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1 OBHIASA XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBI
OBIHIEOBPA3OBATEJIBHOI'O YYEBHOI'O MNPEIMETA OYILO/
XUMUs

1.1 MecTo npeaMeTa B CTPYKTYpe 00pa3oBaTe/ibHON MpoOrpaMMbI:

OO01eoOpa3oBaTeNbHbIN yUeOHBIA IpeAMET « XUMUSA» ABIIAETCA 005S3aTeIbHON
yacThio 00IIeo0pa3oBaTenpHOr0 Iukiaa oOpa3oBaTenbHOl mporpamMmbel CIIO B
cootBercTBUM ¢ PI'OC no cnenuanbHoctn 09.02.07 MHPOpManroHHbBIE CUCTEMBI U
POrpaMMHUPOBAHHE.

1.2 Henau u ni1aHupyeMble pe3yJibTaThl OCBOCHHS MpeaMeTa:

1.2.1 Hesn 001eo0pa3oBaTe/IbHOIO NPeaMeTa:

- dbopMHUpOBaHHWE CHCTEMbl XHMMHUYECKMX 3HAHMW KaK BaKHEUIIEH
COCTAaBISIIOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MHpa, B OCHOBE KOTOPOM JexXaT
KJIIOUEBbIC MOHATHUA, (PyHIaMEHTaIbHBIE 3aKOHBI M TEOPUU XUMHUHU, OCBOCHHE S3bIKA
HayKd, YCBOCHHME U  T[OHMMaHWE  CYIIHOCTH  JOCTYNHBIX  OO0OOIIECHUI
MHPOBO33PEHYECKOT0 XapakTepa, O3HAKOMJIEHHE C UCTOpPHEH WX pa3BUTUA W
CTaHOBJICHHUS;

- dbopMupoBaHHEe U Ppa3BUTHE TNPEACTABICHUM O HAYYHBIX METOAax
MO3HAHUS BEHIECTB U XUMHUYECKUX PEaKIUH, HEOOXOAMMBIX IS MPUOOpETEeHUs
YMEHU OPHUEHTUPOBATHCA B MHUPE BEIIECTB MU XUMUYECKUX SIBIICHHUI, MMEIOLIUX
MECTO B PUPOAE, B TPAKTUUECKON U TOBCETHEBHOM KU3HU;

- pa3BUTHE yMEHUH W CIOCOOOB  JIESITENBHOCTH, CBSI3aHHBIX C
HaOJI0JICHUEM U OOBSICHEHHEM XUMHUUYECKOTO AKCIEPUMEHTa, COOIIOICHUEM TPaBUI
0e301acHOro o0panieHus ¢ BEIeCTBAMH.

3amauym npeaMmera:

1)  cdopmupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHYECKUX
MPOLIECCOB M SIBIICHUM B OKPYXAIOUIEH Cpelie, a TaKXKE MX CBA3b C LEIOCTHOU
Hay4YHOU KapTUHOW MUpA U IPYTUMH €CTECTBEHHBIMU HAYKaAMU;

2)  pa3BUTb YMEHHUS  COCTaBIATH  (OPMYJIBI  HEOPraHWYECKUX U
OpraHUYECKUX BEIECTB, YPABHEHUS XUMHUYECKHX PEAKIUH, OOBACHITH WX CMBICI,
MHTEPIPETUPOBATH PE3YJIbTATHl XUMUUECKUX IKCIIEPUMEHTOB,

3) chopMHpOBaTh HABBIKM MPOBEACHUS] MPOCTEUINNX  XUMHYECKUX
AKCIIEPUMEHTAJLHBIX ~ HWCCJICIOBAaHUNM C COONIIOZCHHEM TMpaBWi  0OE30MacHOTO
oOparieHus ¢ BEIecTBaMu 1 JIa0OpaTOPHBIM 000PYI0BAHUEM;

4)  pa3BUTh yYMEHHUS HAaxXOAWTh, aHAJIM3UPOBATh M  KCIOJb30BaTh
nHpOpMAIIMI0O XUMHUYECKOTO XapakTepa U3 pa3IMYHbIX  HHOOPMAIIMOHHBIX
HMCTOYHUKOB, BKJIIOUYasi Y4EOHYIO JIUTEpATypy, HaydHbIC MyOJMKAIMM U UHTEPHET-
pecypcehl;

5) chopMUpoBaTh  yMEHUS  IPOTHO3UPOBATH  MOCIEJACTBHUS  CBOEH
NEATeIbHOCTY M XUMHUYECKUX TMPUPOAHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX
MPOIIECCOB, YUUTHIBAST BO3MOXKHBIE IKOJIOTHYECKHUE U COLIMAIbHBIC BO3JIEHCTBUS;



6)

chopMHUpOBaTh TIOHMMAHWE 3HAYUMOCTH JOCTIKCHUA XUMHUYECKOU

HAyKd W TEXHOJIOTHH MJis Pa3BUTHUSI COLMAIBLHOM M TMPOU3BOACTBEHHON cdep ¢
yYMEHHUEM MIPUBOJIUTH IPUMEPHI UX MPUMEHEHHUSI B Pa3IMUHBIX chepax KU3HU.

1.2.2

I[lnanupyembie pe3yJbTaThl

OCBOCHHSI 001e00pPa30BaATEIBHOIO

npeamera B cooTBeTcTBHU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO
O6mue xommereHuu (mamee — OK) m npodeccrmoHanbHbIE KOMIETECHIIMH
(manee — I1K) ®I'OC CIIO B coOTHECEHHH C JIMYHOCTHBIMHU, METANPEIMETHBIMU U

OpeIMETHBIMU pe3yibTaTaMu o0y4deHus 0a30BOro ypoBHS (najee —

®I'OC COO npexacraBieHsl B Ta0IHULE:

I1PG)

Konn [InaHnpyemble pe3ynbTaTbl OCBOCHUS IIPEIMETA

HAaNMEHOBA

HHE JlnunocTHbIe U MeTanpeaMeTHbie | [IpeameTHble (AUCIUTIITMHAPHBIE)

(opmupye

MBIX
KOMIIETEHII
15051

OK 01. | Bwactu TpynoBoro Bocniutanusi: | [IP6  01.  chopMupoBaHHOCTH

BriOupath | — roToBHOCTB K Tpyay, | IPEACTABICHUNH: O XUMHYECKOU

CITOCOOBI OCO3HaHHE LIEHHOCTH | COCTABJISIOIICH

pelIeHus MacTepCTBa, TPYAOIO0HE; €CTECTBEHHOHAYYHOU KapTUHBI

3aaa4 — TOTOBHOCTBH K AKTUBHOU | MHpPA, pPOJIHM XHMHHM B IIO3HAHHH

HpO(I)CCCI/IO NEeATEIbHOCTHU SIBJICHUU IIPpHUPOJEI, B

HaJIbHOM TEeXHOJIOTHUYECKOU u CbOpMI/IpOBaHI/II/I MBIIIJICHUA )51

ACATCIIBHO COHHaHBHOﬁ HaIpaBJICHHOCTH, KYJIbTYPBI JIMYHOCTH, €cC

CTH CIIOCOOHOCTDL UHULIUUPOBATh, (I)yHKHHOHaHBHOfI I'paMOTHOCTH,

IIPUMCHHUTC IJIAHUPOBATh u HGO6XOI[HMOI>1 JJIA PCUICHUA

JIBHO K CaMOCTOSITCIBHO  BBINOJHATH | HPAKTHICCKHUX 3aga4 U

Ppa3JINYHbI TaKyI0 J€ATEIbHOCTE; 3KOJIOTHYECKHU 000CHOBAHHOI'O

M — MHTEpEC K pa3nyHbIM chepam OTHOICHIA K CBOCMY 370POBBIO 1

KOHTEKCTa poeCCHOHAIBHO IIPUPOJHOM CpeELE;

M JEATENLHOCTH. IIP6 02. BnageHue CUCTEMOU
OBnanenue YHHBepCaIbHbIMH | XUMHUECKHX  3HAHMH, KOTOpas
y4eOHbIMU MO3HABATEIbHbIMU | BKIIOYACT: OCHOBOIIOJIArarOIIIHNE
NEHCTBUSAMU: MOHATUS (XUMHUYECKUU DJIEMEHT,
a) 6a30BLIE normyeckue | @aTOM,  DJIEKTpOHHAask  000J0YKa
NeHCTBHS: aTomMa, S-, p-, O-2JeKTPOHHBIC
—  CAMOCTOSTEILHO OopOHTaIM aTOMOB, HOH, MOJIEKYJIa,

hopMyIIMpOBaTh 1 | BAIEHTHOCTS,
AKTyaIu3upoBaTh  mpoliiemy, | ZIEKTPOOTPHIATEILHOCTD, CTENCHD
paccMaTpUBaTh ee | OKHCICHWA, XMMHYECKas  CBA3b,
BCECTOPOHHE; MOJIb, MOJIPHAS Macca, MOJAPHbIHA
—  YCTAaHABJIMBATh CYLECTBEHHBIHA 00beM,  YIIEpOjHBIH  CKeer,
NpusHaK WM ocuosamns s | PYHKIMOHATbHAS Tpymnia,
pagukan, HW30Mepusi, H30MEPHI,

5




CpaBHEHUS, Kiaccu(UKaIUU U
0000IIEHHNS;

— OMNpEeNeATh LEeIn
JIeSITEILHOCTH, 3aJ1aBaTh
napaMeTpbl U KPUTEPUHU UX
JIOCTYKCHUS,

— BBISIBIIITH 3aKOHOMEPHOCTH H
MIPOTUBOPECUHS B
paccMaTpHBaeMBbIX SIBIICHHSX;

— BHOCHTbH KOPPEKTHUBBI B
JIeSITEIbHOCTD, OLICHHUBATH
COOTBETCTBHE pPe3yJIbTaTOB
LEeNsM,  OLEHHMBAaTh  PUCKHU
MMOCJIEICTBUU IEITCIbHOCTH.

0) 6a30BbIE  HMCCEI0BATEILCKHUE

JIICUCTBUSL:

— BJAJCTh HaBBIKAMHU Y4YeOHO-
HCCIICIOBATEIILCKOM u
MIPOEKTHOM JIeSITEILHOCTH,
HaBBIKAMH pa3penieHus
npo0em;

— BBIIBIITH MIPUYUHHO-
CJICICTBEHHEBIC CBS3H 5
aKTyaJu3upoBaTh 3a/auy,
BBIBUTATh TUTIOTE3Y ce
pelieHus, HaXOJIUTH
apryMEHTbI IS
JIOKa3aTeNIbCTBA CBOHUX
YTBEPKICHUM, 3aJ1aBaTh
MapaMeTphl u KpUTEpUHU
pelIeHus;

— AHAJIM3UPOBAThH TMOJIYyUYECHHBIC B
X0JIe pelieHus 3aJ1a4u
pe3yJbTaThI, KPUTHYECKU

OIICHHUBATb UX OOCTOBCPHOCTD,
IMPOTHO3UPOBATHE M3MCHCHHC B
HOBBIX YCJIOBHIX,

— YMCTb IICPCHOCUTHL 3HAHUA B

MO03HABATEJIbHYIO U
PaKTUYECKYIO oOnactu
KU3HECSATEIIbHOCTH.

TOMOJIOTUYECKUN PsiZl, TOMOJIOTH,
VIIEBOAOPOAbl,  KHUCIOPOA- |
a30Tco/iepxKaIIue COEJIMHEHUS,
OMOJOTUYECKU aKTUBHbBIC
BemecTsa  (YriaeBoAbl,  JKHPHI,
OenKu),  MOHOMEp,  IOJUMED,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIC

COCTUHEHHS, KpUCTAJITMYECKast
pelieTka,  TUIBl  XHUMHYECKHUX
peaKunit (OKUCIUTETHHO-
BOCCTaHOBUTEJBHEIE, 9K30-U
SHAOTEPMUYECKUE, peakiuu
MOHHOTO  oOMeHa),  pacTBOp,
AIIEKTPOJIUTHL, HEDJIEKTPOIIUTHI,
AIIEKTPOJIUTUYECKAsT UCCOLMAIuS,
OKHCIIUTENb, BOCCTaHOBUTEIIb,
CKOPOCTb XMMMUYECKON peaxiu,
XUMHUYECKOE PABHOBECUE), TEOPHUU
U 3aKOHBI (TEOpUsS XUMHUYECKOTO
CTPOCHHSI OpPraHUYECKUX BEIIECTB
AM. bytneposa, TEOPUS
AIIEKTPOJIMTUIECKON TUCCOLIUAIINH,
nepuoandecknii  3axkon .M.
MeHnpneneeBa, 3aKOH COXPaHEHMS
MaccChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  S3BIK  XWUMHUH,
(akToOIOrUYECKUe CBEACHUS O
CBOMCTBAxX, COCTaBe, MOJYYEHUU U
0e301macHOM HCIIOJIb30BaHUU
BOKHEUIIUX HEOPTaHWYECKUX U
OpPraHUYECKUX BEUIECTB B OBITY U

MPaKTUIECKOM NEeSATETHbHOCTH
YeII0BEKa;
IP603.chopMupoOBaHHOCTHYMEHU
i BBISIBIISATD XapaKTEPHBIE
MIPU3HAKU U B3aMMOCBSI3b

W3YyYCHHBIX TOHATUH, MPUMEHSTH
COOTBETCTBYIOIIME TMOHATUA IIPH
ONMCAHUU CTPOCHHS M CBOWCTB
HEOPraHUYECKUX W OPTraHHUYECKUX
BEIIECTB M HX IPEBpAILICHUN;
BBISIBIIAATh B3alMOCBSI3b
XUMHYECKUX 3HAHUN C MOHATHUSIMHU
U TPEICTABICHHUSIMH  JIPYTUX




CCTCCTBCHHOHAYYHBIX IMPCAMCTOB,

11Po 04.copMUPOBaAaHHOCTH
YMEHHUM UCIIOJIb30BaTh
HaNMEHOBaHUS XUMHYECKUX
COETMHEHUN MEKTyHAPOIHOTO
coro3a TEOPETUUECKON U
MIPUKJIAHON XUMUU u
TPUBHAIIbHBIC Ha3BaHUS

BaXHEUIIMX BEIIECTB  (ITHIICH,
aneTWICH,  TIUIEpuH,  (EHOI,
dbopMastbieru1, YKCyCHast KUCIIOTa,
TJIMIUH, YTAPHBIA a3, YTIIEKUCIIBIN
ra3, aMMHaK, TralieHas H3BECTb,
HEramieHas W3BECTb, I[HUThEBAs
cola U JIpyrux), COCTaBISAThH
dbopMybl  HEOpPraHUYECKHX U
OpraHUYECKUX BEILIECTB,
YpPaBHEHUSI XUMUYECKUX PEAKIUM,
OOBSCHATD ux CMBICJ;
MOATBEPKIATh XapaKTepHbIE
XUMHYECKHE CBOWCTBA BEIIECTB
COOTBETCTBYIOIIMMU

OKCIEPUMEHTAMH U 3aIlUCSIMU
YPaBHEHUN XUMUYECKUX PEAKLUN;
I1P6 05.copMUpOBaHHOCTH
YMEHHUM YCTaHAaBJIMBATh
MPUHAIJIEKHOCTD M3YUYEHHBIX
HEOPTaHUYECKUX M OPraHUYECKUX
BEILIECTB K OMpeIeICHHBIM
KJIaccaM W TpyIIiaM COEIUHEHUH,
XapakTepu3oBaTh MX COCTaB U
BaXHEHIIINE CBOWCTBA; OMPEIECIIATh
BU/IbI XUMHUYECKUX CBsI3ei
(xoBasyieHTHas, WOHHAs,
METaJUIM4YEeCKas, BOJIOPOJIHAS ),
TUTIBl KPUCTAJUIMUYECKUX PEHIETOK
BEIIECTB; KJIacCCU(UIIUPOBATH
XUMUYECKUE PEaKIINH;

I1P6 07.cdopMUPOBAaHHOCTH
YMEHHUI TPOBOAUTH PACUETHI IO
XUMHUYECKUM dbopmynam u
YPaBHEHUSIM XUMUYECKUX PEaKIuid
C WCIOJb30BaHHEM (PU3NYECKUX
BEJINYMH, XapaKTepU3yrIUuX
BEIIECTBA C  KOJMYECTBEHHOMU




CTOPOHBI: MAacchl, o0Bpema
(HOpMaJIbHBIE  YCJIOBHSI)  Ta3oB,
KOJTMYECTBA BEIIICCTBA;
WCIIOJIb30BaTh CHCTEMHBIC
XUMHYCCKUC 3HAHUS TSI IPUHSTHSI
pereHui B KOHKPETHBIX
KU3HCHHBIX CUTYaIHsIX,

CBSA3aHHBIX C BEIIECTBAMU U UX
IIPUMEHEHHUEM.

OK 02.
Hcnomnb3oB
aTh
COBPEMEHH
13(
CpeacTBa
TOKCKa,
aHanm3a u
HWHTEPIpPET
0401
uH(popmary
15078
uH(popmary
HOHHBIC
TEXHOJIOTH
U 11
BBITIOJTHEH
v 3a1a4
npodeccuo
HaJIbHOM
JESITCIIbHO
CTH

B YaCTH LOCHHOCTH HAYYHOIO
ITO3HAaHHA:

— c(pOpMUPOBAHHOCTh
MHUPOBO33pEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHSA HayKH U
OOLIECTBEHHOMN MPaKTUKH,
OCHOBAaHHOTO  Ha  JHAaJore
KYJIbTYp, CIIOCOOCTBYIOILETO

OCO3HAHUIO CBOETO0 MecCTa B
MOJIUKYJIbTYPHOM MHUPE;

— COBEPIICHCTBOBAaHUE
SI3BIKOBOM M YHUTATEIbCKOM
KYJIbTYPbI KakK cpelicTBa
B3aMMOJICUCTBUS MEXKIY
JIOJABMH U TIO3HAHUS MUPA.

MeranpeanmMeTHbIE pEe3yJIbTaThI

JOJKHBI OTPAXKaTh:

OsnaneHue YHUBEPCAITbHBIMU

y4eOHBIMU MMO3HaBaTEILHBIMHU

JICUCTBUSIMU:

B) paboTa ¢ uHpOpMaIIUECi:

— BJIaJICTh HABBIKAMU TOJTYUYECHUS
nHpoOpMaMu M3 HCTOYHUKOB

Pa3HbIX THUIIOB,
CaMOCTOATCIIBHO

OCYHICCTBJIATh IMOHUCK, aHAJIU3,
CucTeéMaTu3aluro u

MHTEpHpETalni0 UHPOPMALIUH
pa3MyHBIX BUAOB U (opm
MIPEJCTABIICHHUS;

— CO34aBaThb TCKCTHI B

IIP6 06. BiageHue OCHOBHBIMHU
METO/JaMH  HAYYHOTO TO3HAHUS
BEIIECTB M XUMUYECKUX SIBICHUI
(mabmrosieHue, U3MEPEHUE,
AKCIEPUMEHT, MOAECIUPOBAHUE);
InP6 07. chopMHPOBAaHHOCTH
YMEHHUI TPOBOAUTH PACUYETHI 10
XUMUAYECKUM bopmynam 151
YpPaBHEHUSIM XUMUYECKUX pEaKIuid
C HCHOJb30BAHMEM (PUINYECKHUX
BEJINYMH, XapaKTePU3yIOIIUX
BEIIECTBA C  KOJUYECTBEHHOU
CTOPOHBI: MaccChl, o0bema
(HOpMasnbHBIE  YCIIOBHUSI) Ta3oB,
KOJINYECTBA BEILIECTBA;
UCIIOJIb30BaTh CUCTEMHbIE
XUMUYECKUE 3HAHUS JIJISl IPUHSATHSA
pelLIeHu B KOHKPETHBIX
AKU3HEHHBIX CUTYaIIMsIX,
CBSI3aHHBIX C BEILECTBAMU U UX
MIPUMEHECHUEM;

ImP6  08.
YMEHHU
BBITIOJTHSATH

c(hOpMUPOBAHHOCTH
TUTAHUPOBATh u

XUMUYECKUN
DKCIIEPUMEHT (mpeBpauieHus
OPraHWYEeCKUX  BEIIECTB  MpH
HarpeBaHuy, NOJyYeHUE ITUIICHA U
M3y4YEHUE ero CBOWCTB,
KayeCTBEHHbBIE peaxIuu Ha
aJIbJICTU]IBI, KpaxMall, YKCYCHYIO
KHCJIOTY; IeHaTypalus OeIKOB MpH
HarpeBaHuM, IIBETHbIE PEAKIUH
O€JIKOB;  NPOBOJAUTH  pPeaKUUU
MOHHOTO  OOMEHa, ONpeNessiTh




paznmuuHbix  dopmarax  C
y4eToM Ha3HAaYEHUs
uHpopMaluu U IEJIEeBOU
ayJIMTOPHH, BbIOMpast
ONTUMAJIbHYIO bopmy
MIPE/ICTABIICHUS u
BU3YaJIM3alINH;

— OLCHUBATh JIOCTOBEPHOCTB,
JETUTUMHOCTh ~ WH(MOpMAIUH,

€€ COOTBETCTBHE IMPABOBHIM U

MOPaTbHO-ITHUYECKAM HOpMaM;
BJIAJICTh HaBBIKAMH
pacro3HaBaHUS U 3aIUTHI
uHbopmaluy, HHPOPMAIMOHHON
06€30MacHOCTH JTUYHOCTH.

cpeny BOJHBIX pacTBOpOB,
KaueCTBEHHbIE peakiuu Ha
cynbdar-, KapOOHAT- U XJOPHU/I-
AHUOHBI, HA KaTUOH AaMMOHWS;
pemarhb AKCIIEPUMEHTAIbHBIC
3agaud o teMmMaM ''Mertamel" u
"HemeTamibl") B COOTBETCTBUU C
npaBUIaMu TEXHUKHU 0€30MacHOCTH
npu OOpaIieHuu C BEIIeCTBAMHU U
7a00paTOPHBIM  000PY/I0BAHUEM;
MIPEICTABIISATH PE3yJIbTATHI
XUMHUYECKOTO  JIKCIIEPUMEHTa B
dbopme 3aMmucH ypaBHEHUM
COOTBETCTBYIOIIUX  pEakuuid U
dbopMyaupoBaTh ~ BBIBOJBI  Ha
OCHOBE dTUX PE3YJIbTaTOB;

ImP6 09. chopmupoBaHHOCTH
yMEHUs aHAJIN3UPOBATh
XUMHUYECKYIO uHdOopMaIuio,
MOJIy4aeMYIO u3 Pa3HBIX
HUCTOYHHUKOB (CpEIICTB MacCOBOU
uHdopmaruu, cetb MHTEepHET U

JIpyTHe).

OK.04
OddexTun
HO
B3aMMO/IE1
CTBOBaTh U
paboTaTh B
KOJIJICKTHB
eH
KOMaH/1e

B 4acTH

BOCIIUTAHUS:

— TOTOBHOCTb BECTH COBMECTHYIO
NEeATEIbHOCTh B HMHTEpPEcax
IPaKJaHCKOTrO 00IIECTBA;

— YMEHHE B3aUMOJEICTBOBATH C
COLIMAJIBHBIMU MHCTUTYTaMH B
COOTBETCTBUHU C uX
(GYHKIUSAMU U Ha3HAYEHUEM.

OBnanenue YHUBEPCAIbHBIMU

KOMMYHUKATHBHBIMH

JNICUCTBUSIMU.

0) coBMecTHas JIeSITCIHbHOCTD:

— MOHMMAaThb M  HUCIOJIb30BAaTh
NPEeUMYIIEeCTBA KOMaHIHOU H
WHIUBUYaIbHON paOOThI;

— IIpUHUMATh LE€JIA COBMECTHOM
NEeATEIbHOCTH,
OpraHu30BbIBAThH u
KOOPJIMHUPOBATh JIEUCTBUS 1O

IrpaxxaaHnCKoOro

Po 08.
YMEHUU
BBINOJIHSATh

c(hOpMHUPOBAHHOCTH
TJIAaHUPOBATH u

XUMUYECKUU
JKCIIEPUMEHT (npeBpanieHus
OpraHMYeCKUX  BELIECTB  IpHU
HarpeBaHuM, MOJyYCHHUE 3TUIICHA U
U3YUYCHUE ero CBOMCTB,
KaueCTBEHHbIE peakiuu Ha
aNbIETUbl, Kpaxmall, YKCYCHYIO
KHCIIOTY; JIeHaTypalus OEJIKOB Mpu
HarpeBaHUM, UBETHBIE pEaKIHUH
O€JIKOB;  NPOBOJAUTH  pPeaKUuu
MOHHOTO  OOMEHa, ONpenemsiTh
cpeny BOJHBIX pacTBOpOB,
KAaueCTBEHHbIE peakuuu Ha
cynb(dar-, kapOoHAT- W XJIOPHUJ-
AHUOHBI, HA KAaTUOH AaMMOHWS;
pemarb DKCIIEPUMEHTAJIbHbIE
3amaun o Temam "Mertamel" u
"Hemeramibl") B COOTBETCTBUU C
npaBUJIaMu TEXHUKU 0€30MacHOCTH
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€€ JOCTHXKEHMIO: COCTaBIIATH | P OOpAIlEHUU C BEUIECTBAMHU H
IIaH JEUCTBUM, paclpeAeiarh | Ja0OpaTOPHBIM  000pY/I0BaHUEM;
polii ¢ y4eToOM MHEHHUH | IPEe/ICTaBIATh pe3ynbTaThl
YYaCTHUKOB 00CYXX/IaTh | XHMUYECKOTO  DKCIIEPUMEHTa B
pe3ynbTaThl COBMECTHOM | popme 3aMmucH ypaBHEHUM
paboThI. COOTBETCTBYIOIIUX  peakuuid U
Osnanenue YHUBEPCANbHBIMA | (OPMYIUpPOBAaTh  BBIBOABI  Ha
PEryJIATUBHBIMU JICUCTBUSMU: OCHOBE ATUX PE3yJIbTATOB.
r) IpuHATHE Cce0si W JAPyrux
JOJIEN:
— TMPUHAMATH MOTHBBI u
apryMEHTBI JIPYTUX JIIOJeH npu
aHanmn3e pPE3yJbTATOB
JEATEIIbHOCTH;
— TpU3HaBaTh CBOE IMIPaBO H
IpaBO JIPyTUX JIIOAEH Ha
OIITNOKHU;
pa3BUBaTh CIIOCOOHOCTH
MOHUMATh MHP C  TO3ULUH
JPYroro 4ejaoBeKa.
OK 07.|B 4acTH skonoruyeckoro | [IP6  01.  chopmupoBaHHOCTH
ConelicTBO | BOCIUTAHUA: MPEACTABIICHUIL:0 XUMHYECKOU
BaTh — c(pOpMUPOBAHHOCTh COCTaBIISIIOIIEH
COXpaHEHU 9KOJIOTHYECKOM KYJIbTYPBI, | €CTECTBEHHOHAYYHOM KapTUHBI
10 MOHUMAaHUE BIIMSAHUS | MUpPA, POJM XUMHUU B TO3HAHUU
OKPY>Karol| COIIMAJIbHO-PKOHOMUYECKHUX SIBJICHUM pUPOIHI, B
el cpenpl, IpPOLIECCOB  HA  COCTOSHME | QOPMUPOBAHMM  MBINUICHHA H
pecypcoch NPUPOAHOM H  COIMATIBLHOM | KYJIbTYPhI JUYHOCTH, ee
EpEeKEHUIO, CpebI, oco3HaHHe | QYHKIIMOHAJIBHOM  TPaMOTHOCTH,
MPUMEHSTH rJ100aIbHOTO Xapakrepa | HEOOXOAUMOW Ui pelICHUs
3HaHUA 00 HKOJIOTHYECKUX MPOOIIEeM; MPaAKTUYECKUX 3a/1a4 u
NU3MCHECHUU | — IUIAHUPOBAHUE u | 9KOJIOTNYECKN 000CHOBAHHOT'O
KJInNMarTa, OCYILIECTBJICHUE JeUCTBU B | OTHOIICHUA K CBOEMY 31OPOBBIO U
IPUHIUIIBI OKpYyKarolleil cpejie Ha OcHOBe | IPUPOJIHOM CpeTie;
OCPEKITMBO 3HaHWA 1eneil  ycroiumsoro | [IP6 10 .chopmMupoBaHHOCTH
o pa3BUTHSA YE€IOBCUCCTBA, YMGHI/II\/JICO6J'IIOI[aTB IIpaBujia
MPOU3BOJIC | — JKTHBHOE Henpusitre | YKOJTOTHYECKH  LEeco00pasHoro
TBa, neficTBHil, MpHHOCSIMX Bpey | IOBEACHUS B OBITY M TPYHOBOH
3ppeKTHBH OKpYKAIOLIEeH Cpere; JESATEIIBHOCTH B LIEIISIX COXPAHEHUS
o — yMeHHe NPOTHO3UPOBATH | CBOCTO 30POBRS U OKpYKaroIen
NelCcTBOBA HE6JIArOIPHSATHBIE HPUPOJHON  CPENbL;  y4UTBIBATH
Th B SKOIOTMUeCKHe  TociencTBys | OTACHOCTb BO3ICHCTBHS HA JKUBBIC
ype3BbIUai NpETPUHAMAEMBIX J1eiCTBHii, | OPTAHH3MBI OTIPEICIICHHBIX
HBIX NPEOTBPAILATE HX. BEIIIECTB, OHUMast CMBICIL
CUTYyaIUsIX noKa3aTes npeaeabHON
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OBnaneHue YHUBEPCAIbHBIMU | TOMYCTUMON KOHLIEHTPAIUH.
y4eOHbIMU MO3HABATEIbHBIMU
JIEUCTBUSIMHU:

B) pabota ¢ uH(popmaImen:
UCIIOJIb30BaTh cpelcTBa
UH(OPMAITMOHHBIX u
KOMMYHUKAITMOHHBIX TEXHOJIOTHI
B peIIeHUH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX 1
OpraHW3alMOHHBIX  3amad  C
COOMIOICHUEM TpeOoBaHMIA
PrOHOMUKH, TeXHUKA
0e30macHOCTH, TUTHEHBI,
pecypcocOepexeHus, MPaBoOBbIX U
ATUYECKUX HOPM, HOPM
nHGOPMAITMOHHON O€30MTaCHOCTH.

Kpanaundukanus «IIporpammucm»:

[IK 1.2. Pa3pabaTbiBaTh HpOrpaMMHBIE MOJYJIM B COOTBETCTBUU C TEXHUYECKUM
3aJIaHUEM.

IIK 11.1. OcymectBisith cOop, o00paboTKy u aHanmu3 uHOOpPMALUU IS
MIPOCKTUPOBAHMS 0a3 TaHHBIX

Kpanndukanus «Pa3padoTunk Bed 1 MyJIbTHUMEIUNHBIX MPHJIOKEHHUID):

IIK 5.1. CobupaTh UCXOAHBIC TaHHBIC I pa3pabOTKH MPOSKTHOM JTOKYMEHTAIIUU Ha
MH(POPMAITMOHHYIO CUCTEMY.
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2 CTPYKTYPA U COAEPKAHUE YYEBHOI'O IPEJMETA

2.1 O0beM y4eOHOr0 mpeaMeTa U BUAbI Y4eOHOH padoThl

. O0bem B
Bua y4eOHoii padoThl
yacax
O0beM 00pa3oBaTe/ibHON NPOrpaMMbl Y4eOHOTO NpeaMeTa 44
CymmapHasi y4eOHas Harpy3ka BO B3aMMOAEHCTBHM C 44
npenojaBareyeM
B T.4. B (popMe NPAaKTHYECKOH MOATOTOBKHU 16
B TOM YHCJIE:
TEOpETUUECKOe 00yUeHue 26
MIPAKTUYECKUE 3aHATHS 16
WUTOTrOBOE 3aHATUE 2

IIpome:xyToyHas arrecrauus B popme n1udpdepeHMpoBaHHOIO 3a4€eTa
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2.2 TemaTnueckuii Iiian u cogep:xkanue yueonoro npeamera OYIL.07 XUMUSA

HaumenoBanue Conepmaﬂne y‘lEﬁHOFO MarTepuaJa, JIaGOpaTO]Z)HbIe U O0bem (I)opanyeMLIe oﬁmne 151
pa3aejioB 1 TEM NMPAKTUYICCKHE 3aHATHHA, CAMOCTOATEC/IbHAA paﬁoTa qacoB IIpOd)eCCI/IOHaJILHLIe
oﬁyqalonmxcn KOMIIETCHI NN
Pasznea 1. TeopeTuueckue 0CHOBbI XUMUH 18
Tema 1.1. Copep:kanue y4eOHOTro MaTepuaa 2 OK 01
OCHOBHBIE 1 BBenenne. OcHOBHBIE XMMHYECKHME IIOHATHA M 3aKOHBI, OK 02
XHMHYECKHe MOHSITHS CTPOCHHE aTOMOB XMMHYECKHUX 3JIEMEHTOB. } OK 04
CoBpemeHHas MOJelIb CTpoeHHS aToMa. CUMBOJIHYCCKHAI
1 3aKOHBL, CTpOEHHE SA3BIK  XUMHUH. XHUMHYECKHH SIEMEHT. OJIeKTpOHHas OK 07
ATOMOB XHMHMYECKHX KoHdurypanus aroma. Kiaccupukanus XUMHYECKUX 1K 1.2
3JIEMEHTOB nemMeHToB  (S-, p-, d-smemeHThl).  BajeHTHbIE IIK 5.1
AJIEKTPOHBI.  BajeHTHOCTb. DJEKTpOHHAas  MOpuUpoja TIK 11.1
XAMHUUYECKON CBSI3U. ODIEKTPOOTPUIIATEIBHOCTh. BuIbl
XAMHUYECKON CBSI3H (koBaJIEeHTHAS, WOHHAs,
MeTaJllIn4ecKasi,  BOJOpOAHAasl) W  cHOocoObBl  ee
o0pa3oBaHus
IIpakTuyeckue 3aHATHSA 2 OK 01
2 IIpakTnueckas padora 1 0K 02
Peulelme 3aJJaHU#l 0 TeMme «Hepnouzmqecxoe M3MeEHeHHue OK 04
CBOIICTB 3J1IEMEHTOB M UX COeTIMHEHUID» OK.07

[lepuonnueckas cucrema XuMmHueckux osnemeHToB J[.M.
Meneneena. CBs13b MEePUOIUYECKOTO 3aK0OHAa |
[lepuonnueckoil  cUCTEMbl XMUMHYECKHX  JJIEMEHTOB C
COBPEMEHHOUW TEOpHUell CTpOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOICTB XUMHYECKHX JIIEMEHTOB, 00pa3yeMbIX
MMM TIPOCTHIX M CJIIOKHBIX BEIIECTB IO TPYIMIaM U MepUoaM
[lepuoanueckoii  CUCTEMBI. 3Hay€HUE MEPUOAUUYECKOTO
3aKOHaA M CHCTEMBI XUMUUYecKux aneMenToB J[.J1. Menaeneera
B Pa3BUTUU HAYKH.

VYcraHoBIEHUE CBSI3M MEXY CTPOCHHEM aTOMOB XUMHUYECKUX
9JEMEHTOB U  NEPUOJUYECKUM  H3MEHEHUEM  CBOWMCTB
XUMUYECKUX AJIEMEHTOB M MX COCJAMHEHUH B COOTBETCTBUU C
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nosioskeHneM llepnonnueckoit cucremsl. Pemenue npakTtuko-
OPUEHTUPOBAHHBIX TEOPETHYECKUX 3alaHuN Ha
XapaKTepU3alulo XUMUYECKHX 3J1eMeHToB «Metamundyeckue /
HEMETAJUIMYECKUE CBOMCTBA XUMHUYECKHX DJIEMEHTOB B
COOTBETCTBUM C UX NICKTPOHHBIM CTPOCHHUEM U IIOJIOKCHUEM
B IIEPUOJMYECKONM CHUCTEME XHMMUYECKUX diemeHToB J[.M.
Meunneneesay

Tema 1.3. Conep:xaHue y4eOHOro MaTepuaJia OK 01
CTpoenue BellecTBa 3 CrtpoeHue BemiecTBa M NPUPOJA XUMHYECKOH CBSI3H. OK 02
- npuposa MHuoroo0pa3ue BemecTn § OK 04
. Crtpoenue BemiecTBa. XMMHUECKasi CBSI3b. BUabl XUMHU4YecKoit
XuMuHiecKon CBIH3H. CBA3U (KOBaJICHTHAas HEMOJsipHAsT U TOJIsApHAsi, HWOHHAs, OK.07
MHuoroo6pasue MeTajMdeckas). MexaHusMbl 00pa3oBaHUA KOBAJEHTHOM 1K 1.2
BelIeCTB XUMUYECKOM CBSI3U (0OMeHHBIH u JIOHOPHO- I[IK 5.1
akIenTopHsbIi ). BomopogHas CBSI3b. BanenTtHoCTb. TIIK 11.1
DneKkTpooTpunaTeabHOCTh. CTeneHb okuciaeHus. VoHbI:
KAaTHOHBI U AHHOHBI
Tema 1.4. Coaep:xaHue yueOHOro MaTepuaJia OK 01
Kaacenduxauus, 4 Kaaccudukanus, 1 HOMEHKJIATypa HEOPraHUYECKUX OK 02
n HOMEHKJIATypa BerecTs OK 04
Knaccudukanus neopranmdeckux BemiecTB. HomeHknatypa
HEOPraHUYeCKUX HEOPraHUYECKNX BEHIECTB (OKCHUIbI, THIPOKCHUIIBI, KUCIIOTHI, OK07
BeIIECTB coiu). BemecTBa MOJEKYIAPHOTO M HEMOJEKYJISPHOTO K 1.2
CTPOEHHSL. ArperarHeie COCTOSIHUS BEIIECTBA. IIK 5.1
Kpucrannuueckue u  amopdHble  BemiecTBa.  3aKoH TIIK 11.1
MOCTOSTHCTBA COCTaBa BeMIeCTBA. THIBI KPUCTALITUYECKUX
pelieToK (aTOMHas, MOJIEKYJISIpHAs, MOHHAS, METAIITYeCcKas).
3aBUCHMOCTh CBOMCTBA BEHIECTB OT THUIA KPUCTALITUYECKOM
peleTKH
Tema 1.5. Conep:kaHue y4eOHOTro MaTepuaJa OK 01
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Tunoi XUMHYECKUX

peakuuit

Tunbl XuMHYECKHX peaKkiui

Knaccuukanus XUMUYECKHX peakiii B HEOPTaHUUECKOW U
OpPraHUYECKOM XMMHH. 3aKOHBI COXPAaHEHMS MacChl BELIECTBA,
COXpaHEHUsT U IPEBpAlICHUS DHHEPrUM IPU XUMHYECKUX
peakuusax.  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEaKLUU
(ypaBHEHMS OKHUCJICHUSA-BOCCTAaHOBIICHMUS, CTEIEHb
OKHCJICHUS, OKHCIUTEIb U BOCCTAHOBUTEINb, OKHCIUTEIBHO-
BOCCTAHOBUTEJILHBIE PEAKLIUU B IIPUPOJIE, IPOU3BOACTBEHHBIX
HpoLeccax U )KU3HEACATSITbHOCTH OPraHH3MOB)

IlpakTH4yeckue 3aHATUSA

6

IIpakTnueckas padora Ne2

Bausinme  pasauuHbIX  (axkTopoB HAa  CKOpPOCTH
XHMHYECKOH peaKkuuu

Pemrenne npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN HAa aHAIM3
(akTOpOB, BIUSIONMX HA U3MEHEHUE CKOPOCTH XHMHUYECKOU
peakuuu. 3aBUCUMOCTb CKOPOCTHM XMMHYECKOH peakiuu OT
IIPUCYTCTBUSL ~ KaTaJM3aTOpa HAa MNPHUMEpPE  Ppa3JIOKECHUSA
IIEPOKCUJA BOAOPOAA C IOMOLIBIO IHMOKCHIAa MapraHia H
KaTayassl. Pelenne npakTMKO-OpUEHTUPOBAHHBIX 33/JaHUN Ha
npuMeHeHne npuHnuna Jle-llatense i1 HaxoXIeHUs
HaIrpaBJICHHUA CMCUICHUS PAaBHOBCCHA XUMHYECKOM pCaknun u
aHanu3 (aKTOpPOB, BIMSIOIIMX Ha CMEIIEHHE XUMHUYECKOTO
paBHOBECHS

OK 02
OK 04
OK.07

Tema 1.7.

PactBoOpHI, Teopus

JIEKTPOJIUTHYECKOMN
AMCCONUAIIM U
HOHHBIN 00MeH

u

Coaep:xaHue yueOHOro MaTepuaJia

7

PacTBOpbI, TEOpPUA IJIEKTPOTUTHYECKOM IAMCCOLUALUN U
HOHHBII 00MeH

PactBopbl. Buapl pacTBOpPOB IO COAEPIKAHUIO PaCTBOPEHHOTO
BeulectBa. PactBopumocth. IloHsITHE 0O  AMCHIEPCHBIX
cucreMax. VcTHHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBas
nons BewiectBa B pacTtBope. IloHsiTHe O BOJOPOIHOM
[I0Ka3aTelne (pH) pacTBopa. DIEKTPOIUTHYECKAS]

OK 01
OK 02
OK 04
OK.07
[IK 1.2
[IK 5.1
K 11.1
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mucconmanus.  CuibHble M chnadble  3JIEKTPOJIUTHL,
HEIEKTPOJINTHL. Peakiinn noHHoro ooMeHa

I[MpakTuyeckue 3aHATHSA

8

IIpakTnueckas padora 3 MHcciegoBanue aMcCOLUALUHA
KHCJIOT, COJIeH U OCHOBaHMIi

HUccnenoBanue TunoB (MO C€OCTaBy M KOJHUYECTBY
HUCXOJHBIX M OOpa3ylIIUXCsd BELIECTB) M IPU3HAKOB
XUMHUYECKUX peaknuii. IlpoBenenne peakuuid HOHHOIO
oOMeHa, ompeleleHue Cpelbl BOJHBIX PacTBOPOB.
3aJlaHus HA COCTABJIEHUE MOHHBIX pEaKUul

HpaKanecmle 3AHATHUSA

9

IIpakTuyeckasi padora 4 IlpuroroBjieHne pacTBOpPoOB
[IpuroroBnenue pacTBOpPOB 3aJaHHOM MAacCOBOM JOJIed
pPacTBOPEHHOTO BELIECTBA, IPOBEICHUE PEaKIHi HOHHOTO
oOMeHa, OINpe/ieleHue Cpeasl PpacTBOPOB  BEUIECTB  C
MTOMOIIBIO YHHUBEPCAIBHOTO UHANKATOpa (xucnas,
HEWUTpaibHas, MeJIoYHast). 3aJaHusl Ha COCTABJICHHE MOHHBIX
peakuuii. PemeHue npakTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX
3aJlaHMl  Ha PACTBOPBI, HCIOJb3yeMble B OBITOBOM U
MIPOU3BOJICTBEHHOM JESATEIBHOCTH YEIOBEKa

Pasznen 2. Heopranuuec

Kadg XUMMUA

Tema 2.1.
POu3uKo-XMMHYECKHEe
CBOMCTBA
HEOPraHUu4eCKuX
BelleCcTB

Coaep:xaHue yueOHOro MaTepuaJia

10

MeTajibl 1 HEMETAJIBI

[Tonoxenue  MerasmmoB B Ilepuoguueckoit  cucreme
XUMHYECKHX AJIEMEHTOB. OcoOenHoctu CTPOECHUS
JNEKTPOHHBIX  000JI0YeK aTOMOB  MeTaiwioB.  OOmue
¢usmveckue cpoiictBa MerauioB. CIlaBel  METAJIJIOB.
DNEeKTPOXUMHUYECKU I pan HaIpsHKEHU! METaJIIOB.
XUMUYEeCKHEe CBOMCTBA BaKHEWIIMX METaIOB (HATpui,
KaJuM, KaJIbLMHA, MarHuii, aJIIOMUHUN, OUHK, XpOM, XKEJIE30,
Menb) W ux coemuHeHwi. OOmuMe CcrmocoObl MOTydeHUs
MeTaisoB. [I[puMeHeHre MeTaoB B OBITY U TEXHUKE
[Tonoxxenne HemetayuioB B Ilepuogmyeckoil  cucreme

OK 01
OK 02
OK 04
OK.07
I[IK 1.2
IIK 5.1
IK 11.1
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XuMHuYeckux sjaeMeHToB JI.J1. MennueneeBa U 0COOCHHOCTH
cTpoeHust atomoB. @Du3nMyeckre CBONCTBA HEMETAJLJIOB.
AmnoTrponusi HEMETa/UIOB (Ha TMpPUMEpPE KHUCIOPOaa, CEpHl,
docdopa u yrnepona). XuMHIECKHUE CBOWCTBA U MPUMEHEHUE
BOKHEUIIINX HEMETAIOB (TaJIOT€HOB, cephl, a3oTa, (pocdopa,
yriaepoia M KpEeMHHUs) U HMX COEJUHEHMH (OKCHIIOB,
KHCJIOPOJICOACPIKAIITUX KHUCIIOT, BOJIOPOJHBIX COCIUHCHHM).
[IpumeneHne BaXXHEUIINX HEMETAIUIOB U UX COCIMHEHUN

Conep:xaHue yueOHOro MaTepuaJia

11

XHuMHYeCcKHe CBOIiCTBA OCHOBHBIX KJIACCOB
HEOPraHU4eCcKHUX BellecTB.

(OKCHIOB, THIPOKCUIOB, KUCIIOT, COJIeH U np.). I 'eHeTnueckas
CBA3b HEOPTraHWYECKUX BEUIECTB, NPHUHAMICKAINIMX K
pa3IMYHBIM KjlaccaM. 3aKOHOMEPHOCTH B U3BMCHEHUH CBONCTB
MPOCTHIX BEILIECTB, BOJOPOAHBIX COCAMHEHHH, BBICIIUX
OKCHJIOB ¥ THJIPOKCHIOB

HpaKanecmle 3aHATHUSA

12

IIpakTnyeckas padora Ne5

Nnentudukauns HeOPraHM4ecKUX BellecTB

Pemenne SKcepUMEHTANBHBIX 3a7ad 10 XUMHYECKHM
CBOMCTBaM META/UIOB M HEMETAUIOB, MO PACMO3HABAHHUIO U
MOJIYYEHUIO COCTMHCHMI METAaIlJIOB H
HEMETAJUTOB(B3aUMOJICHCTBUE THAPOKCHUIIA QIIOMUHUA C
pacTBopamMH  KUCIOT U  mienouel,). HWaentudukanus
HEOPraHUYECKHX BEIECTB C MCIOJb30BaHUEM HX (HU3UKO-
XUMHUYECKHUX CBOMCTB, XapaKTEPHBIX KAU€CTBEHHBIX PEAKIIHIA.
Nnentudukamnus HeEOpraHUYECKUX BemecTBy.Pemenne
AKCIEPUMEHTANBHBIX 33/a4 MO XMMHYECKHUM CBOMCTBAM

METaJUIOB U HEMETAJJIOB, II0 pAaCIO3HAaBAaHUI U
MIOJIy4YEHUI0 COCAMHEHHUN METAJUIOB U HEMETAJJOoB.
Unentudukanus HEOPraHUYECKUX BCIIECTB c

HUCIIOJIB30BAHUEM  HUX (I)I/I3I/IKO-XI/IMI/ILICCKI/IX CBOfICTB,
XapaKTCPHBIX Ka4YCCTBCHHBIX peaxunﬁ. KauecTBeHHEIC

OK 01
OK 02
OK 04
OK.07
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peakuu Ha cynbdar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA
KaTUOH aMMOHUS.

Paznen 3. Teopernueckue OCHOBbI OPraHM4eCKO XUMHUU OK 01
OK 02

Tema 3.1. Copep:kanue y4eOHOIro MaTepuaa OK 04
Kinacendukanus, 13 | Knaccupuxanus, CTpOeHHE " HOMEHKJIaTypa OK.07
cTpoenue - OPraHHYeCKHX BellecTs ) K 1.2

HpCI[MeT OpI‘aHI/I‘IeCKOI/I XUMHHU: €€ BOSHUKHOBCHUC, paSBI/ITI/Ie °
HOMEHK.IaTypa M 3HAYEHHC B IOJIYYECHHUH HOBBIX BCIIECTB M MATCPHAIIOB. IK 5.1
OpPraHn4eCcKux Teopust CTpPOEHHMS  OPraHMYECKMX  COeqWHEeHHH  A.M. IK 11.1
BelleCTB BytnepoBa, €€ ocHOBHbIe TONOKeHHA. CTPyKTypHBIC

(GOpMyIIbI OpPraHUYeCKUX BEHIECTB. [ OMOJIOTHS, WU30MEpHSL.

XUMHUYECKast CBS3b B OPraHUYECKHX COCIUHCHHSX: KPaTHBIC

CBSI3U, G- U T-CBSI3H.

IIpencraBiaeHre O KiIacCH(pHUKAIMM OPraHUYECKUX BEIIECTB.

Howmenxknarypa OPraHUYECKUX COEAMHEHHI

(cucTematuyeckas) M TPHBHAJbHBIC HA3BaHUS BaKHCHIINX

MIPEICTABUTEIICH KITACCOB OPraHUYCCKHUX BEIIECTB
Paznen 4. YrieBoaopoabl OK 01
Tema 4.1. Cojepxanme y4e0HOr0 MaTepuajia OK 02
Yraesopopoasl u ux | 14 | Yraesoxopoxsr OK 04
NpHpOHbIe [IpenenpHbIC YIIIEBOIOPO/IBI. } OK.07

(ankaHbI):cOCTaB M CTPOCHHUE, TOMOJIOTHYECKUN psii. MeTaH u K 1.2
NCTOTHUKH ATaH: COCTaB, CTPOEHHE, (PU3NICCKHE U XUMUYECKUE CBOMCTBA ’
Tema 4.2. (peakuyy 3aMeUIeHUs] U TOPEHUS] ), TOJIyYeHUE U IPUMEHEHHE. IIK 5.1
POu3uKo-XUMHUYECKHE HK 11.1

CBOMCTBA
yIJIEBOJI0POI0B

HenpenenbHbie yraeBogopoas

(ayIKeHBI, aJTKaIUEHBI, AIKMHBI).

AJIKEeHBI: COCTaB U CTPOCHHE, TOMOJIOTUUECKHUH Psil. DTHIIEH U
MPOMWICH: COCTaB, CTPOCHHUE, (U3MUYECKHE U XHUMHYECKHE
CBOWMCTBa (peakuuud THUAPUPOBAHMS, TaJOTCHHUPOBAHUS,
TUAPATALNNA,0KUCIICHUS W TOJUMEPHU3alliN) TOJydYeHue |
MIPUMEHEHUE.

AJKanueHsr: Oyramuen-1,3 Hu MeTmI0yTaauen-1,3,
XHUMHUYECKOE CTPOCHHE, CBOMCTBA (peaKIfusl MOJUMEPH3aIIHHT),
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IpUMEHEHHE (sl CHHTe3a MPUPOJHOTO U CUHTETUYECKOrO
Kay4yKa U PE3UHBI).

AJNKHMHBI: COCTaB U OCOOEHHOCTU CTPOEHHSI, TOMOJIOIMUECKH
psA. AUETHIICH: COCTaB, XMMHYECKOE CTPOCHHUE, (PU3NIECKUe
U XUMHYECKHME  CBOiicTBa  (peakluM  T'MJpUPOBAHUS,
raJIOTEHUPOBAHUSA, TUApPATALUU TOPEHMsI), IIOIYYEHHE U
HnpUMeHEeHHe (MCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHH
JUTSL CBAPKH U PE3KH METAJLIOB)

ApoMaTn4ecKue yrieBoaoposl

(apensr). ben3on u Toyon: cocras, cTpoeHHE, PU3UUECKUE U
XMMHUYECKHE CBOWCTBAa (peakuMM TaJlOTeHUPOBAaHUSA U
HUTPOBaHUs), IOJy4YeHUE U MpUMEHEHHEe. TOKCHUYHOCTH
apeHoB (BiMsHHME OCH301a HAa OpPraHU3M  4YEJIOBEKa).
I'enernueckas CBSI3b MEXIY yIJ1€BOJIOPOIaMU,
IIPUHAIEKANIMMU K Pa3JIM4HbIM KJI1acCaM.

[IpupoaHbIE MCTOYHMKHM yriieBoaOopoAoB. IIpupoansli ra3 u
nonytHele HedTaHble razpl. Hedth u e€ mpoucxoxxaeHue.
CnocoOpl  mepepaOOTKHM  He(TU: MEpPEeroHKa, KPEKUHI
(TepMuYecKHil, KaTanuTU4yecKui), mnuposu3. I[IpoayKTsl
nepepaboTku He(TH, WX NPUMEHEHHE B INPOMBIIUIEHHOCTH
1 B ObITy. KaMeHHBIH yromib U MPOayKTHI €ro nepepadboTKu
DU3UKO-XMMHYECKHUE CBOMCTBA YIJIEBOLOPOIOB

TpuBuanpHas U MEXIyHapOIHAsE HOMEHKJIATypa, XUMUYECKHE
CBOWCTBA, CHOCOOBI MOJy4YeHUs YIiieBoaopoaoB. [lomyueHue
STUJICHA W U3YYEHUE €r0 CBOMCTB. MOAEIMpPOBaHUE MOJIEKYII
U XUMHYECKUX MpPEBpAIICHUI YIIeBOJOPOIOB (Ha mpumepe
dTaHa, YTUJICHA, AIIeTHIICHA U JIP.) U TAJIOTCHONPOU3BOTHBIX

HpaKanecmle 3aHATHUSA

15

IpakTuyeckass padora 6 MogeaupoBanue MOJIEKYJI
OPraHN4YecKHX BellecTB OTAeJbHBIX KJIACCOB
MopenupoBaHrue MOJIEKYJI U XUMHUUYECKUX NpPEBpallCeHUN
Ha IIpUMepe dTaHa, dTUJIEHA, alleTUJIEHA U AP.

OK 01
OK 02
OK 04
OK.07
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Pa3nen 5. Kuciaopoaocoaep:kamniue opranndecKue coeTnHeHUs

Tema 5.1.

Cnuprtbl. ®eHoJT
Tema 5.2.
AJbJIeruanl.
Kap6onoBbie
KHCJIOThI.

Ciaoxubie 3¢upbI
Tema 5.3.

YriaeBoanbl

Tema 5.4.
DOU3NKO-XUMHYECKHE
CBOJCTBA
KHCJIOPOI0COIEPHKALL
HUX OPraHUYeCcKuX
CoeIMHEHU

Conep:xaHue y4eOHOro MaTepuaJia

16

Kucaoponoconepxaimue opranuyeckue coeJHHEHUsI
IIpenenbHble OMHOATOMHBIE CIUPTHI (METAHON W HTAHOI):
CTpoeHHe, QU3MYECKUe W XMMHUYECKHUE CBOWMCTBA (pEaKIuu C
AKTUBHBIMM METaJUIaMH, TaJIOT€HOBOJOPOJaMH, TOpEHHe),
npuMeHenue. BojopoaHble CBA3M  MEXIy MOJEKyIaMHu
crupToB. PU3BHOJIIOTMYECKOE JCHCTBHE METAHOJIa M ATaHOJa
Ha OpraHu3M 4YeJIOBEKa.

MHOroaTOMHBIE CHHPTHl  (ITHICHIVIMKONb M  TJIHAIEPUH):
CTpOCHHUE, buznvecKue n XHUMHUYECKHE CBOMCTBa
(B3auMOJIEHICTBHE CO IIEIIOYHBIMUA METa/UIaMH, KadyeCTBEHHAs
peakmuss Ha MHOTOATOMHBIE CHUPTHI). DPHU3HOIOTHYECKOE
JIEHCTBUE HA OpraHU3M uesnoBeka. [IpumeHenue rauuepuHa u
STHIICHTJINKOJIS.

®enon. CTpoeHHE MOJEKYIbI, (U3MYECKHE U XUMHUYCCKHEC
CBOMCTBa deHnona. TokcuyHOCTH deHomna, ero
¢du3noNOrNYecKkoe JICHCTBME HA OpPraHW3M  YeJIOBeKa.
[Ipumenenue penomna

Anpneruipl M KETOHBI  ((popManbIeruja, amneTaibAeTu/I,
alleToH): CTpoeHHe, (PU3UYECKHe M XUMHUYECKHE CBOMCTBA
(peakuu OKHUCJIEHUSI W BOCCTAHOBJICHMS, Ka4€CTBEHHBIC
peaKkium), MOTy4YeHUE U IPUMEHEHHE.

OJHOOCHOBHEIC npeesibHbIC KapOOHOBBIE KHCJIOTHI
(MypaBbMHAs U YKCYCHasi KUCIIOTHI): CTpOEHHE, PU3NIECKHUE U
XUMHUYECKHUE CBOMCTBa (OOIIME CBOWCTBA KHUCJIOT, pPEaKIUs
sTepudukanym), morydeHne u npumeHenue. CrteapuHoBas H
OJICMHOBAasE ~ KHUCIOTHl ~ KaK  TMPEICTABUTENH  BBICHIIUX
KapOOHOBBIX KHUCIOT. Mbljla KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, NX MOJOIIIee JCHCTBHUE.

Crnoxuble 3¢QuUpbl Kak MPOU3BOJIHBIE KapOOHOBBIX KHCIOT.
lunponuz cnoxubix >¢upoB. Kupel. ['maponus xKupos.
[Ipumenenue xupoB. buonoruueckas pojib )KUPOB

YrieBonbl: cocTaB, KjiacCU(UKAIS YIIIEBOIOB (MOHO-, TU- U

OK 01
OK 02
OK 04
OK.07
I[IK' 1.2
IIK 5.1
IIK 11.1
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nonucaxapuipl). [moko3a — mpocTedlmnii MOHOcaxapunI:
OCOOCHHOCTH  CTPOCHHSI  MOJICKYJBI,  (U3HYECKHEe W
XUMHUYECKHE CBOICTBa TJIIOKO3bl  (B3aUMOJICHCTBUE C
ruapokcuaoM meau(ll), oxucieHue amMmMuadHbIM PACTBOPOM
okcuga cepedpa(l), BoccTaHOBIECHHE, OpOKEHUE TIFOKO3HI),
HaXxOXJCHWEe B  MPHUPOJAE, MNPUMEHEHHE  TIIOKO3BI,
Ouojoruyeckas poyib B IKU3HEICSATENbHOCTH OpraHu3Ma
yenoBeka. @oTocuHTe3. PPyKTO3a KaK H30MEP TIFOKO3BI.
Caxapoza — TmpeACTaBUTENb JAMCAXapUIOB, THAPOIIHU3
caxapo3bl, HAX0KJICHUE B MPUPOJIE U IPUMECHECHHE.
[Tonucaxapuapl: KpaxMand U LEJUIIONI03a Kak TNPUPOIHBIC
nosiuMepsl. CTpoeHHe KpaxMmaia U LEJUII003bl, (PU3NYecKue
U XMMHUYECKHE CBOMCTBA Kpaxmaia (TUIpOJInU3, KaueCTBEHHAs
peakius ¢ o10M)

TpuBuanbHas U MEXIyHApOAHAS HOMEHKJIATYPa, XUMHUYECKHE
CBOMCTBA, CHOCOOBI TMOJY4YEHUs CHOUPTOB H  (PEHOJIOB,
KapOOHOBBIX KHUCIOT W 3(UPOB, aAlbJETHIAOB U KETOHOB.
CocraBiieHre CXeM peakiuii (B TOM YHCIIE IO MPEITI0KEHHBIM
[EMOYKAM IPEBPAIICHUH), XapaKTEPU3YIONINX XUMHUYCCKHEC
CBOICTBa KHCIIOPOI0COIEPKAIIINX OpPraHUYECKUX
COECIMHEHU I

[IpoBenenue, HaOMIOACHNE W OMHMCAHUE JIEMOHCTPALIMOHHBIX
ONBITOB: TOPEHUE CIHPTOB, KAYSCTBCHHBIC  PEAKIIHH
OJTHOATOMHBIX ~CHHPTOB (OKUCJIEHHE JTaHOJA OKCHUIOM
menu(ll)), MHOroaTOMHBIX  CHUPTOB  (B3aUMOJCHCTBHUE
rmauepuHa ¢ rugpokcugom  menu(ll)),  anpaerumon
(oKHMCceHMe aMMHMauyHBIM pacTBOpoM okcuja cepedpa(l) u
ruapokcuaom meau(ll), B3aumoaeiicTBiue Kkpaxmaia ¢ HOIOM),
W3YYCHHE CBOMCTB PaCTBOPA YKCYCHOM KUCIIOTHI

Pa3znen 6.A30Tcoaeprkaniue opraHuyeckre coeIMHeHUs

Tema 6.1.

\ Conep:kaHue y4eOHOTro MaTepuaJa

OK 01
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AMMHBI. 17 | A3orconep:kamue opraHudecKue coeJMHEHU s OK 02
AMHHOKHCIOTEL. AMUHBI: METHJIAMUH — MPOCTEUILINNA MPEACTABUTEIb aMUHOB: OK 04
Beaxu COCTaB, XMMHECKOE CTPOCHHUE, busznueckue U XUMUYECKUE OK.07
CBOWCTBA, HAX0XKJAECHUE B PUPO/IE.
AMMHOKHUCIIOTBI KaK amdoTepHbIe OpraHUYeCcKHe TIIK 1.2
coequHeHus.  Duznueckue U XMMHYECKHE  CBOICTBA HK 5.1
AMUHOKHCIOT (Ha IIpUMepe TIIMIMHA). buonormdeckoe IK 11.1
3HAa4YCHUE aMUHOKUCHOT. IlenTunel.
benku xak npupoansie nonumepsl. [lepBuunas, BTopuyHas u
TpeTUYHasi CTpyKTypa OeikoB. XHMHUYECKHE CBOICTBa
OENKOB: TUAPOIIN3, IEHATYpallKsl, KAYeCTBEHHbIE PEeaKINh Ha
Oenku
IlpakTH4yeckue 3aHATUSA OK 01
18 | IpakTuyeckasi padora 7 PemeHune 3KcrnepuMeHTATIbLHBIX OK 02
32124 HA UIAEHTHPUKALUIO OPraHUYECKUX COEIHHEeHHI OK 04
DKCHEPUMEHTAIBHOE 3aKPEIJIEHUE Kaue€CTBEHHBIX pEaKLMM OK.07
Ha OCHOBHBIE KJIACChl OPTaHUYECKUX BEIIECTB K 1.2
IIK 5.1
IK 11.1
Pasznes 7.BbicokoMoIeKyJISIPHbIE COEIUHEHUS
Tema 7.1. 19 | OcHOBHBICE TOHATHS XUMHMH BBICOKOMOJIEKYJISPHBIX OK 01
IlnacTmaccsl. COEAHHEHHH OK 02
Kayuyku. Bostokna MOHOMEp,  MOJIUMEP, CTPYKTYPHOE  3BEHO,  CTENEHb OK 04
MOJIMMEPU3ALIMU, CPEHss MoJieKyJsipHas macca. OCHOBHBIE OK.07

METOJIbl CHUHTE€3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHHH —
MOJINMEPU3ALS U ITOJUKOHCHCAIIHSL.

O3nakomiieHHe ¢ 00pa3laMH NMPUPOIHBIX U HUCKYCCTBEHHBIX
BOJIOKOH, IJIACTMAacC, KaydyKOB: IIJIAaCTMAacchl (IIOJMATHUIIEH,
IOJIMITPOTINJIEH, MIOJIMBUHUIXJIOPU, MIOJIUCTUPOIN);
HaTypaJIbHBIH W CHHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBI W M3OMPEHOBBII); BOJOKHA (HATypaJbHBIC
(XJ0MmoK, mepcTh, MENK), MCKYCCTBEHHbIE (aleraTHoe

22




BOJIOKHO, BUCK032), CHHTETHYECKHUE (KAIlPOH | JIaBCaH)

Pa3nen 8. Xumus B ObITY U IPOM3BOJACTBEHHOM JAeSITEJIbHOCTH YeJI0BeKAa

Tema 8.1.
XuMH4YecKue
TEXHOJIOT U
NMOBCEeTHEBHOM
npodeccuoHaIbLHOM
AesITeJIbHOCTH
yeJIOBeKa

B
H

20

I[MpakTuyeckue 3aHATHS

IIpakTnueckas paGora 8 IlpeacraBieHue Kkeiica o
NPUMEHEHHH XUMHUY€eCKOro BelecTBa

[TpaBwiia 3KOIOTHYECKH 11e7ecO00pa3HOTO MOBEACHUS B OBITY
U TPYIOBOM JEATENBHOCTH B LEISAX COXPAHEHUS CBOETO
3I0pOBbS M OKpYXarollel MpUpPOAHON Cpenbl, ONacHOCTh
BO3/ICUCTBUSl HA >KUBbIE OPIaHU3Mbl OPraHUYECKUX BEIIECTB
OTJICNBHBIX KJIACCOB (YTJICBOJOPOABI, CIUPTHI, (HEHOJIBI,
XJIOPDOPTaHUYECKHE TIPOU3BOJAHBIC, albACTUABI U [Ip.),
MOKa3aTeNlb MPEIeIbHO JOMYyCTUMOW KOHIIGHTPAIlMd U €ro
WCII0JIb30BaHUE.

Posb xumun B 00ecTieueHUN IKOJIOTUICCKOM, YHEPTeTHICCKON
U MHIIEBON 0€30MaCHOCTH, PAa3BUTUM MEIUILMHBI, CO3/IaHUU
HOBBIX  MaTepuasioB (B 3aBUCUMOCTH  OT  BHJA
npodeccHoHaNbHOM  JeSTENbHOCTH), HOBBIX HCTOYHHKOB
SHEpruM (aJbTepHATUBHBIE UCTOYHUKH dHeprun). [lonsarue o
Hay4yHbIX METOJaX I[IO3HAHMS BEUIECTB W XUMHUYECKHUX
peakuuii. [lpencraBnennss 06 oOOUMX HAYYHBIX MPUHIUIIAX
MPOMBIIIJICHHOTO TIONyYeHUs] BaKHEWIIMX BemiecTB (Ha
npuMepax TMPOU3BOJICTBA aMMHaKa, CEPHOM  KHUCIOTHI,
METaHOoJIA).

XuMusT M 3/0pOBbE UEJOBEKa: IMpaBWia OE30MacHOTo
UCIIONIb30BAaHUsl  JICKQPCTBEHHBIX TpENaparoB, OBITOBOI
XUMUU B NMOBCETHEBHON KU3HU

Pemrenue keiic-3a1a4 no TeMaM: MUIIEBbIE MPOAYKThI, OCHOBBI
palMoOHAIBHOTO TIUTAHUS, BAXHEHITHE CTPOUTEIbHBIE W
KOHCTPYKIMOHHBIE ~ MaTepuaibl,  CEIbCKOXO35HCTBEHHOE
MIPOU3BOJICTBO, KPACKH, CTEKJIO, KepaMHKa, MaTepHUabl s
JJIEKTPOHUKH, HaHOMAaTepHalbl, TEKCTWJIbHBIE BOJIOKHA,
WCTOYHUKHA DOHEPIWHM, OpPraHWYeCKHWe W MHHEPAIbHbBIE

OK 01
OK 02
OK 04
OK.07
K 1.2
IIK 5.1
IIK 11.1
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ynoOpeHus, JIeKapCTBEHHbIE M KOCMETHYECKHE IMperapaThl,
ObITOBasl XUMUS, MaTepUallbl W3 HCKYCCTBEHHBIX W
CUHTETUYECKUX BOJIOKOH.

3amuTa: IpeCTaBIEHUE Pe3yIbTaTOB PEUICHUs Keilc-3a1au B
dbopMe  MUHHU-IOKIAAAa  (AOMYyCKAaeTcs  MCIOJIb30BaHHE
rpaMUeCcKuX U NPe3eHTAIMOHHBIX MaTepPHaJIOB)

21 | IloBropenue u 0000IIEHNE U3YYEHHOTO MaTepHralia 2
22 | Urorosoe 3ausaTue 2
Bcero: 44
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3 YCJI0BUus PEAJIM3ALINN IHPOI'PAMMUbI
OBIHIEOBPA3OBATEJIBHOT'O YYEBHOTI'O IIPE/IMETA

3.1 Peanuzanmsi nporpaMmbl Y4eOHOro ImnpeaMera TpedyeT HAIUMYHUA
Yy4eOHOro KaduHeTa « XuMHUsD).

Peanuzanus nporpaMmbl ydeOHOTO MpeaMeTa TpeOyeT Haaudus y4yeOHOro
KaOMHETa XUMUHU.

O6opynoBanne yueOHOTO KaOUHETa XUMUMU:

Kommiext mebenu (mkad - 6mr., cton 1-rym00BbIi 41T., cTOoN — 15 WT., CTYN
- 27mT.), CTON JEMOHCTPAllMOHHBIA — 3 IIT., J0CKa ayAuTopHas — 1 MmIT., CTyn
YUYEHUYECKUH Ha MeTajuloKapkace— 3 miT., mkad — 1 mrT., mkad KHWKHBI — 1 mT.,
MHUKpPOCKON — 5 IIT., MepHoAuuYeckas cucrema MenzaeneeBa — 1 mT., CTEHIBI,
KOMILJIEKT Y4€OHO-HArJISIAHBIX TMOCOOMN MO XUMHUH, MOPTPEThl XMUMHUKOB - 5 IIIT,
XUMHUYECKOEe 000pYA0BaHKE U PEAKTUBBI, HAOOP TOTOBBIX MUKPOIPENapaToB.

3.2 UudopmanuonHoe odecnevyeHue peasu3anum NporpamMmmel

3.2.1. OcHOBHBIE MeYATHLIE H IJIEKTPOHHBIC U3TAHUA

1. Xumus : 10 knace : yryOn€éHHbld ypoBeHs : yueOHuk / B. B. Epemun, H. E.
Kysbmenko, B. U. Tepenun [u np.] ; nox penakmaueit B. B. Jlyuuna. — 10-e
u3a., crep. — Mocksa : Ilpocsemenue, 2023. — 446 ¢. — ISBN 978-5-09-
107226-6 // Jlamp : »snexkTpoHHO-OMOMMOTe4yHass cuctema. — URL:
https://e.lanbook.com/book/334892. — Pexum pgoctyma: s aBTOPHS.
MOJIb30BaTENEeN. — TEKCT : JIIEKTPOHHBIMN.

2. Xumus : 11 knacc : yriny6nénssiii yposens : yueObnuk / B. B. Epemun, H. E.
Kysemenxko, A. A. Jlpo3nos, B. B. JIlynun ; nox penakuuen B. B. Jlynnna. —
10-e m3a., ctep. — Mocksa : [IpocBemenue, 2023. — 478 c¢. — ISBN 978-5-
09-107469-7 // Jlamp : »dneKTpOHHO-OMOMMOTeuHass cucrema. — URL:
https://e.lanbook.com/book/334904. — Pexum pgoctyma: st aBTOpH3.
OJIb30BaTesIe. — TEeKCT : 3JIIEKTPOHHBIN.

3. T'abpuensn, O. C. Xumus : 11 kmacc : 6a30Bbiii ypoBeHb : yueOHuk / O. C.
INabpuensu, U. I'. Octpoymos, C. A. CnaakoB. — 5-e¢ u3., ctep. — Mocksa :

IIpocBemenne, 2023. — 127 ¢. — ISBN 978-5-09-103623-7 // Jlanp :
AJICKTPOHHO-OMOIMOTeUHAS cucrema. — URL:
https://e.lanbook.com/book/335036. — Pexum pgocrtyma: aias  aBTOPHS.

MOJIb30BaTeNel. — TEKCT : AIEKTPOHHBIM.
4. T'abpuensan, O. C. Xumus : 10 knacc : 6a30Bbiii ypoBeHb : yueOHuk / O. C.
INabpuensn, U. I'. Octpoymos, C. A. CnaakoB. — 5-e u3f., crep. — MockBa :

[Ipocsemenne, 2023. — 128 c. — ISBN 978-5-09-107222-8 // Jlaup :
AJIEKTPOHHO-OMOIMOTEeUHAS cucrema. — URL:
https://e.lanbook.com/book/335039. — Pexum pgoctyma: s aBTOpH3.

II0JIb30BaTeIIEN. - TEKCT : QJIEKTPOHHBIM.
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3.2.2. JlonoJHUTeIbHbIEe HCTOUYHHKM:

[TerpoBa, T.B. Xumus/ YuebHo-meToauueckoe mocooue Paznen opranndeckas
xumust/ T.B. TlerpoBa. - Apxanrensck, 2021 — 113 c. Pexum npoctyma
\\MS\Books _Irbis\UchMetodposobiehimiya21-22PetrovaTV.docx
www.pvg.mk.ru (onmumnuazna «Ilokopu BopoObeBBI TOPBD).
www.hemi.wallst.ru (O6pa3oBaTenbHbBIN CANT IS ITKOJIBHIUKOB « XHMHUS)
www.alhimikov.net (OGpa3oBaTenbHbIN CAUT JIsl IKOJIBLHUKOB)
www.chem.msu.su (QnekTpoHHas OMOINOTEKA IO XUMUH )

www.enauki.ru (MHHTepHeT-u31anue 1uisl yuuTened « EcTecTBeHHbIe HAyK»)
www. I september.ru (Metoauueckas razera «llepBoe ceHTAOPs»)

www.hvsh.ru (kypHan «XuMus B IIKOJIEY)

www.hij.ru (kypHan «XUMHS U )KU3HB)
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4 KOHTPOJIb n OILEHKA PE3YJBTATOB OCBOEHUA
OBIIEOBPA3OBATEJIbBHOT'O YYEBHOI'O ITPEIMETA

KoHTposib M OIEHKAa pacKphIBalOTCA Yepe3 YCBOCHHBbIE 3HAHHUS U
NpUOOpETeHHbIE CTYJCHTAMH YMEHHUs, HalpaBJIeHHbIE HA (DOPMUPOBAHHUE OOIIUX U
npodeccroHaIbHbIX KOMIIETCHIIUM.

Koasbl popmupyempbix THIl OLEHOYHBIX MEPONIPUATHH
KOMIIeTeHI M
OK 01 — YCTHBIN OIIPOC;
OK 02 - (ppoHTATBHBINA OIIPOC;
OK 04 - HaOJIFOICHHE 3a XOJOM BBIIIOJIHEHUSA
OK 07 npakTHIeckux padot Nel-8;
[IK 1.2 - OLICHKA PE3YJIbTAaTOB BBIIOJHEHUS
[IK 5.1 npakTrudeckux padbot Nel-8;
K 11.1 -OLICHKA PEIICHNs KaU€CTBEHHBIX,

pPacy€THBIX, MPOPECCUOHATBHO-
OPHMEHTHUPOBAHHBIX 33]1a4;

- TECTUPOBAHUE;

— MMMCbMEHHBIN OIPOC;

— OLICHKA BBICTYILJICHUS C JOKJIAJIOM
(coobieHuem):
-nudpepeHIIMpOBaHHbBIN 3aU€ET.
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