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PabGouass mporpamma y4eOHOrO TMpeIMeTa COCTaBlI€Ha HAa OCHOBE TpeOOBaHUI
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o0Opa3oBaTenbHbIX OpraHu3aluii, ¢ yuerom deaepanbHoi 00pa30BaTENIbHON MPOrpaMMbl CPETHETO
obmero o0pa3oBaHUsST W B COOTBETCTBHU C YYEOHBIM IUIaHOM 10 crenuanbHoctd 09.02.13

HHuTterpanus peleHnii ¢ IpUMEHEHUEM TEXHOJIOIMI UCKYCCTBEHHOIO MHTEIUICKTA.
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1 OBHIASI XAPAKTEPUCTHUKA PABOYEW TIPOT'PAMMBI
OBHIEOBPA3OBATEJIbHOT'O YYEBHOI'O IHIPEJMETA OYIIL07
XUMUs

1.1 MecTo npeamera B CTPYKType 00pa3oBaTeibHOM MIPOrpaMMbi:

OO6m1eo0pazoBaTeNbHbIA YUEOHBIN MPEIMET «XUMHUS» SIBISETCS 00s3aTeIbHOMN
yacThio 00IIe00pa3oBaTebHOrO IMKIa oOpa3zoBaTenbHON mporpammbl CIIO B
coorBeTcTBUM ¢ PI'OC mno cneunuansHoctn  09.02.06 CeteBoe U CHCTEMHOE
aJIMHHACTPUPOBAHUE.

1.2 llean u niIaHUpPyeMble pPe3yJbTATHI OCBOCHUS IMpeIMeTa:

1.2.1 Hean 001eo0pa3oBaTeIbHOTO NPeAMeTa:

— (GbopMHUpOBaHHE CHUCTEMBl XUMHUYECKMX 3HAHUM Kak BaKHEHIIeu
COCTAaBIIIOIIEN €CTECTBEHHO-HAYYHON KapTUHbI MHpA, B OCHOBE KOTOPOM JIE€XkKaT
KJIFOUEBbIE MOHATHUS, (DyHIAMEHTaIbHbIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHE SI3bIKA
HAayKd, YCBOCHWE ©  TOHMMAHHWE CYIIHOCTA  JOCTYHNHBIX  000OIICHMIA
MHPOBO33PEHYECKOTO XapakTepa, O3HAKOMJIEHME C HCTOPUEM HX PA3BUTHUS U
CTAHOBJICHHS;

- dbopMHUpOBaHNE W PA3BUTHE TPEICTABICHWNA O HAyYHBIX METOJaxX
MO3HAHUSA BEIIECTB M XMMHYECKUX PpEaKIui, HEOOXOIUMBIX MJii MPUOOpETEeHUs
YMEHUM OPHEHTUPOBATHCSA B MHUPE BEUIECTB M XUMHUUYECKUX SIBICHUM, MMEOLINX
MECTO B IIPUPOJIE, B IPAKTUYECKON U TOBCEAHEBHOM KU3HU;

— pa3BUTHE yMEHUH U  CIOCOOOB  JIESTENIBHOCTH, CBSI3aHHBIX C
HaOM0eHNEM U O0BSICHEHHEM XHMHUYECKOTO 3KCIIEPUMEHTA, COOMIOACHIUEM TTPABUII
0e30macHOT0 OOpaIIeHusI C BEIECTBAMHU.

3anauu nmpeamera:

1)  cdopMupoBaTh NIOHUMAHKUE 3aKOHOMEPHOCTEH MPOTEKAHMS XUMUUYECKUX
MPOLIECCOB M SIBJICHUM B OKPYXAIOLIECH Cpelle, a TaKkKe UX CBA3b C LEJIOCTHOU
Hay4YHOU KapTUHOW MHUPA U IPYTUMH €CTECTBEHHBIMU HAYKaAMU;

2) pa3BUTh  YMEHHS  COCTABJIATh  (OPMYJIBI ~ HEOPTaHUYECKHX U
OpraHUYeCKUX BEILECTB, YPAaBHEHUS XMUMHUYECKUX pPEAKIUN, OOBSICHATH UX CMBICIH,
UHTEPIPETUPOBATH PE3YIbTAThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) chopMHpPOBATh HABBIKM  MPOBEACHUS MPOCTEHIIMX XHUMHUYECKUX
HKCIIEPUMEHTAJILHBIX ~ UCCJIENOBAHUM €  COOMIOJEHMEM MpaBWil  0e30IacHOro
oOpaleHus ¢ BellecTBaMu U J1abOpaToOpHbBIM 000PYI0BAHUEM;

4) pa3BUTh yMEHUS HAXOAUTh, AaHAJIM3UPOBATH M  HCIOJIb30BaTh
nHQOpMAIMI0O XUMHUYECKOTO XapakTepa W3 pa3InyHbIX  WHGOPMAIIMOHHBIX
HMCTOYHHUKOB, BKJIIOYAs Y4eOHYIO JHTEpaTypy, Hay4dHbIe MyOJWKAIIMM W WHTEPHET-
pecypcsl;

5) chopMHpOBaTh  YMEHHSI  TPOTHO3UPOBATH  TOCIEJACTBUS  CBOEH
NEATeIbBHOCTY M XUMHUYECKHX TMPUPOAHBIX, OBITOBBIX M MNPOU3BOJCTBEHHBIX
MPOIECCOB, YUUTHIBASI BO3MOXKHBIE SKOJIOTHYECKUE U COLIMATbHBIE BO3/ICUCTBUS,
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6)

chopMHUpOBaTh TOHMMAHUE 3HAYUMOCTH JOCTIDKCHHH XHUMHYECKOU

HAyKd W TEXHOJOTMH /Jid Pa3BUTHs COLMAIBLHOM M TMPOU3BOJCTBEHHON cdep ¢
yYMEHUEM MIPUBOJAUTH IPUMEPHI KX IPUMEHEHUS B Pa3IMUHbIX cPepax KU3HU.

1.2.2

[Inanupyembie pe3yJbTaThl

OCBOCHHUS 0011e00pPa30BaATEJIbHOIO

npeamera B cooTBeTcTBHU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO
O6mue xommereHiuu (mamee — OK) u npodeccrmoHanbHbIE KOMIETEHIIUH
(manee — IIK) ®I'OC CIIO B cCOOTHECEHHH C JUYHOCTHBIMH, METANPEAMETHBIMU U

NpEeIMETHBIMU pe3yJibTaTaMH  O0y4YeHUs

®I'OC COO npexacrapieHsl B Ta0IULE:

0a3oBOr0 ypoBHsA (mamee —

I1P6)

Konn IInannpyemMble pe3yapTaTbl OCBOEHUS IPEIMETa

HalMEHOBA

HUe JlnuHocTHBIE U MeTanpeaMeTHbie | [IpeameTHble (IUCIUIIITMHAPHBIE)
dhopmupye
MBIX
KOMIIETEHIT
1507

OK 01. | B wactu TpynoBoro Bocriutanusi: | [IP6 01.  chopMupoBaHHOCTH

BeiOupate | — roTtoBHOCTH K Tpyay, | IPEACTaBICHUM: O XUMHYECKOU

CIIOCOObI OCO3HAHHE IIEHHOCTH | COCTaBIISIOIIEN

pelieHus MacTepCTBa, TPYAOIIO0HnE; €CTECTBEHHOHAYYHOU KapTHHBI

3aaa4 — TOTOBHOCTH K AaKTUBHOH | MUpA, POJIM XHMHHM B IIO3HAHHUH

npodeccro TSI TEbHOCTH SIBIIEHUH IPUPOJIBI, B

HaJIbHOM TEeXHOJIOTHYECKOU U (bOpMI/IpOBaHI/II/I MBIITJICHUA "

ACATCIBHO COHHaHLHOﬁ HaIrpasBJICHHOCTH, KYJbTYPEI JIMYHOCTH, €c

CTH CIIOCOOHOCTD WHUIIUAPOBATH, (bYHKHHOHaHBHOﬁ I'paMOTHOCTH,

IMPUMCHHUTC IUIAaHUPOBATh u HeO6XOI[HMOﬁ pIRIb: | PCUICHUA

JIbHO K CaMOCTOSTENBHO  BBIIOJHATH | IPAKTHYCCKHX 3aaa4 U

Ppa3INIHbI TaKyIO J€ATEIILHOCTD; IKOJIOTHYECKHU 000CHOBAHHOT'O

M — HHTEPEC K Pa3IuYHbIM chepay | OTHOLICHI K CBOCMY 3/10POBBIO 1

KOHTEKCTa podeCCHOHABHO MIPUPOJHOM CpELIE;

M JEATENLHOCTH. IIP6 02. BiageHue CUCTEMOM
OBaicHue VHHUBEpCaIbHbIME | XAMUYCCKUX  3HAHUH,  KOTOpas
y4eOHBIMU MO3HaBaTEIbHbIMU | BKIIOYACT. OCHOBOIIOJIAraroIMHKe
NEHCTBUSAMU: MOHATUS (XUMHUYECKUU 3JIIEMEHT,
a) 6a30BEIE Jormueckue | aTOM,  DJIEKTPOHHAasg  000JIOYKa
NeHCTBUS: atoma, s-, p-, d-2IEKTpOHHBIE
—  CAMOCTOSTEILHO opOuTany aTOMOB, MOH, MOJIEKYIa,

bopmyrpoBath y | BJICHTHOCTS,
AKTyallM3UpoBaTh  mpobieMy, | ZIEKTPOOTPUIIATENLHOCTD, CTENEHb
paccMaTpHBATE ee | OKHCJICHNS,  XUMHYECKas — CBA3b,
BCECTOPOHHE; MOIIb, MOJIAPHAs Macca, MOIAPHBIH
—  YCTaHABJIUBATh CYIIECTBEHHBIH 00bEM,  YIJEpOIHBIH  CKEleT,
NPU3HAK WM OCHOBaHWs jyis | PYHKIMOHATbHAS Ipyia,
paguKall, W30MEPUsl, H30MEDPBHI,




CpaBHEHUS, KIACCH(PUKAINHA |
0000111eHHS;

— OMNpEenesATh 1eau
JEATEIIbHOCTH, 3a/71aBaTh
napaMeTpbl U KPUTEPUH UX
JIOCTUXKEHUS,

— BBISIBIIATH 3aKOHOMEPHOCTU H
MIPOTUBOPEUHS B
paccMaTpUBaeMBbIX SIBIICHHSX;

— BHOCHUTH KOPPEKTUBBI B
NeATEIIbHOCTb, OIIEHUBATh
COOTBETCTBHUE pe3yJIbTaToOB
LensiM,  OLEHHMBAaTh  PUCKHU
MOCJIEACTBUN JIESITEIIbHOCTH.

0) 0a30BbIC  HCCIIEIOBATCIBCKHE

JIICUCTBHUSL:

— BJIAJIETh HaBBIKAMU YYEOHO-
HCCIIeIOBATENIbCKOMN u
MIPOCKTHOMU JeATEeIIbHOCTH,
HaBBIKaMHU paspeiieHus
npo0JieM;

— BBISIBIATH MPUYUHHO-
CJICJICTBEHHbIE CBS3U u
aKTyaJu3upoBaTh 3aja4y,
BBIJIBUTATh TUINIOTE3y €€
peleHus, HaXOJUTh
apTyMEHTBI TUISt
JI0OKa3aTeIbCTBA CBOUX
YTBEPKICHUN, 3a/1aBaThb
napamMeTpel U KpPUTEpUHU
pelIeHus;

— aHAJU3UPOBATH MOJYyYCHHBIC B
X0J1e peuieHus 3a/1auun
pe3yJbTaThl, KPUTHYECKHU

OCHHUBATh UX JOCTOBCPHOCTD,
IIPOrHO3UpPOBATH U3MCHCHHUC B
HOBBIX YCJIOBHSX,

— YMCTL IICPCHOCUTL 3HAHUA B

MI03HABATEIbHYIO U
IPaKTUYECKYIO obOnactu
KU3HECSITSIHHOCTH.

TOMOJIOTUYECKUNA PsiZl, TOMOJIOTH,
yIIEBOAOPOAbI,  KHUCIOPOIA- |
a30Tco/iepKaIIue COEIMHEHHS],
OMOJIOTUYECKU aKTUBHbBIE
BemecTsa  (YriaeBoAabl,  KHPBHI,
Oelku),  MOHOMEp,  MOJHMEp,
CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE

COEIMHEHHS], KpUCTAJTHYECKas
pemieTka,  TUIBl  XMUMHYECKHUX
peakuuii (OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIE, 9K30-U
SHIOTEPMUYECKHUE, peaxiuu
HOHHOTO oOmeHa), pacTBop,
AIEKTPOJIUTHI, HEDJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAsS AUCCOLIMALINS,
OKHUCIUTEND, BOCCTaHOBUTEb,
CKOpPOCTh XMMHYECKON peaKuuu,
XUMHYECKOE PaBHOBECHE), TEOPUU
U 3aKOHBl (TEOpUs XUMHUYECKOTO
CTPOCHHUSI OpPraHMYECKHUX BELIECTB
A.M. bytneposa, TEOpHUst
AIIEKTPOJIMTUYECKON TUCCOLIMALINY,
IIEPUOTUYECKUI 3aKOH J.N.
MenzeneeBa, 3aKOH COXpaHEHUS
MAacchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  SI3BIK  XHMHUH,
(aKTOJIOTUYECKHE  CBEIICHUS O
CBOWCTBAX, COCTABE, MOJYYEHUN U
0e30macHOM UCITIOJIb30BAaHUU
BOXHEHIINX HEOPTaHUYECKUX W
OpPraHMYECKUX BEIIECTB B OBITY H

PaKTUICCKON JCSITeIbHOCTH
YeJIOBEKa,
ITP603.copMrUpOBaHHOCTHYMEHH
i BBISIBJISITh XapaKTepHbIC
IpU3HAKU U B3aMMOCBSI3b

VU3YUYCHHBIX IOHATUH, IPUMEHATH
COOTBETCTBYIOIIUE IOHATUSA IIPU
ONIMCAaHUU CTPOEHUS U CBOWCTB
HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB M HUX [PEBPALLCHUN;
BBISIBIISATD B3aUMOCBSI3b
XUMHUYECKUX 3HAHUU C MOHATHIMU
U [PEICTABICHUSAMM  JIpYruUx




CCTCCTBCHHOHAYYHBIX IMTPEIAMCTOB,

I1Po 04.copMHPOBAaHHOCTH
YMEHUM UCIIOJIb30BaTh
HaNMEHOBAHUS XUMHYECKUX
COEAMHEHUI MEKTyHApPOIHOTO
cOro3a TEOPETUYECKOU 51
MIPUKJIAHON XUMUU u
TPUBHAIIbHBIC Ha3BaHUS

BAKHEUIIMX  BEHIECTB  (ITHUJIEH,
alleTWICH,  TIulepuH,  (GEeHoI,
dbopmanbierui, YKCyCcHas KUCIIO0Ta,
[JIMUWAH, YTapHBIN a3, yrIeKUCIbII
ras, amMMHaK, TraiieHas H3BEeCTb,
HeramieHas  W3BEeCTh, MUTbEBas
cola W JIPyTHX), COCTaBIISITh
dbopMyJIbl  HEOPraHWYECKUX U
OPTraHUYECKUX BEIIIECTB,
YpaBHEHUSI XUMHUYECKUX PEaKIui,
OOBSICHATH nx CMBICI;
MOATBEPKAATh XapaKTepHbIE
XMMHUYECKUE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIUMU

DKCHEPUMEHTAMH W 3alUCIMU
YPaBHEHUN XUMUUYECKUX PEAKLINM;
I1Po 05.chopMHPOBAHHOCTH
yMEHUM yCTaHaBJIMBATh
MPUHAJJICKHOCTh W3YUYEHHBIX
HEOPTaHUYECKUX M OPTaHHUYECKUX
BEIIIECTB K OMpeIeICHHBIM
KJIaCCaM W TpyINaM COEIUHEHHI,
XapakTepu3oBaTb UX COCTaB U
BAKHEMIIIME CBOMCTBA; ONIPEACIISTH
BHU/IbI XUMHAYECKUX CBsI3el
(KoBaJIeHTHas, MOHHAs,
MeTaJUINYECKas, BOJIOPOJIHAS ),
TUTBl KPUCTAJUIMYECKUX PEMIETOK
BEILIECTB; KJ1accu(UIMpoOBaTh
XUMHUUYECKUE PEAKIIUU;

I1Po 07.chopMHPOBAaHHOCTH
YMEHHUI MPOBOAUTH pAaCUEThl I10
XUMHUYECKUM bopmynam u
YPaBHEHUSM XUMUYECKUX PEaKLUN
C HCHOJIb30BaHUEM (U3HUECKUX
BEJINYMH, XapaKTEePU3yIOITUX
BEIIECTBA C  KOJIMYECTBEHHOMN




CTOpPOHBI: Macchl, o0beMa
(HOpMaJIbHBIE  YCJIOBHSI)  Ta3oB,
KOJIM4€ecTBa BEIIECTBA;
UCII0JIb30BaTh CHUCTEMHBIE
XUMUYECKUE 3HAHUSA JJIsl IPUHATHS
pelIeHun B KOHKPETHBIX
AKU3HEHHBIX CUTYaIUsX,

CBSI3aHHBIX C BEIIECTBAMU M HX
MIPUMEHECHHUEM.

OK 02.
Hcnionb3oB
aTh
COBPEMEHH
13(S
CpeacTBa
TOKMCKa,
aHanu3a u
HUHTEPIIPET
anuu
uHdopmarg
WU U
uHdopmarg
HMOHHBIE
TEXHOJIOTU
U JUIst
BBITIOJTHEH
v 3a71a4
npodeccuo
HAJIbHOM
NEATEIbHO
CTH

B YaCTH 1LOEHHOCTH HAy4YHOI'O
ITO3HAaHH:

— cpOpMUPOBAHHOCTH
MHPOBO33PCHUS,
COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH u
0OLIeCTBEHHOM MPaKTHKH,
OCHOBAaHHOTO Ha  JIMAJIOTE
KYJbTYp,  CIIOCOOCTBYIOILETO

OCO3HAaHMIO CBOETO MecTa B
MOJIMKYJIBTYPHOM MUDE;

— COBEPIICHCTBOBAHUE
A3BIKOBOM M YHATATEIILCKOMN
KyJbTYpbl ~ KaKk  CpelCTBa
B3aUMOJECUCTBUA MEXKIY
JIIOJIBMU ¥ TIO3HAHUS MUpA.

MeranpenMeTHbie  pe3yJIbTaThl

JOJKHBI OTPAXKATh:

OBnaneHue YHUBEPCAIbHBIMU

y4eOHBIMU MO3HAaBaTEIbHBIMU

TIEUCTBUSIMHU:

B) paboTta ¢ uHpopmaImen:

— BJAJETh HABBIKAMU IOJIYYEHUS
uHopMalUu U3 MCTOYHUKOB

pa3HbIX THUIIOB,
CaMOCTOSITEIILHO

OCYIIECTBJISITh ITOMCK, AHAJIM3,
CHUCTEMAaTHU3AIHUIO u

UHTEpIpeTann0 MHHOPMAIIH
pasIMYHBIX BUAOB U (QopMm
MIPEJICTABJICHHUS;

— co31aBaTh TEKCTHI B

IIP6 06. BianeHne OCHOBHBLIMHU
METOJIaMH  HAYYHOTO TO3HAHUSA
BEIIECTB M XUMHUYECKUX SIBIICHUN
(mabsrogeHue, HU3MepeHue,
HKCIIEPUMEHT, MOJICIMPOBAHUE);
P66 07. copMHPOBAaHHOCTH
YMEHUN MPOBOJUTH PACUETHI IO
XUMUYECKUM bopmynam U
YPaBHEHUSAM XMUMHUYECKUX PEaKIui
C HCIOJIb30BaHUEM (PU3MUECKUX
BEITUYMH, XapaKTEPU3YIOIINX
BEIIECTBA C  KOJIMYECTBEHHOU
CTOPOHBI: MaccChl, o0bema
(HOpMasbHBIE  YCIIOBHUSI) Ta3oB,
KOJIMY€eCTBa BEILIECTBA;
UCITI0JIb30BaTh CHUCTEMHbIE
XUMUYECKUC 3HAHUS JIJIST IPUHSATHS
pelIeHuin B KOHKPETHBIX
KU3HCHHBIX CUTYaIHsIX,
CBA3aHHBIX C BEUIECTBAMU U HX
IPUMEHEHUEM;

ImPo  08.
YMEHHU
BBITIOJTHSTH

c(hOpMHPOBAHHOCTH
IJIAHUPOBATH U

XUMUYECKUU
DKCIIEPUMEHT (mpeBparmeHus
OpraHMYECKHUX  BEIIECTB  MpH
HarpeBaHuM, MOJyYeHHE STUIICHA U
U3yUYECHUE ero CBOMCTB,
KauyeCTBEHHBIE peaxiuu Ha
AIBJIETU]IBI, KpaxMall, YKCYCHYIO
KHCTIOTY; ICHaTypaIusi OeIKOB MpH
HarpeBaHWM, I[BETHHIC PCaKIUU
OCJIKOB;  TPOBOJHUTH  PCAKIIUHU
MOHHOTO  OOMEHa, OMNpeNeysTh




BJIAJIETH
pacrio3HaBaHUs U

pasnuYHbIX  ¢dopMaTax  C
y4eTOM Ha3HAYCHUS
uHbOpMaIllMl W LEJICBOU
ayJIUTOPHH, BBIOWpast
ONTUMATBHYIO bopmy
IIPEICTaBICHUS u
BU3YyaJIHU3allii;

OLICHUBATH JOCTOBEPHOCT,
JETUTUMHOCTh ~ MH(pOpMAIHH,

€C COOTBCTCTBUC IIPABOBBIM H
MOPAJIbHO-OTHYCCKHUM HOPMAaM;
HaBBIKaMH

3allIUThI

nHpopmaruu, WHPOPMAITMOHHOM
0€30I1aCHOCTH JINYHOCTH.

cpeny BOJIHBIX pacTBOpOB,
KaueCTBEHHbIE peakiuu Ha
cynbdar-, kapOOHAT- M XJOPHU/I-
aHUOHBI, HA KaTUOH aMMOHMS;
peuarhb AKCIIEPUMEHTAJIbHBIE
3agaud no temMaM ''Mertamel" n
"HemeTramnsl") B COOTBETCTBHM C
MpaBUJIaMU TEXHUKU 0€30MaCHOCTH
npu OOpalieHuu C BEIIECTBAMHU H
7ab0paTOpHBIM  000PY/I0BaHUEM;
MPEICTABIISATh pE3yNIbTAThHI
XUMHUYECKOTO  JKCIIEPUMEHTa B
dbopme 3anmucu ypaBHEHUH
COOTBETCTBYIOIIIMX  pEAKIUM U
dbopMyIMpOBaTh  BBIBOABI  HA
OCHOBE 3THX PE3YyJIbTATOB;

InP6 09. cdopMHPOBAaHHOCTH
yMEHUs aHaJIM3UPOBATh
XUMUYECKYIO uHpopMmariuio,
NOJIy4aeMYIO u3 pa3HbIX
UCTOYHHUKOB (CpEIICTB MacCOBOM
undopmaruu, cetb HuTepHET U

JpyTue).

OK.04
OddexTun
HO
B3aUMOJIeN
CTBOBATh U
paboTaTh B
KOJUICKTUB
eu
KOMaH[Ie

B

qaCTu IrpaxxKaaHCKoOro

BOCIIUTaHMA:

OBiazienue

TOTOBHOCTh BECTH COBMECTHYIO
NeATeNbHOCTh B MHTEpecax
Ipa)KAaHCKOTO OOIIECTBA;
yMEHHUE B3aUMOJICHCTBOBATH C
COLIMAIBHBIMA MHCTUTYTaMH B
COOTBETCTBUU C 1704
(GYHKIUSAMH ¥ Ha3HAYCHHEM.
YHUBEPCAITbHBIMU

KOMMYHHUKAaTUBHBIMU
TIEUCTBUSIMHU:
0) coBMecTHasl IeSITEIbHOCTb:

MOHUMAThb W  UCIOJb30BaTh
MPEUMYIIECTBA KOMaHIHOU U
WHIUBUTyaIbHON PaOOTHI;
MPUHUMATh LEJIH COBMECTHOU
NEATEIIbHOCTH,
OpraHu30BbIBATH U
KOOPAUHUPOBATh JEUCTBUS IO

Po 08.
YMEHUMN
BBITIOJIHSATH

c(hOpMHPOBAHHOCTh
IJIAaHUPOBATH u

XUMUYECKUU
HKCIIEPUMEHT (mpeBpauieHus
OpraHWYeCKUX  BEIIECTB  MpHU
HarpeBaHUM, TOJyYCHHUE dTHIICHA U
HA3YUYECHUE ero CBOMCTB,
KaueCTBEHHBIE peakuu Ha
NBJICTUIBI, KpaxMall, YKCYCHYIO
KHUCIIOTY; JIEHaTypaius OEIKOB Mpu
HAarpeBaHWM, I[BETHHIE PEAKIIUU
OCJIKOB;  TPOBOJUTH  PCAKIIUHU
WOHHOTO  OOMEHa, OIpPEeaeIsiTh
cpeny BOJTHBIX pacTBOpOB,
KauyeCTBCHHBIC peakuu Ha
cynbdar-, KapOOHAT- U XJIOPHU/I-
aHWOHBI, HA KAaTHOH aMMOHWS;
pemarb AKCIIEPUMEHTAIbHBIC
3agaud 1o temMaM ''Mertamiel' #u
"Hemeramisl") B COOTBETCTBHM C
paBHJIAMU TEXHUKH O€30MaCHOCTH




€e JIOCTIKCHHIO: COCTaBIIATH | IPU OOpAIlIEHUH C BENIECTBAMHU U
IJIaH JEMCTBUM, pacnpeaeisiTh | JJabopaTOpHBIM  000PYJAOBaHUEM;
poau C  y4eTOM  MHEHHWH | IPEICTaABISATh pe3yybTaThl
Y4YaCTHUKOB 00CYXKIaTh | XHMUYECKOTO  JKCIIEPUMEHTa B
pe3yybTaThl COBMECTHOM | popme 3aIMCcH YpaBHEHUM
paboThI. COOTBETCTBYIOIIMX  pEAKUHUN U
OsmnaneHue YHUBEPCATBHBIMHA | (HOPMYIUPOBATH BBIBOJIbI Ha
PEryJIATUBHBIMU JICUCTBUSMMU: OCHOBE 3TUX PE3YJIbTATOB.
r) IpuHATHE Cce0s W JApyrux
JIIOJICH:
— TPUHUMATH MOTHBBI "
apryMEHTHI IPYTUX JIOJIEH TIpU
aHaIu3e pe3yJIbTAaTOB
JIESATCIbHOCTH;
— TIIpyM3HaBaTh CBOE TIPaBO U
IpaBO JpPyTuX JIIOAEH Ha
OIITNOKH;
pa3BUBAThH CIIOCOOHOCTH
MMOHUMAaTh MHUpP C  TO3UIHNHU
JIPYTOro 4YeJI0BEKa.
OK 07.|B 4acTH skojoruueckoro | [IP6  01.  chopmupoBaHHOCTH
CozelcTBO | BOCOUTAHUA: MPEICTABJIEHUM: O XUMHUYECKOH
BaTh — c(hOpMUPOBAHHOCTD COCTaBJISIIONICH
COXpaHEHHU AKOJIOTUUYECKOMN KYJIBTYpPBI, | €CTECTBEHHOHAYYHOM KapTUHBI
o IMOHUMAaHHue BJIMSIHUY | MUpPA, POJIM XHMMHHM B IIO3HAHHH
OKPY KaroII| COLIMAIbHO-DKOHOMUYECKUX SBJICHUN IIPUPO/BI, B
el Ccpenbl, IpOLECCOB  Ha  cocrosHue | QOPMHUPOBAHMM ~ MBINUIEHHS U
pecypcoch OPUPOJHOM U COIMAJBHOM | KYJIbTYPBI JIMYHOCTH, ee
CPCIKCHUIO, Cpeanl, OCO3HaHHEC (I)yHKHI/IOHaJILHOf/'I I'paMOTHOCTH,
MIPUMEHSTh r100aIbHOTO Xapakrepa | He00X0IMMOM JUISt pelIeHust
3HAHUA 06 DKOJIOTHUUYCCKHUX HpO6J'[CM; HpaKTI/IquKHX 3aI[a‘l J51
NU3MCHCHUH | — IUIAaHUPOBAHNE u | 9KOJIOTNYECCKHU 000CHOBAHHOI'O
KJInUMarTa, OCYILIECTBIICHUE NercTBUNM B | OTHOIICHHUA K CBOEMY 310POBBIO U
IIPAHITUIIBI OKPY’KaroUIEH Cpelie Ha OCHOBE IPUPOJIHOM CPEJIE;
OEepEXITNBO 3HaHUA Lenei ycroiuusoro | [IPO 10 .chOpPMUPOBAHHOCTH
Tro pa3BUTUS YEIOBEYECTBA; YMCHI/II‘/’ICO6JI}O,H8,TB IIpaBuJIa
MPOU3BOJC | — JKTHUBHOE HernpusTHe | YKOTOTHYCCKH 11eJ1eco000pa3HOTO
TBa, NeiiCTBH, MpPHHOCAIIMX Bpex | TOBEIACHUS B OBITY W TPYAOBOM
3¢ (eKTUBH OKpY’KaIOLIeH cpefie; NEATEIbHOCTH B LEJISIX COXPAHECHHUS
0 } — yMeHHe [POTHO3HUpOBaTh | CBOETO 3I[9pOBB}I U OKpPYXKaroueun
ACUCTBOBA HEOIaronpUsSTHHIE TIPUPO/IHON  CPEMBL,  yIUTBIBATH
Th B SKOMOTMUecKre MocencTsis | OMACHOCTb BO3ICHCTBHS HA JKUBBIC
ype3Bbluai NPEPUHAMAEMBIX IeHCTBHi, | OPTAHU3MEI ONpeIeTICHHBIX
HBIX NPEOTBPAILATS HX. BCILIECTB, IMOHUMAas CMBICJE
CUTYyaIUsIX rokKa3aTesst MPEICIIbHON
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OBnanenue YHHUBEPCaTbHBIMU
y4eOHBIMHU MO03HABATEILHBIMU
TIEUCTBUSIMHU:

B) paboTta ¢ uHpopmaImen:
MCTIOJb30BaTh CpencTBa
MHPOPMAITMOHHBIX U
KOMMYHUKAITIOHHBIX TEXHOJIOTHH
B peIIeHUH KOTHUTUBHBIX,
KOMMYHUKATHUBHBIX u
OpraHU3allMOHHBIX  3a7ad ¢
coOoIeHreM TpeboBaHMIA
SPrOHOMUKH, TEXHUKH
0e30I1acHOCTH, TUTHCHEI,
pecypcocOepekeHus, TPaBOBbIX U
ATUYCCKUX HOPM, HOPM
nH(OpMaIIMOHHOM 0€301aCHOCTH.

JOTYCTUMOM KOHIICHTPAITUH.

I1K 3.4. KonTpoaupoBaTh pe3ynbTaT 00ydeHHUsI

[IK 3.6. ®opmupoBarh 3ampochl Ajii pabOThI
1[EJIbI0 BU3YAJIM3alUU JaHHBIX.

C HCKYCCTBCHHBIM HHTCIIJICKTOM C
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2 CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITPEIMETA

2.1 O0bem yuyeOHOro mpeamMera M BUAbI y4eOHOH padoThI

. Oo6bem B
Bup yuyeOHoii padoThI
yacax
O0beM 00pa3oBaTe/ibHON POrpaMMbl Y4e0OHOT0 npeaMera 44
CymmapHasi y4yeOHasth Harpy3ka BO B3aMMOJCHCTBMH C 44
npenogaBaresiemM
B T.4. B (popMe NPAKTHYECKOH MOATOTOBKHU 16
B TOM YHCJIE:
TEOpEeTUYECKOe 00yUeHHE 26
MPAKTUYECKHUE 3aHATUS 16
UTOTOBOE 3aHATHE 2

IIpomeskyTounas arrecranus B (popme qudpepeHunPOBAHHOIO 3a4eTa
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2.2 TemaTn4yecKuii IJIaH M coaep:xaHue yueoOHoro npeamera OYIL07 XUMUSA

HaumMmeHoBaHue Coaep:xanue yueOHOro MaTepuaJjia, JadopaTopHble U Oo0bem dopMupyeMble 001IHe U
pa3aeioB 1 TEM NPAKTUHYICCKHE 3aHATUHA, CAMOCTOATECIbHAA paﬁoTa qacoB leO(l)eCCI/IOHaJILHbIe
Oﬁy‘lalOll_lI/IXCﬂ KOMIICTCHIINU

Paznea 1. TeopeTnyeckne 0OCHOBbI XUMHUH 18
Tema 1.1. Conep:kanue y4eOHOro MaTepuasa 2 OK 01
OCHOBHBIE 1 Beencune. OCHOBHBIC XHMHUYCCKHE TIIOHATHS U 3aKOHBI, OK 02
XHMUYECKHe MOHSTHS CTPOCHHE aTOMOB XMMHYECKUX 3JIEMEHTOB. § OK 04

CoBpemeHHas MoJielib cTpoeHus: atroMa. CUMBOJIUYECKUM
W 3aKOHBL, CTpOEHHE SI3BIK  XUMHHU. XHMHUYECKHUH DJIEMEHT. OJEKTpOHHAasd OK 07
4ATOMOB XHMHYECKHX KoHdurypanus aroma. Kiaccupukamums XHMHYECKHX 11K 3.4
3JIEMEHTOB aneMeHToB  (s-, p-, d-anemeHThl). BaneHTHble I1IK 3.6

3NEeKTpOHBl. BameHTHOCTh. DJEKTpOHHas NpUpoaa

XUMHUUYECKOU CBSA3U. DIEKTPOOTPUIATEIBHOCTb. Buabl

XUMHUYECKOH CBs3H (koBaJieHTHAa, HOHHAas,

MeTajimyeckas, BOJIOPO/THAS ) u CIIOCOOBI ee

o0pa3oBaHUs

IIpakTuyeckue 3aHsATHS 2 OK 01
2 IIpakTnyeckas padora 1 OK 02
Pemenue 3aganuii mo reme «llepuognueckoe M3MeHeHUe OK 04
CBOMCTB 3JIEMEHTOB H HX COeTHHEHHI» OK.07

[lepuonuueckas cucrema XuMHUecKux odnemMeHtoB J[.H.
Menneneena. CBs13b MEPUOINYECKOTO 3aKOHa u
[lepuonuueckoil  CUCTEMBI XMMHUYECKUX  JJIEMEHTOB C
COBPEMEHHOM Teopuel CTpOEHHsS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS CBOWCTB XWMHUYECKHX JJIEMEHTOB, 00pa3yeMbIX
HMMHU MPOCTBIX M CIIOKHBIX BELIECTB IO TPyNaM U Nepuojiam
[lepuonuueckoil  cUCTEMBl. 3HAYEHHE MEPHOAMYECKOIO
3aKOHA U CHUCTEeMBI XUMHYecKuX 3aemeHToB .M. Menaeneepa
B Pa3BUTHU HAYKH.

VYcraHoBIeHUE CBSI3U MEXIY CTPOCHHUEM aTOMOB XUMUUYECKHUX
3JIEMEHTOB WM  NEPUOJAMYECKHUM  HM3MEHEHHEM  CBOMCTB
XAMHYECKHUX DJIEMECHTOB M MX COCIUHCHUU B COOTBETCTBHH C
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nojoxxenueM [lepuonnueckoit cucteMsl. PelieHre npakTuko-
OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHui Ha
XapaKTEePU3alNI0 XUMUUYECKUX AJIEMEHTOB «MeTamnueckue /
HEMCTAIUNIMYCCKUE CBOMCTBA XHMHUYCCKHX DJIEMCHTOB B
COOTBETCTBUU C UX DJIEKTPOHHBIM CTPOCHUEM U TMOJIOKEHUEM
B IIEPUOJUYECKON CHUCTEME XHUMHYECKHX dieMeHToB J[.H.
Meunneneenay

Tema 1.3. Coaep:xaHnue yueOHOIro MaTepuaJia OK 01
CTpoenne BelecTBa 3 CrtpoeHue BemiecTBa M NMPUPOJA XUMHYECKOH CBSI3H. OK 02
" npupoaa MHuoroo0pa3ue BenecTs } OK 04
o Crpoenue BemecTBa. XUMHYECKasi CBA3b. BUAb XUMUYECKOM
XUMHYECKOH CBII3H. CBsI3W (KOB&JIGHTHAs HEMOJISIpHAs M TOJspHAs, HWOHHAs, OK.07
MHoroo6pasue MeTajuindeckas). MeXaHu3Mbl 00pa3oBaHHMsA KOBAJEHTHOM 1K 3.4
BeElIeCTB XHUMHYECKOUI CBSI3U (oOMeHHBIH u JIOHOPHO- IIK 3.6
aKmenTopHbIi ). BomopogHas CBSI3b. BanenutHOCTE.
DnekTpooTpunareabHOCTh. CTeneHb okucieHus. VOoHBI:
KaTHOHBI U aHHOHBI
Tema 1.4. Coaep:xaHue y4eOHOro MaTepuasia OK 01
Kaacenduxanmus, 4 Knaccupukanus, 1 HOMEHKJIATyPa HEOPraHNYeCKHX OK 02
n HOMEHKJIATypa BemecTs OK 04
Knaccudukanus Heopranmueckux BemiecTB. HomeHkmaTypa
HEOPTaHHIECKHX HEOPraHUYeCKUX BEHIECTB (OKCHU[IbI, THAPOKCUJIBI, KUCIOTHI, OKO07
BelleCTB conu). BemecTBa MOJEKYISPHOTO M HEMOJEKYJISPHOIO 1K 3.4
CTPOCHUA. AFpeI‘aTHBIG COCTOSAHUA BCIIECTBA. HK 36
Kpucrannmueckue w  amopdHbIe  BemecTBa.  3aKOH
IIOCTOSIHCTBA COCTaBa BCEIIECTBA. Tunel KpUCTATNINYCCKUX
pelieTok (aToOMHas, MOJIEKYJISIpHAsl, HOHHAs, METAJJTHUYecKasi).
3aBUCUMOCTb CBOICTBAa BELIECTB OT TUIA KPUCTAIUIMUECKOMN
pEETKN
Tema 1.5. Coaep:xaHue y4eOHOro MaTepuasia OK 01
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Tunoi XUMHYECKUX

peakuuit

Tunbl XuMHYECKHX peakiui

Knaccuukanus XMMUYECKUX pEakIfii B HEOPTaHUYECKOH U
OpPraHMYECKON XMMHH. 3aKOHBI COXPAHEHMS MacChl BEIECTBA,
COXPAaHEHHS W TPEBpAIICHUS DHEPruu INpU XUMHUUYECKUX
peakuusax.  OKHCIUTEIBbHO-BOCCTAHOBUTEIbHBIE  pEaKLIUU
(ypaBHEHMS OKHUCIICHUS-BOCCTAHOBJICHMUS, CTEIEHb
OKHCJICHUSA, OKHCIUTEIb U BOCCTAHOBUTEIND, OKHCIUTEIBHO-
BOCCTAHOBUTEIIBLHBIE PEAKLIUU B IIPUPOJIE, IPOU3BOACTBEHHBIX
nporeccax U )KU3HEAESITEIbHOCTH OPraHU3MOB)

IIpa

KTHYECKHE 3aHATHUSA

IIpakTnyeckas padora Ne2

Bausinue  pa3iaMyHbIX  (AKTOPOB  HA  CKOPOCTH
XHUMHYECKOH peaKuuu

Pemienne mpakTUKO-OpUEHTUPOBAHHBIX 33JaHU Ha aHaIU3
(akTOpOB, BIUSIONMX HA U3MEHEHUE CKOPOCTH XMMHUYECKOM
peakuuu. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW pPEakKIuu OT
MPUCYTCTBUSL ~ KaTalM3aTopa Ha TPUMEPE  PaA3IOKEHUS
MEPOKCUJA BOAOPOAA C MOMOLIBIO JHOKCHJAA MapraHua u
Karayiassl. Pelenne nmpakTuKO-OpUEeHTUPOBAHHBIX 3aJaHUN Ha
npuMmeHenue npuHnuna Jle-lllatense mns  HaxoxaeHus
HaIlpaBJICHUs CMEIICHUSI pABHOBECHS] XMMUYECKON pEaKIuu U
aHayu3 (aKTOPOB, BIMSIONIMX Ha CMENICHHE XUMHUYECKOTO
paBHOBECHSI

OK 02
OK 04
OK.07

Tema 1.7.

PacTBopsl, Teopus

JIEKTPOJIUTHYCCKOA
AUCCOMAIMU
HOHHBII 00MeH

4 |

Conep:kanue y4eOHOro MaTepuasa

7

PacTBOpbI, TEOPUA IIEKTPOJTUTHYECKOH IMCCONUANUN H
HOHHBIH 00MeH

PacTtBOphl. Buabl pacTBOPOB 1O COJIEPKAHUIO PACTBOPEHHOTO
BemiecTBa. PactBopumocth. lloHsATHE 0  AHCHEPCHBIX
cucremax. VicTuHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas
nojis  BemlecTBa B pacTBope. IloHsiTHE O BOAOPOJAHOM
MoKa3aTese (pH) pacTtBopa. DIIEKTPOTUTHICCKAS

OK 01
OK 02
OK 04
OK.07
I[IK 3.4
I1IK 3.6
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M CCOITHAITH. CwibHble W cnabble  DJIEKTPOJIUTHI,
HEDJICKTPONINTHL. Peakiinu noHHOrO oOMeHa

IIpakTuyeckue 3aHATHS 2
8 IIpakTuyeckass padora 3 MHccienoBanue aAMCCONMANHU
KHCJIOT, COJIel M OCHOBaHMIA
HUccnenoBanue TUNOB (MO COCTaBY M KOJHYECTBY
HCXOMHBIX M O00pa3ymmuxcsi BENeCTB) W MPHU3HAKOB
XUMHYeCKuX peaknuil. IIpoBeneHue peakuuii MOHHOTO
obMeHa, ompejelieHHE Cpeabl BOJHBIX PacTBOPOB.
3aJlaHUS HA COCTABJIICHUE MOHHBIX peaKkI Uil
IIpakTHYecKHe 3aHATHSA 2
9 IIpakTuyeckas padora 4 Ilpuroros/jieHue pacTBOPoOB
IIpuroroBnenue pacTBOPOB 3aJaHHOM MAacCOBOM  JOJed
PacTBOPEHHOTO BELIECTBA, IPOBEIECHUE PEaKIHi HOHHOIO
oOMeHa, OIpejieleHue Cpeasl pacTBOPOB  BEUIECTB  C
MTOMOUIBIO YHHUBEPCAIbHOTO UHAMKATOpa (xucnas,
HEUTpaJpHas, LIEJI0OYHas1). 3aJaHusl Ha COCTaBJIEHHE MOHHBIX
peakuuii. Pemenne nmpakTUKO-OpUEHTHPOBAHHBIX PACUETHBIX
3aJJaHUi Ha PACTBOPBI, MHCIIONb3yeMble B OBITOBOM U
MIPOM3BOJICTBEHHON JESATEIbHOCTH YeJIOBEKa
Paszpnen 2. Heoprannueckasi XuMus 6 OK 01
Tema 2.1. Conep:kaHue y4e0HOIro MaTepuaa 2 OK 02
®uszuko-xumuueckue |10 | MeTarini u nemeranib! § OK 04
CBoOiicTBA [Tonoxxenne  MerasmmoB B Ilepuoauueckoil  cucreme OK.07
XUMHYECKHUX JJIEMEHTOB. Ocobennoctu CTPOECHUS
HEOPraHMI€CKuX AJICKTPOHHBIX ~ 00OJIOYEK  aToMOB  MeTauioB.  OOmme TIK 3.4
BeIIEeCTB ¢usuyeckne cBoiictBa MerawioB. CIUlaBbl  METAJLIOB. 1K 3.6

DIIEKTPOXUMUYECKU I pan HanpsHKeHUH METAJLIOB.
XHWMHUYECKHE CBOICTBA BAXXHEMIIMX METAJUIOB (HATPUM,
KaJui, KaJIbI[M{, MarHuii, aJIIOMUHUHN, LIUHK, XPOM, KEJe30,
Menb) M uxX coenuHeHuid. OOmmMe CrocoObl MOTydeHUs
MeTaiioB. [IpumeHeHre MeTamioB B OBITY U TEXHUKE

[Tonoxxenue HemerauioB B Ilepuogmyeckoil  cucreme
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xuMudeckux sjeMeHToB J[.M. MenpaeneeBa m O0COOEHHOCTH
CTpOeHUsA aTOMOB. @DU3HUYECKHE CBOMCTBA HEMETAJUIOB.
Annotponusi HEMETa/UIOB (Ha TMpUMEpPEe KHCIOPOJa, CEPHI,
docdopa u yrnepona). XuMHUECKHUE CBOWCTBA U MPUMEHEHUE
BOKHEUIIINX HEMETAUIOB (TaJIOTEHOB, CEphl, a30Ta, Gocdopa,
yriaepoga W KPEeMHHS) H UX COCIUHEHUH (OKCHJIOB,
KHCJIOPOJICOACPIKAIINX KHUCJIOT, BOJOPOJHBIX COCTUHECHUN).
[IpruMmeneHne BaXXHEUIINX HEMETAIUIOB U UX COCITMHEHUN

Conep:xanue yueOHOro MaTepuasa

11 | XuMuueckue CBOMCTBA OCHOBHBIX KJIacCOB
HEOPraHU4eCKHUX BellecTB.
(OKCHIOB, TUIPOKCUIOB, KUCIIOT, COJiel U np.). [ 'eHeTnueckas
CBA3b HCOPTaHNUYCCKUX BCIICCTB, IMpUHAJICKAIINX K
pa3IUYHBIM KJlaccaM. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB
MNpOCThIX BCHICCTB, BOJOPOAHBIX COG,Z[HHGHI/Ifl, BBICIIIUX
OKCHJIOB ¥ THJIPOKCHIOB

IIpakTHYecKHe 3aHATHS

12 | llpakTuuyeckass padora NeS

NnenTuduxanus HeOPraHU4eCKUX BellecTB

Pemenne OSKCIEpUMEHTANBHBIX 3a4a4 IO XHMHUYECKUM
CBOMCTBAaM METAJIJIOB U HEMETAJUIOB, 10 PACHO3HABAHUIO U
IIOJIyYEHUIO COCIMHEHUN METAJIJIOB U
HEMETAJIJIOB(B3aUMOJEHCTBUE TUAPOKCUAA AIIOMHHMS  C
pacTBOpaMM  KHCJIOT W  Imenodeir,). Waentuduxanus
HEOPraHMYECKUX BEIIECTB C HMCIIOJIB30BAaHHEM HX (PHU3HKO-
XMMHMYECKHX CBOMCTB, XapaKTEPHBIX KaUECTBEHHBIX PEAKLIUM.
NnenTudukanuss HEOpPraHMYECKUX BelecTBy.Pemenue
JKCIEPUMEHTAIBHBIX 337a4 I10 XUMHUYECKUM CBOMCTBaM

METAII0B W HEMETAIJI0B, [0 pPAacCIO3HABAHUIO U
MOJIYYCHHIO COEIMHEHHH METAJUIOB U HEMETAJUIOB.
Nnentudukanus HEOPraHUYECKUX BELIECTB C

HUCIOJb30BaHUEM HX (PU3UKO-XMUMHUUYECKUX CBOMCTB,
XapaKTepHBIX KauyeCTBEHHBIX peakuuil. KauecTBeHHBbIE

OK 01
OK 02
OK 04
OK.07
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peaknuu Ha cyiabdar-, KapOOHAT- U XJOPHUI-aHUOHBI, Ha
KaTHuOH aMMOHUA.

Paspnen 3. Teopernueckue 0OCHOBbI OPraHU4eCKOH XUMHH OK 01
OK 02

Tema 3.1. Conep:kanue y4eOHOro MaTepuasa OK 04
Knaccuuxanus, 13 | Knaccupukanus, cTpoeHne H HOMEHKJIATypa OK.07
cTpoenue - OPraHUYeCKHX BellecTs ) K 3.4

[IpenMer oprannueckoil XUMuUu: €€ BOSHUKHOBEHUE, Pa3BUTHE .
HOMEHKJIaTypa U 3HA4YE€HUE B IOJYYEHUU HOBBIX BEIECTB M MaTEpUaOB. 1K 3.6
OpranMvecKux Teopust  CTPOEHWsT OpPraHMYECKHX  CcoeauHeHuit  A.M.
BelleCcTB BytnepoBa, €€ ocHOBHbIe TONOKEHUS. CTPYKTypHbIE

(dbopMysbl OpraHMYecKuX BemiecTB. ['oMonorusi, mzomepwus.

XUMHUeCcKasi CBA3b B OPraHUYECKUX COCIMHEHMSIX: KpaTHbIE

CBSI3H, G- U TT-CBSI3U.

IIpencraBnenue o KinaccupUKaMKM OPraHUYECKUX BEIIECTB.

Homenkiatypa OpraHU4eCKHUX COCIMHEHUN

(cuctemaruyeckas) M TpPHUBHMAJIbHBIC HA3BaHUS Ba)KHEHIINX

IIPEICTaBUTENEH KJIACCOB OPraHUYECKUX BELIECTB
Paznen 4. YrieBoaopoasbl OK 01
Tema 4.1. Conep:kanue y4eOHOro MaTepuasa OK 02
Yraesomopoasl W ux | 14 | Yraesonopoxsr OK 04
NpHpOHbIE IIpenenbHble yriieBOIOPOIBL. § OK.07

(ankaHbI):cOCTaB U CTPOECHUE, TOMOJIOTMUECKUN psifl. MeTaH u K 3.4
HCTOYHUKH . . .

3TaH: COCTaB, CTPOEHHE, (PU3NYECKHE U XUMUYECKHE CBONCTBA K 3.6
Tema 4.2. .

POU3NKO-XUMHYECKHE
CBOMCTBA
yIJIeBOAOPOAOB

(peakuuy 3aMeLIEHUS U TOPEHUS), ITOJIyY€HUE U IPUMEHEHHE.
HenpenenbHble yriieBogopo bl

(aJIKeHBI, aJTKaIUEHBI, ATIKUHBI).

AJIKEHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTHYECKUM Psifl. DTUIIEH U
MPOMUJICH: COCTaB, CTPOCHUE, (U3MUYECKHE U XUMUYECKUE
CBOMCTBa (peakuuu TUIPUPOBAHMS, TaJOTEHUPOBAHUS,
THIPATAIlAA,0KUCIICHUST ¥ TOJIMMEPH3aIMi) TOIyYeHHEe U
MIPUMEHEHHUE.

AJnKaaueHsl: Oyraauen-1,3 Hu MeTtunOyraaueH-1,3,
XUMHUYECKOE CTPOEHUE, CBOMCTBA (PEaKIIs TOJUMEPHU3AIINH ),

18




NpUMEHEeHHE (i1 CHHTE3a MPHUPOJAHOIO U CHUHTETHYECKOTO
Kay4yKa U PE3UHBI).

AJKHWHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHIECKUI
psa. ALETUIICH: COCTaB, XMMHUYECKOE CTPOCHHUE, (PU3NUECKue
U XUMHYECKHE  CBOICTBa  (peakuuud  THIPUPOBAHUS,
TaJIOTEHUPOBAHUSA, TUApPATALMU TOpPEHMs), MOIYYEHHE U
MpUMEHEHHE (UCTOYHHK BBICOKOTEMIIEPATYpPHOTO ILIaMEHU
JUIS CBapKU U PE3KU METAJLIOB)

ApoMaTudeckue yrieBoa0pobl

(apensr). benzon u Tomyon: cocras, CTpoeHUE, PUHUECKUE H
XUMHYECKHE CBOWCTBAa (peakluH TaJOreHUPOBAaHUS U
HUTPOBaHUsS), IIOJYyYEHUE U MPUMEHEHHE. TOKCUYHOCTh
apeHoB (BiMssHME OCH301a Ha OpPraHWU3M  YeJIOBEKa).
I'enernueckas CBS3b MEXIY YIJIEBOIOPOAAMH,
MPUHAJICKAITIME K Pa3INYHBIM KJaccaM.

IIpupoHbIE MCTOYHMKHU YIJIEBOLOPOAOB. IIpupoaHslii ra3 u
nonyTHele HedTsaHble Ta3el. HedTh M e€ mpoumcxoxiaeHue.
CriocoObl  mepepaboTkM  He(pTHU: TeperoHka, KpeKHUHT
(TepMuYECKM, KaTalUTUYeCKui), mnuposu3. IIpomykTel
nepepaboTku HePTH, UX TPUMEHEHHE B IMPOMBIIIJICHHOCTH
u B ObITy. KaMeHHBIH yTrosib U mpOIyKThI €ro IepepadoTKu
DU3UKO-XMMHYECKHUE CBOIMCTBA YIJIEBOJOPOIOB

TpuBHanpHas U MeXIyHapOAHAs HOMEHKJIATYpa, XUMUYECKUE
CBOMCTBA, CIIOCOOBI TOJyYEHHsI YIJIeBo10pooB. [lomydueHue
JTUJIEHA U U3YYECHHE €r0 CBOMCTB. MonenupoBaHue MOJIEKYI
U XMMUYECKUX MpEeBpalIeHUI yrieBoIOopoaoB (Ha mpuMepe
JTaHa, ITWIEHA, alleTUJIEHA U Jp.) ¥ TAJIOT€HONPOU3BOIHBIX

IIpa

KTH4Y€CKHUE 3aHATHUA

15

IIpakTnueckas paGora 6 MopaenupoBaHue MoOJIEKYJI
OPraHM4YeCKHX BeleCTB OTACJbHBIX KJIACCOB
MopenupoBaHue MOJIEKY]I U XUMHUYECKUX NPEBPAILCHUN
Ha IpUMepe dTaHa, dTUJICHA, alleTUIICHA U JIp.

OK 01
OK 02
OK 04
OK.07
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Paznen 5. Kuciopoaocoaep:kaiue oprannvyeckue coeTuHeHH s

Tema 5.1.

Cnuprtbl. ®eHoJ
Tema 5.2.
AJbJeruanl.
Kap6onoBnbie
KHCJIOThI.

Cio:xxHbIe 3QUpPbI
Tema 5.3.

YriaeBoabl

Tema 5.4.
POu3uKo-XMMHYECKHEe
CBOMCTBA
KHCJIOPOA0COAEPKALL
HX OPraHuYeCKHX
coeIMHEeHu

Coaep:xaHue yueOHOIro MaTepuaJia

16

Kucaoponocoaepxkamue opranudeckue coeJMHEHU
[IpenenbHble OAHOATOMHBIE CHUPTHI (METAHOJ M 3TaHOJ):
CTpoeHHe, (U3MYECKUe U XUMHUYECKUE CBOWMCTBA (pEaKkluu C
aKTUBHBIMM METaJJIaMH, TaJOre€HOBOAOPOJIAaMH, TOPEHHUE),
npuMeHeHue. BogopoaHble CBA3M  MEXAy MOJEKyJIaMu
cnupToB. OU3HONOTMYECKOE JEHCTBHE METAHOJIA M 3TaHOJIA
Ha OpraHU3M YEeJIOBEKaA.

MHoOroatoMHble CHHUPTHl (STUJICHIJIMKOIbL W TIULEPUH):
cTpoeHue,  ¢uU3MYECKHWEe UM  XUMHYECKHE  CBOICTBa
(B3aMMOJIEHCTBHE CO IIETOYHBIMU METAJJIaMH, KaueCTBEHHAs!
peakius Ha MHOroaTOMHbIe cnupThl). Dusmnonoruueckoe
JEHCTBHAE Ha OpraHu3M uesnoBeka. [I[puMeHeHne rimnepruHa u
STUJICHTJIUKOJIS.

@enon. CtpoeHue MOJEKYJbl, (PU3MUECKUE U XUMHUYECKHUE
CBOICTBa denomna. TokcHYHOCTH (deHomna, ero
¢dbusznonornueckoe JEeHCTBME HA  OpPraHWU3M  YeJIOBeKa.
[Ipumenenue penomna

Anpaeruapl W KeTOHBI  (popmanmbaerun, —amneTanbIerH,
alleTOH): CTpOeHUe, (PU3NUYECKHEe W XUMHUYECKHUE CBOMCTBA
(peakuu OKHUCJIEHUST W BOCCTAaHOBJICHHS, KayeCTBEHHBIE
peaxuun), noxy4eHrue u MpuMeHeHue.

ONHOOCHOBHBIE  TpeAeNbHbIE  KapOOHOBBIE  KUCIOTHI
(MypaBbHHAs U YKCYCHasl KUCIIOTHI): CTPOCHHE, (U3HUECKUE U
XUMHYECKHE CBOMCTBA (00IIHME CBOWCTBA KHUCIIOT, PEAKIUs
sTepudUKaIm), MoTydeHne U npuMeHenne. CTeapuHoBasi U
OJICMHOBAsl ~ KHUCJIOThl ~ KaK  TMPEJICTABUTENId  BBICIIUX
KapOOHOBBIX KHUCJIOT. Mblja Kak COJIM BBICHIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIee JCHCTBHUE.

Crnoxuble 3¢upbl Kak MPOU3BOJIHBIE KAPOOHOBBIX KHCIOT.
I'maponus  cnoxseix 3¢upos. Xupel. ['maponaus xupos.
[TIpumenenue xxupoB. buonoruueckas posb >KUPOB

YrneBojbl: cocTaB, KiIacCU(pUKaIs YriIeBoJA0B (MOHO-, TU- U

OK 01
OK 02
OK 04
OK.07
IIK 3.4
IIK 3.6
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nonucaxapuael). ['7OK03a — TPOCTEHIINK MOHOCAXapul:
OCOOCHHOCTH  CTPOEHHS  MOJIKYNbI, (U3UYecCKHe |
XUMUYECKHE CBOWCTBA TUIFOKO3BI  (B3aUMOJCHCTBHE C
ruapokcuaoM meau(ll), oxucnenne amMmmMuadHbIM PacTBOPOM
okcuga cepedpa(l), BoccTaHOBIEHHE, OpOXKEHUE TIIFOKO3bI),
HAaXOXJCHWEe B  MPHUPOJAE, MNPUMEHEHHE  TIIOKO3BI,
Ouojoruyeckas poib B IKU3HENEATEILHOCTH OpraHu3Ma
genoBeka. ®otocunres. PpykTo3a Kak H30MEp TIFOKO3HI.
Caxapoza — TMpeACTaBUTENb JAMCAXapUIOB, TUAPOIIU3
caxapo3bl, HAX0XKJIEHUE B MPUPOJIE ¥ IPUMEHECHHE.
[Tonucaxapuapl: KpaxMana U LEUIIOJI03a Kak MPUPOIHBIE
nonuMepsl. CTpoeHre KpaxMaia U LEJUTI0NI03bl, (PU3NIECKUe
U XMMHUYECKHE CBOMCTBA Kpaxmala (TUIpoNn3, KaueCTBEHHAs
peakiuus ¢ o1o0m)

TpuBuanbHas U MeXaAyHapoaHasi HOMEHKIIATypa, XUMUYECKHE
CBOMCTBA, CMHOCOOBI TMOJIYYCHHUS CHUPTOB ©  (EHOJIOB,
KapOOHOBBIX KHCJIOT W 3(UPOB, aIbJACTUIOB U KETOHOB.
CocraBiieHre CXeM peakiuii (B TOM YHCIIe IO MPEATIOKEHHBIM
[[ENMOYKaM MPEBpAIleHUI), XapaKTEePU3YIOMUX XUMUYECKUE
CBOICTBa KHUCIIOPOI0COAEPKAIIINX OpPraHUYECKUX
COEAMHEHHI

[IpoBenenue, HaOMIOACHUE U OMHCAHHE JEMOHCTPAIIMOHHBIX
ONBITOB: TOPEHUE CIHUPTOB, KAYECTBEHHBIC  PEAKIIHH
OJTHOATOMHBIX CHHUPTOB (OKHCJIEHHE JTaHOJIa OKCHIIOM
meau(Il)), MHOroaToMHBIX  CHOUPTOB  (B3aUMOJICHCTBUE
mmnepuna ¢ rugpokcuaom  meau(ll)),  ampaernmon
(oKuCIIeHMe aMMUAYHBIM pacTBOpoM okcupaa cepedpa(l) u
ruapokcuaoM menu(Il), B3aumoaeicTBrue kpaxmasia ¢ HOJA0M),
M3YYCHHE CBOICTB paCTBOPA YKCYCHOM KUCIIOTHI

Pa3pnen 6.A30Tconepaxaime oOpraHuyecKkue CoOeJUHEHUS

Tema 6.1.

\ Coaep:xaHue y4eOHOro MaTepuaJia

OK 01
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AMMHBI. 17 | A3oTcoaep:kaniue opraHudecKue coeJMHEHM s OK 02
AMHHOKI/ICJIOTI)I. AMI/IHBIZ MCTUJIIAaMHUH — HpOCTGﬁHIHfI NpeaACTaBUTCIIb AMHUHOB! OK 04
Benkn COCTaB, XMMHYECKOE CTPOCHHE, bU3UYECKHe M XUMHUYECKHE OK.07
CBOMCTBA, HAXOXK/ICHUE B MPUPO/IE.
AMUHOKHCIIOTHI Kak amdoTepHbIe OpTraHUYECKHE TIK 3.4
coequHeHHs. DOU3MYECKHWE M  XHMHYECKHE  CBOMCTBa 1K' 3.6
aMUHOKHCIIOT (Ha TpuMepe TJIWIMHA). buonornyeckoe
3HAYCHUC aMHUHOKHUCIIOT. HGHTI/II[I:I.
benku xak mpupoaHsie monuMepsl. [lepBudHas, BTopudHas u
TpeTUYHass CTPYKTypa OenkoB. XHMHUYECKHE CBOWMCTBA
OCJIKOB: THUAPOJIMN3, IEHATYpallHsl, KaueCTBECHHBIC PEaKIIMU Ha
OcIKu
IIpakTuyeckue 3aHATHS 2 OK 01
18 | llpakTnueckass padora 7 Pemenne 3KcneprMMeHTAJbHBIX OK 02
32124 HA HIAEHTHPUKALNIO OPraHHYECKHX COeTHMHEHUI OK 04
OKCIEPUMEHTAIBHOE 3aKPEIJIEHNE KAadeCTBEHHBIX pEaKIUi OK.07
Ha OCHOBHBIC KJIACChI OPTaHNYCCKUX BCUICCTB HK 34
IIK 3.6
Pazgea 7.BpicokoMOIeKyJISIPHbIE COEAUHEHUS 2
Tema 7.1. 19 | OcHOBHBIE TOHATHS XUMHMH BBICOKOMOJIEKYJISIPHBIX 2 OK 01
ILnacTMaccnl. CoeMHEHNH OK 02
Kayuyku. Bookna MOHOMEp,  TOJUMEp, CTPYKTYPHOE€  3BEHO, CTEINEeHb OK 04
MOJINMEPU3ALUH, CPEIHAS MOJIEKYyJspHass macca. OCHOBHBIE OK.07

METOJIbl CHHTE€3a BBICOKOMOJICKYJISIPHBIX COEIUHEHHH —
MTOJIMMEPH3AIUS U TIOJTMKOHICHCAIIHSL.

O3HakoMJIeHHE ¢ 00pa3liaMy MPHUPOJHBIX U HUCKYCCTBEHHBIX
BOJIOKOH, IIACTMAacC, Kay4dyKOB: IUIACTMACCHI (MTOJMAITHIICH,
TMIOJIUTIPOTIUJICH, MOJIMBUHUJIXJIOPUI, MOJIUCTUPOIN);
HATYpaJbHBI M CHHTETHYECKHE Kayuyyku (OyTaJueHOBBIH,
XJIOPOTIPEHOBBI M HM30MPEHOBBIN); BOJIOKHA (HATypaJbHbBIC
(XJ0MOK,  mepcTh, MIENK), WMCKYCCTBEHHBIE (ameraTHoe
BOJIOKHO, BUCKO03a), CHHTETHYECKHE (KalpOH | JIABCaH)
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Pa3nen 8. Xumusi B ObITY U IPOM3BOJACTBEHHOM JAeSITEJIbLHOCTH YeJI0BEKa

Tema 8.1.
XuMHYeCKHe
TEXHOJIOTHH
NOBCEIHEBHOM
npogecCHOHAIBLHOM
AesITeJIbHOCTH
yeJIoBeKa

B
4

20

IIpakTHYeckue 3aHATHSA

IIpakTuyeckass padora 8 IlpeacraBieHue keiica o
NpPHMMEeHeHHH XMMHYeCKOI0 BelecTBa

[IpaBuia 5KOJOTHYECKH 11€7IeCO00Pa3HOT0 TTOBEACHUS B OBITY
U TPYAOBOM JAEATEIBHOCTH B LENAX COXPAaHEHUS CBOETO
3JI0pOBbSl M OKPYKAIOIIEH MPUPOJHON Cpeabl, OMNACHOCTH
BO3JICUCTBUSl HA KUBbIE OPraHU3Mbl OPraHUYECKUX BEILIECTB
OTJENbHBIX KJACCOB (YIJIEBOAOPOIBI, CIUPTHI, (PEHOIBI,
XJIOPOPraHUYECKUE MPOU3BOJHBIC, AaNbJIETUABl U  [p.),
MOKa3aTeNlnb MPEAeIbHO TOMYCTUMOW KOHILIEHTPAllUH U €ro
HCII0JIb30BAaHHUE.

Ponp xumun B oOecrieueHUn SKOJIOTUUECKON, YHEPTeTUUECKON
U TUIIEBOM 0€30MacHOCTH, Pa3BUTUM MEAMLMHBI, CO3/IaHUU
HOBBIX  MaTepuaJioB (B 3aBUCUMOCTH  OT  BHJA
npoeCCUOHATbHON  IEATETbHOCTH), HOBBIX HCTOYHUKOB
SHEpruu (albTepHATUBHBIE UCTOYHUKU dHeprun). [lonarue o
Hay4YHbIX METOJAaX I[IO3HAHUS BELIECTB U XHUMHUYECKHUX
peakuuii. I[IpencraBienust o6 oOUMX HAayYHBIX MPUHIUIAX
MPOMBIIIJICHHOTO TIONyYeHUs] BaKHEWITUX BellecTB (Ha
puMepax MpPOU3BOJCTBA AMMHMAKa, CEPHOM  KHCIOTHI,
METaHOJIA).

XuMus ¥ 3I0pOBbE UeJOBeKa: IMpaBuia 0Oe30MacHOTo
WCIOJIb30BAHUS  JICKAPCTBEHHBIX MPENapaTroB, OBITOBOM
XUMUU B NMOBCETHEBHOMW KU3HU

Pemrenune kenc-3agaq no TeMaMm: MUILEBbIE IPOAYKThI, OCHOBBI
palMOHAIBHOIO MUTAHUS, BAXHEHIINE CTPOUTENIbHBIE H
KOHCTPYKLIMOHHBIE ~ MaTepHalibl,  CEJIbCKOXO3SHCTBEHHOE
MIPOU3BOJCTBO, KPACKH, CTEKJIO, KEpAMHMKa, MaTEpHAJIbl s
9JEKTPOHUKH, HaHOMAaTepHalbl, TEKCTWIbHBIE BOJIOKHA,
WCTOYHUKHA DSHEPIMHM, OPraHWYeCKMe M  MHUHEpaJIbHbIC
ynoOpeHus, JEeKapCTBEHHbIE W KOCMETHUYECKHE Mpernaparsl,
ObITOBasl XUMHUS, MaTepHallbl W3 HCKYCCTBEHHBIX U

OK 01
OK 02
OK 04
OK.07
IIK 3.4
IIK 3.6
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CHUHTCTHYCCKHUX BOJIOKOH.

3amura: npeacTaBICHUE Pe3yJIbTaTOB PEIICHUs Kelc-3a/1a4y B

dbopmMe  MUHHU-JOKIAaA

(momyckaetrcs  HCIIOJIb30BaHHE

rpadMUecKuX U Npe3eHTAIlMOHHBIX MaTepPHAaJIOB)

21 | IloBTOopenue u 0600IIEHNE U3YISHHOTO MaTepHraa 2
22 | UtoroBoe 3anarue 2
Bcero: 44

24




3 YCJI0BUA PEAJIM3ALIUN IHPOI'PAMMBbI
OBHIEOBPA3OBATEJIBHOT'O YYEBHOTI'O IIPE/IMETA

3.1 Peanu3anusi mnporpaMmmbl Y4eOHOro mpeamera TpedyeT HAJUYHUS
Y4eOHOro KaduHeTa « XUMUD).

Peanuzanust mporpamMMmbl ydeOHOro mpeameTa TpeOyeT HaIuuus y4eOHOIo
KaOWHETa XUMUHU.

O6opynoBanne yueOHOTO KaOMHETa XUMUU:

KommnekT mebenu (mkad - 61mrt., ctoa 1-tym00BbIi 41T., cTOA — 15 1WT., CTYN
- 27mrT.), CTOJ AEMOHCTPALMOHHBIA — 3 MT., JOCKa ayAuTOpHas — | mT., cTyn
YYCHHYECKUN Ha MeTayutokapkace— 3 mt., mkad — 1 mrT., mkad KHWKHBIA — 1 T,
MHMKpPOCKON — 5 1IIT., mepuojuueckas cucremMa MeHneneeBa — | IIT., CTEHABI,
KOMITJIEKT Y4eOHO-HAIJBTHBIX TOCOOWH IO XWUMHUHU, MOPTPEThl XMMHKOB - 5 IIT,
XUMHYECKOE 000PYyIOBaHUE U PEAKTUBBI, HAOOP TOTOBBIX MUKPOIIPENApaToB.

3.2 UudopmManunoHHoe o0ecnedeHue peaiu3aluy MporpaMmmal

3.2.1. OcHOBHBIE NeYATHBIE U JIEKTPOHHbIE U31AHUS

1. Xumus : 10 knace : yrnyonéHaslii ypoBeHs : yueOHuk / B. B. Epemun, H. E.
Ky3bmenko, B. 1. Tepenun [u np.] ; nox penakuuer B. B. Jlynuna. — 10-e
nu3n., crep. — Mocksa : Ilpocsemenune, 2023. — 446 c¢. — ISBN 978-5-09-
107226-6 // Jlamp : o2nekTpoHHO-OMOMMoTeyHass cuctema. — URL:
https://e.lanbook.com/book/334892. — Pexum pgoctyna: s aBTOpPHU3.
II0JIb30BaTeNeN. — TEKCT : 3JIIEKTPOHHBIMN.

2. Xumus : 11 xnacc : yrmyOnéHusiii ypoBeHs : yue6Huk / B. B. Epemun, H. E.
Kysemenko, A. A. Jlpo3nos, B. B. JIynun ; nox penakiueii B. B. Jlynuna. —
10-e u3n., crep. — Mocksa : [IpocBemenue, 2023. — 478 c. — ISBN 978-5-
09-107469-7 // Jlaup : »saekTpoHHO-OMOMMoTeuHass cuctema. — URL:
https://e.lanbook.com/book/334904. — Pexum pgoctyna: mjis aBTOPHU3.
I10J1b30BaTeNIe. — TEKCT : 3JIEKTPOHHBIN.

3. Tabpuensu, O. C. Xumus : 11 kimacc : 0a30BbIil ypoBeHb : yueOHuk / O. C.
I'abpuensn, U. I'. Octpoymos, C. A. CnagkoB. — 5-e u3f., crep. — Mockaa :

[Ipocsemenune, 2023. — 127 c. — ISBN 978-5-09-103623-7 // Jlaup :
AIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/335036. — Pexum pgoctyna: majas aBTOpPHS.

IOJIb30BaTENEeN. — TEKCT : DJIIEKTPOHHBIM.
4. T'abpuensn, O. C. Xumus : 10 kmacc : 6a30Bblid ypoBeHb : yueOoHuk / O. C.
INabpuensn, U. I'. Octpoymos, C. A. CnaakoB. — 5-e uzi., ctep. — MockBa :

IIpocBemenne, 2023. — 128 ¢. — ISBN 978-5-09-107222-8 // Jlanp :
AJIEKTPOHHO-OMOIMOTEUHAS cUucTeMa. — URL:
https://e.lanbook.com/book/335039. — Pexum goctyma: najis aBTOpH3.

II0JIb30BATEIICH. - TEKCT : AJIEKTPOHHBIM.
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3.2.2. /lonmoJHUTEeIbHbIE HCTOYHUKHU:

. Iletposa, T.B. Xumus/ YueGHo-meToan4eckoe nmocoodue Paznen oprannyeckas

xumust/ T.B. TlerpoBa. - Apxanrensck, 2021 — 113 c. Pexum poctyma
\\MS\Books Irbis\UchMetodposobiehimiya21-22PetrovaTV.docx
www.pvg.mk.ru (onmumnuazaa «Ilokopu BopoObeBEI TOPEI»).
www.hemi.wallst.ru (O6pa3oBaTenbHbBIN CAUT AJIS MTKOJTBHUKOB « XUMUS»)
www.alhimikov.net (O6pa3oBaTenbHBIN CANT JJIsI IKOJIHHUKOB)
www.chem.msu.su (OnekTpoHHas OMOINOTEKA 110 XUMHH )

www.enauki.ru (MHTEpHET-u3JaHue s yuureneil « EcrecTBeHHbIEe HAYyKI)
www. I september.ru (MeToauueckas razera «llepBoe ceHTAOPS»)

www.hvsh.ru (xkypHan «Xumus B IKOJIE»)

www.hij.ru (KypHa1 « XUMHS U KU3HB)
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4 KOHTPOJIb n OILEHKA PE3YJBbTATOB OCBOEHUA
OBIHIEOBPA3OBATEJIBHOT'O YYEBHOI'O ITPEIMETA

KoHTposib M oOlEHKAa pacKphIBalOTCA 4Yepe3 YCBOEHHBIE 3HAHHUS U
npuoOpeTeHHbIE CTYACHTAaMU YMEHUS, HalpaBjieHHble Ha (popMUpOBaHUE OOLIUX U
npodeccuoHambHbIX KOMITIETCHIIUH.

Koasi popmupyembix THIl OEHOYHBIX MEPONIPUATHI
KOMIIeTEeH Ui

OK 01 — YCTHBIN OMpOC;
OK 02 - (pOHTABHBIN OIPOC;
OK 04 - HaOJIIOIEHUE 32 XOIOM BBIINOJIHEHUS
OK 07 npakTuaeckux padot Nel-8§;
[IK 3.4 - OLIEHKA pEe3yJIbTaTOB BBIIOJIHEHUS
I[IK 3.6 npakTHieckux padot Nel-8§;

-OLIEHKA pellIeHUs] KaYeCTBEHHBIX,
pacy€THBIX, MPOGhecCHOHATHHO-
OpUEHTHUPOBAHHBIX 33]1a4;

- TECTUPOBAHUE;

— MUCBbMEHHBIN OMPOC;

— OLIEHKA BBICTYIUICHUS C JJOKJIaJA0M
(cooO1ieHuem):
-nuddepeHIUpPOBAHHBINA 3aUET.
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