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PaGouas mporpamma y4ebHOTO TIpeMeTa pa3paboTaHa Ha OCHOBE (eaepaabHO-
T0 TOCYJAapCTBEHHOTO0 00pa3oBaTEbHOTO CTaHAApPTa CPEIHETO MPOodheCCHOHATBHOTO
obpazopanus (nanee — ®I'OC CIIO) o cnenuanbHocTH 38.02.07 baHkoBckoe f1e1o u
npuMepHON pabodeil mporpaMMbl 0O0IE00pa30BaTEIEHON JAUCIUIUIMHBL « XUMUS,

pexkomenioBanHoit ®I'BOY 11O UPIIO ot 30.11.2022 r. (mpotokon Nel4).

PazpaboTuuk:

Menokc Tarbsina AnekceeBHa, npenojasartesnb BKK

PabGouass mporpamMma yueOHOro mpeAMeTa pacCMOTpPEHa M PEKOMEHIOBaHa K
YTBEPKIACHUIO Ha 3aceaHuun IPEAMETHON (LIMKIOBOW) KOMMCCHUU

«O0b1eo0pazoBaTeIbHbIC JUCITUTIIIUHBD.
ITpoTokoi oT «29» mas 2025 r. Nel0

[Ipencenarens nmpeaMeTHON (IIUKIOBOM)

KOMHUCCHU L ////Z/M/“)/ M. 1. MamaeBa




1. OGuias xapakrepucTuka paboueld mporpaMmbl y4eOHOTO MpeaMeTa
1.1. Mecto ydeOHOTO mpeaMeTa B CTPYKTYpPE OCHOBHOW 00pa3oBaTelbHOM
pOrpaMMbl

VYuebHblil mpeaMer «XuUMUS» ABISETCS 0a30BBIM Y4YEOHBIM IPEIMETOM
00111e00pa3oBaTeIbHOIO  Y4eOHOTO
oOpazoBaTensHOU mporpammbl B coorBeTcTBUM ¢ PI'OC CIIO mo crnenuaibHOCTH

IIUKJIa  OCHOBHOH  MpodecCHOHATBHON

38.02.07 bankoBckoe aeio.

1.2 llenp u miaHupyemsbie pe3yabTaThl OCBOCHHUS yueOHOTO MpeIMeTa

B pamkax nporpammbl yueOHOT0 MpeaMeTa CTyIeHTaMU OCBauBaIOTC YMEHUS

1 3HAHUA
Ko o0mux u
npodeccuoHaIbHBIX YMenus 3HaHus
KOMIIETCHIUHI
OK 01. - YMETh BBIOMPATH CIIOCOOBI - 3HaTh 3aKOHOMEPHOCTH U

pelIeHus 3a/1a4, CBI3aHHBIX C
npodeccuoHanbHOM
JeATEeTbHOCTBIO, TPUMEHUTEIBHO K
pa3IMYHBIM BOIPOCAM;

-yMETb MEPEHOCUTH TUTIOBBIC
3a/1aHHsl Ha IPAKTHKO-
OPUEHTHPOBAHHBIC 33JIaHUS,
BBISIBJIATH XapaKTEepPHbIE MPU3HAKU
Y B3aUMOCBSI3b U3YYCHHBIX
MOHATHH;

MIPUMEHATH COOTBETCTBYIOIINE
MOHSATHUS MIPU ONMCAHUY CTPOEHUS
Y CBOMCTB HEOPTaHUYECKHUX U
OpPraHWYECKUX BEIIECTB U UX
IIPEBPAILCHU;

- YMETb BBISIBIIATH

B3aUMOCBSI3b XUMHUYECKUX 3HAHUT
C IOHATHUSIMU U TIPEACTABICHUSIMU
JIPYTUX €CTECTBEHHOHAYYHBIX
MPEAMETOB;

- YMETh — HCIIOIb30BaTh
HAaVMEHOBAHUS XUMHYECKUX
COETMHEHUI MEXITYHapOIHOTO
COI03a TEOPETUYECKOUN U
MPUKJIAAHON XUMUU U
TPUBHUAJIbHBIE HA3BaHUS
BOKHEUIIINX BEIIECTB (ITUJICH,
aleTHIICH, TTUIepUH, PEHOT,
dbopmabieru, yKcycHas
KHCJIOTA, TJIUIUH, YrapHbIU ra3,
YIJIEKUCIIBIN Ta3, aMMUaK,
raiieHasl U3BeCTh, HerauieHas

MIPOTUBOPEYUS B
paccMaTpuBaeMbIX SIBICHUSX;

- 3HaTh OCHOBOIIOJIAraroIne
MOHATHS (XUMHYECKUN AJIEMEHT,
aToOM, 3JIEKTPOHHAS

obosouka aroma, s-, p-, d-
AJIEKTPOHHBIE OPOUTATN ATOMOB,
MOHSATHUS UOH, MOJIEKYJIa,
BAJICHTHOCTb,
ANEKTPOOTPHUIATENIBHOCTb,
CTEIEeHb OKUCIICHUS, XUMUYECKas
CBsI3b, MOJIb, MOJISIPHAS Macca,
MOJIIpPHBIA 00BEM, YIIIEpOIHBIN
CKeneT, (PyHKIMOHANIbHAS TPYIINa,
paauKan, u30MepHsi, H30MEpPHI,
TOMOJIOTUYECKHUM psI,

TOMOJIOTH, YTJIEBOJOPO/IbI,
KHCIIOPOJI- M a30TCOAEpKAIUE
COCTMHCHMS,

OMOJIOTMYECKH aKTUBHBIE
BelecTBa (yraeBOIbI, KUPHI,
OenKu), MOHOMED,

MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCTMHCHMS,

KpUCTAJUTMYECKas pellieTKa, TUIIbI
XUMHYECKUX PEaKIUn
(OKHCIHUTENBHO-
BOCCTaHOBUTEJbHbIE, 9K30-1
SHIOTEPMUUYECKHE, PEAKIIUU
HOHHOTO OOMEHA),

pacTBOP, IIEKTPOJIUTHI,




Koa o0mux u
po¢eCCHOHATBHBIX
KOMIIETEHIIUHA

VYMenus

3Hanusa

U3BECTh, MUTHEBASI COJIA U JPYTUX),
COCTaBJIATH (POPMYIIBI
HEOPraHMYECKUX U OPraHMYEeCKUX
BEUIECTB, YPABHEHUSI XUMHUUECKHUX
peaKiuid, OOBSICHATh UX CMBICI;
IIOJITBEPK/IaTh XapaKTEPHbIE
XMMHUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOILUMU
HKCIEPUMEHTAMU U

3aMUCAMU YPAaBHEHUN XUMUYECKUX
peaKIui;

- YMETb YCTaHaBJIUBATh
HNPUHAIIEKHOCTh U3yYCHHBIX
HEOpPraHUYECKUX U

OpPraHUYECKHX BEIECTB K
OIpe/ieNIEHHBIM KJlaccaM U
rpyImnam coeluHEHHH,
XapaKTepu30BaTh UX COCTaB U
Ba)XKHEHNIIME CBONCTBA; ONPEACIATH
BUJIBI

XMUMUYECKUX CBs3eil
(xoBaJIeHTHas1, HIOHHas,
MeTaJuIn4decKas, BOJIOPOIHAS),
THUIIbI KPUCTAINTMYECKUX PEIIETOK
BEIIIECTB; KJIaCCUPHUIIMPOBATH
XUMHYECKHE PEaKIUH;

- YMETb POBOJUTH PACYETHI IO
XUMHUYECKUM (popMysam U
YPaBHEHHUSIM XUMHUYECKUX peaKIHii
C MCMOJIb30BaHUEM (PU3UUECKHUX
BEJIMYMH, XapaKTePU3YIOIIUX
BELIECTBA C KOJIMYECTBEHHOM
CTOpPOHBI: MacChl, 00beMa
(HOpMaJIbHBIE YCIIOBHUS) Ta30B,
KOJIMYECTBA BEIIECTBA.
Hcnonp30BaTh CUCTEMHBIE
XUMHUYECKHE 3HAHUS JUISI IPUHATHS
pelIeHN B KOHKPETHBIX
KU3HEHHBIX CUTYalUsIX,
CBS3aHHBIX C BELIECTBAMH U UX
MIPUMEHEHHEM.

- YMETh aKTYaJIn3UPOBATh
npobiieMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YMETh YCTaHaBJIUBATh
CYILLIECTBEHHBIN NIPU3HAK WU
OCHOBAHHS JJIsl CPaBHEHHUS,
KJIacCU(UKALUU U 000O0IICHNUS;

- YMETh OIPENEINIATh LeIn
JIESITENIbBHOCTH, ITapaMeTpsl U

HEDJIEKTPOJIUTHI,
AIIEKTPOJINTUYECKAS TUCCOLMALINS,
OKHUCJIUTEIb, BOCCTAHOBUTEIb,
CKOpPOCTb XUMHUYECKOU PEaKLIUH,
XMMHYECKOE PAaBHOBECHE;

- 3HaTh TEOPUU U 3aKOHBI (TEOpHUs
XMMHYECKOTO CTPOCHHUS
OpraHMYECKUX BEIIECTB

A.M. bytneposa, Teopus
ANEKTPOJIUTAYECKOMN
JUCCOLAIN,

nepuoanyeckuii 3akox J1.1.
MenneneeBa, 3aKOH COXpaHEHUS
Macchl,

- 3HaTh 3aKOHOMEPHOCTH,
CUMBOJINYECKUH S3bIK XUMUH,
(aKTOJIOrMUECKUE CBEJCHUS O
CBOMCTBAX, COCTABE, ITIOJyYECHUHN U
0€301acHOM HCIT0JIb30BaHUU
BaXHEHIINX HEOPraHUYECKUX U
OpPraHUYECKUX BEILIECTB B OBITY U
MPAKTUYECKON AESITeIbHOCTU
4eJI0BEKA;

- 3HaThb O XUMHYECKOU
COCTaBJIAIOLIEN
€CTECTBEHHOHAYYHON KapTUHBI
MUDA, POJIM XUMUH B TIO3HAHUU
SIBJICHUM PUPOJIBI, B
(OpMHPOBAHNY MBIIIJICHUS U
KYJIbTYpBI JINYHOCTH, €€
(GYHKIMOHATIBHON TPAMOTHOCTH,
HEO0XO0AUMOM 115 pelIeHus
MPAKTUYECKUX 3a7a4 U
HKOJIOTHYECKU 0OOOCHOBAHHOTO
OTHOIIEHUSI K CBOEMY 3/I0POBbIO U
IIPUPOJHOM Ccpele.




Kox o0mux n
po¢eCCHOHATBHBIX
KOMIIETEHIINH

VYMenus

3Hanusa

KPUTEPUU UX TOCTHKEHUS;

- YMETb IJIAHUPOBATh U
BBITMOJHATh XUMUYECKUI
9KCIIEPUMEHT;

- YMETb peliaTh
AKCIIEPUMEHTAJIbHBIE 33J]a4H 110
temaM "Metamibl" u
"Hemeranibl") B COOTBETCTBHUH C
MpaBWJIaMU TEXHUKH
0e301macHOCTH IIPU OOPAIICHUN C
BellecTBaMH U J1a00paTOPHBIM
000py1I0BaHKEM; IPECTABIISATH
Pe3yNbTaThl XUMHUYECKOTO
AKCIIEPUMEHTA B (hOopMe 3arucu
YpaBHEHUU COOTBETCTBYIOIIUX
peaxkuuii 1 GopMyIHpOBaTh
BBIBOJIbI HA OCHOBE 3THX
pe3yJIbTaTOB;

OK 02.

-yMETb UCIOJIb30BATh
MH(POPMALMOHHBIE TEXHOJIOTHH
JUIs BBITTOJIHEHUS 3a/1a4,
CBS3aHHBIX C TPO(HECCUOHATILHOM
JeSITeTbHOCTBIO;

- YMETh UCIIOJIb30BaTh
COBpPEMEHHBIE CPEJICTBA MTOUCKA,
aHaJM3a ¥ WHTEPIPETAIUN
uHpOpMaINH;

- YMETh aHAJTNU3UPOBATH
XMMUYECKYI0 HH(POpMaIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX
UCTOYHHKOB (CPEJICTB MacCOBOM
uHpopmanuu, cetb IHTEepHET 1
ApyrHe);

- YMETh TPOBOJUTH PACUYETHI IO
XUMUYECKUM (opMysIaM U
YPaBHEHHSIM XUMAYECKUX PEaKITHA
C MCIOJIb30BaHUEM (PU3NUECKUX
BEJIMYMH, XapaKTEPUIYIOTIUX
BEIIIECTBA C KOJINYECTBEHHON
CTOpPOHBI: MacChl, 00beMa
(HOpMaJIbHBIE YCIOBHUS) Ta30B,
KOJIMYECTBA BEILIECTBA;
UCTOJIb30BAaTh CUCTEMHbBIE
XUMHYECKHIE 3HAHUS ISl IPHHSTHUS
pelIeHn B KOHKPETHBIX
’KM3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX
HPUMEHEHHEM.

- 3HaTh U OCO3HABATh LIEHHOCTH
HAaY4YHOU JESATEIbHOCTH;

-3HaTh TpeOOBaHUS K paboTe ¢
uH(popManuen;

- BIIJICTh HaBBIKAMU MOTyYEHUS
uH(pOpMaLIUU U3

HMCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITENILHO

OCYIIECTBIISATH TIOUCK, aHAIH3,
CUCTEMAaTU3ALHIO U
MHTEPIPETAINIO HHPOPMAIIHH
Pa3IMYHBIX BUJIOB H

dbopM mpecTaBIeHUS;

- 3HaTh 0OCOOEHHOCTH CO3/1aHus
TEKCTOB B PA3JIMYHBIX opMmaTax ¢
y4eToM

Ha3Ha4YeHUs HHpOpMaIu 1
[IEJIEBOM ayTUTOPHH; TaOIHII,
MIPEJICTABIISIONINX PE3yIbTaThI
CpaBHEHHSI, KJIaCCU(PUKALIUU U
WHTEpIpeTay HHHOPMALIUH; -
BJIa/IETh OCHOBHBIMH METO/IaMU
Hay4HOT'O IMO3HAHUS BEUIECTB U
XUMHUYECKHX

sBIIeHUH (HaOIIOACHHE,
U3MEepEeHHe, IKCIIEPUMEHT,
MOJICIIUPOBAHUE);

- OLICHUBATh IOCTOBEPHOCT,
JETUTUMHOCTh UH(pOpMaINH, e€
COOTBETCTBUE MPABOBLIM U
MOPaIbHO-ITHUYECKUM HOpPMaM;
- 3HATh CPEJICTBA




Koa o0mux u

po¢eCCHOHATBHBIX YMenus 3HaHus
KOMIIETCHIUHI
MH(OPMALIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHUH,
MO3BOJISIIOIINX pellaTh
OpraHU3alMOHHBIE 33/1a4U C
cobiroieHreM TpeboBaHU
SPrOHOMUKHU, TEXHUKU
0€301MacHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBBIX
ATUYECKUX HOPM, HOPM
MH(POPMALIMOHHOHN 0€30MacHOCTH.
OK 04. - YMETb NPUHSATH Ce0s U IPYrux - 3HaTh OCOOEHHOCTH JITTOBOM

JOEH: KOMMYHHKAIIIH, STUKY JEI0BOTO

- YMETh MPUHUMATh MOTHBBI U o01eHus;

apryMeHTHI IpYTUX JIOeH - 3HaTh YHUBEpCaIbHbIC

IIPU aHAJIM3€E PE3yJIbTaTOB KOMMYHUKATUBHBIE JICUCTBUS;

JeSITEIIbHOCTH; -OBJIa/IETh HABbIKAaMH y4eOHO-

- YMETh KOOPJAUHUPOBATH U HCCIIEIOBATEIILCKOM, TPOEKTHON 1

BBITMIOJHATH padOTy B YCIIOBUSAX COLIMATILHOM e TENIbHOCTH

peaIbHOT0, BUPTYaJIbHOTO U

KOMOMHHPOBAHHOTO

B3aMOJCHCTBUS;

- YMETb OCYILLECTBIISATH

MO3UTUBHOE CTPATETUYECKOE

MOBEJICHUE B PA3INYHBIX

CUTYAIIUSX, POSIBIISATH TBOPUECTBO

U BOOOpakeHHe, ObITh

WHUITUATHBHBIM;

- IOHUMATh U UCTIOIB30BaTh

IIpeUMyIIecTBa KOMaHAHON U

WHIUBUAYAIbHON pabOTHI;

- IPUHAMATH LIEJIA COBMECTHOMU

JIeATEeIbHOCTH, OPTAaHU30BBIBATh U

KOOPJMHHUPOBATH JEUCTBUSA IO €€

JIOCTH>KEHHIO: COCTaBJIATh TIaH

JIEUCTBUM, pacpeIeTsATh POJIH C

Y4€TOM MHEHHM YYaCTHUKOB

00CyXJaTh pe3yiabTaThl

COBMECTHOM paboTHI;

- IPU3HABaTh CBOE MIPaBO U MPABO

JIPYTHX JIFOJICH HA OLTHOKHY;

- pa3BUBAThH CIIOCOOHOCTH

MOHUMATh MUP C MO3UIUU

JPYTOro 4ejoBeKa.

OK 07. - YMETH IPOTHO3UPOBATH - 3HaTh TEHJCHIIUU B U3BMEHEHUHU

9KOJIOTUYECKHE MTOCIEACTBUSA
HMppalMOHAJIbHBIX JEHCTBUM,
Mpea0TBpanaTh UX;
COZIEUCTBOBATh COXPAHEHUIO
OKpYKaIoIlel Cpelibl,

KJIMMAaTa; MPUHIUIIBI OEPexINBOTO
MIPOU3BOJICTBA;

- 3HATh MIPUHIIMITHI
HKOJIOTMYECKOI 0€301acHOCTH,




Koa o0mux u

po¢eCCHOHATBHBIX YMenus 3HaHus
KOMIIETCHIUHI
pecypcocOepexeHuIO; IIOHUMATh BIIMSHUE COLUAIBHO-
- c(OpMHUPOBATH MPEJCTABICHHUS: O | SKOHOMUYECKHX IPOLIECCOB Ha
XUMUYECKON COCTaBJISAIOLIEH COCTOSIHME MPUPOJHOU U
€CTECTBEHHOHAY4YHON KapTUHBI COLIMAJIBHOU CpENbL;
MHpa, pOJIM XUMHUH B IO3HAHUU - 3HaTh U OCO3HABATH III00ANBHBIH
SIBJICHUU TIPUPOJIBI, B XapakTep 3KOJOTMYECKUX
(GbopMUPOBAHUN MBILUICHUS U npobiem;
KYJbTYpbI JINYHOCTH, €€ - IJJAHUPOBATh U OCYLIECTBIISITh
(G yHKIIMOHAIBHON I'PaMOTHOCTH, JIEHCTBUSI B OKPYXAIOLLEH cpejie
HEOOXOIUMOM JIJIsl PEeIICHUS Ha OCHOBE 3HAHMS LEIEH
MPaKTUYECKUX U YCTOMYMBOTO pa3BUTHUSA
po(hecCuOHANIBHBIX 3aau U YeJI0BEYECTBA;
HKOJIOTMYECKH 000OCHOBAHHOTO - 3HaTh O JICUCTBUSX, IPUHOCSIINX
OTHOLIEHMSI K CBOEMY 3/10POBbIO M | BpPEZl OKpYXKarollel cpene
MIPUPOJTHON cpene;
- YMETb COOJII0/IaTh IIpaBUiIa
HKOJIOTMUYECKHU 11E1eCO00Pa3HOr0o
MOBEJICHUS B OBITY U TPYJIOBOU
JIeATEIbHOCTH B LENAX
COXpaHEHHUsI CBOETO 3/J0POBbS U
OKpY’Karollle MpUpOIHON Cpebl;
YYHUTHIBATh OMACHOCTH
BO3JICUCTBUS Ha )KUBBIE
OpTaHU3MBI OIPEIeTIEHHBIX
BEILECTB, TOHUMAsi CMBICI
MoKa3aTelisi NpeaesIbHON
JIOYCTUMOW KOHILIEHTpalluu
IK 2.1. -YMETh IIPOTHO3UPOBATH - BO3MOJKHBIE CLICHApUU

(UHAHCOBO-DKOHOMUYECKU I
yiepO KOPPO3HOHHBIX MPOIECCOB;
YMETh YUUTHIBATh U
aHAJIM3UPOBATh (PUHAHCOBHIE
3aTpaThl HeTeT10OBIBAIOLITNX
MPEATPUITHIH;

- YMETh MPOU3BOIUTH PA3IUYHBIC
BHJIbI MATEMATHYECKOTO pacyeTa
gyepes peleHue XUMUYECKUX
3a]a4;

- YMETh MPOBOJIUTH PACUYETHI IO
HaXO0KIEHUIO MacChl, 00hLeEMA,
MacCOBOH JOJIH, BEIXOJa MPOyKTa
peaxIu

MOCIEACTBUM HEPALMOHAJIBHOU
XO3STMCTBEHHON JeSITETEHOCTH
YyeJI0BeKa;

-OCHOBOIIOJIATalOIIHE TOHSTHS:
00BeM, MaccoBas I0JI
PacTBOPEHHOTO BEIIIECTBA,
MOJISIpHASI KOHIIEHTPALIHS
pacTBOpa, BIUUCICHUE MAaCCOBOM
JIOJIM BBIXOJ1Aa MPOJAYKTA
XUMHYECKON PEaKLINH;

-3HaTh (POPMYIIBI IS pacuera
MAaCCOBOH JIOJIM XUMHYECKOT'O
3JIEMEHTA B BEIIECTBE, MAaCCOBOM
JIOJIM PAaCTBOPEHHOI'O BEIIECTBA B
pacTBope




2. CtpykTypa u coepkaHue yueOHOoro rmpeaMera

2.1 O6bem yuebHOro npeaMera u BUibl y4eOHON paboThI

Bug yaebHo# paboThl O06mbem B yacax
O0beM 00pa3oBaTENIbHOM MPOTrpaMMbl y4eOHOTO TIpeIMeTa 72
O0BeM pabOThI CTYACHTOB BO B3aUMOJICHCTBUH C MPEIOIaBaTeIIeM 72
B TOM YHCIIE:
TEOpETHYECKOe 00yUeHne 38
MPAKTUYECKHUE 3aHITUS 32

nabopaTopHbIe pabOTHI -

KOHTPOJIbHBIE paOOTHI -

KypcoBOil mpoekT (paboTa) (eciiu mperycCMOTPEHO) -

CaMOCTOATCIIbHAA pa60Ta -

[Tpomexyrounas atrectanus B popme muddepeHIupoBaHHOTO 3a4eTa 2




2.2. TemaTn4eckuil TIaH U COAEp’)KaHne Y4eOHOTO IpeaMeTa

HaumenoBaunue
pa3zieiioB U TEM

Coneprxanue yueOHOro MaTepuaia u (popMel
OpraHM3aLUH JEeITEIFHOCTH CTYICHTOB

O0beM
B Hacax

Konpr
KOMIIETCHITUHN
(bopmMHpOBaHHUIO
KOTOPBIX
CIOCOOCTBYET
DJIEMEHT
IPOrPaMMBI

1

2

4

PA3JIEJI 1. «OcHOBBI CTPOEHUS BELIECTBA»

Tema 1.1
«CTpoeHue aToMOB
XHUMHYECKUX
3JIEMEHTOB U
npuponaa
XUMHYECKOHN
CBSI3H»

Cogneprkanue ydeOHOro Mareprasa

1. Beeaenne. Ponb XuMuu B IESATEIIHBHOCTH
Oyny1iero 9KOHOMHCTA, Oyxranrepa,
duHaHCHUCTA. B3anmocBsi3b MEXITY
XUMHUYECKHUMU IpoIIeCCaMu
SKOHOMHYECKMMU ITOKA3aTEIIIMH.

2. CoBpeMeHHass MOJIeJb CTPOCHHUS aToMa.
CHMBOJIMYECKUH SI3BIK XUMHUH. XUMHYECKHI
9JeMEHT.  DIEeKTpOHHas  KoHurypamus
aroma. Knaccudukanus XUMHYECKUX
3JIEMEHTOB (s-, p-, d-amemeHThI). BaneHnTHbie
DIICKTPOHBI
BaneHTHOCTb.
XUMHYECKOH CBSI3H.
DNEeKTPOOTPULIATENHHOCTb. Bunsl
XUMHUYECKON CBsI3M (KOBAJICHTHAS, WOHHAs,
MeTaJlJIN4ecKasi, BOJOPO/HAS) U CIIOCOOBI ee
00pazoBaHus

DneKTpoHHAas pupoaa

B ToMm uucne MPAKTUYCCKUX 3aHATUH

1. IIpaktnueckoe 3ansitue 1. «CocraBieHue
XUMHYECKHX  (QOpMyd  HEOpPraHMYECKUX
COCTUHEHUIN Y.

Pemienne 3amaHuii  Ha  UCIIOJIb30BaHUE
XUMHUYECKOM CHMBOJIMKA W  Ha3BaHHWHU
COeIMHCHUI o HOMEHKJIaType
MEXIYHAPOJHOTO COI03a TEOPETUYECKOU W
OPUKIATHON  XUMHUM U TPUBHUAIBHBIX
Ha3BaHUH I COCTaBJIIEHUS XHMUYECKHX
dbopMynl  HEOPraHMYECKUX  COCIUHEHHIA
OTJEJBHEIX KJIACCOB.

OK 01.
OK 02.
IIK 2.1.

Tema 1.2.
«ITepnognueckuit
3aKOH U
nepuoInIecKas
TabauIa

. N.MenneneeBa»

Coneprxanue yueOHOro MaTepuaa

1. Tlepwmomnueckas cuUCTEMAa XHUMHYECKHX
sanemenToB .M. MenpaeneeBa. Du3ndecKuii
cmpicn  Ilepmonmueckoro  3akona  JI[.H.
MenneneeBa. 3aKOHOMEPHOCTH HW3MEHEHHS
CBOMCTB XAMHYECKUX 2JIEMEHTOB,
o0pa3yeMbIX HMH TPOCTHIX U CIOXKHBIX
BEIIECTB B COOTBETCTBHH C IIOJOKCHHUEM
XUMH4eckoro siemeHra B Ilepuogmueckont
cucreMe. MHPOBO33PEHUECKOE W HAyIHOE
3HayeHue Ilepmommueckoro 3axona [.U.
MenneneeBa. [Ipornossl JI.MI. Menpgeneena.

OK 01.
OK 02.




OTKpI:ITI/Ie HOBBIX XUMHWYCCKHUX 3JICMCHTOB.

B Tom uncie IMPAKTUYICCKUX 3aHATHH

1. IlpakTuyeckoe 3aHsaTHE 2. «XUMHUYECKHUE
CBOMCTBAa  METAUIOB M  HEMETAJJIOBY.
Pemenue PAKTUKO-OPUEHTUPOBAHHBIX
3aIaHUI  XapaKTepU3YIOIINX XHUMHUUYECKHE
CBOICTBAa METaUIOB W HEMETAJIOB, UX
AJIEKTPOOTPHUIIATEIIBHOCTh B COOTBETCTBUH C
JJIEKTPOHHBIM CTPOCHHUEM U TOJOXKEHHEM B
NEePUOJUYECKON  CHUCTEME  XHMHYECKHX
snemenToB .. MenaeneeBa

PA3JIEJI 2. «Xumuu

€CKHE PeaKI[un».

Tema 2.1. «Tunsl
XUMHUUYECKUX
peaKuuii»

Coneprkanue ydeOHOro MaTepuana

1. Knaccudukamuss v THIOBI XUMHUYECKUX
peaKuMii ¢ y4acTUEM HEOPraHUYECKUX
BeecTB. CocTaBieHUE YpaBHEHHUM peakuuid
COCIMHEHUS,  Pa3JIOXKEHHS,  3aMCIICHUS,
oOMeHa, B T.4. peaKkIUil  ropeHus,
OKHCJICHUS-BOCCTAHOBJICHHUSI.

YpaBHeHUs OKHCJICHUS-BOCCTAHOBJICHHUS.
Cremenp  okuciieHus.  Oxkucnurens |
BOCCTaHOBUTEb.

2.CocraBieHue U ypaBHUBaHUE
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUi
METO/IOM 3JIEKTPOHHOTO OajaHca.

Pacyer crenmeHM OKHCIEHUS DJIEMEHTOB B
dbopMynax HEOPraHMYECKUX COCTUHEHUMN
OKHCTUTENbHO-BOCCTAHOBUTEIHHBIC
peakuuu B TPUPOJIE, MPOU3BOJICTBEHHBIX
mporeccax u JKU3HENEATENIbHOCTH
OpPTaHW3MOB.

B ToMm uucne MPAKTUYCCKUX 3aHATHHN

1. Ipaktnueckoe 3ansatue 3. «PacueTsl 1O
YpPaBHEHUSIM  XHMHUYECKHX  peakluil c
UCIIOJIb30BaHUEM Macchl, o0beMa (Ipu
HOPMAaJIbHBIX YCJIOBUSIX) Ta30B, KOJIMYECTBA
BEIIIECTBAY.

KonnuecTBeHHBICE OTHOIICHUS B XHMHH.
OCHOBHBIC KOJHWYECTBCHHBIC 3aKOHBEI B
XUMHUA W pacyeTsl MO  YpPaBHEHUSAM
XAMHYECKUX peakuuil. Moib Kak eauHuIa
KOJIMUECTBa BewlecTsa. MonsipHasg Macca.
3aKOHBl COXPaHEHHUS] MacChl W DHEPIHUH.
3akon ABoraapo. MomspHbii 00beM Ta30B.
OTHOCHUTEIbHAS IIJIOTHOCTE Ta30B.

OK 01.
OK 02.
OK 07.
IIK 2.1.

Tema 2.2.
«DNEKTPOIUTHIECK
ast IUCCOoLMaIs 1
WOHHEII 00OMEH»

Coneprxanue yueOHOro MaTepuaa

l. Teopus ANEKTPOJIUTUYECKON
JICCOLIMALIUH. Honsl. DNEeKTPOIHTHI,
HE3JIEKTPOJINThI. Peakuun moHHOro oOMeHa.
CocraBneHue peakiuii HOHHOrO OOMeHa
IyTeM  COCTaBJIE€HHUA HUX  IOJHBIX U
COKpAIllEHHBIX MOHHBIX YpaBHEHHUH.

OK 01.
OK 02.
OK 04.
IK 2.1.




KucnoTHo-ocHOBHBIE peakuuu. 3aJaHus Ha
COCTAaBJICHUE MOHHBIX PEAKLIUM

B TOM uncne npakTU4eCKuX 3aHATHN

l.ITpaktnueckoe 3ausitue 4. «CocraBieHue
peaKIuit HFOHHOTO OOMEHA.

2. KontponpHas pabora Nel mo pasmeny
«CTpoeHre  BemiecTBAa W XUMHUYECKUE
peakuu. Pemenue pacueTHbIX 3a/1a4.

PA3JIEJI 3. «CtpoeHue 1 CBOICTBAa HEOPraHMYECKUX BELIECTBY.

Tema 3.1.
«Knaccuduxanus,
HOMEHKJIaTypa U
CTpOCHHE
HEOPraHMYEeCKuX
BEIIIECTBY.

Copneprxanue yueOHOro MaTepuaia
1.IIpenmer HEOpraHM4YeCKOn XUMHHU.
Knaccugukanus HeopraHMYECKUX BELIECTB.
[IpocTteie 1 cioxHble BeuecTBa. OCHOBHbIE
KJacChl  CJIOXKHBIX  BeweCTB  (OKCHIBI,
TUAPOKCUbI, KUCIIOTHI, COJIN).
2.B3auMOCBsI3b HEOPraHUYECKUX BELIECTB.
ArperatHble COCTOSIHUSA BEILECTBA.
Kpucrannnueckue 1 aMmopgHbIe BELECTBA.
THIbI KPUCTAIUTMYECKUX PEUIETOK (aTOMHAs,
MOJIKYJISIpHAsi, HMOHHAs, MEeTaJIMuecKas }.
3aBUCUMOCTh ¢busznIecKkux CBOWCTB
BEIIECTBA OT THUMA  KPUCTAJUINYECKOH
pELIEeTKH. 3aBHCUMOCTh XUMHAYECKOH
AKTUBHOCTH BEIIECTB OT BHJAa XMMHYECKOMN
CBSI3M M THUMA KPHUCTAIMYECKOW PEIICTKH.
ITpuyrHBI MHOTOOOpa3usl BEIIECTB.

OK 01.
OK 02.
OK 07.

Tema 3.2.
«Du3nKo-
[xuMuyeckue
CBOMCTBaA
HEOPTraHUYECKHUX
BCII[CCTB».

Coneprkanue y4eOHOro MaTepuana

1. Meramnsl. OOmue  ¢dusnyeckue U
XUMHUYECKHE CBOWCTBA MeTaioB. CroCOOBI
MOJIy4eHUsl.  3HAYeHUE  METAUIOB U
HEMETaJIOB B pupoIe u
JKU3HEACITENIbHOCTU YeJloBeKa u
opranu3moB. Koppo3usi MeTayuioB: BHUIBI
KOPpPO3UH, CIOCOOBI 3alUThl METAIJIOB OT
KOPPO3HH.

2.Hemeramnel. OOmme  ¢usznueckue U
XUMUYECKHE CBOIICTBa HEMETAIUIOB.
Tunuunesle cBoiicTBa HemeTtawioB [V-VII
rpymm.  Knmaccudukamuss ¥ HOMEHKJIATypa
coelMHeHUN  HemeTtawioB.  Kpyrosopor
OMOTEHHBIX JIEMEHTOB B MIPUPO/IE.
3.XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTaHUYECKHUX BEIIIECTB (oxcumaoB,
TUAPOKCUIOB, KUCIIOT, COJIeH U Ap.).
3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB

MPOCTHIX BEIIIECTB, BOJOPOJHBIX
COCIMHEHNH,

BBICIIIUX OKCUI0B U FI/I,Z[pOKCI/IIIOB.

Pemenue MIPaKTUKO-OPHUEHTUPOBAHHBIX

TEOPETUYECKUX 3aJaHUl Ha  CBOKCTBA,
COCTaB, NOJIy4eHUE " Oe3omacHoe
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OK 01.
OK 02.
OK 07.
IIK 2.1.




HUCOOJIb30BAaHUE BayKHEHIITNX
HEOPraHWYECKHX BEIIECTB B OBITY W
MPAKTUYECKOW  JIEATENIBHOCTU  YEJIOBEKA.
Pemienue pacyeTHbIX 3a1a4.

B TOM uncne npakTU4eCKuX 3aHATHU

1. ITpakTueckoe 3ansatue 5. «CocTaBieHHE
YpaBHEHUH  XMUMHUYECKMX  pEakiud ¢
y4acTUEM pa3HbIX KJIACCOB HEOPraHMUYECKUX
BEIIECTBY

2. Koutponbaas pabora Ne2 mo pazgenmy
«CBoiiCTBa HEOPTAaHUYECKUX BEIIECCTBY

PA3JIEJI 4. «CTpoeHue U CBOMCTBA OPraHUYECKUX BEUICCTBY

28

Tema 4.1.
«Ctpoenue u
CBOICTBA
OpPraHHYECKHUX
BEILIECTBY

Coneprkanue ydeOHOro Marepuana

1. TlosiBneHnwe MW pa3BUTHE OPraHUYECKOU
XUMHUHM Kak Hayku. lIpenmer opranuueckoi
XUMUU. MecTo M 3HayeHHEe OPraHUYeCKOu
XUMHUM B CHCTEME €CTECTBEHHBIX HayK.
XUMHYECKOE  CTPOGHHE  KaK  MOPSAOK
COECIMHEHUS aTOMOB B MOJIEKYJIE COIJIACHO
UX BaJEHTHOCTH. (OCHOBHBIE MOJIOXKEHUSA
Teopuu XUMHYECKOI0 CTpOECHUS
OpraHUYEeCKUX COEIMHEHUH AM.
bytneposa. VYrieponHslii CKeJIeT
OpPraHMYEeCKOM  MOJIEKYJIbl.  3aBHCHUMOCTD
CBOICTB BEIIECTB OT XUMUYECKOT'O CTPOCHUS
MOJIEKYII.

N3omepus u  uszomepel. Ilonsarme o
(byHKINOHATBLHON IpyIIIE. Panukann.
[Tpuntunel Ki1accUpUKAIMN  OPTaHHYECKUX
COCIMHEHU.

2.MexnyHapoaHast HOMEHKJIaTypa u
MPUHIUIIBI HOMEHKJIATypbhl OPraHUYeCKHX
coenuaeHuil. [lonstre 00 azoTcoaep amiux
COCTMHEHUSX, OMOJIOTUYECKH  aKTHBHBIX
BellecTBax (yriaeBojaax, JKuUpax, Oenkax u
Ip.), BBICOKOMOJIEKYJISIPHBIX COEAMHEHHSIX
(MOHOMeEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO)

B tom uncne MPAKTUYCCKUX 3aHATUH

1. [TpakTrueckoe 3aHATHE 6.
«HoMmeHnknaTypa opraHMuecKux COeIMHEHUH.
CocraBieHHE TIONHBIX M COKpPALIEHHBIX
CTPYKTYPHBIX bopmyn OpPraHUYECKUX
BELIECTBY.

OK 01.
OK 02.
OK 04.
OK 07.

Tema 4.2.
«CBolicTBa
OpTraHUYECKHUX
COCIUHEHUI.

Coneprxanue yueOHOTO MaTepualia

l. DU3UKO-XUMUYECKHE CBONCTBA
OPTaHWYECKUX  COCIMHEHUH  OTACIBHBIX
KJaccoB (0COOEHHOCTH KilacCU(pUKaUU U
HOMEHKJIATYPHI BHYTpH KJacca;
TOMOJIOTHUECKUH psin U obmas Qopmyna;
U30MEpHS; ¢duznveckue CBOWCTBA;
XUMUYECKHE CBOIICTBA; CII0COOBI
MOJTYICHUS );
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OK 01.
OK 02.
OK 04.
OK 07.
IIK 2.1.




— TpelenbHbIe YTIEBOAOPOIBI (aJTKaHBI U
nuKIoankanel). ['opeHre MeraHa Kak OJUH
U3  OCHOBHBIX HWCTOYHMKOB TEIUIA B
NPOMBINUIEHHOCTH U ObiTy.  CBoiicTBa
MPHUPOJHBIX YTIEBOIOPOAOB, HAXOXKICHHUE B
PUPOJIe U MPUMEHEHHUE aJTKaHOB;

— HempeAenbHbIC (AIKEHBI, AIKUHBI U
AJIKa/IMEHBI) u apoMaTHyYecKue
yriaeBonopoabl. 'openue aneruneHa

KaKk  HMCTOYHHMK  BBICOKOTEMIIEpaTypHOTO
IUTAMEHHU JJIsi CBapKU WM PE3KH METaJlIOB.
Pemennie 3agau Ha BBIXOJ MPOJYKTa
peaxiuu;

- TPUPOJIHBIE HCTOYHUKH YIIIEBOAOPOJIOB.
[Mpupomuerii  ra3. Hedrts.  [lomyrHbIE
He(TsHbIE ra3bl. KaMeHHBIH yrob.
[Tepepabotka HedTu. [leperonka nedru.
Kpexunr vedrenpoaykro. Tepmuueckuii u
KaTaJINTUYECKAN KpekuHr. [Tuponus.
DKojorudeckue npoOaemMsl U
SKOHOMHYECKHUE PUCKH B 100bIYE U
MIPOMBINIJICHHON TIepepaboTKe MPUPOTHBIX
HCTOYHUKOB yIJIEBOJOPOJIOB.
2.Kucnopoacoaepxaiiue COCIMHECHHUS
(ciupThl ¥ (heHONBI, KAPOOHOBBIE KUCIOTHI U
3(UpBI, aTBIETUIBI U

KETOHBI, >KHUPBI, yrieBojsl). [IpakTuueckoe
NPUMECHECHUE JTWJICHTIIMKONS, TIJIHICpUHA,
denona. [Ipumenenue

dopmanbpaernna, aneTambIeTHAa, YKCYCHOM
KUCTOTHl. MpIla Kak COJM  BBICIIUX
KapOOHOBBIX KHCJIOT. Moromue CcBOHCTBa
MBI

3.A30TconepKalie CoeAUHEHUs (aMUHBI U
AMUHOKHCIIOTHI, Oenku).
BrIcOKOMOEKyIIIpHBIC COSTUHEHUS
(CUHTETHUYeCKHe u OMOJIOTUYECKH-
AKTHBHBIC). MoHowmep, MoJuMep,
CTPYKTypHOE 3BEHO. [Monmumepu3arnus
STHJIEHA KaK OCHOBHOE HaIlpaBIICHHE €ro
ucnonbs3oBanus. [lomumepsi.

bu3Hec-Mo1ens MPON3BOACTBA YITAKOBOYHBIX
MaTepuasoB u3 OropasiaraeMbix
MIOJTIMEPOB:

['eHeTnyeckass CBsI3b MEXIy KIaccamu
OPraHNYEeCKUX COCTMHEHUN

B tom uncne MPAKTUYCCKUX 3aHATUH

1. Ilpaktuueckoe 3anarue 7. «CBoiicTBa
OpTraHUYCCKUX COCIII/IHCHI/Iﬁ OTACIIBbHBIX
KJIACCOBY.

TpusuanbHas u MEXIyHapoaHas
HOMEHKJIaTypa, XHMMHYECKHE  CBOICTBa,




CIOCOOBI TOMYYCHHSI: TpeebHbIC (aTKaHBI
Y IIUKJIOAIKAHBI ), HEeTIpEICIIbHbIC

(aIKeHbl, aAJIKWHBI W QJKagUCHBI) U
apOMAaTHYECKHE YTIICBOJIOPOIBI.

Ponb yrieBoaopoiHbIX pecypcoB B
COBPEMEHHOM T7100aIbHON YKOHOMHKE

2. Ilpaxktnueckoe 3ansatue 8. «CBoiicTBa
OpPraHMYECKHUX  COCIMHEHMH  OTIENIbHBIX
KJIACCOBY.

TpuBunanbHas U MEXyHapOoaHas
HOMEHKJIaTypa,  XMMHMYECKHUE  CBOICTBa,
crocoObl MONYYEHUs: CHUPTBl U (PEHOIIBI,
KapOOHOBBIE KHUCIIOTBI M CIIOXHBIE J(HPHI,

AJIbACT U AbI nu KCTOHBI, AMHHBbI n
AMHWHOKMHCIIOTHI, BBICOKOMOJICKYJIAPHBIC
COCIUHCHMUA.

3.Ilpaktuueckoe 3anstue 9. «CocraBieHue
YPaBHEHUM  XMUMHUYECKUX  pEakUud  C
Y4aCTHEM OPTaHUYECKHUX BEILIECTBY.

3ajaHusi HA  COCTaBJIICHME  YpaBHEHUU
XUMHUYECKUX peakuui c y4acTUEM
OpPraHWYECKUX BELIECTB HA OCHOBAaHUU UX
COCTaBa U CTPOECHHUS.

Tema 4.3.
«3HayeHue
OpTraHUYECKUX
BEIIECTB, UX
MIpUMEHEHNE B
OBLITOBOM U
MPOU3BOACTBEHHOMN
JIeSITeIbHOCTH
YeJIOBEKAY.

Coneprkanue ydeOHOro Marepuana

1. buooprannueckune COEIMHEHUS.
[Ipumenenne u  Ouosiornyeckas  poJb
yraeBonoB. OKUCIIEHHE YTIEBOI0B

— HCTOYHHUK SHEPTHU KUBBIX OPTaHU3MOB.
Obnactu IpUMEHEHHUs AMHHOKHUCIIOT.
buonoruueckue byHKIUN OEIKOoB.
buonornueckue QyHkuuu xupoB. Poinb
IIPOU3BOJCTBEHHON OPraHMYECKOW XMMHUH B
peleHny IpooIeM MUIIEBOM 6€301MacHOCTH.
2.Ponbp opraHmdeckod XMMHHU B PELICHUH
npoOJieM SHEpPreTuYecKkoil 0e30MacHOCTH, B
pa3BUTUU  MEIUIIMHBI, CO3/IaHUU HOBBIX
MaTepuajoB, HOBBIX HCTOYHUKOB HHEPTUU
(anmbTepHATUBHBIE UCTOUHUKU YHEPTUH).
OnacHOCTE BO3JICUCTBUS Ha JKUBLIE

OpraHU3MBI OpraHUYeCcKuX BEIIIECTB
OTJIEIbHBIX KJIaCCOB (YyrneBoaoposl,
CIHPTHI, deHonbl,  XJIOpOpraHUYecKHe
MPOU3BOJHBIC, AIBJICTUABI W Jp.), CMBICIT
nokasarte’s npeaenbHO JIOITyCTUMOM
KOHICHTPpAIun

B ToM umcIie mpakTHYECKUX 3aHATUI

1. Ilpaktmueckoe 3ansatue 10. «Poab
OpraHMYECKONM XHUMUM HAa COBPEMEHHOM
JTane HKOHOMHYECKOTO pa3BUTHS
o01ecTBay.

2. KontponpHas pabGota Ne3 mo pasmeny.
«CTpyKTypa M CBOWCTBA OpraHUYECKHX

OK 01.
OK 02.
OK 04.
OK 07.
K 2.1.




BCIICCTB»

PA3IEJI S. «Kunernueckue u TEPMOJUHAMUYECKUE
3aKOHOMEPHOCTH IIPOTEKAHUS XUMUYECKUX PEAKIIUI»

Tema 5.1.
«CkopocTh
XHUMUYCCKHX
peaKIui.
XHUMHYECKOE
paBHOBECHEY

Copneprxanue yueOHOTo MaTepuaa

1. CxopocTh peakiuH, €€ 3aBHCHUMOCTh OT
pa3IMYHBIX (hakTopoB: MIPUPOJIBI
pearupyrouux BeuecTs,

KOHLEHTPAllUd  PEarupyrolux  BELIECTB,
TEMIEpaTypbl M IUIOIAAH PEaKIMOHHON
MOBEPXHOCTH.

2.TermoBbie 23 (HEeKThI XUMUUYECKUX PEAKITHA.
DK30- U SHIOTEPMUYECKHUE, PEAKLIHH.
O6patumMocThb peakuuii. XUMHYECKOe
PaBHOBECHE U €r0 CMEIIEHUE 1101 IeHCTBUEM
pa3iauuHbIX  (QakTopoB  (KOHIIEHTpAIHs
peareHToB WM  OPOAYKTOB  PEaKIIUH,
JIaBjleHHE, TeMIeparypa) Ml CO3JaHHs
ONITHUMAJTEHBIX

yCIIOBUH MPOTEKaHUS XUMHUYECKHUX
npoueccoB. [Ipunnun Jle [latense

B ToM uncne IMPAKTHUYICCKUX 3aHATHH

[\

1. Ilpaktuueckoe 3anarue 11. «AHau3
(GakTopoB, BIUSIOLMX Ha  HM3MEHEHHE
CKOPOCTH XUMUYECKOU PEAKLIUN.
IIpakTHKO-OPUEHTUPOBAHHBIE 3aJaHU  Ha
aHanmu3 (aKTOpOB, BIAMSIOIUX HA U3MEHEHUE
CKOPOCTH XUMHYECKOM peakluu, B T.4. C
HNO3ULMN  HKOJIOTHYECKH  I1ef1eco00pa3Horo
noBefeHUss B ObITYy W TPYHOBOM
JEATEIIBHOCTH B LEISAX COXPAHEHHSI CBOETO
370pOBbl M OKpPYXKAlOIIEH INPUPOIHON
Cpenbl.

OK 01.
OK 02.

PA3JIEJI 6. «PactBO

bD)

n

Tema 6.1.
«IlousaTue o
pacTBopax»

Coneprxanue yueOHOro MaTepuasa

1. PactBopeHMe Kak (PU3HKO-XUMUYECKHUM
mporecc. PactBoOpBI. CrnocoOsl
MPUTOTOBJIEHUSI PacTBOPOB. PacTBOpUMOCTB.
MaccoBast 10J11 pacTBOPEHHOT'O BEILECTBA.
CwMmbIcnT TIoKa3aTes MpeebHO JT0MyCTUMOM
KOHIEHTPAllUd U €ro HCIOJIb30BAHUE B
OLIEHKE HKOJIOTMUYECKON O€30IaCHOCTH.
[IpaBuna »5KOIOTHYECKH IIeNeco00pa3HOro
noBefieHUs B ObITYy W TPYHOBOM
JEATEIIBHOCTH B LEISAX COXPAHEHMsI CBOETO
3I0pOBbSI M OKPYKAIOIIEM  NPUPOAHOU
Cpellbl; ONAacCHOCTb BO3JECUCTBHUS HA JKHUBbBIE
OpraHU3Mbl ONPEIEICHHBIX BEUIECTB.
Pemenune IPAKTUKO-OPUEHTUPOBAHHBIX
pacyeTHBIX  3aJaHUd  HA  PACTBODSI,
UCTIOJIb3yeMbIe B OBITY U

IIPOU3BOJCTBEHHON NIEATEIBHOCTH YEJIOBEKA.
Pemenue pacueTHbIx 3a1a4.

OK 01.
OK 02.
OK 04.
OK 07.
[IK 2.1.




B TOM uncne npakTM4eCKUX 3aHATHU

1. Tpakrtuueckass pabora 12. «Pemenue
3aJja4 Ha IPUTOTOBJICHUE PACTBOPOBY

PA3JIEJT 7. «Xumus
YEJIIOBEKa»

B OBITY M MPOU3BOJCTBEHHOW JIEATEILHOCTH

Tema 7.1. «Xumus
B OBITY U
MIPOU3BOICTBEHHOM
JIeSITeIIbHOCTHU
YeJIOBEKAY

Cogneprkanue ydeOHOro MaTepuaia

1. Hoeimme JgOCTIKCHUS XHMUYCCKOM
HAayKM M XHUMHUYECKOM TEXHOJOruHu. Poiib
XAMHH B O0O0€CHCUCHUU DKOJIOTHYECKOM,
DHEPreTHYECKON U TMUIIeBOH 0E30MacHOCTH,
pa3BuTHUM MeAauuuHbl. [lpaBuia mowcka u
aHaIM3a XWMHYECKOM uHpoOpMauu U3
pa3IMYHBIX UCTOYHUKOB (Hay4Has U y4eOHO-
Hay4Hasl JUTEparypa, CpeACTBa MacCOBOM
uHpopmaruu, cetb THTEpHET)
2.IlpumeHeHrEe XUMHYECKUX BEIIECTB U
TEXHOJIOTHH.

B ToM uncne IMPAKTHUYICCKUX 3aHATHH

[\

1. Tlpaktuueckas pabora 13. «Hoseiimme
JOCTHDKEHUSI ~ XUMHUYECKOM  HAaykKu U
XAMHYECKOW TEXHOJIOTHU»

[Touck u aHanu3 KEHCOB O MPUMEHEHUH
XMMUYECKHUX BEIIECTB U TEXHOJIOTHI 1O
TeMaM: Ba)XHEHIIINE CTPOUTEIHHBIC
MaTepHualbl, KOHCTPYKIIMOHHbIE MaT€pUaIIbI,
KpPACKH, CTEKJI0, KEpaMUKa, MaTepUAIIbI JJIst
ANIEKTPOHHMKHU, HAHOMATEePUAJIbI,
TEeKCTHJIbHBIC BOJIOKHA, HCTOYHUKH SHEPTHUH,
OpraHWYecKHe U MUHepaIbHbIE YI0OpEeHHUS,
JIEKapCTBEHHBIE BEIECTBA, OBITOBASI XUMHSI.
[IpeacraBnenue pe3yabTaToB PEIICHHS
Ke¥CcoB B popMe MUHH-JIOKJIAA C
Ipe3eHTalueN

OK 01.
OK 02.
OK 04.
OK 07.
K 2.1.

[Ipomexyrounass arrtecrauus B Qopme nuddepeHIpoBaHHOTO

3a4cTa

Bcero:

72




3. YcnoBus peanusanuu yd4eOHOro rmpeamera

3.1. Jlns peamu3amuul TPOrpaMMbl  y4eOHOTO TIpeAMETa JOJKHBI OBITh
IPELYCMOTPEHBI CIEAYIOIINE CleuanbHble ToMeleHus: B cootBeTcTBur ¢ PI'OC n
[TOI1: kabuHeT MaTeMaTUYeCKUX U €CTECTBEHHO-HAYYHBIX MIPEIMETOB, OCHAIICHHBIHI
000pyIOBaHUEM: TTOCAI0YHBIE MECTa IO KOJIMYECTBY OoOydaromuxcs, padouee MecTo
IpernoaaBaTensi, HarjsgHble MOCOOMS W pa3JaTOYHBIA MaTepuall, TEXHHYECKHe
cCpeacTBaMU OOYYEHHs: KOMIIBIOTEpPHAas TEXHUKA; TEXHUYECKHE YCTPOWCTBA s
ayJJMOBU3yaJIbHOTO OTOOpa)keHUs1 HHPOPMALIUK.

3.2. UndopmainrionHoe odecrieyeHue peaan3aiiy mporpaMmMbl
OcCHOBHBIE NT€YATHBIC U3AAHUS U PJICKTPOHHBIC U3AHUS:

1. T'a6puensa, O.C., Xumusa. 10 kmacc: yueOHUK sl oO1ieoOpa3oBaTeIbHBIX
opranuzanuii: 6a3zoBeli ypoBenb / O. C. TI'abpuensn, O.C., Ocrpoymosn, W.I'.,
CnanxoB, C.A. — 4-e uzn., crep. — M.: IIpocBemienue, 2022. — 128 c. : wi. ISBN
978-5-09-088241-5

2.T'abpuensn, O.C., Xumwmsa. 11 xjacc: yueOHUK 1751 0011€00pa3oBaTeNIbHbBIX
opranuzanuii: 6a3zoBblii ypoBenb / O. C. TI'abpuensn, O.C., Octpoymon, W.I'.,
Cmankos, C.A. — 4-e u3n., crep. — M.: IIpoceemienune, 2022. — 127 c. : un. ISBN
978-5-09-088247-7

3.Tynukun, E. . Xumua. B 2 u. Yacte 1. OOmas u HeopraHudeckass XUMUS :

y4eOHUK HJisi cpenHero npodeccuoHanbHoro oopazosanus / E. . Tynukun. — 2-e
u3n., ucnp. u jgon. — MockBa: M3parensctBo FOpaiit, 2023. — 385c. —
(ITpodeccuonanvuoe obpazoBanue). — [SBN 978-5-534-02748-8. — Texkcr

anexkTpoHHbIt  //  OOpa3zoBarenvHas  minatgopma  FOpailt  [caliT]. —
URL: https://urait.ru/bcode/513730

4.Tynukun, E. M. Xumusa. B 2 4. Yacte 2. OpraHuueckas XUMHS : y4YEOHUK IS
cpeanero npodeccuonanbHoro oopazoBanusi / E. . Tynukun. — 2-€ u3f., UCHp. U
non. — Mocksa : UznarensctBo FOpaiit, 2023. — 197 ¢c. — (IlpodeccuonanbHoe
oOpazoBanue). — ISBN 978-5-534-02749-5. — TekcT : DOIEKTPpOHHBIA //
O6pazoBatenbHas miardopma FOpaiit [caitt]. — URL: https://urait.ru/bcode/513731

J1OnOTHUTENbHBIE HCTOUYHHKU:
https://content.edsoo.ru/lab/

4. KoHTpOJb U OLIEHKA PE3yIbTaTOB OCBOCHHUS YU4EOHOTO MpeaAMeTa

PesynpTarel o0yueHus Kpurepuu onenku Metonsbl onieHKHU
YMeTh BBIOUpaTh U IPUMEHSTH [Iporno3upoBars Tect «CtpoeHne aToMOB
CIIOCOOBI PEIICHHS TUTTOBBIX IOCIICACTBUS XAMHYECKHUX DJIEMCHTOB U
3a7a4; aHAJTU3UPOBATh JICUCTBUSA X03AHCTBEHHOU npupoaa XHUMUYECKOUN
Ha COOTBETCTBUE ATAJIOHY OLEHKH | JESTEIbHOCTH YEJIOBEKA B



https://urait.ru/bcode/513730
https://urait.ru/bcode/513731
https://content.edsoo.ru/lab/

PE3YJIbTAaTOB EATEIBHOCTH;
YMETb MEPEHOCUTH CIIOCOOBI
pelIeHNs TUIIOBBIX 33/1a4 Ha
MIPaKTUKO-OPUEHTUPOBAHHBIE
3a/ianus - pazpaboTarh OU3HeEC-
MOJEJIb IPOU3BOJICTBA
IIOJINMEPHBIX MAaTEPUAJIOB;
YMETh UCI0JIb30BATh U3yYEHHBII
MaTepuaj B HOBbIX CUTYalUAX;
YMETb COCTaBJIATh XUMUYECKHE
(hOpMyIIbI COCAMHECHUI B
COOTBETCTBUU CO CTEIEHBIO
OKHCJIEHUSI XMMHUYECKUX
3JIEMEHTOB, UCXOAS U3
BaJICHTHOCTH U
31EKTPOOTPULATEIHHOCTH.
YMeTb XxapakTepu30oBaTh
XUMHUYECKHE JIEMEHTHI 110 UX
MOJIOKEHHUIO B IEPUOJUYECKOM
TabIuIIe.

3HaTh CTPOEHUE aTOMOB
XUMHUYECKUX D3JIEMEHTOB U
MPUPOLYy XUMUUECKOU CBSI3H;
MEPUOINYECKUI 3aKOH U
nepuoanyeckyro radbmuiy .1
Meneneesa.

XUMUYECKOHN OTPaCIIH;
co3J1aTh OU3HEC-MOJIeIb
IIPOU3BO/ICTBA IIOJUMEPOB (
YIIaKOBOYHBIX
OmopasiaraeMbIx
MaTepHasoB)

MPABUIILHO COCTABIIATh
XUMHYeCcKHe HOopMyIIbl
COCIMHEHUH B COOTBETCTBUU
CO CTEIEHbIO OKHUCIICHUS
XUMHUYECKHX 3JIEMEHTOB,
UCXO/s U3 BaJIEHTHOCTH U
AJIEKTPOOTPHUIIATEIBHOCTH,
XapaKTepu30BaTh
XUMHAYECKHE DIIEMEHTHI 10
UX MOJIOKEHUIO B
MepUOJNYECKON Tabaule,
XapaKTepu30BaTh
XUMUYECKHE HIIEMEHTHI 10
WX MOJIOKEHUIO B
NepUOINYECKOH Tabu1le;
MIPOU3BO/IUTH
MaTeMaTH4eCKUe pacyeThl
gyepe3 pelIeHne XUMHIECKUX
3ajau.

CBA3HU».

3aga4yu HAa COCTaBIICHHE
XUMHUYECKHX (POPMYIT
COCIUHEHUN.

3amauy Ha UCITOJIH30BaHUE
XUMHYECKOM CUMBOJIMKH U
Ha3BaHUU COSTUHEHUH 10
HomeHknarype MIOITAK u
TPUBHUAIBHBIX HA3BAaHUU
JIISL COCTaBJICHUS
XUMUYECKUX (HOPMYJT
HEOPraHUYECKHX
COeIMHEHU.

[TpakTyeckue 3ajaHue Ha
YCTaHOBJICHUE CBSI3U
MEX/y CTPOEHHEM aToMa
XUMHNYECCKHX 3JIEMCHTOB U
NepUoOaANICCKUM
U3MEHEHHEM CBOMCTB B
COOTBETCTBHHU C
MIOJIOKEHUEM B
IIEPUOTUYECKON CUCTEME
XMMHUYECKHX 3JIEMEHTOB
J.N. Menneneena

YMETbh COCTaBIATh PEAKIIUH
COEMHEHMUS, PA3JIOKEHUS,
3amerenust oomena, OBP.

3HaTh TUIIBI XUMUYECKUX PEAKIIUA,
TEOPHIO AIEKTPOIUTUIECKON
JUCCOLUAINH.

[IpaBuIbHO COCTABIATH
peaxkiuyu HOHHOTO OOMEHa,
OKHCIIUTEIBHO-
BOCCTaHOBUTEIIbHBIE
peaKkuuu, peakuuu
COEIMHEHHUS, PA3TI0KEHU,
3aMeIleHMUS.

3ajgadn Ha COCTABJICHUE

- p€aKUIHIl COeTMHEHHUS,
pa3NoXKEeHUs, 3aMELICHUS;

- OKHUCIIUTEIIBHO-
BOCCTaHOBUTCJIIBHBIX
peaxkuuii,

-peakIuiit HOHHOTO OOMeEHa.

3aga4yu Ha pacyeT MacChl
BEIlleCTBA, 00bEMA T'a30B,
pacdeTsl MacChl IPOAYKTOB
peaxIuu.

YMeTh 0CyIIECTBIATh MOUCK
nH(pOpMaLlUY B CIPAaBOYHON
JTUTEpaType U ee MepBUUHYIO
00paboOTKy: BBIJICTSATH OCHOBHYIO
nH(pOpMaINIO, CPAaBHUBATD,
KJIacCU(UIIUPOBAThH
MHTEPIPETHUPOBATH JAHHBIE
TabJInLl, yMETh MPEJCTABISTh
pe3yabTaThl IPOYUTAHHOTO;
yMETh KJIacCUu(PHUIIUPOBaTh
HEOpPraHNYEeCKue BEIECTBA B
COOTBETCTBHUH C UX CTPOCHUEM,

IIpaBunsHO
KJIacCU(UIIUPOBAThH
HEOpPraHMYECKHE BELIECTBA B
COOTBETCTBUH C UX
CTPOEHHUEM, YMETH
YCTaHABJIMBATh 3aBUCUMOCTh
(U3NKO-XUMHYECKIX
CBOWCTB OT CTPOCHHUS
MOJIEKYJI U TUIIA
KPUCTAJUIMYECKON PEIIETKH.

Tect «HomeHkiarypa u
Ha3BaHUs HEOPTaHUYECKHUX
BEILECTBY.

3agauym Ha pacyeT
MacCOBOM J0JU
XUMHYECKOTO 3JIeMEHTa B
MOJIEKYJIE.

IIpakTrueckue 3aganus 1o
KJ1accuukanuu,
HOMEHKJIAType U
XUMHUYECKUM (popMysiam




YCTaHABJIMBATb 3aBUCUMOCTD
(U3UKO-XUMHYECKUX CBOWCTB OT
CTPOCHUS MOJICKYJI U THUIIA
KPHCTAJUINYECKON PEIICTKH.
3HaTh KIacCUPHUKAIHIO,
HOMEHKJIATYpy U CTPOCHHE
HCOPraHN4YCCKUX BCILICCTB,
(U3MKO-XUMHYECKHE CBOICTBA
HCOPraHN4YCCKUX BCILCCTB.

HCOPTraHNYCCKUX BCILICCTB
Pa3JIMIHBIX KJIACCOB.

[IpakTrueckue 3agaun Ha
OnpeaeIeHue XUMHYECKON
AKTUBHOCTH BCILICCTB B
3aBHCHUMOCTH OT BHJa
XUMHYECKOM CBS3H
MOJIEKYJI ¥ TUIIA
KPUCTAJUIMYECKOU
pEeLIETKH.

Tect «OcobeHnoCTH
XUMHYECKUX CBOMCTB
Pa3HBIX KJIACCOB

HEOPraHUYECKUX
COEIMHEHUIT»

Ymets knaccuduuupoBarthb [IpaBunbHO [IpakTuko-

OpraHMYeCKHE BEIIECTBA B KJIacCU(PHUITUPOBATH OPUEHTHUPOBAHHBIC 3aJaHUS

COOTBETCTBHUH C UX CTPOECHHUEM.
YMeTh ycTaHaBIUBAaTh
3aBUCUMOCTb MEXAY (PU3UKO-
XUMHUYECKUMH CBOMCTBAMH U
CTPOEHUEM OPraHMYECKHX
MOJIEKYI.

3HaTh Ki1acCU(pUKAIIIO, CTPOCHHE
U CBOMCTBA OPTaHUYECKUX
BEIIECTB.

3HaTh 0COOEHHOCTU PUMEHEHUS
OpPraHUYECKUX BELIECTB OBITOBOM
JeSITEIbHOCTH YeJIOBEKa.

OpraHUYECKHE BEIECTBA B
COOTBETCTBUH C X
CTPOCHHUEM. Y METh
MPaBUIIbHO IPUMEHSTh
OpraHUYECKHUE BEIIECTBA B
OLITOBOH U
MIPOU3BOJICTBEHHOMN
JIeITeIbHOCTH YeJIOBEKa.

Ha MOHMMaHue
HOMEHKJIATYPHI
OpPraHUYeCKUX
COCIMHEHUH; HA YMEHHE
COCTaBJIATh MOJIHbIE U
COKpaIlleHHbIE
CTPYKTYpPHBIE (hOPMYJIbI
OpPraHWYeCKHX BEIIECTB; Ha
TPUBHATIBHYIO U
MEXTyHAPOTHYIO
HOMEHKJIATypy,
XUMHYECKHE CBOMCTBA,
CHOCOOBI MOTyYSHUS
npeeNbHBIX,
HeNpeieIbHbIX U
apOMAaTHYECKUX
yIJI€BOAOPOAOB, CIIUPTOB U
(beHo10B, KapOOHOBBIX
KHCJIOT, CJIOKHBIX 3(UPOB,
aJIbJIETU/I0B, KETOHOB,
aMHHOB, aMUHOKHCJIOT,
BBICOKOMOJIEKYJISIPHBIX
COECTUHEHUN.

YcTHBIE COOOIIEHHS O POTTH
YTJIEBOJOPOIHBIX PECYPCOB
B COBPEMEHHOM
r100aJIbHOM SKOHOMUKE.

3aaHus Ha COCTaBJIICHHE
YPaBHEHHUI XUMHUYECKUAX
peakuuii ¢ yqacTuem
OpPraHMYECKUX BEILECTB.

3agaHust Ha COCTaBJICHUE




YPaBHEHUN XUMUYECKUX
peaxkuui, OTPaKaroIUX
XUMUYECKHE CBOKCTBA
OpPraHUYECKUX BEILECTB C
Y4E€TOM MEXaHU3MOB
IIPOTEKAHUS PEAKLIMIA.

YcTHBIE COOOIIECHHUS O POJIU
OpPraHMYEeCKOM XMMHUH Ha
COBPEMEHHOM JTarie
9KOHOMHYECKOT0 Pa3BUTHS
oOmiecTBa.

XapakTepru30BaTh BIUSHUAEC
KOHIIEHTPALIUU pPearupyrommx
BEILIECTB U TEMIIEpATyphl Ha
CKOPOCTh XUMUYECKUX PEaKIUii;
BIIMSIHUE U3MEHEHUSI
KOHIIEHTPALIUU BEIIECTB, PEaKIUN
Cpenbl U TeMIepaTypsl Ha
CMeEIlIeHnEe XUMUYECKOTO
paBHOBECHS.

[IpaBuiabHO OLIEHUBATH
BJIMSIHUE KOHIIEHTPALUU
pearupyromux BEMEeCTB U
TEeMIIepaTypbl Ha CKOPOCTh
XMMHYECKUX PEAKIIU;
BIUSHUEC U3MCHCHUS
KOHIEHTPALMH BELIECTB,
peaKkuu Cpelibl U
TeMIIEpaTypbl HA CMEIICHUE
XHMHYECKOI'0 paBHOBECHS.

3amaHus Ha aHaJInu3
(akTOpOB, BIMSIOIIMX HA
U3MEHEHUE CKOPOCTH
XUMHYECKOHN peakIMy 1
CMCIICHHUEC XUMHUYCCKOT'O
pPaBHOBECHS.

YMeTh OCyIIECTBIATh pa3IndHbIe
BUJIbl MATCMATHUYCCKOI'O pacucTa
yepe3 peleHne XuMUYECKUX
3a/1a4;

yYMETb pa3inyaTh UCTHHHbBIE
pacTBOPHI U UCCIIENOBATH (PUZUKO-
XUMHUYECKHE CBOMCTBA HCTUHHBIX
pacTBOPOB;

YMETb MIPOBOJUTH PACUETHI 1O
HaXO0KJIEHUIO MacChl, 00beEMa,
MacCcOBOM JOJIH, BBIXOJIa MPOTyKTa
peaKIuy;

3HATh OCHOBHBIE MOHATHS: 00BEM,
MAacCCOBBIE O, BBIXO IPOAYKTA
peaxIum.

[IpaBUIBEHO IPUTOTOBUTH
pacTBOp 3aJaHHOM
KOHLEHTPALUH.

3amauu Ha IPUTOTOBIICHHE
pPacTBOpPOB.

YmeTh 00cyx’aaTh B paboueit
rpyIire npoOieMHbIe CUTYallnH,
MoJTy4aTh OOITUI pe3ynbTar,
OTIpEACTISATH MOPSAOK U MpaBHUIIa
B3aMMO/JICHCTBUS 1711 COBMECTHOTO
peleHus 3a1a4;

OLICHUBATb MOCIIEACTBUS
MIPOU3BO/ICTBEHHOM J1€ATEIHOCTH
yeoBeKa C MO3UITHHI
HKOJIOTHYECKOM 0€30MacHOCTH.
3HaTh HOPMBI FPAMOTHOTO
MOBEJICHUS B OKPYKAOLIEH
MIPUPOAHON cpesie; MPUHIIUITBI
Oepe’KIIMBOT0 MPOU3BO/ICTBA.

OneHnBaThL IOCIEACTBUS
MIPOU3BOJICTBEHHOM
JIEITETLHOCTH YEJI0BEKA C
MO3UIAMN DKOJIOTHUYECKOM
0€30IacHOCTH U
SKOHOMUYECKHUX PUCKOB.

3amura kerica «HoBelimue
JOCTHKEHHUS XMMHYECKOM
HayK{ U XUMHUYECKHUX
TEXHOJIOTHI»
onepexaroliee 3aJjaHue 1o
TeMam)







