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1 OBIIAS XAPAKTEPUCTUKA PABOYEWM ITPOI'PAMMABI
OBIIEOBPA3OBATEJIBHOI'O YUYEBHOI'O MNPEIMETA OYILO/
XUMHUA

1.1 MecTto npeameTa B CTPYKType 00pa30BaTe/ibHOM NPOrpaMMBbl:

OO6m1eo6pa3oBaTeIbHbIN yUeOHBINA TIpeAMET «XUMUS SBISETCS 0053aTeIbHOM
4yacTblo 001Ie00pa3oBaTeIbHOrO LHUKIA oOpa3oBarenbHOol mnporpammbel CIIO B
cootBerctBUM ¢ PI'OC mo cneumansHocT  11.02.18 Cuctemsl paguocBszu,
MOOMJIBHOM CBSI3U U TEJIEPAIUOBEIIAHUS.

1.2 Ilesin ¥ MuIaHUPYeMble Pe3yJIbTAThl 0CBOEHUS MpeaIMeTa:

1.2.1 llesiu 0611€00pa30BATEIBLHOIO NIPEAMETA:

- dbopMupoBaHue CUCTEMbl XHUMHUYECKMX 3HAHUW Kak BakKHEUIeH
COCTABJISIONICH €CTeCTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOW JIeKaT
KJIFOUEBBIC TIOHATHSA, (PyHIAMEHTAJIbHbIE 3aKOHBI U TEOPUU XUMUM, OCBOCHHUE SI3bIKA
HAyKd, YCBOGHME MW  TIOHMMaHHE  CYIIHOCTH  JIOCTYIIHBIX  0000IIeHUN
MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHE C WCTOpUEH UX pa3BUTHS U
CTaHOBJICHUS;

- dbopmMupoBaHue U pa3BUTUE TPEACTABICHUNA O HAyYHBIX METO/aX
MO3HAHMS BEIIECTB W XUMHYECKUX peaKIui, HEOOXOIMMBIX IJisi MPHOOpETEHUS
YMEHHUI OpPHUEHTHUPOBATHCS B MHUPE BEIIECTB U XMUMHUUYECKUX SIBICHUH, HUMEIOUIUX
MECTO B IPUPOJIE, B MPAKTUUECKON U MOBCEITHEBHOM >KU3HU;

- pa3BUTHE YMEHUW U  CIHOCOOOB  JICATEIBHOCTH, CBSI3aHHBIX C
HaOII0JIEHUEeM U OOBSICHEHUEM XUMHYECKOT'0 DKCIIEPUMEHTa, COOIIOCHHUEM TMPaBHII
0e301acHOro OOpaIeHus ¢ BEIIECTBAMH.

3anaum npeamera:

1) chopMupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYCCKUX
MPOLIECCOB M SIBJIICHUM B OKPYKAIOIIEH CpEAE, a TAKKE HX CBSA3b C LEJIOCTHOU
HAay4YHOU KapTUHOM MHUpa U APYTUMHU €CTECTBEHHBIMU HAyKaMU;

2) pa3BUTh  YMEHHS  COCTaBIATh  (OPMYJIBI  HEOPTaHWYECKHX |
OpraHWYeCKUX BEIECTB, YPABHCHHS XHMHYCCKHX PEAKIHUHA, OOBSICHATH MX CMBICIH,
WHTEPNPETUPOBATH PE3YIbTATHl XUMHUUYECKHUX IKCIIEPUMEHTOB,

3) chopMupoBaTh HABBIKM MPOBEACHUS MPOCTEHIINX  XHUMHUYCCKHX
AKCTIICPUMEHTAIBHBIX ~ HCCIICIOBAaHUN C  COOJIIOJICHHMEM TIpaBUI  O€30IacHOIO
oOpaleHus ¢ BEIIeCTBaMH 1 JIa0OpaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh yYMEHHUS  HAXOAWTh, AHAIM3UPOBATH U  HCMOJIH30BaTh
nHpOpMaMI0 XUMHUYECKOTO XapakTepa M3  pasIWdHbIX  HHGOPMAIMOHHBIX
HWCTOYHHMKOB, BKJIIOYash y4eOHYIO JUTEpaTypy, HaydHble MyOJUKAIMKM U UHTEPHET-
peCypcCHhI;

5) chopMupoBaTh  YMEHHUS  TNPOTHO3MPOBATH  IOCJICACTBUS  CBOCH
NEATCIbHOCTH W XHMHYECKHX IPUPOJHBIX, OBITOBBIX U IPOHM3BOJICTBEHHBIX
MPOIIECCOB, YUUTHIBAS BO3MOYKHBIE IKOJIOTHYECKUE U COIMAIbHbBIC BO3CUCTBUSI;



6)

chopMupoBaTh MOHUMAHHME 3HAYMMOCTH JIOCTMXKEHUU XUMHUYECKOU

HAayKd U TEXHOJOTMH /Ji1 pa3BUTHsI COLMAIBHOM M MPOU3BOACTBEHHON cdep ¢
YMEHUEM NPUBOJUTH MPUMEPHI UX MPUMEHEHUS B PA3IMUYHBIX c(pepax KU3HU.

1.2.2

Ilnanupyemsbie pe3y/ibTaThl

OCBOeHHUsI 0011e00pa30BaATEJILHOIO

npeamera B cootBercTBUHM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO
O6mue xomnereHuuu (nainee — OK) um mpodeccroHansbHble KOMIETEHLIUU
(manee — IIK) ®I'OC CIIO B coOTHECEHUM C JIMYHOCTHBIMU, METANPEIMETHBIMU U

NpEeIMETHBIMU pe3yibTaTaMu oOOydeHHs] 0a30BOro ypoBHsA (Janee —

OI'OC COO npencraieHbl B TaOIHIIE:

TIP6)

Koa n [Inanupyemble pe3yabTaThl OCBOECHHUS MPEIMETA

HaMEHOBA

HUe JInunocTHBIC U MeTanpeaMeTHbIe | [IpenMeTHbIC (IUCIMILUIMHAPHBIC)
dopmupye

MBIX
KOMIIETEHII

15071

OK 01. | B wactu TpynoBoro Bocnutanusi: | [IP6  01.  chopmupoBaHHOCTH

Beibupath | — roTOBHOCTB K Tpyay, | IPEACTABIIEHUN: O XHMHUYECKOM

CrocoObl OCO3HaHUE [IEHHOCTH | COCTAaBJISAIOLIEH

pelieHus MacTepCcTBa, TPYAOIIO0UE; €CTECTBEHHOHAYYHOM KapTUHBI

3ada4d — TOTOBHOCTBH K AKTUBHOH | MUpaA, DPOJHM XHWMHU B IIO3HAHHU

HpO(l)GCCI/IO JEeSITEIBHOCTH SIBJICHUM IMPpUPOIHI, B

HaJIbHOM TEeXHOJIOTUYECKOH U q)OpMI/IPOBaHI/II/I MBIIIJICHUA )51

ACATCIIBHO COLMAJIBbHOW HAIPaBIECHHOCTH, | KYJIbTYPbI JINIHOCTH, ce

CTH CIOCOOHOCTh  MHUIIMMPOBATH, (GyHKIHMOHANBEHOW — TPaMOTHOCTH,

IIPUMEHUTE MJIaHUPOBATH u | HeOOXoMMMOM NIt pelieHus

JIbHO K CaAMOCTOATEJIbHO  BBIMOJHATH | IPAKTHYCCKHUX 3a1a4 u

Pa3JINYHbI TaKyI0 JAESTCIbHOCTD; 3KOJIOTHYECKHU 000CHOBAaHHOI'O

M — MHTepec K pa3inuHbIM chepaM | OTHOIICHUSA K CBOEMY 310POBBIO U

KOHTEKCTa podecCUOHANBHON IIPUPOAHON Cpele;

M JESTENHLHOCTH. IIP6 02. BiageHue CHUCTEMOU
Osnanenue VHUBEpCATbHBIMK | XAMHYCCKUX — 3HAHWH,  KOTOpas
yIeGHBIME MO3HABATEILHEIMHU | BKJIFOYAET: OCHOBOIIOJIAraroIme
NENCTBHUAMM: NOHATUA (XUMUYECKUH DSIIEMEHT,
a) 6a30BEIC Jormueckue | @aTOM,  DJIEKTpOHHas  00O0JIouKa
NEeHCTBUS: aroma, S-, p-, 0-3JI€KTpOHHBIE
—  CAMOCTOSTENLHO opOHWTaIu aTOMOB, HOH, MOJICKYJIA,

$hOpMyIIMpOBATH 1 | BAIEHTHOCTD,
aKTyalM3upoBaTh  MpobieMy, | > 1eKTPOOTPUIIATENLHOCTD, CTETICHR
paccMaTpHUBaTh ce | OKUCIIEHUS, XMMHYECKAss  CBA3b,
BCECTOPOHHE; MOJIb, MOJISIPHAs Macca, MOJISIPHBIN
—  yCTaHaBIMBATH CylecTBeHHpli | 00PEM,  YTVIEPOAHBIH  CKeleT,
MpU3HAK WM OCHOBamms i | PYHKUMOHATbHAS Tpyia,
paauKan, HW30MEpHus, HW30MEPHI,

5




CpaBHEHUS, KJacCU(pUKaUUU U
0000I1ICHUS,

— OIpeaensiTh Lenn
JIeITEIbHOCTH, 3a71aBaTh
napamMeTpbl W KPHTEpUU HX
JIOCTHIKEHMS,

— BBIABIIATh 3aKOHOMEPHOCTH M
TIPOTUBOPCUHS B
paccMaTpUBAEMBbIX SBIICHUSX;

— BHOCHUTBH KOPPEKTUBBI B
JIEITEIILHOCTD, OLIEHUBATH
COOTBETCTBHE pe3yNbTaTOB
IEeIsIM,  OIEHWBAaTh  PUCKH
MIOCJIEICTBUU NEATEIHLHOCTH.

0) 6a30BBIE  HMCCIICAOBATEIIBCKUE

JICUCTBUA:

— BIIaJICTh HaBBIKAMHU Y4eOHO-
HCCJIEI0BAaTEIbCKOM u
IPOCKTHOU NEeITEILHOCTH,
HAaBBIKAMU paspenicHus
npoOeM;

— BBIABJIATH MPUIUHHO-
CJIEICTBEHHBIE CBSI3U U
aKTyaJu3UpPOBaTh 3a/aqy,
BBIJIBUTATh TUTIOTE3Y ee
perieHus, HaXOJIUTh
apryMEHTBI IS
JIOKa3aTeIbCTBA CBOHUX
YTBEPKICHUU, 3a/1aBaTh
napamMeTphl u KpUTECPUH
peleHus;

— aHAJIM3UPOBATH IOTYyUYCHHBIC B
X0/e perieHus 3a1a4u
pEe3YIbTaTHI, KPUTHYECKHU

OLOCHHUBATb UX AOCTOBCPHOCTD,
IIPOTrHO3HUPOBATL HM3MCHCHHC B
HOBBLIX YCIIOBHAX,

— YMCTb INICPCHOCHUTHL 3HAHHUA B

MI03HABATEIHHYIO u
MPAKTUYECKYIO obmactu
KU3HEEATEITHHOCTH.

TOMOJIOTUYECKUNA PsJl, TOMOJIOTH,
VTIE€BOJOPOJbI,  KUCIOPOA- U
a30TCOJIepIKaILIHE COCTUHECHHS,
OMOJIOTHYECKH AKTUBHBIC
BemecTBa  (YrJI€BOABL,  KUPHI,
Oeynku),  MOHOMEp,  IOJIUMED,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC

COCTMHEHHS, KpUCTaJITUYeCcKast
pemieTka,  THUIOBI  XHMHYECKUX
peakiui (OKHCIIUTENBHO-
BOCCTaHOBHUTEJIBHEIE, 9K30-H
AHIO0TEPMHUYECKHUE, peakiuu
MOHHOI'O oOMeHa), pacTBop,
AJIEKTPOJIUTHI, HEAJICKTPOJIUTHI,
AIEKTPOJIUTUYECKAS JTUCCOIUAIINS,
OKHCJIMTEID, BOCCTaHOBUTED,
CKOPOCTh XHMHYECKON PpEaKInH,
XUMHUYECKOE PABHOBECHE), TCOPUH
U 3aKOHBI (TEOpHS XHUMHUYECKOTO
CTPOCHUsSI OPTaHMYECKUX BEIECTB
AM. bytneposa, TEOpHUs
AIEKTPOIUTUYECKON AUCCOLMAIINH,
MEPUOANYECKUMN 3aKOH J1.1.
MenpeneeBa, 3aKOH COXpaHEHUSA
Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHH  SA3BIK  XHMUH,
(baKTOJIOTHYECKUE  CBEJACHUS O
CBOMCTBAX, COCTaBe, MOJYUYCHUHU U
0e30IacHOM HCII0JIb30BaHUH
BOKHEUIIIUX HEOPraHUYECKUX U
OpraHWYECKHX BEIIECTB B OBITY U

IIPAKTUYECKON JEATEIIbHOCTU
YEJIOBEKa;
ITP603.copmMupoBaHHOCTbYMEHU
i BBISIBIISITh XapaKkTepHbIE
MPU3HAKU u B3aUMOCBSI3b

V3YYECHHBIX TMOHATHM, NPUMEHSTH
COOTBETCTBYIOIIME TMOHATHS NIPU
ONMCAaHUU CTPOEHUSI U CBOWCTB
HEOPraHWYECKUX U OPraHUYECKUX
BEIIECTB M UX M[PEBpALLCHUMN;
BBISABJIATH B3aUMOCBS3b
XUMHUYECKUX 3HAHUN C MOHATHUSIMHU
M TPEIACTABICHUSIMU  JPYTHX




CCTCCTBCHHOHAYYHLIX IMPCAMCTOB,

I1P6 04.chopMHpPOBaHHOCTH
YMEHUUN HCIIOJI30BATh
HaNMEHOBAHUSA XUMHYECKHX
COCMHEHUN MEKTYHApOJHOIO
COr03a TEOPETUUECKOU u
MIPUKJIATHON XUMUH u
TPUBUAJIbHbBIC Ha3BaHUA

BOXHEHIIIUX  BEIIECTB  (PTHIICH,
aneTuiIeH, T[JIUIEpUH,  (EeHoI,
dbopmanbaerua, yKCycHasi KUCJIoTa,
TJIMIVH, YTapHBIN ra3, yriIeKUCIbIi
ra3, amMMuak, TralieHas W3BECTh,
HeraiieHas  W3BeCTh, IHThEBas
cogja MW JIpyrux), COCTaBJISTh
bopMysbI  HEOPraHUYECKUX U
OpraHUYECKHUX BEIIECTB,
YpaBHEHUSI XUMHYECKUX PEaKIIHi,
OOBSACHSTH ux CMBICIT;
MOATBEPKIATh XapaKTepHbIE
XUMUYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOIUMHU

SKCIIEPUMEHTAMH M 3alUCSIMU
YPaBHEHUN XUMUYECKUX PEAKIIHI;
I1P6 05.chopMUpPOBAHHOCTH
YMEHUH yCTaHaBJIUBAaTh
MPUHAIIC)KHOCTD M3y4YEHHBIX
HEOPraHWYECKUX M OPraHUYeCKUX
BEIIIECTB K OnpeICICHHBIM
KJIacCaM M TpyIaM COEIUHEHUM,
XapakTEepU30BaTh KX COCTaB W
BOKHEUIIIME CBOWMCTBA; OMPENCIIATh
BU/JIbI XUMUYECKHUX CBsI3ei
(koBaJIeHTHA, HOHHa,
MeTaJuThdecKas, BOJIOPOJIHAS ),
TUIBl KPUCTANIMYECKUX PEIIETOK
BEILECTB; KJacCU(UIIMPOBATH
XUMUYECKUE PEaKIINH;

I1P6 07.cdopMHUPOBAHHOCTH
YMEHUU TPOBOAUTH PACUYETHI IO
XUMUYECKUM dbopmynam u
YPaBHEHUSIM XUMUYECKHX PEeaKIMil
C WCIMOJBb30BaHUEM (PU3NIECKUX
BEJINYUH, XapaKTEPU3YIOMINX
BEIIECTBA C  KOJMYECTBEHHOU




CTOPOHBI: Macchl, o0bema
(HOpManbHBIE  YCIIOBHS)  Ta3oB,
KOJIMYECTBA BELIECTBA;
UCII0JIb30BaTh CUCTEMHBIE
XUMHUYECKUE 3HAHUS JJIsl IPUHATHUSA
peLeHuin B KOHKPETHBIX
KU3HEHHBIX CUTYaLUIX,

CBA3AHHBIX C BEUIECTBAMU M HX
IIPUMEHECHHEM.

OK 02.
Hcnonp3oB
aTh
COBPEMCHH
bIC
cpelcTBa
TIOMCKa,
aHanM3a u
HUHTEPIIPET
aruu
uHdopMmair
Uu U
uHdopMmair
MOHHBIE
TEXHOJIOTH
U s
BBITIOJTHEH
usl 3a51a4
npodeccro
HaJIbHOU
TEeSITENBHO
CTH

B YacTH IICHHOCTH Hay4YHOTO

TIO3HAHHUSA :

— chOpMUPOBAHHOCTH
MUPOBO33PCHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHS HaYKH H
00111eCTBEHHOM PaKTUKH,
OCHOBaHHOTO  Ha  JHaJiore
KyJBTYp, CIOCOOCTBYIOIIETO

OCO3HAHHUIO CBOEr0 MecTa B
MOJIUKYJBTYPHOM MUPE;

— COBEpILIECHCTBOBAHUE
SI3LIKOBOM U YMTATEJILCKOU
KYJbTYpPbI KaK cpeacTBa
B3aMOJICHCTBUS MEXKITY
JI0IbMU U TIO3HAHUS MUpA.

MeTtanpeaMeTHbIC pe3yJIbTaThI

JOJKHBI OTPAXKaTh:

Osnanenne YHUBEPCAJIbHBIMHU

y4eOHBIMH MMO03HABATEIILHEIMU

JIICUCTBUSAMU:

B) paboTa ¢ uHpOpMaIIUECH:

— BJIQJICTh HABBIKAMM TOJIYUCHUS
uHpopManuM W3 HCTOYHUKOB

pa3HbBIX THUIIOB,
CaMOCTOSITEIbHO

OCYIIECTBIIATh MOUCK, AHAIMU3,
CHCTEMaTHU3aI1IO0 u

WHTEPIpETAI0 HHPOpMauu
pa3IUYHbIX BHAOB U (opMm
IIPEACTABICHNUS,

— CO0314aBaTb TCKCThI B

IIP6 06. BiageHue OCHOBHBIMHU
METOJaMU  HAYYHOTO TO3HAHUS
BCIIECTB M XMMHYCCKHUX SBICHUH
(HabnroieHue, U3MEpPEHHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE);
ImP6 07. chopMUPOBAHHOCTH
YMEHUH TPOBOJUTH PACUYETHI TIO
XHUMHYECKUM dbopmynam u
YPaBHCHUSAM XHUMHYCCKUX PCaKIIUi
C HCIOJIb30BaHHEM (DU3UUECKUX
BEJIMYUH, XapaKTepU3yIOIUX
BEIIECTBA C  KOJIMYECTBEHHOM
CTOPOHBI: MAaccChl, o0beMa
(HopManbHBIE  YCJIOBHUS) Ta30B,
KOJIMYECTBA BEIIECTBA;
UCIIOJIb30BaTh CUCTEMHBIE
XUMHUYECKUE 3HAHUS VISl IPUHATHS
pelIeHn B KOHKPETHBIX
KU3HEHHBIX CUTYaIHSIX,
CBSI3aHHBIX C BEIIECTBAMH M HX
NpUMEHEHHUEM;

IIP6  08.
YMEHUU
BBITIONTHSATD

c(hOpMHUPOBAHHOCTH
IUTAHUPOBATH u

XUMUYECKUN
DKCIEPUMEHT (npeBpatieHus
OpPraHMYECKHX  BEIIECTB  IpH
HarpeBaHUHU, MOJYYEHUE ITUIICHA U
W3YUYCHUE ero CBOMCTB,
KaueCTBEHHbIE peakiuu Ha
aNbJEeTUJIbl, KpaxMmall, YKCYCHYIO
KHUCIIOTY; J€HaTypauus OeJIKOB IpU
HAarpeBaHWM, I1[BETHbIE pPEaKINHU
OEJIKOB; MPOBOJUTh  PEAKIIUH
MOHHOTO OOMEHa, ONpeleliaTh




paznuuHbIX  QopMarax  C
y4eTOM Ha3HAYEHUA
uHpopManu U LEJIEBOU
ayIUTOPUH, BBIOMpas
ONTHUMAJIBHYIO bopmy
IpeICTaBICHUS u
BU3YaJIU3alllH;

— OLEHUBATH JIOCTOBEPHOCTb,
JETUTUMHOCTh ~ MH(POpPMALIMH,

€€ COOTBETCTBUE IPABOBbIM U

MOPaJbHO-3TUYECKUM HOPMaM;
BJIA/ICTh HaBBIKAMH
pacno3HaBaHus " 3aITUTHI
uHpopMali, HHPOPMALKUOHHOM
0€30MacHOCTH JUYHOCTH.

cpeny BOJHBIX pacTBOpOB,
KayeCTBEHHbIE peakuuu Ha
cynbdar-, kapOoHAT- U XJIOPUJ-
AaHWOHBI, HA KAaTHOH AaMMOHUS;
peuarthb AKCIIEPUMEHTATbHBIC
3amaun o TeMam "Mertambl" u
"HemeTamnbl") B COOTBETCTBUU C
NpaBUJIAMH TE€XHUKH 0€30MMaCHOCTU
npu OOpaIlleHUH C BEIIECTBAMU U
7ab0paToOpHBIM  000pPYZAOBAHUEM;
NPeICTaBIATh Pe3yIbTaThI
XUMHYECKOTO  3KCIEpUMEHTa B
dbopme 3anucu ypaBHEHU I
COOTBETCTBYIOUINX  PEAKIUA U
dopMynupoBaTh  BBIBOJBI  Ha
OCHOBE 3TUX PE3YJIbTaTOB;

ImP6 09. cdopMuUpOBaHHOCTH
YMEHUS aHAIM3UPOBATh
XHUMHYECKYFO uH(pOpMAIIHIO,
MOJIy4aeMYIO u3 pa3HBIX
HMCTOYHHUKOB (CpPEACTB MAacCOBOM
uHpopmanuu, cetb HHTepHeT U

JIPYTHE).

OK.04
DddexTun
HO
B3auMoOJIeH
CTBOBATh U
paboTaTh B
KOJUICKTHB
eu
KOMaH/1e

B JacTH

BOCIIUTAHUS:

— TOTOBHOCTH BECTH COBMECTHYIO
NEATEIBPHOCT B HMHTEpEcax
IPaKJaHCKOTO 00IIEeCTBa;

— YMEHHE B3aUMOJCHCTBOBATH C
COIIMAJIbHBIMU WHCTHUTYTaMH B
COOTBETCTBHH C ux
(GYHKIUSIMH B Ha3HAYCHHEM.

OBnaacHue YHUBEPCAITbHBIMU

KOMMYHHUKAaTHBHBIMH

JICUCTBUSAMU:

0) coBMeCTHas JIeITCIIbHOCTD:

— MOHMMATh M  HUCIOJb30BaTh
IPEUMYIIECTBA KOMaHIHOW H
UHIUBUAYaIbHON paOOTHI;

— MPUHUMATH LEIH COBMECTHOM
JCATCIBHOCTH,
OpraHU30BbIBAThH u
KOOPJUHUPOBATh JEUCTBUS II0

IrpaKaaHCKOro

Po 08.
YMEHUM
BBITIOJIHSTh

chOpMHUPOBAHHOCTH
IUTAHUPOBATH u

XUMHUYECKUI
SKCIIEPUMEHT (mpeBpaleHus
OPraHMYECKHX  BEIIECTB  TPH
HArpeBaHMH, MOJTyYEHUE dTUIICHA U
M3y4YECHHE ero CBOMCTB,
KauyeCTBEHHBIE peakuuu Ha
aNbJETUJIbl, KpaxMmall, YKCYCHYIO
KHUCIIOTY; IeHATypanus 0eIKOB MpU
HAarpeBaHUWU, I[BETHBIC PEAKIINHU
OCJIKOB;  MPOBOJIUTH  PEAKIIUH
WOHHOTO  OOMEHa, OmpenemsiTh
cpeny BOJIHBIX pacTBOpPOB,
KaueCTBEHHbIE peakiuu Ha
cynbhar-, kKapOOHAT- W XIJIOPHII-
aHUOHBI, HA KAaTHOH aMMOHUS;
pelatb HKCTIEPUMEHTAIbHbIE
3agayd no temaM ''Metaiuiel" u
"Hemeramnbl") B COOTBETCTBUU C
NpaBUJIaMH TEXHUKU 0€30MacHOCTH
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€e JIOCTIDKEHMIO: COCTAaBISATH | IPU OOpAIlIEHUH C BELIECTBAMU U
IJiaH JIEUCTBUM, paclpenenarh | 1abopaToOpHbIM  00OpYAOBaHUEM;
poaM €  Yy4eTOM MHEHUU | IPEICTABIATH pe3yJIbTaThI
YYaCTHHUKOB 00CYXKIaTh | XUMHUYECKOTO  JKCIIEpUMEHTa B
pe3ynbTaTh COBMECTHOM | hopme 3aIiCU YPaBHEHUU
paboTHI. COOTBETCTBYIOIIMX  pEaKUuid U
OsnaneHue YHUBEpPCAJIbHBIMU | (OPMYJIIMPOBAaTh  BBIBOJBI  Ha
PETYJISITUBHBIMU JIEUCTBUSIMU OCHOBE 3THUX PE3YyJIbTATOB.
r) IpuHATHE ce0d W JIpyrux
JOLIE:
— TPUHHUMATH MOTHUBBI u
apryMEHTHI JPYTUX JIOJEH Tpu
aHau3e pE3YyIbTAaTOB
JESTEIbHOCTH;
— TpU3HaBaTh CBOE€ MpaBO U
npaBo JAPYrux Jwjaed Ha
OIITNOKU;
pa3BUBATH CIOCOOHOCTH
NOHMMaTh MHUP C  TO3ULUHU
JIPYroro 4eJoBeKa.
OK 07.|B 4acTu skonoruyeckoro | [IP6  01.  cpopmMupoBaHHOCTH
ConelcTBO | BOCIMTAHUS: NPEACTABIECHUN:0 XUMHYECKOM
BaTh — copMUPOBAHHOCTH COCTaBJISOLLIEH
COXpaHEeH! DKOJIOTUYECKOM KyJIbTYpBI, | €CTECTBEHHOHAYYHOM KapTHHBI
10 NOHUMaHUE BIUSHHS | MUPA, POJIM XMMHUU B IIO3HAHUU
OKpY>KaroI COIMAJIBHO-DKOHOMHYCCKHUX SBJICHUN IpUPOJHI, B
el cpensl, IOpPOLECCOB  HAa  COCTOSHUE | QOPMUPOBAHUM  MBIIUIEHUS H
pecypcoch MPUPOJHOM M COUUAIBHOU | KYJIbTYPhI JIMYHOCTH, ee
EPEKEHHUIO, cpenbl, ocosHaHue | QYHKIIMOHAIBHONH  TPaMOTHOCTH,
IPUMEHATh [J100aJIbHOTO Xapakrepa | HOOXOIUMON  JUId  pelIeHus
3HaHUS 00 DKOJIOTHYECKUX MTPOOIIEM; MPaKTUYECKUX 3aaa4 U
NU3MCHCHUH | — IVITAaHUPOBAHUE u | O9KOJIOIrN4€CKunu 000CHOBAaHHOI'O
KJIMMarta, OCYILIECTBJICHUE nercTBUi B | OTHOIICHHUSA K CBOEMY 3J0POBBIO U
IPUHIUIIBI OKpYyKalolleil cpejie Ha OCHOBe | IPHPOJHOH Cpere;
6epe>KJ'H/IBO 3HAHUA [eJIen YCTOﬁqHBOFO I1P6 10 .C(i)OpMHpOBaHHOCTI)
Tro pa3BUTHUS YEIOBEYCCTBA, YMCHHﬁCO6HmHaTB IIpaBuIa
MPOU3BOAC | — QKTHBHOE HerpusiTie | YKOJIOTHYECKH  [eIeco00pasHoro
TBa, neficTBuil, mpUHOCSIUX Bpey | NOBCACHUS B OBITY M TPYLOBOH
s pexTHBH OKpY’Xaroleil cpexe; JEeSITETLHOCTH B LIEJISIX COXPAHEHUS
o — yMeHuHe IPOrHO3UpoBaTh | CBOETO 310POBBA M OKpYXKalouleH
NEUCTBOBA He6IarONPHATHDIE NPUPOJIHOH  CPE/IBI;  yUMTBIBATH
Thb B SKOJOTMYeCKHe  Toc/encTBUs | OTTACHOCTb BO3ICHCTBHS HA JKHMBbIC
ype3BbIlYan NpEeANPUHIMAEMBIX IeHCTBHIA, | OPTAHA3MbI ONPENECICHHBIX
HBIX IpEeIOTBPAILIATD HX. BEILIECTB, MIOHUMAs CMBICII
CUTyalUsX MTOKA3aTeJst pEJEIbHON
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Onanenue YHHUBEPCATHHBIMU | JJOMMYCTUMOMN KOHIICHTPAIIHH.
y4eOHBIMU MO03HABATEIbHBIMU
JIEUCTBUSIMU :

B) pabota ¢ uHpopmaiuen:
UCTIOJIh30BATh CpeacTBa
UH(OPMAIIMOHHBIX u
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIMA
B pEIICHUH KOTHUTUBHBIX,
KOMMYHUKaTHBHBIX u
OpPraHM3allMOHHBIX  3a7ad ¢
co0JIroIcHuEM TpeOoBaHU
APTrOHOMUKH, TEXHUKU
0e30I1aCHOCTH, TUTHCHEI,
pecypcocOepekeHns, MPaBOBBIX U
THYECKUX HOPM, HOPM
UH(GOPMAIIMOHHON 6€30aCHOCTH.

[IK 4.1 IInanupoBarh paboTy u obecnieueHre TeKyIel AesTebHOCTH CTPYKTYPHBIX
NOAPa3AECICHUI OTPACIv CBSI3HM MAaTEPUATIbHO-TEXHUYECKHUMU PECYPCAMU

I1K 4.2 Opranu3oBbiBaTh pabOTy NMOAYUMHEHHOTO MEPCOHAJIA
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2 CTPYKTYPA U COAEPKAHME YUEBHOI'O IPEAMETA

2.1 O0bem yueOHOro mpeaMera M BUIbl y4eOHOH padoThI

. Ob0bem B
Bua yyeOHoM padoThI
yacax
O0bem o0pa3oBaTe/IbHOM NMPOrPAMMBbI Y4e0OHOI0 NpeaMeTa 44
CymmapHas y4eOHasi Harpy3ka BO B3auMOJEHCTBHH € 44
npenoaaBareseM
B T.4. B (pOpMe NPAKTHYECKOHN MOATOTOBKHU 16
B TOM YHCJIE:
TEOpeTUYeCcKoe 00ydeHue 26
NPaKTUYECKUE 3aHATUS 16
UTOTOBOE 3aHATHE 2

IIpome:kyTouHast arTectauus B popme nudpdepeHumpoBaHHOrO 3a4eTa
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2.2 TemaTtuyeckuii u1aH U coxepxanue yueonoro npeamera OYIL.07 XUMMUA

HaumenoBaHue Coaep:xanue yueOHOro MaTepuaJa, JadopaTopHble U Oo0bem ®dopMupyemMmble 001IMEe U
pa3aejoB U TEM NMPAKTUYECCKHUE 3AaHATUS, CAMOCTOATEIbHAaA paﬁoTa qgacoB HpO(l)eCCI/IOHaJIbeIe
o0y4awimmxcs KOMIIETeHIINHU

Paznea 1. TeopeTrnueckue 0CHOBbI XUMHH 18
Tema 1.1. Conepxxanue yueOHOro Marepuasa 2 OK 01
OCHOBHBIE 1 BBenenne. OcHOBHBbIE XUMHYECKHE IIOHATHS W 3aKOHEL, OK 02
XHMAYeCKHe TOHSITHS CTPOEHHUE AaTOMOB XMMHYECKHUX 3JICMEHTOB. } OK 04

CoBpeMeHHas MOJIeb CTpoeHHsT aToMa. CUMBOJHYECKHAIN
1 3aKOHBI, CTpOEHUE A3BIK  XUMHUH. XHMHYECKUHW DIEMEHT. OJEKTPOHHAsA OK 07
aTOMOB  XMMHMY1ECKHX KoH(purypamus aroma. Kiaccupukanus XHUMHYECKHX 1K 4.1
3JIEMEHTOB sneMeHToB  (S-, p-, d-sneMeHnTtsl).  BaneHTHbIE IIK 4.2

JJIEKTPOHBI.  BaleHTHOCTh. DJEeKTpOHHAas MPHUPOJA

XUMHUUYECKOU CBS3U. ODJIEKTPOOTPHUIATEIBHOCTh. Bumasl

XUMHYECKOH CBSI3H (koBaJIeHTHas, HOHHAaS,

MeTajajimyeckas, BOJIOPOTHAS) u CIIOCOOBI ee

o0pa3zoBaHus

IIpakTHYecKkue 3aHATHS 2 OK 01
2 IIpakTuyeckasi padora 1 OK 02
Peule}me 3aJJaHUlA MO0 TeMe «Hepnoﬂnnqemoe H3MeHeHune OK 04
CBOMCTB 3JIEMEHTOB M UX COeIHHEHHI» OK.07

Ilepuonuueckas cucrema xuMmMuueckux odnemenToB JI.M.
Meneneena. CBs3b MIEPUOIUYECKOTO 3aKOHa u
[lepuoguyeckoit  CHCTEMBI XMMHYECKHUX  DJIEMEHTOB C
COBPEMEHHON TEOpUEeH CTPOEHUsS] aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHHUS CBOMCTB XHMHYECKHUX D3JIEMEHTOB, 00pa3yeMbIX
VMU MPOCTHIX U CIOKHBIX BEIIECTB MO IPylInaM U Mepuoaam
[lepuoanueckoil  cucteMbl. 3HAUYEHHE  MEPHOTUYECKOTO
3aKOHA M CUCTEMBI XUMUYeCKUX 31eMeHToB JI.J. Menaeneena
B Pa3BUTHU HAYKH.

YcTaHOBIIEHUE CBSI3U MEXIY CTPOCHHEM aTOMOB XMMHUYECKUX
JJIEMEHTOB M  NEPUOJIMYECKUM  H3MEHEHUEM  CBOMCTB

XHUMHUYECKHX JIEMEHTOB U MX COCIMHEHUM B COOTBETCTBUM C
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nosnoxxenueM Ilepuoanueckoi cucreMsl. PelieHne npakTuko-
OPUEHTUPOBAHHBIX TEOPETUYECKUX 3alaHui Ha
XapaKTepU3aUI0 XUMUYECKHX IeMEHTOB «MeTamumdeckue /
HEMETAJUIMYECKME CBOWCTBA XMMHYECKUX DJIEMEHTOB B
COOTBETCTBUU C UX DJIEKTPOHHBIM CTPOECHUEM U IOJIOKEHUEM
B IIEPUOJIMYECKONM CHUCTEME XHMHMUYECKUX 3eMeHTOoB J[.M.
Menpeneesay

Tema 1.3. Conep:xxanue yueOHOro Marepuaja OK 01
CTpoeHne BelecTBa 3 CTtpoeHue BellecTBa M MPUPOAA XUMHYECKOH CBA3M. OK 02
- npupona MHoroo6pa3ue BeuiecT } OK 04
- Crtpoenue BemiecTBa. XUMUYECKas CBSI3b. BUabl XUMHYECKOM
XumpHeckon CBsI3M. CBs3M (KOBaJieHTHAsT HEMOJIApHAas W TIOJISIpHAsA, HWOHHA, OK.07
MHuorooGpasue MeTajumyecKkas). Mexanu3Mbl 00pa3oBaHWs KOBAJIEHTHOM 1K 4.1
BCIIECTB XMMHYECKON CBS3U (oOMeHHBIH U JIOHOPHO- I1K 4.2
akuenTopHslif). Bogopoanas CBS3b. BaneHnTHOCTS.
DNeKTpoOoTpUIaTENbHOCTh. (CreneHb okucieHus. VOHBIL:
KaTHOHBI U aHUOHBI
Tema 1.4. Copep:xaHue y4e0OHOIr0 MmaTepuaja OK 01
Knaccndpuxanus, 4 Kanaccupukanus, 1 HOMEHKJIATypa HEOPraHN4eCKUX OK 02
u HOMEHKJIATYpa peutects OK 04
Knaccudukanuss Heopranuyeckux BemiecTB. HomeHkiatypa
HEOPraHUIECKUX HEOPraHMYECKUX BEIIECTB (OKCHJIbL, TUAPOKCUIbI, KUCIOTHI, OKO07
BelecTB comi). BemecTtBa MOJEKYISPHOTO M HEMOJEKYISPHOTO 1K 4.1
CTPOEHHSL. ArperartHblie COCTOSIHUS BEILIECTBA. I1K 4.2
Kpucrannuueckue u  amopdHble  BelIECTBA.  3aKOH
MOCTOSIHCTBA COCTaBa BellleCTBA. T[HUIMbl KPHUCTAUIMYECKUX
pelieTok (aToOMHasi, MOJICKYJISIpHAs, MOHHASI, METa/NINYecKasi).
3aBUCUMOCTh CBOWMCTBAa BEUIECTB OT THUIIA KPHUCTAJUIMYECKOM
peLIETKU
Tema 1.5. Conepxanue yueOHOro Marepuasia OK 01
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Tunel XUMHYECKHuX | 5 Tunbl XMUMHYECKUX peakuuii OK 02
peaknuii Knaccugpukanuss XMMUYECKHX PEaKIUld B HEOPraHHMYECKOW U OK 04
OpraHMYeCcKOM XMMHH. 3aKOHbI COXPAaHEHUSI MacChl BEILIECTBA, OK.07
COXpaHEHUs WU IIPEBpALICHUSA DHEPrUM IIPU XUMHYECKHUX
peakuusix.  OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIE  pPEaKLUU
(ypaBHEHUS OKHCIICHUSA-BOCCTAHOBJICHUS, CTEIEHb
OKHCIICHUS, OKUCIMUTENIb U BOCCTAHOBUTEINb, OKUCIMTEIBHO-
BOCCTAHOBUTEIIBHBIE PEAKLIUH B IPUPOJE, TPOU3BOJICTBEHHBIX
MPOIIECCaX U JKU3HEICATESIBHOCTH OPraHU3MOB)

IIpakTHyeckue 3aHATHS 2

6 IIpakTHyeckas padbora Ne2

Biausinme  pasinuyHbIX  (GAKTOPOB  HAa  CKOPOCTh
XMMHYECKOH peakuuu

Pemienne mpakTHKO-OPHUEHTUPOBAHHBIX 3aJaHUN HA aHAIU3
(hakTOpOB, BIUAIOUIMX HA U3MEHEHHE CKOPOCTH XUMHUYECKOMN
peakuuu. 3aBUCUMOCTh CKOPOCTH XMMHUUYECKOW PEakiuu OT
NPUCYTCTBUSL ~ KaTaJU3aTOpa HAa NPHUMEPE  Pa3lIoKEHUs
NEepOKCUIa BOAOPOJA C IOMOUIBIO JMOKCHJA MapraHia M
Karajnasbl. PellieHne npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha
npumeHenne npuHununa Jle-Illatenbe pana  HaxoxaeHHs
HaIlpaBJICHUsI CMEILEHHS PAaBHOBECHUS XUMHYECKOW PeaKkuuu 1
aHanu3 (aKTOPOB, BIUSIONIMX Ha CMEIICHHE XUMUYECKOTO

paBHOBECHsI
Tema 1.7. Conep:xaHue y4eOHOTro MmaTepuaja 2 OK 01
PacTBOpHBI, TEOpUs ) OK 02
SIeKTpoHTHIeCKoll | 7 PacTBOpLI, TeOPUs ICKTPOIHTHYECKOH /HCCOUMAH 1 OK 04
HOHHBIA 00MeEH
fucconnanuu " PacTBopbl. BHibl pacTBOPOB 110 COJAEPKAHUIO PACTBOPEHHOTO OK.07
HOHHDBIl 00MeH BemiecTBa.  PactBopumocTh.  [lOHATHE O  JMCIIEPCHBIX 1K 4.1
cucteMax. VCTMHHBIE M KOJUIOMIHBIE PacTBOPLL. MaccoBas I1IK 4.2
N0 BEIIECTBA B pacTBope. IIOHATHE O BOJOPOIHOM
NoKa3arese (pH) pacTBopa. DJIEKTPOJIMTHIECKAs
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mucconranus.  CuipHble W crmabble  DJIEKTPOJIUTHI,
HERJICKTPOJIUTHL. Peakiiu nonHoro oOMeHa

KTHYCCKHC 3aHATUA

IIpakTnueckas padora 3 MHcciaenoBanme JUCCONMALUM
KHCJIOT, COJIell 1 OCHOBAHHUI

HUccnenoBanue TtunoB (IO COCTaBY M KOJHYECTBY
HCXOJHBIX U OOpa3yloIuxcsi BEIIEeCTB) M MPHU3HAKOB
XUMHAYECKUX peakuui. IIpoBeneHne peaknuil MOHHOTO
oOMeHa, ompeaereHue cpeabl BOJHBIX PacTBOPOB.
3aJjlaHus Ha COCTAaBJIEHUE MOHHBIX peakIui

IIpa

KTHYECKUueE 3aHATUA

IIpakTHyeckasi padora 4 [IpuroroBjieHue pacTBOpPoOB
[IpuroroBiieHne pacTBOPOB 3aJaHHOM MACCOBOM  J0JIEH
pPacTBOPEHHOIO BELIECTBA, IPOBEACHHE PEAKIU HOHHOIO
oOMeHa, oOmpeleleHne CcpeAbl PacTBOPOB  BEIIECTB C
MTOMOIIIBIO YHUBEPCAIBHOTO MHIUKaToOpa (xucnas,
HEWTpapHas, IIeNIouHas). 3alaHusl Ha COCTaBJICHHE MOHHBIX
peakuuii. Pemenne npakTMKO-OpPUEHTUPOBAHHBIX PACUETHBIX
3alaHUil  HAa PacTBOPBL, HCHOJb3yeMble B OBITOBOM U
IIPOU3BOJICTBEHHOM AESATEIIbHOCTH YEJIOBEKA

Paznea 2. Heopranuuec

Kasi XUMHSHA

»

Tema 2.1.
PuU3uKO-XUMHUUYECKHE
CBOlicTBa
HEOPraHU4eCKUX
BeEllIeCTB

Conep:xaHue y4eOHOro MmaTepuaja

10

MeTa/JIbl H HEMETAJIbBI

Ilonoxxenne  metraiuioB B llepuomuueckont  cucreme
XUMHYECKUX DJIEMCHTOB. OcoOeHHOCTH CTpOEHUS
JJICKTPOHHBIX ~ 000JI0YEK aroMoB  MeTauioB.  OOmiue
¢uzndeckue cpoiictBa MetayioB. CIuiaBpl  METaJLIOB.
DNEeKTPOXUMHUYECKU I pan HaIpPsHKEHU N METaJIJIOB.
XVUMUYECKUE CBOMCTBA BaXHEWIIUX METaUIOB (HATpUH,
KQJINM, KaJIbLUNA, MarHui, aJlfOMUHHUH, LIUHK, XpOM, XKEJIE30,
Menb) M UX coequHeHuid. OOmme crnocoObl MOJTydeHUs
MeTaiuioB. [I[puMeHeHre MeTalioB B OBITY M TEXHUKE

[losoxenne HemeraioB B Ilepuoamyeckoil  cucreme

OK 01
OK 02
OK 04
OK.07
[IK 4.1
[IK 4.2
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xuMHuueckux snemeHtoB JI.M. MeHnueneeBa U 0COOCHHOCTH
cTpoeHuss aToMoB. Dusuyeckue CBOWCTBA HEMETAJLJIOB.
AnnoTponusi HEMETAJUIOB (Ha MpUMEpe KHUCIOPOAA, CEpBI,
docdopa u yriaepona). XuMHUIESCKAE CBOWCTBA U MPUMEHEHUE
BOXHEHIIINX HEMETaUIOB (TaJoreHOB, Cephl, a3ota, gocdopa,
yriaepoaa M KPEMHHS) M HUX COEIUHEHMH (OKCHJIOB,
KHCIIOPOACOAEPKAIINUX KHCIOT, BOJOPOJIHBIX COEAUHEHU).
[IprMeHeHne Ba)XKHENIINX HEMETAJUIOB U X COEIMHEHUN

Conepxxanue yueOHOro Marepuaja

11 | XuMuuecKkue CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHU4ecKuX BellecTB.
(OKCHIOB, THAPOKCUIOB, KHCIIOT, COJIeH u Jp.). [ eHeTnueckas
CBSI3b  HEOPTraHWYECKHX BEIIECTB, MPHHAMICKANIUX K
pa3IMYHBIM KJIaccaM. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOWCTB
MPOCTBIX BEIIECTB, BOJOPOJHBIX COCIUHEHUH, BBICIIHX
OKCHJIOB ¥ THAPOKCHUIOB

IIpakTHYecKue 3aHATHS

12 | lIpakTuyeckasi padora Ned5

HNnenTndukanus HeoOpraHuyeCKUX BellecTB

Pemienne 9SKCepUMEHTAIBHBIX 337ad 10 XUMHYECKUM
CBOWMCTBAM METAJJIOB M HEMETA/UIOB, IO PACIO3HABaHUIO U
MOJTYYCHHIO COeIMHEHUI METAJIJIOB n
HEMETaJUIOB(B3aUMOJICHCTBUE THAPOKCHUIA aFOMHHUS C
pacTBOpaMH  KHCIOT W  IIejouel,). HWuentudukarus
HEOPraHWYECKUX BEIIECTB C HKCIOJb30BAHHUEM HX (U3HKO-
XUMHUYECKUX CBOMCTB, XapaKTEPHBIX KAUECTBEHHBIX PEAKIIUM.
NnenTudukanus HEOPraHMYECKUX BemiecTB».Pemenue
SKCHEPUMEHTANBHBIX 3371a4 110 XMMHUYECKHUM CBOWCTBAM

MCTAJIJIOB H HCMETAJJIOB, IO PpPaClIO3HABAHHKO U
IMOJIY4YCHHIO COCIMHEHUNM MeETallJIOB MU HEeMeTaJlJloB.
I/I,Z[eHTI/I(I)I/IKaI_II/IH HCOPTraHUYCCKUX BCIICCTB C

HCIIOJIB30BaHHUEM  HUX (I)I/I3I/IKO-XI/IMI/I‘-IGCKI/IX CBOI>'ICTB,
XapPaKTCPHBIX KaYCCTBCHHBIX peaKuHﬁ. KauecTBeHHBIC

OK 01
OK 02
OK 04
OK.07
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peakuuu Ha cynbdar-, KapOOHAT- U XJIOPUJ-aHUOHBI, HA
KaTHOH aMMOHHS.

Paznen 3. TeopeTrnueckue OCHOBBI OPraHUYECKOM XMMHUU OK 01
OK 02

Tema 3.1. Conepxxanue yueOHOro Marepuasa OK 04
Knaccnduxanus, 13 | Knaccudukanmus, cTpoeHune " HOMEHKJIATYypa OK.07
cTpoenme " OPraHHYeCKHX BellecTs . K 4.1

HpCI[MeT OpPraHu4€CKOU XUuMHUHN: €€ BOSBHUKHOBCHHEC, Pa3BUTUC :
HOMeHK‘HaTypa W 3HAUCHUC B IIOJYYCHHUHW HOBBIX BCHICCTB W MATCPHUATIOB. HK 42
OpPraHn41eCcKux Teopuss  CTPOEHMS  OPraHWYECKHX  COeAMHEHWH  A.M.
BeIIecCTB byrnepoBa, €€ oOcHOBHble TOJIOKEHUSA. CTPYKTypHBIE

(dhopMyaBl OpraHMYECKUX BEMIECTB. ['OMOJIOTHS, H30MEpHS.

XUMHYeCcKast CBSA3EL B OpPTraHNYCCKUX COCAMHCHUAX: KPATHBIC

CBSI3H, G- U T-CBSI3U.

[IpencraBnenne o KiIacCU(PHUKAIMKA OPTaHUYECKUX BEIIECTB.

Howmenknarypa OPraHUYECKHUX COEIMHEHMI

(cucremaTtnyeckas) ¥ TPHBHAJIbHBIC HAa3BaHWS Ba)KHEHIINX

MPEICTABUTENICH KIIACCOB OPTaHWYECKHUX BEIIECTB
Pasnen 4. YraeBonopoabl OK 01
Tema 4.1. Cozep:kanne y4eGHOro MaTepuaia OK 02
Yraesomopoast u mux | 14 | Yriaesoxopons: OK 04
NPHpPOTHbIe Hpez[enmfme YIJIEBOJAOPOIBL. } OK.07
HCTOYHIKH (aymkaHBI):COCTaB U CTPOCHUE, TOMOJIOTHYCCKHHA PSI. MeIaH u MK 4.1

ATaH: COCTaB, CTpOEHUE, (PU3NICCKUE U XUMHUECKUE CBOMUCTBA
Tema 4.2. 1K 4.2

POu3znKo-xuMu4YecKue
CBOMCTBAa
YIJIeBOAOPOIA0B

(peakiuu 3aMeIICHUsT U TOPSHHUS ), TTOJTyYCHHUE U IIPUMCHEHUE.
HenpenenbHble yrieBoI0po bl

(ayIKeHBI, aJIKAIUCHBI, AJTKUHBI).

AJKEHBI: COCTaB ¥ CTPOCHHE, TOMOJIOTUYECKHI psifl. DTUIICH U
IOPOMUJIEH: COCTaB, CTPOCHHUE, (PU3NYECKHE M XUMHUYECKHE
CBOWCTBa (peakuuud TUIAPUPOBAHMS, TaJOTCHUPOBAHMUS,
TUAPATAlMN,0KUCTICHUSI U TOJIMMEPHU3aluH) TOIy4eHHe W
MIPUMEHECHHE.

AnkanueHsr: OyraaueH-1,3 u MetunOyraauen-1,3,
XUMHYECKOE CTPOEHHE, CBOMCTBA (peakius MOJMMEpHU3alliHn),
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MpUMEHEeHHE (VIS CHHTE3a MPHUPOJHOTO U CHUHTETUYECKOTO
KaydyKa U Pe3UHbI).

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTHUECKUI
psiA. ALIETHIICH: COCTaB, XMMHYECKOE CTPOCHUE, (PU3UIECKUE
U XAMHYECKHE CBOHMCTBAa  (pEakiuu  THIPHPOBAHUS,
TaJIOTCHUPOBAHMS, THUIAPATAIMN TOPEHHS), TONYYCHUE W
npuMeHeHre (MCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHHU
JUTSL CBAPKH U PE3KH METAJLIOB)

ApoMartudeckue yrieBoJaoposl

(apensl). beH3zon u Toxyos: cocTaB, CTpoeHHE, GU3UUECKUE U
XAMHYECKAE CBOWCTBA (pPEaKIMM TaJOrCHUPOBAHUS U
HUTPOBAHHUSA), TOJyYeHHE U TPHUMEHEHHE. TOKCHYHOCTH
apeHoB (BiMsHHME OCH30J1a HAa OpPraHu3M  YeJIOBEKa).
I'enernueckas CBSI3b MEXTy YTIIEBOJIOPOIAMH,
MPUHAIICKANTUMH K PA3JIMIHBIM KJIaccaM.

[IpupoHbIe UCTOYHHUKHK YIIIEBOAOPOJOB. [IpuponHbiii ra3 u
nonyTHele HedTsHble ra3bl. HedTh m e€ mpoucxoxiaeHue.
CrmocoObsl  mepepaboTKM  HEPTH: TEpPEeroHkKa, KPEKUHT
(TepMHUYECKUH, KaTAIMTHYECKHK), TUpoau3. I[IpoayKTs
nepepaboTku HedTH, UX MPUMEHEHHE B IPOMBIIUICHHOCTH
u B ObITy. KaMeHHBII yroJib U IPOAYKTHI €ro epepadoTKu
OU3NKO-XUMUYECKUE CBOMCTBA YIJIEBOIOPOIOB

TpuBmnanpHas U MeXAyHApOIHAS HOMEHKIIATypa, XUMHUYECKHE
CBOMCTBa, CIOCOOBI MOJIy4eHHS YIriieBo0poaoB. [lomydyenue
STHJIEHA U U3y4YEHHE ero CBOWCTB. MoJienupoBaHHE MOJEKYI
U XHMHYCCKHX MPEBPAIICHUH YIiaeBoA0poaoB (Ha mpumepe
9TaHa, TUJICHA, Al[CTUIICHA U JIP.) U TaJIOTEHOPOU3BOTHBIX

IIpa

KTHYE€CKHE 3aHATUA

15

IIpakTuueckas padora 6 MogeaupoBanue MOJIEKY.JI
OPraHMYeCKHUX BeleCTB OTAeIbHBIX KJIAaCCOB
MopenupoBaHue MOJIEKY]I U XUMUUYECKUX NPEBPAILCHUN
Ha [IpUMepEe dTaHa, dTUJICHA, alleTUJIeHAa U JIP.

OK 01
OK 02
OK 04
OK.07

19




Paznea 5. Kucsiopoaocoaepxanue opraHudeckue coeAMHEHHsI

Tema 5.1.

Crnuprbl. ®eHoJI
Tema 5.2.
AJIbIeruabl.
KapOoHnoBbie
KHCJIOTBI.

Cioxubie 3pupbI
Tema 5.3.

YriuaeBoasl

Tema 5.4.
POu3nKo-xuMHUYECKHE
CBOJiCTBA
KHCJIOPOA0COIEP KA
HUX OPraHMYeCcKuX
coeIUHEeHUuH

Conepxanue yueOHOro Mmarepuaja

16

Kucnoponocoaep:kamue oprannyeckue coeJMHeHUs
[MpenenbHbIe OTHOATOMHBIC CHHPTHI (METAaHOJI M ATAHOJ):
CTpoeHUe, QU3HYECKUE U XUMUYCCKUE CBOWMCTBA (PEAKIUU C
AKTUBHBIMH METaJUIAMH, TaJIOT€HOBOJOPOJaMH, TOpEHHuE),
MpUMEHCHHE. BoOMOpOAHBIE CBS3UM MEXAY MOJICKYJIaMH
cnupToB. PU3NOIOTUYECKOE JAEHCTBHE METaHOJIa U ATaHoJa
Ha OpraHM3M 4YeJIOBEeKa.

MHoOrOoaToMHbIe CIUPTHI  (ITUIICHTIIMKOJIL U TIIHIEPHH):
CTpOEHMUE, buznveckue 5 XUMUYECKHUE CBOICTBA
(B3aHMOHeﬁCTBHe CO IICJIOYHBIMH METalZlaMH, Ka4€CTBCHHAaA
peakuuss Ha MHOTOaTOMHble cnupThl). Dusnonormueckoe
JIECTBHE HA OpraHu3M uenoBeka. [I[puMeHeHne rnuuepuHa u
STUJICHTJIUKOJIS.

®enos. CtpoeHHE MOJIEKYNbI, (U3UYECKHE U XUMUUYECKHE
CBOMCTBa (denoma. ToxcnuHOCTH deHnoa, ero
¢usnonoruyeckoe JEHCTBUE HAa OpraHU3M  4eJOBEKa.
[Ipumenenne peHona

Anbreruipl U KETOHBI ((opMasIbleruj, aueTalbJeru/,
alleTOH): CTpOoeHHue, (PU3NYeCKHhe M XHMUYECKHE CBOICTBa
(peakuuu OKHUCIIEHHS U BOCCTAaHOBJICHUS, KaueCTBEHHBIC
peaxium), noJydeHue u NpuMeHeHHeE.

OAHOOCHOBHBIE  TpeAelbHbIE  KapOOHOBBIE  KHUCIIOTHI
(MypaBbMHAs M YKCYCHAsi KUCIIOTBI): CTpOEHUE, PU3NYECKUE U
XMMHYECKHUEe CBOMCTBa (0OIIMe CBOWCTBA KHUCIOT, PEaKIIHs
sTepuduKanum), ModydeHue u npumeHenue. CrteapuHoBas U
OJICMHOBAas ~ KUCJIOTBl ~ KaK  MPEACTaBUTENN  BBICIIHUX
KapOOHOBBIX KHCIOT. MblIa KaK COJIM BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIee JeiiCTBHE.

CrnoxHble 3QuUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHCIOT.
lupponus cnoxubix 3¢upoB. Kupel. [maponus Kupos.
[Ipumenenwne xupoB. bruonornyeckas pojb KUPOB

YrneBospl: cocTaB, KiacCU(pHUKAIUS YTIEBOAOB (MOHO-, IU- U

OK 01
OK 02
OK 04
OK.07
IIK 4.1
IIK 4.2
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nonucaxapuapl). [roko3a — mpocTedMii MOHOcaxapui:
OCOOCHHOCTH  CTPOCHHUS  MOJICKYNIbI,  (U3HYECKUE U
XUMUYECKHE CBOMCTBAa TJIFOKO3bl  (B3aMMOJIEHCTBHE C
ruapokcugoM menu(ll), okuciieHne aMMUaYHBIM PacTBOPOM
okcuaa cepedpa(l), BoccTaHoBieHHE, OpOKEHUE TIFOKO3bI),
HaXOXJEHWE B  TPHPOJE, MNPUMCHCHHE  TJIIOKO3HI,
OWoyoruvecKkass pojib B JKU3HEICATCILHOCTH OpTraHU3Ma
yenoBeka. PotocunTe3. pykTo3a Kak U30Mep TIIFOKO3BI.
Caxapo3a — TIpEICTaBUTENb JAWCAXApUIOB, THAPOIIU3
caxapo3bl, HAaX0XKJICHUE B TIPUPO/IC ¥ IPUMECHCHHE.
[Monmucaxapuapl: KpaxmMand W IEUTI0JI03a KakK IMPUPOIHBIC
noymMepsl. CTpoeHHe KpaxMaia U IEJUTIOJIO3bI, PU3NIeCKHe
Y XHMHYECKUE CBOMCTBA Kpaxmaia (THUIApOJIH3, KadeCTBEHHAS
peakmus ¢ o1o0M)

TpuBHambHas U MEXTyHAPOIHAS HOMEHKIIATYpa, XUMHUSCKUC
CBOWCTBa, CHOCOOBI TMOJy4YEHUS] CHOUPTOB U  (PEHOJIOB,
KapOOHOBBIX KHCJIOT W 3(UPOB, aIbJACTUIOB W KETOHOB.
CocraBieHue cxeM peakiui (B TOM YHUCIIe MO MPeAoKeHHBIM
LENOYKaM TPEBpAIlCHUI), XapaKTepU3YIOUIUX XUMHUYECKHE
CBOICTBa KHCJIOPOI0COAePHKAIINX OpraHUYECKUX
COEeIUHEHNN

[IpoBenenue, HabOIIOACHNE W ONMHCAHUE JIEMOHCTPALMOHHBIX
OTBITOB: TOPEHHE CIHUPTOB, KAUECTBEHHBIE  pPEaAKIIUU
OJIHOATOMHBIX ~CIHUPTOB (OKUCJICHHE JTaHOJA OKCHUIOM
menu(ll)), MHOroaTOMHBIX  CHUPTOB  (B3aUMOJCHCTBHE
ranepuHa ¢ rugpokcuaom  meau(ll)),  ampaerumos
(oxucaeHMEe aMMHAyHBIM pacTBOpoM okcuma cepebpa(l) u
ruapokcugaoM Menu(ll), B3aumoeiicTBrue kpaxmania ¢ HOJA0M),
M3y4eHHE CBOMCTB pacTBOPA YKCYCHOM KHCIOTHI

Pazngen 6.A30Tcoaepxaniue opraHudeckie coeAMHeHus!

Tema 6.1.

\ Conepxanue yueOHOro Marepuasa

OK 01
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AMHMHBI. 17 | A3oTcoaepxainue opraHudeckue coeJMHEeHUs1 OK 02
AMMHOKHCJIOTEL AMUHBI: METHJIAMUH — MPOCTEUIINNA MPEACTaBUTEIb AMUHOB: OK 04
Benkn COCTaB, XUMHYECKOE CTPOCHHUE, bu3nUecKue U XUMHYECKHE OK.07
CBOMCTBA, HAXOXK/ICHUE B MPUPO/IE.
AMMHOKHUCIOTHI Kak ampoTepHbIe OPraHuYeCcKHue TK 4.1
coequHeHusl. Duznueckne W XMMUYECKHME  CBOMCTBA 11K 4.2
aMUHOKHUCIIOT (Ha TmpuMmepe TIiunuHa). buonoruueckoe
3Ha4YEeHHE aMUHOKHUCIOT. [lenTusl.
benku xak npupoansie nmonuMepsl. [lepBudnas, BTopuyHas u
TpeTU4YHasi CTpyKTypa OenkoB. XHMHUYECKHE CBOMCTBa
OCJIKOB: THUAPOJIN3, IEHATYpallns, KaYeCTBEHHbIE PEaKluu Ha
Oenku
IIpakTHyeckue 3aHATHS OK 01
18 | IpakTuyeckasi padora / PemieHue 3KcnepUMEHTAIbLHBIX OK 02
32124 HA UIAECHTH(PHUKALUIO OPraHuYeCKUX COeTUHEHU i OK 04
OKCHEPUMEHTAIBHOE 3aKpPEIJICHNE KaueCTBEHHBIX pEaKIUu 0OK.07
Ha OCHOBHBIE KJIaCChl OPraHNYECKHUX BELIECTB MK 4.1
IIK 4.2
Pa3nen 7.BbIcOKOMOJIEKYJISIPHBIE COCIUHECHUS
Tema 7.1. 19 | OcHOBHBIE TOHATHS XHMHH BbICOKOMOJIEKYJISIPHBIX OK 01
IlnacTmacesl. COEAMHEHUH OK 02
Kayuaykn. Bosokna MOHOMEp,  MOJMMEpP, CTPYKTYpHOE  3BEHO,  CTEIEHb OK 04
NOJIMMEPU3ALUU, CPEAHssl MOJIEKyIsipHas Macca. OCHOBHBIE OK.07

METOJIbl CHUHTE3a BBICOKOMOJICKYJISIDHBIX COCAMHCHUH —
HOJIMMEPH3AIHS ¥ ITOJTMKOHICHCALIHS.

O3zHakoMIieHHE ¢ 00pasliaMH MPHUPOJHBIX U UCKYCCTBEHHBIX
BOJIOKOH, IJIACTMAacC, KaydyyKOB: TJIACTMACChl (MTOJIUITHIIEH,
MOJIUTIPOTTUJICH, MOJIUBUHUIXJIOPUI, MOJIUCTHPOIT);
HATypalbHBI U CHHTETHYECKHE Kaydyku (OyTaJueHOBBIH,
XJIOPOTIPEHOBBI ¥ HW30MPEHOBBIN); BOJOKHA (HATypajabHbBIC
(x70MOK, mEepcTh, MIENK), WCKYCCTBEHHBIE (aleraTHoe

BOJIOKHO, BI/ICKO3a), CHUHTCTHUYCCKHUC (KaHpOH n J'IchaH)
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Pasjnen 8. Xumust B ObITY M IPOM3BOJACTBEHHOM 1eATEIbHOCTH Y€JI0BEKA

Tema 8.1.
XHMHYecKue
TEeXHOJIOTUH
NOBCEJHEBHOM
npogeccuoHaAIbLHON
JaesITeJJbHOCTH
yeJioBeKa

B
u

20

IIpakTnyeckune 3aHATHS

IIpakTnueckas padora 8 IlpeacraBieHue Keiica o
NpUMeHEeHHH XUMHYeCKOro BelecTBa

[IpaBusia 3K0JIOTMYECKH 11€71eCO00PA3HOTO TOBEACHUS B OBITY
U TPYIOBOW JEATENILHOCTH B IIENISAX COXPAaHEHHS CBOETO
3I0OPOBBSI M OKpYXKAIOIIEH TNPHUPOJHOW Cpebl, OMACHOCTh
BO3/ICHCTBUSI HA JKMBBIE OPTaHU3MbBI OPraHHMYECKHX BEIIECTB
OTIENBHBIX KJIAaccOB (YIIEBOAOPOIBI, CHHPTHI, (EHOIBI,
XJIOPOPraHWYeCKHue TPOU3BOAHBIC, ANBIACTHUABI W  IIp.),
MoKa3aTellb TPENeNbHO JOMYyCTHMON KOHIEHTPAIlUU H €ro
WCTIOJIb30BAHHUE.

Pons xumuu B obecrieueHnn SKOJIOTUIECKON, YHEPreTHIECKON
W TUIIEBOM 0€30MacHOCTH, Pa3BUTUM MEIAWIIWHBI, CO3TaHUU
HOBBIX  MarepuasioB (B 3aBUCUMOCTH  OT  BHJA
npoheCCHOHANBHON  NIEATETLHOCTH), HOBBIX HCTOYHHKOB
SHepruu (aJbTepHaTUBHbIE UCTOYHUKU dHeprum). [lonstue o
HayyHBIX METOJaX IO3HAHUS BEIIECTB U XHUMHUYECKHUX
peakuuii. IlpencraBnenus o6 oOOMMX HAyYHBIX MPHHIMIIAX
IPOMBIIUICHHOTO TOJYYeHHUS Ba)KHEHIIMX BeEllecTB (Ha
npuMepax IPOM3BOJICTBA aMMHaKa, CEpHOM  KHCIOTHI,
METaHOJIa).

XuMUg W 30pOBbE UeJOBeKa: IpaBwia 0e30MacHOro
UCIIOJIb30BAaHUSl  JIGKAPCTBEHHBIX  IpernapaToB, OBITOBOMA
XMMHH B TIOBCEHEBHON KU3ZHU

Pemenue keiic-3a1a4 no TeMaM: MUILEBbIE TPOAYKThI, OCHOBBI
palMOHANBHOTO THTAHUS, BAXKHEHIIME CTPOUTENbHBIE U
KOHCTPYKIIMOHHBIE ~ MaTepuaibl,  CEIbCKOXO03IHCTBEHHOE
MPOU3BOJICTBO, KPAcKH, CTEKJIO, KepaMHuKa, MaTepHallbl s
JNIEKTPOHUKH, HAHOMAaTepuasbl, TEKCTUJIbHBIE BOJIOKHA,
UCTOYHUKHA DHEPrHM, OpPraHUYeCKue ¥  MHUHEpaIbHBIC
ynoOpeHus, JeKapCTBEHHbIE U KOCMETHYECKHE MperapaTsl,
ObITOBas XUMUS, MaT€pUAIbl M3 HCKYCCTBEHHBIX W

OK 01
OK 02
OK 04
OK.07
[IK 4.1
IIK 4.2
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CUHTETUYECKUX BOJIOKOH.
3amuTa IpeCTaBlIEHUE Pe3yJIbTaTOB PELICHMs Kelic-3a/1ad B

dbopme  MHHH-IOKJIAAA  (OTMyCKaeTcs  MCIOJIb30BAaHUE

rpadM4ecKuX U MPe3eHTAIMOHHBIX MaTePHAaJIOB)

21 | IloBTOpenue u 0600MEHNE H3YICHHOTO MaTepHrala 2
22 | Utorosoe 3ansitue 2
Bcero: 44
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3 YCJIOBUus PEAJIM3ALINHU IMPOI'PAMMBbI
OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O ITPEJIMETA

3.1 Peanuzanusi mnporpamMmbl Y4yeOHOro mpeaMera TpedyeT HAJIUYUA
yueOHOro kadbuuera « XuMus».

Peanuzauust nmporpaMmbl ydyeOHOTO NpeaMeTra TpeOdyeT Haaudusi y4yeOHOro
KaOWHeTa XUMHH.

O6opynoBaHue yueOHOTr0 KaOMHETa XUMUMU:

Kommext mebenu (mkad - 61mr., cton 1-TymO00BbIi 41T., cTONM — 15 1IT., CTYN
- 27mIT.), CTOA JEMOHCTPAIlMOHHBIA — 3 IUT., JOocKa ayauTopHas — | MIT., CTyl
YUYEHUYECKUM Ha MeTajulokapkace— 3 mT., mkadp — 1 mr., mkad KHWKHBIA — 1 mrT.,
MUKpPOCKON — 5 IIT., Nmepuoauyeckas cucreMa MennaeneeBa — 1 MIT., CTEHIBI,
KOMIUIEKT Yy4eOHO-HArJIAIHbIX MOCOOMM MO XMMHH, MOPTPEThl XMMHUKOB - 5 IIT,
XUMHYECKOE 000pYIO0BaHHUE U PEAKTUBBI, HAOOP TOTOBBIX MUKPOTIPETIAPATOB.

3.2 UudopmannonHoe odecneyeHue peain3aniu NporpaMmmbl

3.2.1. OcHOBHbBIE TIEYATHBbIE U YJIEKTPOHHbIE U3aAHUS

1. Xumus : 10 knace : yrinyOon€éHHbld ypoBeHb : yueOnuk / B. B. Epemun, H. E.
Ky3semenko, B. U. Tepenun [u np.] ; nox pemakuueit B. B. Jlynuna. — 10-¢
u3n., ctep. — Mocksa : [Ipocemenue, 2023. — 446 c¢c. — ISBN 978-5-09-
107226-6 // Jlamb : DdieKkTpoHHO-OMONMoOTeuHas cuctema. — URL:
https://e.lanbook.com/book/334892. — Pexum jgoctyma: [uiss aBTOPHS3.
1I0JIb30BaTENIed. — TEKCT : DJIEKTPOHHBIN.

2. Xumus : 11 knacc : yrry6néunbsiii ypoeHs : yueOnuk / B. B. Epemun, H. E.
Ky3bmenko, A. A. Jlpo3nos, B. B. JIlynud ; noa peaakuueii B. B. Jlynuna. —
10-e u3na., crep. — Mocksa : IIpocsemnienue, 2023. — 478 ¢. — ISBN 978-5-
09-107469-7 // Jlamp : »snexTpoHHO-OMOMMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/334904. — Pexum jgoctyma: JUiss aBTOPHS3.
MoJIb30BaTeNe. — TEKCT : 3JIEKTPOHHBIN.

3. T'abpuensn, O. C. Xumus : 11 kmacc : 6a30Bbiii ypoBeHb : yueOHuk / O. C.
INabpuensu, U. I'. Octpoymos, C. A. CnankoB. — 5-e uzn., ctep. — Mocksa :

IIpocsemenne, 2023. — 127 c¢. — ISBN 978-5-09-103623-7 // Jlanp :
AIEKTPOHHO-OMOIMOTeUHAS cucTema. — URL.:
https://e.lanbook.com/book/335036. — Pexum goctyma: [uisi aBTOpHS3.

MOJIb30BaTeNie. — TEeKCT : 3IIEKTPOHHBIN.
4. T'abpuensn, O. C. Xumus : 10 kimacc : 6a30BbIii ypoBeHb : yueOHUK / O. C.
I'abpuensn, U. I'. Octpoymos, C. A. CnaakoB. — 5-e u3f., crep. — Mocksa :

IIpocsemenne, 2023. — 128 c¢. — ISBN 978-5-09-107222-8 // Jlanp :
AICKTPOHHO-OMOIMOTeUHAS cucTema. — URL.:
https://e.lanbook.com/book/335039. — Pexum goctyma: [uisi aBTOpHS3.

MOJIB30BaTeNeH. - TEKCT : JIIEKTPOHHBIN.
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3.2.2. JlomojHUTEIbHbIe HCTOYHUKM:

[lerposa, T.B. Xumus/ YueOHo-meTonuueckoe nocodbue Paznen oprannyeckas
xumusi/ T.B. IletpoBa. - Apxanrenbck, 2021 — 113 c. Pexum pnocrymna
\\MS\Books_Irbis\UchMetodposobiehimiya21-22PetrovaTV.docx
www.pvg.mK.ru (onmummuazna «I[Tokopu BopoObeBBI TOPBI»).
www.hemi.wallst.ru (OGpa3oBaTeNbHBIN CAUT AJISI MIKOJIBHUKOB «XUMHUSI»)
www.alhimikov.net (O6pa3oBaTenbHbINA CAUT AJIs MIKOJIBHUKOB)
www.chem.msu.su (DnekTpoHHas OUOIUOTEKA 110 XUMUH )

www.enauki.ru (MHTEpHET-U3aHue i yuurenel «EcTecTBeHHbIe HayKu))
www. lseptember.ru (MmeTonuueckas razeta «lleppoe ceHTAOPS»)

www.hvsh.ru (kypHan «XuMus B mIKOJIE»)

www.hij.ru (KypHan « XUMHS U KU3HBY)
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4 KOHTPOJIb n OILEHKA PE3YJbTATOB OCBOEHUA
OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O ITPEJIMETA

KoHTpone © oOIleHKa pPACKPBIBAIOTCS YEpe3 YCBOCHHbIE 3HAHUA U
MPUOOPETEHHbIE CTYACHTAMH YMEHHUsI, HalpaBJIeHHbIE HA (JOPMUPOBAHHUE OOIIMX U
npodeccuoHaIbHbIX KOMIIETEHLIUH.

Koabl popmupyembix Tun oeHoOYHBIX MEPONIPUATHH
KOMIIETeH LM H

OK 01 — YCTHBIU OIIPOC;
OK 02 - (ppoHTANBHBIN OMPOC;
OK 04 - HaOJIIOZICHUE 32 XOJIOM BBITIOJIHEHHUS
OK 07 npakTuyeckux padot Nel-8;
[IK 4.1 - OLICHKA PE3YJbTAaTOB BHIIIOJHECHUS
[1IK 4.2 npakTuueckux padot Nel-8;

-OllEHKA PEIICHUS KaYeCTBCHHBIX,
pacyETHBIX, MPOPECCHOHAIBHO-
OpUEHTHUPOBAHHBIX 33]1a4;

- TECTUPOBAHHUE;

— MIMCbMEHHBIN OIPOC;

— OLIEHKA BBICTYIIJIEHUS C JOKJIAIOM
(cooOmeHneM):

-nud HepeHITMPOBAHHBIN 3aUET.
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