEPHBIX MPOTpamMM B y4eOHOM AEATEeIbHOCTU: Kak
JEMOHCTPALIMOHHBINA /JIsl HarJIAIHOTO MPEJCTaBICHUS, MOKa3 aHUMAIIMOHHBIX MOJENEN, UILTIO-
CTpalus u3jiaraeMoro Matepuana ¢gororpadusmu, cxemamu, nokas «Tabauubr Menaeneesa» B
UHTEPAKTHUBHOHN (hopMme; Kak 00ydaromuil 1Jis MPOBEPKH YCBOCHHS Y4eOHOIO MaTepuana UMeeT-
Csl TECTUPYIOIIUN OJIOK, KOTOPBIM COAEPKUT TeCThl MU PEpEeHIINPOBAHHON CTENICHH CIOXKHOCTH,
KOHTPOJIbHBIE 33/1a4H U 33J]a4 C PEIICHUSIMH; KaK KOHTPOJIUPYIOIUH, HIMEETCS )KypHaJl pe3yib-
TaToB Pa0OTHI, OTPAKAIOIMIWKA YPOBEHb 3HAHUW MO PA3IUYHBIM TE€MaM Kypca, IO3BOJISIOIIHI
ONEpaTUBHO OLEHUTHh 3HAHMS; KaK CHCTEeMaTH3UpYIoUii 0030psl MHTEpHET-pecypcoB mo Xu-
MUH, TIO3BOJISIET B CiIy4ae MOCTOSIHHOTO MOJAKIIOUEHUsl K VIHTepHeT, MOAKIIOUUTECA K JII00oMy
0o0pa3oBaTebHOMY CalTy MO XMMHH; KaK 4acTh CHCTEMbI AUCTAHLMOHHOTO OOYy4YEHUS, Mpery-

CMOTPCH BbBIXOA Ha CUCTCMY AUCTAHIIMOHHOI'O O6y‘-I€HI/I}I " TCCTUPOBAHMUA.

4.3.2. Coaep:kaHye NPAKTHYECKUX 3aHATHIA M0 TUCHUILINHE



| cemecTp

Monayab 1. MeToguka o0yyeHusi XMMUM KaK HayKa U Kak yuyeOHas AU CHUIIMHA
Xumuueckasi TepMOIMHAMUKA. XHMHUYECKOe paBHOBecHe (2 4aca)

1 OOume moHATHS (CUCTEMA, COCTOSTHUE CUCTEMBI, (DYHKITHSI COCTOSIHHSI, TTapaMeTPhl COCTOSI-
HUS1, PABHOBECHBIE U 00PAaTUMBIE TIPOLIECCHI).
[TepBeIii 3ak0H TepMOAMHAMUKHU. PaboTa, TerioTa, BHYTPEHHSSI SHEPTHS, YHTAIBITHS.

3. TemnoBo#t 3¢ heKT XuMUYECKO peakuuu, 3aKoH ['ecca, sHTaNbIUsA 00pa30BaHUS XUMHU-
YECKUX BEUIECTB, CTaHIapTHBIE YCIOBHS, SHTAJIBIIUITHAsI IMArpaMma.

4. TloHsATHE TEIUIOEMKOCTH, 3aBHCHUMOCTh DHTAIBIIMHA PEAKIMU OT Temreparyphl (dhopmymna

Kupxroda).

Bropoii 3aKk0H TEpMOAVHAMUKY, [IOHATHE SHTPOIIUU.
W3MeHeHue 3HTPONUU MPU U3MEHEHUH TEMIIEpPaTyphl, YCIOBUE CaMOIIPOU3BOJIBHOIO IMPO-
TEKaHHs MpoIlecca B M30JUPOBAHHON CHCTEME.

7. Tlomstms sHepruu ['mOOca m »Hepruu ['enpbMrosbiia; HampaBiIeHUE CAMOIIPOU3BOJIBHOTO
IPOTEKaHUs Mporecca.

8. O0600meHHOE YpaBHEHHE TTIEPBOTO U BTOPOTO 3aKOHOB TEPMOJIUHAMUKH JJISI CHCTEM C XHMH-
YECKUMU PEaAKIIHSIMH.

9. Xwumuueckuil OTEHIMAT KaK MOJIsipHas sHeprust [ mo0ca. CtaHaapTHBIN XMMHYECKHUIA TIOTEH-
uan. 3aBUCHMOCTh XMMHUYECKOTO MOTEHIIMANa OT pEeallbHBIX yCiIoBHHA. TepMomuHaMude-
CKasi aKTUBHOCTb T'a30B, PACTBOPOB, YUCTHIX TBEP/BIX BEIIECTB U KUIKOCTEH.

10. YcnoBue paBHOBECHS, B3AUMOCBS3b C XUMUYECKHMHU MTOTEHIMATaMH. Y paBHEHHUE N30TEPMBI
XUMHYECKON pPEaKIUH.

11. Koncranra paBHoBecus (K). Pacuer KOHCTaHT paBHOBeCHs pa3NUUHBIX peakimid. Ompenene-
aue AH o rpaduky 3asucnmoctu InNK = f(1/T).B3auMOCBsI3b KOHCTAHTEI PABHOBECHS €O
CTEIEHBIO NIPEBPALLEHNs pearupyronumx sewmecTs. [Ipunnun Jlelllatense.

N

(S2e)

PactBopsI (2 yaca)

1 OcHoBHBIE MOHATHS YYEHHUS] O PACTBOPAX: PAcTBOP, PaCTBOPEHHOE BEILECTBO, PACTBOPUTEIID,
pactBopuMOCTh. CriocoObl BBIpa)K€HUSI KOHIEHTPAIMM PAacTBOPOB. TepMoAMHAMHKA pacTBOpe-
HUS.

2. KommuraTuBHBIE CBOMCTBA PACTBOPOB HEIICKTPOJIMTOB. 3aKOH Payrs, ciencTBus M3 3aKoHA
Payns. 3akoH 0CMOTHYECKOTO 1aBIECHHUS.

3. PaBHOBecHsI B pacTBOPAX 3JIEKTPOIUTOB:

* IMCCOLMALMS B BOAHBIX PacTBOpax 3JIEKTPOJIUTOB;

* U30TOHUYECKHUI KO3(PPUIIMEHT Kak MoKa3aTeslb HEUeaIbHOCTH PACTBOPOB; B3aUMOCBS3b CTEIe-
HU SJICKTPOIUTHYECKOM AUCCOIMAIIMN M U30TOHUYECKOro Ko duiuenra;

* paBHOBECHSI B pacTBOpax CJIa0bIX U CHJIbHBIX 3JIEKTPOJIUTOB, KOHCTAHTA TUCCOLIMAIINN; CpaBHE-
HHE CBOWCTB CIa0BIX M CUJIBHBIX 3JICKTPOJIUTOB;

* FETEPOTr€HHbIE PABHOBECHS; IPOU3BEICHNE PACTBOPUMOCTH.

4. OcHOBHBIE TIOJIOKEHUSI TEOPHM KUCIOTHO-OCHOBHBIX paBHOBecHi (Teopuil Appenuyca, bpen-
crena—Jloypu, JIbtouca u ap.). [ToHATHS «KHCIOTa» M OCHOBAaHHE» B PA3ITUUHBIX TEOPHSIX.

9. IIporonmutnueckas teopus bpeHcrena—IJloypu: OCHOBHBIE IOJIOKEHUS, CONPSDKEHHBIE Iapbl
KHCJIOT U OCHOBAHWI; PaBHOBECHSI B CPEJl€ HEBOJHBIX NPOTOHHBIX PACTBOPUTENEH; TMIAPOIIU3
KaK YacCTHBIN CIIy4ail IPOTOJIMTUYECKOTO PaBHOBECHUS (TIPUMEDHI).

6. Pacuer 3nauennii pH 1 KOHIIEHTpALMiA BOAHBIX PACTBOPOB AJICKTPOJIUTOB.

Mopnyas 2. Opranusanus npouecca o0y4eHusi XHMHH



Crtpoenne aToMa H MOJeJIH XUMHYECKOH cBsA3M (2 yaca)

1 Monenu ctpoenus aroma. CoBpeMEHHBIE IIPEICTABICHHUS.

2.Ypasuenue lllpénunrepa. KBanToBBIC YMCIa, pacyeT MaKCUMaJIbHONW €MKOCTH ypOBHEH U
MOJYPOBHEH B aTOMe, MPaBUJIa 3aMIOJHEHUS UX JJIEKTPOHAMH.

3. I'pannuHbIC TOBEPXHOCTH ¥ (PYHKIIMK PagHaIbHOIO pacipeaeiieHus S-, p-, d- u f- opouraneii.
ATOMHBIC U HOHHBIC PaINyChI; p-, 0- u f- ckatue. DHEPrus HOHU3AIUH, CPOJICTBO K SJIEKTPOHY,
3IIEKTPOOTPULIATEIBLHOCTh. MI3MEHEHHE 3TUX CBOMCTB B Nepuoaax U rpynnax I[lepuoandeckoit
CHUCTEMBI 3JIEMEHTOB.

4.TIpencraBienue o XuMHUECKOM cBsA3U. KomnuecTBEHHbIE XapaKTEPUCTUKU CBSI3U: MPOYHOCTb,
reOMEeTPUUYECKOe CTPOCHHE, MOTEHIINAT WOHU3AIUH, MATHUTHBIE CBOWMCTBA, MUIOJIBHBIA MO-
MEHT.

5. Mojenu XuMUYeCKON CBSI3H:

* KOBAJICHTHAsl CBS3b; METOJN BajeHTHBIX cBsa3ei (MBC), mpocTpaHCcTBeHHass KOHGUTYpaus
MOJIEKYJI (TUIIBI THOpUIU3AINN);

* TEOpHUs B3aMMHOTO OTTAJKHUBAHUS DJIEKTPOHHBIX Map BaJeHTHOH o0oiouku (Moxaenb ['mi-
JIeCTIN) JJIsl ONIPEIeTICHHs] TEOMETPUIECKOTO CTPOCHUSMOJICKYII U HOHOB P-3JIEMEHTOB;

* METOJ MOJIEKYIISIpHBIX opOuTaneir (MMO); onrcanre TOMO- U TeTEPOATOMHBIX YaCTHIL;

* METAJUIMYECKAasl CBSI3b; METAJUIbl, HEMETAIIbI, MOJTYMPOBOIHUKH; 30HHAS MOJIETh TBEPAOTO
Tena;

* HOHHAS CBSI3b; YHEPTHS KPUCTAIITNYECKON PEIIeTKH;

* B3aMMOJICHCTBHE MEXAY MOJEKYyJaMu; BaH-Jep-BaajlbCOBO B3aUMOJCICTBUE; BOIOPOIHAsS
CBSI3b;

* BIIMSIHUE MPUPOJIBI XUMUUYECKOH CBSI3M HAa XMMHUYECKHE U (U3UUECKHE CBOWCTBA BEILIECTB.

KomniexcHble coequHenus (2 yaca)

1. OcHOBHbBIEC MOHSATHS: LIEHTPAJIbHBIM aTOM, OJHO- U MHOTOSAEPHbIE KOMIUIEKCHbIE COEIUHE-
HUS; KOOPJIMHALMOHHOE YHUCIIO; JUTaHbl (aJACH/Ibl); JEHTaTHOCTHIUIAaHA0B; KOOPAUHAIIMOH-
Has cdepa; 3apsa KOMILIeKca.

2.HomeHknaTypa KOMIUIEKCHBIX COSAHMHEHUN.

3.3oMepusi KOMIUIEKCHBIX COSIMHEHHI: MPOCTPAHCTBEHHAs (T€OMETpUYECKasi M ONTHYECKas);)
KOOpAMHALUOHHAS; NOHU3AIMOHHAS; U30MEPHUS CBS3U.

4. XuMurueckasi CBs3b B KOMIIJIEKCHBIX COETUHEHUSX:

* METOJI BAJICHTHBIX CBS3€M; MPUMEHEHHE OCHOBHBIX MoyiokeHHud MBC K KOMIUIEKCHBIM CO-
eIUHEHHAM, IOCTOMHCTBA U HegocTtaTtku MBC;

* reopust kpuctaumueckoro nojst (TKIT): ocHoBHBIC TOJ0XKeHHUSI;, paciierieHue d-opouTaneii:
a) B OKTadJpUUECKOM TI0Jie; 0) B TETPadIpUIECKOM TI0JI€; B) B TETPAroHajdbHO MCKAKCHHOM
OKTa3[pUYECKOMIIOINIE;T) B KBAIpPaTHOM TIOJIE; paclpeielicHIe ICKTPOHOB M dHEPTrHUsl CTa0u-
nu3anuu KpuctaummdeckuM mnojieMm (DCKII) B cunpbHOM mojie ¥ B c1aboM ToJie; DHEPrus
pacIIeIUIeHus; SHEPrusl CIIapuBaHMs; CIEKTPOXUMHUYECKUil psf; >¢dekt SAna—Tennepa; no-
cronHcTBa u HepocTtaTku TKII;

*3aBHUCHUMOCTh (PU3MKO-XMMHYECKUX CBOMCTB COCJAMHCHUN OT dYHCIa 3JIGKTPOHOB Ha d-
MOIYPOBHE I[EHTPAIBHOI0 aTOMa; OKpacka KOMILJICKCHBIX COeAMHEHui: a) d—d-mepexobl; 0)
CIIEKTPBI MIEpEHOCca 3aps/ia; MAarHUTHBIE CBOMCTBA KOMIUIEKCHBIX COECIMHEHUH;

* METOJI MOJICKYJISIPHBIX OpOUWTasei; MPUMEHEHNE OCHOBHBIX MookeHni MMO k KoMIIeKc-
HBIM COCJMHEHHSIM;, CTPOCHHE OKTAdPUUYECKUXKOMILIEKCOB (0€3 T-CBA3BIBAHMS); TOCTOUH-
crBa 1 HepocTatku MMO; conmocrasneane TKIT 1 MMO.

5. YCTOWYMBOCTb KOMIUIEKCHBIX COCIMHEHUM:

* TEpPMOJIMHAMUYECKAs] YCTOMUMBOCTD; CTYIIEHYAThIe U MOJHbIE KOHCTAHTHI YCTONYNBOCTH;

* KHHETHYECKasi YyCTOMYUBOCTh; HHEPTHOCTH U JIAOUIIBHOCTb.



JaemenTbl 17-if rpynmnsl (2 9aca)

1. CpaBHuTEIbHAS XapPAKTEPUCTUKA HIEMEHTOB.

2.IIpocThie BemecTBa:

* METO/IbI MOJYYEHUs B 1a0OPATOPHH U MIPOMBIIIIIEHHOCTH;

* XuMHU4ecKas cBa3b (¢ nozunuiit MMO), XuMHUYeCKHe CBOMCTBA; N3MEHEHNUE OKUCIUTEIHHON
aKTUBHOCTH,;

*  B3aMMOJEHUCTBHUE TaJOT€HOB C BOJOW, THCHPONOPLHUOHUPOBAHHUE B BOJHBIX PACTBOpPaAX,
YCIIOBUSI CMELIEHUSI PAaBHOBECHS; JUArpaMMbl BOJbT-D)KBUBAJIEHT — CTEIEHb OKUCIEHUS s
rajoreHoB.

3. CoenHeHUs 31eMEHTOB 1 7-i TpyNIbL:

* TAJIOTEHOBOIOPO/IbI: TIOJyYE€HHE, 3aKOHOMEPHOCTH B M3MEHEHHM CTPOEHUS, CBOWCTB B pALY
rajoreHoBOJAOPOAOB;

* ME)XTaJOT€HHbIE COEUHEHUS: COCTaB U CTpOeHue (MpuMeHenne Meroaa ['miecnu st onu-
CaHUs T€OMETPUHU YaCTHL]); AHAJIOTHSI B XUMHUUYECKUX CBOMCTBAaX MEKIaJIOIME€HHBIX COEIUHEHUN
U.TaJOT€HOB;

* KHCJIOPOJCOJEPIKAIINE COCIUHEHUS; OCHOBHBIC THITBI OKCHJIOB M KHUCJIOPOJIHBIX KHUCIIOT Ta-
JIOI'CHOB, CTPOCHUC KHUCJIIOT (aHI/IOHOB); CpaBHCHUC KHCJIOTHBIX, OKHUCIINTCIIBHO-
BOCCTAaHOBHUTEJIbHBIX CBOWCTB, TEPMUUECKON ycTOHYMBOCTH KUCIOT B psagax Cl—Br—I; X(I)
—X(IN)—X(V)—X(VIl) (X=CI1, Br, I).

JaemeHTbI 16-if rpynmbl

1. CpaBHuTEIBHAS XapPAKTEPUCTUKA AIEMEHTOB.

2.IIpocThle BemecTBa:

* (opMBI CylIecTBOBaHUS B MPUPOJIE; METOIBI TIOJYICHUS U OUYNUCTKU;

* ¢pazoBas nuarpamma cepbl; moauMop(HbIe MOAUDUKAIIMA: TTOJYYEHHE U CTPOCHHUE; 00pa3o-
BaHNE TOMOSIICPHBIX ICTCH.

3. CoenuHeHUs CEphI, CEICHA, TEIIYpa;

* COGJIMHEHUS C BOJOPOJOM (CTPOCHHE, CBOWCTBA, MOJYYEHHUE); COMOCTABICHHE CBOWCTB BO-
JIOPOJIHBIX COSTMHEHUN B TIOATPYIIIIE;

* Cynb(UbI, CEIICHUIBI U TEJUTYPHUIBl METAIIJIOB;

* TaJIOTEHU/IBI CePBI (CTPOCHHUE, CBONCTBA, MOJYICHHUE);

* COCIMHEHMSI 3JIEMEHTOB B CTeNeHM OKHUcIeHus +4: nuokcunasl JOz(cTpoeHue, CBONCTBA,
MOJIyYCHHE); CEPHUCTAS KUCIIOTA M €€ COJIM; CPABHCHUE OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX U
KHCJIOTHBIX cBOMCTB KucioT HoD03 (D =S, Se, Te);

o COEJIMHEHHUSI DJIEMEHTOB B CTEMEHU OKHUCIEeHUA +6: Tpruokcuabl 03, U3MEHEHUE YCTOM-
YUBOCTH B MOJATPYIINE; CEpHASI KUCIIOTA U €€ COJIH; MONUCYIb(aThl; TEPMOIMHAMUYECKAS OICH-
Ka YCTOMYMUBOCTH CYJIh()aTOB; CPAaBHEHHUE CHUJIBI KUCJIOT U OKHCIUTEIbHOW aKTUBHOCTHU B Psi-
oy HZSO4 — HZSGO4 — HgTeOg;

. JpyTHUe KUCIOPOICOASPKAITUE KUCIOTHI CEPhl M UX COJIA, M303JIEKTPOHHBIC 3aMEIIICHUS
atoma kucimopona B HySO,: tmocepnas H,S;03;, mepoxcomonocepunas H,SOs, mupoxco-
nucepHass H;S;0p, autuonoBassH,S;0s, momutnoHoBeie HySpi2Os, muceprmcras HyS;0s,
muraonucrasH,S,04 1 .11,

* TMarpamMMbl BOJIT-DKBUBAJIICHT — CTETICHb OKUCIICHHUS [T CEPBI, CeIeHa, TEeLTypa.

JueMeHTHI 15-i rpynnbi
1. CpaBHuTenpHas XapaKTepUCTUKA SJIEMEHTOB.

2. A30T: cTpoenue npoctoro Bemiectsa (¢ no3unuid MMO) u cBoiictBa. [lomyuenue a3zora B jia-
60paTopuy U MPOMBIIIICHHOCTH.



3. CoeuHeHHsI a30Ta C BOJAOPOJIOM (CTPOSHHE M CBOMCTBA): aMMHAK U €r0 MPOU3BOJHBIC, THIIPa-
3WH, TUAPOKCHIIAMHH.

4. Kucnopoacoepskauie coeguHenust azota: okcubl, KUcaoTsl HNO2, HNOs 1 ux comu.

5. BzauMHbIe TIepeX0/1bl MEXKTY COSAMHEHUSIMHA a30Ta C Pa3IMUYHBIMUA CTETICHSIMHU OKHUCICeHUS (-3,
ey O, ..., 15). CpaBHeHHE CBOMCTB (KHUCJIOTHO-OCHOBHBIX U  OKHUCIUTEIbHO-
BocctaHoBUTENbHBIX) B psanax NH;—N,H;—NH;OH—HN3;—HNO>;—HNO3; N,O—NO—
N203—NO2—N05. Ilnarpamma BOJAbT-3KBUBAJIEHT — CTENIEHb OKUCIICHUS JIJIs a30Ta.

6. ®ocdop: cTpoeHue MpoCcTOro BEmecTra, CBOMCTBA, MOJYYCHHE.

7. Coenunenus pocdopa ¢ BOIOPOIOM.

8. 'anorenupt a3ota u gocdopa.

9. Kucnopoaconep:xarniue coenuHenus ¢pocopa. CormocrapieHrne UX CTPOSHUS U CBONCTB C aHAJIO-
THYHBIMH COSIUHEHUSIMU: a30Ta:

* OKCHU/IbI;

* kucNoThL: pochopHOBaTHcTas, hochopucras, Mera-, OpTo- U MUpo-pochopHast;

* conu pocHOPHBIX KUCIIOT: TUAPOIIN3, TEPMUUECKAST YCTOMUYUBOCTh, YCTOMUMBOCTh KAITBIIMEBHIX
U cepeOpsIHBIX COJICH B PA3IMYHBIX Cpeiax;

* 3HAKOMCTBO C M30MOJIH- ¥ TETEPONOIUCOCTUHEHUSIMHU;

* TUMIBl TUOPUIW3AIMKM B COCIUHEHHUAX a3oTa W Qocdopa; npuuuHbl cradmwmzamuu PO,-
TPYIITHAPOBOK.

10.CpaBHeHHME KHCIOTHO-OCHOBHBIX M OKHCIHMTEIBHO-BOCCTAHOBUTEIIBLHBIX CBOMCTB KHCIIOPOJHBIX
coenuaeHuit B psimy N—P—-As—Sb—Bi s O(I) u D(V), a takxke B psaay I(I)—3(V). una-
TpaMMBbI BOJIbT-3KBUBAJICHT — CTEMIEHb OKUCIICHHS JIJISl DJIEMEHTOB 15-#1 rpymb.

11. CoemuHeHMsI MBIIIBSIKA, CYPbMBI 1 BUCMYTA C BOJOPOAOM. MIeHTH(UKAIINS MBIIIBSIKA, CYPbMBI
BHCMYTa B CJIOKHBIX OOBEKTaX.

12.Cynbduner (1) u 3(V). Tuoconu.

Yraepon, kpemuuii, 6op

1. TTonoxxenue yriuepoaa, kKpeMHuus, 6opa B [leprogudeckoii cucremMe 3JIeMEHTOB. DJISKTPOHHAs
KOH(UTYypalus aTOMOB, pa3Mephbl, 3JIEKTPOOTPULIATEIbHOCTb!

* IMaroHaJIbHOE CXOZCTBO OOpa U KpeMHHUS;

* YCTOMYMBOCTh TOMOLIETIEH—2——;

. comoctanieHune crpoenus (¢ mozunuu MBC) 1 CBOICTB BOIOPOAHBIX, TAJOTCH- U KHUC-
JIOpOJICOIepKAIIUX COETUHEHUN yriepoaa, KpeMHus, 6opa.

2. Yraepon. Oxcun yrnepoaa(ll). Crpoenune monexyisl CO (¢ nozumu MBC, MMO). Okeup yrie-
pona(Il) xak nuranz; koopAuHalus B kKapOoHMIax. BoccraHoBUTEIbHBIE CBOWCTBA OKCHA YIJie-
pona(Il). KapOonaT-uoH: crpoeHue, TepMU4ecKasi yCTOMYMBOCTb; TUAPOIN3 KapOOHATOB.

3. Kpemnwuii. Ctpoenue u ruaponn3 cuimkaroB. CriocoObl epeBo/ia TMOKCHIa KPEMHUS B pac-
TBOpUMBIE coelMHEHMs. DTOpCOAEpKaAINE COEAMHEHUSKPEMHUSI.

4.  bop. bopHas kucnora: noiaydenue (u3 Oypsl), cBoicTBa. CTpOCHHE Pa3IMYHBIXOKCOOOpAT-
MOHOB. DHpbl OOPHON KUCIOTHL. Y CHIIEHHE KUCIOTHBIXCBOMCTB 10 CPAaBHEHHMIO ¢ OOpPHOM KHC-
JIOTOM.

S-JsieMeHTHI 1-if rpynnsl, 2-if TPyNNbl 1 ATIOMHHUI

1. CpaBHuUTENbHAS XapaKTEPUCTHKA 3JIEMEHTOB.

2.IIpocThie BemecTBa: METOBI MOMYYEHUS; B3aUMOACHCTBHE C KUCIOPOIOM

3.CoearHEHUS MIETOUYHBIX 3JIEMEHTOB:

*METO/IbI TIOJIYUeHUS THAPOKCHIO0B, KAPOOHATOB U UX TEPMUYECKAsT yCTOWYHBOCTH;

* 0COOEHHOCTH XUMUH JIUTHS;

* MaJIOPACTBOPUMBIE COEIUHEHHUS;

* PaCTBOPUMOCTh COJIEH U €€ B3aMMOCBSI3b C HEPIruel KPUCTAUIMYECKOW peleTku (pa3mepaMu



VOHOB); TUIbI KPUCTAJUIMYECKUX PELIETOK.

1 CpaBHuTenpHas XapakTEPUCTHKA 3JIEMEHTOB.
2.IIpoctsie BemiecTBa. MeTobl HOMyYeHHSI.

3. CoemHeHUs S-2JIEMEHTOB 2-i TPYIIIBI U aTFOMUHUS:

. MU3MEHEHHE XapaKTepa CBSI3U B COCOUHEHMSIX DJIEMEHTOB 2-U IpyNIbl; YCTOMYMBOCTH
KOMILJICKCHBIX COCIMHEHHUI; THaroHajabHoe cxoacTtBo Be—Al, Li—Mg;
b MCTOObI HOHy‘IeHI/IH I‘I/II[pOKCI/II[OB, nux CBOﬁCTBa; npoueccm OJIAIHH U OKCOJIALINU,

* TUAPOJIN3 COCAUHECHU;

* oJTyyeHne KapOOHATOB M KapOOHATHBIX KOMIUJIEKCOB, UX CBOWCTBA;

* [TOJIy4EHHE XJIOPHUJIOB, UX CBOWCTBA;

* IOJTy4YeHHE, CTPOCHUE, CBOMCTBA OKCOALETATOB OCPUILIHS U ATIOMUHHUS;

* oayyeHue GTopuaoB U PTOPUAHBIX KOMIUIEKCOB, UX CBOWCTBA.

4. TIpuHUMIIBI BCKPBITUA Py (CEpHOKHUCIOTHBIN, GTOPUIHBIN, XJIOPUAHBIN, Cyab(UIHBIN).

5. Metonas! pazneneHus OepuiuIAsS U ATIOMHHHMS (THAPOKCHUIHBIN, KapOOHATHBIN, OKCOAIlETaTHBIMN,
XJIOPUIHBINA, TOPUIHBIN, CYIb(QaTHBIN).

JJeMeHTHI 6-1f rpynnsl

1 CpaBHuTEIBHAS XapaKTEPUCTUKA AIEMEHTOB.

2.0OcHoBHBIC MUHEpaNBl. MeTobl uX nepepadboTku. [lepeBor XpOMHUCTOTO JKENIe3HIKa B MTPOKa-
aennoro okcuaa xpoma(lll) B pactBopumeie coenuuenns. CriocoObl MOJTy4eHUs] METAJIOB.
3.ComnocTaBlieHHE CBOMCTB COCTMHEHUM XpOMa pa3HON CTETICHU OKUCIICHHUS.

4.Coenunenust MonubaeHa U Boibdpama.

5.IlepokcocoeqMHEHHS: CTPOCHHE, TTOJTyUYCHHUE, CBOMCTBA.

6. KoMIekcHble COeIMHEeHUs XpoMa, MOJIHOIeHa, BoJIb(ppama:

* THApaTHas U IpyTrue BUIbl U30MEPUH;

* U30- U FeTEpONOJIMCOEIUHEHNS,

* CIOCOOHOCTH d-3JIEMEHTOB K 00pa30BaHMIO KPATHBIX CBSI3CH METAI —MeTalJI; MHOTOSIICPHbIC
KOMIUIEKCHI; KapOOHMIIbI; KJIACTEPHbIE COSIMHECHMS,

* THOCOJIX MOJIMOIeHa U BOJb(pama.

7.  CoenuHeHHMs HU3KHMX CTeleHeH okucieHus. MonubneHoBble M BOJIb(pPaMOBBIE CHHHU.
BonbsdpamoBbie OpOH3HI.

JJieMeHTBbI 7-il TPYIIIbI

1. CpaBHHTENbHAS XapaKTEPUCTUKA JIEMEHTOB.

2.CorocTaBieHUE KUCIOTHO-OCHOBHBIX CBOMCTB B psiay Mn(ll) —Mmn(IV) —Mn(VI1).

3. OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA COEAWHEHUM MapraHua. Juarpammsl
®pocra a1 pH 0 u pH 14:

* YyCTOWYMBOCTh MOHOB MapraHIla pa3JIMYHbIX CTEICHEH OKUCICHUS K JUCTPOMOPIIHOHUPOBA-
HUIO Y 110 OTHOIICHUIO K PacTBOPUTEIIO (BOJE);

* 3aBUCUMOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOWCTB COEAWHEHHWN Mapranma ot pH
Cpellbl;

* CITOCOOBI CTAOMIN3AIUN PA3IMYHBIX COCIUHEHUM MapraHila B pacTBOpE.

4. KowMmIUIeKCHBIE COSAUHECHUS MapraHila: KapOOHUIbHBIE COCIMHCHUS MapraHila; COeIu-
weuus Mn(ll); coequnenus Mn(I). TposiBinenne s dexra Sna—Temrepa Ha TpUMeEpE IIITH-
Hem Mn30yq.

5. CaoiicTBa COCTMHCHUN TEXHEIUS U PCHUS B CTEIICHIX OKUCICHUS +6 U +7.

DJIeMEHTHI CEMENCTBA JKelle3a

1 CpaBHUTENbHAS XapaKTEPUCTUKA SJIEMEHTOB.



2.OcoOCHHOCTH XUMHUHU DJIEMEHTOB CeMeicTBa kene3a. CXOACTBO XUMUU DIIEMEHTOB CeMEH-
CTBa Xele3a u Ipyrux 3d-3JIeMeHTOB.

3. CoequHeHHUs Kene3a, KoOalbTa, HUKEIIS:

* BOCCTaHOBHUTENbHBIE cBOMCTBA coeauueHuit D(Il) B kucmoi u memouHou cpenax;

* KHCJIOTHO-OCHOBHBIC CBO¥CTBA OKCUIOB U runpokcuoB (1) u D(1);

e coequnaenus Fe(V1).

4. KoMIUIeKCHBIE COeIMHEHHS Kelie3a, KoOanbTa, HUKEIIS:

* XJIOpUJHbIE, aMMHAYHbI€, I[MAHUJIHBIE KOMILJIEKCHI;

* KHOpMaJIbHBIEY» U «OOpaIIeHHBIE) MTTUHEIH;

* KapOOHUJIBI XKeJe3a, KoOanbTa, HUKEJIS.

Monyas 3. @opMbl U cpeAcTBa 00yUeHHs] XMMUHU B BbICIIEH IIKOJIe

Ilenarormyeckuii IKCIIEPUMEHT B NPENOJABAHUH XUMHUH (2 yaca)
[legarornyeckuit SKCIEPUMEHT KaK CPEACTBO ompeeneHus 3p(HEeKTUBHOCTH METOIUYECKUX HO-
BoBBesleHUH. [locTaHOBKA Me1arornyeckoro sKcnepumMenTa. Mamepenue pe3ynbraTtoB o0yueHus..
OnenuBanue 3¢(HEKTUBHOCTH BBIOPAHHBIX aCIEKTOB COJEPIKAHHSA M METOJIOB 00ydeHus. MeTo-
JIbl OLIEHKHU KadecTBa yueOHON paboThl pernogaBares By3a.

CpencrBa o0yueHusi xumuu (2 yaca)

Cucrema cpeacTB 00y4eHHUs XUMHH, KIacCU(UKAIUSA CPEACTB 00yUeHHs] XUMHUH, KpaTKas Xapak-
TEPUCTHKA CPEICTB OOYyUEHHUs XUMUH B CpeIHEN U B BBICHICH IIKOJe. YueOHas KHUra Kak cpe-
cTBO 00yueHusi. TpeboBanus K ydeOHbIM TekcTaM. CrocoObl OLIEHKHM KadyecTBa Y4eOHBIX TEK-
ctoB. O0beM yueOHMKA U ydueOHOro mocobus. TexHuueckue cpeicTBa OOy4YEHHs, UX BUIBI U
Pa3HOBHUIHOCTH: MEJOBasi JI0CKa, KOAOCKOMN (TpadorpoeKTop), AUAMPOECKTOP, KUHOIPOEKTOD,
KOMIIBIOTEP, BUJEO- M 3BYKOBOCIIPOU3BOAIIAS ammapaTypa. TaOmuipl, pucyHku u (GoTorpa-
¢un xak cpeacrBa oOyueHus. IlyTH MCIONB30BaHUS TEXHUYECKHUX CPEICTB OOYYEHHUs JUIS TO-
BBIILICHUSI TIO3HABATENIbHOM aKTHMBHOCTH O0y4aeMBbIX M MOBBIIIEHHS 3()PEKTUBHOCTH YCBOCHUS
3HaHu#. JlugaKkTH4ecKue BO3MOXKHOCTH TEXHHYECKHUX CpPEACTB OOyueHHs U OIeHKa 3¢ (eKTuB-
HOCTU UX npuMeHeHus. KoMipioTep kak mpuOop A HAy4HOTO UCCIEIOBAaHUSI U KaK CPEACTBO
oOyuenus. Mcnonb30Banne KOMIbIOTEpa MPH MPOBEIEHUN CEMHUHAPCKOTO U J1aOOpaTOPHOTO 3a-
HATUNA. PoJIb KOMIIbIOTEpPA B caMOOOydYeHHH W camooOpa3oBaHuu. OOy4YeHHE XUMHUU TPH TI0-
MOILU TEIEBUACHUS U ceTU “VIHTepHET”’, HENOCTAaTKU U MPEUMYIIECTBA. XUMUUYECKHUH A3bIK KaK
crienduaeckoe cpeACTBO OOyUCHUS] XUMUH: €T0 POJIb U (QYHKIIMU B OOy4YECHHH. AyAuTOpHAs U
BHEAYJAMTOPHAs MO3HABATENIbHAS JIEATENFHOCTh CTYJACHTOB U ee opranuzanus. Ponb yueOHuKa u
y4eOHBIX TTOCOOUH (3aauHUK, TPOTPAMMHUPOBAHHOE MOCOOME) B OpPTaHHU3AIlMN BHEAYIUTOPHOM
pabotbl. TpeboBaHus K J1aOOPATOPUU XUMHH (TEXHUKH O€30MaCHOCTH M TMTHEHBI TPyZa, METO-
nudeckue, Texuuueckue). Jlokymentanus naboparopun xumun. CtexinsiHHas u ¢papdoposas 1mo-
cyJa, MPUHAJUICKHOCTH, TpUOOpHI. M3mMepuTensHbie Tpudopsl 1 u3mMepenus. [Ipubops! amns npo-
BEJICHUS OMBITOB C NMPUMEHEHHEM JJIEKTpuUeckoro Toka. HarpeBaTenbHble mpuOOpbl. 3HaKOM-
CTBO C MX yCTPOICTBOM, NpaBHJIaMH U OCHOBHBIMH TpueMaMu paboTel cHUMH. [Ipucnocobnenns
JUIS MOHTakKa TPUOOPOB U IEMOHCTparuii. MOHTaX MpOoCTEHIITNX TPHOOPOB pa3HbIX THIOB. XH-
MHYECKUE PEaKTUBBI, OOpallleHle C HUMH, YCIOBUS UX XpaHeHus. OOmue nprueMsl paboThI ¢ ra-
3amu. OpraHuzanusi AEMOHCTPAIMOHHOTO SKCIIEPUMEHTA MPU HW3YYEHUH HEKOTOPBIX XHMUYe-
ckux 3akoHOB. Kucnopoa. Bogopoa. Boga. Opranuzamnus 1eMOHCTPAlMOHHOTO ¥ YYEHHYECKOTO
sKcriepuMenTa. Opranuzalus JEMOHCTPAIMOHHOTO U YUEHHYECKOro skcrnepumenTa. Opranusa-
U1 IEMOHCTPAIIMOHHOTO M J1a00OPaTOPHOTO SKCHEPUMEHTA MPU MU3yYCHUH HEKOTOPBIX XUMHYe-
CKUX MOHATUNA. DparMeHT 3aHITHS ¢ JIEMOHCTPAIIMEN XUMUUECKOTO SKCIIEPUMEHTA.

MeToanka u3y4eHus1 BaKHEHIIIUX TeM KYpcoB XMMHUHU (2 yaca)
Ocoboe BHUMaHUE B Kypce "MeToanka npenofaBanus XUMuu'" obparmaeTcs Ha U3y4eHHe Clie-
JYIOUIMX TEM U BOIIPOCOB KYpCOB XUMHH CPEJHEN U BBICIIEH IIKOJbI:



1. Meronuka ¢GOpMHUPOBAaHUS OCHOBHBIX MOHITHIA Kypca XMMHH - BEIIECTBO, DJIIEMEHT, XH-
MHUYECKAsI pEaKIUsl U XUMUYECKOE MPOU3BOJICTBO.
2. ATOMHO-MOJIEKYJISIpHOE YueHue. ATOM u MoJeKyaa. Moib. MonbHbli 00beM. OCHOBHBIE
3aKOHBl XMMHUYECKOTO B3aMMOJICUCTBUS: 3aKOH SKBUBAJIECHTOB, 3aKOH KPATHBIX OTHOIICHUI,
IIOCTOSTHCTBA COCTaBa U JIpyrue. ['a3oBbie 3aKOHBI.
3. Ilepuonnueckuii 3akon J[.M1. MenaeneeBa, nmeprognyeckas cCUCTeMa U TabJIUIIA DJIEMEH-
ToB. CTpoeHHE aroma.
4. TloHsTHE O XMMHUYECKOMN CBSI3M U XMMHUUYECKOM B3anMojeicTBUU. CTpOCHUE BEIIECTBA B
pa3yHOM (a30BOM COCTOSHUH. BaleHTHOCTh M CTETIEHb OKHCIICHHUS.
5. OCHOBBI y4€HHUS O HAIPABIEHUU XMMHUYECKOTO Ipolecca (XuMU4ecKass TepMOJAUHAMUKA.
BBenenue 3Hanuil 00 SHTAIBINU, SHTPOIUH U H300apHOM MOTEHIIHATIE.
6. OCHOBBI YYEHHS O CKOPOCTH XMMHUUYECKOTO Mpoliecca. 3aBUCUMOCTb CKOPOCTH PEAKIIUU OT
KOHIIEHTpAIUH (TIOPSAO0K, MOJICKYJISIPHOCTh PEAKIINH) U TEMIIepPaTyphl (JHEPTHs aKTUBAIIUH ).
OCHOBHOE ypaBHEHHE XUMUYECKON KUHETUKH.
7. PacTBOpPBI HEANIEKTPOJIUTOB U 3JIEKTPOJIUTOB. Teopus CUIbHBIX AIeKTpoauToB. Cpena pac-
TBOPOB KHCIIOT, OCHOBaHUM U coJield. ['uaponus.
8. OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE PeakIui. DIEKTPOHHO-MOHHBIN crtocob moadopa Ko-
3 PUIMEHTOB ypaBHEHUSI peakiuu. DNEKTpoaHbli morteHmuan, DJIC peaknuu, KOHCTaHTa
paBHOBECHS.
9. Heopranmveckas xumusi. O030pbl 1O CBOWCTBAM XMMHYECKHX AJIEMEHTOB TPYII, TMOJ-
TPy U IEPUOJI0B MEPUOINYECKON CUCTEMBI AIIEMEHTOB.
10. Oprannyeckasi XMMuUsl B IIKOJIBHOM U BY30BCKOM KypcaxX XUMHH. TeopHsi XUMHUUYECKOTO
CTpoeHHUs. B3auMHOE BIMsHUE aTOMOB B MOJIEKYJaxX. THIIBI peakuuil B OPraHUYECKOU XH-
MUH.
[IpakTrueckue U ceMHUHAPCKUE 3aHATHUS MPETyCMATPUBAIOTCSA MO BCEM BBILICTPUBEICHHBIM
TeMaM Kypca "MeTroauka npenogaBaHusi XuMuu'".

Maructpsl BHIIOTHSIOT pedepar 1o 0JHON U3 TeM Kypca U IeatoT T0KIal.

Il cemecTp
Mopnyas 1. MeToabl aKTUBHOI0 00y4eHHA

Tema: Memoovt akmuenozo 0oyuenus (4 uaca)
1. OnopHble cUrHabl, KOHCIEKTH ¥ KOMIAKTBHI.
2. JIucTtel BOMPOCOB B3aMMHOTO KOHTPOJIA. MeTOoAMKa COCTaBICHUS U MCIOJIb30BaHUS OMOP-
HbIX cxeM u JIB3K B yueOHOM mporiecce.
Ilpakmuueckan paooma Nel (4 uaca).
CocraBneHue MIaHa- KOHCIIEKTAa 3aHATHS 110 TeMe:«OCHOBHBIC MTOHSATUS U CTEXHOMETPHUCCKUE
3aKOHBI XUMHUY.

Mopnyas 2. ®opMbl OpraHu3anuy y4eOHOM AeATeTbHOCTH

Tema: Knaccuguxayusa gpopm yueonoit pavomut (4 uaca).

1. WnnuBupayanbHas, WHAMBUIyaTIM3UpPOBaHHAs, WHAMBHUAYAIM3UPOBAHO-TPYNIOBas (OPMBI

paboTHI.

2. Mertoauka BeiOOpa popm yueOHOI pabOTHI.

[TpakTrueckas padota No2. CocTaBieHHE OMIOPHBIX CXEM H JINCTOB B3aUMHOT'O KOHTPOJIS (2 4.)
[IpaxTuueckas padora Ne3.Pa3paboTka TeCTOBBIX 3aJjaHUi TI0 TeMe «BaxkHeiue Ki1accsl Heop-
TaHUYECKUX COSAMHEHUID» JUIsl UHIANBUYaIbHON paOOTHI.

Tema: Konnexmuenwie ghopmul yueonoii pavomut (4 uaca).



1. Tlapnas, 3BeHbeBasi, OpuraaHas GopMbl yueOHOM paboThl. Mcronp3oBaHue X Ha YpOKax
XUMUU.
2. Meron akTUBHOTO 00y4eHus: «BUKTopruHa
[IpaxTuueckas padora Ne4. CocTaBneHue 3aJaHUN 151 KOJUIGKTUBHOM pabOTHI IO TeMaM:
«Ctpoenue atoMa», « [lepuoanueckuit 3akon .M. Menaeneea»
[TpakTrueckas padota Ne5. Pa3zpaboTka KOHCIIEKTa YpOKa-BUKTOPUHEI 10 TeMe. «OKUCITUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU. DIEKTPOXUMUS

Monayasb 3. HoBble negaroru4eckue TeXHOJIOTHU
Tema: Heposvie hopmut 00yuenusa (4 uaca).
1. Hrpossie popmbl 00yueHus. Mecto u posb urp B yueoHoM npouecce. Knaccudukanus urp.
2. Hcnonp3oBaHue UTpoBBIX POPM Ha YpOKaX XMMUH.
[Ipaktuueckass padora Ne6. CoctaBieHue HpOOHOTO YpOKa-Urpbl MO TeMe: «XHMHUYecKas
CBSI3bY.

Tema: Hoevie nedazozuuecKkue mexnoao2uu u ux Ucnoib3oeanue 6 Kypce xumuu (4 uaca).
1. Hogsie nmegarornueckue TeXHoIoruu. Mx kimaccudukanus, CyHOCTb U UCIIOJIb30BAHHUE TIPU
U3YYEHUU XUMUH.

2. TexHonoruu, OCHOBaHHbIE HA HHIUBUAYAIbHBIX U KOJUIEKTUBHBIX (popmMax oOyueHusl.
[TpakTuueckas padota Ne7. [IpoBeneHne mpoOHOTO ypOKa-UTPhI 10 TeMe: «XUMUYECKast CBI3b».
[ToMrMO EpEeUYNCIIEHHBIX TEM, MOTYT OBITH U Jp:

OCHOBBI XMMUYECKON TEPMOANHAMUKHI
Kunernka u MexaHu3M XUMHYECKUX PEAKIIUH.
PacTBOpBI HEAIIEKTPOIUTOB

PactBOpBI 251€KTPOIUTOB

OCHOBBI JIEKTPOXUMUU

KoMriutekcHble coefMHEHUS

O61ue cBoiicTBa METAIIOB

OO61ure cBoiicTBa HEMETAIIIOB

N gk~ wWDdE

Monayab 4. @opMupoBaHue U Pa3BUTHE CUCTEMbI IOHATHH B XUMUU

Tema: Kpumepuu ananusa yueonukoe xumuu (2 uaca)

Koumponvnvie sonpocwi

1. CoBpemeHHBIE B3TJISIbI HA CTPOSHUE BEIIECTB M MX CBOWMCTBA Ha 0a3e HOBEUINX JOCTHKE-
HUM XUMUHU.

2. MuoroypoBHeBas (hopMa Mogayy MaTepuana.

3. bnoku nomonHeHus. CnenuanbHbIe pa3Aelbl, YIIIYyOISIONMe U PACIIUPSIONIUE COAEpIKaHUe
TEKCTa TJIaBHl.

4. VnmocTpaii OCHOBHBIX KOHIICTIIIHA W 3aKOHOMEPHOCTEH.

IIpakTH4yeckas padoTa

1. MonenupoBaHue MPAKTUUECKOTO 3aHATUS 0 MPEI0KEHHON MpernoaBaTeieM TeMe, Halpu-
mep, 1o Teme «[ajgoreHs» (4 yaca)

2. CocraBiieHHe IJIaHa JISKIIAH 110 TOH ke Teme (4 gaca).



Moayasb S. Ucnosib30BaHue HATJISAJAHOTO MaTepHaia U KOMIBIOTEPHBIX MPOrPaMM B yuyed-
HOH NeATeJLHOCTH
Tema: Iloozomoeka u nposeedenue nPpooOHO20 1AOOPAMOPHO20 3AHAMUA C HOCTIEOVIOUUM €20

ananuzom (4 uaca).

IIpakTHyeckasi padora

1. Pa0ora Haj ruTaHOM 3aHATHS 110 MPEAJIOKEHHON MPEnoaBaTeseM TeMe.

2. TlpoBenenue mMpoOHOTO 3aHATHUS C MOCETYIOIUM €r0 METOANYECKIM aHAIU30M.
OcHosHble yuednvie npozpammol HO Xumuu

KonmposbHbie gonpocbl

1. Ilytu oGHOBIEHUS coaepkKaHUs 00pa30BaHUS U MEPECTPOUKH IMpoIiecca O0yIEHHUS B IIEJIOM.
2. IlporpaMMHO-METOANYECKNE MAaTEPHAIIBI ITO XUMHH.

3. OO0beM u TiIyOrHa coaiep)KaHus yueOHOTo MaTepualia B IporpaMMax.

IIpakTH4yeckas padoTa

Hcnonp3oBaHne HOBBIX Ieaarorut94cCKux TEXHOJIOTHI OGY‘-ICHI/IH " X NpCUMYIICCTBA.

Tema: Teopemuueckue ocrhoswl Kypca xumuu (2 uaca).

KoHnmposbHble gonpocbl

1. Meroauueckue moaxo/ sl K u3ydeHuto Temsl “Ilepuoanueckuii 3aKoH U MepUOIUYECKasi CHU-
cremMa xumudeckux 3nemMeHToB .M. Menneneena”.

2. CoBpeMeHHasl TeOpUsi CTPOCHHSI OPTAHUUYECKUX COCAMHEHHMI KaK OCHOBA M3YYCHHUS OpPTaHU-
YECKON XUMUMU.

3. OOecrneyeHue HATJIAIHOCTH TIPH (POPMHUPOBAHUN CUCTEM XUMUYECKHUX TTOHSITHH.

Tema: Hcnonv3osanue KOMRbIOMEPHBIX RPOZPAMM 8 YUeOHOU deamenbHocmu (2 uaca).
KoHmposbHble 8onpocbl

1. Mcnonb3oBaHue B mpoliecce MpenojgaBaHusl XUMUHA METO/Ia MOJICIICH.

2. KoMIbIOTEpHBIH MYJIBTUMEAUNHHBIA KYypC, MO3BOJIAIONINI OOECIIeYUTh BBICOKHI YpPOBEHB
HATJISITHOCTH, MIPEICTaBIIAS TUHAMUYECKHIE, CTPYKTYPHBIC M MAaCIITA0HBIE MOJICIIH, B TOM YHCIIe
WHTEPaKTHUBHBIE.

3. O630psr UHTEpHET-pECypcOoB M0 XxuMun. OOpa3oBaTEIbHBIC CAUTHI IO XUMHUH.

4. CucteMbl MHAUBUIYaJIbHOTO JUCTAHIIMOHHOTO 00yueHusi XuMuu yepe3 HTepHer.

IIpakTH4yeckasi padora

1. OOBeKTHI MOZACIINPOBAHUA: ATOMbBI, MOJICKYJIbI, ITIPOLCCCHI U SABJICHUA.

2. IlpoBeneHue pa3UYHBIX JEMOHCTpALMNA: TIOKAa3 aHUMAIIMOHHBIX MOJEINEH, NUTIOCTPAIUs U3-
JaraeMoro marepuana ¢otorpadusmu, cxemamu, noka3 «Tabmuuel MeHneneeBa» B MHTEpaK-

TUBHOU (opme.

5. O0pazoBarenbHbIE TEXHOJIOTUN
B xoze 0ocBOeHHS TUCIUTUTMHBI TPEyCMaTPUBACTCS TPUMEHEHHE CICAYIONINX aKTHBHBIX

METOJ/IOB O0yUYCHUS:



Brimonnenue nabopaTopHbIX padoT ¢ 3JIeMEHTaMH UCCIICAOBAHMS.
OTyeTHBIE 3aHATUSA 110 PA3AEIIAM.

TexHOIOrHH IPYIIIOBOTO O0YUYESHHUS.

Opranuzanys caMoCTOSITEIbHOTO O0yUeHUsI.

Pa300p KOHKPETHBIX CUTYaIUH.

Kpyrusiii crod.

Y4eOHBII pUHT.

HenoBas urpa.

Jlekuus-npe3eHTamus.

N SANENE NE N N NE NEN

VYaenbHBI BeC 3aHATHH, NMPOBOAMMBIX B MHTEPAKTUBHBIX (OpMax, COCTABIIAET HE MEHeEe
30% aynuTOpHBIX 3aHATUN

6. YueOHO-MeTOaUYECKOE o0ecriedeHrne CAaMOCTOSITEeIbHOI padoThl CTY/IEHTOB.

Teoperuueckas noaroroska. [Ipopaborka yueOHOro MaTepuana.
[MonroroBka k oTueTaM Mo J1a0OPATOPHBIM paboTaM.

Pewenue 3anau.

[ToaroroBka K KOJJIOKBUYMY.

a s wnNE

[ToaroroBka K 3K3aMeHY.

No Bun camocTosTeabHON Bug xonTpons Y4eOHO-METOIUYECKOE
paboTsl obecrieueHue

1 Teopernueckast MOArOTOBKA. | YCTHBIM ONPOC, TECTUPO- | JIEKIMH, pPEKOMEHI0BaHHAs
[IpopaboTka yueOHOTO MaTe- | BaHHE nuTeparypa, HWHTEpPHET pe-
puana. CYpCHI.

Cwm. paznensr 4.3, 8-10 ngan-
HOT'O IOKyMEHTa

2 [TogroroBka k otdyetam 1o | [IpoBepka BbInoJiHeHUs1 | CM. pasnensl 8-10 maHHOTO
nabopaTopHBIM paboTam pacdyeToB,  OMOPMIICHHS | TOKYMEHTA

paboThl B J1a0OpPaTOPHOM
KypHaie W TpopabOTKU
BOIIPOCOB K TEKYLIEH TeMe
[0 PEKOMEHJIOBAHHOMN JIU-

Teparype

3 Penrenue 3amau IIpoBepka 3amau, 3amaH- | Cm. pasnpensl 8-10 maHHOTO
HBIX Ha JoM, Pemenwe y | mokymeHTa
JOCKH.

4 | [loaroroBka pedepata ITpuem pedepara u onen- | Cm. paznenst 7.3; 8-10 nan-
Ka Ka4yecTBa. HOTO JJOKYMEHTa

5 | [logroroBka k komutokBuyMy | [Ipomexxyrounas arrecta- | Cm. pasmensr 4.3, 7.3; 8-10
st B (opMe KOHTPOJb- | JAHHOTO JOKYMEHTA
HOM pabOTHI

6 [ToaroroBka K 3auery VYcTHbIi onpoc Cwm. paznensr 7.3; 8-10 man-
HOT'O JJOKyMEHTa

1. Texymuuii KOHTPOJIb: TOArOTOBKA K OTYETaM T10 JIAOOPaTOPHBIM paboTaMm.




2. Tekymuii KOHTPOJIb: PEIICHHUE 3a/aY.

3. IlpomexyTrouHas arrectanus B GopMe KOIJIOKBHYMA.

Texywuti KOHMpPOaL YCIEBAEMOCTH OCYILECTBIIAECTCS HEMPEPHIBHO, HA MIPOTSXKEHUH BCETO

Kypca. IIpexne Bcero, 3To yCTHBIN OMPOC MO X0y JIaDOPATOPHBIX 3aHATUH, BHIOIHAEMBIN IS

OHGpaTHBHOﬁ AKTUBU3allUM BHUMAHHUA CTYIJCHTOB U OLCHKH UX YPOBHA BOCIIPHUATHUS. Pe?)y.]IBTa-

Thl YCTHOT'O ONPOCA YUUTHIBAIOTCS IIPU BHIOOPE MHIUBUIYAIbHBIX 3a7a4 JJIsl PELICHUS.
IIpomescymounwiii KOoHmpoab MPOBOAUTCS B (popMe KOHTPOJIBHOW padOTHI, B KOTOPOM

coJiepkaTcs 3a7jauu, ypaBHEHUS.
Hmoeoswviti konmpoas mpoBoauTcs MO0 B GopMe YCTHOrO dK3aMeHa, 0o B ¢opme

KOMIIBIOTCPHOTI'O TCCTUPOBAHUS.

OneHka «OTJIMYHO» CTaBUTCS 3a YBEPEHHOE BIIAJIEHUE MaTEpUAJIOM Kypca.

OreHKa «XOpOLIO» CTAaBUTCS MPH IOJHOM BBIMOJHEHUH TPEOOBAHUH K MPOXOXKACHUIO

Kypca U YMEHUHM OPUEHTUPOBATHCS B U3YYEHHOM MaTepHale.

OrneHka «yIOBJIETBOPUTENIBHO» CTABUTCS MPHU JTOCTATOYHOM BBIIIOJIHEHUU TPEeOOBAHUM K
MPOXOXKACHUIO Kypca U BIIaJICHUH KOHKPETHBIMU 3HAHUSIMHU T10 IPOTrpamMMe Kypca.
OrneHka «HEeyAOBIETBOPUTENBHOY» CTABUTCS, €CIIM TPEOOBAaHUS K MMPOXOKICHUIO Kypca He
BBITMIOJIHEHBI, M CTY/IEHT HE MOXKET [M0Ka3aTh BIaJCHUE MaTepHaIoM.
Jlis mpopaboTku yueOHOro MaTeprasa UCIONIb3yIOTCSI HICTOUHUKH, TPUBEICHHbBIE B OCHOB-
HOM U JOIIOJIHHUTEIBLHOM CIIUCKE JINTEPATYPEL, a TAKKE DJIIEKTPOHHLIE U UHTEPHET PECYPCHI,
CamocrosiTenpHas paboTa JODKHA HOCUTh CUCTEMATHYECKUM XapaKTep, ObITh WHTEPECHOM
n HpHBHeKaTeHBHOﬁ UL CTYACHTA.
Pe3ynbraTel camMocTOSITETbHON pabOThl KOHTPOJIUPYIOTCS MPENoaBaTesieM U YUYUTHIBAIOTCS
IpH aTTecTanuu cryaeHTa (3ader). [Ipy 3TOM MpOBOISATCS: TECTUPOBAHUE, YKCIPECC-OMPOC Ha
CEMHHApPCKHUX M MPAKTHUUECKUX 3aHITUSX, 3aCTyLIIMBaHUE JOKJIAI0B, IPOBEPKA MUCHMEHHBIX pa-

0OT.

7. ®OH/ OLIEHOYHBIX CPEICTB /s NPOBeieHUs] TEKYIIero KOHTPOJIs ycreBaeMoCTH, po-
MEKYTOYHOI aTTeCTALMHU M0 UTOTaM OCBOCHHS IUCIHUNINHBI.

7.1. Ilepeuens Komnemenyuil ¢ yKazanuem 3manoe ux opmuposanus 6 npoyecce 0C60eHUA
00pazoseamenvHoOil NPOZPAMMBL.

Koa u HanMe-
HOBaHHE KOM-
NeTeHINH 13

Kox 1 HamMeHOBa-
HHe HHIANKATOpa
JTOCTHKEHUS KOM-

InanupyemMbie pe3yJibTaThI
o0yueHust

IMpouexypa ocBoeHus

®I'OC BO neTeHUUi (¢ coom-
semcmeuu ¢ [100I1
(npu naauuuu))
YK-2 NA1.YK2. Cooco- | 3naer: MeToAbl MpEACTaBIEHMs | YCTHBIH ONpPOC, THCbMEH-

OCH ympaBisATh MPO-
€KTOM Ha BCeX JTa-
ax ero MH3HEHHO-
ro LKA

U OINHUCAHUS PE3yJbTAaTOB IPO-
eKTHOIl JIesITeIbHOCTH; METOJIbI,
KPUTEPUH U MapaMeTpbl OLCHKH
pE3yJIbTaTOB BBIMOJHEHUS TPO-
€KTa; TIPUHLIUIIBI, METO/IBI U Tpe-
OoBaHMs, TIPEIBSBISIEMBIE K
NPOEKTHO padore.

YMmeeT: 000CHOBBIBATH TPAKTH-
YeCKYI0 U TEOPETHYECKYIO 3Ha-
YUMOCTH TIOJIyYCHHBIX Pe3ysIbTa-
TOB; TPOBEPSATh M aHAIU3HPO-
BaTh IPOCKTHYI JIOKyMEHTa-

HBIM OMpPOC, KPYIJIBII CTOI




IIUI0; MPOTHO3UPOBATH PA3BUTHUE
MPOIIECCOB B MPOEKTHOM IIpO-
(heccuoHanbHON 007aCTH; BBI-
JIBUTaTh HMHHOBAIIMOHHBIC WJICH
W HECTaH/IaPTHBIE TOJXOJIBI K UX
peanuzanuyd B TENAX peau3a-
UM TIPOSKTa; aHaJM3UPOBATh
MPOCKTHYIO JIOKYMEHTAIIHIO;
paccUHTHIBATH Ka4eCTBEHHBIC H
KOJIMYECTBCHHBIE  PE3YJIBTATHI,
CPOKH BHITIOJIHCHUST TPOCKTHON
paboTHI.

Bnaneer: ynpaBieHueM MpOCK-
TaMd B OOJACTH, COOTBETCTBY-
fomeil mpodeccuoHaabHON J1esi-
TEJILHOCTH; pacrpeneneHrueM
3alaHuil U TMOOYXIEHUEM Jpy-
TUX K JOCTIDKCHHUIO LIENCH;
YIpaBJICHHEM pa3paO0TKOU TeX-
HUYECKOTO 3aJIaHdsl TPOCKTA,
VIpaBICHHEM peallu3alliu IMpo-
(UIBHOH MPOCKTHOM pPadOoTHI;
VIpaBJICHHEM IIpoliecca 00CyX-
JICHUS W JOpA0OTKU TPOCKTA;
y49acTHeM B pa3paboTKe TeXHHU-
YEeCKOro 3aJlaHusl MPOCKTa, pa3-
paboTKO# TMporpaMMBbI peau3a-
IIUU TIPOCKTa B TPOECCHOHAb-
HOM oOnacTw; Opra"m3aueit
NpoBeNeHHUs MPO(ECCHOHATBHO-
ro OOCYXIEHUS NPOCKTa, yda-
CTHEM B BCJICHHU TPOCKTHOM
JIOKYMCHTAIIMK;  TPOCKTUPOBA-
HUEM IUIaH-TpaduKa pearn3ainuu
NPOEKTa; ONpeae’eHueM Tpebo-
BaHUN K pe3yJibTaTaM peaiun3a-
IIUU MPOCKTA, yJ4aCTHEM B Hayd-
HBIX JIUCKYCCHSIX U KPYTJBIX
CTOJIAX.

YK-3

NJI1.YK3. Cmoco-
OCH  OpraHW30BHI-
BaTh U PYKOBOJUTH
paboToii KOMaHJFI,
BEIpa0aThiBasi KO-
MaHJHYI  CTpare-
THUIO JUISL JOCTIKE-
HUSI TIOCTaBJICHHOU
eH

3naet: mpoOiemMbl moxbdopa 3d-
(heKTUBHON KOMaHAbI; OCHOBHBIE
ycnoBust 3¢ (HEeKTUBHONH KOMaH/-
HOHM pabOTHI; OCHOBBI CTpAaTETH-
YECKOTo YMpaBiCHHUS YesIOBeYe-
CKUMH pecypcamH, HOPMAaTHB-
HBIE TPABOBBIE AKTHI, KACAIOIIH-
ecsl OpraHu3alii M OCYIIECTB-
nenusi npodeccruoHanbHON nes-
TETBHOCTH; MOJEIH OpraHu3a-
[MUOHHOTO TIOBE/ICHUs, (PaKTOPBI
(hopMUpOBaHUs OpraHU3aI[MOH-
HBIX OTHOIICHWIA, CTpPaTerud U
MPUHLUIE KOMaHIHOW pabOTHI,
OCHOBHBIC XapaKTEPUCTHKH Op-
TaHW3aIlIOHHOTO  KIUMaTa U
B3aMMO/JICUCTBUSA JIIOJEH B opra-
HU3AIIUN; METOIBl HAyYHOTO HC-

YcerHBIM onpoc, KpYyTJIbli

CTOJI, ACJIOBas Urpa




CIIEZIOBaHUSI B OONACTH YIpaB-
JICHUs; METOJBl BepupUKAIH
pe3yAbTaTOB MCCIEAOBAHUS; Me-
TOIBl WHTEPIpETAlUH W Mpea-
CTaBIICHHS PE3yJbTaTOB HCCIie-
JIOBaHUSI.

Ymeer:  onpemensaTb  CTWIb
ynpaBieHus ¥ 3((EKTUBHOCTD
PYKOBOJICTBA KOMAaHJIOH; BbIpa-
0aTeiBaTh KOMaHIHYIO CTpaTe-
THIO; BIIAJIETh TEXHOJIOTHEH pea-
JU3alAd  OCHOBHBIX  (DYHKIHHA
yIIpaBIICHUS, aHaM3NPOBAThH
MHTEPIPETUPOBATh PE3yIbTATHI
HAYYHOTO HCCIICIOBaHUS B 00-
JacTH yINpaBliCHHS YelioBeYe-
CKUMH pecypcamu; MPHUMEHSIThH
HPUHLUIBL 1 METOJIbI OpraHu3a-
UM KOMaHJHOU JIesSTeIbHOCTH;
noa0upaTs METOJBI U METOAUKU
UCCIeIOBaHusl MPO(ecCHOHAIb-
HBIX TIPAKTHYECKUX 3aJiad; aHa-
JTU3UPOBAaTh WM WHTEPIPETUPO-
BaTh PE3yJIbTaThl HAYYHOTO WC-
CJICZIOBAHMSI.

Baageer:  opranuzanueii  u
yIpaBJIeHHEM KOMAaH/IHBIM B3a-
UMOJCHCTBUEM B PELICHUH II0-
CTaBIICHHBIX IIeJICH; CO3laHueM
KOMaHIbl  JUI  BBIOJHCHHS
NPaKTUYECKUX 331a4; Y9acTHEM
B pa3pabOTKe CTpaTeTud KO-
MaHIHOW pabOTHI; COCTaBIICHHU-
€M JIeJIOBBIX MHCEM C LENBIO Op-
TaHW3alUl W  CONPOBOXKICHHSA
KOMaHJHOH paboThl; yMEHHEM
paborats B KOMaHzE; pa3padoT-
KO# MporpamMMbl SMIMPUIECKOTO
UCCIIC0OBaHUS TIPOGECCHOHAIb-
HBIX MTPAKTUYECKUX 3a71a4.

K-8

NO1.IIKS8. Cooco-
OcH pa3pabaTeIBaTh
yaeOHO-
METOJMYECKUE KOM-
IUIEKCHl 10 00yue-
HUIO CTYJICHTOB IIO
npomro  HayIHOM
HaIpaBJICHHOCTH

3HaeT: METOOMYECKHE MPHEMBI,
NpUMEHsSEMbIE NPU NPOBEACHUU
KOHKPETHOTO BHAa y4eOHOI pa-
OOTHI.

Ymeet: pazpabaTeiBaTh yueOHO-
METOJNYCCKAE KOMIUIEKCHI ISt
00yJeHHS CTYICHTOB.

Baaneer: onbiToM pa3paboTKH U
NPOBEJICHNS 3aHSATHHA C HCIOJb-
30BaHHEM y4eOHO-
METOANYECKUX KOMIUIEKCOB B
COOTBETCTBHH C

TEH/ICHIMSAMHU Pa3BUTUS BBICIIIC-
ro 00pa3oBaHUs

YcTHBIN onpoc, TUCbMEH-
HEBIH orpoc

K-9

NO1.1IK9. Cooco-
OCH OCYIIECTBIATDH
MPENoIaBaATENbCKYIO

3HaeT: CYIHOCTh W TPOOIEMBI
o0yJeHUS U
BOCIIMTAHUSA B BBICIIEH IIIKOJIE.

YcTHBIN onpoc, TUCbMEH-
HBIH OIIPOC




JACATCIBHOCTG B 4Ya-

HATUH 1JIs1 CTYyNEH-
TOB TIO TPOQUIIO

YmMmeer: wuznaraTh Hpe}.‘[MeTHBIﬁ

CTH NPOBEJICHNS | MaTEepUal BO
CEMUHAPCKUX, B3aMMOCBSI3H C JUCIHMILTUHAMH,
MPAKTHYECKUX U | IpEACTAaBICHHBIMU B Y4eOHOM
Ja0OpaTOPHBIX  3a- | TUTAHE 00YJArOITIXCS.

Baaneer: Meromamu u mnmpuema-
MU YCTHOI'O U

HAYYHOW  HAmpaB- | MUCHBMEHHOTO H3JIOKEHHS MpPe-

JICHHOCTH METHOTO MaTepuaia pa3Hoo0-
pasHBIMH  00pa30BaTEILHBIMHU
TEXHOJOTHSIMU.

IIK-10

MJI1.IIK10. Cmoco-
OcH ompeneniaTh u

UX pCUICHU!A.

3HaeT: METOAMYECKYIO padoTy
MO TPOCKTHPOBAHUIO M OPraHU-

aHaJTU3UPOBaTh 3auMd  yuyeOHOro  mpoliecca.
mpoOJIEeMBI, TUIAHU- | YMeeT: BBHICTYNATh IEpel CTy-
poBaTh  CTPATETHIO | JEHYECKOW ayIUTOpUEN; aHaJIu-

3UPOBaTh BO3HUKAIOLIUE B Meaa-
TOTUYECKON JNIeATeTbHOCTH 3a-
TPYOHEHHS W TPUHUMATh TUIaH
JICUCTBUH 110 UX Pa3peIICHUIO.
Baaneer:  HaBbIKaMU  caMo-
KOHTPOJII W CaMOOILIEHKH IIpO-
1ecca u pe3yibrara meaarorude-
CKOU JeSITENBHOCTH.

YcrHBIM onpoc, MUChMEH-
HBIH OIIPOC, TECTUPOBAHUE

7.2. TunoBble KOHTPOJILHbIE 3aTAHUS

3aganus 171 pyOesKHOro KOHTPOJIst

| cemecTp

Mooyns 1. Memoouka odyuenus xumuu KaxK HAyKa u KaK yueoHas Oucyuniuna

Ne 1

1. Metoauka o0y4eHHs: XUMHUU KaK HayKa U ydeOHas TUCHUILIMHA. MeToanka 00y4eHus: XUMUN
KaK HayKa, ee IpeIMeT, 3a1a41 ¥ METO/bI HCCIIeTOBAHUSL.
2. a) [IpuroroButh 38 T 4.50 % pactBopa CuSO,4 ucxoxas nz CuSO,4-5H,0.

0) [IpurotoButs 100 M 0.22 M pactBopa Na;HPO,4 ncxons uz Na,HPO,4-12H,0.

Ne 2

1. O6mast Moaenb MEeJOCTHOTO Tpoliecca O0yYeHUsT XMMHUH, KpaTKas XapaKTEpHUCTHKA €€ dJie-
MEHTOB (IIEJIH, COACPKAHKE, METOJIbI, CPEICTBA, OPraHU3aMOHHbBIE (DOPMBI, KOHTPOIIb YCBOCHUS
Y JUArHOCTHKA COPMHUPOBAHHBIX 3HAHUN U YMEHHH ), X B3aUMOCBSI3€H M B3aUMOBIIHSTHHM.
2. a) IIpurorosuts 30 r 4.90 % pactBopa Na,SO,4 ucxons u3z Na;SO4-10H,0.

6) [IpuroroButs 100 M 0.34 M pactBopa MgSO, ucxons uz MgS04-7H,0.

Ne 3

1. ITpunHIUTIBI 00YYEHUST XUMHH (HAYYHOCTH, TIOCTYITHOCTh, TPYAHOCTh, aKTUBHOCTD, UHIUBUTY-
anu3aIys, pa3BUTHE MO3HABATEIBHBIX CIIOCOOHOCTEH 1 1p.). [IpeeMCTBEHHOCTh M B3aUMOCBSI3b
00y4eHUsI XUMUU B CPETHEH IIKOJIC U B BY3€.
2. a) [IpuroroButs 50 r 2.00 % pactBopa Na,CO3 ucxoxast uz Na,CO3-10H,0.

0) [Tpurorouts 100 M1 0.18 M pactBopa CoCl, ucxomst uz CoCly-6H-0.

Ne 4

1. OcobGeHnHoCTH TIpenoIaBaHusl XUMUU B BbICIIEH miKojie. OCHOBHBIE MMPUHIIUITBI OTOOpA U3yda-
€MOro Marepuala ¢ ydeToM npoduis ydeOHOro 3aBefaeHus. JIeKIIMOHHO-CEeMUHApCKasi cUCTEMa
3aHATUH. JIekuu, ceMuHapsl, 1abopaTopHbie pabOThl KaK OCHOBHBIC (DOPMBI U3yUECHUS] XUMHH.
DNeMEeHTHl HAyYHO-UCCIIEIOBATENLCKON pa0OThHI B MPAKTUKYMaX.



2. a) [TpuroroButs 44 1 4.20 % pactBopa FeSO,4 nucxons u3z FeSO,-7H,0.
0) [IpuroroButs 100 mu 0.31 M pactBopa CoSO4 ucxomas uz CoSO,-7H,0.
Ne 5
1. Henmu u 3amaun oOydeHus xumun. OO0ydeHre, MPErnojaBaHue U YUCHHE Kak OcCOObIe BHBI
YeJI0BEUYCCKON ACATEIbHOCTH.
2. a) [IpuroroButs 94 1 2.20 % pactBopa MnSO,4 ucxoas uz MnSQO,4-7H,0.
6) ITpurorouts 100 M1 0.33 M pactBopa Co(NOs3), ucxozst uz Co(NOs),-6H,0.
Ne 6
1. Tumnel npouiecca 00y4eHus: HHGOPMAIIMOHHBIN U MPOIYKTUBHBIN (TBOpYeckuid). I'ymanu3arus
¥ TYMaHHUTapu3aIus 00ydeHusl.
2. a) IIpuroroButs 92 1 2.80 % pactBopa ZnSO,4 ucxons u3z ZnSO,4-7H,0.
0) [Tpurorouts 100 M1 0.39 M pactBopa CaCl, ucxoms u3 CaCly-6H-0.
Ne 7
1. Conepxxanue oOydenus xumun. CoaeprkaHre MIKOJIHHOTO W By30BCKOTO XUMHUYECKOTO 00pa-
30BaHHUS, €r0 OCHOBHBIC BU/IbI U YPOBHHU.
2. a) [TpurotoBuTts 38 1 4.00 % pactBopa Ca(NOs3), ucxozas u3 Ca(NOs),-4H,0.
0) [puroroButs 100 M1 0.15 M pactBopa Na,B4O7 ucxons uz Na,B,O7-10H,0.
Ne 8
1. ®@akTophl, ONpeaeNsIoNUe CoIepKaHne yueOHOro MpeaMeTa XUMHUK (COMaIbHBIA 3aKa3 00-
IIECTBA, YPOBEHb PA3BUTHS XUMHUYECKON HAYKHM) U YICOHBIX XUMHUYECKUX TACIUILINH.
2. a) [IpuroroButs 94 r 3.10 % pactBopa Ho,Cy04 ucxoms uz HoC04-2H,0.
0) [IpuroroButs 100 mut 0.33 M pactBopa ZnSO,4 ucxons uz ZnSOy- 7H-0.
Ne 9
1. lumaktrdeckue TpeOOBaHUS K COJIEPKAHUIO YIEOHOTO TIPeAMETa XUMHUHU U YIEOHBIX XHUMHYE-
CKHUX JTMCIUILINH.
2. a)[TpuroroButs 60 r 4.40 % pactBopa Na,B4O7 ucxoxns nz Na,B;O7-10H,0.
0) [purorosuts 100 M1 0.78 M pactBopa HyC,04 ucxons w3 HoCy04:2H,0.
Ne 10
1. Meronuyeckue MPUHIIMITEI 0TOOpa CONEPIKaHUS U TIOCTPOSHUSI KypcoB XUMUHU. COOTHOIICHUE
CTPYKTYPBI HAyYHOUH TEOPUHU U CTPYKTYPHI COACPKaHUS OOyUCHHUS.
2. a) I[IpuroroButs 63 1 3.80 % pactBopa CaCl, ucxomas u3 CaCly-6H0.
0) [Ipurorosuts 100 M 0.24 M pactBopa FeSO,4 ncxons uz FeS0,4-7H,0.
[Ipu HarpeBanuu pactBopa coiu A obOpaszyercs ocafgok B. DTor ke ocamok oOpasyercs npu

JICUCTBUHU LIETOYM Ha pacTBOpP coiu A. Ilpu nelcTBUM KUCIOTHI Ha coiib A Bhiensaercs ra3 C,
o0ecIBeUMBAIOIIMN pacTBOp IepMaHraHara Kauus. YTo mpeacTaBisitoT coboit Bemectsa A, B u
C? Hanmmure ypaBHEHUS BCEX YIOMSIHYTBIX PEaKIIHi.

Mooyns 2. Opeanuszayus npoyecca 00yueHus Xumuu

Nel
1. JIexmusi Mo XMMHHM B BBICIICH IIKOJIE, TPEOOBAaHUS K HEW, METOMKA TIPOBEACHHUS.
2. C KxakKuMU U3 TMEPEUUCIICHHBIX BEIIECTB BCTYNMHT B peakiuio ruapokcua Harpus: CO;, P2Os,
KOH, Al(OH)3, H,SO4, Ca(HCO3),, KoCO3, NaNO3z, MnSQ4, Al. CocTaBuTh ypaBHEHUS peak-
LIUH.
3. PaccuuTaiite maccy kpuctramutoruapara Aly(SOy4)s-18H,0, mosyueHHOro B3auMOIEHCTBHEM
M30BITKA ATIOMUHUS U CEPHON KHUCIOTHI (pa30.) ¢ MOCIEAYIOIIMM OTACICHHEM HENpOpearupo-
BaBIIIETO ATIOMUHUS U BBIIAPHBAHHEM PAaCcTBOpPA JI0CYyXa, €CIU MPHU ATOM BBIIEIUI0Ch 1,92 1 ra-
3a (H.y.).
4. B pe3ynbTare OKHCICHHS 3THJIOBOIO CHHpTa Maccoi 6,9 r oOpasyeTcs aueTanbierui, KOTo-
pbIii B JaJIbHEUIIIEM OKUCIAETCS B KUCIOTY. DTY KUCIOTY pacTBOPsOT B 80 M1 Bosibl. Yemy paB-

Ha MacCCoOBasd J0JIA KUCJIOTHI B HOHy‘IGHHOM paCTBope?
Ne 2



1. JJaBopaTopHBIif IPaKTHKYM 110 XUMHUH, TPEOOBAaHMS K OpraHU3alluK JabopaTopHOil paboThI B
BBICIIIEH LIKOJIE.
2. C KaKuMHU U3 TEPEUYHNCICHHBIX BEIIECTB BCTYNMUT B PEAKIHUI0O KOHIIEHTPUPOBAHHAS a30THAs
kucnota: Fe, ZnO, PbCl,, AI(OH)3, Mn,0O7, S, Cu, Na,C0s, Ca, BaCl,. CocraButh ypaBHEHHUS
peaKuHuii.
3. K pactBopy Na,SO3; o6semom 250 mur 700GaBISIOT MO KaruisiM U Tpu HarpeBaduu 1,82 Mxio-
POBOJIOPOJIHYIO KHUCIIOTY /0 MPEKpalleHUs BBIACICHUS Ta3a. PaccuuTaiiTe MOJNSPHYIO KOHIICH-
Tpamuio cyinbpuTa HATPUSI U 00BEM KHCIOTHI, €CIu coOpaHo 2,56 i raza (H.y.).
4. Onpenenure MOJICKYISIPHYIO (GOpMYTy OJHOOCHOBHON KapOOHOBOU KHCIOTHI, €CITH U3BECTHO,
qto s HedTpanuzanuu 4,8 T ee Tpedyercs 16,95 mu 22,4 % pactBopa enkoro kamu (p = 1,18
r/emd).

Ne 3
1. CemuHapcKuie 3aHATHS 110 XUMHUH B BBICIICH IIKOJIE, UX BUIBI U CIIOCOOBI IPOBEICHHUS, METO-
JTMKa OpraHu3alMi CEMUHAPCKOTO 3aHATHS.
2. C KaKuMU U3 TIEPEYHCICHHBIX BEUIECTB BCTYMHUT B PEAKIUIO0 KOHIIGHTPHPOBAHHASI CepHAas
kucnora: KOH, CaO, Ba(OH),, Fe;O3, AI(OH)3, SiO,, HI, Cu, C, Na,CO3, Mg(NO3),, BaCly,,
Al. CoctaBuTh ypaBHEHHsI PEaKLUil.
3. HaBecky nuHka XuMu4decku pactopuiiv B 11 M 6,15 MxnopoBogopoaHoi kucinoTel. Kakosa
Mmacca HaBecku? Kakoit 00beM (H.y.) raza BBIICTHICS IIPH 3TOM?
4. KakoBa MonekyinspHas (Gopmysia 0OTHOATOMHOTO CIHUpPTa, U3 7,4 T KOTOPOTO TPH NEUCTBUHU
METAJIIIMYECKOro HaTpus nostydaercs 1,12 1 Bogopona?

Ne 4
1. Meronndeckue 0cOOEHHOCTH U CIIOCOOBI PELICHUS PACUETHBIX 33/1a4 10 XUMHH.
2. C KakUMH W3 TEPEUYMCICHHBIX BEIIECTB BCTYMUT B peakinuio cepa: Al, Hp, HCI, NaOH,
Fe(OH)s, KCI, Fe, HaSO4xomm), NO2, HNOj3kopn), H2O. CocTaBUTh ypaBHEHUS peakIuii.
3. OnbBITHBIM TyTEM YCTAHOBJIEHO, YTO B 25 Mul HackIeHHOro mpu 25 °C pacTBOpa COAEPKUTCA
1,06-10" r okcanara cepebpa. PaccumnTaiiTe mpousBeeHUE paCTBOPUMOCTH ITOU COJIH.
4. PaccuuTaiite, KaKyl0 Maccy 3THUJIOBOTO 3(upa yKCYCHON KHCIIOTHI MOKHO MONyduTh U3 30 T
YKCYCHOM KUCIOTHI U 46 T criupTa. Beixos adupa pasen 85 % ot TeopeTrnueckoro.

Ne 5
1. Opraauzanmsi caMOCTOSTEIbHONW padOThl U Pa3BUTHE TBOPUECKUX CIIOCOOHOCTEH CTY/IEHTOB.
BreayautopHasi camocTosiTenbHast paboTa Mo XUMHUH.
2. C KakuMHU U3 TIEPEYMCIICHHBIX BEIIECTB BCTYMUT B peakiuto cynbdar mean: Na,O, H,0, Ag,
Fe(OH),, Zn, NaOH, HNO3, BaCl,, NH3, KoCO3, HCI. CocraBuTh ypaBHEHHS pEaKIIHid.
3. Harpesarot 24,4965 rrekcaruapara aHutpara skenesa (1) mo mpekpaiieHus: BbIACICHUS Ta30-
00pa3HbIX TPOAYKTOB. TBEpPbI OCTATOK 00padATHIBAIOT XJIOPOBOJOPOAHON KHUCIOTOM MO IMOJ-
HOT'O TIEpexojia OCTaTKa B PacTBOp, 00BEM pacTBOpa IOBOJAT 110 2 1. Ompenenure MOISPHYIO
KOHIIEHTPAIIMIO PACTBOPEHHOIO BEUIECTBA B KOHEYHOM pacTtBope. Kak oO0Hapy UTh MPUCYTCTBUE
KaTHOHOB PaCTBOPEHHOIO BEIIECTBA.
4. Yrnesonopon coaepxut 81,82% yriepona. Macca ogHOro J1MTpa 3Toro yrieBoaopona (H.y.)
coctapisieT 1,964 r. Haiinure MonexkynspHyto (popmyity yrieBoaopo/a.

Mooynw 3. @opmut u cpedcmea 00yuUeHUA XUMUU 6 8bICUICH WIKOJIE
Ne'l

1. CpenctBa oOyuenus xumuu. Crucrema cpeAcTB OOy4YeHMs] XMMHH, KJacCU(pUKaLUs CPEICTB
o0ydeHHUsT XUMUH, KpaTKasi XapaKTEePUCTUKA CPEICTB OOYUCHUS] XUMHUU B CpPEeIHEH U B BBHICIICH
HIKOJIE.

2. C xakuMHU U3 MEePEYHCICHHBIX BEUIECTB BCTYIHUT B PEAKIMIO pa30aBICHHAs a30THAS KUCIOTA!
MgO, CO,, Fe(OH)3, Zn, NaOH, Al,03, CuCl,, NH3-H,0, K,COs, P. CoctaButh ypaBHCHHS pe-
AKIMH.

3. Kakoii o6beMm (11, H.y.) raza MOXHO coOpath npu 00padotke 44,58 T ruapuaa Kaabus U30bIT-
KOM BOJEI?



4. B naboparopun myTeM BoccTaHoBIeHUs 61,5 T HUTpoOeH301a ObUIO MONy4eHO 44 T aHWJIHHA.
KakoB BbIX0/1 MpOyKTa B MPOLIEHTaX?

Ne 2
1. Opranuzamnusi KOHTPOJS 32 YCBOGHUEM 3HAHHUM Ha JIEKIIMH, CEMUHAPCKOM 3aHSATUHU U B Jabo-
pPaTOpPHOM IpaKTUKyMe. B3auMHBII KOHTPOJIb U CaMOKOHTpOJIb. [IporpaMMHpOBaHHBIN KOH-
TPOJIb.
2. C xakuMH U3 TIEPEUYUCIICHHBIX BEIIECTB BCTYMHT B peakmnuio ruapokcua oapus: CO,, SO,
MgO, Al,O3, NaOH, Zn(OH),, NH3, Na;SO,, FeCls, BeO. CoctaBuTh ypaBHEHHS PCaKIIHIA.
3. CmemmBaror 750 mu 0,1 M #topoBogoponnoit kucnotsl u 750 miu 0,1 M pactBopa ilogHOBaTOM
KUCIO0ThI. OnpesenuTe Maccy 0caka.
4. s veititpanuzanuu 11,4 T cTonoBoro ykcyca nmonanooduinocs 18,24 M pacTBopa ruipokcua
HaTpus, coaepxkauiero B autpe 0,5 Mosib 3TOro OCHOBaHMS. Berumcnure mMaccoByro I0ir0 B %
YKCYCHOU KHCIJIOTHI B 3TOM 00pas3iie CTOJIOBOr0 YKCyca.

Ne 3
1. TecToBbIE KOHTPOIHPYIOIIKE 3aJaHus. MeTo1 BIOOPOUYHBIX OTBETOB, €T0 MPEUMYINECTBA U
HepocTaTKu. Pedeparsl 1 1OKIaAbl Kak OAUH U3 CIIOCOOOB OIIEHKM XMMHUYECKUX 3HAaHUN. XUMHU-
YECKUE OJTUMITUA/IBI.
2. C KaKuMH U3 TIePEUNCIIEHHBIX BEIIECTB BCTYIHUT B peakiuio kapoonar Harpus: MgO, Al,Os,
Si0O,, Ca(OH),, NH3-H,0, KOH, H3PO4, BaCl,, KNO3, Fe. CocTaButh ypaBHCHHS PEaKIIU.
3. Onpenenure 3HaueHHe oObeMHOUM monu (%) cepoBOIOpOAa B TEXHUYECKOM rasze, eciau 5 I
(H.y.) BTOrO rasza 3arpayeHo Ha peakiuio ¢ 0,048 Monb qUXpoMaTa Kanus B CEpHOKHUCION cpenie
(ocTanpHBIC KOMIIOHEHTHI T'a3a B PEAKIIMIO HE BCTYMAOT).
4. CKOJIBKO TPaMMOB YKCYCHOM KHCJIOTBI MOKHO MOIYy4YuTh U3 112 11 anerunena? CKoOIbKO Mo-
Jiel ATaHOJIa TTOMJIET Ha PEAKIUIO C ATON KUCIOTOM?

No 4
1. PeitTuHr, mpeuMyIiecTBa, HEJOCTATKH, TPYAHOCTH. JlnarHocTuka chOPMUPOBAHHOCTH TBOP-
YECKOT0 XUMHUYECKOTO MBIILICHUS.
2. C xakuMU W3 MEPEYUCIICHHBIX BEIIECTB BCTYMUT B peakmuio cyibpar meau: Zn, CO,, NaOH,
Ag, NHs, CaCl,, H,0, N2Os, HNO3, CaO, Al(OH)s, BaCl,, K3PO,. CoctaButh ypaBHEHHSs peak-
LIUH.
3. B nmaGoparopum AMOKCH] a30Ta MOJY4YarOT HarpeBaHWEM HHTpaTa CBUHIA. ['a3000pa3HbIC
npoaykThl (NO; 1 a3z A) oXJIaKIaI0T, IPU 3TOM JUOKCH] a30Ta KOHJIECHCUPYETCS B OCCIIBETHYIO
KUAKOCTh. [Ipu 100aBIeHUN HECKOIBKUX Kamelb BOJBI KUJIKOCTh CHHEET, MPU U30BITKE BOJIBI
BblIIeTIsieTCsl OeCIBETHBIN ra3, a pacTBop obecuBeunBaeTcs. CocTaBbTe YpaBHEHHUS BCEX pPeak-
muil. Onpenenute kakoi o0beM (71, H.y.) raza A moiyuaercs u3 24,48 r UCXOIHOW CONH, €CIH
NOTEPU COCTABIAOT 13 %.
4. Tlpu peiictBum Boasl Ha 100 r TexH. kKapOuga KanbIus BeiaeuiIcs 26 i anetwieHa. Kakosa
MmaccoBas oyt CaC, B Takom kapoue?

Ne 5
1. Ilegaroruveckuii SKCIIEPUMEHT B mpernojaBaHuu Xumuu. OneHuBaHue 3((HEeKTUBHOCTH BBI-
OpaHHBIX aCMEKTOB COACP)KAHUS U METOJIOB O0yUECHHS.
2. C KakuMU U3 TEPEUYHCIECHHBIX BELIECTB BCTYNHUT B PEAKIUIO0 KOHLEHTPUPOBAHHAsl CepHas
KHCJIOoTa: A|(OH)3, C, MgO, Pt, H3PO4, C|2, Ba(N03)2, Mn207, Cr203, HI, NHs, NaCI, Oz. Co-
CTaBUTh YPaBHEHUS pEaKLIUi.
3. JIna nonyuenus Genoro ¢ocdopa P, npokanuaior B 3aexrporedn 1 T pochoputHOl pyns,
conepskanieit 64,5 % (mo macce) oprodocdaTa Kanblys, B CMECH ¢ U30BITKOM KBaplLEBOTO MecKa
u yras. Paccunraiite Maccy (Kr) mpoJyKTa, €CI MPaKTUYECKH BBIXO paBeH 85 %.
4. B pesynbpTaTe BOCCTAHOBJIEHUS OKCHAA cepedpa YKCYCHBIM allbJIETHAOM 00pa3oBaioch 2,7 T
cepebpa. Kakas macca anpaeruaa Oblia mpu TOM OKUCIIeHA?

Il cemecTp
KoHTpobHBIE BOMPOCHI /I MPOMEKYTOUHOI aTTecTalMu (a4 IK3aMeHa)



1. Metonuka o0Oy4eHHs] XMMHUH KaK Hayka U ydyeOHas TUCHUIUINHA. MeTonruka o0ydeHus: XUMUHU
KaK HayKa, ee MPeIMET, 3aJJa4l U METO/Ibl UCCIIEIOBAHUSI.

2. Obmas MOJEeNb IEIOCTHOTO Tpoliecca O0yYeHUs] XUMUU, KpaTKas XapaKTepUCTHKA €€ dJie-
MEHTOB (LIeJIH, COAEepKAHKUE, METO/IbI, CPEACTBA, OPraHU3alMOHHbIE ()OPMBI, KOHTPOJIb YCBOCHUS
U IMarHOCTUKA COPMHUPOBAHHBIX 3HAHUN M YMEHHUI ), UX B3aUMOCBSI3€i U B3aUMOBIUSHHIA.

3. IlpuHuunel oOyuyeHus: XUMUHU (Hay4YHOCTb, TOCTYITHOCTb, TPYIHOCTb, aKTUBHOCTb, MH/IUBU]TY-
an3anus, pa3BUTUE MO3HABATEIbHBIX CIIOCOOHOCTEN U Jp.). IIpeeMcTBEHHOCTh M B3aUMOCBSI3b
o0ydeHus XMMHH B Cpe/IHEH IIKOJIE U B BY3€.

4. OcoOeHHOCTH TpenojaBaHus XUMHUH B BbIcIIeH 1mkosne. OCHOBHBIEC MIPUHLIMITEI OTOOpa U3yya-
€MOro Marepuaia ¢ ydyeroM npoduis yuyeOHOro 3aBefaeHus. JIeKIMOHHO-cEeMUHAapCKasi cucTeMa
3aHATuil. Jlekuuu, ceMuHapsl, J1abopaTopHble pabOThl Kak OCHOBHBIC (POPMBI U3YUEHUSI XUMHUH.
DneMEeHThl HayYHO-UCCIIEI0BATENbCKON pabOThI B MPAKTUKYMaX.

5. Henmu u 3amaun oOyyenus xumun. OOydyeHue, MpernojaBaHue U y4yeHHe KaK O0COObIe BHJIbI
YeJI0BEYECKON JeSITeIbHOCTH.

6. Tumnsl mporecca 00ydeHus: HHPOPMALMOHHBIN U POLYKTUBHBIHN (TBOpueckuit). ['ymanuzanus
U TYMaHHUTapu3alus 00y4eHHUs.

7. Conepxanue o0yyenus xumuu. CoaepKaHue IKOJIBHOTO U By30BCKOTO XMMHUECKOro o0pa-
30BaHUsl, €r0 OCHOBHBIE BUJIbI U YPOBHH.

8. dakTopbl, oNpeAesAIoImue CoAep)KaHue yueOHOro IpeaMeTa XUMUM (COLMaNbHbIA 3aKka3 00-
IIECTBA, YPOBEHb Pa3BUTH XUMUUYECKON HAYKH) U yUEOHBIX XUMUYECKUX TUCIUILINH.

9. lnnakTrueckue TpeOOBaHM K COACPKAHUIO YIeOHOTO IpeMeTa XMMUU U y4eOHBIX XUMUYe-
CKUX JIUCLUIUIHH.

10. Meroanyeckue NMPUHLIUIBI 0TOOpa COAEPIKAHUS M MOCTPOCHUS KypcoB xumuu. COOTHOIIE-
HUE CTPYKTYPhl HAYYHOU TEOPUHU U CTPYKTYPHI COJIepKaHUs 00yUEHU .

11. Crnenududeckue 0COOCHHOCTH MpemnoJaBaHUs KypcoB oOmiei, (Gu3ndeckoi, HeopraHuye-
CKOM, aHATUTUYECKOM, OPraHUYECKON U APYTrUX BETBEH XUMHH.

12. Okonorus B kypcax xumuu. CopepxaHue KypcOoB XMMHYECKON 3KOJOTUU M 3KOJIOTHYECKON
XUMUH.

13. CucteMHBIH OIXO K ONPEAETICHUIO COJIEPKAHUS Kypca XUMHUH U €r0 CTPYKTYPHUPOBAHHUIO.
14. CucteMHbIIl MOAXOA K ONPENEICHUIO IOCIEIOBATENbHOCTH MPEACTABICHUS COACPKAHUS
Kypca XUMHH.

15. TIporpamMmbl O XUMUHM JIJIs1 BBICIIEH IITKOJIBL. Y YEOHHUK Kak popMa MpeACTaBICHUS COIepKa-
HUSL.

16. Metoas o0yuenust xumun. Kiaccudukammm MeTo10B 00ydeHHS.

17. Cneuuduueckue MeToabl O0y4eHUs XMMHUU. XMUMHUYECKHH SKCIEPUMEHT Kak creuupuye-
CKUH MeToJl 00y4eHUs] XUMUHU, €r0 MECTO M 3HaueHue B mnporecce oOyueHus. JleMOHCTpaluoH-
HBI XUMUYECKUI SKCTIEPUMEHT, €0 OPraHU3aIHsl U METOIMKA IPOBEICHUS B BBICILICH LIKOJIE.
18. Yuenuvecknii XMMHUYECKUN SKCIIEPUMEHT, TpeOboBaHus K Hemy. JlabopaTopHbIe MpPaKTUKY-
MBI, METOJIMKA UX TPOBEICHUS B CPEIHEH LIKOJIE U B BBICHIECH IIKOJIE.

19. Ucnonp30BaHre XUMUYECKUX 3a/1a4 B Ipoliecce 00y4eHUs; eIMHbII METOINYECKUI MOIX0A
K PELICHHUIO 33]1a4 110 XUMUH.

20. Texnonoruu o0ydeHust xumuu. Kinaccudukaum TeXHOIOTUH 00yUEHUST XUMUU.

21. TIpobnemHoe oO0y4yeHHE XMMHUHU: NPOOJIEMHBIE CUTYAIMH; METOIUKA OCYIIECTBICHHS IPO-
0JIeMHOTO O0yUYEHHUsI B CpeIHEH 1 BBICIICH IIKOJIE.

22.Komnbrotepuzaius o0yueHus. lcnonp3oBaHHEe METOAOB MPOrPaMMUPOBAHHOTO U ANTOPHT-
MU3HPOBAHHOTO OOyUYEHUSI B METOJAUKAX KOMIBIOTEPHOTO 00ydeHus: xumuu. Kontponupyromue
KOMITBIOTEPHBIE IPOTPAMMBI.

23. HenpepbIBHOCTH 00ydeHUs. MeToabl pa3BUTHS CITOCOOHOCTEH K CaMOOOYUYEHHUIO B CaM000-
pa3oBaHUIO.

24. Opranu3anmoHHbie POpMbI 00yUCHUSI XUMHUH B BBICIIICH IITKOJIE.

25. Jlexuus 1o XMMUU B BBICIICH IITKOJIE, TPEOOBAHUS K HEW, METOIMKA MTPOBEICHUSI.



26. JlabopaTopHBIN NPAKTUKYM IO XMMHHU, TPEOOBaHUS K OpraHU3alUH Tab0paTOPHOI paboTHI B
BBICIIIEH LIKOJIE.

27. CeMUHApCKHE 3aHATUS IO XMMHH B BBICIICH IIKOJIE, UX BUABI U CIIOCOOBI MPOBEACHHUS, Me-
TOJMKA OpPraHU3aluy CEMUHAPCKOTO 3aHATHUS.

28. Meronuueckrue 0COOCHHOCTH U CITOCOOBI PEIICHHUS paCYeTHBIX 3a/1a4 110 XUMUHU.

29. Urposbie GopMbl OpraHU3aIii O0yUYeHUS] XUMHUH B CPETHEH U B BBICIICH IIIKOJIC.

30. Opranuzanus caMoCTOSITENbHOI PadOTHI M pa3BUTHE TBOPUYECKUX CIOCOOHOCTEH CTYAECHTOB.
BHeaynutopHas camocTosiTenbHast paboTa Mo XUMHUU.

31. CpenctBa oOyuenust xumun. Crucrema cpeicTB 0O0y4eHHsST XUMHHM, KIacCU(UKAILUs CPEACTB
0o0ydeHHUs XUMUH, KpaTKas XapaKTEepUCTUKA CPEeICTB 00YUEeHUsS XUMHUU B CpeIHEH U B BbICIIEH
HIKOJIE.

32. JInmakTUYeCKUe BO3MOXKHOCTH TEXHHMYECKUX CPEACTB 0OydeHUs W OreHKa 3 PeKTUBHOCTH
ux npuMeHeHus. KoMmmproTep kak mpuOoOp A HAyYHOTO MCCIEAOBAHUS U KaK CPEICTBO 00Y-
YEHHUSI.

33. KoHTpoIb pe3yabTaToOB 00YYCHHS U JUATHOCTHKA KA4€CTBA 3HAHUW U YMEHUHN TI0 XHUMHUH.

34. llenu u comepskaHre KOHTPOJIS PE3yJIbTaToB 00y4YeHUs1 XuMuK. KauecTBo 3HaHUI U YyMEHUN
10 XUMHH, OI[CHKA 3HAHWI B BRICIICH IIIKOJIE.

35. Buasl u METOIBI KOHTPOJIS 32 YCBOGHHWEM 3HAHHM W OBJIAJICHUEM YMEHHI B BBICIICH IITKOJIE.
Ponb kOHTpOIIS B TipoIiecce 00y4IeHHUs.

36. Opranuzanusi KOHTPOJIS 32 YCBOGHUEM 3HAHMI Ha JIEKIIMH, CEMUHAPCKOM 3aHSATUU U B J1a00-
pPaTOpPHOM IpaKTUKyMe. B3auMHBII KOHTPOJIb U CaMOKOHTpOJIb. IIporpaMMHUpOBaHHBI KOH-
TPOJIb.

37. TecToBble KOHTpOIUPYIOMIKE 3adaHus. MeTol BBIOOPOUHBIX OTBETOB, €T0 MPEUMYIIECTBA U
HepocTaTKu. Pedeparsl 1 JoKIaAbl Kak OJUH U3 CIIOCOOOB OIIEHKH XMMHUYECKUX 3HAaHUN. XUMHU-
YECKHUE OJTUMITUAIBI.

38. Texuuueckue cpenctBa KOHTpousis. KOMIBIOTEpHBIN KOHTPOJb 32 YCBOEHHUEM XHMHUYECKHX
3HaHUM.

39. PeliTuHT, MpenMyIecTBa, HEAOCTATKH, TPYAHOCTH. JlnarHocTrka chOpMUPOBAHHOCTH TBOP-
YECKOI'0 XUMUYECKOT'O MBIIIUICHHUS.

40. ITemarornyeckuii SKCIEPUMEHT B TIpernoiaBanu XuMun. OnennBanue 3¢ (HEKTUBHOCTH BbI-
OpaHHBIX aCMEKTOB COACP)KaHUS K METOJIOB O0OyUEHHS.

41. Meroauka ¢GopMHUPOBAHUS OCHOBHBIX TIOHITHI Kypca XMMHH - BEIIECTBO, JIEMEHT, XUMHUYe-
CKasl peakIusi U XUMUYECKOE MPOU3BOICTBO.

42. ATOMHO-MOJIEKYJISIpHOE ydeHue. AToM U Moiiekysa. Moisb. MonbHbI 00beM. OCHOBHBIE
3aKOHbl XUMHUYECKOT0 B3aMMOJICHCTBUA: 3aKOH SKBUBAJICHTOB, 3aKOH KPAaTHBIX OTHOIIECHUMH, IO-
CTOSIHCTBA COCTaBa U Apyrue. ['a30Bbie 3aKOHBI.

43. Ilepuoamueckuii 3akon JI.M1. MenaeneeBa, mepuoanyeckas CUCTeMa U TaOIUIA JIEMEHTOB.
Ctpoenue aToma.

44. IlonsiTue 0 XMMUYECKOM CBSI3W M XMMHUYECKOM B3auMojeicTBuu. CTpoeHue BelliecTBa B pas-
JUYHOM (a30BOM COCTOSIHUU. BaleHTHOCTD U CTENEHb OKUCICHUS.

45. OCHOBBI Y4YEHHMSI O HANpaBICHUU XHUMHYECKOTO Ipoliecca (XMMUYECKass TePMOJUHAMUKA).
BBenenue 3nanuit 00 SHTAJIBINH, SHTPOIUHU U U300apHOM MOTEHIHAIIE.

46. OCHOBBI y4EHHSI O CKOPOCTH XMMMUYECKOTO Ipolecca. 3aBUCUMOCTb CKOPOCTH PEAKLUU OT
KOHIICHTpauu (TMOPSAI0K, MOJEKYISIPHOCTh PEaKIMH) U TEMIEPaTyphl (SHEPTUsl aKTHUBAIIMH).
OcCHOBHOE ypaBHEHHE XUMUUYECKOU KUHETUKH.

47. PacTBOpBI HEAJIEKTPOJIUTOB U AIEKTPOJUTOB. Teopus CHUIIbHBIX 3JIEKTpoJuTOB. Cpena pac-
TBOPOB KUCJIOT, OCHOBaHUU U coJied. I uapoius.

48. OKHCIUTETHFHO-BOCCTAHOBUTEIIBHBIC PEAKIIMU. DJIEKTPOHHO-HOHHBIN CIOc00 mombopa Ko-
3¢ (UIMEHTOB YpaBHEHHs peakiuu. DIEeKTpoaHbIid moTeHnuan, J/1C peakuu, KOHCTaHTa PaB-
HOBECHSI.

49. Heopranndeckas xumus. O630pbl 1O CBOWCTBAM XMMHUYECKUX 3JIEMEHTOB I'PYIII, MOATPYIIII
U TIEpPUO/IOB NMEPUOANUECKON CHCTEMBI 3JIEMEHTOB.



50. Opranuueckass XuMHsI B IIKOJIBHOM M BY30BCKOM KypcaxX XHUMHH. Te€Oopus XHMHYECKOIrO
cTpoeHus. B3anMHOe BiIMsHUE aTOMOB B MOJIEKYJIaX. THIIBI peakuyil B OpraHu4eCKOM XUMHUH.

7.3. MeToau4ueckue MaTepualibl, ONMpeAesione MPoueIypy OLEeHUMBAHUSI 3HAHMIL, yme-
HUil, HABBIKOB U (WJIM) ONBITA JeATEJNbHOCTH, XapaKTEePU3yIIHUX dTanbl (OPMHUPOBAHUA
KOMIIeTeHIM .
OOmuii pe3ynbTaT BHIBOJUTCS KaK MHTETpalibHas OLIEHKA, CKJIaJbIBAIONIas U3 TEKYIIEero
KOHTPOJIsA - 70% 1 mpoMekyTouHOro KOHTpoJs - 30%.
Tekymuii KOHTPOJIb O AUCIUILIIMHE BKIIOYAET:
» nocemienue 3aasatuii — 10 6amios,
» BBITIOJIHEHHWE JIOMAIITHETO 3a/IaHuUs U JIOMYCK K JIA0opaTOpHBIM paboTam — 25 0ajlios,
» BBINIOJIHEHUE U cJjaya JadopaTopHbBIX paboT — 25 Gayuios,
» NMHCBMEHHBIC KOHTPOJbHBIC PaboThl — 20 OaIoB,
» TectupoBanue — 20 GayIoB.
[TpoMeKyTOUHBII KOHTPOJIb IO JUCIHUILIMHE BKIIOYAET:
Komnoxsuym — 100 6amioB

8. IlepeyeHb OCHOBHOM M ONOJHUTEIbHON Yy4e0HOIH JTUTEepaTyphl, He00X0AMMOM 1JIsl 0CBO-
eHHUS AU CHUILINHBI.
a) ajgpec caiita Kypca
http://edu.dgu.ru/course/view.php?id=1062
0) OCHOBHAas1 JINTepaTypa:
1. YepnoGenbckas, 'annna MapkoBHa. MeToanka o0y4yeHus: XMMUU B cpefHei mkoie / YepHo-

Oenbckast, ['anmuaa MapkosHa. - M. : BJIAJZIOC, 2000. - 335 c. : un.; 22 cm. - (YueOHHK Ui BY-
30B:YB). - bubnuorp.: B konue paza. - ISBN 5-691-00492-1: 0-0.

2. [Tak M.C. Teopust u MmeToarKa oOydeHUsT XUMUH [ DNEKTPOHHBIN pecypc]: YIeOHUK N7 BY30B
/ M.C. ITak. — DnekTpoH. TekctoBble ganHbie. — CII16.: Poccuiickuii Tocy1apcTBeHHBIN Tie/a-
rornuecknii yauBepcuteT uM. A.W. I'epuena, 2015. — 306 ¢. — 978-5-8064-2122-8. — Pexum
noctyma: http://www.iprbookshop.ru/51703.html(nara o6parmienus: 03.06.2018).

3. JleATensHOCTHBIN MOIX0/ K MPENOoJAaBaHUI0 XUMUU U KOJOTUH B OCHOBHOM mikoie. [Tpore-

JeBTUYECKUI Kypc [DneKkTpoHHBINH pecypc]: yaebHoe mocobue / T.A. boposckux [u mp.]. —
ONEKTPOH. TEKCTOBbIE AaHHble. — M.: MOCKOBCKUI NE€Jaroruuyeckuii rocyJapCTBEHHBIN yHH-
Bepcurer, 2016. — 212 c¢. — 978-5-4263-0214-3. — Pexum nocryma:
http://www.iprbookshop.ru/70115.html (zara o6pamenus: 03.06.2018).

4. Banyesa, T.H. Teopus u meroanka oOy4eHUs] XUMHUH: MeToauueckoe mocodue: B 3 4. / T.H.
BanyeBa, .M. Axpomymikuna. - MockBa; bepnun: Qupekr-Meaua, 2017. - Y. 1. - 75 c. : uin.,
tabn. - ISBN  978-5-4475-9524-1; To xe [OnexktpoHnbli pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=480915.

B) IOTOJIHMTE/IbHAS JIUTEpaTypa:

1. Banyesa, T.H. Teopust u Mmeronuka o0y4eHUs: XUMUH: MeToaudeckoe nocodue: B 3 4. / T.H.
Banyesa, .M. Axpomyuikusa. - Mocksa; bepnun: Qupekr-Menua, 2017. - Y. 2. - 74 c. : nn.,
tabn. - ISBN  978-5-4475-9525-8; To ke [Onekrponueii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=481429.

2. TocynmapcTBeHHBIN 00pa30BaTEIbHBIM CTAaHAAPT BBICIIETO OOpa30BaHUsI IO HAIMpPaBICHUIO
noarotoBku 04.03.01. Xumus. (http://ed.dgu.ru/Content/filessFGOSVO/bacalavr/040301%20%
D0%A5%D0%B8%D0%BC%D 0%B8%D1%8F.pdf.

3. Banyesa, T.H. Teopus u Mmetoauka o0ydeHuss XUMHHU: MeToIn4deckoe mocooue : B 3 4. / T.H.
Banyesa, I.M. Axpomymkuna. - Mocksa; bepnun: lupexkr-Menua, 2017. - Y. 3. - 98 c.: Tabum.,



http://edu.dgu.ru/course/view.php?id=1062
http://www.iprbookshop.ru/51703.html
http://www.iprbookshop.ru/
http://biblioclub.ru/index.php?page=book&id=480915
http://biblioclub.ru/index.php?page=book&id=481429
http://ed.dgu.ru/Content/files/FGOSVO/bacalavr/

wi. - ISBN  978-5-4475-9526-5; To xe [Onektponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=481436.
4. Heopraaudeckast xumusi: [yue0.mi1s By30B 1o cneruaibHocta 011000 "Xumus"]. T.1-3: Ou-

3UKO-XUMHYECKHe OCHOBHI Heopranmueckord xumuu / [M.E.Tamm, FO.Jl.TpetpsikoB]; moa pen.
0. 1. TpetrsikoBa. - M.: Academia, 2004. - 233,[1] c.; 24 cwm. - (Briciiee mpodeccrnonansnoe 00-
pasoBanue. EctecTBenHble HaykH). - bubnuorp.: c. 232. - ISBN 5-7695-1446-9: 274-89. Heop-
TaHWYeCKas XUMHUSL.

r) mporpaMMHoe odecnevyenne u UHTepHeT-pecypebl:

Cucremnsie nmporpammusie cpeacta: MicrosoftWindowsXP, MicrosoftVista

[Ipuxnannsie pOrpaMMHBbIE CpeiCTBa: MicrosoftOffice 2007 Pro,
FireFox.CnenmanusupoBanHoe mnporpamMHoe obecrniedenue: C/1O Moodle, SunRAVBookOf-
ficePro, SUNRAV TestOfficePro, cienmani3npoBaHHbIe XUMUYECKHE IPOTPAMMBIHIP.

9. Ilepevyennb pecypcoB MH(GOPMAIIMOHHO-TEJIeKOMMYHHKANIMOHHO ceTn «UHTepHeT», He-
00X0IAMMBIX /115l 0CBOCHUS TUCHMUILINHBI.

DJIEKTPOHHbIE Y4eOHbIe pecypcehl:
DeKTpOHHBIE 00pa30BaTeIIbHBIC peCcypchl 0Opa3zoBaTenbHOro cepeepa AI'Y edu.dgu.ru
OBC  «YHuBepcuTeTckas  OuOJHMOTEKa  OHJIAWHY, DJIEKTPOHHO-OMOIMOTEYHAs  CHCTEMa
ibooks.ru; 3BC bubmmoPoccuka; 9bC u3narenncTa JIans.
TpeHnpoBOYHBIE M KOHTPOJBHBIE TECTHI IO KAKJIOMY MOYJIIO.
TexkceT nexuuii ¢ KOHTPOJIbHBIMY BOIIPOCAMU ISl CAMOIIPOBEPKHU.
[Tonub1it nHTEpaKTUBHBIN Kypc xumuu Otkpbitas xumus 2.6, CD-ROM, 2005 r. M3garens: Ho-
BbIi JIuck; Pazpaborunk: ®u3nkoH
Heoprannueckast xumusi. nekTpoHHslid pecypce. M., OOO"Unrenllpo", 2004-2008 rox, 1 quck.
Ba3bl JaHHBIX, HH(POPMANIMOHHO-CIIPABOYHbIE H MOMCKOBbIE CHCTEMBI:
obOpasoBarenbHbIe pecypchl IHTepHEeTa — XUuMus,
KaTajor o0pa3oBaTelIbHBIX HHTEpHET-pecypcoBhttp://www.edu.ru/ XuMudeckuit kataior: Xu-
MHUYecKue pecypchl Pynera http://www.ximicat.com/ TTopran pyHaIaMeHTaIbHOTO XMMHUYECKOTO
obpazoBanus Poccun http://www.chemnet.ru XuMuK:
CalT 0 XMMHU 111 XUMUKOB http://www.xumuk.ru/
Xumudeckue cepsepsl http://www.Himhelp.ru, ChemWeb, ChemExpress Online, ChemNet.com
http://elibrary.ru/defaultx.asp
http:/Avww.chem.msu.su/rus/teaching/thermo/welcome.html.
http:/Aww.alhimik.ru/cafedra/prac/etcet501.html.
http://rushim.ru/books/neorganika/neorganika.htm.
http://narod.ru/disk/6365824001/neorganicheskaja_himija_tret'jakova.rar.html
Kuuru mo xumuu http://chemistry-chemists.com/Uchebniki/Chemistry-books-Neorganika.html
http://chemistry-chemists.com/Books/Uchebniki/Pilipenko.rar
http://rapidshare.com/files/127084420/ripan-chetjanu.rar.html
http://narod.ru/disk/1286050000/ripan-chetjanu.rar.html
Kynpssues A.A. CocraBieHrne XUMHUYECKUX YpaBHEHUH
http:/AMww.newlibrary.ru/download/kudrjavcev_a a /sostavienie_himicheskih_uravnenii.html

Kotton ®., Yunkuncon [[x. OCHOBbI HEOPraHUYECKON XUMUH.
http://gen.lib.rus.ec/search?req=%D0%9A ... 0%BE%D0%BD
http://narod.ru/disk/11465880000/chem83.zip.html

http://www.vargin.mephi.ru/book _him.html
http://www.libedu.ru/l_b/chernobelskaja_g_m_/metodika_obuchenija_himii_v_srednei_shkole.h

tml.
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html.
http://www.alhimikov.net/.



http://biblioclub.ru/index.php?page=book&id=481436
http://biblioclub.ru/
http://ibooks.ru/
http://ibooks.ru/
http://www.bibliorossica.com/
http://e.lanbook.com/
http://www.edu.ru/
http://www.ximicat.com/
http://www.chemnet.ru/
http://www.xumuk.ru/
http://www.himhelp.ru/
http://elibrary.ru/defaultx.asp
http://www.chem.msu.su/rus/teaching/thermo/welcome.html
http://www.alhimik.ru/cafedra/prac/etcet501.html
http://rushim.ru/books/neorganika/neorganika.htm
http://narod.ru/disk/start/14.dl29sf-narod.yandex.ru/6365824001/hbc9d0fb120987db75866470dfc136d03/neorganicheskaja_himija_tret%27jakova.rar
http://chemistry-chemists.com/Books/Uchebniki/Pilipenko.rar
http://rapidshare.com/files/127084420/ripan-chetjanu.rar.html
http://narod.ru/disk/1286050000/ripan-chetjanu.rar.html
http://gen.lib.rus.ec/search?req=%D0%9A%D0%BE%D1%82%D1%82%D0%BE%D0%BD
http://narod.ru/disk/11465880000/chem83.zip.html
http://www.vargin.mephi.ru/book_him.html
http://www.libedu.ru/l_b/chernobelskaja_g_m_/metodika_obuchenija_himii_v_srednei_shkole.html
http://www.libedu.ru/l_b/chernobelskaja_g_m_/metodika_obuchenija_himii_v_srednei_shkole.html
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://www.alhimikov.net/

http://festival.1september.ru/.

http://www.sgu.ru/node/31025.

http://readings.gmik.ru/lecture/2007-ELEKTRONNIY-UCHEBNIK-HIMIYA-DLYA-VSEH-

XXI-9-KLASS.

http://www.iglib.ru/book/preview/CB3C5D3949B9403283D7849BF6FOFBIC.

http://reslib.com/book/Metodika_obucheniya_himii_v_srednej_shkole.

http://rushim.ru/books/shkola/shkola.htm.

http://www.hvsh.ru/.

Moodle [Dnexmponnsiii pecypc] : cucmema eupmyanvrnoco obyuenus: [baza dannvix] / Jaz.2coc.

yH-m. — Maxauxana— JJocmyn uz cemu J{I'Y unu, nocie pecucmpayuu uz cemu yH-ma, u3 1000t

mouku, umerowen docmyn 6 unmeprem. — URL: http://moodle.dgu.ru/ (0ama obpawenus:

03.06.2018). Snexmponnwiii kamanoe HE JI'Y [Onexmpounwtii pecypc] : 6aza oanuvix cooep-

arcum ceeoenusi o ecex suoax aum, nocmynarowux 6 pono Hb J[I'Y//[acecmanckuii eoc. yn-m. —

Maxauxana, 2010 — Pexcum oocmyna: http://elib.dgu.ru, ceo6oonwiii (0ama obpawenus:

01.09.2018).

10. MeToanueckue ykazaHus AJsi 00y4arOMXCH M0 OCBOCHUIO M CUMILIUHBI.
MeTonudeckue yKazaHUsS MarucTpaM PAacKpPHIBAIOT PEKOMEHIYEMBIH PEKUM H XapakTep

y4eOHOIl pabOThI 10 U3YUEHHUIO TEOPETUUECKOTO Kypca (MU €ro pasjiena/qacTu), MpaKTHIEeCKUuX
W/WIIM CEMHHAPCKHUX 3aHSATHH M MPAKTHYECKOMY MPUMEHEHUIO W3YUYEHHOTO MaTepHuasa, 1o BbI-
TIOJTHEHHUIO 3aJJaHHH TSI CAMOCTOSATENBHOM pabOThI, TI0 UCIIOJIH30BAHUIO HH(OPMAIIMOHHBIX TEX-
HOJIOTHH | T.11. MeToInuecKne yKa3aHusi MOTUBUPYIOT MarucTpa K CaMOCTOSATEILHOM padoTe.

CamocTrosTenbHas paboTa CTyIEHTOB, IPeIyCMOTPEHHasl yueOHbIM T1aHOM B o0beme 34 %
00IIero KOJMYECTBa YacoB, COOTBETCTBYET Oosiee IIyOOKOMY YCBOEHHIO HM3Y4aeMOro Kypca,
CHOCOOCTBYET (POPMHPOBAHUIO HABBIKOB HCCIIEAOBATENLCKOM pabOTHl U OPHEHTUPOBAHUIO CTY-
JICHTOB Ha yMEHHUE NMPUMEHATh TEOPETHUECKUE 3HAHUS Ha MTPAKTHKE.

Buabl camocTosiTeIbHOM PadoThI:

- KOHCIIEKTUPOBAHMUE Y4E€OHOH JHUTEpaTyphl, MUCHbMEHHBIE OTBETHI Ha BOMPOCHI MO KaXKIAOH
TEME COJIEpIKaHMsI Kypca METOIUKH MIPETOIaBaHMsI XUMHHU B BBICIICH IIKOJIE;

- mpopaboTka ydeOHOro wmarepuasia (MO KOHCIEKTaM JIEKIMA Yy4eOHOW ¢ HaydHOU
JUTEpaType) W MOATOTOBKA YCTHBIX OTBETOB HA CEMHHApaX W MPAKTUYCCKHX 3aHATHSX, K yda-
CTHIO B TEMAaTUYECKHX JIUCKYCCUSAX U Oeceax ¢ MperoiaBaTesieM U MEXIy COOOM;

- TIOUCK U 0030p HAyYHBIX MYOJIMKAIMNA U 3JIEKTPOHHBIX UCTOYHUKOB MH(OPMAILIUHU, TTOATO-
TOBKA 3aKJIFOUEHUS TI0 0030pYy;

- BBIIIOJITHEHHE KOHTPOJIBHBIX PaloOT, TBOPUECKUX (M3rOTOBJICHUE JeTajei U cOOpKa XUMHU-
YeCcKOro npudopa) 3a1aHuii, MMCbMEHHBIX pedepaTos;

- pellieHHE 3a/1a4, YIIPaKHECHHI;

- COCTaBJICHHUE JIOKJIAJIOB U HamMcaHue pedeparos;

- paboTa C TeCTaMH ¥ BOIIPOCAMH JJIsi CAMOTIPOBEPKH;

- MOJICTMPOBAHNE W/WJIH aHAJTN3 KOHKPETHBIX MMPOOJIEMHBIX CHTYaIlUii;

- aHanM3 (PAaKTUYECKOTO MaTepuaia 1o JISKLIUAM M yUeOHHUKaM;

- COCTaBJICHUE BBIBOJIOB Ha OCHOBE MTPOBEACHHOTO SKCIIEPUMEHTA.

Pe3ynbTaThl caMOCTOSATENFHON paboThl KOHTPOIUPYIOTCS MPEoIaBaTeeM U YUUTHIBAIOTCS
npu artecranuu (3a4er). IIpu 3TOM MPOBOIATCA: TECTHPOBAHUE, SKCIIPECC-OMPOC HA CEMUHAp-
CKUX U TPAaKTUYECKUX 3aHATHUSX, 3aCITyIIUBAHKE JOKIIAI0B, TPOBEPKA MMChbMEHHBIX Pa0OT H T.JI.

3amaHus IS CaMOCTOATENBHON pabOThI COCTABJICHBI TIO pa3fesiaM W TeMaM, 10 KOTOPhIM
TpeOyeTcsl JOMOTHUTEIBHO MPOopadoTaTh W MPOAHAIM3UPOBATH pACCMaTPUBAEMBIN MpETOaBa-
TeJIeM MaTepuan B 00beMe 3aIJIaHUPOBAHHBIX YacoB.


http://www.sgu.ru/node/31025
http://readings.gmik.ru/lecture/2007-ELEKTRONNIY-UCHEBNIK-HIMIYA-DLYA-VSEH-XXI-9-KLASS
http://readings.gmik.ru/lecture/2007-ELEKTRONNIY-UCHEBNIK-HIMIYA-DLYA-VSEH-XXI-9-KLASS
http://www.iqlib.ru/book/preview/CB3C5D3949B9403283D7849BF6F0FB9C
http://reslib.com/book/Metodika_obucheniya_himii_v_srednej_shkole
http://rushim.ru/books/shkola/shkola.htm
http://www.hvsh.ru/
http://moodle.dgu.ru/
http://elib.dgu.ru/

11. Ilepeyenb MHPOPMAIMOHHBIX TEXHOJIOTHI, UCMOJIb3YeMbIX NIPH OCYIIECTBJIEHNH 00pa-
30BaTeJIbLHOI0 Mpouecca Mo JUCHUILUINHE, BKJIKYAS NepeYyeHb MPOrPpaMMHOIo odecrneyeHust
U MH(OPMAIHOHHBIX CIPABOYHBIX CHCTEM.
[Tpu ocymecTBaeHUN 00pa30BaTEIBLHOTO TpoIlecca Mo AUCHUILTHHE «MeToauka mperno-

JaBaHUSI XUMUK» UCTIONB3YIOTCS CIAEAYIOUe HHPOPMAIIMOHHBIE TEXHOJIOTHH:

» 3aHATHS KOMITBIOTEPHOTO TECTUPOBAHUSL.

» JleMOHCTpaIMOHHBIN MaTepHall ¢ MPUMEHECHHEM MMPOCKTOPA U MHTEPAKTHBHON JOCKH.

» KoMIboTepHbIe IPOrpaMMBbI [Tl CTATHCTHUECKOH 00pabOTKU pe3yIbTaTOB aHAIN3a.

» Ilporpammer makera Microsoft Office.

1. Tlporpamma s OBM Microsoft Imagine Premium, 3 years, Renewal. IIpousBoaures:
MicrosoftCorporation ToBapuslii 3Hak: Maiikpocodt Kopnopeiimn (Microsoft®) Crpana mpo-
ucxoxaenus: Upnanaus. Koatpakt Nel88-OA, «21» Host0ps 2018 T 2.

2. CnpaBounas npaBoBas cucrema «Koncynprantllmtocy » (morosop Nel3 ot 09.01.18).

3. ChemOfficeProfessional AcademicEdition (mpumoskenne Ne 2 x I'ocymapcTBEHHOMY KOH-
Tpakty Ne26-OA ot «07» nexadps 2009 r.).

12. Onucanue MaTepruaJlbHO-TeXHUYECKOH 0a3bl, HEOOX0AMMOM I OCYIeCTBJICHHUs 00pa-
30BaTeJILHOIO NpoLecca Mo AHCHHUIIIMHE.
B cootBerctBHuM ¢ TpeboBanusmMu @I'OCBO kadenpa umeeT crenuaibHO 000pyI0BaHHYIO

y4eOHYIO ayIUTOPHIO ISl MPOBEACHUS JICKIIMOHHBIX 3aHSATHH 10 MOTOKAM CTYJICHTOB, ITOMe-
HICHUS U1 J1a0OpaTOPHBIX paboT Ha Trpynmny cryacHToB u3 10 yesioBeKk M BCrioMOraTelbHOE
MIOMEIICHUE U XPAaHEHUS XMUMHUYCCKHX PEaKTHBOB WM TMPO(GHIAKTHYECKOTO OOCITY)KUBAHHUS
y4eOHOTO U yueOHO-HAyYHOT0 000pYIOBAHUSI.

[Tomerienne Ui NEKIUOHHBIX 3aHATHH YKOMIUIEKTOBAHO KOMIUIEKTOM 3JICKTPOIHUTAHUS
1D (220 B, 2 kB, B xomiuiekre ¢ Y30), crenuanru3upoBaHHONH MeOEIbI0 U OprcpeiCTBAMU
(mocka ayauTopHas JUIsl HAIMCAaHUS MEJIOM M (hjoMacTepoM, cToika-kadeapa, CTON JEKTopa,
CTYJI-KPECIIO, CTOJIBI ayJUTOPHBIC ABYXMecTHbIE (1 Ha KaXIbIX JBYX CTYACHTOB), CTYyJ ayIu-
TopHBIA (1 Ha KaXIOro CTyAEHTA), a TaKKE TEXHUYECKUMH CpEICTBaMH OOydeHHs (dKpaH
HACTEHHBIH C 3JICKTPONPHBOJOM M JUCTAHIIMOHHBIM YIPaBICHHEM, MYJIbTHMEINA TPOCKTOP C
HOYTOYKOM).

[IpakTHyeckue 3aHATHS MPOBOJATCS B CIIELUAIBHO 000PYJOBAHHBIX JTaOOPATOPHSIX C MPH-
MEHEHHEM HEOOXOIUMBIX CpPEeACTB oOyueHUs (J1abopaTopHOTO 0O0OpYyIOBaHH, 00pa3IOB, HOP-
MAaTUBHBIX M TEXHHYECKUX JOKYMEHTOB M T.N.). [lomemieHuss 1abopaTOpHBIX MPAKTHKYMOB
YKOMIUIEKTOBAHbI CIEIUANbHON yueOHO-1abopaTopHON MeOenbio (B TOM YHCIE CTOJIAMH C XH-
MHYECKU CTOUKUMU MOKPBHITUSAMH), YI€OHO-HAYUYHBIM JTaOOpaTOPHBIM 000pYyI0BAHUEM, H3MEPH-
TEJIHBIMUA TIPUOOPAaMU W XUMHUYECKOHW TOCYI01, B MOJTHOW Mepe 00eCTIeYnBaIOIIMHU BBITIOIHE-
HHUE TPeOOBaHUI MPOTPaMMBI 10 METOJIUKE TPETOIaBaHus XUMUU. MaTtepraabHO-TEXHHUECKUE
CpeACTBa JJIsl MPOBEACHUS JTA0OPATOPHOTO MPAKTUKyMa TI0 JAUCIUIUINHE METOAMKA MPETo1aBa-
HUSI XUMHH BKJIIOYaeT B ce0s: CrenuanbHoe 000pymoBaHue (KOMIUICKT 3ekrpornuranus 113,
BOJIOCHaOXeHHE), JabopaTopHoe obopynoBanue (maboparopubie Bechl Thma BJID 250 u BJID
1100, xoHmyKkTOMETp, TepMOMETpHI, pH-MeTpsl, meun TpyOuaTas U My(denbHas, CyIIMIbHBINA
mKad, YCTpPOWCTBO A CYHIKM TMOCYHbI, TUCTHJUIATOP, OYKM 3allUTHBIC, KOJOOHArpeBaTely,
IITaTUBBI TAOOpaTOpHBIE, IITATUBHI 11l MpoOupok), JlabopaTopHas nocyna (crakansr (100, 250
1 500 mi1), kosos! koruueckue (100 mur), Koaobl KpyriaogouHsie (250 MiT)KOIOBI MIOCKOTOHHBIC
(100, 250 u 500 mir), komOb1 Beropia (250 u 100 mur), numuaapsl mepabie (100, 25 u 50 M), Bo-
POHKH KareJbHble, XUMHUYECKUE, BOPOHKU JUIA XJIOpa, BOPOHKH MIOHKe, MpoMbIBaiIKkH, U-



oOpasHble TpyOKH, peakIHoHHbIE TPYOkH, (hapdopoBwie uamku, Turim (apdopoBsie, Xoio-
JMIBHUKA TIPSIMOM, 0OpaTHBI, BOPOHKH JlabopaTopHble, AedaerMaTropsl),crienuaibHas MeOeb
U oprcpencTBa (Iocka ayJUTOpHas [T HAMCAHUS MEJIOM U (pIIoMacTepoM, MyJIbTUMEINA TTPO-
eKTOp(MEPEHOCHOM) C HOYTOYKOM, DKpaH, CTOJ MPEeNoAaBarens, CTYJI-KPEciIo MpernoaaBares,
CTOJIBI JTA0OPATOPHBIE MPSIMOYTOJIBHOTO MPOGUIIS C TBEPABIM XUMHUYECKUM U TEPMUYECKU CTOM-
KHAM TIOKPBITHEM, TaOypETHI, BHITSHKHBIE MIKa(bl TAOOpaTOPHBIE, MOMKA).
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