benepanpHOe KazeHHOE MPOodeCCHOHAIBHOE 00pa30BaTEeIbHOE YUPESKICHUE
«KyHIypCcKuii TEXHUKYM — HHTEPHAT»
MunucrepcTBa Tpyaa U counranbHOM 3amuThl Poccuiickon @eneparun

AJJAIITUPOBAHHASA PABOYAS ITPOT'PAMMA
YUYEBHOI'O IPEJMETA

OVIIL.12 Xumus
(0a30BbBIN YPOBEHD)

09.01.03 OnepaTop uHGOPMAITMOHHBIX CUCTEM U PECYPCOB

2025



COIJIACOBAHO YTBEPACIAIO

[IpoTokoa saceanus Jam. aupexTopa no YP
(PCAMETHO-LHKAOBON KOMMCCH I HJL. Meakosa
ODIICTYMAHHTAPHRX H COLHATBHO- « : ; 20 I

WOHOMHYCCKHX JHCHMIVIHH
ﬂOp,I'IVIC&HO Ll,l/lepOBOVI

ovagl » byl 2005 r. Ne noAnuckio: Menkosa
HaTtanuna JleoHnaoBHa
1 CeHTA6OpPbL 2026 r. 14:03:00
AnanTtupoBaHHas padouas nporpamma yuebnoro npeamera OVYII.12 Xumus
pa3paboTaHa Ha OCHOBE:
-MeToauyeckux peKOMEeHAAlMUi Mo pa3paboTKe U peanu3aluu aganTHPOBAHHBIX
o0pa3zoBaTEIbHBIX MpPOrpaMM CpeaHero mnpodeccuoHaIbHOTO 00pa3oBaHMS,
yTBEPKJI€HHOT0 MUHHCTEPCTBOM Hayku U oOpazoBanus oT 20.04.2015 Ne06-830;
-c yuetoMm TpeboBanuit ®I'OC cpegnero odmero odpazoanus, ®I'OC cpennero
npodeccuoHanbHOr0  oOpaszoBanusi 1o  npodeccun  09.01.03  Omnepatop
MH(OPMAIMOHHBIX CUCTEM M PECYpPCOB, YTBepKaeHHOTo [Iprkazom MunucrepcTBa
npocsetienus Poccuiickoit ®eneparuu ot 11 Hos0ps 2022 1. Ne974;
-C y4eTOM IIpUMEpHOM padouei mporpammbl O011e00pa30BaTeIbHOM AUCITATIIIMHBI
«Xumusy. s npodeccuonanbubix OOpaszoBaTenbHbx opranuzanuiic. ®I'BOY
JIT10 UPTIO Ilpotoxosniom Ne6/2025 ot «18» anpens 2025 rona;
- Ha OCHOBE YYEOHOIro MJIaHa TPYIIbI, YTBEpKAeHHOrO aupekTopom DOKIIOY

«KyHrypckuit TexHukym-unTepHaT» Muntpyna Poccun, ot 02.06.2025.

Opranm3anus-pazpadorunk: OKIIOY «KyHrypckuii TeXHUKyM-UHTepHAaT» MHUHTpya
Poccumn.

Paspaborumnk: bparuna TarbsiHa AnekcanapoBHA, IPENOAABATENb.
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1. MACIHIOPT AIAIITUPOBAHHOM PABOYEN ITPOT'PAMMBI YYEBHOI'O
HNPEIMETA OVYII.12 Xumus

1.1. O6saacTh NpuMeHeHus1 pado4eil NPOrpamMmbl

AnantupoBaHHas pabodasi mporpamma ydebHoro npeamera OVIL12 Xumus sBisercs
9acThIO paboyeil oCHOBHOU MpodeccnoHanbHOM 00pazoBaTenbHON porpammel mpodeccun CIIO
TEXHOJOTUYECKOTro MpoduIs.

KBanuduxarus BelTyCKHUKA — OnepaTop HHGOOPMALIMOHHBIX CUCTEM U PECypCOB.

AnantupoBaHHas pabouas mporpamma pa3padoTaHa B OTHOIICHHH Pa3HOHO30JI0TUYECKOM
y4eOHOI Tpynmbl 00ydYarOMIMXCs, UMEIOIUX JOKYMEHTAIBHO MOJITBEPKACHHBIC HAPYIICHUS
ClIyXa, 3peHHsl, OTIOPHO-ABUTaTEILHOTO almapaTa, COMaTHYeCKie 3a00JIeBaHUs U MOAJAOLIHECS

KOPpPCKIHUHN HEPBHO-IICUXUYCCKUEC HAPYHICHUS UJIA COYCTAHHBIC HAPYIICHUS.

1.2. Mecto yueoHoro npeamera B crpykrype INIIKPC

OVIIL.12 Xumusa siBnsiercss 001ieo0pa3oBaTeIbHbIM YU€OHBIM MPEIMETOM 00s13aTeIbHOM
MpEeIMETHOM 001acTH BXOAUT B IpeAMeTHYI0 001acTh « EctecTBennbie Hayku» OI'OC cpennero

06]].[61"0 06paSOBaHI/I$I, OTHOCHUTCA K y‘le6HbIM npeamMeTam 06a3oBoro YPOBH:.

1.3.llenu u 3a5aum y4eOHOro npeamera — TpedOBaHMs K pe3yJIbTaTaM OCBOEHHUSI y4eOHOro
npeaMera

Copneprkanue nporpaMMsl 00111e00pa30BaTeIbHON AMCHUIUINHBI « XUMHSD HAIIPABICHO Ha
JIOCTUKEHUE CIEAYIOIUX LeJei:

- GbOopMHUpPOBAHNE CHCTEMbl XUMHUYECKMX 3HAHUN KaK Ba)KHEHIIEH COCTaBIISIONIEH
€CTECTBEHHO-HAYyYHOW KapTHHbI MHpPA, B OCHOBE KOTOpPOM JIeKaT KIIOYEBbIE TOHATHS,
(dyH1aMeHTaJIbHbIE 3aKOHBl U TEOPUU XMMHHU, OCBOECHHUE S3bIKa HAyKH, YCBOCHHE W IOHUMaHHUE
CYUIHOCTH JIOCTYTIHBIX 0000IEHNI MUPOBO33pEHUECKOTO XapaKTepa, 03HAKOMIIEHUE C UCTOpHEN
UX Pa3BUTHUS U CTAHOBJICHMUS,

- dbopMupoBaHHE M Ppa3BUTHE NPEJCTABICHUNH O HAyYHBIX METOAAX IO3HAHUS
BEIIIECTB U XUMUUECKUX PEeaKLUi, HEOOXOIUMBIX Uil MPUOOPETECHHUS YMEHHIH OPUEHTUPOBATHCS B
MHUpE BEIIECTB M XHUMHUYECKHUX SBJIEHUH, MMEIOUIMX MECTO B MPUPOJE, B NMPAKTUYECKON U
IMOBCEAHEBHOM XKU3HU;

- pa3sBUTHE YMEHHMH U CHOCOOOB JEATENIBHOCTH, CBSI3aHHBIX C HAOJIOJCHHEM U
00BSICHEHHEM XHMHYECKOT0 3KCIIEPHUMEHTa, COOIOCHUEM MpaBui 0€30MacHOro oOpalleHus ¢
BELIECTBAMH.

3apaum npeamera:



1) copMHpOBAaTh TOHUMAHUE 3aKOHOMEPHOCTEM NPOTEKAHUS XHUMHUYECKUX
IIPOLIECCOB U ABJICHUM B OKPYIKAIOILLEH CPEZE, a TAKXKE UX CBSA3b € LEJTOCTHON HayYHOU KapTHUHOU
MHpa U IPyTUMH €CTECTBEHHBIMU HayKaMU;

2) pa3sBUTb YMEHHsI COCTaBIATh (OPMYJbl HEOPraHMYECKUX M OpraHMYeCKHX
BEIIECTB, YPaBHEHUS XUMHUECKUX peakUuil, OOBACHATb HUX CMBICI, HHTEPIPETUPOBATH
pe3yabTaThl XUMUYECKHUX IKCIIEPUMEHTOB,

3) copMHpOBaThH HaBBIKU IIPOBEICHUS IIPOCTEUIINX XUMHUYECKHUX
9KCHEPUMEHTAJIbHBIX HCCIENIOBAaHUHM C COOJIOZACHHEM MpaBWil O€30IacHOro oOpalleHHus ¢
BEIIIECTBAMHU U JIAOOPaTOPHBIM 000PYI0BAHUEM;

4) pa3sBUTh YMEHHUS HaXOIUTh, AHAIM3HPOBATH W HCIOJIB30BaTh HH(OPMAIIHIO
XUMHUYECKOI0 XapakTepa M3 pazIu4HbIX HH(OPMALMOHHBIX HMCTOYHMKOB, BKIIOYAas Y4YEOHYIO
JUTEpaTypy, Hay4dHbIe MyOIMKalUU U HHTEPHET-PECYPCHI;

5) chopMHpOBaTh YMEHHUS IPOTHO3UPOBATH IOCIEICTBUS CBOEH JAEATEIBHOCTH M
XUMHUYECKUX IPUPOJHBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX MPOIIECCOB, YUYUTHIBAS BO3MOXKHbBIE
JKOJIOTUYECKHE U COLIUAIbHBIEC BO3ICUCTBUS;

6) chopMHpOBaTh MOHMMAHUE 3HAYMMOCTU JIOCTM)KEHUH XMMUYECKOH HayKu MU
TEXHOJIOTUH JUIsl pa3BUTHUs COLMAIBHOM M HPOM3BOJCTBEHHOH cdep ¢ yMEeHHEM NpPUBOAMTH

IPUMEPBI UX IPUMEHEHUSI B PA3IMYHBIX chepax KUIHH.

Ocoboe 3HaueHue npeamer umeeT npu GpopmupoBannu OK



Koa u

IInanupyeMsble pe3yJbTaTbl OCBOCHHS NpeAMeTa

HAaNMEHOBaHHe Oo0mue JAucuunimHapHbie
(popmupyembIx

KOMIIeTeHI Ml

OK 01. JINYHOCTHBIE pe3yabTaThbl A0JKHBI I[I/ICIII/IHJII/IHapHLIe Pe3yJabTaThI
BBI6I/IpaTI> OTpPaKaTh B YaCTH: JTOJIZKHBI OTPaKaTh:

CIIOCOOBI TPYAOBOI0 BOCIIMTAHHUSA: C(l)OpMI/IpOBaHHOCTB HpeHCTaBHeHHﬁZ (o)
pEelIeHHs 3a]a4 | — TOTOBHOCTH K TPYAY, OCO3HAHUE | XUMHYECKOU COCTaBIISIOIICH
npodeccuoHanb LIEHHOCTH MacTepcTBa, | €CTECTBEHHOHAYYHOM KapTHHBI  MHpA,
HOM prl[OJIIO6I/Ie; poan XHUMHH B IIO3HAHHUH SIBIICHHUI
JESITEIbHOCTU —  TOTOBHOCTbB K AKTUBHOI | IPUPOJIBI, B POPMUPOBAHUHU MBIIIUICHUS U
IIPUMCEHUTECIIbHO IEsITeJIbHOCTHU TEXHOJOTMYECKOH 1 | KYIBTYPHI JIUYHOCTH, €e
K pa3sjiIn4HbIM COHI/IaJIBHOﬁ HaIpaBJICHHOCTH, (1)YHKLII/IOH3,JIBHOﬁ rpaMOTHOCTH,
KOHTCKCTaM CIIOCOOHOCTDL AHULUUPOBATH, HCO6XOI[I/IMOI71 1A peICHuA

IJITAHUPOBATh M CaAMOCTOSITEIIBHO
BBITIOJTHSATH TaKYIO JIEATEIbHOCTD;
UHTEpEeC K pa3IuyHbIM cdepam

npodeccnoHaTBEHOM
JIeSITEIILHOCTH.
MetanpeameTHbie pe3yabTaThl
JOJIKHBI OTPAXKATH:
OBaanenue YHHBeEpPCAJIbHBIMH
Y4eOHbIMHU NO03HABATEJILHBIMH
JeHCTBUSIMU

a) 0a3oBble JOru4ecKue AeiicTBU:

CaMOCTOSATENIFHO  (pOPMYITHPOBATH
U aKTyalIu3upoBaTh IMpodiemy,
paccMmarpuBaTh €€ BCECTOPOHHE;

yCTaHaBIUBATh CYIIECTBEHHBIN
HpI/I3HaK nJIn OCHOBAaHUA JJIA
CpaBHEHHUS, KilaccUpUKAIUU U
0000IICHHS;

OIpPENeNIATh LeIH JESITEIbHOCTH,
3aJlaBaTh MapamMeTpbl U KpUTEpUU
UX JJOCTH)KEHUS;

BBISBJIATH  3aKOHOMEPHOCTH U
MPOTUBOPEUHUS B
paccMaTpUBaEMBIX SBJIECHUSX;

BHOCHUTh KOPPEKTUBBI B
JIeSITEILHOCTD, OILICHHBATh

COOTBCTCTBUEC PC3YJIbTATOB LCIIAM,
OIICHUBATh PHCKU MTOCJICICTBUI
ACATCIIBHOCTH.

0) 0a3oBbBIE HCCIeI0BaATEIbCKHE
nefiCTBUA:
— BJIaIeTh  HaBBIKAMH  y4eOHO-

HCCIIEN0BATENIBCKOM M MPOEKTHOU
NEeATEIbHOCTH, HaBbIKAMU

NPAaKTUYECKUX 3aa4 U DKOJIOTMYCCKH
00OCHOBAaHHOTO OTHOIICHHUS K CBOEMY
3JI0POBBIO U TIPUPOTHOM Cpe/Ie;

BIIQJCHUE CHCTEMOU XUMUYECKHX
3HaHUH, KOTOpas BKJIIOYACT:
OCHOBOIIOJIararIye MTOHATHUS
(XumMu4ecKui DJIEMEHT, aToM,

AJICKTPOHHAs 000JI0YKa aroMma, s-, p-, d-
AJICKTPOHHBIC OpOWUTAIM aTOMOB, HWOH,
MOJICKYJIa, BaJICHTHOCTD,
AJIEKTPOOTPHUIIATEITHLHOCTD, CTCIICHb
OKHCIICHUS, XUMHUYECKas CBS3b, MOJIb,
MOJIIpHAsT Macca, MOJIAPHBIA 00BeM,
YIJICPOIHBIA CKeNeT, (yHKIHMOHAIbHAS
rpymma, pajaukal, H30MEpHs, U30MEpHI,
TOMOJIOTHYECKHUHA psn, TOMOJIOTH,
YTIIEBOIOPO/IHI, KHCIIOPOJI- u
a30TcojepxKaline COCTMHCHMUS,
OMOJIOTMUECKH  aKTHUBHBIC  BEIICCTBA
(YyrneBoabl, KHUpbI, OENKH), MOHOMEp,
MOJINMED, CTPYKTypHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHCHMUS,
KpUCTAIITTNYeCcKast peleTka, THIIBI
XUMHUYECKHX peaknuid (OKUCIHTEThHO-
BOCCTAaHOBHUTEJIbHBIC, 9K30-H
SHIOTEPMHUUYECKUE, PEAKIIUH HOHHOTO
oOMeHa), pacTtBop, 3JIEKTPOJIMUTHI,
HEDJICKTPOJIUTHI, ANMEKTPOJIUTHICCKAS
JIUCCOITUAITHS, OKHCIIUTEIb,
BOCCTaHOBHUTENIb, CKOPOCTh XHUMHYCCKOH
peaKkiuu, XHMHUYECKOE paBHOBECHE),
TEOPUU ¥ 3aKOHBI (TCOPHS XUMHYECKOTO
CTPOEHHUSI OpraHuveckux BemiecTs A.M.
ByTiiepoBa, Teopusi 3JEKTPOIUTHICCKOMN

' JUCCOIMAIMY, TEPUOJIUYECKU 3aKOH

paspelenus npodinem; .M. MeHnneneeBa, 3aKOH COXpaHEHUSA

— BBUIBIIATDH TIpNHHO- Macchl), 3aKOHOMEPHOCTH,

CACACTBECHHBIC CBA3N u CI/IMBOHI/I‘ICCKI/Iﬁ SA3BIK XUMHWU,
AKTyaJu3UpOBAThH 3a/auy,




BBIIBUT'aTh TUIIOTC3Yy €C PCIICHU,

HAXOIUTh apTryMEHTBI TSt
JIOKa3aTeabCTBa CBOUX
YTBEPKICHHM, 3a/1aBaTh

[apaMeTpbl U KPUTEPUU PELICHUS,
aHaJII/I3I/IpOBaTB HOJIy'—IeHHLIe B
XOJI€ PELICHHUs 3a1a41 Pe3yJIbTaThl,
KpI/ITI/I‘IeCKI/I OILICHHUBATHb nux
JOCTOBEPHOCTh, ITPOrHO3UPOBATH
N3MCHCHHUEC B HOBBIX YCJIOBI/ISIX;
YMGTB HepeHOCI/ITL 3HAHUA B
[IO3HABATEIBHYIO U MPAKTHYECKYTO
00J1acTH KU3HEAEITEILHOCTH.

(bakToNIOrHUeCKUe CBEICHUS O CBOMCTBAX,

COCTaBC, IIOJIY4YCHHU U 0e30macHOM
HUCIIOJIB30BaHNU BaXKHEHIIINX
HEOPTraHNUYCCKUX n OpPraHu4€CKux

BEIIECTB B OBITY U TNPAKTHYECKOM
JIEATEIIbHOCTU YEI0BEKa;
c(OPMHUPOBAHHOCTh yYMEHUH BBISBIATH
XapakTepHbIE IIPU3HAKUM U B3aWMOCBSA3b
U3YUYEHHBIX IIOHATUH, MIPUMEHSTH
COOTBETCTBYIOLLIHE ITOHATUSA pu
OIIMCAaHUU  CTPOCHUS U CBONCTB
HEOPraHUYECKUX u OpraHU4YeCKUX
BEILECTB M UX IIPEBPAILCHMI; BBIABIATH
B3aUMOCBS3b XMMHMYECKUX 3HAHUH C
MOHATUSAMU U NPEACTABICHUSAMU IPYIUX
€CTECTBEHHOHAYYHBIX [IPEIMETOB;

c(hopMUPOBAHHOCTH yYMEHUU
HUCITIOJIB30BATh HAaNMCHOBAaHUA
XUMUYECKHUX COCIMHCHUI

MEKIYHAPOJHOTO COK3a TEOPETHYECKOM
U TPUKIAAHOW XUMHUU U TPHUBUAIbHBIC
Ha3BaHUs BAXHEHIINX BEIIECTB (ITHIICH,
aleTUJIEH, [JIMLEPYH, ¢enoun,
dopManbaerua,  yKcycHas — KUCJOTa,
[JIMLWH, YTapHbIM ra3, yIrJIEKUCIbIA Tas3,
aMMUaK, TallleHas W3BECTh, HeTramieHas
U3BECTh, MUThEBAas COJA U JIPYTHX),
COCTaBJIATH (POPMYJIbl HEOPTAHUYECKUX U
OpPraHWYeCKUX  BEIECTB, YypaBHEHUS
XUMUYECKUX pEaKluil, OOBICHATH UX
CMBICJI; TOATBEPXKIATh  XapaKTepHBIE
XAMUYECKHUE CBOMCTBA BEIIECTB
COOTBETCTBYIOUIUMHU 3KCHEPUMEHTAMU U
3aMUCSIMA ~ YpaBHEHUM  XUMHUYECKHUX
peaxkLuii;
c(hopMUPOBAHHOCTH
YCTaHaBIIMBATh MPUHAJIEKHOCTh
M3Y4YEHHBIX HEOPTraHUYECKUX u
OpPraHUYECKUX BEILIECTB K ONPEACICHHBIM
KjJlaccaM MW TpylInaM  COCIUHEHUH,
XapaKTepHU30BaTh ux COCTaB u
BOKHEHIIIME CBOWMCTBA; OMPEACIISITH BUJIBI
XUMHYECKUX  CBs3el  (KOBaJIeHTHa,
WOHHAs, METAJUTMYECKasi, BOJOPOIHAs),
THUTIBI KPUCTAJUTMYECKUX peIeToK
BEILIECTB; KJIacCCU(PUIIUPOBAThH
XUMUYECKUE PEaKLIUH;
c(hOopMUPOBAHHOCTh YMEHUW TMPOBOJUTH
pacueTsl MO XUMHYECKHM QopMylaM Hu
YpaBHEHUSAM XHUMHYECKUX PEAKIUNA C
UCIIONIb30BaHNEM (DU3MUECKUX BEIMYUH,
XapaKTEePU3YIOIINX BEIIECTBA c

YMEHUH




KOJIMYECTBEHHOW  CTOPOHBI:  MAacChl,
o0bemMa (HOpMaJbHBIE YCJIOBHS) Ta3oB,
KOJIMYECTBA BEIECTBA; HCIIOJIb30BATh
CHUCTEMHBIC XHMHYECKHE 3HAHHUS JUIS
IPUHATUS PELICHUH B  KOHKPETHBIX
KU3HCHHBIX CHTYallUsAX, CBS3aHHBIX C
BCIICCTBAMU U UX MPHUMCHCHUCM.

OK 02.
Hcnonb3oBars
COBpPEMEHHbBIE
cpeacTBa
MOKCKa, aHaIHN3a
u
UHTEpIIpEeTaluu
UHPOpPMALIUU U
nH(}pOpMaIMOHH
BIC TEXHOJIOTHH
TUIS
BBITIOJTHCHUS
3a/1a4y
npoheccuoHab
HOI
NESTSIILHOCTH

JIMYHOCTHBIE pe3yjabTaThbl A0J/KHBI
OTpakaThb B 4aCTHU:
IHMEHHOCTH HAYYHOI'O ITO3HAHUSA:

c(hOpMUPOBAHHOCTH
MHUPOBO33PEHHU,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHOI MPAKTUKH,
OCHOBaHHOT'O Ha JMajore KyJbTyp,
CIOCOOCTBYIOLIETO OCO3HAHUIO
CBOETO0 MECTa B IOJUKYJIBTYPHOM
MUpE;

COBEPILEHCTBOBAaHUE SI3BIKOBOW U
YUTATEIbCKOM  KYJbTYpbl  Kak
CpelICTBa B3aUMOJECHCTBUS MEXIY
JIIOJIbMU U TI03HAHUS MUPA.

MeTtanpeameTHble pe3yJIbTaThl
JOJIKHBI 0TPakKATh:
OsBaagenue YHHBepPCAJIbHBIMH
yueOHBbIMHU NO03HABATEJILHBLIMH
JelCTBUSIMM

B) padoTa ¢ nunopmanmeii:

BJIaACTH HaBbIKaMU  MOJTY4YCHUA
uHpOpMallUd U3  HUCTOYHUKOB
pPa3HBIX THUIIOB, CAMOCTOSITEIHLHO
OCYIIECTBIISITh  MOUCK, AaHAau3,
CHCTEMaTH3aINI0 "
HUHTEPIPETAIIIO uHbOopMaIuu
Pa3IMIHBIX BUI0OB u (bOI)M
MIpe/ICTaBJICHHUS;

CO3/1aBaTh TEKCThl B PAa3IMYHBIX
dbopmaTtax ¢ y4yeToM Ha3zHAYCHUS

uHhopManun u LEJIEBOI
ayAUTOPHH, BBIOMpast
ONTUMAJIbHYIO bopmy
MIPEACTABICHUS U BU3YyaJTU3AIIHH;

OIICHUBATH JIOCTOBEPHOCTH,
JETUTUMHOCTh HMH(pOpMaLUU, ee
COOTBETCTBHUE MIPaBOBBIM u

MOpPaJIbHO-3THYECKUM HOpMaM;
BJIaJIeTh HaBBIKAMU PacIIO3HABAHUS
u 3aIINATHI nH(popManuu,
MH(POPMAIIMOHHON  0e30MacHOCTH
JMYHOCTH.

JAucuuninHapHbie (mpeaMeTHbIE)
Pe3yJbTAThI H J0JKHBI 0TPAKATH:
BJIQJICHHC OCHOBHBIMH METOIaMHU
HAyYHOTO  TIO3HAHWS  BEIIECTB U
XUMUYECKUX  SBJICHUH (HaAOIO/ICHHE,
U3MEepeHue, IKCIIEPUMEHT,
MOJCIIUPOBAHUE);

c(OpPMUPOBAHHOCTh YMEHHI MPOBOJIUTH
pacdeTsl O XUMHYECKHM (hopMyrnaM H
YPaBHEHUSIM XUMHUYECKHUX PpEAKIHA C
UCIIOJIb30BaHUEM (DU3UYCCKUX BEIMYMH,
XapaKTePU3YIOIINX BEILIECTBA C
KOJIMYECTBEHHON  CTOPOHBL:  MAaccChl,
o0bema (HOpMalbHbIE YCIIOBHUS) Ta30B,
KOJIMYECTBAa BEIECTBA; HCIOJIb30BaTh
CHUCTEMHBIE XHMMHUYCCKHEC 3HaAHHUA JIA
OPUHATUS ~ PEIIeHHH B  KOHKPETHBIX
JKU3HCHHBIX CUTyallUAX, CBA3aHHBIX C
BEILIECTBAMH U MX IPUMEHEHUEM;

c(hopMUPOBAHHOCTH yMEHUH
IUIAHUPOBATh U BBIMOJIHATh XUMHUYECKHI
DKCIIEPUMEHT (npeBpateHus

OpTraHU4YC€CKUX BCUICCTB IIPU HAI'PCBAHHWH,
MOJIYUYCHHNEC OTHJIICHA W M3YUYCHUC C€TO

CBOICTB, KaueCTBEHHbIE pEakUUU Ha
aJIbJIeTUIbI, Kpaxmarl, YKCYCHYIO
KUCJIOTY; JeHarypanus OelKoB IpH

HarpeBaHUH, LBETHbIE PEAKIMU OENKOB;
IPOBOAMTh PEAKIMM HOHHOrO OOMEHa,
ONpENENATh CpPENY BOAHBIX PacTBOPOB,
KAueCTBEHHbIE peaklIuu Ha cylbdar-,
KapOOHAT- U XJIOPHJI-aHUOHBI, HA KaTHOH
aMMOHHS; pellaTh 3KCIEepUMEHTAIbHbIE
3agaud  no TemMaM "'Metamel"  H
"Hemerannbl") B COOTBETCTBHH  C
IpaBUJIaMU TEXHUKH O€30IacCHOCTU IpH
obOpareHun c BEIIIECTBAMH u
1a00paTOPHBIM 000py10BaHUEM;
MPEJICTaBIATh Pe3yIbTaThl XUMHUUYECKOTO
JKCIepUMEeHTa B (QopMe  3alucH
YPaBHEHU COOTBETCTBYIOIIMNX PEAKIUN 1
(bopMyaMpOBaTh BBHIBOJBI HA OCHOBE ITUX
pe3yJIbTaTOB;
c(hOpMUPOBAHHOCTh
aHAJIM3UPOBATh

YMEHMUS
XUMHUYECKYIO




uHPOPMALIMIO, MOTYyYaeMyl0 U3 pasHbIX
HCTOYHHKOB (cpencts MacCcoBOM
uHpopmanuu, cetb IHTEepHET U Apyrue).

OK 04.
DddekTuBHO
B3aUMO/JICHCTBO
BaTh U paboTaTh
B KOJUICKTHUBE U

JINYHOCTHBIE pe3yjbTaThbl NO0JKHbI
OTpakaTb B YaCTHU:
IpaKIaHCKOT0 BOCIIUTAHUA:

TOTOBHOCTb BCCTH
JACATCIIbHOCTD B

COBMECTHYIO
UHTEpecax

JAucuunimHapHbie (mpeaMeTHbIE)
pe3yJabTAaThI M J0JKHbI OTPAKATH:

c(hOpMHUPOBAHHOCTH YMEHUI
IJJAHUPOBATh U BBINOJIHATh XUMUYECKUU
JKCIIEPUMEHT (npeBpaiueHus

KOMaHJIC Ipa)TaHCKOTO OOIIECTBA; OpPraHM4YeCKUX BEILICCTB IIPU HArpCBaHUU,
— yMEHHe B3aHMOﬂeﬁCTBOBaTB ¢ | HOJIYYCHUC OTWJIICHA W H3YYCHUC CTo
COIIMAJIBHBIMHA HHCTUTYTaMH B | CBOMCTB, Ka4Y€CTBCHHBLIC PpCaKIUHU Ha
COOTBETCTBHUU C UX (pyHKumIMH v | AJIbACTUIBI, KpaxMmali, YKCYCHYIO
Ha3HAuYECHUEM. KHCJIOTY, ACHATypalusi 0O€eJIKOB IIpH
MertanpeameTHbie pe3yabTaThl | HArpCBaHWM, NBCTHHIC PCAKIINA 0eNKOB;
JIOJIKHBI OTPAXKATh: MPOBOAMTh PEAKIMH HOHHOrO OOMeHa,
OBJaagenue YHUBEPCAJIbHbIMHU | OIPCIACIATE CPCAY BOIHBIX PAcTBOPOB,
KOMMYHUKATUBHBIMHU AeHCTBUSIMHU: | KAYECTBCHHBIC pPCaKIUU Ha cynbdar-,
6) COBMECTHAA AeATEeJIbHOCTD: Kap60HaT- " XJIOpHUI-aHUOHBI, HAa KaTHUOH
—  [IOHHMATH " HCIIONB30BATE | AMMOHMS; pELIATh SKCIIEPUMEHTAIbHbIE
IPCHMyILIECTBA ~ KOMaHAHOW u | 384adu 1o temam "Merawsl"  u
VHIMBHIYaIbHON PaboOTHI; "Hemeramnsl"') B COOTBETCTBHH  C
— [pUHMMATh LENH  COBMECTHOIf | IPABMIAMH TEXHUKH 0€30MMacHOCTH TIpU
JIeSITEIBHOCTH, OPraHH30BbIBATh 1 | COPALICHUH ¢ BCILCCTBAMU 1
KOOD/IMHUPOBATh AeHCTBUA 10 ee | 1A00PAaTOPHBIM 000py10BaHHEM;
JOCTMKEHMIO: COCTAaBIATH raaH | IPCACTABIATh PE3ysbTaThl XUMHYECKOIO
nefictuif, pacmpenensts pomu c | OKCHICPUMCHTa B dopme 3anmcn
Y4eTOM  MHCHHWH  y4acTHHKOB | YPABHEHHH COOTBETCTBYIOMIUX PEAKIMH 1
o0cyXJ1aTh pe3yIbTaThI (dbopMyIIMpOBaTh BHIBOABI HA OCHOBE 3TUX
COBMECTHOH paboTBhI. pe3yJILTATOB.
OBaagenue YHUBEPCAJIbHBIMU
peryJasiTUBHBIMH AeHCTBUSIMM:
I) IPUHATHE Ce0HA U APYTUX JIOAei:
— MNPUHUMATh MOTHBBI U apTyMEHThI
OPYruX JIIOJEed TpH  aHaIU3e
pPE3yABTATOB AEATEIBHOCTH;
— TIIpU3HABATh CBOE IIPaBO U IMPaBO
JPYTHX JIIO/IeN Ha OLIMOKH;
— pa3BHWBaTh CIIOCOOHOCTH MMOHUMATH
MU C ITO3ULIUHU APYTOr0 YEIOBEKA.
OK 07. JIMYHOCTHBIE Pe3yJbTAaThl M0/LKHBI | (MCUMIVIMHAPHBbIE (mpeaMeTHbIE)
ConeicTBOBATh | OTPAXKATh B YaCTH: Pe3yJbTAThI U J0JKHBI OTPAXKATH:
COXPaHECHUIO IKOJIOTHYECKOT0 BOCIIMTAHUA: c(hOpMUPOBAHHOCTHh TPEJICTABICHUMA: O
OKpPY’KaroIeH — c(pOopMUPOBAHHOCTH XUMHYECKON COCTaBJIAIOLLEH
CpeClibl, JKOJIOTHYECKOMN KYJITYpbI, | ECTECTBEHHOHAYYHON KApTHHBI MHpa,
pecypcochepex [MOHMMAaHWE BJIUSHHS COIMAJBHO- | POJIM XUMUU B [IO3HAHUU SIBICHUHN
CHHIO, DKOHOMHUYECKUX IIPOLIECCOB Ha HpI/IpOJIBI,B(l)OpMI/IpOBaHI/II/I MBIIUICHUS U
NPUMEHSATD COCTOSIHUE MPUPOAHOMN U | KYyJIbTYpBI JINYHOCTH, ee
3HaHUS 00 COIMANILHOM  cpelpl, Oco3HaHue | QYHKIMOHAIBLHOM TPaMOTHOCTH,
W3MEHECHUU HE00X0IUMOM JINIE; pelIeHus




KIIUMaTa,
MIPUHIIUIIBI
OEepEKIUBOTO
MIPOU3BO/ICTBA,
3P PEeKTHBHO
JIEUCTBOBATE B
YpE3BbIYANHBIX
CUTYaLUAX

r7100aIbHOTO Xapakrepa
AKOJIOTUYECKHUX MPOOIIeM;

IUTAHUPOBaHUE U OCYIIECTBIICHUE
JICHCTBUI B OKPY’KAIOLIEH Cpelie Ha

OCHOBE 3HAHUA nenen
YCTOMYUBOTO pa3sBUTHUSA
4eJI0BEYECTBA;

AKTUBHOE HENpPUATUE JEHUCTBUH,
IIPUHOCAIIMX BPEJI OKpPYyXkKarolen
cpezne;

YMEHHE MIPOTHO3UPOBATH
HEOJIaroNpUATHBIE JKOJIOTHYSCKUE
MOCTEACTBUSL  TPEATPUHUMAEMBIX
JEUCTBUI, IPEIOTBPALLATD UX.

MertanpenmeTrHbie pe3yJIbTaThl

JAOJIKHBI OTPAKATD:

OsgiaieHue YHHBepPCAJbHBIMU

yuyeOHBbIMHU NMO3HABATEJILHBIMHU

JelCTBUSIMM

B) padora ¢ undopmanmueii:

— HCIOJIB30BaTh cpencTBa
MH(OPMALIMOHHBIX u
KOMMYHHKAIIUOHHBIX TEXHOJIOTHUHU
B pelieHuu KOTHUTHUBHBIX,
KOMMYHHKAaTHUBHBIX u
OpraHHU3aIMOHHBIX 3a1a4 c
CoOIII0ICHIEM TpeOoBaHU
PrOHOMUKH, TEXHUKHU
0€301acHOCTH, TUTHEHBI,

pecypcocOepexeHus, TPaBOBbIX U
TUYECKHUX HOPM, HOPM
MH(OPMAIIMOHHON O€30MaCHOCTH.

MPAKTUYECKUX 3a7ad U DKOJOTUYECKU
000CHOBAHHOTO OTHOLIEHHUS K CBOEMY
3JI0POBBIO U IPUPOAHOM Cpee;

c(hOpMUPOBAHHOCTh YMEHUH COOIII0/1aTh
IIpaBHJIa 3KOJIOTUYECKH 1I€TIECO00PA3HOTO

MoBeIeHUA B OBITY U TPYIOBOH
JIeATETLHOCTH B LEIAX COXpPaHEHUS
CBOETO  3JIOPOBbS U  OKpY’Karolen

IIPUPOJHOM CPENIbL; YUUTHIBATH ONIACHOCTD
BO3JCHCTBUSL Ha JKUBBIE OPraHU3MBbI
OIIPEIEICHHBIX BELIECTB, IOHUMAs CMBICII
IIOKa3arensi IMPENeIbHOW  JOIyCTHUMOM
KOHIICHTpALUU.

OK 10. ®opmupoBath JIMYHOCTh, KOTOpast OyeT criocoOHa HAa OCHOBE MOJYYCHHBIX 3HAHHUH, YMEHHUIA,
HABBIKOB CBOOOJHO OPHMEHTUPOBATHCS, CAMOPEAIN30BBIBATHCS, CAMOPA3BUBATHCS M CAMOCTOSITENIEHO
MIPUHUMATH MTPABUJILHBIE PEIICHUSI B OBICTPOM3MEHSIONINXCSl OKPYIKAIOIINUX YCIOBHUSX.

1.4. Kosim4ecTBO 4acoB Ha OCBOCHHE IPOrPaMMBbl y4e0OHOI0 peaMeTa:

MaKCHUMaJIbHOM y4yeOHOM Harpy3KH CTyJeHTa 72 4yaca, B TOM YHCIIe:

00s13aTeNIbHON ayAUTOPHOM yueOHOI Harpy3KH cTyleHTa 72 yaca.




2. CTPYKTYPA U COJAEP) KAHUE YYEBHOTI'O NIPEJIMETA
OVYII1.12 Xumus

1.2. O0bém yueOHOrO0 npeaMeTa U BUAbI YueOHO# padoThl

CopepxaHue aJanTUPOBAHHOM y4eOHOM mporpaMMbl mpeaMera pa3padaTbiBaeTcsi ¢
ydeToM TpeOoBaHWI MpodecCHOHAILHOTO CTaHAapTa ©W B COOTBETCTBUH C OCOOBIMHU
O6pa3OBaTeJIBHBIMI/I HOTpC6HOCT$IMI/I HHBAJIMAOB W JIML C OI'PaHUYCHHBIMHU BO3MOXHOCTSIMHU

3J0pOBbiA C YUYCTOM OCOOEHHOCTEH HX HCI/IXO(l)I/ISI/I‘leCKOFO Pa3sBUTHA W HHAWBHUAYAJIbHbIX

BO3MOKHOCTEH.
Buj yueoHoii paboTnbl Oovem uacos
MakcumajbHas yyeOHasi HArpy3Ka (Bcero) 72
O0s3aTesIbHAsE Ay IUTOPCKAas y4eOHAasi HAarpy3Ka (Bcero) 72
B ToMm uucne:
JIEKIIUH, U3 HUX: 36
npogheccuonanbHo-opueHmuUpoOBaHHoOe COOepI’Canue 6
MIPaKTUYECKUE 3aHATUS, U3 HUX: 36
npogheccuonanbHo-opueHMmuUpoOBaHHoe COOePI’CanUe 4
IIpome:xxyTouHast arrecranus B popme 1 pepeHIUPOBAHHOIO 3a4eTa




2.2. TEMATUHYECKHWM IIJIAH U COJIEP)KAHUE YYEBHOI'O INIPEJIMETA
OVYII1.12 Xumus

Haumenoesanue Cooeporcanue yuebHo2o mamepuana, 1a60pamopHvle u npaKmuieckue pabomsi O6vém | Ocsausaemvle
pasoenos u mem yacos 971eMeHmbl
pe3yibmamos
00yueHUs U
80CHUMAHUS
1 2 4
Pazoen 1. Ocnoswvt cmpoenusn eeuecme
Tema 1.1. CoBpemeHHass Mojenb CTpoeHus aroMa. CHUMBOJMYECKUH SI3bIK XUMHH. XHUMUYECKUN 3JIEMEHT. 2
Crpoenue aToMOB DOnekTpoHHas koHpuryparus aroma. Knaccuduxanuss XMMHUECKUX 3JIEMEHTOB (S-, p-, d-2JIIEMEHTHI).
XUMUYECKUX DJIEMEHTOB | BajieHTHBIE  AJIEKTPOHBI. BaneHntHoCTb. OneKTpoHHass ~ TpUpoJa  XMMHUYECKOW  CBS3M.
Y MPpUPOJa XUMUYECKOMN DIIeKTPOOTPUILIATEIILHOCTh. BHJIBI  XMMHYECKOW CBs3M (KOBaJCHTHAs, HWOHHAs, MeTaUIMYecKas, OK 01,02,07,10
CBSI3U BOJIOPOJIHAST) U CIIOCOOBI €€ 00pa30BaHuUs.
IpakTnyeckoe 3ansitue Ne 1 2
Pemienne 3amaHuii Ha UCIHOJIB30BAHWE XUMHYECKOM CUMBOJIMKM W HA3BaHUM COCIMHEHUH IO
HOMEHKJIAType MEXAYHAPOJAHOIO COK3a TEOPETUUECKON U MPUKIIATHON XMMUU U TPUBUAIBHBIX HA3BAHUI
JUTSL COCTABIICHUSI XUMHUYECKUX (OPMYJT IBYXaTOMHBIX COCIUHEHHH (OKCHIOB, CYIb(UIOB, THAPHIOB U
T.I.) U APYTUX HEOPTaHUYECKUX COCTUHEHHUI OTAETbHBIX KIacCOB.
[IpakTuueckue 3a7aHus Ha YCTAaHOBJICHHUE CBS3U MEXAY CTPOCHHEM aTOMOB XMMHYECKHX DJIEMEHTOB W
MEPUOIUYECKUM U3MEHEHUEM CBOMCTB XMMHUYECKHX 3JIEMEHTOB U MX COEAMHEHUN B COOTBETCTBUH C
nosjoxkeHueM [leprnoInueckoil CUCTEMBI.
Tema 1.2. Ilepuonnueckas cucrema xumudeckux odnemMeHtoB J[.M. MenneneeBa. DOU3WUYECKUN  CMBICH 2
[Tepuonnueckuit 3axoH u | [lepuoanueckoro 3axona JI.JMI. MenneneeBa. 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB XHUMHYECKUX
Tabnuia J.W. | snemeHToB, 00pa3yeMblX HUMH TMPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBHH C TMOJIOKEHHUEM
Menneneena XMMHYECKOro 3yemMeHTta B llepumoamyeckoin cucreme. MHUPOBO33pEHUECKOE W HAyYHOE 3HAYCHUE
[Tepuognueckoro 3axona J[.M. MenneneeBa. Ilporno3sr [[.JMI. MenneneeBa. OTKpBITHE HOBBIX
XUMUYECKHUX DJIIEMEHTOB.
Pa3zoen 2. Xumuueckue peaxyuu 12
Tema 2.1. Knaccudukanus U TUMBI XUMUYECKUX PEaKIUil ¢ ydacTheM HeopraHudeckux BemecTB. CocTaBlieHHE 2

Tumel XUMHUYECKUX
peakuui

YpaBHEHUW peaKIMil COCAMHEHUS, pPAa3JOKCHMs, 3aMEIeHHs, OOMEHa, B T.4. pEaKIHil TOpeHHs,
OKHCIIEHUSI-BOCCTAHOBJIEHUS.
YpaBHeHHs OKUCIICHHI-BOCCTaHOBJICHHsI. CTeneHb okuciaeHus. OKUCIUTENh 1 BOCCTAHOBUTEb.

0K 01,02,07,10




CocraBneHHEe M YpaBHHUBAaHUE OKHCIMTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIUN METOLOM JJIEKTPOHHOTO
6anmanca. OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIC PEaKIMU B MPHUPOJE, NMPOU3BOACTBEHHBIX Mpoleccax U
KU3ZHEACATEIBHOCTH OPraHU3MOB.

KonuyectBenHble oTHOIIEHUSI B XUMUU. OCHOBHBIE KOJIMUYECTBEHHBIC 3aKOHBI B XMUMHUU U PACUYETHI IO
YPaBHEHUSAM XUMHYECKUX peakuuidi. Mosb Kak €IMHULIA KOJIMYECTBA BellecTBa. MossipHast Macca. 3aKOHBI
COXPaHEHUS MAacChl ¥ dHEpPTruu. 3akoH ABoraapo. MolspHbli 00beM ra3oB. OTHOCHTENbHAS TUIOTHOCTh
ra3oB. PacueTsl 10 ypaBHEHUSIM XMMHYECKHUX PEAKIIMI C HUCIIOIb30BAaHUEM MAacChl, 00beMa (HOpMaJIbHbIE
YCJIOBUS1) ra30B, KOJIMYECTBA BEILIECTBA.

Tema 2.2.
DNeKTpoNIUTHUYECKast
JMCCOIIMAITUS U MOHHBIN
oOMeH

Teopus snekTposuTHUECKOW Auccouuanuy. MoHbl. DIEKTPOIUTHI, HEAIEKTPOIUTHI. Peakiiuu noHHOTrO
obmena. CocraBiieHHEe peakIuid MOHHOIO OOMEHa MyTEeM COCTaBJICHHS HMX IOJIHBIX U COKPAICHHBIX
MOHHBIX ypaBHeHUH. KHucI0THO-OCHOBHBIE peakuyu. 3a/1aHusi Ha COCTaBJIEHUE HOHHBIX PEaKLUH.

IIpakTuyeckoe 3ansitue Ne 2

JlaGopaTopHas padota “THUITbl XUMUYECKUX PEaKIUii”.

UccnenoBanue THIOB (IO COCTAaBY U KOJIMUYECTBY MCXOJHBIX M OOPa3yIOIIMXCS BEIIECTB) U MPU3HAKOB
XUMHUYecKHX peakiuii. [IpoBenenune peakunii HOHHOro oOMeHa, ONpeIeIeHHE CPeibl BOJHBIX PaCTBOPOB.
3ajanusi Ha COCTaBJICHNE MOHHBIX PEaKIIU.

IIpakTnyeckoe 3ansitue Ne3
KonTposbnas padora
CtpoeHue BelecTBa U XMMHUYECKUE PEAKITHH.

Pasnen 3. CtpoeHue u cBOlicTBA HEOPraHUYEeCKUX BellecTB

12

Tema 3.1.
Knaccudukanus,

HOMEHKJIaTypa u

CTpPOCHHE
HEOpPraHUYECKUX
BELIECTB

[Tpenmer Heopranmyeckoil xumuu. Kiaccudukanus HeopraHuueckux BemiecTB. IIpocTbie M clokHbIE
BemecTBa. OCHOBHBIE KJIACCHI CIOXKHBIX BEHIECTB (OKCHJIbI, THIPOKCUABI, KUCIOTHI, coNu). B3anmocBs3b
HEOpPraHMYECKUX BEUIeCTB. ATperaTHble COCTOSIHUS BellecTBa. Kpucramuueckrue 1 aMop@HbIe BEIIECTBA.
Tunbsl KpUCTAIIMUECKUX PELIETOK (aTOMHasl, MOJIEKYJIIpHAs, MOHHAs, MeTalsIMuecKas). 3aBUCUMOCTb
(¢u3nyecKuX CBOICTB BeILIECTBA OT THUINA KPUCTAIMYECKOW pEHIeTKH. 3aBUCHUMOCTh XUMHUYECKOU
AKTUBHOCTHM BECILECTB OT BUJAa XMMHMUYECKOW CBS3M U THUINA KPUCTAJUIMYECKOM pemerku. [IpudunHbl
MHOT000pa3usi BEIIECTB.

IIpakTyeckoe 3ansaTue Ne 4

HOMGHKJ'IaTypa HEOPTaHNUYCCKUX BCUICCTB: HA3BaAaHUC BCIICCTBA UCXOAA U3 UX XUMHYECKOHN (1)0pMy.]'II)I HIJIIN
COCTaBJIEHUE XUMUYECKOH (OPMYJIbI HCXO/1 U3 Ha3BaHUs BemecTBa o Mexxaynapoanoit (MIOITAK) nnun
TPUBHUAJILHON HOMEHKJIATypE.

Pemienne mnpakTHYeckMX 3aJjaHUi MO KiIAcCU(UKAIMM, HOMEHKIAType M XUMHYECKHM (opMynaMm
HCOPTaHNYCCKUX BCHICCTB PA3JIMYHBIX KJIACCOB (YFapHBIﬁ ras, er’IeKI/ICJ'IHﬁ ra3, aMMHakK, ramcHasa
U3BECTh, HETAIlIeHasl U3BECTh, TUThEBAs COJA U JIPYTHX): Ha3bIBaTh MU COCTABIATH (POPMYIIBI XUMHUUECKUX
BELIECTB, ONPEENATh NPUHAIISKHOCTh K KJIaccy.

0K 01,02,07,10




Hcrounnkn xumudeckor mHpopmaiuu (CpencTB MaccoBoi MH(popManuu, ceTb MHTEpHET U apyrue).
[Touck nHpopMaImy N0 Ha3BAHHUIM, HACHTH(PHUKATOPAM, CTPYKTYPHBIM opMyIaM

0K 01,02,07,10

Tema 3.2. Mertamipl. O0mue Qpu3MUecKue U XMMHUYECKHE CBOHCTBa MeTayuioB. CrocoObl mosyueHus. 3HaYCHHE 2
DU3UKO-XUMUYECKUE METAJIJIOB M HEMETAIIJIOB B IPUPOAE U XKU3HEACATEIbHOCTH Y€I0BEKa U Oprauu3MoB. Koppo3us MeTaos:
CBOICTBa BUIBI KOPPO3UH, CIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UU
HEOPraHUYECKUX Hemeransl. O01ue Gpusnueckue 1 XMMUYECKHEe CBOWCTBA HEMETAIIJIOB. THIIMYHBIE CBOWCTBA HEMETAIIJIOB
BEILIECTB IV— VII rpynn. Knaccudukanus 1 HOMEHKIaTypa cOeTUHeHU HeMeTaluioB. KpyroBopoTsl OMOTeHHBIX
3JIEMEHTOB B IIPUPOJIE
XUMHUYECKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB (OKCHJIOB, TMIPOKCUIOB, KUCIIOT,
cojiell U Jip.). 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB IPOCTHIX BEILECTB, BOJOPOAHBIX COEIMHEHUH,
BBICIIMX OKCHJIOB M THAPOKCHUIOB
IpakTnyeckoe 3ansitue Ne 5 2
CocraBiieHHe YpaBHEHHI XUMHYECKHX PEaKLMH C y4acTHEM MPOCTBIX U CIIOKHBIX HEOPraHMYECKUX
BEIIECTB: METAJUIOB M HEMETAJUIOB; OKCHJIOB METAJlJIOB, HEMETA/NIOB M aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHUCIIOT, OCHOBAaHMNW M aM(OTEpHbIX THJPOKCHJIOB; HEOPTaHUYECKUX COJIEH,
XapaKTEepU3YIOLIMX UX CBOMCTBA.
Tema 3.3. IIpakTuyeckoe 3ansaTue Ne 6 2
Wnentudukanus JlaGopatopHas pabota «aeHTuduKanys HeOPraHMUYECKUX BEIIECTBY.
HEOpPraHUYECKUX Pemenne skcnepuMeHTANbHBIX 33Jad4 [0 XMMUYECKMM CBOWCTBaM METAJJIOB U HEMETAJJIOB, IIO
BELICCTB Pacro3HABAHMIO U MTOJIyYEHUIO COCIMHEHUI METAJUIOB U HEMETAJUIOB.
Nnentuduxanuss HEOPraHMYECKHUX BEIIECTB C HCIOJb30BaHHEM HX (U3HKO-XUMUYECKUX CBOMWCTB,
XapaKTepHBIX KayeCTBEHHBIX peakuuil. KauecTBeHHbIe peakiuu Ha cyibdaT-, KapOOHAT- U XJIOpHUJ-
AQHUOHBI, HA KATHOH aMMOHHUSI
IMpakTuueckoe 3ansitne Ne 7 2
KonTposbHas padora
CBolicTBa HEOPTaHUYECKUX BEILIECTB
Pazoen 4. Cmpoenue u ceoiicmea opzanuiecKux eeuiecme 28
Tema 4.1. IlosiBieHUEe M pa3BUTHE OPraHUYECKOM XMMHMM Kak Hayku. IIpenMer opraHuuyeckon xumuu. Mecto u 2
Knaccudukanus, 3HauU€HUE OPTraHUYECKOM XMMHUH B CUCTEME €CTECTBEHHBIX HayK. 0K 01,02,07,10
CTPOECHHE U XVMMHYECKOE CTPOECHHE KaK MOPAJOK COEIUHEHHS aTOMOB B MOJIEKYJIE COIVIACHO UX BaJIEHTHOCTH.
HOMEHKJIaTypa OCHOBHBIE MOJIO)KEHHUSI TEOPUU XHUMHUYECKOTO CTPOECHHUSI OpraHudeckux coequHeHuii A.M. Bytneposa.
OpPraHMYECKUX BEILECTB | YTIJIEPOAHBII CKEJIET OPraHUYECKOM MOJIEKYJbl. 3aBHCHMOCTb CBOMCTB BEIIECTB OT XHUMHUYECKOTO
CTPOEHHUsI MOJIeKY1. M30MepHs U H30MEPBL.
[TonsiTue o pyHKUMOHANBHOM rpymiie. Paaukan. [IpuHimne! kiaccupuKauy OpraHunuecKuX COeAMHEHHH. 2

MextyHapo/iHas HOMEHKJIaTypa U MPUHIUIBI HOMEHKJIATYpbl OpraHnyeckux coequHeHui. [lonarue 06
a30TCOo/IepKaIUX COSAMHEHUIX, OMOJIOrMUECKH aKTUBHBIX BEIlleCcTBax (yIiIeBoAax, )KUpax, Oenkax u ap.),
BBICOKOMOJIEKYJISIPHBIX COETMHEHUAX (MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO)




IIpakTnyeckoe 3ansitue Ne 8

HomeHnknarypa opraHM4eckux COEIWHEHUM OTIENbHBIX KIACCOB (HACHIIICHHbIC, HEHACHIIIEHHbIE U
apoMaTHYECKHE YTIEBOJIOPOAbI, CIUPTHI, (EHOIBI, AlbJETH/Ibl, KETOHBI, KapOOHOBBIE KUCIOTHI U Ap.)
CocTaBiieHHE TONHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJ OpPraHMYECKHUX BEHIECTB OTIEIHHBIX
KJIACCOB, HCIIOJIb3Ysl MX Ha3BaHMs IO CHCTEMaTHYEeCKOW W TPUBUAIBHON HOMEHKIAType (ITHIIEH,
aneTUIIeH, TIUIEepuH, (QeHon, (QopMalbaerul, YKCycHas KHCJIOTa, TJWIHH). PacdeTsl mpocTeuIei
dbopMyIibl OpraHu4ecKol MOJIEKYJIbl, HCXO/I U3 AJIEMEHTHOT0 cocTana (B %).

Tema 4.2.
CBoiicTBa OpraHUYECKUX
COEMHEHHI

OU3NKO-XMMUYECKHE CBOWCTBA OPraHMYECKUX COCIMHEHUH OTACIBHBIX KIACCOB (OCOOCHHOCTH
KJIaccu(UKalMy ¥ HOMEHKJIATYphl BHYTPH KJIacca; TOMOJIOTHYECKHH psiJl U 00miast popmyIia; H30Mepus;
dbu3HYECKrEe CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOJTYICHHS).

— TpeleTbHbIE YIIIEBOAOPOAbl (aJIKaHbl W IUKIOAJIKAHBI). ['OpeHre MeTaHa KakK OJIMH U3 OCHOBHBIX
MCTOYHUKOB TeIlIa B MPOMBIIIIEHHOCTH U ObITY. CBOICTBA MPUPOAHBIX YIIIEBOAOPOIOB, HAX0XKICHUE B
MPUPOJIE U MPUMEHEHHUE AJIKAaHOB,;

— HempeAeNnbHbIe (AIKeHBI, ATKUHBI U ATKaJAUEeHbI) U apOMaTHYeCKue yrieBoopoabl. ['opeHue aneruiena
KaK MCTOYHHMK BBICOKOTEMIIEPATYPHOTO MJIAMEHH JIJIsl CBAPKU U PE3KH METAJLIOB.

KHCJIOPOCOIeprKalllue coeIMHEHUs (CIUPThI U (PEeHOJIbI, KApOOHOBBIE KUCIOTHI U 3(UPHI, ANbJETUABI U
KETOHBI, JKUpPBI, yrieBonbl). [IpakThyeckoe mNpPUMEHEHHE OHTUJICHIVIMKONSA, TIHIEpUHa, (eHoa.
[Ipumenenue ¢dopmanpaeruaa, aneTaabAerujia, YKCYCHOM KHCIOTBL. Mblla Kak COJIM  BBICHIMX
KapOOHOBBIX KHCJIOT. MOIOIIKE CBOWCTBA MBLJIA.

— a30TcojiepKallie coelMHEHHsI (AaMUHbBI U aMUHOKUCIIOTHI, OelKH). BhIcOKOMOIIEKyIIpHBIE COSIUHEHMS
(cuHTEeTHMYECKHE U OMOJIOrNYeCKU-aKTUBHBIE). MOHOMEp, ToJIuMep, CTpYKTypHOE 3BeHO. [Tonmumepusanus
ATUJIEHA KaK OCHOBHOE HAIIPaBJICHUE €r0 UCIOIb30BaHUS.

["'eHeTnyeckas CBsI3b MEXY KJacCaMU OPraHUYeCKUX COCIMHEHHM.

IIpakTyeckoe 3ansaTHe Ne 9

CBolicTBa OpraHMYeCKUX COEIUHEHUI OTAEIbHBIX KJIaccoB (TpUBHAJbHAas M MEXAyHapoaHas
HOMEHKJIaTypa, XUMUYECKHUE CBOMCTBA, CIIOCOOBI MOMYUYEHMs): MpeesibHble (aJIKaHbl U LUKIOATIKAHbI),
HenpeeNbHble (AJIKEHbI, ATKUHBI U alIKaJueHbl) U apOMaTHUECKHUE YTIEBOJIOPOAbI, CIUPTHI U (PEHOIBI,
KapOOHOBBIE KUCIIOTHI ¥ 3(DUPBI, aJIbJAETH/Ibl U KETOHBI, aMUHBI 1 @MUHOKHUCIIOTHI, BHICOKOMOJIEKYJISIPHBIE
COEeIMHEHMS. 3aJaHusl Ha COCTaBJICHHE YpPaBHEHHM XMMUYECKUX pPEaKLUUN C ydacTUEM OpPraHMYECKUX
BELIECTB HA OCHOBAHUHU MX COCTABA U CTPOECHMSI.

IIpakTHyeckoe 3ansitue Ne 10

CocraBieHue cxeM peakuuid (B TOM 4YHCIE MO MPeUIOKEHHBIM IIeTOYKaM IpeBpaIleHuit),
XapaKTEepU3YIOUINX XUMHUECKHE CBOICTBA OPraHNYEeCKUX COETMHEHUN OTNIENbHBIX KJIACCOB, CIIOCOOBI UX
MOJly4eHUsT M Ha3BaHME OpPraHMYECKUX COEAMHEHHH IO TPUBHAIBHOW WIH MEXIyHApOIHON
CHCTEMaTHYECKOW HOMEHKJIAType.

Pemenne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUH Ha CBOWCTBA OPraHUYECKUX COETMHEHNI
OTJIEJIbHBIX KJIACCOB.

0K 01,02,07,10

0K 01,02,07,10
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JlaGopatopHas pabota “[IpeBpaiieHuss OpraHMUECKUX BEIIECTB PH HarpeBaHUH".

[TonyyeHue sTHiIeHa U U3Y4YEHUE €ro CBOMCTB. MojenpoBaHue MOJIEKyJl U XUMUYECKUX IPEBpalieHUH
Ha IpUMepe 3TaHa, STUIIEHA, alleTuiaeHa U ap. ITpocMoTp BUAEOONBITOB, 3aIUCh YPABHEHUN PEAKIIMH.

Tema 4.3.
Nnentuduxarnus
OpPraHUYECKUX BEIECTB,
HX 3HAYE€HUE U
MIPUMEHEHHE B OBITOBOM
Y NPOU3BOJACTBEHHOMN
JeITEIbHOCTH YeJIoBEKa

Bbuoopranuueckue coennnenus. [Ipumenenue n Ouonorndeckast pojib yrieBojaoB. OKHCIEHUE yTIIeBOI0B
— WCTOYHUK SHEPIUU KUBBIX Ooprann3MoB. OOnacTu npuMeHeHns: aMuHOKUCIOT. [IpeBparienust 6enkoB
nuimy B opranusMe. buonorndeckue ¢ynkuumu OenkoB. buomnornyeckwe ¢yHkuuu >kupoB. Ponb
OpPraHMYeCKOM XMMHUH B PEIICHUH POOJIeM MMUIIEBOH 0€30MacHOCTH

Posb oprannueckoil XuMHUH B peIICHHH MPOOJIEM SHEPTeTUYECKO 0€301MacHOCTH, B pa3BUTHH METUIIIHEI,
CO3JIaHMM HOBBIX MaTE€pPUAJIOB, HOBBIX MCTOYHUKOB SHEPruu (albTepHATHUBHbIE MCTOUHUKH DHEPIUH).
OnacHoCTh BO3ACMCTBHMSI HA JKHUBBIE OPraHU3Mbl OPraHMYECKHMX BELIECTB OTHAEIbHBIX KIIACCOB
(YyrineBomoposl, COHUPTHL, (EHOIBI, XJIOPOPTraHMYECKHE MPOU3BOIHBIC, AalbJACTUIbl U JpP.), CMBICIH
[10Ka3aTelsl IPeAeSIbHO TOMYCTUMONW KOHIEHTPALuU

IIpakTnyeckoe 3ansitue Ne 12

JlaboparopHas padoTta: “MneHTHdUKANNS OPraHHYECKUX COSAMHCHHUIA OT/ICTBHBIX KJIACCOB”™
Wnentudukanus opraHu4eckiX COSIMHEHHUN OT/IENbHBIX KJIACCOB (Ha MpUMepe allbJeru0B, Kpaxmara,
YKCYCHOW KHCJIOTHI, OEJIKOB U T.II.) C HCIIOJIB30BaHUEM UX (PU3UKO-XUMHUYECKUX CBOHCTB M XapaKTEPHBIX
KaueCTBeHHBIX peakiuil. [lenarypauus Oenka mpu HarpeBaHuu. L[BeTHble peakiuu Oe€NKOB.
Bo3HMKHOBEHHE aHAIUTUYECKOTO CUTHAJA C TOYKH 3PEHUS XMMMUYECKHX IPOLIECCOB MPU MPOTEKAHUU
KauyeCTBEHHOW pPEaKIIMH, MO3BOJIAIONMIEH HICHTUDUIIUPOBATh MPEUIOKEHHBIE OPraHUYECKHE BEIECTBa.
IIpocMOTp BUAEOOIBITOB, 3alIUCh YPABHEHUN PEAKLIUH.

IIpakTyeckoe 3ansaTue Ne 13
KonTposbHas padora
CrtpykTypa H CBOICTBAa OpraHMYECKUX BEIIECTB.

Pa3zoen 5. Kunemuueckue u mepmoduuamuttecxue 3AKOHOMEPHOCMU RPpOMeEKanui xumuuecxuxpeakuuﬂ

Tema 5.1.

CKOpOCTh XUMHUYECKUX
peaxkuu

XHUMHUYECKOE PAaBHOBECHE

CKOpOCTh peakluH, €€ 3aBUCHUMOCTb OT Pa3IUYHBIX ()aKTOPOB: HPUPOABI PEArMPYIOLIUX BEILIECTB,
KOHIICHTpAllUM PEarupyrolux BEIIeCTB, TEMIEPATYpbl M IUIOMAAM PEAKIHOHHOM IOBEPXHOCTH.
TennoBble 3¢ (eKThl XUMUYECKUX peakIuil. DK30- U SHAOTEPMHUUECKUE, PEAKIIHH.

OO6patumocTh peakiuii. XMMHUYECKOE PABHOBECHE U €r0 CMEIICHHE MO IEHCTBUEM PA3IMUHBIX (PAKTOPOB
(KOHIIEHTpalMs pEeareHTOB WM TMPOJYKTOB pPEaKIMH, [aBIE€HUE, TeMIleparypa) A CO3JaHus
ONTUMAJIBHBIX YCIOBUU NMPOTEKaHUs XUMUYecKuX npoueccoB. [Tpunnun Jle IllaTense

IIpakTyeckoe 3ansaTue Ne 14

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHNE

Pemienne mpakTHKO-OpUEHTUPOBAHHBIX 3aJlaHUi Ha aHaiW3 (AKTOPOB, BIUSIONIMX Ha H3MEHEHHE
CKOpPOCTH XUMHYECKOH p€aKknuun, B T.4. C HOSI/IHI/Iﬁ 3KOJIOTUYECKHU uenecoo6pasHoro IIOBCJICHUS B 6I)ITy n
TPYJOBOH AESITEIBHOCTH B LIENSIX COXPAHEHHUS CBOETO 30POBbsl M OKPY’KAIOUIEH IPUPOAHON CPEIbI.

0K 01,02,07,10

Pazoen 6. Pacmeoput




Tema 6.1. PactBopenue kak ¢puznko-xumudeckuii mporecc. PacrBoper. CriocoObI MPUTOTOBIEHUS PACTBOPOB. 2
ITonsTHE O pacTBOpax PactBopumocTs. MaccoBas 101 pacTBOpeHHOr0 BeniecTBa. CMBICH 1TOKa3aTeNs NPEesIbHO 10y CTUMOM 0K 01,02,07,10
KOHIIEHTPAIIUU U €T0 UCIOJIb30BAHKE B OLICHKE SKOJIOTMYECKON 0€30M1aCHOCTH.
[TpaBuia HKOIOTHYECKH 11e71eCO00Pa3HOTo MOBEACHUS B OBITY M TPYAOBOW ACATEIBHOCTH B IIEIAX
COXpaHEHHUs CBOETO 37J0POBbS U OKPY>KAIOIIEH NPUPOJTHON CPeNIbl; OIACHOCTh BO3ACHCTBUS HA KUBbIE
OpraHU3Mbl OIPEJEIICHHBIX BEIIECTB.
Tema 6.2. IIpakTnyeckoe 3ansitue Ne 15 2
Hccnenosanue coiictB | JlabopaTopHas pabdota «IIpuroroBienne pactBOpoB».
pacTBOpOB [TpuroTroBneHne pacTBOPOB 3aJaHHOM (MaccoBO, %) KOHIIEHTpAIMH (C IPAKTUKO-OPUEHTUPOBAHHBIMU
BOIIPOCaMM) U OIIPEAEIIEHUE CPEbl BOJHBIX PACTBOPOB.
Pelenue 3a1a4 Ha IPUTOTOBJICHUE PACTBOPOB.
Pazoen 7. Xumus 6 obimy u npou3ze00cmeeHHOl 0esAmea1bHOCHU Yen08eKa
Tema 7.1. IIpakTn4yeckoe 3ansitue Ne 16 2
Xumug B Obity U | [IpodeccuoHaIbHO-OPHEHTHPOBAHHOE CO/IePKaHUe 0K 01,02,07,10
MIPOU3BOJCTBEHHOMN Hogeiimre qocTuXeHUs] XUMUYECKOM HAYKU U XUMHUYECKONH TeXHOIOrHH. Ponb XuMuu B obecriedeHUH
NESTEILHOCTH YEJIOBEKA | SKOJIOTMYECKOU, SHEPTeTUYECKON U MUILEBOM 0€30MacHOCTH, pa3BUTUU MeauluHbL. [IpaBuia moucka u
aHaJIM3a XUMHYECKOM nH(OpMAaIIUY U3 Pa3IMYHbIX HCTOYHUKOB (Hay4YHas ¥ yueOHO-Hay4Has IMTeparypa,
CpeJICTBa MacCOBOM MHGpopMaIu, ceth HTEpHET).
IpakTnyeckoe 3ansitue Ne 17 2
IIpodeccnonanbHO-OpHEHTHPOBAHHOE COJePKAHME
[Torick ¥ aHanM3 KEWCOB O MPUMEHEHWH XMMHUYECKUX BEIIECTB M TEXHOJOTHH C y4eToM Oyayriei
npoecCHOHANBbHOM  AESITENbHOCTH 1O  TeMaM:  BaKHEHIIWE  CTPOMUTENbHbIE  MaTepualbl,
KOHCTPYKIMOHHBIE ~MaTepHalibl, KpacKH, CTEKJO, KepaMuKa, MaTepuajgbl I JJIEKTPOHUKH,
HaHOMAaTepHalibl, TEKCTUJIbHBIE BOJIOKHA, WCTOYHUKU OHHEPruHM, OpPraHUYEeCKHEe U MHHEpaIbHbIE
yA00peHus, JIeKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMHSIL.
3amuTa: [IpencraBienue pe3yapTaToB pelieHus: KeHCOoB B (popMe MUHH-/I0KIa/1a C IPe3eHTalueH.
IIpakTuyeckoe 3ansaTue Ne 18 2
ITpoMexxyTouHas aTTecTalusl [0 TUCHUILUINHE
Bcero 72




3. YCJIOBUA PEAJIMBALIMUA YYEBHOI'O TIPEIMETA

3.1. TpeGoBaHUs K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0
Peanu3amus npeamera TpeOyet Hanuaus yaeOHoro kabnnera XuMun
O6opynoBanue yueOHOTo KabUHeTa!

- IOCA/I0YHBIX MECT MO KOJIMYECTBY 00YyUarOIIUXCs;

- pabouee MeCTO MpenoaBaTes;

- KOMIUICKT Y4eOHO-HATJISITHBIX TOCOOMH 110 XMUMHUH.
Texuudeckue cpeacTBa 0OydICHHS:

- MyJIbTUMETUATIPOEKTOP.

3.2. [leparornyeckue TeXHOJIOTHH 00yUEeHHS

B oesix peaiu3alvi KOMIICTCHTHOCTHOI'O MHOJAXOoAda IIpUu HU3Yy4YCHHMU HpPCIMETa B
00pa30BaTENILHOM IPOIIECCE UCIIONIB3YIOTCS aKTUBHBIC W MHTEPAKTHBHBIE (POPMBI MPOBEACHUS
3aHATHH: 0Opa3oBaTeNbHBIC WIPHI, JIEKIUS C pa300pOM KOHKPETHBIX CUTyallMd, C 3apaHee
3aIUIaHUPOBAaHHBIMU OLIMOKaMHU, OOCYKAEHHE W pa3pelieHre mpolieM («MO3TOBOH IITYPM»),
paboTa B MaJIbIX Ipynnax.

Peanu3anus mporpamMMbl OCYyIIECTBISIETCS OYHO. B cilyuae HEOOXOAMMOCTH BO3MOXKEH
nepexoj Ha 3eKTpoHHoe oOyueHue (D0) ¢ npUMEHEHHEM AMCTAaHIIMOHHBIX 00pa30BaTENIbHBIX
texHosoruii (JIOT), kotopoe mpeamnonaraer, Kak CaMOCTOSTEIbHOE MPOXOXKAECHUE MaTepuania
00yJaromuMuCs, TaK U C TIOMOIIHI0 METOANYECKOTO COMTPOBOKACHHUS MPETIOIaBATENs: IPOCMOTP
BI/IHGOHGKHI/Iﬁ mo TEMC 3aHATHUA, HU3YUYCHHC JOKYMCHTOB C JICKOUAMU [IPEIoAaBaTCiid B
nporpammax Word min PowerPoint, urenne nmaparpagoB yueOHMKA, HAaIMCaHUE KOHCIEKTOB.
OO1eHue mpernoiaBaTens U CTYJACHTOB B TAKOM CJIydae OCYIIECTBIsIETCs yepe3 Oeceny u oOMeH

JUYHBIMH COOOIIeHUsIMU Ha 0a3ze cetn MHTepHeT.

3.3. UndopmanuonHoe odecnieyeHne 00ydeHust

OcHOBHBbIC MCTOYHHUKH:

1. Au¢punorenosa, M. B. Xumus: yaeOHUK U IPAKTUKYM JUIS CPETHETO MPOPECCHOHATHLHOTO
obpazosanus / . B. Audunorenona, A. B. ba6kos, B. A. [TonkoB. — 2-e u31., HCTIp. U JOI. —
Mocksa: U3natensctBo FOpaiit, 2023. — 291 ¢. — (Ilpodeccuonansuoe o6pa3zoBanue). —
ISBN 978-5-534-11719-6. — Texkcrt: anekrponHsbiii // O6pa3oBatensHas miaardopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/513807.



JlonoHUTeIbHbIE HCTOYHUKH:
1. I'abpuensn O. C., Xumus ais npodeccuii v crnenuantbHOCTEeH TEXHUYECKOT0 IPOQHIIS:
Y4eOHUK I CTYI. YUpexkaeHuii cpen. mpod. oopasopanus. / 'abpuensa O. C., Octpoymos U.
I'- Mocksa: U3znatensckuit nuentp "Akagemus", 2019.
2. T'abpuensn O. C., [Ipaktukym: yue0. [Tocobue aiis ctya. yupexaeHui cpema. mpod.
obpazoBanus / 'abpuensia O. C., Octpoymos U. I'. — Mocksa: U3narenbckuit IeHTP
"Axkanemus", 2017.
3. lNabpuensu O. C., TecTsl, 3a1a4u ¥ ynpaXHEeHUs: y4eb. mocoOue sl CTY. YUPEKISHUN
cpen. mpod. oopazosanus. / ['abpuensu O. C., JIpicoa I'. I'.. — MockBa: U3narenbckuii IeHTp
"Axkanemus", 2017

HNuTepHeT pecypcebl:

1. https://www.mindomo.com/ru/mindmap/mind-map-ee26b521837846d183{285d952157e0a



https://www.mindomo.com/ru/mindmap/mind-map-ee26b521837846df83f285d952157e0a

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUSA YYEBHOI'O IIPEJIMETA

KonTpone u oleHka pe3ynbTaToB ocBoeHus ydeOHoro mpeamera OVIL12 Xumwus,
OCYLIECTBIISIETCS  MpEenoJiaBaTelieM B XOJ€  TEKYLIEro KOHTPOJS  HMHIWBUIYaJTbHBIX
00pa30oBaTeNbHbIX JOCTUKEHUH U TPOMEKYTOUHOM aTTECTAIUH.

Texymmii KOHTPOJIb TPOBOIUTCS MPEMOAABATEIEM CICAYIOMUMH (OPMAMU U METOJJAMH:
YCTHBI  OMpOC, TECTUPOBAaHHE, KOHTPOJbHbIE pabOThl, MaTeMaTUYECKHE JUKTAHTHI,
caMoCTOsITeNIbHbIE PabOThI, MPOBEPOUHbIE PAOOThI, HHAWBUyaJIbHBIE Ay TUTOPHBIC U JIOMAIIIHUE
paboThl, perieHne NpoOIeMHBIX CUTYaIul, Oeceia, BBIOJIHEHNE MPAKTUYECKUX paboT, MpoBepKa
BBITTOJIHEHHBIX CAMOCTOSTENILHBIX BHEAY IUTOPHBIX PA0OT.

[TpomesxyTouHas arTecTanus IpoBOIUTCS B hopme TudhepeHIIIPOBAHHOTO 3a4eTa.

Jlnia oOydvaroierocs WHBAIUAA UM O00YYarOIIerocsi ¢ OrpaHUYEHHBIMH BO3MOXXHOCTSMU
3JI0POBBSI OCYIIECTBIISETCS BXOJHOM KOHTPOJb, HA3HAUEHHUE KOTOPOTO COCTOUT B ONpEACIICHUU
€ro CIIOCOOHOCTEH, 0COOEHHOCTEH BOCTIPUSATHS U TOTOBHOCTH K OCBOCHHUIO y4eOHOT0 MaTepHara.
®dopma BXOIHOTO KOHTPOJIS JIJIsl 00yUYarOIMMXCA HHBATUIOB U O0YYAIOIINXCS C OrPaHUYEHHBIMU
BO3MOXXHOCTSIMU 3JI0pOBbsi — B (popme TectupoBanus. [Ipu HeoOxomumocTu oOydaromuMcs
MPEIOCTABIISCTCS JOMOIHUTENBHOE BPEMS JUIs TOATOTOBKH OTBETA.

Texymmii KOHTPOJb YCHEBAEMOCTH Uil OOYYaIONIMXCSl MHBAJIHUIOB M OOYYaIOUIMXCS C
OTrpaHMYEHHBIMU BO3MOKHOCTSIMH 3/I0pPOBbSI UMEET OOJIbIIOE 3HAYEHUE, IMOCKOJIbKY IO3BOJIAET
CBOCBPEMEHHO BBISIBUTH 3aTPYJHEHUS W OTCTaBaHME B OOYyYEHHWHM U BHECTU KOPPEKTHBHI B
y4eOHYI0 IeATenbHOCTh. DopMa KOHTPOIS Al O0yUaIoIUXCs YCTAHABIMBACTCS C YUETOM HX
MHAUBUAYAJIbHBIX ICUX0(U3UUECKUX 0COOEHHOCTEH.

[IpomexyTouHas arrectanusi 0Oy4aroIIMXCsl OCYIIECTBIISIETCS B BHJIE TECTUPOBAHUS CO
CMEIIaHHbIMH  3afaHusiMu. [Ilpu HeoOxomumoctu it wHBamMmoB u jun ¢ OB3
MpEeAyCMaTPUBAETCS YBEJIMUEHNE BPEMEHHU Ha MOATOTOBKY K SK3aMEHY.

KoHTpoJib 1 o11eHKa pe3yIbTaToB OCBOEHUS MTPEAMETA OCYIECTBIIETCS MTPENoJaBaTesIeM
B TIpOIECCE MPOBEAEHUS CAMOCTOATEIbHBIX pabOT, MPOBEPOUHBIX PadOT, MHIWBUIYAIBHBIX
ayJIMTOPHBIX W JAOMAIIHUX PadOT, MPAKTUYECKUX padOT, TECTUPOBAHUS, a TAKXKE BHITIOTHEHUS

KOHTPOJIbHBIX PaboT, TECTOB.
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