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1. OBIIAA XAPAKTEPUCTHUKA Pz}BO‘IEI?'I INPOI'PAMMBbI
OBIIEOBPA3OBATEJIBHOU JUCHUIIJINHBI

1.1.

«I11.03 XUMMUS»

NPOrpamMMmblI

MecTo IMCHUIIMHBI B CTPYKTYPe OCHOBHOI npodeccuoHaabHO 00pa3oBaTeIbHOM

Oo6meobpazoBatenbrHas aucuuiinHa «I1/[.03 Xumus» sBrsercs o00s3aTENbHONW YaCThIO
001eoOpazoBaTeIbHOrO HUKIa 0Opa3oBaTenbHOM mporpammbl CITIO B cootBercTBHM ¢ PI'OC
no cnenuanbHocTu 35.02.12 CanoBo — mapkoBoe u JaHAmA(THOE CTPOUTENIBCTBO.

O61eobpa3oBaTelibHas TUCHUIUIMHA UMEET IPAKTUUECKYI0 HAMPaBICHHOCTh U MCIIONb3YeT

MexnpeaMmeTHbie cBsi3u ¢ aucruuinHamu «I1J1.01 buomorusy.

1.2. ]_Ie.]'ll/l H INIAHUPYEMBIC PE3YyJabTAaThl OCBOCHUA TUCIHUIIINHBI

1.2.1 Hean o01eo0pa3oBaTeibHOM M CHMILITHHBI
Henp muctmmmabl «I1/1.03 Xumus»: chopmupoBath y 00ydaronuxcsi 3HAHUS U YMCHUS
B 00J1aCTH XUMUH, HABBIKU UX MPUMECHECHHSI B IPAKTUICCKON TPO(HECCHOHATLHOM IS TEIIBHOCTH.

1.2.2 Tlnanupyemble pe3yJbTaTbl OCBOEHHSI 001I€00pa30BATEIbHON JAMCHUILIMHBI B
coorBercTBHHu ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO
Ocoboe 3HaueHue AucuUIUIMHA nMeeT rpu popmupoBannu u pazsutun OK u I1K.

Koa u HauMeHOBaHM e

HJ'IaHI/IpyeMI)Ie Pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJINHBI

(popMupyembIx Oo0uue JAucuunimHapHbie
KOMIIETEHIM I (nmpeaMeTHbIE)
OK 01. Bsibupats cmoco0Osl | B 4acTH TPYAOBOIO | - BIIAJIETh CHUCTEMOM
peleHus 3a1a4 | BOCIUTAHMSA: XUMUYECKUX 3HAHUM, KOTOpas
npoeccuoHaIbHOM - TOTOBHOCTb K TpYAy, | BKIIOYAET: OCHOBOIIOJIAraloIne
JIEATETbHOCTH OCO3HaHUE LEHHOCTH | MOHATHS (XUMUYECKHH 3JI€MEHT,

MMPUMCHHUTCIIbBHO K Pa3IMYHbIM
KOHTCKCTaM

MacTepcTBa, TPYIA0It00ue;

- TOTOBHOCTh K aKTHBHOM
JEATEILHOCTH
TEXHOJIOTHYECKOU u
COlMaTLHOU
HaIpaBJIEHHOCTH,
CITOCOOHOCTH
WHUIUUPOBATH,
IJTAHUPOBATH u
CaMOCTOSTEIILHO BBITIOJIHSITH
TaKyIO JCSITeIIbHOCTD,

- UWHTEpeC K pa3INYHBIM
chepam npodeccuoHaIbHOM
NEeATETBbHOCTH,

Osiaaaenue
YHHUBepPCAJbHBIMU
yueOHBIMU
NMo3HABATEJIbHBIMU
JeHCTBUSIMM

a) 0a30BbIe JIOTHYECKHE
JeHCTBUA.

- CaMOCTOSTEIIBHO
(dhopMynupoBath "

aToOM, DJIEKTPOHHAss 000JI0YKa
atroma, s-, p-, d-3JIEKTpOHHBIE
opOuTanu aTOMOB, HOH,
MOJIEKyIa, BaJICHTHOCT,
ANEKTPOOTPHUIIATEITLHOCTb,
CTETIECHb OKUCIICHUS,
XUMHUYECKas CBS3b, MOIJIb,
MOJISIpHasl Macca, MOJISIPHBII
0o0beM, YIJIEPOJHBIA  CKEJeT,
(GyHKIIMOHANBHAS rpymnmna,
paJMKall, W30MEpPHs, H30MEPHI,
TOMOJIOTHYECKUH psn,
TOMOJIOTH, YTIICBOIOPOJIHI,
KHUCTIOPOJI- M a30TCOJEpIKaIie
COEIMHEHMNS, OMOIOrNYECKHU
aKTUBHBIE BellecTBa (YTJIE€BOIbI,
JKUPBI, Oenkm), MOHOMED,
MOJIUMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISAPHBIC
COCMHEHUS, KpUCTALTUYEeCKast
pelieTka, THUIIBI XHMHYCCKHX
peakuui (OKHCITUTENBHO-
BOCCTAaHOBUTCIIbHBIC, 9K30-U




aKTyaJIn3UPOBAaTh
npobieMy, paccMaTpuBaTh
€€ BCECTOPOHHE;

- yCTaHaBJIUBATh
CYLIECTBEHHBIN pU3HAK
W OCHOBaHUS JUTSt

CpaBHEHUs, KiIacCHU(pUKAIIMI
# 00001IEeHNS;

- OnpeaesaTh (S 7¢
JeSATeIIbHOCTH, 3a7aBaTh
MapaMeTpbl U KPUTEPUU HX
JIOCTHIKCHMS,

- BBISIBJIAITh 3aKOHOMEPHOCTH
i MIPOTUBOPEUUS B
paccMaTpuBaEMbIX
SIBJICHUSX;

- BHOCHUTb KOPPEKTHUBBHI B
JeITEIIbHOCTh,  OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB
LIeJIIM, OICHMBATh PHUCKU
MOCJICICTBUU NCATCIBHOCTH;
- pa3BHUBaTh KpEaTUBHOE
MBIIUICHUE TPU PEUICHUU
YKU3HEHHBIX TIPOOIIEM

0) 6a3oBbIe

HCCJIeI0BaTeLCKHE
NeHCTBUA:
- BJIAJIETH HaBbIKaMU

y4e0OHO-UCCIIeIOBATEIIbCKON
U TIPOEKTHOM JesTeIbHOCTH,
HaBBbIKAMU pasperieHus
npobiewm;

- BBIABJIATH IMPpUYUHHO-
CIIEICTBEHHBIE  CBS3U W
aKTyaJIU3UpOBaTh  3ajauvy,
BBIIBUTaTh  THIIOTE3y €€

perieHus, HaXOJUTh
apTyMEHTHI IS
JIOKa3aTelIbCTBA CBOHUX
YTBEPKJICHH, 3a7aBaTh

napaMeTppl U KpUTEpUHU
peleHns;

- aHAIM3UPOBATh
IIOJIy4YE€HHBIE B xXone
pelieHus 3a/1auu
pe3ysbTaThl,  KPUTUYECKHU
OLICHUBATh ux
JIOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHHE
B HOBBIX YCJIOBHSIX;

- YMeThb MEPEHOCUTh 3HAHUS
B II03HABATENIbHYIO "

SH/IOTEPMHUECKHE, peaxiuu
WOHHOTO O0OMEHa), pacTBop,
AJIEKTPOJIMTHI, HEIJICKTPOIUTEHI,

3IEKTPOJIUTUYECKAS
JHCCOLHAaIus, OKHCJIUTEND,
BOCCTAHOBHTCID, CKOPOCTb
XAMUYECKOU peaKiuy,
XUMHUYECKOE paBHOBecHE),
TEOPHUH W 3aKOHBI  (TEOopHs
XHMUYECKOr0 CTPOCHHUS
OpraHn4ecKkux BemecTB A.M.
byrneposa, TEOpUs
AIIEKTPOJIUTHUECKON

JUCCOUMAlUU, NEPUOJAUYECKUN
3akoH /.M. MenneneeBa, 3aKoH
COXpAHEHUS Macchl),
3aKOHOMEPHOCTH,
CHMBOJIMYECKUH S3BIK XHMUH,
(haKTONOTHYECKHE CBEICHUS O
CBOICTBaxX, COCTaBe, MOMy4YECHUU
1 OC30IIaCHOM HCIIOJIb30BAHUN
BOKHEUIIINX HEOPTaHUYECKUX H
OPraHUYECKUX BEIIECTB B OBITY
U TPAKTUYECKOU JeATEIHHOCTH
YeJIOBEKa;

- YMETbH BBISBISITH XapaKTEPHbIE
MIPU3HAKU u B3aMMOCBS3b
U3YYEHHBIX IIOHATHH,
NPUMEHSATh COOTBETCTBYIOIINE
ITOHSATHS npu O CAHUH
CTPOCHUSA 31 CBOWCTB
HEOPTraHUYECKUX u
OPTraHWYECKUX BEIIECTB M UX
NpEeBpaIlCHHI; BBISIBIIATE
B3aHUMOCBS3b XAMIYECKUX
3HaHUH ¢  TIOHATUSIMH U
MpeACTaBICHUSIMU JIPYTHX
€CTECTBEHHOHAYYHbIX
MPEMETOB,;

- yMETh HCII0Ib30BaTh
HauMEHOBaHUS XUMUYECKUX
COEIMHEHUI MEXIYHapOJAHOTO
Cor3a TEOPETUYECKON 31
TIPUKJIaTHOM XUMHUHU u
TPUBUATLHBIE Ha3BaHU
BOKHEWINIMX BEIIECTB (ITHJICH,
aneTuieH, TJHIEpUH, (EHO,
dhopmanbaerus, YKCyCHast
KHUCJIOTA, TJIMINH, yrapHBIA Ta3,
VIIEKHUCIIBIA  Ta3,  aMMHaK,
ramieHas H3BeCTh, HeraireHas
HW3BECTh, IHThEBas coJa U




MPaKTHUYECKYIO obnactu
JKA3HEICATCIIbHOCTH;

- yMEThb  HMHTEIPHUPOBATH
3HAHUS u3 pa3HbIX
MPEIMETHBIX 001acTel;

- BBIJIBUraTh HOBBIE HJICH,
npejiarath  OpUTrHHAIBHBIC
MOJIXOJIbI U PEIICHUS;

- CIIOCOOHOCTD X
HCIIOJIb30BAHMS B
[M03HABATENLHOMN u
COLIMAJILHOM MTPAKTUKE

JIPYTUX), COCTABIATH (HOPMYJIIBI

HEOPraHUYECKUX u
OpPraHUYECKUX BEIIECTB,
ypaBHEHUS XUMHUYECKUX
peakiuii, OOBbSICHATb UX CMBICII;
MIOATBEPKIATh XapaKTepHbIE
XMMHMYECKHE CBOMCTBA BEILLECTB
COOTBETCTBYIOIIMMU
JKCIIEPUMEHTAMHA W 3aIUCSAMU
ypaBHEHUH XUMHYECKUX
pEeaKInii;

- YMEThb yCTaHaBJIMBAaTh
IIPUHAUIEKHOCTh  M3YUYEHHBIX
HEOPraHUYECKUX u
OPraHMYECKUX  BEIIECTB K
ONpEIEICHHbIM  KJlaccaM W
rpynmnam COEMHEHU,

XapaKkTepu30BaTh HUX COCTAB M
BayKHEHIIIMeE CBOMCTBAQ;
OTIPENICATh BHJIBI XHUMHYECKUX
cBs3el (KOBaJIGHTHAas, HOHHAas,
MeTaJuUIMYecKasi, BOIOpPOIHAs),
THIIBI KPUCTAJUTUYECKUX
pEIIeTOK BEIIIECTB;
KJIaCCU(UIIUPOBATh
XUMUYECKHUE PEAKIIHH;

- chopMHUpOBaThH
MPEACTABIICHUSA: O XMUMHYECKOM
COCTaBJISAIOIICH
€CTECTBEHHOHAY4YHOW KapTUHBI
MHpa, POJIU XUMHUH B TTO3HAHUHU

SIBIICHU IIPUPOJIBI, B
(hOpMUPOBAHUM MBILUIEHUS |
KYJIBTYpbI JUYHOCTH, ee

(YHKIIMOHATILHOW IPaMOTHOCTH,
HEOOXOIUMOW  JUIsl  pelIeHus
MPAKTUYCCKUX 3a1a4 n
9KOJIOTUYECKH OOOCHOBAHHOTO
OTHOIIEHUS K CBOEMY 3/10POBbIO
U IIPUPOIHOMU Cpee;

- YMETH NPOBOAUTH PACYeThl I10

XUMHYECKUM  (dopMmylnaM U
YpaBHCHUSIM XUMHYECKHX
peakuuii C  HCIOJIb30BaHHUEM
(buzmgecKkux BEJINYVH,
XapaKTePU3YIOIINX BEIIECTBA C
KOJINYECTBEHHOMN CTOPOHBI:
Maccel, oObeMa (HOpMabHbBIE
YCIIOBHSI) Ta30B, KOJIHYECTBA
BEIIECTBA; UCIIOJIb30BaTh

CUCTEMHbIE XUMHUECKHUE 3HAHUS
JUIs  TIPUHATHS ~ pelIeHudl B




KOHKPCTHBIX KU3HCHHBIX

CUTYaIusX, CBS3aHHBIX  C
BEIIECTBAMHU u 174
IPUMEHCHUEM
OK 02. Hcnone3zoBate | B o0acTM  1IEeHHOCTH | -  yMeTb  IUIAaHUPOBAThb U
COBpPEMEHHBIE CPEJICTBA | HAYYHOI0 MO3HAHUS: BBITOIHSATD XUMHYECKUN
MIOWCKa, aHanmm3a u|- c(OPMUPOBAHHOCTH | DKCIIEPUMEHT  (MIPEBPAILCHUS
UHTEpHpeTanuu WHPOPMAIUU | MUPOBO33PEHUS, OpPraHWUYeCKHUX BEIICCTB MpH
u WH(OPMAIIMOHHBIE | COOTBETCTBYIOIIETO HarpeBaHuH, MOJTyYeHUE
TEXHOJIOTUH JUISl BBIIIOJHEHHS | COBPEMEHHOMY YPOBHIO | 3TWJICHA W  U3YyYCHHE  €ro
3a1a4 npoeCCUOHATBFHON | Pa3BUTHUSA HAYKH U | CBOICTB, KaueCTBEHHBIC
JEeSITeIIbHOCTH OOIIECTBEHHON  MPAaKTUKH, | PEaKIUU Ha QJTBJICTUJIBI,

OCHOBAaHHOTO Ha Jualiore
KYJIBTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETO MECTa B
MOJIMKYJIBTYPHOM MHDE;

- COBEPIIICHCTBOBAHUE
SI3BIKOBOM M YUTATEJILCKOH
KYJIbTYpbl ~KaK CpeACTBa
B3aMOJICHCTBHS MEXIY
JIIOJIbMU U TIO3HAHUS MUDA;

- OCO3HAaHME IICHHOCTH
HAy4YHOU JIeSITEIIbHOCTH,
FOTOBHOCTh  OCYULIECTBJISITh
MIPOEKTHYIO u
HCCIIEA0BATENbCKYIO
JIeSITEIIEHOCTD
WHJIMBU1yaJIbHO U B TPYIIIIE;
OBjaaaenue
YHHMBEPCAJIbHBIMHA
yueOHBIMU
MO3HABATEJIbHBIMH
JeHCTBUAMM:

B) paborta c
uHopmanuei:

- BIAACTh HaBBIKAMH
notydeHus: nHpoOpMaIuu 3
HWCTOYHUKOB PAa3HBIX THUIIOB,

CaMOCTOSITEIIbHO
OCYILECTBIIATh TIOUCK,
aHallN3, CUCTEMAaTU3aLUI0 U
MHTEPIPETALINIO

uHpopMalUd  PA3IUYHBIX
BUJIOB u bopm
IIPEJCTABIICHMUSI;

- co3laBaTh TEKCTHl B
pasnuuHbIX  (Qopmarax C
y4ETOM Ha3HAYCHUS
nHpopMauid U 1eNeBOil
ayJUTOpUH, BbIOUpast
ONTHMAJIbHYIO dopmy

KpaxMal, YKCYCHYIO KHCJIOTY;
neHarypauus — O€nKoB  IMpuU
HarpeBaHWM, [BETHHIC PEAKIUU
OENKOB; TMPOBOJAUTH PEAKIUU
HMOHHOTO OOMEHa, OIpeneNiTh
cpeay  BOAHBIX  PacTBOPOB,
Ka4eCTBCHHBIC  pEaKkIWh  Ha
cynb(ar-, KapOOHAT- U XJIOPHJI-
AQHWOHBI, HA KATHOH aMMOHHWSI,;
pemats  3KCHEPUMEHTAIbHbIE
3a1auu no temam "Metamasl" u
"Hemeramibl") B COOTBETCTBUU
c MpaBIIIAMHA TEXHHUKHU
0e301acHOCTH TPH OOpaIleHUH
C BEIIECTBAMH M JIAOOPATOPHBIM
o0opy/loBaHUEM; MPEICTABIATh

pe3yJIbTaThI XUMHYECKOTO
JKCIIEpUMEHTa B (hopMme 3amucu
YpPaBHEHUH COOTBETCTBYIOIINX
peakiuii  u  QopMyIHpPOBAThH
BBIBOJIBI HAa  OCHOBE  3THX
pEe3yJIbTATOB;

- YMETH aHaJIM3UPOBATh
XAMHUYECKYIO uH(pOpMaIIUIO,

MIOJIy4aeM Yo u3 pa3HbIX
UCTOYHUKOB (CPEJICTB MacCOBOit
nHdopmanuu, cetb HTEpHET U

Apyrue);

- BIIAJICTh OCHOBHBIMH
METOJJaMH HAyYHOTO TO3HAHUS
BEIICCTB u XUMHYECKHX
SIBJICHUM (HabmroieHue,
U3MepeHue, IKCIIEPUMEHT,
MOJIETTUPOBAHUE);

- YMETb MPOBOAUTH PACUETHI 11O

XUMHYEeCKUM  (dopMmylnaMm U
ypaBHEHUSM XUMUYECKUX
peakuuii C  HMCHOJb30BAHHEM
(buzngecKkux BEJINYVH,




IpeaACTaBICHUA n

BHU3YaJIH3aIiy;
- OIICHHMBATH JOCTOBEPHOCTb,
JETUTUMHOCTD

nHpopManuu, ee

COOTBCTCTBHUC IIPABOBBIM H

XapaKTepU3YIOIINX BEIIECTBA C
KOJINYECTBEHHOU CTOPOHBIL:
Macchl, oObeMa (HOpMaJbHBIC
yCIIOBHSI) Ta30B, KOJIMYECTBA
BEIIIECTBA; UCIOJIb30BATh
CUCTEMHBIE XUMHYECKHUE 3HAHUS

MOPaJIbHO-3THYECKUM JUIS  TPUHSATHS  pElIeHUd B
HOpMaM; KOHKPETHBIX KUZHEHHBIX
- HCIOJIb30BaTh CPEJACTBA | CUTYyalHsIX, CBS3aHHBIX  C
MH()OPMAITMOHHBIX U | BEeUIeCTBaMH u ux
KOMMYHHMKAIIMOHHBIX IpUMEHEHHEM
TEXHOJIOTMM B  pELICHUU
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX u
OpraHM3allMOHHBIX 33734 C
coOmoeHreM  TpeOoBaHUN
PrOHOMUKH, TEXHUKHU
0e30I1aCHOCTH, TUTHCHBI,
pecypcocOepekeHus,
MPaBOBBIX M ATHUYECKUX
HOPM, HOPM
HH(pOpPMAITMOHHOM
0e30I1aCHOCTH;
- BJIQJIETh HaBbIKaMU
pacro3HaBaHUs W 3alIUTHI
nHpopManuu,
MH(POPMAIIMOHHOM
0€30MacCHOCTH JTUYHOCTH,
OK 04. O¢ddexTusHo | - TOTOBHOCTb K |- yMeTh IUIaHUPOBaTb W
B3aMMO/IEIICTBOBATH Y | CaMOPa3BUTHIO, BEITIOJTHSTh XUMHYECKUAN
paboTaTh B KOJUIEKTHBE U | CAMOCTOSITENILHOCTH U | DKCIIEPUMEHT  (TpeBpalleHus
KOMaHie CaMOONPEIEICHUIO; OpPTaHUYECKUX BEIIECTB TpHU
-OBIIa/ICHHE HABbIKAMU | HarPEBaHUH, MOJTyYeHue
yaeOHo- STWJIEHAa W  U3YyYEHUE €ero
HCCIIEI0BATEIBCKOM, CBOIICTB, KaueCTBEHHBIC
MPOEKTHONM W COIMANIbHOM | peaKIuu Ha aNbJICTUIbI,
NeSITeNIbHOCTH; Kpaxmall, YKCYCHYIO KHCIIOTY;
OBnanenne neHatypauus ~— OeTKoOB  MpHU
YHHUBEPCAJbHBIMHU HarpeBaHWM, IBETHBIC PEAKIIUU
KOMMYHUKATUBHBIMU OENKOB; TMPOBOJUTH PEAKIUU
NelcTBUSIMMU: MOHHOIO OOMEHa, OIpenessaTh
0) coBMecTHast cpely  BOAHBIX  pPacTBOPOB,
AeATETbHOCTD. KaueCTBEHHBIC  PEAKIMM  Ha

- IOHUMAaTh M HCIOJb30BaTh
MPEUMYIIIECTBA KOMAHIHOMN
Y UHAUBHUIYAILHON pabOTHI;
- MPUHUMATh (5378
COBMECTHOM JIEATEIbHOCTH,
OpraHu30BbIBATh it
KOOpAMHUPOBATh JIEUCTBHUS
30 ee JIOCTYDKCHHIO!
COCTAaBIIATH IIJIAaH JCHCTBUH,

cynbdar-, kapOoHAT- U XJIOPU-
aHWOHBI, HA KaTHOH aMMOHHUS;
pemaTb  AKCHEPUMEHTAIbHbIE
3amaund o tTeMaM "Mertaiuiel" u
"Hemeramisl") B COOTBETCTBUU
c NpaBUIAMHA TEXHUKHU
0€30MacHOCTH TpHU OOpaleHUH
C BEIIECTBAMH H JJAOOPAaTOPHBIM
000pyJIOBaHUEM; TPEACTABIAThH




pacnpeneniartb  poiad ¢
y4€TOM MHEHMI y4aCTHUKOB
o0cyX1aTh pE3yIbTaThI
COBMECTHOH paboThI;

- KOOPJIMHHUPOBATh u
BBITIOJIHATh paboty B
YCIOBUSAX peasibHOTO,
BUPTYaJIbHOTO u
KOMOMHHPOBAHHOTO
B3aHMMOJCHCTBUS;

- OCYILIECTBJISATH MO3UTHUBHOE
CTPaTEruyecKoe IOBEACHHE
B pa3jMuYHBIX CHUTYallHUsX,
IPOSABIIATE TBOPYECTBO U
BOOOpaXkeHue, OBITH
MHULMATUBHBIM
OBJ1ageHue
YHHUBepCaJbHbIMU
peryisiTHBHbIMU
JNeHCTBUSAIMU:

I') IpUHATHE
APYTHX JIIOAE:

- [pUHUMATb MOTUBBI H
apryMeHTBhl JIPYTHX JIOAeH
IpU aHaIMU3E€ pPE3YyJbTaTOB
JeSITeNIbHOCTH,

- NIPU3HABaTh CBOE IPaBO U
MpaBo JApPYrux JroAed Ha
OImuOKU;

- pa3BHUBaTh CHOCOOHOCTh
MOHUMAaTh MHp C MO3ULUHU
JPYTOro 4eIoBeKa;

ceos u

Pe3yNbTaThI XMMHYECKOTO
SKCIEpUMEHTa B (OpME 3alHCU
YPaBHEHHH COOTBETCTBYIOLIMX
peakmii ¥ GopMymupoBaThH
BBIBOJIBI HAa  OCHOBE  ITHX
pEe3yNbTaToB

OK 07. CopelicTBOBaThH
COXPAaHEHUIO  OKpYXaroulen
Cpenbl, pecypcocOepexeHuto,
MPUMEHSATH 3HAHUS 00
H3MEHEHUHN KJIMMaTa,
MIPUHIUIIBI OepexKIIMBOTO
MpOU3BOJACTBA, A(DPEKTUBHO
JIEUCTBOBATh B YPE3BbIYANHBIX
CUTYaIUIX

B odacTu
JKOJIOTHYECKOI0
BOCIIMTAHMS:

- c(hOpMUPOBAHHOCTh
9KOJIOTUYECKON  KYJBTYPBI,
MMOHUMAaHHE BIIUSIHUSA
COLIMAJIbHO-?KOHOMUYECKUX
IIPOLIECCOB  HA  COCTOSIHUE
MPUPOJHON M COUHAIBHOMN

Cpensl, OCO3HaHHE
rJ100aJIBbHOTO Xapakrepa
HKOJIOTUYECKUX MPOoOIIieM;

- IUTaHUPOBAHKE "
OCYILIECTBJIIEHUE JEUCTBUU B
OKpy)Xarolmeu cpene Ha
OCHOBE  3HAHMSA  LeIeH
YCTOMYHBOTO pa3sBUTHUA
YeJI0BEYECTBA;

aKTUBHOE HenpusTue

- chopMUpOBaThH
MPEJICTABICHUS: O XUMHUYECKON
COCTaBJIAIOLIEH
€CTECTBEHHOHAYYHOW KapTHUHBI
Mypa, pojii XMMHUH B MO3HAHHUU
SIBIICHUU MIPUPOJIBI, B
(hopMUPOBAaHUHM MBIIUICHUS |
KYJIBTYpPbI JUYHOCTH, ee
(YHKIIMOHATILHOW IPaMOTHOCTH,
HEOOXOMUMOW Ui pelIeHUs
MPAKTUYCCKUX 3a1a4 u
IKOJIOTHUECKH O0OOCHOBAHHOTO
OTHOIICHHS K CBOEMY 37I0POBBIO
U IIPUPOJHOM cpene;

- yMeTb coOONIofaTh TpaBuUiIa
9KOJIOTHYECKH
11e7Ieco00pa3HOro TMOBEJICHUS B
OBITY U TPYJIOBOM JIEATEIHHOCTU
B IICJIIX COXPAHEHUS CBOETO




JIeNCTBHH, MIPUHOCSIINX
BpeJl OKPYXKAIOLLEH Cpeae;

- YMEHHE NPOTHO3UPOBAThH
HeOIaronpusTHHIE
9KOJIOTHYECKHE
IOCJICACTBUS
MpENPUHUMAEMbIX
JIEUCTBUM, MPEIOTBPALLATH
HX;

- pacumpenue
JIeSITEIILHOCTH
9KOJIOTHYECKOM
HaMpaBJIECHHOCTY;
- OBJAJICHUEC
y4eOHo-
HCCIIEI0BATEIbCKOM,
MPOEKTHOM M COLHUAIBHOMN
JIeSITEIIbHOCTH;

OIIbITa

HaBbIKaMH

3I0pOBbSl U OKpY)Karoleu
IIPUPOJHON Cpelbl; YYUTHIBATH

OIIACHOCTH  BO3JEMCTBUA  Ha
JKUBBIC OpraHU3MBbI
OTIpeIeTICHHBIX BEILIECTB,
MOHMMAasl CMBICI  IIOKa3aTels
npeaeIbHON JIONTYCTUMOM
KOHIICHTPALIUU

[IK 2.3 VYvyactBoBarh B
aHaIIN3e npoiecca u
pe3yNIbTaTOB NIEATEIIBHOCTH

CTPYKTYPHOTO MOApa3IeICHU

- OCYILIECTBIISATh
KOMMYHHKAIIMM BO  BCEX
chepax KHU3HU;

- [puHATHE ce0s U JAPYrux
JIOICH: - MPUHUMATh MOTHBBI U
apryMeHTBI JIpyruX JIOJEeH Mpu
aHaJn3e pe3yJIbTaToB
NeSTeTbHOCTH;
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2. CTPYKTYPA Y COJAEPXKAHUE OBIIIEOBPA30OBATEJIBHOM JUCIUITIINHBI

2.1. O0beM QMCHUIIMHBI K BHAbI YUeOHOI padoThI

., Oo0beMm B
Bun yueOHo# padoThI
yacax
O61beM 00pa3oBaTeIbHON MPOrpaMMBbI JUCHUTIJIMHBI 72
B T.Y.
1. OcHoBHOE coepKaHue 62
B T.4..
TEOpeTUIEeCKoe 00ydeHne 52
MPAKTUYECKHUE 3aHITUS 4
71a00paTOPHBIE 3aHATHS 6
2. IIpodeccuonanbHO-OPMEHTHPOBAHHOE CcO/lep:KaHue (coaep:KaHue 10
MPUKJIAJTHOT0 MOYJIsA)
B T.4..
TEOpeTU4ecKoe o0yueHue 8
[PaKTUYECKUE 3aHATUS 2
WHAUBUAYAIbHBIN POEKT (1a/HeT) HeT

ITpomexyTounas arrectanus (1uddepeHIMPOBaAHHBII 3a4eT)




2.2. TeMaTuyecKMil IJIAH U COAEPKAHME TUCHUILIUHBI

HaumenoBanue TeM n Conep:xkanue y4ye0HOro MaTtepuasa (0OCHOBHOE M NPO(PecCHOHATBLHO-OPUEHTHPOBAHHOE), O0bem | ®opmupyembie
pas3ieson J1a00paTOpPHbIE M NPAKTHYECKUE 3aHATHS, IPUKJIATHON MOAYJIb (IPY HAJTMYHH) 4acoB KOMIIETeHIIH U
1 2 3 4
Pa3nes 1. OcHOBBI CTPOEHHUSI BelleCTBa 6
OcCHOBHOe co/Iep:KaHue 4
TeopeTnueckoe o0yuenue 2
CoBpeMeHHast MOJIeNIb CTpoeHHsT aToMa. CUMBOJUYECKUN SI3bIK XUMUU. XUMUYECKUN HJIEMEHT.
DnekTpoHHass KoHQurypamus aroma. Kiaccudukanus XUMHUYECKUX 3JeMeHTOB (s-, p-, d-
3JeMeHThI). BaneHTHble 35eKTpoHbl. BaneHTHOCTh. DNEeKTpOHHAsI MPUPOAA XUMHUUYECKON CBS3H. 2
Tema 1.1. DNEeKTPOOTPULIATEILHOCTh. BUbl XUMHUYECKON CBS3M (KOBaJIEHTHAs, MOHHAS, METAJUIMYECKas,
Crtpoenue aToMOB BOJIOPOJIHAs) U CLIOCOOBI ee 00pazoBaHus
XUMHYECKHX 3JIEMEHTOB | [IpakTHyecKkune 3aHATHSA 2 OK 01
U [IpUpOJA XUMUYECKOU | PemeHue 3amaHuii HA KCHOJB30BAHME XUMUUYECKOM CHUMBOJIMKM W HA3BAHUM COEJUHEHUM IO
CBS3U HOMEHKJIAType MEXIyHapOJHOIO COK3a TEOPETUYECKON M MPUKIATHON XMMHUHU U TPUBUAIBHBIX
Ha3BaHUM Ui COCTABIICHUS XHUMHYECKMX (OPMYN JBYXaTOMHBIX COEIMHEHUH (OKCHIOB,
Cynb(hUI0B, TUHAPUAOB U T.I1.) U IPYTHX HEOPTaHUYECKUX COCAMHEHUN OTJENIbHBIX KIIACCOB. 2
[TpakTHueckue 3aJaHUsl Ha YCTAHOBJEHHE CBA3UM MEXKIY CTPOCHHEM aTOMOB XHMHYECKHX
AJIEMEHTOB ¥ NEPUOJINYECKUM U3MEHEHUEM CBOMCTB XMMUUYECKHUX JIEMEHTOB U UX COCIMHEHUH B
COOTBETCTBUU C MOJ0KEHUEM [leproInuYeCKON CUCTEMBI.
OcHoBHOE coaepKaHue 2
Ilepuonnueckass cucrema xumuyeckux siemeHTOoB .M. MenpneneeBa. ®U3MUYECKUH CMBICHT
ITepuognueckoro 3akoHa [[.J1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHMSI CBOMCTB XMMHYECKUX
AJIEMEHTOB, 00pa3yeMbIX MMHU IMPOCTBIX M CIIOKHBIX BEIIECTB B COOTBETCTBUHU C IOJOKEHUEM
Tema 1.2. XUMHUYECKOro ieMeHTa B Ilepuoanueckoi cucreme. MUpoBO33peHYECKOE U HAyYHOE 3HAUYECHUE
Ilepuognuecknii 3akoH u | [lepuoanueckoro 3axona .M. MenneneeBa. Ilpornossr .M. MenneneeBa. OTKpbITHE HOBBIX OK 01
tabmauma J[.1. XHUMUYECKHX DJIEMCHTOB. 2 OK 02
Menneneena Pemenne mpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKHMX  3aJaHUM HA  XAPAKTEPU3ALUIO
XUMHYECKHUX AJIEMEHTOB «Merannnueckue / HEMETAJTINYECKHE CBOICTBA,
JJEKTPOOTPHULIATEILHOCTh XMMHUYECKUX JJEMEHTOB B COOTBETCTBUM C HX 3JIEKTPOHHBIM
CTPOCHHMEM M TOJOXKEHUEM B NEPUOJUYECKONM CUCTEME XUMHUYECKUX diemeHTtoB ..
MeHnneneeBa»
Pasnen 2. Xumuyeckue peakiumu 10
Tema 2.1. Tunel \ OCHOBHOe co/iep:KaHue 4 OK 01
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XUMHYECKUX PEaKIUi

Teopernyeckoe o0yueHue

Knaccupukanuss M THIOBI XUMHYECKHX PpEAKIUH C Yy4acTHEM HEOPraHWYEeCKHX BEILECTB.
CocraBneHue ypaBHEHMH peakUUil COeIMHEHMs, pa3j0oXKeHUs, 3aMelleHus, oOMeHa, B T.4.
peakuuii TOPEeHMsI, OKMCIICHUSI-BOCCTAHOBIICHHUS.

VYpaBHeHUs OKHCIEHUS-BoccTaHOBIIeHUsA. CTenenb okuciaeHus. OKUCIUTeNb U BOCCTAHOBUTENbD. 2
CocraBieHre U  ypaBHUBAaHUE OKHUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX  pEaKUUd  METOJOM
9MeKTpoHHOro  OanmaHca.  OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE  pEakUMh B MPUPOJIE,
IIPOM3BOJICTBEHHBIX MPOLIECCAX U KUZHEIESITEIbHOCTH OpraHU3MOB
IlpakTHyeckne 3aHATHA 2
KonuuecTBeHHble OTHOLIEHUS B XUMHUU. OCHOBHBIE KOJUYECTBEHHBIE 3aKOHBl B XHUMHUHU U
pacueTsl MO YPaBHEHMSIM XUMHUYECKHX peakiuii. Moilb Kak equHHIla KOJMYeCTBa BEIIeCTBA.
MounsipHas Macca. 3aKOHBI COXPAHEHHUS Macchl U SHEPruu. 3akoH ABoraapo. MoispHblil 00beM 2
ra3oB. OTHOCUTENIbHAA IJIOTHOCTh Ta3oB. PacyeTbl Mo ypaBHEHMSIM XHMHUYECKUX PEaKIHi C
MCII0JIb30BAaHUEM Macchl, 00beMa (HOpMaJIbHbIE YCIOBHS) I'a30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcCHOBHOe co/Iep:KaHue 4
DIEKTPOTUTHYECKAS Teopernueckoe o0yueHue 2
AMCCOLMALIMS U HOHHBI Teopust AMEKTPOTUTUUYECKON nuccoruanuu. MoHbBI. DIIEKTPOIUTHI, HEAIEKTPOJIUTHL. Peakimu
oOmeH noHHoro obMeHa. CocTaBlieHUE peaklUii MOHHOrO oOMEHa IMyTeM COCTaBIEHUS MX IMOJIHBIX U 2
COKpAILIEHHBIX MOHHBIX ypaBHEHUH. KUCIOTHO-OCHOBHBIE peakiuu. 3a/JaHus Ha COCTaBIICHUE
MOHHBIX peaKIii OK 01
JlabopaTropHble 3aHATHUS 2 OK 04
JlaGopatopHas paboTa “Tunbl XUMUYECKUX peaKIvi’.
HccnenoBanue TUMOB (IO COCTaBY M KOJMYECTBY HMCXOAHBIX M OOpa3yIOLIUXCS BEIIECTB) U 5
NPU3HAKOB XUMHUYECKUX peakuuil. [IpoBeneHune peakiuii HOHHOro 0OMEHa, ONpeeICHUE CPebl
BOJIHBIX PacTBOPOB. 3a/laHUs HA COCTABJICHHE HOHHBIX peaKlnii
KonTtpoabHnas padora 1 | CTpoeHue BeliecTBa 1 XUMUYECKUE PEAKIINU 2
Pa3nea 3. CtpoeHue u CBOMCTBAa HEOPraHUYECKUX BelleCTB 16
Tema 3.1. OcCHOBHOe co/iep:KaHue 4
Knaccudukanus, Teopernueckoe o0yueHue 2
HOMEHKJIaTypa 1 [Ipenmer Heopranumyeckoil xumuu. Kiaccudukanus Heopranuueckux BemiecTB. IIpocTsie u OK 01
CTpOCHUE CIOXHBbIE BellecTBa. OCHOBHBIE KJIACCHI CIOXKHBIX BELIECTB (OKCHBI, TUAPOKCHBI, KHCIIOTHI, OK 02
HCOPrann4eCKux conu). B3auMocBA3b HEOpraHMYECKUX  BEIIECTB. ATrperarHble COCTOSHHS  BEIIECTBa. 2 IIK 2.3.
BELICCTB Kpucrannuueckue u amopdHble BemiecTBa. THUMBl KPUCTAUIMYECKHX PpEIIeTOK (aToMHasd,

MOJICKYJIIpHAsi, HOHHAsI, METAJUINYECKasi). 3aBUCUMOCTh (DPU3NUYECKHX CBOWMCTB BEIIECTBA OT THIIA
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KPUCTAJZIMYECKOM PEIIETKH. 3aBUCUMOCTb XUMHYECKOM aKTHMBHOCTHM BEUIECTB OT BHJA
XUMHUYECKOHN CBSI3U M THUNA KPUCTAUTNYECKOH pemeTku. [IpuuuHbpl MHOrooOpasus BEIeCcTB

IlpakTHyeckne 3aHATHA 2
HomMmeHnknatypa HeEOpraHMYeCKHX BEIIECTB: HA3BaHUE BEIIECTBA HMCXOJS U3 HUX XHMHUYECKOU
dbopMynbl WM COCTaBIEHHUE XUMHYECKOHW (OpMysbl HCXOAS U3 Ha3BaHUS BeEIECTBA I10
mexaynapoanou (MIOITAK) unu TpuBuanbHO HOMEHKIATYPE.
Pemenne npakTuueckux 3ajaHuil Mo Kiaccudukay, HOMEHKIAType U XUMHUYECKUM GopMyiam
HEOPTraHWYECKUX BEIIECTB PAa3JIMYHBIX KJIAacCOB (yrapHbld ra3, YIJIGKHCIBIA Tra3, aMMHak, 2
raiieHasi U3BECTb, HeramieHas W3BECTb, MUThEBas COAAa M APYTUX): HaA3blBaTh U COCTABISTH
(hopMyITbI XUMUYECKUX BEIIECTB, OMPEICIIATh MPUHAIC)KHOCTH K KJIaccy.
Hctounuku xumudeckod uHpopmanmu (cpencTB maccoBoil mHbopMmaiuu, cetb MHTepHeT u
npyrue). [louck nHGopmanmuu 1Mo Ha3BaHUAM, HICHTU(PUKATOPAM, CTPYKTYPHBIM (hopMytam
Tema 3.2. dusuxo- OcCHOBHOe co/Iep:KaHue 8
XMMHYECKHE CBOKCTBA | Teopernueckoe 00yueHune 8
HEOPTaHUYECKUX Metamnsl. OO0mue ¢u3nueckue W XUMHUYECKHE CBOMCTBA MeTaisioB. CrocoObl MONyYEHUS.
BCIICCTB 3HaueHUE METAJUIOB U HEMETAJJIOB B MPUPOJIE U KUZHEJACATEILHOCTH YEIOBEKA U OPIaHU3MOB. 2
Koppo3us MeTasioB: BUIbI KOPPO3HH, CHOCOOBI 3aIIUTHI METAJIOB OT KOPPO3UHU OK 01
Hewmeramnel. O6mue ¢usnveckre ¥ XMMUYECKHE CBOWMCTBA HEMETAIOB. THIHMYHBIE CBOMCTBA
HemerauioB [V— VII rpynn. Knaccudukanus m HOMEHKIaTypa COEIUHEHUNA HEMETAJIOB. 2 OK 02
KpyroBopoTsl OMOT€HHBIX JIEMEHTOB B MPUPOJIE TIK 2.3
XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB (OKCHUJIOB, TUIPOKCHUIOB,
KHUCTIOT, CONIe U 1p.). 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX 4
COCTMHEHUH, BBICIIIMX OKCHJIOB U THIPOKCHIIOB
Tema 3.3. OCHOBHOE coiep:KaHne 2
Unentudukanus JlaGopaTopHbie 3aHATHS 2
HEOPTaHUICCKIX JTaGoparopHas pabora «MaeHTu(HKaIMs HEOPrAaHUUECKUX BELIECTBY. OK 01
BCILCCTB PerieHne SKCIEPUMEHTABHBIX 33724 M0 XUMHUYECKMM CBOWCTBaM METAJJIOB U HEMETAJUIOB, I10 OK 02
Pacro3HaBaHUIO U TIOJIYYCHHUIO COCTMHEHUN METAIIJIOB M HEMETAILIOB. 2 OK 04
Nnentudukanuss HEOPraHUYECKHX BEIIECTB C HCIONB30BAHHEM UX (DU3UKO-XUMHUYECKUX
CBOWMCTB, XapaKTePHBIX KAYEeCTBEHHBIX peakiuil. KadecTBeHHBIE peakmuu Ha Cyibdar-,
KapOOHAT- U XJIOPU-AaHHOHBI, HA KATHOH aMMOHHUS
KonTtpouabHas pa6ora 2 | CBolicTBa HEOPraHUYECKUX BELLIECTB 2
Pa3nes 4. CTpoeHue M CBOIiCTBa OPraHNYecKMX BelllecTB 24
Tema 4.1. | OcHoBHOe coepskanme 4
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Knaccudukanms,
CTpOCHHE U
HOMEHKJIaTypa
OpFaHI/I‘-IeCKI/IX BCIICCTB

Teopernyeckoe o0yueHue

[TosiBNieHHe W pa3BUTHE OPraHUYECKOM XMMHMM Kak HayKd. [Ipeamer opraHnyeckoil XHUMUHU.
Mecto 1 3HaUeHUE OPraHUYECKON XMMHUHU B CUCTEME €CTECTBEHHBIX HAYK.

XUMHYECKOE CTPOEHUE KaK MOPSIOK COSTUHEHHS aTOMOB B MOJIEKYJI€ COTJIACHO UX BAJICHTHOCTH.
OCHOBHBIE TIOJIOKEHUSI TEOPUM XHMHYECKOTO CTPOCHHUS OpPraHUYecKuX coenuHeHuin A.M.
BbytnepoBa. YriiepoaHblii CKeJET OpraHMYeCKONH MOJIEKYJbl. 3aBUCUMOCTh CBOMCTB BEILIECTB OT
XUMHUYECKOTO CTPOCHHS MOJIEKYJ. M3oMepust U n30Mephl.

[Tonsitue o ¢ynkuuonanbHOU rpynne. Pagukan. IlpuHnunel kinaccuukanuy OpraHUYECKUX
coeMHeHUN. MexyHapoHass HOMEHKJIATypa W MPUHIUIIBI HOMEHKJIATYPbl OpPraHUYECKHUX
coenuHeHuil. [lonstue 06 a3oTcoepKalMX COCAMHEHUIX, OMOJOTHYECKH aKTUBHBIX BEIIECTBAX
(yrieBonax, >kupax, Oenkax U Jp.), BBICOKOMOJCKYJISPHBIX COCAUHEHUSAX (MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO)

OK 01

Tema 4.2. CBoiicTBa
OpraHUYECKUX
COETUHEHUN

OcCHOBHOe co/Iep:KaHue

12

TeopeaneCKoe oﬁyqelme

10

DU3NKO-XMMUYECKHE CBOMCTBA OPraHUYECKUX COEIMHEHUI OTIENBbHBIX KJIACCOB (OCOOEHHOCTH
KJaccu(UKaul ¥ HOMEHKJIATyphl BHYTPU KJIacca; TOMOJIOTUYECKUH P W olmias ¢opmyna;
u30Mepus; pu3nuecKue CBOMCTBA; XMMUYECKHE CBOWCTBA; CIIOCOOBI MOJIYUEHUS):

— TMpeAeTbHBbIE YIVIEBOAOPOJbl (aJKaHbl W LMKJIOAIKaHbl). ['OpeHHe MeTaHa Kak OJUH U3
OCHOBHBIX HCTOYHHMKOB TE€IUIa B IPOMBIIUIEHHOCTH M ObiTy. CBoMcTBAa NPUPOAHBIX
YTJIEBOJOPOAOB, HAXO0KICHHUE B IPUPOJIE U IPUMEHEHNE aJIKAHOB;

— HempeJeNbHble (IKeHbI, aIKUHBI U aJIKaJUEeHbl) U apoMaTU4YecKHe YTriIeBOoA0poabl. I'opeHue
AIETUJICHA KaK MCTOYHUK BBICOKOTEMIIEPATYPHOT'O IIJIAMEHU ISl CBAPKU U PE3KH METAIIJIOB

— KHCJIOpPOJICO/IEPIKAIE COECAUHEHUs (CUPThl U (DEHOJIbI, KapOOHOBBIE KHUCIOTHI U 3(UPHI,
QIBJETUABl U KETOHBI, JKUpbI, YrieBojsl). [IpakTHueckoe NPUMEHEHUE STHICHIIMKOJIS,
rimnepuHa, ¢penona. [Ipumenenue gopmanbiernia, aneraibIeruja, yKCyCHOM KHCIOThl. Mbuia
KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT. MorolI1e CBOWCTBA MblIa

— a3oTcojepKallue COeAMHEHUs (aMMHBI M aMUHOKHCIOTHI, OelkH). BricokoMonekynsipHbie
COCMHEHUs (CMHTETHYECKHE M OMOJOrMYecKH-aKTHBHbIE). MoHOMEp, MOIUMEp, CTPYKTYpHOE
3BeHO. [lonumepr3anns STHIIEHa KaKk OCHOBHOE HAIIPABJICHHUE €r0 UCIIOJIb30BaHUS.

I'eneTndeckas CBA3b MEXKYy KJIACCAMU OPTraHUYECKUX COCIUHEHUN

Jlaboparopnasi pabora

OK 01
OK 02
OK 04
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JlaboparopHas padota “IIpeBpallieHuss OpraHMYECKUX BEIECTB IIPU HarpeBaHuu".

[TomyuyeHne STuiIEHa M HM3y4EHUE €ro CBOMCTB. MOIEIMpOBAaHUE MOJIEKYJ M XUMHYECKHX 2
IIpEBpaLCHUI Ha IPUMEpPE 3TaHa, TUJICHA, alleTUIEHA U JIp.
Tema 4.3. OCHOBHOe co/Iep:KaHue 6
WNnentudukanus Teopernueckoe o0yueHue 6
OpPraHUYeCKUX BEUICCTB, | buooprannueckue coeauHeHus. llpumenenne m OuoJormueckas poib yrieBonoB. OKHCIEHHE
UX 3Ha4YCHUE U YIJIEBOJAOB — HMCTOYHUK SHEPrHMM JKUBBIX OpraHu3MoB. OOnacTH NPUMEHEHUS aMHUHOKHUCIIOT. 4
IpUMEHEHUE B ObITOBOM | [IpeBpaiienus OEIKOB NMUIIM B opranusMe. bBuonornyeckue (yHkuum Oenkos. Buomornueckue OK 01
Y [IPOM3BOJICTBEHHON | hyHKIIMM KUPOB. POJIL OpraHM9YecKoil XMMHUK B PEIIEHHH POOJIEM IUIIEBON 0€30ITaCHOCTH OK 02
ACATENbHOCTH Y€JIOBEKA | Pojbh OpraHMYecKOW XMMHUHM B PELICHHH NPOOJIEeM IHEPreTHYECKOr Oe30MacHOCTH, B Pa3BUTUHU OK 04
MEIUILUHBI, CO3/laHMM HOBBIX MAaTEpUAJIOB, HOBBIX HCTOYHHMKOB SHEPruM (aJIbTepHATUBHBIC
UCTOYHUKU 3Hepruu). OmacHOCTb BO3JEHCTBUS HA KUBbIE OpraHU3Mbl OPraHUYECKHUX BEIIECTB 2
OTJENIBHBIX KJIACCOB (YIJIEBOJOPO/bI, CIUPTHI, (DEHOJBI, XJIOPOPraHUYECKUE IPOU3BOAHBIE,
aJIbJICTU/IbI U JIP.), CMBICJI [TOKA3aTeNsl NPEAEIIbHO TOMYCTUMOW KOHIEHTpalluu
KontpoabHnas pa6ora 3 | CTpykTypa U CBOMCTBA OpraHMYECKUX BELIECTB 2
Pa3nes 5. Kunernueckue u TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NIPOTEKAHUSA XUMHYECKUX PeaKIui 4
TCxopocts xumuueckux | OCHOBHOE coiep:KaHHe 4
peakiuii. Teopernueckoe o0yueHue 2
XuMHUIECKOe CKOpOCTb peakiu, €€ 3aBUCUMOCTh OT pa3IMYHbIX (DAKTOPOB: MHPUPOABI PEArHPYIOIIUX OK 01
paBHOBECHE BEIIECTB, KOHIIEHTpAllMM pEearupyroolux BEHIeCTB, TEMIEpaTypbl W IUIOUIAJM PEaKIUOHHON OK 02
noBepxHOCTH. TerioBble 3PEeKTh XUMHUECKUX peaklnil. DK30- U FIHIO0TEPMUUECKHE, PEaKIUH. 5 OK 04
OO6patumocTth peakiuil. XMMHUECKOE PaBHOBECUE M €0 CMELICHHE IOJ JIEHCTBUEM pPa3INYHBIX
(akTOpOB (KOHIIEHTpALMsl PEareHTOB WJIM MPOJYKTOB PEaKLUH, AABICHHUE, TeMIleparypa) AJs
CO3JJaHUs] ONTUMAJIBHBIX YCIOBUN MPOTEKaHUs XuMuyeckux npoueccon. [Ipunnun Jle [HlaTense
Pasnen 6. PacTBopsl 4
Tema 6.1. OcHOBHOE co/iepKaHue 2
[TonsTue o pactBopax | Teopernueckoe o0yueHne 2
PactBopenne xkak ¢Qusuko-xumuyeckuii mnpomecc. PactBopel. CnocoObl NPUTOTOBIIECHUS
pactBopoB. PacTBopuMocTb. MaccoBasg n0is pacTBopeHHOro BemniectBa. (CMBICHI IOKa3aTels OK 01
IpelelbHO JOMYCTUMON KOHIEHTPAallMd W €ro HCIOJIb30BaHHE B OLEHKE SKOJIOIMYecKOM OK 04
0€30I1acCHOCTH. 2
OK 07

[TpaBuiia HKOJIOTMYECKH 11€I1€CO00Pa3HOTO MOBEACHUS B OBITY M TPYIOBOM EATEIHHOCTH B LENIAX
COXPAHEHHUs CBOErO 3/10pPOBbsl U OKPYKAIOIIEH IPUPOJHON CpElbl; ONACHOCTb BO3ICHCTBUSA Ha
JKVBBIEC OPTraHU3MBI ONIPEJIETICHHBIX BEIIECTB.
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Penienre npakTHKO-OPMEHTUPOBAHHBIX PACYETHBIX 3aJaHMM Ha PACTBOPBI, HCIOJB3YEMBIE B
OBITOBOM M IPOU3BOJCTBEHHOM JEATEIbHOCTH YEJIOBEKA

IIpodeccrnoHabHO-0PHEHTHPOBAHHOE COJepKaHNe (COePKAaHUe MPUKJIATHOTO MOIYJIs1)

Pa3nes 7. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITeIbHOCTH YeJI0BEKa 6
XuMmus B ObITY U OCHOBHOe co/Iep:KaHue 6 OK 01
IIPOU3BOJCTBEHHON TeopeTnueckoe o0yuenue OK 02
ACATENIbHOCTH YeJIOBEKa | HoBellline IOCTH)KEHUS XHMUYECKOM HAyKM W XHMMHUYECKOM TexXHonoruu. Poip Xumuum B OK 04
00ecreyeHn! IKOJIOTUUECKOM, SHEPreTHYeCKOi U MUIeBOi 6€301aCHOCTH, Pa3BUTUU MEIULIMHBI. 6 OK 07
[IpaBuna moucka M aHalKM3a XUMUYECKOH MH(POPMAIIUN U3 PA3IHMYHBIX UCTOYHHKOB (Hay4Has U
yueOHO-Hay4YHasl JUTEepaTypa, CpeJICTBa MaccoBO nH(opMaIyu, cetb HTEepHET)
IIpomexyTouHasi aTTecTALMSA MO AUCHHUILINHE (1M (] depeHIUPOBAHHBIN 3a4eT) 2
Bcero 72
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3. YCJOBUS PEAJIN3AIIMU ITIPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
JNCHUIIVIMHBI

3.1. Tpe6oBaHUS K MUHUMAJILHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecneYyeHn 0

Jis  peanu3amMu  porpamMMbl  00IIeo0pa3oBaTeNbHON  AUCIHUILTUHBI  TPEAYCMOTPEHBI
CIIEyIOIlME ClielnaibHble MoMelieHus: kabuHer xumuu Ne4(03, ocHallleHHBIM 00OpyIOBaHUEM U
POTPaMMHBIM 00ECTICYCHHEM:

OobopynoBanne yueOHOro KabuHeTa:

- HarJsIIHbIe TI0COOMst (KOMIUIGKTHI YYeOHBIX TaOJMIl, CTEHIOB, CXEM, ILIAKaTOB,
MOPTPETOB BIAIOIINXCS YUCHBIX H JP.);

— TUIAKTHYECKUE MaTepuaibl (3aJaHus JJisi KOHTPOJBHBIX padoT, JJIs Pa3HBIX BUIOB
OIICHOYHBIX CPE/CTB, IK3aMEHa U JIp.);

- TEXHUYECKHE CPEICTBa OO0yd4eHHUsl (MEPCOHAIBHBIA KOMIBIOTED C JIMIEH3UOHHBIM
NPOTPAMMHBIM OOECIICYCHHEM; MYJIbTUMEINHHBIA TMPOEKTOpP; HHTEPAKTUBHAS JIOCKA, BBIXOJ B
JIOKAJIBHYIO CETh H JP.).

IIporpammHoe obecnieyeHue:

- onepannonHas cucreMa Windows 7, License 49013351 YI'JITY Russia 2011-09-06,
OPEN 68975925Z7ZE1309. Cpok: 6eccpoyHo;

- nakeT npukiaagaeix nporpamm Office Professional Plus 2010, License 49013351
YIJITY Russia 2011-09-06, OPEN 68975925ZZE1309. Cpok: 6eccpouHo;

- anTuBUpycHas nporpamma Kaspersky Endpoint Security ais 6usneca- CtaHmapTHbIH
Russian Edition. 250-499 Node 1 year Educational Renewal License. J{orosop Ne0423/3K ot
30.08.2022. Cpox ¢ 09.10.2022 r. mo 09.10.2023 r.;

- cucrema Bugeokondepentcsssu Mirapolis. Jloroop Ne41/02/22-K/0148/22-EI1-223-
06 ot 11.03.2022. Cpok: ¢ 01.04.2022 o 01.04.2023;

- cuctema ympapieHusi o0yuenuem LMS Moodle — mporpammHoe obecrieueHue c
OTKPBITBIM KOAOM, pactipoctpansercs no auneH3uu GNU Public License (rus);

- opayszep Yandex (https://yandex.ru/promo/browser/) — mporpammuoe obecrieucHue
pacrpocTpaHseTcs 1Mo MPoCTOr (HEUCKIIOUUTETBLHOMN) JIUIICH3UH.

3.2. UudopmanuonHoe odecnieueHne o0yueHust
Jns peanuszanuy Mporpammbl 00I1e00pa30BaTeNbHON JUCHUILIMHBI OMOIMOTEUHBINH (OHT
o0pa3oBaTeNbHON OpraHu3alud HMMEET IeYaTHble W/WIM JJIEKTPOHHbIE O00pa3oBaTeiIbHbIE U
UH(POPMAaLIMOHHBIE PECYPCHI, PEKOMEH/IyeMble JJIsl MCTIOJIb30BaHMs B 00pa30BaTEIbHOM IIpoliecce.
3.2.1 Ileyaruble U3XAHUA
1. boromonoa, U.B. Heopranuueckass xumusi [DnekTpoHHbIH pecypc] : yued. mocoOue ams
CTYJIEHTOB 00pa30BaTelIbHBIX YUpekKIeHU cpen. mnpod. oOpasosBanus / boromomosa UN.B. -
OnekTpoH. AaH. - M.: Anspa-M, UHOPA-M, 2016. - 336 c. - [PekomennoBano ®I'Y «OUPOy»]. -
Pexxum noctyna : http://znanium.com/bookread2.php?book=538925
2. Tabpuensn, O. C. Xumus ans npodeccuil U CHeNMaIbHOCTEH TEXHHUYECKOro MpOoduis
[Tekct] : yueO. st UCTIONB30BaHUS B yueOHOM Mpoliecce oopazoBaTenbHbIX yupexaenuit CI1O / O.
C. l'abpuensn, U. I'. Octpoymos, C. A. CrnonkoB. — 7-e u3f., crep. - Mocksa : ULl «Akxagemusi»,
2018. — 256 c. - [PexomengoBano ®PI'AY «DUPO»]
3. B.A. IlonkoBa, A.B. bBaokoa O6mas xumusi / B.A. IlonkoBa, A.B. baokoBa /
yueOnuk pis CITIO 20-e usnanue. Mocksa IOpaiit. 2017.
4. Oomas xumus. Yueonuk / [lox pen. AynaeBa C.®.. — m.: Academia, 2017. — 160 c/
3.2.2 DneKkTpoHHBIE H3AAHUSA (3JEKTPOHHBIE PeCyPChl)
1. DnextpoHHO-OmOMMOTeUHass cucrema «M3parensctBo Jlawp»/ kol WHxkeHepHO-
texundeckue Hayku (YIJITY) www.e.lanbook.com;
2. DnexkTpoHHO-OMOnMoTeyHas cucrema elibrary» / IlpaBooOnanatens: OOmecTBO c
orpannueHHoi orBercTBeHHOCTRIO «PYHDB» (RU) https://elibrary.ru;
3. DnexTpoHHO-OMOIMoTeuHas cucrema «9bC FOPAWT» / www.biblio-online.ru;

3.2.3 llepuoauyeckue U3IAHUS


http://www.e.lanbook.com/
https://elibrary.ru/
http://www.biblio-online.ru/

1. TIpodeccuonanpHoe obpazoBanue. Cronuma [Tekct]: mHbOpMaIIMOHHOIEIATOTHYECKOE,
HayYHO-METOUYECKOe u3fanue / yupeautenu JlemaprameHT oOpa3oBaHus ropojaa MOCKBEHI;
Poccutiickas akagemust o6pazoBanusi; Akagemus npodeccuoHaibHoro oopazoBanus. — 1997 —
. —Mocksa: HUMPIIO, 2014 — . — Exxemec. — [http://www.e-profobr.ru].

2. Cpennee  mpodeccrmoHanbsHOl  00pa3oBaHHE [Tekct]:  TeopeTnyeckuit U
HAYYHOMETOAWYECKHI >XypHan / yupeaurtenb Poccuiickas akamemusi oOpasoBanus, Coro3
mupektopoB CCY3o0B Poccun. — . — MockBa: Cpennee mpodeccnoHaabHOe 00pa3oBaHUE,
2014 — . — Exxemec. — [http://www.portalspo.ru].

3.Cpennee mpodeccuoHanbHOil oOpazoBaHue [TeKCT]: MpHIOKEHHUE K TEOPETHYECKOMY H
Hay4YHO-METOIu4YecKoMy kypHany «Cpemnee mnpodeccrmoHanbHOe OoOpazoBaHue» /
yapenutenb Poccuiickas akagemust oopazoanusi, Coro3 aupektopoB CCY3o0B Poccun. — . —
MockBa: Cpemnee mpodeccuonanpHoe obOpasoanme, 2014 — . — Exemec. -
[http://www.portalspo.rul.
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMS OBIIIEOBPA3OBATEJILHOM
JNCHUIIVIMHBI

KoHTposib 1 OlieHKa pacKphIBAIOTCS Yepe3 TUCHUILITMHAPHBIE PE3YIbTaThl, YCBOCHHBIC 3HAHUS
U [pHOOpEeTEeHHBbIE CTyJIEHTAMU YMEHHMs, HalpaBjieHHble Ha (GOPMUPOBAHHE OOLUX H
pohecCHOHATLHBIX KOMIICTCHITHHA.

Oob6masi/mpodeccnoHabHasA Pasnen/Tema Tun OLEHOHBIX
KOMMETEHIUs MeponpusiTHii
OK 01. BseiOupars cnoco6s! | P1: Temsr 1.1; 1.2. ®ponTankHas Oecena;
peleHus 3a1a4y
pOdECCHOHANBHOI P2: Temn1 2.1; 2.2; [IpakTrueckue 3aHATHS;
ACATCIBHOCTH TPUMCHUTCEILHO | p3. poy 3.1;3.2;3.3 Onenka BBINOJIHEHUS
K PasiIHHBIM KOHTCKCTaM CaMOCTOSITENIbHOM paboThI;
P4: temr1 4.1; 4.2; 4.3.
YceTHBII 0onpoc;
PS5, P6, P7
®ponranbHas 6ecena.
OK 02. Hcnons3oBarts | P1: Temsr 1.2. [IpakTuueckue paboThI
COBpPEMEHHBIC cpencTBa KonTponbHbIe paboThI
HIOUCKa, aHajM3a u | P3rTemer3.1;3.2; 3.3, I'pymmoBsie [POEKTHI
WHTEPIIPETAlMA HHPOPMAIIHH, P4: terul 4.0 4.3 NHnuBuayanbHBIE  MPOCKTHI
u uH(GOPMaIMOHHBIC ' R dpoHTATBHBIH ornpoc
TEXHOJIOTMU Ul BBINOJIHEHUS | P5 P7 JlenoBas (poneBasi) urpa
3a1au npodeccroHanbHOM
JESTEIIbHOCTH
OK 04. OddextuBno | P2: remsr 2.2; KoncnekTsl CooOmieHus
B3aMMOJICHICTBOBATH u [IpakTuueckue paboTh
paGoTaTh B Ko/UlekTMBe M | D3: TeMbI 3.3.
KOMagze P4: Temn1 4.2; 4.3.
Ps5, P6, P7
OK 07. CopeiictBoBats | P6, P7 YcTHbil onpoc @poOHTANBHBIN
COXPaHEHUIO OKpYy>Karoleu KOHTpOJb MHAuBUAYanbHBIN
Cpelipl, pecypcocOepeKeHuIo, KOHTPOJTh Ananm3
MPUMEHSITh 3HAHUS 00 myOIMYHOTO BBICTYIUICHHUS
W3MCHCHUN KJIMMATa, [IpakTuueckue paboThI
MIPUHIIUIIBI OepexXITMBOTO
mpou3BOACTBA, 3 (HEKTUBHO
JICWCTBOBATh B YPE3BbIYANHBIX
CUTYaIUIX
IIK 2.3 YuactBoBarth B aHanmuse | P3: temnr 3.1; 3.2.
mpomecca U pe3yIbTaToB
JESTENIbHOCTH  CTPYKTYPHOTO
noJipa3ieNieHus
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