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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT' PAMMBI
OBIIEOBPA3OBATEJBbHON JUCHUILIAHBI

1.1. OGmeoOpa3oBarenbHas AUCIUIUIMHA «XUMHUS» SIBISETCS 00S3aTCIIBHOM YacThIO
00111e00pa3oBaTeIbHOrO IMKJIA 00pa3oBaTelbHON MporpaMMbl B cootBeTcTBUU ¢ PI'OC CIIO
no cneuransHoctd 08.02.13 MoHTa)X U 3KCIUIyaTalusi BHYTPEHHUX CAHTEXHUYECKHX
YCTPOMCTB, peain3yeMoii Ha 6a3e OCHOBHOTO 001Iero oopa3oBaHusl.

[Iporpamma paspabotana Ha ocHoBanuu TpeboBanuii DI'OC cpemHero oOmIEro
o0pa3oBaHus ¢ yueToM IpodeccHnoHaTbHOM HaIllpaBJIEHHOCTH MMOJIydaeMoil crienuanbHocTH. Ha
W3Yy4eHUEe AUCHUILTUHBI « XUMHs» Ha 0a30BOM YPOBHE OTBOJUTCS JBE 3aUETHBIC SAMHHIIBI.

1.2. ean u niiaHupyemMble pe3yabTaThbl OCBOEHHS U CHUIITUHBI

1.2.1. leau v 3272494 AUCUUIJIMHBI

@opMUpOBaHUE y CTYJIEHTOB MPEACTABICHUS O XUMHYECKOW COCTaBISIOLICH €CTeCTBEHHO-
HAyYHOW KapTUHBI MHUpa KaK OCHOBBI NPUHSATHS PEIICHUN B KU3HEHHBIX M MPOM3BOJACTBEHHBIX
CUTYaIUSX, OTBETCTBEHHOTO TIOBEICHHS B IPUPOJHOM Cpejie.

3apaum IUCHUIIMHBI:

1) chopmupoBaTh NMOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKaHUS XUMHUYECKHX IPOILIECCOB U
SABIIEHUN B OKpYXKalIled cpene, I[ENOCTHOH HaydyHOW KapTHUHBI MHUPA, B3aHMMOCBA3M H
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BHUTh YMCHHS COCTaBJSITH (OPMYJbI HEOPTraHUYECKHMX W OPTaHMYECKHUX BEIIECTB,
YpaBHEHUS XHMHUYECKHUX peakUud, OOBSICHATh UX CMBICT, WHTEPIPETUPOBATh PE3YIbTATHI
XUMHYECKHUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKH TIPOBEACHHS MPOCTCHININX XUMHYECKHX OSKCIIEPUMEHTATBHBIX
UCCJIEIOBaHUM C COOIIOZCHHEM MpaBUil OE30MaCHOTO OOpaIleHUs C BELIECTBAMU U J1a0OpaTOPHBIM
o0opynoBaHueM;

4) pa3BUTh YMEHHUS HCIONH30BaTh WH(MOPMAIMI0O XHUMHUYECKOTO XapakTepa W3 Pa3IUYHbBIX
HUCTOYHUKOB;

5) chopmMupoBaTh YMEHHUS MPOTHO3UPOBATH MOCIEICTBHS CBOCH NEATETLHOCTH U XUMHYECKUX
MPUPOJIHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopMUpOBaTh MOHUMAHHE 3HAYMMOCTH JOCTIKCHUNH XMMHYECKOW HAyKM M TEXHOJOTUM

JUTSL pa3BUTHSI COIMATTBHOM M MIPOU3BOJICTBEHHOU cep.



1.2.2. Ilnanupyemblie pe3y/jbTaThbl 0CBOeHHUsI 001Ie00pa3oBaTe/bHOM JUCHMILIMHBI B c00TBeTCTBHHM ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC

(6{0]0;

Kox v HaumenoBanue

I[Inanupyemble pe3yjbTaThl 0CBOCHHS THCHUILIUHBI

(popmupyembIx

KOMIIeTeH Ui Oo6mue! JMcuunIMHaApHbIe?
OK 01. Bribupath | JINUHOCTHBIE pe3yJbTaThl JOJKHBI OTpaxaTh | JHCHMILIMHAPHBIE Pe3YJILTATHI J0JLKHBI 0TPAKATh:
CIocoObl pelieHusl 3a/iad | B YACTH: IIP6 01. chopMHUpPOBAaHHOCTH MPEACTABICHHUI: O XWMHUYECKOM
npodeccuoHaIbHON TPY0BOr0 BOCIIUTAHUS: COCTABJISIFONIEH €CTECTBEHHOHAYYHOW KapTHUHBI MUPA, POJIM XUMHUHU
NEeSITEIbHOCTH — TOTOBHOCTb K TpPYAy, OCO3HAHHE IIEHHOCTU | B NO3HAHMM SBJICHMH IIPUPOABI, B (JOPMUPOBAHMM MBINLICHHUSA W
MPUMEHUTETHLHO K MacTepCTBa, TPYAOII00HE; KYJIBTYPBl  JIMYHOCTH, €€ ()YHKIMOHAIBHOH TPaMOTHOCTH,

pa3IN4YHbIM KOHTCKCTaM

— TOTOBHOCTb K aKTUBHOM  J€STEIbHOCTU
TEXHOJIOTMYECKOU u COLIMAIBHON
HaIpPaBJIECHHOCTH, CHOCOOHOCTh
MHULIUUPOBATh, IUIAHUPOBATh u
CaMOCTOSITEJILHO BBITIOJIHATh TaKyHo
JeSITENIbHOCTD;

— HHTepec K pa3IMYHbIM cdepam
npodecCHOHATBLHOMN 1A TENTbHOCTH.

MeranpeamMeTHble  pe3yJbTaTbl  IOJIKHBI

O0TPaXKaTh:

OBiajgeHne  yHHBepPCAJIbHBIMM  yY4eOHBIMHU

MO03HABATEJILHBIMH AeliCTBUSIMU:

a) 0azoBble JIOTHYECKHUe AeliCTBUS:

—  CaMOCTOATEIBHO (bopMyIHMpoBaTH u
aKTyaJIM3upoBaTh IMpodsieMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

— yCTaHaBJIMBATH CYLIECTBEHHBIH NMPHU3HAK WU
OCHOBAHHS JUTSI CPAaBHEHHS, KJIacCH(PUKAINN U

HEOOXOAMMON ISl PelICHUS] MPAKTHUECKUX 33734 M KOJIOTHYECKU
00OCHOBAaHHOTO OTHOUIICHUSI K CBOEMY 370POBBIO M IPHPOTHOMN
cpene;

IIP6 02. BnajgeHue cHUCTEMOM  XMMHUYECKUX 3HAHUHM, KOTOpas
BKJIFOYACT: OCHOBOIIOJIATAIOIINE TOHATHSA (XUMHYECKHH DIIEMEHT,
aToM, IEKTPOHHAs o00OJOYKa aroma, S-, p-, d-AIEKTPOHHBIE
opOuTanu aTOMOB, WIOH, MOJIEKYIIa, BAJICHTHOCTH,
AJIEKTPOOTPHUIIATENIEHOCTh, CTENCHb  OKHCICHHS, XWMHUYECKas
CBSI3b, MOJIb, MOJISIpHas Macca, MOJISPHBIA O0O0BEM, YIIIepOJHBIN
CKeneT, (yHKIMOHABHAS TPYIa, paguKall, H30MepHs, H30MEpHI,
TOMOJIOTHUECKUH psiJZl, TOMOJIOTH, YIJIEBOAOPOABI, KHCIOPOI- H
a30TCOepIKaIlie COCANHEHNS, ONOJIOrMYEeCKN aKTHBHBIE BEIIECTBA
(yrneBoapl, >KHUpBI, O€IKH), MOHOMEp, MOJUMEpP, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COCIMHEHHS, KPHCTAILTMYECKas
pemierka,  THUNBl ~ XMMHUYECKMX  peakiuidl  (OKUCIUTENBbHO-
BOCCTAHOBHTEINBHBIC, 9K30-U SHIOTEPMUYECKHE, PEAKIIMH HOHHOTO
oOMeHa), pacTBop, AIIEKTPOJIUTHI, HEBJIEKTPOJIUTHI,
ANIEKTPOIUTUIECKAs TUCCOIMAINS, OKHCINTENIh, BOCCTAHOBHUTEIID,




000011IeHH S ;

— ompeAensTh LEIH JCATEIBHOCTH, 3aJaBaTh
napaMeTpbl U KPUTEPUU MX JTOCTHIKCHHS,

—  BBIABIIATH 3aKOHOMCpHOCTI/I nu HpOTI/IBOpGLII/I}I B
paccMaTpUBACMBIX SBICHHSX;

— BHOCHUTH KOppeKTI/IBbI B ACATCIIbHOCTD,
OILICHHUBATh COOTBCTCTBUC pe3yHBTaTOB neiaam,

OIICHHUBATh pHUCKH ITOCIICICTBUI
JIeSITCIIEHOCTH.

0) 0a3oBbIe HCCJIeA0BaTEIbCKHE TeHCTBUS:

— BJIAaICTh HaBbIKAMHA y‘~I€6HO-
HCCIIEN0BATENBbCKOU u IIPOEKTHOMN
JIeSITCIIbHOCTH, HaBBbIKAMH paspeniecHus
npo0Jem;

— BBUBIIATH NPUYMHHO-CIICICTBCHHBIC CBSI3H M
aKTyaJlu3UpOBaTh 3ajauy, BBIJIBUT'aTh

TUIIOTE3Y €€ PEIICHUs, HaXOAUTb apryMEHTbI
JUIsL  TOKa3aTeJIbCTBA CBOMX YTBEP)KICHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS,;

— AHAIM3HUPOBAThH IOJIYYEHHBIE B XOJE PEIICHUS
3ala4i pe3yibTaThl, KPUTUUYECKH OLIEHUBATh
ux JI0OCTOBEPHOCTb, IIPOrHO3UPOBATh
W3MEHEHHUE B HOBBIX YCIIOBUSX;

YMETb NIEPEHOCUTH 3HAHUS B TO3HABATEJIbHYIO U

MPAKTUYECKYIO 00JIACTH KU3HEAEATEIbHOCTH.

CKOPOCTb XMMHYECKOM peakluu, XUMHUYECKOE paBHOBECHE),
TEOPUHU U 3aKOHBI (TEOPHs] XUMUYECKOTO CTPOCHHSI OPTaHUYECKUX
BemectB  A.M.  byrnepoBa, Teopus  3IEKTPOIUTHUECKOMN
nyccounanuu, nepuoandeckuii 3akon JI.M. MenpgeneeBa, 3aKkoH
COXpPAaHEHUs MacChl), 3aKOHOMEPHOCTH, CUMBOJMYECKUIN S3bIK
XUMHH, (aKTOJIOTUYECKUE CBEACHHUS O CBOMCTBaX, COCTaBe,
MONy4YeHUH W Oe30MacHOM  HCIOJIb30BaHUHM  BAXKHEWUIIMX
HEOPraHUYECKUX W  OPraHWYeCKUX BEIIECTB B OBITY U
MIPaKTUYECKON AESITEIbHOCTU YEJI0BEKA;

ITP6 03. chopMHPOBAHHOCTh YMEHHUH BBISBJIATH XapaKTEPHBIC
NPU3HAKK W B3aUMOCBSA3b W3YYEHHBIX TOHSTHH, NPUMEHSTh
COOTBETCTBYIOIIME TMOHSITHS NPU OMUCAHUHM CTPOCHUS M CBOWCTB
HEOPTaHWYECKUX M OPTraHWYECKUX BEIIECTB M WX IPEBpAIICHUN;
BBISIBJISITH B3aMMOCBSI3b XUMHYECKHX 3HAHUW C TOHATUAMU U
MPEICTABIICHUSIMU APYTHX €CTECTBEHHOHAYYHBIX TIPEIMETOB;

11Po 04. c(hopMUPOBAHHOCTH YMEHUI HCIIOJIb30BaTh
HAaUMEHOBAHUS XUMUYECKUX COETUHEHUIN MEXIyHapOJIHOIO COK03a
TEOPETUYECKONH W MPHUKIATHOM XMMUU U TPUBHAIBHBIE Ha3BaHUS
BAKHEHIIMX BeUIeCTB (ITWJICH, AaleTWIEH, TIIUIepuH, (eno,
dbopManpaerus, YyKCycHas KHUCJIOTa, TIWIUH, YrapHBIA ras,
YIJIEKUCHBIN ra3, aMMHUakK, ranieHas U3BeCThb, HEralleHas U3BECTb,
MUTHEBAs COJa U JPYTUX), COCTABIATH (HOPMYIIBI HEOPTaHUIECKIX
W OpPraHWYEeCKUX BEIIECTB, YPAaBHEHUS XHUMHUYECKHX PEaKIIUH,
OOBSCHATH UX CMBICI; MOATBEPKAATh XapaKTEPHbIE XHUMHUYECKUE
CBOMCTBA BEIIECTB COOTBETCTBYIOLIMMHU HKCIEPUMEHTaMU U
3aMUCsIMU YPaBHEHUH XUMHUYECKUX PEaAKIIHil;

nP6 05. cdhopmupoBaHHOCTH  YMEHHUW  yCTaHABJIMBATh
NPUHAAJIC)KHOCTh HM3YYEHHBIX HEOPTraHWYECKUX M OPTraHUYECKUX
BELIECTB K OIpENETIeHHbIM KjaccaM U TpyINaM COEIUHEHHH,
XapaKTepU30BaTh X COCTaB U Ba)KHEHIIME CBOMCTBA; OMpPENEsATh
BHJIBI XUMUYECKHUX CBSI3eH (KOBaJCHTHAs, MIOHHAS, METAJUTMIECKAs,
BOJOPOJHAsS), THIBl KPUCTALIMYECKHUX PEIIETOK  BEIIECTB;
KJIacCU(UIIMPOBATH XUMUYECKUE PEAKIINH;

IIP6 07. chopMUpOBaHHOCTH YMEHUH NPOBOJUTH pacyeTbl IO




XUMHAYECKHM (OpMyJiaM U YpaBHEHHSIM XHMHYECKHUX pPEaKUuil C

HCIIOJIB30BaHHUCM (1)I/I3I/ILICCKI/IX BCJIM4YHH, XApaKTCPU3YIOIIHUX
BCIICCTBA C KOJIMYCCTBCHHOM CTOPOHBI: MaccChbl, o0beMa
(HOpMaHBHBIe YCJ'IOBI/IH) Ia30B, KOJIM4YECTBa BCIIIECTBA,

HCIIOJIb30BATh CHUCTCMHBIC XUMHWYCCKUC 3HAHUA [JIA HNPUHATUA
peH_IeHI/Iﬁ B KOHKPETHBIX XHM3HCHHBIX CUTyalUAX, CBA3AHHBIX C
BCIICCTBAMU U UX MPUMCHCHUCM.

OK 02. Hcnonb3oBath
COBPEMEHHBIC  CpEICTBa
MOUCKa, aHanm3a u
WHTEPIIPETAIAN
uHpopmanuu u
UH(POPMALOHHBIE
TEXHOJIOTHH TUIS
BBITIOJTHEHUS 3amaq
npodeccuoHanbHOM

e TCIIbHOCTH

JInyHOCTHBIE Pe3yJabTAThl AOJKHBI OTPAXKATH
B YACTH:
LHEHHOCTH HAYYHOI0 MO3HAHUS:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAYKW M OOIIECTBEHHOH IMPAKTHUKH,
OCHOBaHHOT'O HAa  Juaiore KYJIbTYD,
CIOCOOCTBYIOLIET0 OCO3HAHUIO CBOEr0 MecTa

B [IOJIMKYJIETYPHOM MHUPE;
COBEPILECHCTBOBAHUE SA3BIKOBOM u
YUTATCIIbCKOM  KYJIBTYpPhl Kak  CpeacTBa

B3aMMOJEHCTBUS MEXIY JIOAbMH U NMO3HAHUS
MHpa.

MeranpeamMeTHble  pe3yJbTaTbl  IOJKHBI
O0TPaXKaTh:
OBiajgeHne  yHHBepPCAJIbHBIMM  y4eOHBIMHU

NMO3HABATEJIbHBIMU /1eCTBUAMM:
B) pa6ora ¢ uHdopmanmeii:

BJIaJICTh HAaBBIKAMH MOJy4€HUS HMHPOpMaLUU
u3 HCTOYHUKOB pasHbIX THUIIOB,
CaMOCTOSITEJIbHO ~ OCYIIECTBJIATH  IIOUCK,
aHAJIN3, CUCTEMATHU3ALMIO0 U HHTEPIPETALHIO
uH(pOpMallMK pPa3NUYHBIX BHIOB U (QopM
IIPEJICTaBICHHUS],

co3/aBaTh TEKCThl B pazNMYHbIX (popmarax c
y4eTOM HazHayeHHUs MH(OpMAaLUU U LEeNeBON

JqucnumimHapHubie (NMpeaMeTHbIE) Pe3yJbTaThl
0TPakKATH:

IIP6 06. BiageHue OCHOBHBIMH METOJAMHU HAYyYHOTO MO3HAHUS
BEIIECTB M XHUMHUYECKUX SBIECHUN (HAONIOJACHUE, H3MEpEHUe,
9KCIIEPUMEHT, MOJICTIUPOBAHUE);

IIP6 07. chopMHUpPOBAaHHOCT YMEHHUH MPOBOJUTH PACUYETHI IO
XUMHYECKUM (GopMyllaM M ypaBHEHUSIM XUMHUYECKHX pPEaKluil c

U JOJKHBI

HCIIOJIB30BaHHUEM (1)I/I3I/I'~IeCKI/IX BCJIMYHH, XapaKTCPUIYIOIIUX
BEIlECTBA C  KOJIMYECTBEHHOW CTOPOHBL: Macchl, oOOBeMa
(HOpMmasibHBIE ~ YCJIOBUSI)  Tra3oB,  KOJIMYECTBA  BEILECTBA;

UCIIOJIb30BaTh CUCTEMHBbIE XHMHYECKHE 3HAHUA JUISl HPUHATHUS
pelIeHUi B KOHKPETHBIX XU3HEHHBIX CUTYallUsX, CBA3AHHBIX C
BELIECTBAMU U UX IPUMEHEHHEM;

IIP6 08. chopmupoBaHHOCTH YMEHUH IJIAHUPOBATH U BBIMOJIHATH
XUMHUYECKHH 3KCIIEPUMEHT (IIPEBpAIlCHUs] OPraHUUECKUX BEIIECTB
P HarpeBaHUU, NOJyYEHUE ATUJIEHA U HU3yYEHHE €ro CBOIICTB,
KaueCTBEHHBIE pEAKLUMU Ha albJEeTHUIbl, Kpaxmall, YKCYCHYIO
KHCJIOTY; IeHaTypalus OeIKOB IIPU HarpeBaHUH, [[BETHbIE PEAKIINH
0€JIKOB; MPOBOAUTH PEAKI[MM MOHHOTO OOMEHA, ONpPENeIsATh Cpeny
BOJHBIX PACTBOPOB, KaueCTBEHHbIE peakIMM Ha CyibdaTt-,
KapOOHaT- W XJIOPUA-aHHOHBI, HAa KATHOH AaMMOHHS; peIllaTh
SKCIEpUMEHTaJbHbIE 3adaun 1o TeMaMm  "Mertamisl"
"Hemertannsl") B COOTBETCTBMM C  IpPaBWIAMU  TEXHUKHU
0€30MacHOCTH MpU OOpalleHUH C BEIIeCTBAMU M JIaOOpaTOPHBIM
0o0OpyJOBaHUEM;  MPEACTABIATH  PE3YJNbTaThl  XMMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3anucH ypaBHEHUH COOTBETCTBYIOLIUX




ayJUTOPUH, BBIOUPAs ONTHUMAIBHYIO (GopMy
NPEJICTAaBJICHUS U BU3yaIH3alllu;

— OLIGHWBATh JOCTOBEPHOCTh, JICTUTUMHOCTB
uH(pOpMaIliK, € COOTBETCTBUE IMPABOBBIM H
MOpPaJIbHO-ITHYECKIM HOpMaM;

— BJIQJICTh HABBIKAMU PACIIO3HABAHUS M 3AIIUTHI
uHpopmanuu, uH(OpMaITMOHHON
0€30MacCHOCTH JIMYHOCTH.

peakuuii 1 GopMyITHUPOBATH BBIBOIBI HA OCHOBE 3THX PE3yJIbTATOB;
ITP6 09. chopMUPOBAaHHOCTH YMEHHS aHATM3UPOBATH XUMHUYECKYIO
nH(OPMALIHIO, TONY4aeMyH) W3 Pa3HbIX HCTOYHUKOB (CPEICTB
mMaccoBoi uHbopMmanuu, cetb UHTepHeT U 1pyrue).

OK 04. D¢ddexTuBHO
B3aUMO/ICHICTBOBATh U
paboTarh B KOJUIEKTHUBE U
KOMaH/Ie

JIMYHOCTHBIE Pe3yJbTaThl A0/KHBI OTPakaTh

B YaCTH:

rPakIaHCKOr0 BOCIIMTAHUSA:

— TOTOBHOCTb BECTH COBMECTHYIO JIESTEIbHOCTD
B HHTEpecax rpaxkJIaHCKOTO 00IIecTBa;

— YMEHHME B3aUMOJEHCTBOBATH C COLMAJIbHBIMU
WHCTUTYTaMU B COOTBETCTBMH C  HUX
GYHKIUSAME 1 Ha3HAYCHUEM.

MertanpeaMeTHble  pe3yJabTaTbl  JA0JIKHBI
O0TPaKaTh:
Osnanenue YHUBePCAJbHBIMH

KOMMYHUKATHBHBIMH JACHCTBUAMM:

0) coBMecTHasi 1eiITeJIbHOCTh:

— TIOHMMAaTb M HCIIOJIb30BAaTh IIPEUMYILECTBA
KOMaHJHON ¥ UHJIMBUyaJIbHOU paboThI;

— TPUHUMATH 1I€JIM COBMECTHOH JeATENbHOCTH,
OpraHU30BBIBATH " KOOpJAUHUPOBATh
JNEHCTBUS MO €€ JOCTUKEHUIO: COCTaBISATh
IUTaH IEUCTBUM, pacIIpeAEsaTh POIU C yUETOM
MHEHUI Yy4aCTHUKOB 0OCYXJIaThb pe3yJIbTaThl
COBMECTHOM pabOTHI.

OBaanenue YHHMBEPCAJIbHBIMH

pPeryisiTHBHBIMH J1CHCTBUSIMU:

r) NpUHATHE ce0sl M APYTruX JIoaei:

JucuMnjauHapHble (NMpeAMeTHbIE) Pe3yJbTaThl
0TPaKaTh:

IIP6 08. chopmupoBaHHOCTH YMEHUH IJIAHUPOBATH U BBIMOJIHATH
XUMHUYECKHH 3KCIIEPUMEHT (IIPEBpALLCHHUs] OPraHUYECKUX BEIIECTB
IpU HarpeBaHWM, MOJIYYEHHE 3THUJICHA M H3YYEHHUE €ro CBOMWCTB,
KayeCTBEHHbIC PEAKLUMU Ha albJEeTU/Abl, KpaxMajl, YKCYCHYIO
KHCJIOTY; JIeHaTypalus O€JIKOB IPU HarpEeBaHUH, [IBETHBIEC PEAKIIUU
0€JIKOB; NMPOBOAUTH PEAKI[MM MOHHOTO 0OOMEHa, ONpPENeIATh Cpeny
BOJIHBIX PAaCTBOPOB, KayeCTBEHHBIE pEAaKIMU Ha Cyibdar-,
KapOOHaT- M XJIOPUA-aHHOHBI, HAa KATUOH AMMOHHS; pelIaTh
SKCIEpUMEHTAIbHBIE  3a7adyd 1o  Temam  "Mertamisl" u
"Hemeramnsl") B COOTBETCTBMM C  MpaBUJIAMH  TEXHHMKH
0€30MacHOCTH MpU OOpalleHUH C BEIIECTBAMU M JIaOOpPaTOPHBIM
0o0OpyJOBaHUEM;  MPEACTABIATH  PE3YNbTaThl  XMMHUYECKOTIO
JKCIIEpUMEHTa B ()OpME 3alucHU ypPaBHEHUH COOTBETCTBYIOLIUX
peakuuii 1 GopMyIUpOBaTh BHIBOBI HA OCHOBE 3TUX PE3Yy/IbTAaTOB.

H JOJIKHBI




— TPUHUMATh MOTHUBBI W apPTyMEHTHI JPYTUX
JOIEN npu aHaau3e pe3yJbTaTOB
JIEATEHHOCTH;

— TpU3HABATh CBOE MPAaBO M MPaBO JPYrUX
JIFOJIeH Ha OIIMOKU;

— pa3BUBaTh CIIOCOOHOCTH IOHWMATh MHpP C
MO3UIUH JIPYTOr0 YeIIOBEKA.

OK 07. CopeiicTBOBaTh
COXPaHEHHUIO
OKpY>Karollen Cpeibl,
pecypcocOepexeHHIo,
IPUMEHATH 3HaHUA 00
M3MEHEHUU KIIMMara,
IPUHLIUIIBI OEPEKITUBOTO
MIPOU3BO/ICTBA,

3¢ (EKTHBHO JCHCTBOBATH
B UpPE3BBIYANHBIX
CUTYaIHsIx

JInyHOCTHBIE Pe3yJbTAThl JOJIKHbI OTPAXKATH

B 4aCTH:

JKO0JIOTMYECKOI0 BOCIIMTAHUSA

—  ¢(hopMUPOBAHHOCTb 9KOJIOTMYECKON
KYJIBTYpPbI, IOHUMAaHUE BIUSHUSA COLMAIBHO-
DKOHOMHYECKHX IIPOLECCOB HA COCTOSHHE
IIPUPOJHON M COLMAIBHON CPENbl, OCO3HAHUE
ro0anbHOTO  XapakTepa  JKOJOTHYECKHX
npo0Jem;

— IUIAHUPOBAHME M OCYLIECTBJICHHUE JCHCTBUN B
OKpYXKaloIllel Cpelie Ha OCHOBE 3HAHUS Lieleil
YCTOWUYMBOIO pa3BUTHUS YEIIOBEUECTBA;

— AKTUBHOE HEIPUATHE NEHCTBHUI, MPUHOCALINX
Bpel OKpYXKarollen cpee;

— YMEHHuE IPOTHO3UPOBATh HEOIAronpUsTHbIE

HKOJIOTHYECKHE MOCTIE/ICTBUS
IpEeAIPUHUMAEMBIX JIEUCTBU,
peoTBpaLaTh UX.

MeranpeamMeTHble  pe3yJbTaTbl  IO0JIKHBI

0TPa’KaTh:

OBinajgenne  yHHMBEpPCATbHBIMM  y4eOHBIMHU

NMO3HABATCJIbHBIMHU IICF[CTBI/IHMI/IZ

B) padorta ¢ nHpopManmeii:

— HCHOJb30BaTh CPeACTBA MH(OPMALMOHHBIX U
KOMMYHUKaIIMOHHBIX TEXHOJIOTHI B pPEIICHUN

JucuuninHapHbie (NpeAMeTHbIE) Ppe3yabTaTbl M J0JKHBI
0TpaKaTh:

P66 01. chopMUpPOBAaHHOCTH MPEACTABICHUN: O XHUMHYECKOU
COCTaBJISIONICH €CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMUU
B TMO3HAHWU SIBJICHUH MPUPOJBI, B (DOPMUPOBAHMM MBINUICHUS U
KyJIbTYpbl ~ JIMYHOCTH, €€ (YHKIHOHAIBHOH TPaMOTHOCTH,
HEOOXOUMOM /1JIsl pelIeHUs NPAaKTUYECKUX 33]a4 U IKOJIOTMUECKU
000CHOBAaHHOTO OTHOIIECHHUS K CBOEMY 3JI0POBBIO M IPUPOJHOM
cpene;

IIP6 10. cdopmupoBaHHOCTH yMEHHMII COOMIOIATh TMpaBUiIa
9KOJIOTUYECKU IeNIecO00pa3HOro MOBEACHHUS B OBITY M TPYIOBOM
JNEATEIBHOCTH B LENAX COXPAaHEHMsI CBOEro 3J0pPOBbS MU
OKpy)Xalollled NPUPOJHOM  cpenbl;  YUMTHIBaTh  OINACHOCTH
BO3JCICTBUS Ha >KMBBIE OpPraHU3MbI OIPEACIEHHBIX BEIIECTB,
IIOHMMass  CMBICI  IIOKas3aTelsl  IPEAeNbHOM  JOIMyCTUMOM
KOHIIEHTpaL1H.




KOTHUTHUBHBIX, KOMMYHHKATHBHBIX "
OpPraHU3alMOHHBIX 3a/la4 C COOJOJCHUEM
TpeboBaHMi 3PrOHOMHMKH, TEXHUKU
0€30IacHOCTH, THTUCHBI,

pecypcocOepexeHusi, MPaBOBBIX U ITHYCCKHUX
HOPM, HOPM HH(POPMAITHOHHOM O€30IIaCHOCTH.

I[IK  2.1. BbInogHATh | -OBJIaJCHHE BUJAMHU JeSITeTIbHOCTH 1o | -bopMynupoBaTh BBIBOIBI M 3aKIIOYCHUS HA OCHOBE aHAU3a H
HIOJITOTOBUTEIILHBIC TIOJIyYEHHIO HOBOI'O 3HAHMs, €r0 MHTEPIPETALMH, | UHTEpIpeTalud  HHOOPMALMM M3  Pa3IMYHBIX  HCTOYHHKOB
paboTbl  1IpM  MOHTaXe | MPeoOpa3sOBaHUI0 M NPUMEHEHHIO B DA3siNYHBIX | xpympdeckodl  MHGOPMALMM,  KPUTHYECKH  OLCHHBATH U
CHUCTEM BCHTWISAIMU | | Y4eOHBIX CUTYaIMsIX, B TOM YHCIE MPH CO3TaHUU MHTEpIPETHPOBaTh MHPOPMALHIO, MOIYYAEMYI0 M3 PasIMdHBIX
KOHANIMOHNPOBAHNA YHEOHBIX 1 COIMABHBIX IPOEKTOB; MCTOYHHMKOB; MCIOJIb30BaTh Pa3IMYHble MCTOUHHKH XMMHYECKOM
BO3ayxa uHbOpMallMK A1 pelieHuss y4yeOHbIX u  (WIM) MPaKTHKO-
OPHCHTHPOBAHHBIX 33]1a4;
[IK 2.3. IlpoBoauth ¥ |- 3HATh npaBuia TPAHCHOPTHPOBKH, | - OCYIIECTBIATh JOKYMCHTAIbHOE OPOPMIICHHE 3asABKHU MPUEMKH,

00pabaTbIBaTh Pe3ysIbTATHI
HCIbITAHUI
CMOHTHPOBAHHBIX CHCTEM
BEHTHJISALIUH u
KOHIWIIHOHUPOBAHUS
BO3/TyXa

CKJIIaIUPOBAaHUA W XPAHCHUA Pa3JIMYHBIX BUI0B
MaTCpHUAJIbHO-TCXHUYCCKUX PECYPCOB,

pacrpeiesieHus, ydeTa W XpaHEHUs MaTepHATbHO-TEXHUYECKUX
pPECypCoB;
- KOHTPOJIUPOBATH KAYECTBO U 00HEM MaTePUATTbHO-TEXHUUECKUX

pecypcoB i 00BEKTOB BOJOCHA0KEHUS M BOJJOOTBEACHMUSI,
OTOIUJICHU S, BEHTWISALIUUA U KOHIUIIMOHUPOBAHUS BO3TyXa;
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2. CTPYKTYPA M COJAEP)KAHUE OBIIIEOBPA3OBATEJBbHOMN JUCHUILINHBI

«XHUMUSA»

2.1. O0beM TUCHUILINHBI U BBl y4e0HOH padoThI

Bupa yueoHoii padoThl Oo0bem B
yacax
O0bem o0pa3oBaTeIbHOI NPOrPaMMBbI 1M CLHMILIHHbI 72
1. OcHOBHOE coep:kaHue 64
BT. U..
TEOpeTUIECKoe 00yueHue 30
MPaKTUYECKHUE 3aHATUS 20
1abopaTOpPHBIE 3aHATUS 14
2. IIpodeccuoHAILHO-OPHEHTHPOBAHHOE CO/IEPsKAHUE 6
BT. Y..
TEopeTHYecKoe 00yueHue 2
MIpaKTUIECKUE 3aHATUSA 4
IIpome:xxyTounas arrecranus (AuddepeHMPOBaHHBIN 324eT) 2
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2.2. TeMaTn4yecKMil IJIAH U COAEPKAHME TUCHUILTHHBI

HaumeHoBaHue Conep:kanue y4yeOHOro MaTepuasa (0OCHOBHOE M NPO(PecCHOHATBLHO-OPUEHTHPOBAHHOE), OBLeM 19C0B dopMupyemMbie
pa3aesioB U TeM JadopaTopHbIe M NPAKTHYECKUE 3aHATHS, IPUKJIAJTHON MOAY.Ib KOMIIETCHIIM U
1 2 3 4
OcHOBHOE co/lep:KaHue 64
Pa3nes 1. OcHOBBI CTPOEHHUS BellecTBa 4
Tema 1.1. OcHoBHOe coJep:kaHue 2 OK 01
CrpoeHue aToMOB
XUMHIYECKIX Teopernueckoe 00y4enue 2
3JIEMEHTOB U
npuposa CoBpeMeHHass Mojenb CTpoeHus atoma. CHMBOJMYECKHM $3bIK XUMHUU. XUMUYECKUHA HIIEMEHT.
XHUMHIYECKOL OnekTpoHHas KoHuUrypanus aroma. Kilaccnpukanus XMMHUYECKHX DJEMEHTOB (S-, p-, d-DJIEMEHTBI).
CBSI3U BanentHble  snexkTpoHbl.  BaneHTHOCTb.  DNEKTpOHHass  NpPUPOJAa  XUMUYECKOM  CBSI3H. 2
ONEeKTPOOTPULATENIbHOCTh. BuIbl XMMHUYECKOM CBA3M (KOBaJIEHTHAs, WOHHAs, MeTaJlJIM4ecKas,
BOJIOPO/IHAS) M CIIOCOOBI €e 00pa30BaHUs
Tema 1.2. OcHoBHOe coJep:kaHue 2 OK 01
[Tepuoanueckuit OK 02
3aKk0H U Tabmua | IIPAKTHYECKHE 3aHSATHSI 2
J.1. Menneneera y
[Iepuoanueckas cucrema xumuueckux aneMeHToB .M. Menaeneesa. @U3nueckuii CMbICIT
[lepuoanueckoro 3akona J[.1. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHUX
3JIEMEHTOB, 00pa3yeMbIX UMM MIPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBHUHU C MOJI0KEHUEM
XUMHUYECKOro 3yieMeHTa B [lepuonnueckoii cucreme. MUpOBO33peHUECKOE U HAYYHOE 3HAUEHUE
Ilepnoanueckoro 3akona J[.11. Menneneesa. [Ipornossr [I.11. MenneneeBa. OTKpbITHE HOBBIX 2

XUMHUYCCKUX DJICMCHTOB.

Pemrenre npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUN HA XapaKTepU3aUI0 XUMUYECKUX
a1eMeHTOB «MeTautndecKue / HeMeTaNIMIYeCKHe CBOMCTBA, JIEKTPOOTPUIIATETLHOCTh XUMHUYECKUX
3JIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM CTPOCHHEM U MOJ0KEHUEM B IEPUOJUUECKON CUCTEME
xuMudeckux dyemenToB .. Menaeneenay
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Pasznea 2. XumMmuyeckue peakumu

10

Tema 2.1. Tumnsl
XUMHYECKHUX
peakuuii

OcHoBHOe coaepkaHue

TeopeTnyeckoe o0yueHue

Knaccudukanus 1 TUHIIBI XUMHUYECKUX PEAKIMN C y9acTHEeM HeopraHM4ecKux BeniectB. CocraBieHne
YpaBHEHHH peakLuil COeAMHEHMs, PA3JI0KEHUs, 3aMellleHus, 0OMEeHa, B T.4. peakl1il ropeHus,
OKHCJICHUSA-BOCCTAHOBJICHHUS.

VYpaBHEHMSI OKUCICHUSI-BOCCTaHOBIIEHUA. CTeneHb okucaeHus. OKUCINTENb U BOCCTAHOBUTEb.
CocraBiieHrE U ypaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMI METOI0M 3JIEKTPOHHOIO
6ananca. OKMCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH B IPUPOJIE, IPOU3BOJICTBEHHBIX IpoLieccax U
KU3HENEATEIIBHOCTH OPraHU3MOB

IIpakTH4yeckue 3aHATHS

KonnuectBenHple oTHOWIEHUS B XUMUU. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XMMHMM M PAacyeThl 110
YPAaBHEHUAM XMMHYECKUX peakuuid. Monbp Kak eQuHuIa KOJMYecTBa BelecTBa. MoisipHas macca.
3aKOHBI COXpaHEHUs1 Macchl U 3Hepruu. 3akoH ABorajpo. MosspHelii 00beM ra3oB. OTHOCHUTENbHAS
IUIOTHOCTH Ta30B. Pacyersl mo ypaBHEHHSM XMMHUYECKHX PEAKIUH C MCIIOJIb30BAaHHEM MAaccChl, 00beMa
(HOpManbHbIE YCIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA

OK 01

Tema 2.2.
DIEeKTPOTUTHYECKA
sl IUCCOLHAIIHAS U
WOHHEII 00MeH

OcHoBHOE CoAEpKaHuE

Teopernueckoe o0yuenue

Teopus snekTpoauTUYecKOi aucconnanuu. MoHbI. DNeKTPOIUThI, HEAIEKTPOIUTHL. Peakiiuu HOHHOTrO
oOMeHa. CocTaBiieHHE peaklMii MOHHOTO OOMEHa IyTeM COCTaBJIEHHUS HX IOJHBIX U COKpAIIEHHBIX
MOHHBIX YpaBHeHUH. KHCIOTHO-OCHOBHBIE peakiyu. 3a/1aHusl Ha COCTaBJIEHUE HOHHBIX PeaKkLui

JlabopaTopHble 3aHATHSA

JlaGoparopHas paboTta “TUIbl XUMHUUECKUX pEeaKIui’.

HccnenoBanue TUIOB (110 COCTaBY M KOJIMYECTBY UCXOJHBIX U 00pa3yIOIMXCs BEIIECTB) U PU3HAKOB
XUMUYECKUX peakiuid. [IpoBenenne peakiuit HOHHOTO 0OMEHa, ONPEEICHUE CPEIbI BOTHBIX
pacTBOpOB. 3alaHNs HA COCTABICHUE HOHHBIX pPEaKLIUi

OK 01
OK 04
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KonTpoabsnas

paGora 1 CrtpoeHue BeuecTBa U XMMHUYECKUE PEaKIUU 2
Pazpea 3. CTpoeHue U CBOICTBA HEOPraHUYECKHUX BELIECTB 16
Tema 3.1. OcHOBHOe co/iep:KaHue 4 OK 01
Knaccudukanus, OK 02
HOMEHKIaTypa i Teopernueckoe o0yueHue 2 TIK 2.1
CTpOEHHE . IIK 2.3
HEOPrAHHYCCKIIX [IpenMer Heopranndeckoit xumun. Kiaccuukanys HeOpraHMIeCKUX BemecTB. [IpocThie U ClIoKHBIC

BenecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHIbI, THAPOKCUIBI, KUCIOTHI, COJIH). B3auMocBs3b
BCIMECTR HEOPTaHMYECKUX BEIIECTB. ATperaTHble COCTOSIHUS BenecTBa. Kpucrammmdaeckue u aMmopdHbie

BellecTBa. TUIBI KPUCTAIUTMYECKUX PEIIEeTOK (aTOMHAsl, MOJICKYJIsIpHAs, MOHHAS, METAJIJTNYECKasi). 2

3aBUCUMOCTh (PU3HUYECKUX CBOWCTB BEIIECTBA OT THITA KPUCTALNTUNICCKON PEIICTKH. 3aBUCUMOCTh

XUMHYECKON aKTUBHOCTHU BEUIECTB OT BU/Ia XUMHUYECKOMN CBSI3U U THIA KPUCTAITUYECKON PEIIETKH.

[IprurHbI MHOrOOOpa3us BEIIECTB

IIpakTH4yeckue 3aHATHS 2

Homenknarypa HeopraHmuecKux BEIIECTB: HA3BaHHUE BEUIECTBA UCXO/IS U3 UX XUMUYECKOU (HOPMYIIbI

WJIM COCTABJICHUE XUMHUYECKOW (POPMYIIBI UCXO M3 Ha3BaHUs BEIICCTBA IO MEKIYHAPOTHOM

(MIOITAK) min TpuBHaIbHOM HOMEHKJIATYpe.

Pemenne mnpakTHdeckux 3amaHUN MO KJIacCU(PUKAIMKM, HOMEHKJIAType W XUMHUUYECKHM (opmysiam

HEOPTaHMYECKUX BEIIECTB PA3NUYHBIX KJIaccoB (yrapHbli Ta3, YIJIEKHCIbIM Ta3, aMMHaK, raiieHas 2

W3BECTh, HETAIlIeHast U3BECTh, MUTHEBAS COJIa U IPYTHX): HA3bIBATh U COCTABIIATH (POPMYITbI XUMHUYECKUX

BEIIECTB, ONPEEISITh MPUHAATIEKHOCTH K KJaccy.

Ucrounnku xumuyeckon nadopmaiuu (cpeacts MaccoBoi undopmaiuu, cetb MIHTEpHET 1 npyrue).

[Touck nHpOpMaIUK MO Ha3BaHUSAM, HACHTU(UKATOPAM, CTPYKTYPHBIM (hopMyiam
Tema 3.2. ®usuko-| OcHOBHOe coaep:kaHue 8 OK 01
XUMUYECKHE OK 02
CEONCTBA Teoperuueckoe o0yueHue 6
HEOPTaHUYECKHUX .

Mertamtpl. O0mue Quznyeckne U XUMHUYECKHE CBOMCTBa MeTaioB. CriocoObl TOJIydeHHs. 3HAYEHUE
petects METaJUIOB M HEMETAUVIOB B MPUPOJAEC M KU3HEACATEIBHOCTH 4YelloBeKa U opraHu3moB. Kopposus 2

MCTAJIJIOB: BUABI KOPPO3HUH, CITOCOOBI 3aIIUTEI METAJUIOB OT KOPPO3HUHU
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Hemeramnel. OOmue ¢u3nueckue W XMMHUYECKHE CBOWCTBA HEMETAUIOB. THIIWYHBIE CBOWCTBA

HemertauioB IV— VII rpynm. Kiaccudukanusi 1 HOMEHKIaTypa COeTMHEHUN HeMeTauioB. KpyroBopoTsr 2

OMOTEHHBIX IEMEHTOB B IIPUPOJIC

XHUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEUIECTB (OKCUAOB, THIPOKCHJIOB, KUCIIOT,

coJieil u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BELIECTB, BOAOPOIHBIX COSAMHEHHUIA, 2

BBICIINX OKCHJIOB U THAPOKCUJIOB

IIpakTHYeckne 3aHATHSA 2

CocraBiieHHE YpaBHEHMM XMMHMYECKUX DPEAKIHUM C ydyacTUEM IPOCTBIX U CIIOKHBIX HEOPraHUYECKUX

BEUIECTB: METAJUIOB W HEMETAJUIOB; OKCHUIOB METaIOB, HEMETauIoB M aM(OTEpPHBIX 3JIEMEHTOB;

HEOPTaHMYECKUX KHUCIOT, OCHOBaHMA M aM(OTEPHBIX THAPOKCHUIOB; HEOPraHUYECKHX COJICH,

XapaKTEePU3YIOLIUX UX CBOMCTBA. 2

Pemenne npakTUKO-OPUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOMCTBA, COCTAB, IOJYYEHUE H

0e30MacHOe UCIOJIB30BAHUE BAXKHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY M IPAKTHUYECKOH

JeSITEIbHOCTH YEJIOBEKa
TeMma 3.3. OcHOBHOe coiep:KaHue 2 OK 01
Nnentudukanys OK 02
HeOPraHHYECKHX JlaGopaTopHble 3aHATHSA 2 OK 04
BEMECTR JlaboparopHas pabdota «aeHTudukamms HeOpraHMIECKUX BEIIECTBY.

Pemenne skcrepUMeHTaIbHBIX 3a/ad IO XMMHUYECKHMM CBONCTBAM METaUIOB M HEMETAJJIOB, IIO

Pacro3HaBaHUIO U MOIYYEHHUIO COSAMHEHUN METAINIOB U HEMETAIIOB. )

Nnentudukanuss HEOPraHWYECKUX BEIIECTB C HCIHOJIb30BaHUEM HX (PU3MKO-XUMUYECKUX CBOMCTB,

XapaKTepHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cynbdar-, kapOOHAT- U XJIOPHI-

AQHUOHBI, Ha KATHOH aMMOHUS
KonTpouabnas Croii

BOIICTBa HEOPraHUYECKUX BELIECTB 2

pabora 2
Pazneua 4. CrpoeHne 1 CBOICTBA OPraHUYeCKHUX BeleCTB 24
Tema 4.1. OcHoBHOe coJiep:kaHue 4 OK 01
Knaccudukanus, IIK 2.1

Teopernueckoe o0yueHue 2
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CTPOCHUE H
HOMEHKJIaTypa
OpraHUYeCcKUX
BEIIIECTB

[losiBiieHUE U pa3BUTHE OPTaHMYECKOW XUMHUHU Kak Hayku. [Ipenmer oprannueckon xumun. Mecrto u
3HAYEHUE OPTaHUYECKOU XMMHH B CUCTEME €CTECTBEHHBIX HayK.

XUMHUYECKOE CTPOEHUE KaK IMOPSAOK COEIMHEHUS aTOMOB B MOJIEKYJIE COTJIaCHO UX BaJIEHTHOCTH.
OCHOBHBIE TOJIOKEHHUS TEOPUM XMMHUYECKOTO CTPOEHUS OpraHudeckux coenuHeHunii A.M. byriieposa.
VYriepoaHblid CKENEeT OPraHUYeCKOW MOJIEKYJIbl. 3aBHCHUMOCTb CBOMCTB BEIIECTB OT XHMHUYECKOIO
CTPOECHMS MOJIEKYJI. MI30Mepus U n30MepHI.

[lonsatue o ¢yaxkuuoHansHOW rpynme. Panukan. IlpuHnunel kimaccuUKauyd — OpraHUYECKHX
coequHeHU. MexnyHaponHas HOMEHKJIATypa W IPUHLOUIBI  HOMEHKJIATYPbl  OPraHUYeCKUX
coequHeHuil. [lonsTe 00 a3oTcolep)KalMX COEOUHEHMSIX, OMOJIOIMYECKM aKTHBHBIX BEIECTBAX
(yrneBojax, »xupax, Oenkax M Jp.), BBICOKOMOJIEKYJISIPDHBIX COEIMHEHMAX (MOHOMEp, IOJIUMeEp,
CTPYKTYpPHOE 3BEHO)

IIpakTH4yeckue 3aHATHS

Homenknatypa OpraHMYecKHX COEIMHEHHI OTAENBHBIX KIIacCOB (HACBIIICHHBIC, HEHACHIIICHHBIC WU
apOMAaTHUYECKHE YTIIEBOJOPOJIBI, CIIUPTHI, ()CHOJBI, abACTHIbI, KETOHBI, KAPOOHOBBIE KHUCIOTHI U JIp.)
CocraBneHHe TOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJ OPraHMYECKUX BEIIECTB OTAEIBHBIX
KJIaCCOB, WCIONB3ys WX Ha3BaHUS IO CHCTEMAaTHYECKOW W TPUBHAIBHOM HOMEHKJIAType (ITHJICH,
aleTHiIeH, rnnepuH, ¢eHomn, Qopmanbaerua, yKCycHas KHUCIOTa, MNMMIUH). Pacyersl mpocteiimieit
(bopMyITBI OPraHNYECKOM MOJIEKYJIBbI, HCXO/ISl U3 3JIEMEHTHOTO cocTaBa (B %)

IIK 2.3

Tema 4.2.
CBolicTBa
OpraHUYECKUX
COCJIMHEHU U

OcHoBHOE coaepKaHue

12

Teopernueckoe o0y4enue

@OU3NKO-XMMUYECKHE CBONCTBA OPraHMYECKUX COEAMHEHUH OTIENBHBIX KIAcCOB (0COOEHHOCTH
KJIaCCU(UKALIMK U HOMEHKJIATypbl BHYTPH KJIacca; TOMOJIOTUYECKUH psii U 001mas Gpopmysa; u3o0Mepus;
¢bu3nyeckre CBONCTBA; XUMHUECKUE CBOIMCTBA; CIOCOOB! OTYUYEHNUs):

— TpeJeNbHbIE YIIIEBOAOPOAbl (aJdKaHbl W LUKJIOAIKaHbl). ['opeHne MeTraHa Kak OJMH M3 OCHOBHBIX
HCTOYHUKOB TEIUIa B IPOMBIIIIEHHOCTH U ObITy. CBOMCTBA MPUPOIHBIX YII€BOIOPOI0B, HAX0XKICHHE B
IIPUPOJIE U IPUMEHEHHUE AJIKAHOB;

— HemnpeJenbHble (aJKEeHbI, aJKUHBI W aJIKaJWeHbl) U apoOMaTHYecKue YrieBoJopoAabl. lopeHue
alleTUJIEHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHU JIJISl CBAPKHU M PE3KH METAJNIOB

OK 01
OK 02
OK 04
IIK 4.3
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— KHUCIIOPOJICOACpKAIINE COSAMHEHUS (CITUPTHI M (DEHOIIBI, KAPOOHOBBIE KUCIOTHI M A(UPHI, aJTbICTHIbI
U KETOHBI, >KUPBI, YIieBOibl). [IpakTH4YecKOe NPUMEHEHHE JTHUICHIJUKOJSA, TIHIEpUHa, (eHoa.
[Ipumenenne Qopmanpaeruaa, ameranbJeTHAd, YKCYCHOH KHUCIOTHL. MplUla Kak COJMM  BBICIIUX
KapOOHOBBIX KHCIIOT. MOIOIIIME CBOWCTBA MbLjIa

— a30TCcoJep)Kallhe COEQUHEHUs (aMUHBI M AMHHOKHUCIOTHI, Oeyiku). BbIcOKOMOEKyIsIpHbIE
COeMHEHUS (CHMHTETHYECKHE M OMOJIOTHYECKU-aKTHBHBIC). MOHOMEp, MOJIMMEpP, CTPYKTYPHOE 3BEHO.
[TonmmMepu3zanus 3TUIIEHA KaK OCHOBHOE HAIIPaBJICHUE €r0 UCIIOIb30BaHUS.

I'eneTndeckas cBs3b MEXKy KJlacCaMu OPraHU4ECKUX COCIUHEHUN

HpaKaneCRne 3aHATHSA

CBolicTBa OpraHMYECKMX COEIMHEHUN OTAEIbHBIX KJIAcCOB (TpUBHAIbHAA M MEXJIyHapOJHas
HOMEHKJIaTypa, XUMHUUECKUE CBOMCTBA, CIIOCOOBI MOJMYYEHHUs): NpeAebHbIe (AIKaHbl U LUKJIOAIKAHBbI),
HenpeJelbHble (AJIKEHbI, aJJKUHBI U aJIKaJIME€Hbl) 1 apOMaTUYECKUE YIJIEBOJOPO/Ibl, CHUPTHI U (DEHOJIBI,
KapOOHOBbIE ~ KHMCIOTBI U 3(QUpPbI, adbAETHIbl U  KETOHbl, AaMHHbI M  AMUHOKHCIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS. 3aJaHusl Ha COCTaBJICHUE YpPaBHEHUN XMMMUYECKHUX DPEaKIUM C
y4aCTHEM OPIaHMYECKUX BEIIECTB HA OCHOBAHUM UX COCTaBa U CTPOCHUS

JlaGoparopHasi padora

JlaGoparopHas padota “[IpeBpailieHuss OpraHuYECKUX BEIIECTB IpU HarpeBaHuu".
[Tonmy4yenue sTHIIEHA M U3yYEHHE €r0 CBOMCTB. MoennpoBaHie MOJIEKYN M XUMHUUECKUX MpEeBpaIleHnit
Ha [IpUMepe 3TaHa, ITUJICHA, alleTUIIeHa U JIp.

CBoiicTBa yIieBo/10B

Tema 4.3.
Wnentuduxanms
OpPTaHHYECKUX
BEIIECTB, UX
3HAYEHUE U
MPUMEHEHUE B
OBITOBOM U

OcHoBHOE CoAEpKaHue

Teopernueckoe o0yuenue

buoopzanuueckue coeounenusn. Ilpumenenue u oOuonocuueckas ponv y2nee000s. Okxucienue
27160008 — UCHMOYHUK IHEPIUU IHCUBBLIX Op2anuzmos. Qbdnacmu npumeHneHUs AMUHOKUCIOM.
Ilpespawenua oOenkoe nuwu 6 opeanusme. buonocuueckue Pynxkyuu oenkoe. buonozuueckue

OK 01
OK 02
OK 04
IIK 2.3
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IIPOU3BOCTBEHHON | hynkyuu yncupos. Ponv opeanuyeckoii xumuu ¢ peuwienuu npoodaem nuuieeoi 6ezonacnocmu. Ponp
JEATEIIbHOCTH oananca 0en1Koe u y2nee0008 6 opzanuime, 01 NOBLIUEHUA MPYOOCHOCOOHOCHMU PAOOMHUKOS
YeJI0BeKa YMCMEEHHO20 mpyoa.

Posnbp opranuueckoii XMMHUH B pEIIEHUH MPOOJIEM HHEPreTHUECKOW O€30MacHOCTH, B PAa3BUTHU

MEJMIIMHBI, CO3JaHUH HOBBIX MaTepUaJIOB, HOBBIX HCTOYHHUKOB YHEPIrUH (aJIbTEPHATUBHBIC HCTOYHUKU

sHeprum). OnacHOCTh BO3JEHCTBUS HA dKUBbIE OPraHU3Mbl OPraHUYECKHUX BELIECTB OT/AEIbHBIX KJIaCCOB

(yrneBomopobl, CHHUPTHL, (DEHOJIBI, XJIOPOPraHUYECKHE IPOU3BOJHBIC, AIbJIETHJIbI U Ap.), CMBICI

[I0Ka3aTessl IPeAEIbHO JOIMYCTUMON KOHIEHTPALuU

JlabopaTopHble 3aHATHSA

JlaboparopHas padota: “UneHTrduKanus opraHU4eCKuX COeAMHEHUN OTIEIbHBIX KIIACCOB”

Wnentudukanus opraHMuecKUX COEIMHEHUHN OT/IEIbHBIX KJIACCOB (Ha MpUMEpPE allbJeruI0B, Kpaxmasia,

YKCYCHOM KHCIOTHI, O€lIKOB M T.M.) C HCIOJIb30BaHHEM UX (U3UKO-XMMHUYECKUX CBOICTB U

XapaKTepHBIX KA4YeCTBEHHBIX peakuuid. JleHarypamus Oenka mpu HarpeBaHuM. L[BeTHBIE peakuuu

0enkoB. BO3HUKHOBEHHE aHAJIUTHUYECKOTO CHTHAlNA C TOYKM 3PEHHsS] XUMHYECKHX IIPOIECCOB MpU

IIPOTEKAHUN KaYECTBEHHON PEaKIMH, T03BOJISIIOIIEH UACHTU(PUIIMPOBATH NPEAJIOKEHHbBIE OPraHU4YECKHE

BEILIECTBA

N3yueHne CBOMCTB YKCYCHOM KHCIIOTBI.
Konrpoasnas CtpyKTypa U CBOICTBa OPraHU4YECKUX BELIECTB
pabdora 3 PYKIYP P
Pazneu S. Kunernveckne u TepMOAMHAMHYECKHE 3AaKOHOMEPHOCTH NMPOTEKAHUA XUMHYECKUX PeaKIuii
CkopocTb OcHoBHOE coaepKaHue OK 01
XUMHUYECKHUX OK 02
pEaKIuii. IIK 2.1
XHUMHYECKOe IIK 2.3
paBHOBECHE
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TeopeTnyeckoe o0yueHue

CkopocTh peakuuu, €€ 3aBHUCUMOCTb OT Pa3jMuYHbIX (DAKTOPOB: MPUPOIBI PEarupyrollux BeEIIECTB,
KOHLEHTPALlUl pEearupymoomux BELIECTB, TEMIEpaTypbl U IUIOWAAM PEAKIMOHHOW IOBEPXHOCTH.
TemnoBsie 23 (HeKThl XUMUYECKUX peakiuii. DK30- U SHAO0TEPMHUUECKHE, PEAKIIIH.

OOparuMocTh peakiuii. XUMHUECKOE paBHOBECHE M €ro CMEUICHHWE MOJ JCHCTBUEM pPa3ITHYHBIX
(akTOpoB (KOHLIEHTPALIUS PEareHTOB WU MPOJIYKTOB PEAKINH, AaBlIEHUE, TEMIEpaTypa) Uil CO31aHUs
ONTUMAJIbHBIX YCIOBUN IPOTEKAHUS XUMHUUYECKUX NporeccoB. [Ipunnun Jle latense

IIpakTuyeckue 3aHATHS OK 01
OK 02
Pemennie npakTUKO-OPUEHTUPOBAHHBIX 3a/JaHUN Ha aHanu3 (HaKTOPOB, BIMSIONIMX HA H3MEHEHHE IIK 2.1
CKOPOCTH XMMHUYECKON peaKluy, B T.4. C MO3ULHUNA 3KOJOTUYECKH 11€JIECO00Pa3HOr0 MOBEACHUS B OBITY 11K 2.3
U TPYJAOBOM JI€ATEIHOCTHU B LEJSAX COXPAHEHUS CBOETO 3/I0POBbS M OKPYXKAIOLIEH TPUPOJHON CpEebl.
Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha mnpuMmeHeHue npuHouna Jle-Illarense s
HAaXOXJCHUS HANpPaBIEHUS CMEILIECHUS pABHOBECHS XUMHUYECKOW peakuuu U aHaiu3 (PakTopoB,
BIIUSIIOLIUX HA CMEILEHNE XUMUYECKOTO paBHOBECHS
Pazpgea 6. PacTBoOpbI
Tema 6.1. OcHoBHOe coJep:kaHue OK 01
[Tonsarue o OK 02
pacTBopax Teopernueckoe o0yueHue OK 07
PactBopenune kak Qusuko-xumuyeckuit mpoiecc. PactBopsl. CrnocoObl MPHUTOTOBJICHHUS PACTBOPOB. 1K 2.3
PactBopuMocTs. MaccoBasgs 101 pacTBOpeHHOro BemiecTBa. (CMBICH MOKa3zaTens MPeaeibHO
JIOTTYCTUMOM KOHIIEHTPAIMH U €r0 UCIOJIb30BaHUE B OLIEHKE SKOJIOIMUECKON 0€3011aCHOCTH.
[IpaBuia 5KONOTMYECKU I11€71€CO00pa3HOr0 MOBEACHUS B OBITY W TPYIAOBOW ACSITENHHOCTH B LEJSIX
COXPAHEHUS CBOETO 3JI0POBbS M OKPYXKAIOIIEH MPUPOIHONU CPENbl; OMACHOCTh BO3JAEHUCTBUS HA KUBbBIC
OpraHU3Mbl OIIPE/IETICHHBIX BEILIECTB.
Pemrenue mpakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUN HAa PaCTBOPHI, UCIIOJIb3yeMble B OBITOBOW U
MIPOU3BOJICTBEHHOM JESATEIBHOCTH YEIOBEKa
Tema 6.2. OcHoBHOe coaepkaHue OK 01
Uccnenosanne OK 02

JlaGopaTopHble 3aHATUA
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CBOMCTB PaCTBOPOB | TagoparopHas padboTta «I[IpuroToBieHne paCTBOPOBY. OK 04
[IpuroTtoBneHue pacTBOpPOB 3a/laHHOM (MaccoBOi, %) KOHLEHTpalMH (C IPAKTUKO-OPUEHTUPOBAHHBIMU ) IIK 2.1
BOIIPOCaMHM) U OTIpeZieSieHUe Cpeibl BOJAHBIX PACTBOPOB. 1IK 2.3
Pemenue 3a1a4y Ha IPUTOTOBIICHUE PACTBOPOB
IIpodeccnonabHO-OPUEHTUPOBAHHOE COJepKaAHMeE (COMePKAHUE MPUKJIATHOTO MOIYJIs1)
Pa3nen 7. XuMusi B ObITY H IIPOM3BOACTBEHHOI 1eATEJbHOCTH YeJ0BeKa 6 OK 01
OK 02
Xumust B OBITY X |OCHOBHOE CO/lepiKaHMe 6 OK 04
MIPOU3BOACTBEHHOMN
p OK 07
JIeATETbHOCTH Teoperuueckoe o0yueHue 2
YyeJoBeKa IIK 2.3
Hogeiinne nocTukeHns XUMHUUYECKOM HAYKU U XUMHUYECKOW TeXHOJoTUH. Posib XumMuu B o0ecrieueHun
9KOJIOTHYECKOM, JHEPreTUYECKON U MUILEBOI1 6€30MacHOCTH, pa3BUTUU MeAUIMHLI. [IpaBuia moucka u )
aHajgn3a XUMUYECKOM HWHGOpPMAIMU U3 Pa3IUYHBIX HCTOYHMKOB (Hay4yHas W ydeOHO-Hay4dHas
JauTepaTypa, CpecTBa MaccoBoii nHpopmanuu, cetb HTepHeT)
IIpakTH4yeckue 3aHATHS
Ilouck u ananu3 Keiicog 0 NPUMEHEHUU XUMUYECKUX GeU{eCME U MEXHON02Ull ¢ yuemom Oyoyuieil
npogpeccuonanvHoil deamenbHOCMU NO MeMam: 6aj)cHeuuwiue CcmpoumenvHvle Mamepuasl,
KOHCMPYKYUOHHbIE Mamepuansl, KpacKu, CMeK10, Kepamuka, Mamepuanvl 011 3INeKMmpPOHUKU,
HAHOMAMEPUabl, MEeKCMUIbHble 600KHA, UCHOYHUKU IHEPCUU, OP2AHUYECKUEe U MUHEPATbHbIE 4
Y000penus, J1eKapcmeeHHbvle 6eujecmed, 0blmoeas Xumusa, XUMUYecKue eeujecmed, 6 cocmaege
cpeocmae, UCNONb3YeMbIX 01 OUUCIKU OP2MEeXHUKU.
3awuma: Ilpeocmasnenue pe3yibmamoe peuwieHus Keicoe é hopme Munu-00K1a0a ¢ npe3enmayueit
IIpomexyTouynas arrecranus (auddepeHupoBaHHbIN 3a4eT) 2
Bcero 72
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3. YCJIOBUSA PEAJA3ALINHA ITPOTPAMMBI OBIIIEOBPA3OBATEJILHOI
T CHATIIAHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecrevdeHnIo
Jnsg peanuzanuu mporpaMMbl JTUCUUIUIMHBI JTOJDKHBI OBITH IIPENYCMOTPEHBI CIEAYIOLIUE
CrellMaTbHbIC TOMEUICHUS: y4eOHbI KaOMHET XUMHUH W/WIH y4eOHOW XMMUYECKOH 1ab0paTOpHH.

Oo6opynoBanue y4eOHOro kKabuHera (HArJsIHble MOCOOMA): HAOOPHI IIAPOCTEPIKHEBHIX
MoJieslell MOJIEKYII, MOJENN KPUCTANIMYECKUX PELIETOK, KOJUIEKIIMU IMPOCThIX U CJIOKHBIX BEILIECTB
W/WIIM KOJUIEKLIMU TIOJIMMEPOB; KOJUIEKIIMS TOPHBIX TOPOA W MHHEpajoB, Tabnuua MeHnzeneesa,
yueOHbIe (prIbMBI, TU(PPOBBIE 00pa30BaTEIbHBIE PECYPCHI.

TexHnuyeckue cpeAcTBa 00y4eHHUsI: KOMIIBIOTEp C YCTPOWCTBAMH BOCIPOU3BEICHUS 3BYKA,
IPUHTEP, MYJBTUMEIUA-NPOEKTOP C 3KPaHOM, MYJbTUMEIUiHAs J0CKa, yKaszKa-Npe3eHTep Ui
MpE3CHTAIH.

Oo6opynoBanue Jadopatopum U padovYux MecT JIAOOPATOPUM: MEH3YPKH, IHIIETKHU-
KaIeJIbHUIIbl, TEPMOMETPbI, MUKPOCKOII, JIYIIbl, IPEIMETHBIE U ITOKPOBHbIE CTEKJA, MJIAHIIETHI IS
KalleJIbHbIX peakiuil, (uibTpoBanbHas Oymara, MPOMBIBAJIKH, CTEKISIHHbIE MPOOUPKHU, PE3UHOBBIE
npoOku, (oHApUKH, HAOOP PEAKTUBOB, CTEKJSHHBIC MAJOYKH, IITATHUBBI JJIi NMPOOMPOK; MEpHBIE
IUJTUHAPHI, BOPOHKH CTEKJISTHHBIE, BOPOHKH JIeuTeNbHbIe munHapudeckue (50-100 M), cTynku ¢
necTukoM, (appopoBble YaIIKH, NMUHLETHl, (UIBTPHl OyMakHblE, BaTa, Mapisl, 4acOBbIE CTEKIa,
JJIEKTPOIUIUTKH, J1abOpaTOpHbIe IITAaTUBBI, CIUPTOBbIE TOPENKU, CIMYKU, IPUOOP JUIS MOJTydEHHS
ra3oB (WM NMpoOUPKa ¢ Ta300TBOIHON TPYOKOM), AeprKaTeNnu sl POOUPOK, CKISIHKU [T XPaHEHHs
PEaKTHBOB, pa3fgaTOUYHbIC JIOTKH; XuMHueckue ctakanbl (50, 100 u 200 mu1); mmaTenu; TUHIETHI,
TUTEJIbHBIE LIUMIIBI; CEKYHIOMEPHI (TaliMepbl), MepHbIe podupku (Ha 10-20 M) U MepHbIE KOJIObI
(25, 50, 100 u 200 mu), BoasiHast O6aHs (MJIM TEPMOCTAT), CTEKIISIHHBIE MATOYKH; KOHUYECKHE KOJIOBI
s tutpoBanus (50 u 100 mu1); MHAMKATOpHBIE MOJOCKM JJs omnpeneneHuss pH u crannaprtHas
MHAMKATOpHAs IIKaJla; YHUBEpCaJIbHbIM HHAUKaTOp; numneTku Ha 1, 10, 50 mu (wnu no3atopsl Ha 1, 5
u 10 M), OropeTku Uid TUTPOBaHUS, MeauIIMHCKUe mnpuibl Ha 100—-150 My, mabopaTtopHble W/Uau
aHaJTUTHYECKUe Bechl, pH-MeTphl, CymniIbHbIN mKad, 1 Ap. 1adopaTopHOE 000pYAOBAHHE.

3.2. UnpopMmannoHHoOe obecnedeHne peajn3alui NPorpaMMbl

1. Jlnsa peanuzanuu mnporpaMMmbl OuOIMOTeuHbIM (oHA 00pa3oBaTeNbHON OpraHU3alUN
JOJKEH HMMETh TeuYaTHble W/WIM AJIEKTPOHHBbIE 00pa3oBaTeibHble M MH(YOPMAIOHHBIE PECYPCHI,
PEKOMEH/IOBaHHbIE JJIsl MCIOJIb30BaHUS B 00pa30BaTENbHOM IpOIEcCe, HE cTaplie IMSITH JIEeT C
MOMEHTa U3JJaHusl.

2. PexoMeHayeMble Ne4aTHbIE U3/IaHUS N0 peasln3aluu 001eo0pa3oBaTeaIbHON JUCIUILIMHEI

MMPEACTABJIICHEI B METOAUYCCKHUX PEKOMCHAAIUAX 10 OpraHnu3aliun 06y‘IeHI/I5[.
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3. Pexomenayemple iedaTHBIC U3AaHUS TI0 peaan3alui 001eo0pa3oBaTeIbHON TUCIIUTITHHBI

OcCHOBHbIE HICTOYHUKH

1 Tabpuensu O.C., Ocrpoymos WU.I"., Cnaako C.A. Xumus: 10 kiace. — M., 2024

2 I'abpuensa O.C., Octpoymos WU.I"., CnaakoB C.A. Xumus: 11 kmacc. — M., 2024

3 Tabpuensa O.C. um np. Xwumumsa. [Ipaktukym: yueb. mocoOue A CTYICHTOB
po(hecCHOHANBHBIX 00Pa30BaTEIbHBIX OPraHU3alluii, OCBAaUBAIOIIUX MPO(ECcCHr U CHEIUATBHOCTH
CIIO. -M., 2024

4 Tabpuenssn O.C.u ap. Xumus: mocodbue s moaroToBku k EID: yueb. mocobue s
CTYJICHTOB TMPOPECCHOHANBHBIX 00Pa30BATEIBHBIX OpPraHMU3AIMA, OCBAWUBAIOIIUX MPOPECCHH H
crnenuansHocta CI1IO. — M., 2024

5 I'abpuensu O.C., JIvicoBa I'.I'. Xumus. TecTsl, 3aaauu U ynpaxHeHus: yue0. mocodue s
CTYIEHTOB MPO(ECCHOHANBHBIX 00Pa30BaTEIbHBIX OpPraHMU3allMi, OCBAUBAIOIIUX MPOPECCUH HU
cnenuanpHocTu CIIO. — M., 2024

6 Epoxun FO.M., KoBanesa 1.b. Xumust 11t nmpodeccuii ¥ cenuanbHOCTe TEXHHYECKOTO U
€CTECTBCHHO-HAYIHOTO Mpodrieii: yueOHHK ISl CTYICHTOB TPOGECCHOHATBHBIX 00pa30BaTEIbHBIX
opranmsanuii, ocsauBarouux npodeccuu u cnenuansuoctu CI10.— M., 2024

7 Epoxun 0. M. COopHUK TECTOBBIX 3aJaHUi TO XUMHH: y4eO. mocoOue Ans CTyI.
yapexaeHuu cpen. mpod. oopazoBanus. — M., 2024.

8 XuMusi: 2JIeKTPOHHBIN y4eOHO-MeToANYecKUil KoMIuiekc. — M., 2024

JlonoJiHuTeIbHbIE HCTOYHUKH

1 O6 obpazoBannu B Poccuiickoit @enepanuu: deaep. 3akoH oT 29.12. 2012 Ne 273-D3 (B
pen. ®enepanpubix 3aKk0HOB 0T 07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne
170-®3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot
03.02.2014 Ne 15-®@3, ot 05.05.2014 Ne 84-D3, ot 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne 148-D3,
¢ u3M., BHeCeHHbIMU DenepanibHbIM 3ak0OHOM 0T 04.06.2014 Ne 145-@3, B pen. Ot 03.07.2016, ¢
u3M. ot 19.12.2016.);

2.Konctutyuus Poccuiickoit ®denepannn (mpuHsATa BCEHaApOAHBIM rosiocopanueM 12.12.1993)
(c yueToM MornpaBoOK, BHECEHHBIX (heiepallbHbIMU KOHCTUTYLMOHHBIMU 3akoHaMH P® o mompaBkax K
Koncrurytm PO or 30.12.2008 Ne 6-DK3; o1 30.12.2008 Ne 7-DK3) // C3 PO.—2009. —Ne 4. — Cr. 445.

3. ®enepanpHblii 3akoH OoT 29.12. 2012 Ne 273-®3 (B pexn. ¢enepaibHbIX 3aKOHOB OT
07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-D3, ot 23.07.2013 Ne 203-
@3, o1 25.11.2013Ne 317-®3, ot 03.02.2014 Ne 11-P3, ot 03.02.2014 Ne 15-P3, ot 05.05.2014

4. No 84-D3, ot 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne 148-D3, ¢ u3M., BHECECHHLIMH

®denepanbHbM 3ak0HOM OT 04.06.2014 No 145-D3) «O06 obpazoBanuu B Poccuiickoit deneparum.
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5. Tabpuenssa O. C., JlsicoBa I'. I'. Xumwusi: xkHUTA 7151 TperojaBaTeis: yde0.-MeTO/I.
mocobue. — M., 2024.

HNHuTepHeT-pecypcsl

1 www. interneturok. ru («Bumeoypoku mo mpeameTaM IIKOJBHOW IPOrpamMMbD»).

2 www. chemistry-chemists. com/ index. html (31exTpoHHBIN KypHaT «XUMUKH U XUMHUS).

3 www. hemi. wallst. ru («Xumusi. OO6pa3zoBaTeIbHBIN CAUT IS ITKOJILHUKOBY ).

4 www. alhimikov. net (OOpa3oBaTenbHBIA CAWT JJIS IIKOJIHHHUKOB).

5 www. chem. msu. su (3aexkTpoHHass OMOINOTEKA IO XUMHH ).

6 www. hvsh. ru (kypHan «XuMHUS B IIKOJIE»).

7 www. hij. ru (KypHaJ «XUMUS U KU3HBY).
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4. KOHTPOJIb M OLIEHKA PE3YJbTATOB OCBOEHMS OBIIIEOBPA3OBATEJILHOM
JANCHUITINHBI

KoHTpons u oOmeHKa pacKpbIBAalOTCS Yepe3 YCBOCHHBbIE 3HAHHUA U IMPHOOpPETCHHBIC
o0yJaroIMMHUCST yMEHUs, HampaBleHHble Ha (QOopMHUpoBaHHME OOMMX U MPO(ecCHOHATBHBIX
KomnereHIMi. KommereHIMM JOMKHBI OBITh COOTHECEHBI C INPEIMETHBIMU pe3yibTaramMu. Jlis
KOHTPOJISL U OLIEHKH Pe3yIbTaToOB 00yUeHHs IpenoaBareib BbIOUpaeT (OpMbl U METOIBI C YYETOM

npodeccuoHanu3anuy 00y4eHus 1o MPOrpaMMe JUCIUILTHHBL.

Oobmasi/npodeccuonanbHast Pasnen/Tema Tun OLleHOHBIX
KOMIIeTeH U MeponpusTHii

OK 01. Beibuparts ciocoObI penieHus Tema 1.1-1.7
3a/1a4 PO ECCHOHAIBHON JEATETbHOCTH Tema 2.1,2.2
IPUMEHUTEIBHO K pa3IMuHbIM KOHTeKcTaM | Tema 3.1

Tema 4.1

Tema 5.1-5.4

Tema 6.1

Tema 7.1

Tema 8.1 TectupoBanue
OK 02. Mcnonb30BaTh COBPEMEHHBIE Tema 1.2, 1.4, YcrHbIi onpoc
CpE/ICTBA MMOKUCKA, aHAJIN3A U 1.6,1.7 Pemienue pacu€THbIX 337124
WHTEpIpeTaluy UHPOPMaLIUH, U Tema 2.1,2.2 Habmronenune 3a Xxo1om
HH()OpPMAITMOHHBIC TEXHOJIOTHH JIJIs Tema 4.1, 4.2 BBITIOJIHCHUS TIPAKTUKO-
BBINOJIHEHUS 33]1a4 IPO(PECCUOHATBHON Tema 5.2-5.4 OPUEHTUPOBAHHBIX 3aJaHUN
NeATEILHOCTH Tema 6.1 [IpeacraBnenue

Tema 7.1 pe3yJIbTaToB

Tema 8.1 IIPAKTUYECKUX U
OK 04. Tema 1.7 1ab0paToOpHBIX padboT
D} PeKTUBHO B3aUMOIEHCTBOBATH U Tema 2.1,2.2 IIpoBeneHre XuMHUUIECKOTO
paboTaTh B KOJUIEKTHBE U KOMaH/IE Tema 4.1, 4.2 OKCICpUMCHTA

Tema 5.2-5.4 Brinosinenue

Tema 6.1 KOHTPOJIBHBIX

Tema 7.1 pabot 1o

Tema 8.1 paszaenam AUCUUTLINHBI
OK 07. ConelicTBOBaTh COXPAHEHUIO Tema 1.7 OrneHka caMOCTOSITENIBHO
OKpY>Karolleu cpeibl, Tema 5.1 BBITIOJTHEHHBIX 3aIaHUI
pecypcocOepexeHuo, MpUMEHITh 3HaHus | Tema 8.1 3amura peneHus Keic-
00 M3MEHEHUH KIMMaTa, IPUHLHUIIBI 3ajad (c yuetoMm Oyayuieit
OepeKIIMBOrO MPOU3BOACTBA, 3D (HEKTHBHO npodeccuoHaNbHOMI
JIEHCTBOBATH B UPE3BBIYANHBIX CUTYAITUSIX JIeSATETLHOCTH)
TIK 2.1. BEIMOAHSTE HOATOTOBUTEILHEIE Tema 3.1 Brimonnenue 3aganui
paboTHI TPH MOHTaXKE cucTeM BeHTIwsAnuu | Tema 4.1 MIPOMEKYTOUHOMN
Y KOHJUIIMOHUPOBAHUS BO3yXa Paznmen 5 aTTecTaluu

Tema 6.2
[1K 2.3. IIpoBoauTh U 00pabaThIBaTh Tema 3.1
pe3yJIbTaThl UCIIBITAHUNA CMOHTHpOBaHHbIX | Tema 4.1
CHUCTEM BEHTWISLUU U Tema 4.3
KOHJIUIIMOHUPOBAHUS BO3yXa Paznen 5

Tema 6.1
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Tema 6.2
Pazmen 7
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