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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOI'PAMMBI
OBHIEOBPA3OBATEJIBHOI'O IPEAMETA «XUMMUSA»

1.1 Mecro npeamera B CTPyKType OCHOBHOM NMpog)ecCHOHAILHOI 00pa30BaTeIbHOI
NMPOrpaMmbl

Pabouas mnporpamma yuebHoro mpenmera «XuMmus» pa3paboTaHa Ha OCHOBAaHUU
tpeboBanuit DPI'OC COO nns peanmszanuu  oOpa3oBaTesbHOW mporpammbl  25.02.06
[Tpou3BoaCTBO U 0OCTY)KUBAaHUE ABUAIIMOHHOM TEXHUKH.

VYueOHblii npenMer «XUMHsD BXOIUT B 00II€0Opa30BaTENbHBIN MK, W3y4aeTcs Ha
0a30BOM ypOBHE M YUTAECTCS HAa IEPBOM Kypce 00ydeHHUs.

[IpenMer uMeeT MEXNpPEAMETHBIE CBSI3U C JUCIHUIUIMHAMHU 00I11e00pa30BaTENIbHOIO U
oOuienpodecCHOHaNbHOrO IMKJIOB, a TaKkke ¢ MEKIUCUUIUIMHAPHBIMU KypcamMH U
npodecCHOHANTBbHBIMA MOAYJISIMHU MPO(PECCUOHANBHOTO UK

1.2 llesin ¥ nJIaHMPYeMble pe3yJbTaThbl 0CBOECHHS NMpeaMeTa « XuMHs»
1.2.1. llesiu m 3aga4m nmpeaMeTa

®opmupoBaHue y O0Oy4YarOIIMXCS MPEACTABICHUS O XUMUYECKOU
COCTABJISIONICH €CTECTBEHHO-HAYYHON KApTHHBI MUPa KaK OCHOBBI IPHHSATHUS PEIICHU B
JKU3HCHHBIX 1N HpOI/ISBOI[CTBCHHI)IX CI/ITyaHI/ISIX, OTBCTCTBCHHOI'O ITOBCACHUS B HpI/IpOI[HOfI
cpene.

3agaun:

I) ¢opmupoBaTh TNOHMMaHWE 3aKOHOMEPHOCTEH NPOTEKAHUS  XUMHYECKUX
IIPOLIECCOB M SBJICHUN B OKpYXKaloLEHd Cpene, LEIOCTHOW HaydyHOM KapTUHBI MUpa,
B3aUMOCBSI3M U B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BHUBaTh YMEHHUS COCTaBIATH (OPMYJBI HEOPraHMYECKUX M OPTraHUYECKUX
BEIIECTB, YPABHEHMS] XMMHUYECKUX pEaKUUN, OOBSACHATh UX CMBICI, HHTEPIPETHUPOBATH
pe3yabTaThl XUMUYECKHUX DKCIIEPUMEHTOB,

3) dopmupoBath HaBBIKH MPOBEJICHUS MPOCTEUIINX XUMHUYECKUX
HKCIEPUMEHTAIBHBIX HCCIEIOBAaHUI C cOOMI0/IeHMeM MpaBuil 0€30MacHOro OOpalleHus ¢
BelIeCTBaMU U J1a00paTOPHBIM 000PYIOBaHUEM;

4)  pa3BHMBaTh YMEHHUS MCIIOJIb30BaTh HMH(OPMAIMI0 XHMHYECKOTO XapakTepa W3
Pa3JINYHBIX HCTOYHUKOB;

5  ¢opMupoBaTh yMEHHUs NPOTHO3MPOBATH IOCIEACTBUS CBOEH NEATETBbHOCTH U
XUMHUYECKHX PUPOJIHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX MTPOIIECCOB;

6) dopmupoBaTh NOHMMaHHWE 3HAYMMOCTU JOCTIIKEHHH XUMHUECKOW HAyKH H
TEXHOJIOTHH JIJIs1 Pa3BUTHSI COIMATLHOM M MPOU3BOICTBEHHOM cep.

1.2.2. Ili1anupyemble pe3yJibTaThl 0CBOCHHUA 0011€00Pa30BATEIbHOI0
npeamera B coorBercTBUM ¢ ®I'OC CIIO u Ha ocHoBe PI'OC COO
Oco0oe 3HaueHne AUCIUIUIMHA uMeeT npu hopmupoBanuu U pazsutuu OK.

Ko n I[nanupyemble pe3yJbTaThl 0CBOCHHUS AU CIHILTHHBI
HAaUMEHOBaHHE
(popmupyembIx
KOMIETCHIUH O6mue JucuuninHapHblie (MpeaMeTHbIe)
OK 01. B yacTu TpyA10BOIro BOCIIUTAHMS: -BIaJIETh CHUCTEMO XUMHUYECKUX
Br16upats -TOTOBHOCTh K TPYY, 3HAHUH, KOTOpast BKIIOYACT:




CITOCOOBI
pelleHus 3a1a4
npohecCUOHANb
HOM
JIEATETLHOCTH
IIPUMEHHUTEIIBHO
K Pa3IUYHBIM
KOHTEKCTaM

OCO3HAaHUE  LIEHHOCTHU
MacTepCTBa, TPYIOI00HE;

-TOTOBHOCTh K AKTUBHOM
JIESATCIILHOCTH  TEXHOJIOTUYECKOH U
COIMaJIbHOM HanpaBJIEHHOCTH,
CIIOCOOHOCTH WHUIIAAPOBATD,
IUIAHUPOBATh W CaMOCTOSTEIIBHO

BBITIOJHATH TAKYIO JICATEIBHOCT;
-MHTEpeC K pasIndHeiM  chepam
poecCHOHATbHOMN NEATEIBHOCTH.

OBJiagenue YHHUBEPCAJTbHBIMU
Y4eOHBIMU MO3HABATEJIbLHBLIMHI
JeliCTBUSAIMMU:

a) 0a30Bble JIOTHYECKHeE AeHCTBUS:
-CaMOCTOSTENBHO (HOPMYyITUPOBATh W

aKTyaJIn3UPOBAThH mpooiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
-yCTaHaBJIUBAaTh CYHICCTBCHHBIﬁ
OpU3HaK  WIA ~ OCHOBaHUS  JUIS
CPaBHEHHA, KJIaccupUKauu u
0000111eHH S

-OTpeNeNsATh IEMH  JeATeNbHOCTH,
3a7aBaTh MapameTpsl U KPUTEPHH X
JOCTYKEHHUS

-BBISBIISTH 3aKOHOMEPHOCTH "

MIPOTUBOPEYHSI B PACCMAaTPUBAEMBIX
SIBIICHUSIX;

-BHOCHTH KOPPEKTHUBBI B
JeATeNbHOCTb, OLICHUBATh
COOTBETCTBHE PE3YyJIbTATOB  LEJSM,
OLICHMBaTb  PUCKH  IIOCIEACTBUI
JeATEIbHOCTH;

-pa3BUBaTh KpEaTHBHOE MBINUICHUE
MIPH PEIICHUH KU3HEHHBIX TPOOIIeM

0) ©0a3oBble HMcCJIeI0BATEIbCKHE
JeiicTBUA:

- BJIAJICTH HaBbIKaMH
HCCIIEIOBATEIILCKOW U
NeSATEeITbHOCTH,
paspeieHus mpodiem;

- BBIABJATH NPUYUHHO-CIICACTBCHHBIC
CBS3M W aKTyaJlu3upoBaTh 3a/auy
BBIBUTATh THUIIOTE3Y, €€ pEIICHUS;
HaXO0OUTh ApryMCHTBI JUJISA
JI0Ka3aTejIbCTBA CBOMX YTBEP)KICHUM,
3a/laBaTh TMapaMeTpbl U KPUTEPUU
peIICHNS;

- AHAJIM3UPOBATH IOJIYUYCHHBIE B XOAC
penieHus 3a1a4u pE3yIIbTaTHI,
KPUTHYECKH OIICHUBATh
JIOCTOBEPHOCTb, MIPOrHO3UPOBAThH
W3MEHCHUE B HOBBIX YCIOBUSX;

- yMeTh TEpPEHOCUTh 3HAHUSI B
MTO3HABATEILHYI0O W IPAKTUYECKYIO
00J1aCTH KU3HEACITCIIBHOCTH;

- yYMETh HHTETPUPOBATH 3HAHUS W3
pPa3HBIX MPEIMETHBIX 00J1aCTeH;

yaeOHO-
MPOEKTHOU
HaBBIKAMU

OCHOBOIIOJIAraloIIue MTOHSATHS
(XuMugecKmit DJICMEHT, aToM,
3JIEKTPOHHAS

000JI04Ka atoma, s-, p-, d-3JEKTPOHHBIC
opOHTaTN aTOMOB, MOH, MOJIEKYJIa,

BaJICHTHOCTb, AIEKTPOOTPUIIATETFHOCTB,
CTCTICHb OKUCJICHUS, XUMUYCCKAs

CBs3b,  MOJIb, MOJISIpHAas  Macca,
MOJIAPHBIA 00BEM, YTIIEPOAHBIN CKENeT,
(byHKIIMOHANBHAS ~ TPYIIA, PajJuKal,
WU30MEpHUS, HU30MEPBI, TOMOJIOTHUYSCKUI
pan, TOMOJIOTH, YTIIEBOIOPOIBI,
KHCIIOPO/I- u azoTcoepKaIne
COCJIUHCHMSI, OUOJIOTUYCCKH aKTHBHBIC
BemiecTBa (YTIACBOIBI, JKHUPBI, OEIKH),
MOHOMEp,  MOJUMEpP,  CTPYKTYpPHOE
3BCHO, BBICOKOMOJIEKYJISIPHBIC
COCTUHCHHS, KpUCTAJUTHYECKAs
pelieTka, THUIBl XUMHUYECKHX pPeaKInui
(OKHCITUTENFHO-  BOCCTaHOBHTEIIBHBIE,
9K30-U  JHAOTEPMHUYECKHE, PpEaKIuu
HOHHOTO oOMeHa), pacTBop,
AJIEKTPOJIUTHL, HEDIJIEKTPOJIHTEI,
3JIEKTPOJIUTHYECKAS JTUCCOITUAITHS,
OKHCIIUTENb, BOCCTAHOBHUTEh, CKOPOCTh
XUMHYECKON  peakluu, XUMHUYEeCKOe
pPaBHOBECHE), TCOPUH U 3aKOHBI (TEOPUS
XUMHUYCCKOro CTPOCHHUA OPraHNM4YCCKUX

BemectB  A.M. byrtnepoBa, Teopus
3IEKTPOJTUTUUYECKOU JIACCOLAAIIH,
MIEPUOINYECKUI 3aKOH AN.
Memnneneena, 3aKOH COXpaHEeHUs
MAacchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMMHU,
(dakTojornyeckue CBEICHUSA 0
CBOWCTBAaxX, COCTaBe, IOJYyYECHHUH U
0e3omacHOM HCIOJIb30BaHUN
BayKHEHIITUX HEOPraHn4eCKux u

OPraHMYECKUX BEHIECTB B OBITY W
MIPaKTHUYECKOH IEATENBHOCTH YEJI0BEKa;
- yMEThb  BBIBIATH  XapaKTEpHBIE
NpU3HAKM M B3aMMOCBS3b H3YyUEHHBIX
MOHTHI, IPUMEHSITH COOTBETCTBYIOLINE
MOHATHA TIPU ONMUCAHWH CTPOCHHUS U
CBOICTB HEOPraHUYECKUX u
OpraHUYECKUX BEIIIECTB u nux
MIPEBPAICHNIA; BBISBISATH B3aUMOCBS3b
XUMHYECKUX 3HAHWH C TIOHATHSAMH U
MIpeICTaBICHUAMI JPYTHX
€CTECTBEHHOHAYYHBIX ITPEIMETOB;

- - YMETh HCIIOJIb30BaTh HAMMEHOBAHHUS
XUMHUYECKUX COEIMHEHUH
MEXIAYHapOJAHOTO coro3a
TEOPETUUYECKON U MPUKIATHON XUMUHU
u TPUBHAIBHBIC Ha3BaHUS
BaYKHEHIINX BEIIECTB (aTHnen,
areTHIIEH, rmnepud,  ¢deHod,




- BBIABUTaTh HOBBIE MJIEH, MPEAJIaraTh
OpUTHHAIBHBIE TIOJIXO/Ibl U PEIICHUS;

- CIIOCOOHOCTh UX HCIIOJIB30BAHUS B
M03HaBaTEIbHOM u coIMaJbHOMN
MPaKTUKE

(dbopmanbaernn, YyKCycHas KHCJIOTa,
[JIMLWH, YCapHbIA Tra3, YrIEKHUCIIbIHA
ra3, aMMHaK, TalleHas U3BECTb,
HeraleHasl U3BeCThb, IUThEBAs COJa U
IPYTHX), COCTaBISTh (hopMyITBI
HEOPraHMYECKHMX M  OPraHUYEeCKHX
BCIIECTB, YPaBHEHUS XUMHUYECKHX
peakuuii, OOBSCHATH MX CMBICT,
MIOJTBEP)KIAaTh XapakTepHbIe
XUMHUYECKHE  CBOICTBa  BEIECTB
COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMH
M 3aIUCSAMH YPaBHEHUH XUMHUYECKHX

peaxiuii;

YMETh yCTaHaBJIUBATh
IMPUHAAJIC)KHOCTD HN3YUYCHHBIX
HEOPTaHWYECKUX W  OPTaHUYEeCKHUX

BEIIECTB K OIpEeNICHHBIM KilaccaM U
rpymnmnam COCIMHECHU,
XapaKTepu3oBaTb HUX  COCTaB |
BOKHEWILIME CBOICTBAa; ONpEAENATh
BUABI WX  XUMHYECKHX  CBs3ed
(xoBasileHTHas, HOHHas,
MeTaJTN4ecKast, BOJOPOIHAs),

TUNBl ~ KPUCTAUIMYECKUX  PEIIETOK
BCIIECTB; KJIACCU(HUIMPOBATH
XMUMUYECKUE  PEeaKLHH;

- chopMHpOBaTh MPEICTABICHUSA: O
XUMUYECKON COCTABJISIFOLIEH
€CTeCTBEHHOHAYyYHOH KapTUHBI MHUPA,
pOIM  XUMHM B IO3HAHUM SIBICHUH
NPUPO/IBI, B GOPMHUPOBAHUN MBIIIIICHHUS
u KYJBTYpBI JIUYHOCTH, ee
(yHKIMOHATBHOU TPaMOTHOCTH,
HEO0X0IUMOI JUIs peLeHus
MPAKTHYECKUX 337a4 W OIKOJIOTHUYECKH
000CHOBAaHHOTO OTHOILEHHS K CBOEMY
3JI0POBBIO U IPUPOIHOIL cpene;

- yMeTh TPOBOIUTH pacyeThl IO
XUMHYeCKUM (opMyJiaM ¥ ypaBHEHHSIM
XUMUYECKHUX peaxuui c
WCTOJIb30BaHNEM (PU3MUECKUX BEITUYWH,
XapaKTepPHU3yOIINX BeIIEeCTBa c
KOJMYECTBEHHOM  CTOPOHBI:  MAcCHl,
o0beMa (HOpMallbHBIE YCIIOBHS) Ta30B,
KOJMYECTBA BEIECTBA; HCIOIb30BaTh
CHCTEMHBIE XHMWYECKUE 3HAHWS IS
NPUHATHA pEIICHUH B KOHKPETHBIX
KU3HCHHBIX CHUTYallUsX, CBSI3aHHBIX C
BEIIECTBAMH U HX ITPUMEHEHUEM




OK 02. B oOnactn HeHHOCTH HAy4YHOI0 | - yMETh IUIAHHPOBaTh W BBINOJIHATH
Hcnone3oBaTh MO3HAHMA: XUMHUYECKUAN 9KCIIEPUMEHT
COBpPEMEHHbBIE -chopMUpPOBaHHOCTE MHPOBO33peHUs, | (MIPEBpaIleHHsT OPraHUYECKUX BEIIECTB
CpenacTBa COOTBETCTBYIOIIETO COBPEMEHHOMY | IPH HarpeBaHUH, MOJYYCHUE STHICHA U
MIOUCKA, YPOBHIO pa3BUTHA HayKu U | U3yYCHHE €r0 CBOMCTB, KAaueCTBEHHBIC
aHanmu3a u 00IIECTBEHHON NPaKTUKW, | peakUuM Ha aibAeruipl, Kpaxmal,
MHTEPIpPETallMi | OCHOBAaHHOTO HA JUAJIOTe KYJIbTYp, | YKCYCHYIO  KHCIOTY;  JeHaTypamus
uHpopmanuu u CHOCOOCTBYIOILIETO OCO3HAHHMIO CBOETr0 | OENKOB TP HAarpeBaHHWH, LIBETHBIE
MH(QOPMAILIMOHH | MECTa B IOJIHKYJIBTYPHOM MUPE; peaxunu OeJIKOB; IPOBOAUTH
ble TEXHOJIOTUU | - COBEpIICHCTBOBAaHME S3BIKOBOM M | peakUIuH MOHHOTO oOmeHa,
TUIst YUTATEIHCKON KYJIBTYPBI KaK | OMpeneNsiTh  Ccpely BOIHBIX
BBITIOJTHEHHUS CpeIcTBa B3aMMOJEHCTBUSA MEXIy | PaCTBOPOB, KaueCTBEHHBIC PEAKIMU Ha
3a1a4 JIIOABMU Y IO3HAHUS MUPA; cyabdar-, KapOOHAT- U XJIOPHUI-AHUOHBI,
npodeccHoHanb | - OCO3HaHWE I[IEHHOCTH  HAy4YHOH | Ha KATMOH aMMOHHS;  peliarb
HOHU JeSITENbHOCTH, TOTOBHOCTh | 9KCIIEPUMEHTAIbHBIC 33Ja4d IO
JIEATEIbHOCTH OCYILIECTBIISTh MPOECKTHYIO u | reMaMm "MeTayisl" u
HCCIIEIOBATEIbCKYIO nesitensHocTh | "Hemeramnel") B COOTBETCTBHM — C
WHAMBUAYAILHO U B TPYIIIIE; NpaBUIaMHU TEXHUKH 0€30MaCHOCTH TPU
Osaagexue YHHBePCAJIbHbIMH | OOpaIleHUH c BEIIECTBAMHU u
y4eOHBIMU NMO3HABATEJIbHBIMH | JTA0OPAaTOPHBIM 000pyIOBaHHEM;
HneficTBUAMU: NPEACTaBIATH PE3yIbTAThl XUMHUECKOTO
B) paGora ¢ nngopmanueii: JKCIIEpUMEHTa B (hopme 3amucu
- BJaJCTh  HAaBBIKAMH  IIOJYYECHHS | YpaBHCHHH COOTBETCTBYIOIINX
WHPOPMALIUH U3 UCTOYHUKOB Pa3HBIX | peaKIui u (dbopMyHpOBaThH
THUIIOB, CaMOCTOSITEIBHO | BBIBOABI HA OCHOBE 3THX PE3yJIbTATOB;
OCYWIECTBIISITh  IMOHMCK,  aHANW3, | - YMEThb AaHaJU3HPOBaTh XHMHYECKYIO
CHCTEMATH3alMI0 ¥ MHTEPIPETALHUIO | HHPOPMAIIUIO, TOTYyYaeMyIo U3 Pa3HbIX
WHPOPMALIMN PA3IUYHBIX BWJIOB U | HICTOYHHKOB (cpencts MaccoBOH
($hopM mpeacTaBiIeHuUs; nHpopmanun, cerb MHTEepHeT W
- cOo3/aBaTh TEKCTBl B PA3IMYHBIX | JIPyTHE);
dopmarax ¢ yYeTOM Ha3HAYCHUS | - BIAJAECTh OCHOBHBIMH  METOJIAMH
nHGOPMALMM WU LENEBOW ayIUTOPUM, | HAYyYHOIO  IO3HAHUS  BEILECTB U
BEIOMpasT  ONTHMAJbHYIO dhopMy | xumMHUecKHX sBIeHHN (HaOmIOACHHE,
MpeCTaBJICHUS U BU3yaJIH3allny; u3MepeHue, 9KCIIEPUMEHT,
- OlLIEHWBATh JOCTOBEPHOCTh | MOJICIMPOBAHHE);
JETUTUMHOCTh  HMH(poOpManuu, ee |- yMeTb MPOBOJUTH PacueTsl IO
COOTBETCTBHE TPABOBBIM U MOPAJILHO- | XUMHUYECKAM (POpMyJiaM U ypaBHEHHUSIM
STHYECKUM HOpPMaM; XUMUYECKAX  peaKIui c
- HCIIOJIb30BaTh CpeICTBa | WCHOJIb30BAHHEM ¢buznueckux
MH(POPMALMOHHBIX W | BEJIMYHMH, XapaKTEpU3YIOUIMX BEIICCTBa
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B | C KOJHYECTBEHHOH CTOPOHBI: MACCHI,
pereHnn KOTHUTUBHBIX, | 00ObeMa(HOpMaJbHbIE YCIIOBHs) Ta3oB,
KOMMYHHUKATUBHBIX H KOJIMYECTBAa  BEIECTBA;
OpraHU3aIMOHHBIX 3aj1a4 C | UCTIOJIb30BATh CHCTEMHEIE
coOIIOICHNEM TpeOOBaHUI | XUMHUYECKUE 3HAHUS YIS TPUHATHUS
SPrOHOMHUKH, TEXHHKH O€30IaCHOCTH, | PEIICHMH B KOHKPETHBIX >KH3HEHHBIX
THTHEHBI, pecypcocOepekeHus, CHUTYaIIUsX, CBI3aHHBIX C BEIIECTBAMHU U
MPaBOBBIX U 3TUYECKUX HOPM, HOPM WX MIPUMEHEHUEM
nHPOPMALMOHHON 0€30MacHOCTH;
- BJIaJICTh HaBBIKAMH PacIlO3HaBaHUS U
3amuTHl HTHPOPMAIHH,
nHPOPMALMOHHON 0€30MacHOCTH
JIMYHOCTH;
OK 04 - TOTOBHOCTb K  CaMOpa3BUTHIO, | - YMETh IUIAHUPOBATh U BBIIOJIHATH
D¢ dexTnBHO CaMOCTOSITEIIbHOCTH U | XUMHYECKUH 9KCHEPUMEHT
B3aUMOJICHCTBO | CaMOOIPEAEIICHUIO; oBNajieHUe | (MpeBpalleHus] OPraHWYEeCKUX BELIECTB

BaTh U paboOTaTh

HaBBIKaMH y‘le6HO-HCCJ’Ie,Z[OBaT€IIBCKOfI

Opu HArpCBaHWM, IMOJYUYCHHUC 3THUJICHA




B KOJUIGKTUBE U | IPOCKTHOM u COLMANIBHOHN | U M3yYeHHE €TO CBOMCTB, KaUeCTBCHHbIC
KOMaH/1e e TeNbHOCTH; peakuMu Ha  aNbAETHABI, Kpaxmall,

Osaagenue YHUBEPCATbHBIMH | YKCYCHYIO  KHUCJIOTY;  JEHaTypalus

KOMMYHUKATUBHBIMH /1IeHCTBUSIMU: OCTKOB MpH HAarpeBaHWM, IBETHBIC

0) coBMecTHasi NeATeJbHOCTh: | PEaKkIi OEIKOB; MPOBOIUTH PEAKIHH

MTOHUMATh u WCIIONB30BaTh | HOHHOTO OOMEHa, OMpENeNiTh Cpeay

MpenMyLIecTBa KOMaHJHOH U | BOAHBIX pacTBOpPOB, KadeCTBEHHBIC

WHAWBUAYaIbHON paboThl; peakuuu Ha cynbdar-, KapOoHaT- H

- TpUHUMATh [EJM  COBMECTHOHW | XJIOPHI-aHWOHBI, HA KATHOH aMMOHUS;

NeSITeTIbHOCTH, ~ OPraHW30BBIBATH M | pellaTh dSKCICPUMEHTANBHBIE —3a/Ja4d

KOOpPJAWHHUPOBATH JEUCTBUS 1o | mo TeMaM "Meramis" "

TIOCTIDKCHUTO: COCTaBIISITh miad | "Hemetayiel') B COOTBETCTBHHM €

NeHCTBHA, pPe3yJbTaTOB pACIPENeNsITh | MPaBIJIaMH TEXHUKU 0€30MacHOCTH MPHU

poOAM C ydYeTOM MHEHHUH YYacCTHHUKOB | oOpalleHuu C BellecTBaMH u

oOCyXKIaTh pe3ylbTaThl COBMECTHOH | JIaDOpPaTOPHBIM o0opynoBaHHEM;

paboTHr; MIPEICTABIIATh PE3yIbTATHl XUMHUIECKOTO

- KOOPJWHUPOBaTH W  BBHINOJHATH | OKCIIEPUMEHTa B (QopMe  3aIlHCcH

paboTy B YCIOBHSX  PEaabHOTO, | YPABHEHHH COOTBETCTBYIOIIMX peaKLUi

BUPTYQJIbHOTO M KOMOWHHPOBAHHOTO | U ()OPMYyIHPOBATh BBIBOABI Ha OCHOBE

B3aNMOJICHCTBHS, 3TUX PE3yJIbTaTOB

-OCyIIECTBIATh MTO3UTHBHOE

CTpaTernyeckoe MOBe/IeHUE B

Pa3MUYHBIX  CHTYalWsIX, MPOSBIATH

TBOPYECTBO ¥ BOOOpa)KeHHE, OBITH

WHUIAATHBHBIM

OBnanenue YHUBepPCATbHBIMH

PeryjasiTUBHbIMH JIeiiCTBUSIMU:

r) IpUHATHE ce0s U IPYTUX JIOAe:

- TPUHAMATh MOTHBBI M apTyMEHTHI

IpyTUX Joen Ipu aHanuse

PE3YIIBTATOB JESATENLHOCTH;

- TpU3HaBaTh CBOE MpaBO M IPaBO

JIPYTHX JIFOJIEH Ha OTHOKHY;

- pa3BHBaTh CIOCOOHOCTh ITOHMMATH

MHp C IO3UIMH APYTOTO YEIOBEKa;
OK 07 B obJiacTH 3K0JIOTUYECKOro | - chopMHUpOBaTh MPEICTABICHUSA: O
CoaeicTBOBaTh | BOCHIMTAHMS: XUMUYECKON COCTAaBJISIFOLIEH
COXPaHEHUIO -chopMupoBaHHOCTH €CTeCTBEHHOHAYyYHOH KapTUHBI MHUPA,
OKpY>Karomei 9KOJIOTHUECKOWKYIBTYPbl, TOHUMAaHWE | POJIM XMMHUH B TIO3HAHWH  SIBICHHN
cpenpl, BIMSHUS  COIMAIbHO-’KOHOMHYECKHX | IPUPOABI, B ¢dbopMHupOBaHUH
pecypcocOepex | MpoIecCOB HA COCTOSIHUE MPHUPOAHON M | MBINUICHHS W KYJIbTYPbl JTHYHOCTH,
€HHUIO, COLIMAJIBHOM Cpenmsl, OCO3HaHWE | ee  (DYHKIMOHAIBHOH TI'PaMOTHOCTH,
NPUMEHATH ro0aJbHOTO  XapakTepa  3aJad M | HEoOXOIUMOK JUIst peneHus
3HaHUs 00 9KOJIOTHUECKUX mpodiem; - | IpaKkTUYECKUX 3aJad U DKOJIOTUYECKU
M3MEHEHUH! IUJAHUPOBAaHWE ¥ OCYIIECTBJIEHHE | 00OOCHOBAHHOIO OTHOIIEHHS K CBOEMY
KJINMaTa, JNEUCTBUN B OKpYyXXarolled cpeae Ha | 3M0pOBbIO U MPUPOIHOU Cpee;
TPUHIIMIIBI OCHOBE 3HaHUs  Leleld YCTOWYMBOIO | - YMETh co0moaaThb paBuiIa
OepexIIMBOTO pPa3BUTHSI ~ YEJIOBEYECTBA;  AKTHUBHOE | IKOJIOTHYECKH 1esecoo0pasHoro
NPOM3BOJICTBA, | HEMPHUATHE JICUCTBHN, NPWUHOCSIIMX | IOBEJACHUS B OBITY H©  TPYAOBOH
3¢ PeKTUBHO BpEZ OKpYXKaroIleH cpee; JESTEeIbHOCTH B ILEJSIX COXpaHEHHS
JIeicTBOBAaTh B | - yMEHUe MIPOTHO3UPOBAThH | CBOETO  3[0POBbA M OKPY’KaIOIIeH
Ype3BBIYANHBIX | HEOJIarompusTHBIE 9KOJIOTHYECKUE | TIPUPOTHOM CpeIIbL; YYHUTHIBATH
CUTYyalHUsAX MOCTEACTBUS MPEeINPUHAMAECMBIX | OACHOCTh BO3ACHCTBHS HA JKHUBBHIC

NeWCTBUM, TPEIOTBpAIATh UX; OpPTraHU3MBbl ONPE/ACICHHBIX BEILECTB,

- pacuIMpeHHe OmbITa JAEATEIHHOCTH | MOHUMAs CMBICTT MOKa3aTeIs

9KOJIOTHUECKON HAIIPaBICHHOCTH; peaenbHOR JOITyCTUMO




- OBIIaJICHUE  HABBIKAMHU
HCCIIEIOBATENIbCKON,  MPOEKTHOU
COIMAJIbHOM ESITENIbHOCTH;

y4eOHO-

u

KOHIIEHTPAITUU

KOH

JIA

KOro

IIK 1.1.
[IpoBOaUTH
paboThI MO
TEXHOJIOTHYEC

TEXHOJIOTHYSCKOM
CII0OCOOHOCTH
IJIaHUPOBAThH U
BBITIOJTHATH TAKYIO JICATEIBHOCT;

-TOTOBHOCTb K aKTUBHOM JACATCILHOCTHU
HaIpaBJICHHOCTH,

WHUOHUHUPOBATH,
CaMOCTOATCIIBHO

-BIaJIETh CUCTEMOM 3HAHUI

- YMETb IIPOBOJUTH PACUETHI;

- ICIIOJb30BaTh CHCTEMHBIC XUMHUYCCKHC
3HaHUA I DOPUHATHS PELICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYyalMsX,

HOJTrOTOBKE
IIPOU3BOJICTBA

peanu3anuu
TEXHOJIOTUYEC

Impounecca.

-CaMOCTOATENBHO (POPMYIUPOBATH H
aKTyaJIn3UPOBAThH mpo0iemMy,
paccMmarpuBaTth €€ BCECTOPOHHE;
-OTIpENeNsATh HEeIH  JeATeNbHOCTH,
3a7aBaTh MapamMeTpsl U KPUTEPHH HX
JOCTHYKEHHS;

-BbIABJIATH 3aKOHOMEPHOCTH U
-BHOCHTH KOPPEKTHBBI B
JCATCIIBHOCTD, OLICHUBATh
COOTBETCTBHE PpE3YJIbTATOB  IICJISIM,
OLICHWBATh  PHCKM  TOCIEICTBUI
JeATeITLHOCTH;

-pa3BuBaTh KpPCATHUBHOC MBIIIJICHUC
NIPY PELICHUH )KU3HEHHBIX TIPOOIeM

- yMeTh TIEpPEeHOCHTh 3HAHUSI B
MO3HABATEIIPHYI0 ¥ TPAKTHYECKYIO
00J1aCTH JKM3HEACITSIIBHOCTH;

- yMeThb HHTETPUPOBATH 3HAHUS U3
pa3HbIX NPEAMETHBIX 00JIACTEH;

CBA3aHHBIX C
IIPUMEHCHHUEM

BC€OICCTBAMH H  HX

B pesynbrare wu3yueHus ydeOHOro mpenmMera

c(OopMHUPOBATH CIENYIOIINE PE3YIbTATHI

«XAMUSI»

oOyyaronuics JOJKEH

JInuHOCTHBIE:

Kon ®opmyauposka uz ®Iroc COO Yrounennslii JIP 1st npeamera

JIP 8 c(OPMHPOBAHHOCTh POCCUMCKON TrpakaaHckoil | HyBcTBO ropiocT 3a  CBOKO
UJCHTUYHOCTH, TMaTPUOTU3Ma, YBaxkeHUs K | Poauny
CBOEMY Hapody, 4YyBCTBa OTBETCTBEHHOCTH
nepen PoaunHoil, ropaoctu 3a CBOM Kpaii, CBOXO
PonuHy, cBOHM sA3BIK M KYJIbTYpY, NPOIIIOE U
HACTOAILlEE  MHOTOHAI[MOHAJIBHOIO  Hapoja
Poccuu;

JIP 20 c(hOpMUPOBAHHOCTH 37I0POBOTO M OE30MACHOTO | pean3aIus 3I0pOBOTO u
o0Opa3a JKM3HU, OTBETCTBEHHOIO OTHOLIEHHs K | OezomacHOro odpasa KU3HU
CBOEMY 3/I0POBBIO;

JIP 22 AKTUBHOE HEIPUATUE BPEAHBIX IIPUBBIYEK U | HENIPUATUE BPEAHBIX IPUBBIYCK:
UHBIX (OPM NMPUUYUHEHHUS BpeAa GU3NUECKOMY U | KypeHHUs, ynoTpedaeHus
MICUXUYECKOMY 3/I0POBBIO; QJIKOT0J15, HAPKOTHKOB,;

JIP 26 TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHMIO, B | TOTOBHOCTh M CIIOCOOHOCTH K
TOM YHCJIE CaMOOOpa30BaHUIO, HA MPOTSKEHUHU | 0Opa30BaHWIO, B TOM  YHCIIE
BCEH J)KM3HU; camMo00pa30BaHUIO

JIP 32 c(hopMUPOBAHHOCTH MHUPOBO33pEHHUsI, | CHOPMHUPOBAHHOCTH
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO | MUPOBO33pEHHUS,
pa3BUTHSA HAyKU M OOIIECTBEHHON MPaKTUKH, | COOTBETCTBYIOIIETO

OCHOBAHHOTI'O Ha Jasuore KYJBTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MeECTa B

COBPEMEHHOMY YPOBHIO pa3BUTHUSA
€CTECTBEHHBIX HAYK




MIOJIMKYJIbTYPHOM MUPE;
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MeTanpeameTHbie:
OBJIaI[GHI/Ie yHI/IBepca.HBHLIMI/I y‘Ie6HLIMI/I I1I03HAaBATCJIIBHBIMU HCﬁCTBHHMHZ

a) 0a30BBIC JJOTUYECKUE JICHCTBUS

CaMOCTOSITENIbHO (POPMYJIUPOBATh W aKTYaJU3UPOBaTh IIPOOJIEMYy, paccMaTpUBaTh ¢
BCECTOPOHHE;

YCTaHABJIMBATh CYIIICCTBCHHBIN NMPU3HAK WJIM OCHOBAHUS ISl CPABHCHHMSI, KJIACCH(PUKAIIUN
1 0000IIEeHH;

ONpECIATh 1SN JICITEIbHOCTH, 3a/laBaTh IapaMeTPbl M KPUTCPUH HUX JIOCTHIKCHHS,
BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPUBACMBIX SIBJICHUSIX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI C YIETOM aHATN3a UMEIOIINXCS PECYPCOB;

BHOCHTH KOPPEKTHUBHI B JESATEIHHOCTH, OIEHUBATH COOTBETCTBUE PE3YJIBTATOB IEJISAM,
OIICHUBATH PUCKH TOCIICICTBUN ACSITEILHOCTH;

0) 0a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUA:

BJIQJICTh HABBIKAMH Y4eOHO-HCCIICTOBATEIIBCKOW U TIPOCKTHOW JEATCIbHOCTH, HAaBBIKAMH
paspenieHuss mpodieM; CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY TIOMCKY METOJ/OB
PEIICHHS MTPAKTUICCKUX 33]a9, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB IIO3HAHUS;

BJIQJICHUE BUJAMH JACSITEIHLHOCTH 1O TOJYYEHUIO HOBOTO 3HAHHS, €0 HWHTEPIPETAIUH,
npeoOpa3oBaHNI0 M TPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CHUTYallUsIX, B TOM YHCIE MPHU
CO3JIaHUH YYEOHBIX U COIIMATIBHBIX IPOCKTOB;

dopMHpOBaHHE HAYYHOTO THIIA MBIIUICHHUS, BIAJCHUE HAYYHOW TEPMUHOJIOTHECH,
KJIFOYEBBIMH IIOHATUSIMH U METOAAMU;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3a/ladyll B OOpa30BaTENbHON JEATEIHHOCTH H
JKU3HEHHBIX CUTYallUsX;

BBISIBJISITH TIPUYMHHO-CIICICTBEHHBIE CBS3M W aKTyallM3UpOBaTh 3ajady, BBIIBUTATH
TUIOTE3y €€ pelIeHHs, HaXOAUTh AapTyMEHThl IJIs JO0Ka3aTelbCTBA CBOHMX YTBEPKACHMUIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aAHAIM3UPOBATH MOJTYUYEHHBIE B XO/I€ PEIICHUS 3a]a4l Pe3yIbTaThl, KpUTHUECKH OIICHUBATh
UX TOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYaIMsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT,

pa3pabarbeIBaTh IJIaH PEIICHUS MPOOJIEMBI C YIETOM aHAIM3a HMEIOIIUXCS MaTePHATBLHBIX
¥ HEMaTepUATBHBIX PECYPCOB;

yMETh TEPEHOCHUTh 3HAHWS B  I[IO3HABATCIIBHYI0O WM  TPAKTHYECKYI0  OO0JIACTH
KU3HEEATEIBHOCTH;

YMETh HHTETPHUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE WJICH, TIPEJIaraTh OPUTHHAIBHBIC ITOXO0IbI ¥ PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]1a49H, JIOIYCKAIOIIHE aTbTePHATUBHBIC PEIICHUS;

B) paboTa ¢ uHpopmaIuei:

BJIQJICTh HABBIKAMHU TIOJIy4eHUs WH(DOpPMAMA W3 WCTOYHHKOB PA3HBIX THIIOB,
CaMOCTOSITENIbHO ~ OCYIISCTBJIATh IOWCK, aHalW3, CHUCTEMATH3allMi0 W HWHTEPIPETAIHIO
uH(GOpPMAIIUU PA3INYHBIX BHIOB U (JOPM MPEACTABICHUS;

CO3/aBaTh TEKCTHI B PA3UYHBIX JopMaTax ¢ y4eTOM HazHAUYCeHUsS MH(POPMAIIMU U 1IETEBOM
ayJIMTOPUH, BRIOUPAs ONTHUMAIEHYIO (JOPMY MPEACTABICHUS U BU3yallU3allnu;

OIICHUBATh JTOCTOBEPHOCTH, JIESTHTUMHOCTh MH(OPMAIINH, €€ COOTBETCTBUE MPABOBHIM U
MOPaTbHO-ITHUYECKUM HOPMaM;

UCIIONIb30BaTh CpPEACTBA WH(MOPMALMOHHBIX Y KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
pEIIeHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3alMOHHBIX 337a4 C COOJIIOJICHUEM
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TpeOOBaHUI IPrOHOMHKH, TEXHUKU O€30ITaCHOCTH, THTHEHBI, PeCypcocOepeKeHUs, TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(DOPMAIIMOHHON OE30MMaCHOCTH;

BJIAJCTh HAaBbIKAMHM pAclO3HABaHWs M 3alMThl HMHGOpMAIMK, HWHPOPMALUOHHON
0€30MacHOCTH JINYHOCTH.

OBJ'IaI[eHI/Ie YHUBEPCAIbHBIMU KOMMYHHKAaTHBHBIMU ﬂeﬁCTBHHMHZ

a) obmieHue:

OCYIIECTBIISITh KOMMYHHKAIIUU BO BCEX Chepax KU3HH,

pacrio3HaBaTh HeBepOaJbHBIC CpEACTBAa OOIICHWS, MOHMMATh 3HAYCHUE COIMATIBHBIX
3HAKOB, PACIIO3HABATH MPEANOCHUTKY KOHQIMKTHBIX CUTYAIH U CMSTYaTh KOH(JIUKTHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMH OOIIIEHUS U B3aUMOICHCTBUS;

apryMEHTUPOBAHHO BECTH JIUAJIOT, YMETh CMATYAaTh KOH(MDIMKTHBIC CUTYAIINH;

pPa3BepHYTO W JIOTHYHO H3JIaraTh CBOKO TOYKY 3PCHHSI C HCIIOJB30BAHHEM SI3BIKOBBIX
CPEACTB;

0) cOBMECTHasl I€SITEIIbHOCTD:

MOHMMATh W WCIIOJB30BATh IPEUMYINECTBA KOMAHIHOW W WHIWBHUIYaTbHOW pPadOTHI,
BEIOMpATh TEMAaTUKy HM METOJBI COBMECTHBIX JICUCTBUU C YYEeTOM OOIIMX HWHTEPECOB, W
BO3MOYKHOCTEH Ka)KJIOTO WICHA KOJUICKTHBA,

NPUHUMATh [T COBMECTHOW JIEATEIHHOCTH, OPTaHW30BBIBATH M KOOPAHMHHPOBATH
JICHCTBUSL 1O €€ JOCTH)KCHHUIO: COCTAaBJIATh IUIAH JCHCTBUH, pacHpeieiisiTh POJIA C y4eTOM
MHEHHI YYaCTHUKOB 00CYXIaTh Pe3yJIbTaThl COBMECTHOW PabOTHI;

OILICHUBATh KaYeCTBO CBOETO BKJIAJIa M KAKIOTO YYaCTHHKA KOMaHJbI B OOIIUN pe3ysbTar
1o pa3paboTaHHBIM KPUTEPUSIM;

npejiaraTh HOBBIE NMPOEKTHI, OLIEHWBATh HJEU C TMO3UIMKA HOBH3HBI, OPUTHHAIHHOCTH,
MPAKTUYECKONH 3HAYMMOCTH; KOOPJIMHUPOBATH M BBIMOIHATH pabOTy B YCIOBHUSX PEAbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBHUS;

OCYIIECTBIISATh TO3UTHBHOE CTPATErMUECKOE TOBEACHHUE B PA3TUYHBIX CHUTYaIIUAX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIHATUBHBIM.

OBJ'IaI[eHI/IC YHHUBCPCAJIbHBIMU PETYJIATHBHBIMU I[GflCTBI/I?[MHZ

a) caMOOpraHu3aLus:

CaMOCTOSITENIbHO OCYIIECTBIISITh IMO3HABATENIbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBAaTh COOCTBEHHBIE 33/Ja4M B 0Opa30BATENbHOM JEATEIBHOCTH U
JKU3HEHHBIX CUTYallUsX;

CaMOCTOSITENIFHO COCTABJIATh IUIAH PEIIEHUs MPOOJIEMBbl C YU€TOM MUMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U MPEINOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuMpsATh paMKH y4yeOHOro NpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH; JenaTh
OCO3HAHHBII BBIOOP, ApryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3@ PELICHHUE;

OLICHUBAaTh MPHOOPETEHHBIM OMNBIT; CHOCOOCTBOBATH (POPMHUPOBAHUIO M TMPOSBICHUIO
HIMPOKOM 3pYIUIIUHU B Pa3HbIX 00JIACTSIX 3HAHUM, TOCTOSHHO MOBBIIIATh CBOW 00pa30BaTEIbHbBIN
U KyJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb!

JlaBaThb OLEHKY HOBBIM CHUTyalUsM, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTb, OLECHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIAM;

BJIAJICTh HAaBbIKAMU IIO3HABATEJILHOW Pe(PICKCHM KaK OCO3HAHUS COBEPIIAEMBIX JE€HCTBUIA
Y MBICIIMTEIBHBIX IIPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUI;
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UCTIONIb30BaTh NPUEMbI pedUIEKCHH JUIS OLCHKHM CUTyallld, BBIOOpa BEPHOTO PEIICHUS;
YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PELICHHUS 110 UX CHIKCHHUIO;

B) MIPUHSTHE ce0s U APYTUX JIOCH:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

OpUHUMATh MOTHUBBI M apryMEHTBHl JAPYTUX JIOACH TpU aHalu3e pPe3ysIbTaToB
NeSITeTbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIINOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYTOTO YEJIOBEKA.

IIpenmeTtHbIe:

[To yuebnomy mnpenmery "Xumus" (0a30BbIii ypoBeHb) TpeOOBaHHS K MPEIMETHBIM
pe3yJbTaTaM OCBOEHUS 0a30BOro Kypca XUMHUH JOJKHBI OTPaKaTh:

1) c¢(OpMHUPOBAHHOCTh IIPEACTABJICHUI: 0 XUMHYECKON COCTAaBJIAIOLICH
€CTECTBCHHOHAYYHOM KAapTUHBI MHUpPA, POJIM XUMUU B TIO3HAHWU SIBICHUM MNpUPOABI, B
(GOpMHpPOBAaHUN MBIIIICHAST W KYJbTYphl JIMYHOCTH, €€ (YHKIMOHAJIHHOH TI'PaMOTHOCTH,
HEOO0XOMMOM /7Sl pelleHHs IPAKTUYECKUX 33]a4 U SKOJOIMYECKH 0OOCHOBAaHHOI'O OTHOIICHUS
K CBOEMY 3JI0pPOBBIO U IPUPOJIHON CpeE;

2) BiaJeHHE CUCTEMOM XUMHUYECKUX 3HAaHUI, KOTOpas BKIIIOYAECT: OCHOBOIIOJIAraolue
HNOHATUS (XUMHUYECKUN DJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI04Ka aroma, S-, p-, d-2JIEKTpPOHHbBIE
opbuUTanu aromMoOB, HOH, MOJIEKYJa, BaJEHTHOCTb, JJIEKTPOOTPHULATEIBHOCTh, CTENEHb
OKHCJIEHUS, XUMHYECKas CBsI3b, MOJIb, MOJIIPHAsI Macca, MOJISIPHbII 00BbEM, YIJIEPOJHBINA CKEJIET,
(GyHKUMOHAJbHAS TpYyINa, pajuKan, U30Mepus, U30Mepbl, TOMOJOIMUYECKHH psl, TOMOJIOTH,
YTJIEBOIOPOAbI, KUCIOPO- U a30TCOJAEPIKAIINE COEIUHEHNUSI, OMOJIOIMUECKH aKTHBHbIE BEILIECTBA
(yrieBojbl, JKUpbI, OENIKH), MOHOMEp, IMOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISpPHBIE
COCIMHEHUS, KPUCTAIUIMUECKas pelieTKa, THUIbl XUMUYECKHX peakuuid (OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE, 9K30- M HHAOTEPMHMUYECKHE, peaKIUd HOHHOIo oOMeHa), pacTBOD,
AIIEKTPOJIUTHI, HERJIEKTPOJIUTHI, ANEKTPOIUTUYECKAs JUCCOLMaIus, OKUCJIUTETD,
BOCCTaHOBHUTEIIb, CKOPOCTh XMMUYECKON pEeaKkIMy, XUMUYECKOE PAaBHOBECHUE), TEOPUU U 3aKOHbI
(Teopusi XUMHUYECKOTO CTpOEHHUsi opraHuueckux BemectB A.M. byrtnepoa, Teopus
ANEKTPOJIUTUYECKON Juccoumanuu, nepuoandeckuid 3akoH J[.MI. MeHnneneeBa, 3akoH
COXPAaHEHMsI Macchl), 3aKOHOMEPHOCTH, CHMBOJIMYECKMH SI3bIK XUMHUH, (DAaKTOJIOTHYECKUe
CBEJCHMSI O CBOICTBaX, COCTaBe, IOJYyYE€HUU U O€30IaCHOM HCHOJIb30BAaHUHM BaKHEHIINX
HEOPraHMYECKUX U OPraHMUYECKUX BEIIECTB B ObITY U MPAKTUUYECKOH JIeATETbHOCTH YelIOBEKa,

3) chopMHUPOBAHHOCTh YMEHUN BBISABJIATH XapaKTepHblE MPU3HAKM U B3aUMOCBSI3b
W3YYECHHBIX IOHATHM, MPUMEHATh COOTBETCTBYIOUIME IIOHATUS IPHU ONMCAHMU CTPOEHUS U
CBOMCTB HEOPraHUYECKUX U OPraHMYECKUX BEIIECTB U UX MPEBPALLEHUIT; BBIABIATH B3aUMOCBS3b
XUMHUYECKMX 3HAaHUM C TOHATUAMHU U TPEACTABICHUSMHU JIPYTUX €CTECTBEHHOHAYUYHBIX
MPEIMETOB;

4) chopMHUPOBAHHOCTb YMEHUN HCMOJB30BaTh HAMMEHOBAHUS XMMUYECKHX COEIMHEHHI
MEXIyHapOJHOIO COI03a TEOPETUYECKOW W TPUKIATHOW XUMHUM U TPUBUAIbHBIE HAa3BaHUS
BO)XHEHIINX BEIIECTB (ITUIICH, alleTUJIeH, TTIUIepHH, (heHol, popManbIerus, ykCycHas KUcioTa,
[JIMLWH, yTrapHbId ra3, YIJIEKUCHbIM Ta3, aMMMak, raiieHas H3BeCTb, HeramieHass W3BECTb,
NUTHEBAsE COAA U JIPYTHX), COCTABIATH (hOPMYJIbI HEOPraHMYECKMX M OPraHUYECKHUX BEIIECTB,
YpaBHEHUS XHMHMUECKHUX peaklui, OOBICHATh HUX CMBICH; TOATBEPkKAATh XapaKTepHbIE
XMMHYECKHE CBOICTBA BEILECTB COOTBETCTBYIOIMMHU IKCIEPUMEHTAMU M 3alMCSIMH YPaBHEHUI
XUMHYECKHUX PEAKLINN;

5) cpopMHpPOBAHHOCTP yMEHHUH  YCTaHaBIMBATh  IPHUHAIICKHOCTh  H3YUYEHHBIX
HEOPraHMYECKUX U OPTaHUYECKUX BEIIECTB K ONPEAEICHHBIM KJIaCCaM U IpyIIaM COCIUHEHUH,
XapaKTepU30BaTh UX COCTaB U BAKHEHIIME CBOMCTBA; ONPEAEIATh BUIbl XMMHUECKHUX CBSI3EU
(KOBaJIeHTHasl, WOHHAs, METAJUIMYECKas, BOJOPOJHAs), THIbl KPUCTAUIMYECKHX PEIIETOK
BEIIIECTB; KIACCUPHUIIMPOBATH XUMUUECKUE PEAKIIUH;
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6) BaJileHHEe OCHOBHBIMU METOJAMU HAayYHOTO NTO3HAHMS BELECTB U XUMUUYECKHUX SBICHUN
(HabmoieHne, M3MEpPEHHe, SKCIIEPUMEHT, MOJICITUPOBAHUE);

7) chopMHPOBAaHHOCTh YMEHHUH MPOBOAMTH pacueThl MO XUMHYECKUM (opMmysaM H
YPaBHEHHSIM  XMMHUYECKMX  pEakIUuid C  HCIOJb30BAaHMEM  (PU3MUYECKUX  BEJIUYHH,
XapaKTepU3YIOIIUX BEIIEeCTBA C KOJMYECTBEHHOM CTOPOHBL: Macchl, 00beMa (HOpMaJIbHbIE
yCIIOBUS) Ta30B, KOJMYECTBA BEILIECTBA; MCIOIb30BaTh CUCTEMHBbIE XMMHWUYECKHE 3HAHUA JIs
IIPUHSATHS PEUICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYalMsX, CBA3AHHBIX C BEILECTBAMU U HX
IPUMEHEHUEM;

8) chopMUPOBAaHHOCTh YMEHHUH IJAHUPOBATh U BBINOJHATb XMMHUYECKHHA SKCIEPUMEHT
(mpeBpallleHus1 OpraHU4YEeCKUX BELIECTB NP HAarpeBaHUU, IOJYyUYEHUE ITHIECHA U U3YUYEHHE €ro
CBOMCTB, KaUE€CTBEHHBIC PEAKLUU HA aJbACTUABI, KPaXMaJl, YKCYCHYIO KHCJIOTY; JEHaTypauus
OENKOB NIpU HarpeBaHUM, LBETHBIE PEAaKLMM OEJIKOB; MPOBOJAUTH PEAKLHUHU HOHHOTO OOMEHa,
OIpeseNATh Cpely BOJHBIX PAcTBOPOB, KAUECTBEHHbIC peakUUu Ha cyibdar-, kapOoHaT- U
XJIOPUJI-aHUOHBI, Ha KaTHOH aMMOHHS; pellaTh 3KCIEPUMEHTAJIbHbIE 3a/Jadd [0 TeMaM
"Meramipl" u "Hemeramnsl") B COOTBETCTBHM C MpaBWIAMH TEXHHKH O€30MacHOCTH TIPH
oOpallleHuu C BeIIeCTBAMU U JaOOPAaTOPHBIM O00OPYJOBAaHMEM; NPEJICTABIATH PE3YJIbTAThI
XMMHUYECKOI'O 3KCIEpUMEHTa B (hopMe 3alUCH YpaBHEHHUH COOTBETCTBYIOIIMX pEaKUUN U
(dopMyJIHpOBaTh BHIBO/IBI HA OCHOBE ATUX PE3YJIbTATOB;

9) copMHUPOBaHHOCTh YMEHUS aHATU3UPOBATh XMMUYECKYI0 MH(POPMALIUIO, I10JIy4aeMytO
U3 pa3HbIX UICTOYHUKOB (CpelICTB MaccoBoOi uHpopManuu, cetb UHTEpHET U 1pyrue);

10) chopmMHpOBaHHOCTH YMEHMH COOJIOAATH MpaBHJa KOJIOTMYECKH ILEJIecO00pa3HOro
NOBE/IEHUA B OBITY M TPYAOBOH JEATENbHOCTH B ILEJIAX COXPAHEHUS CBOETO 370pPOBbS U
OKpYXarolled NMPUPOAHON CpPEebl; YYUTHIBATh ONACHOCTb BO3JECHCTBHUS HA JKUBBIE OPraHU3MBbI
OIIpE/IENIEHHBIX BEIIECTB, TOHUMAs CMbICII IIOKAa3aTelsl IPEAEIbHON JOMyCTUMON KOHLIEHTPALUY;

11) st 0O6y4darouXcsi ¢ OrpaHMYEHHBIMU BO3MOKHOCTSMH 3/I0POBbsI: C(hOPMUPOBAHHOCTD
YMEHHMSI TPUMEHSATh 3HaHUA OO0 OCHOBHBIX [JOCTYIHBIX METOAAaX IIO3HAHUS BEIIECTB U
XUMHUYECKHX SIBJICHU;

12) s cinenblx M c1a0OBUASAIIMX —oOywarommxcs: Cc(GOPMHUPOBAHHOCTh YMEHUS
UCIIOJIb30BaTh penbeHO TOUCUHYIO cucTeMy o0o3HaueHuil JI. Bpaiins ans 3anucu XUMHYECKUX
dbopmyi.

VYuebubiii npeamer «Xumus» obecrieunBaeT (HOPMHUPOBAHME CIEIYIONMX OOLIMX
komnereHii PI'OC mno cneumanbHocTH IIpoM3BOACTBO W OOCTYKMBaHHE aBUAIIIOHHOM
TEXHUKHU:

OK 01. Beibupats criocoOsbl perieHus 3a1ay npo(eccuoHaNnbHOM AesTeIbHOCTH TPUMEHUTENBHO
K pa3JIM4HbIM KOHTEKCTaM;

OK 2. Ucnosnib30BaTh COBpeMeHHbIe Cpe/iCTBA IOMCKA, aHa/IM3a U UHTepIipeTaluu
MHPopManvu U MHGOpPMaLMOHHbIEe TEXHOJIOTHUH [IJ1F BbINOJIHEHU 3a/1a4
npodeccuoHaJbHOU J1eSITeIbHOCTH;

OK 4. 3¢ pekTUBHO B3aUMO/IeCTBOBATh U pab0OTaTh B KOJIJIEKTUBE U KOMAH/E;

OK 07. CozelicTBOBAaTb COXpaHEHUIO OKPYKalolel cpe/ibl, pecypcochepeKeHHUIo,
NPUMEHSATh 3HaHUSA 006 U3MEHEHUU KJIMMATa, IPUHLUIBI 6epexXJUBOro NpoU3BO/CTBA,

3 PeKTUBHO elCTBOBATh B UYpe3BbIYaWHBIX CUTYyaLUAX;

KoHTpo:b 1 olieHka pe3ybTaToB OCBOEHUS IIpeIMeTa OCYILECTBISETCS MPernoiaBaTeieM B
npolecce MPOBEACHUS MPAKTUYECKUX 3aHATUH, B (hOpME YCTHOrO M MUCBMEHHOTO OMNpOca.
Texymuit KOHTPOJIb YCIEBAEMOCTH OOYYaIOIUXCA — OTO CHUCTEMaTHYeCKas OIleHKa 3HAaHWH,
YMEHHUH, MPAaKTHYECKOr0 OMbITa 00yYaroIuXcs B X0/ U3yueHus npeamMeTa. Tekymuil KOHTPOJIb
YCIEBAEMOCTH OCYLIECTBIIACTCSA B BUJIEC BXOJHOTO KOHTPOJIA, ONEPATHBHOIO U CEMECTPOBOTO
KOHTpoJs. OIlleHKa pe3yJabTaToOB KOHTPOJS OCYILECTBIISICTCS MO MATHOAJUIBHOW CHCTEME.
[IpomexxyTouHass  arrectauus 1O mpeaMeTy «XHMHUsA» INpeaycMoTpeHa B (opme
QG epeHIIMPOBAHHOTO 3a4eTa.

[IpomexxyTouHasi aTrTecTalusl MO TPEAMETY «XHUMHs» TIperycMoTpeHa B (opme
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muddepeHIIMPOBAaHHOTO 3a4eTa, KOTOPbI MPOBOIUTCS B BUIE€ TECTUPOBAHUSI.

2. CTPYKTYPA U COAEPKAHUE OBIIEOBPA30OBATEJIBHOI'O ITPEJIMETA

«XHUMUS»

2.1 OGbem yueOHOro npeamera u BUAbI y4e0HOI padoThI

Buj yueOHoi1 padoThl

O0BeM B yacax

O0bem o0pa3oBaTe/IbHOM NPOrpaMMbI Y4eOHOH mpeaMera 78
B T.4. B (popMe NpaKTHYECKOH MOATOTOBKH

BT. U.:

OcHOBHOE coziepKaHue 62
TEOPETHUECKOE 00yUueHue 46
MPaAKTUYECKUE 3aHATUSA 16
IIpodeccnonabHO OPHEHTHPOBAHHOE COJepKaAHME (COAepPKAHME 14
NMPHUKJIATHOT0 MOIYJIA)

B T.u.:

TeopeTudeckoe o0ydeHue 2
MIPAKTUYECKUE 3aHATUSA 12
WHAVBUAYAIbHBIN MPOEKT (1a/HET) HET

Camocmosimenvras pa6oma

He npedycMompeHo

Koncynomayuu

He npedycCMOmpeHo

IIpome:xxyTounas arrecranust B popme 1 pepeHIHpPOBAHHOIO
3a4yera

2.2 Conep:kanue yueOHOTro npeamera « XuMHs»

Beenenune

HaquHe METOAbI ITO3HAHUS BCIIECCTB U XHUMHUUYCCKUX sBieHui. Poip OKCIICPUMCHTA U
TEOpHUU B XUMHH. MO)IeJ'H/IpOBaHI/Ie XUMHYCCKUX IMPOLECCOB. 3HaueHne XUMHUH npru OCBOCHHU
npodeccuit CIIO u cnemumansHocteit CIIO TexHuyeckoro mnpodmis MnpodeccruoHaIbHOTO

o0Opa3oBaHwUs.

1. O0mas 1 HeopraHu4vecKkasi XuMust

1.1. OcHOBHELIE NOHATHSA M 3aKOHBI XUMHH
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OcHoBHBIE MOHATUA XuUMHM. BemectBo. ATom. Moinekyna. XUMHUYECKUUA 3JIEMEHT.
Amnotponus. Ilpoctble u cioxHble BeniecTBa. KauecTBEHHBIM U KOJIWYECTBEHHBIH COCTaB
BEIIECTB. XUMUYECKHE 3HAKH U (Popmyiibl. OTHOCUTENbHBIC aTOMHAsE U MOJICKYJISIPHAs. MaccChl.
KonuuectBo BemectBa. OCHOBHBIE 3aKOHbI XUMHUU. CTEXHOMETpUsS. 3aKOH COXPAHEHUS MacChl
BELIECTB. 3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB MOJIEKYJSIPHONW CTPYKTYpbl. 3aKOH ABOrajapo u
CJIEICTBUS U3 HEro. PacueTHble 3a/1a4yll Ha HAXO0KJIEHUE OTHOCUTEIBHON MOJIEKYJISIPHOW Macchl,
OIpeIeNIEHUE MacCCOBOM J10JIM XMMUYECKHUX 3JIEMEHTOB B CJI0KHOM BELLIECTBE.

Hemoncmpayuu: Monenu atoMOB XMMHYECKHX DJJIEMEHTOB. Mozenu MOJIEKyJl NIpPOCThIX M
CIIOKHBIX BemecTB (mapoctepkHeBbie U Ctioapra—Dbpurneba). Kosuiekuus NpocThIX H
CIIOXKHBIX BenlecTB. HekoTopele BemiecTBa KoinuecTBOM 1 Moab. Mozaens MOIsIpHOTO 00beMa
ra3oB. Amnorponus hocdopa, KUCIOpoaa, 0JIOBA.
1.2. Ilepuoanyecknii 3axkoH u Ilepuoanyeckasi cucreMa XUMHYECKUX
semenToB /. U. MenaesieeBa u cTpoeHne aToMa

[Tepuonuueckuii 3akon JI. M. MengeneeBa. Ortkpeitue JI. WM. MenneneeBbiM
[lepuoanueckoro 3akona. [lepmomuueckuii 3akoH B QopmynupoBke J[. W. Mengeneesa.
[lepuoanueckas Ta0nMIla XUMHUYECKHX DOJEMEHTOB —  Tpaduyeckoe oToOpakeHue
NepUoOANYEcKoro 3akoHa. CTpyKTypa MepUOJIUYECKON TaONIUIIbI: EPHObl (Malible U OOJbIINE),
rpynnsl (rTnaBHas ¥ nmobouHast). Ctpoenue atoma u Ilepuoanueckuit 3akon J[. . Menneneesa.
ATOM — cnokHas yacTuia. Sapo (IpOTOHBI U HEUTPOHBI) U AJIEKTPOHHASA 000JI0UKa. M30TOMBL.
CtpoeHue »>IEKTPOHHBIX OOOJIOYEK aTOMOB OJJIEMEHTOB MallblX mepuoaoB. OcobeHHOCTH
CTPOEHHS DIJIEKTPOHHBIX O00OJOYEK aTOMOB JJIEMEHTOB OOJBIIMX MEPUOAOB (MEPEXOTHBIX
snemeHToB). [loHsTHe 00 opOuTamsx. s-, p- u d-opOutanu. DNEKTpPOHHBbIE KOHUTYpalUU
aTOMOB XHMMHUYecKHX 3yieMeHToB. CoBpeMeHHas ¢GopmynupoBka Ileproguueckoro 3akoHa.
3nauenue [lepuonuyeckoro 3akoHa u Ilepuoanueckoit cuctembl xXumMuueckux 3nementoB /. U.
Menzeneesa ais pa3BUTUSL HAYKH U TIOHUMaHUS XUMHUYECKON KapTHHBI MUpA.

Jemoncmpayuu: Paznuunsie Gopmel [lepuogndeckoit cuctemMbl XuMudeckux anementos [1. U.
MengeneeBa. Jlunamuueckue Tabnuubl [Uisi MojaenupoBaHus llepuoanueckoil cHUCTEMBI.
DnexTpu3anus Tejl U UX B3aUMOICHCTBHE.

Jlabopamopuwiit oneim: MonenupoBanue noctpoeHus: [lepuoandeckoit TabIUIBI XUMUYECKUX
AJIEMEHTOB.

Ilpakmuueckoe 3anamue: CTpoeHUE aToma.

1.3. Ctpoenne BemecTBa

HNonnast xumuueckas cBs3b. KaTHoHBI, UX 00pa3oBaHHUE W3 aTOMOB B pe3yibTare
mpolecca OKHCIEeHHA. AHHMOHBI, HMX O0Opa3oBaHHWE W3 aTOMOB B pe3ylbTaTe Ipoliecca
BocCcTaHOBJEHUs. MOHHasg CBsA3b Kak CBS3b MEXKIYy KATHOHaMM M aHHOHAMHU 34 CYET
AIIEKTPOCTATUYECKOTO TpHUTsDKeHUs. Kiaccuukanuss WMOHOB: TO COCTaBy, 3HaKy 3apsja,
HAJIMYUIO TUIpaTHOM o0onouku. MoHHble kpuctammuueckue pemieTkd. CBONCTBa BEIIECTB C
WOHHBIM THUIIOM KpPUCTAUTMUECKOW pemeTku. KoBaleHTHas XuMHUYecKash CBsI3b. MeXaHHW3M
o0Opa3oBaHus KOBAJICHTHOM CBSI3U (oOMeHHBII " JIOHOPHO-aKIIETITOPHBIH).
DIeKTpOOTpULIATeIbHOCTh. KOBaJieHTHBIE TmOJNspHAsT ¢ HENoJisipHas CBs3u. KpaTHOCTh
KOBQJIEHTHOW CBsi3M. MOJNEKYJISIpHbIE W aTOMHBIE KpHUCTaUIM4eckue pemerku. CBoiicTBa
BEIIIECTB C MOJICKYJSIPHBIMH W aTOMHBIMH KPHCTaJUTMYECKUMHU perieTKkaMu. MeTtautndeckas
CBs3b. MeTaumueckasi KPUCTAJUTMYECKash pEIIeTKa W METAIMYeCKas XWMHUUYECKas CBS3b.
®u3nyecKkue CBOMCTBA METAJUIOB. ATperaTHble COCTOSIHHMSI BEHIECTB W BOJOPOJHAS CBS3b.
TBepnoe, kuakoe M ra3000pa3HOE COCTOsHHS BemiecTB. [lepexon BemiecTBa W3 OJIHOTO
arperaTHoro CocTosiHus B aApyroe. BomoponaHas cBs3b. Uuctele BemecTBa U cMecH. [lonsarue o
cMecH BellecTB. | oMoreHHbIe U reTeporenHbie cmecu. CoctaB cMecei: 00beMHast M1 MaccoBast
JIOJIM KOMIIOHEHTOB CMecCH, MaccoBas 1oyl npumecend. lucnepcusie cucrembl. [lonstue o
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nucriepcHo cucteme. JlucnepcHas dasza u qucnepcronHas cpena. Knaccudukanuys nucrnepcHbIx
cucteM. [IoHsATHE O KOJIIOUIHBIX CUCTEMAX.

Jemoncmpayuu: Mopeinp KpUCTaNIMYECKON pEeIIeTKH XIopuaa HaTpus. OOpa3ibl MUHEPAJIOB C
MOHHOW KPUCTAJUIMYECKOUW PEIIETKOM: KalblUTa, raJuta. MOAEIN KPUCTAUIMYECKUX PELIETOK
«cyxoro Jpaa» (Wi homaa), anmasa, rpadura (wim kBapia). [Ipubopsl Ha KUAKUX KPUCTAILIAX.
OO0pa3ibl pa3aTuYHbIX JTUCHEPCHBIX CUCTEM: IMYJIbCHM, CYCIIEH3UMH, aspo30Jiei, reieil u 30Je.
Koarynsmus. Cunepesuc. I dext Tunmans.

Jlabopamopnsie onsimot: [IpuroToBieHne CycrneH3un kapOooHaTta Kanblus B Boje. [lomyuenue
AIMYJILCUU MOTOPHOTO Macia. O3HaKOMIIEHUE CO CBOMCTBAMM JUCIEPCHBIX CUCTEM.
Ilpakmuueckoe 3anamue: Buabl XUMHYECKOMN CBA3U.

1.4. Boga. PacTBOpbI. DJIEKTPOJUTHYECKAS TUCCOIHAIIAS

Bopa. PactBoprl. PactBopenme. Boja kak pactBoputens. PacTBOpMMOCTH BENIECTB.
HaceplienHble, HEHACBIIICHHbIC, IEPECHILICHHbIE PAaCTBOPbL. 3aBUCUMOCTh PACTBOPUMOCTHU
ra3oB, OJKUJKOCTEH M TBEPAbIX BEHIECTB OT pa3iauuHbiX ¢GakTopoB. MaccoBas mons
PacTBOPEHHOT'0 BELIECTBA. DJIEKTPOIUTHYECKAsT TUCCOLUALUA. DIEKTPOIUTHl U HEIJIEKTPOUTHI.
DNEeKTpONUTHYECKasT Jauccouuanus. MexXaHU3Mbl DJIEKTPOJMTHYECKON JTUCCOIMAIUN IS
BEILIECTB C PA3JIMYHBIMU TUIIAMU XUMUYECKOU CBSI3H. [ MAPATUPOBAHHBIE U HETUIPATUPOBAHHbBIC
noHbl. CTENeHb JIEKTPOJUTHUYECKOW auccounanud. CuiibHbIE U CcJaOble AJIEKTPOJIHTHIL.
OCHOBHBIE TIOJIOKEHUSI TEOPUHU DIIEKTPOIUTUUECKON Jucconranuu. Kucimorsl, OCHOBaHUS U COJIU
KakK 3JIEKTPOJIUTHI.
Jlemoncmpayuu: PactBopumocTh BemiecTB B Boje. CoOupaHue ra3oB METOJIOM BBITECHEHHS
BOJIBI. PacTBOpeHHe B BOJIE CEpHOM KUCIIOTHI U cojieid amMonmst. OOpas3Ibl KPUCTAJUIOTHIPATOB.
N3roroBienne runcoBoi NoBsi3ku. VcnpiTaHuE paCTBOPOB JIEKTPOJIUTOB M HEJIEKTPOJIUTOB HA
MpeAMET JUCCOLUAINHA. 3aBUCHUMOCTh CTETCHH DJIEKTPOIUTHYECKON JMCCOLUAIMHA YKCYCHOM
KHCIJIOTHI OT pa30aBieHusi pacTBOpa. [[BM)KEeHHE OKpAIICHHBIX MOHOB B AJIEKTPUUYECKOM IIOJIE.
[TpuroTtoBneHmne KecTKONH BOJBI M yCTpaHEHHE ee jkeCTKOCTH. MoHnuTel. OOpa3ibl MUHEPATbHBIX
BO/I Pa3JINYHOIO0 HA3HAYCHMUS.
Ilpakmuueckoe 3anamue: PelleHHE TPAKTUKO-OPUECHTUPOBAHHBIX PACUYETHBIX 3aJaHUM Ha
pacTBOPBI, UCTIOIb3yEMbIE B OBITOBON U MPOU3BOACTBEHHON 1€ATEIHLHOCTH YeIOBEKa.

1.5. Knaccnukanus HeopraHu4ecKuX COeJMHEHU U UX CBOMCTBA
KucnoTs! 1 ux cBoiicTBa. KHCIIOTHI Kak 3JIEKTPOIUTHI, HX KIACCUPHUKAIHS IO Pa3THIHBIM
npu3HaKaM. XHMHUYECKHE CBOMCTBA KUCIIOT B CBETE TEOPUHU DIICKTPOIUTHUECKON JUCCOIMAIIHH.
Oco0eHHOCTH B3aMMOIECHCTBHS KOHLIEHTPUPOBAHHON CEpHOW M a30THOI KHUCIIOT ¢ METaJlIaMU.
OcHOBHBIE CTHOCOOBI TOMy4YeHUs KUCIOTHl. OcHOBaHMS W HMX cBOHCTBa. OCHOBaHHUS Kak
AIIEKTPOJIUTHL, HMX KJIACCU(PUKAIMSA [0 pa3IMYHbIM IpHU3HaKaM. XHMHYECKHe CBOMCTBa
OCHOBAHUU B CBETE TEOPUH IJIEKTPOIUTHUYECKON IUCCOIMaMU. Pa3nojkeHne HepacTBOPUMBIX B
BOJIe OcHOBaHUI. OCHOBHBIE clIOCOOBI Moay4yeHus: ocHoBaHui. Conu U ux cBoiicTBa. Conu Kak
anekTponuTel. Conmu cpenHue, KHCIble M OCHOBHBbIE. XHMMHYECKHE CBOWCTBa cOJiell B cBeTe
TEOPHH AJIEKTPOJIUTHYECKOH muccormanuu. CrnocoObl momydeHus cosiedl. [miapomnus comeid.
Oxcunpl u ux cBoicTBa. ConeoOpasyromme u HecoleoOpasytomue OKcHbl. OCHOBHBIE,
am(oTepHble U KUCIOTHBIE OKCHJIbl. 3aBUCUMOCTbh XapaKTepa OKCHJIa OT CTENEHH OKUCIECHUS
00pa3yIolIero ero Merauia. XuMHUECKHe cBOiicTBa okcu10B. [lomydyenne okcuaoB.
Hemoncmpayuu: B3auMoaelcTBUEe a30THOM U KOHLEHTPUPOBAHHOM CEPHOM KHCIOT C
metayulamu. ['openue ¢ocdopa u pactBopeHue mnpoaykra ropeHus B Boje. Ilomyuenue u
cBoiicTBa amdoTepHoro ruapokcuaa. Heobparumenii tuaponus kapouaa kanbius. OOpaTUMBIA
THJIPOJIA3 COJIEH pa3IMyHOro THIIA.
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Jlabopamopuvie onwvimwi: VcnbiTaHue pacTBOPOB KHUCJIOT WHAMKaTtopamu. BiaumopeiicTue
METAJUIOB C KHCJIOTaMH. B3anMoJeiCTBHE KHUCIOT C OKCHMIAAMHU METauioB. B3aumopeicteue
KHCJIOT C OCHOBaHUSIMH. B3aumopeiicTBue KUCIOT ¢ coisiMu. VcnbiTanue pacTBOpPOB MIenoyYei
WHIUKaTopaMu. B3aumonaeincTeue menoyen ¢ consiMu. PasiioxkeHre HepaCTBOPUMBIX OCHOBAHHUIA.
BzaumopeiictBue coneit ¢ metamiamu. Bzaumozenctsue coneit apyr ¢ apyrom. ['maponus conei
pPa3IMYHOTrO THIIA.

Ilpakmuueckoe 3anamue: PenieHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKHUX 3aJaHUN Ha
CBOICTBa, COCTaB, TOJydYeHHUE M OE30MaCHOE HCIIOJIb30BAHME BAXHEHININX HEOPTaHUYECKHX
BEIICCTB B OBITY M MPAKTUYCCKOM JESTEILHOCTH YEIOBEKA.

1.6. XuMu4eckue peakuuu

Krnaccudukanus XuMIYeCKHX peakiuil. Peakum coeqnHeHNs, pa3IoKeHUs, 3aMEIICHUS,
oOmena. Karanutuueckue peakiuu. OOpaTtuMble W HeoOpaTHMble peakiuu. ['OMOTeHHbIE U
TeTepOreHHbIC peaKluu. DK30TEPMUUYECKHE M DHIOTEPMHUYECKHE peakuuu. TeruioBoil 3ddext
XUMUYECKHX peakuui. Tepmoxumuueckue ypaBHEHHs. (OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIE
peakuun. Crenenb okuciaeHus. OKUCINUTENb U BOCCTaHOBJIEHUE. BOCCTaHOBUTEINb U OKHUCIICHHE.
Meton ~ anmekTpoHHOro — OanmaHca AN COCTaBIIGHUS.  ypaBHEHUH  OKUCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakuuil. CkopocTh xuMuyeckux peakuuid. Ilonsitue o ckopoctu
XUMHUYECKHX peakluid. 3aBUCUMOCTh CKOPOCTH XMMHUECKUX PEAKIUN OT pa3iNyuHbIX (PaKTOpPOB:
NPUPOJbl  PEarupyrouMX BELIECTB, MX KOHUEHTpalUu, TEMIIepaTypbl, IOBEPXHOCTU
CONPUKOCHOBEHMSI M UCIOJb30BaHUsl Karanu3aTopoB. OOpaTUMOCTh XMMHUYECKHX PpPEaKIIH.
OOpaTtuMbie 1 HEOOPATUMBIE pEeaKIIUU. XUMHUYECKOE paBHOBECUE U CIIOCOOBI €0 CMEIICHHUS.
Jemoncmpayuu: Ilpumepbl HEOOPATUMBIX PEaKIUi, HIYIIUX C 00pa30BaHUEM OCaJlKa, ra3a WiH
BOJIbl. 3aBUCUMOCTH CKOPOCTH PEaKIIMU OT MPHUPOBI Pearupyronmx BemecTs. Bzaumopaeiicteue
pacTBOPOB CEPHOM KHUCJIOTHI C pacTBOpaMU THOCYJIb(para HATpUsl Pa3TuYHOM KOHIIEHTPAIUU U
TeMIepatypbl. MoJieib KHITSIIIETr0 CJI0S. 3aBUCUMOCTh CKOPOCTH XHUMHYECKON peaKIuu OT
INPUCYTCTBUS KaTaln3aTopa Ha NPUMEPE pa3JIOKEHUS IEPOKCHUIA BOJOPOJAa C IOMOIIBIO
JMOKCHJIa MapraHna 1 katanasel. Mogens anekrponusepa. Moaenb 3JeKTpONIM3HON BaHHBI IS
MOJTY4YEHUS aTtoMUHUsL. MOJIeNTb KOJIOHHBI CHHTE3a aMMHaKa.
Jlabopamopuvie onvimoi: Peakuys 3aMeIIeHNs] MEIH JKEJIE30M B PaCTBOPE MEIHOTO KyIlOpoca.
Peakuuu, wunymwue c oOpa3oBaHMEM oOcajka, ra3a WIM BOAbl. 3aBUCHUMOCTb CKOpPOCTHU
B3aUMOJICHCTBUSL COJISTHOM KHUCIOTHI C METAJIaMHA OT WX TPHUPOJBI. 3aBUCHUMOCTH CKOPOCTH
B3aUMOJICHCTBUSL IIUHKA C COJISTHOM KHCJIOTOM OT €€ KOHIICHTpalluh. 3aBUCUMOCTH CKOPOCTH
B3auMoieiicTBusa okcuna meau (I1) ¢ cepHoii KUCIOTON OT TeMIIEpaTyphl.
Ilpakmuueckue 3anamun: PelleHUWE MPAKTUKO-OPUECHTUPOBAHHBIX 3aJaHUN Ha AaHAJIMU3
(GakToOpoB, BIMSIONIMX HAa M3MEHEHHE CKOPOCTH XUMHUYECKOW PEaKIuu M Ha MpPUMEHEHHE
npuHuuna Jle-Illarenbe s HaXO0KIEHUS HAIPABICHHUS CMELIEHUS PAaBHOBECHUS XUMHUYECKOU
peakuu u aHaiau3 GakTopoB, BIUSIOIMIUX Ha CMEIICHHE XMMHYECKOTO PABHOBECHSI.

1.7. MeTaJIbl H HEMETAJLIbI

Metannbel. OCOOEHHOCTH CTPOEHHUS aTOMOB M KpHUCTAUIOB. (DHU3WYECKUE CBOWCTBA
metaimoB. Krnaccudukaiuss MeTayuioB MO pa3iMYHBIM MpH3HAKaM. XHUMHUYECKHE CBOHCTBA
METAJIJIOB. DIEKTPOXUMHUYECKUI psA HampsHKeHUH MetamuioB. Meramiotepmus. OOmue
crocoObl  momyuyeHuss — merayuioB.  [lomstue o  mertamnypruu.  [lupomerammyprus,
TUJpOMETAIUTYprus W saekTpometamutyprus. CiuiaBel 4epHble W LBETHbIE. [IpumeHeHune
metauioB. Hemetamnel. OcoOeHHOCTH CTpoeHMsI aToMOB. Hemetaniasl — MpoCThIe BEIIeCTBa.
3aBUCUMOCTh CBOWMCTB Ta@JOM€HOB OT WX TIOJOXKEHUS B MEPUOJMYECKOH CHCTEME.
OxucnuTeIbHbIE 1 BOCCTAHOBUTEIBHEBIC CBOMCTBA HEMETAIIOB B 3aBUCHMOCTH OT UX MOJI0KESHUS
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B pAly OdJEeKTpooTpularenbHocTU. [IpuMeHeHne HemeTtayoB. Meramibl M HEMETAIBl B
aBUAIUH.

Jemoncmpayuu: Konnexuus metamuioB. BzaumoselicTBre MeTamioB ¢ HeMeTauiaMu (kenesa,
LIMHKA U QJTIOMUHUS C CEPOH, AIFOMUHHUS C HOA0M, CYPbMBI C XJIOPOM, TOPEHHE JKEJIE3a B XJIOPE).
['openue meramioB. Amtomunorepmusi. Kosiekiuss HemeramioB. ['openue HemeTamioB (cepsbl,
docthopa, yris). BriTecHeHHe MeHee aKTHBHBIX TaJOr€HOB M3 PAacTBOPOB HMX coiieil Ooisee
AKTUBHBIMHU TajloreHaMu. Mojenb IPOMBIIIJIEHHONW YCTAaHOBKHM Ul IPOM3BOJCTBA CEPHOM
KACIOTHL. Mogens meun uist oOkura u3BecTHsKa. KoJuleKumu MpOoAyKUWH CHIIMKAaTHOM
IPOMBIIIICHHOCTH (cTeKa, ¢hapdopa, pasHca, IeMeHTa pa3InYHbIX MapOK H Jp.).
Jlabopamopnvie onvimoei: 3akanka U OTIyCK cTaqu. O3HAaKOMJIEHHE CO CTPYKTYpaMH CEpOro u
Oenoro uyryHa. PacriozHaBanue pya xenesa.

Ilpakmuueckue 3anamusa: Ilonydenue, coOupaHue u pacrio3HaBaHue ra3oB. Pemenue
SKCHEPUMEHTAIbHBIX 33Ja4. [IpakTUKO-OpHEHTHPOBAaHHBIE 33JlaHUs O POJIM HEOPTaHMYECKOU
XUMUU B CO3/IaHUU HOBBIX MAaTE€pPUAJIOB B aBUALIUH.

2. Oprannveckasi XuMus

2.1. OcHOBHBbIE OHSITUS OPrAHNYECKOWH XMMHUH U TeOPHs CTPOEHHSA
OpPraHMYecKUX CoeIHMHEeHUI

[Ipeamer opranumdeckol xumuu. I[IpuponHBIE, HCKYCCTBEHHBIE M CHHTETHYECKHE
opranuueckue BeniecTBa. (CpaBHEHHE OpPraHMYECKUX BEIIECTB C  HEOPraHMYECKHUMHU.
BanentHocTh. XUMHMYECKOE CTPOCHHE KaK IMOPSAAOK COSAMHEHUS aTOMOB B MOJIEKYJBI IO
BaJIEHTHOCTH. Teopusi cTpoeHus opraHmdyeckux coeauHeHuit A. M. BbyrtnepoBa. OcHoBHbIE
MOJIO’KEHUSI TEOPUU XUMHUYECKOro crpoeHus. Mzomepus u usomepsl. XuMudeckue (GopMyIbl U
MOJIEJIM MOJIEKYJl B opranndecko xumuu. Kiaccudukanus opraHMYecKHX BEIIECTB.
Knaccudukanus BemecTs 1Mo CTPOCHHUIO YITIEPOJHOTO CKelleTa U HaIM4YWi0 (DYHKIMOHAIBHBIX
rpynmn. ['omonoru u romonorus. Hayana nomenknatypsl IUPAC. Knaccudukanus peakuuii B
opraHvueckod xumuu. Peakuum npucoenuHeHus (TUAPUPOBAHMA, TaJOrE€HUPOBAHUS,
TUAPOraJIOr€HUPOBAHMS, THJIpaTaIiH). Peakiun OTILEILICHUS (meruznpupoBaHus,
JIeTUAPOTAIOTeHUPOBAHMUS, leruaparanun). Peakunn 3amenienus. Peakiun nzomepuzaium.
Hemoncmpayuu: Monenu MOJEKYJ TOMOJIOTOB U H30MEPOB OPraHUYECKUX COCAVHEHUM.
KagecTBeHHOE OOHapykeHHME YTiepoia, BOJOpOJa M XJopa B MOJIEKYJIaX OpPraHUYECKHX
COEIMHEHU.
Jlabopamopnutii onvim: VI3roTOBIIEHNE MOJIENENH MOJIEKYJ OPraHUYECKUX BELIECTB.

2.2. YriieBoA0OpOAbI U MX NIPUPOJIHbIEC HCTOYHUKH

AnkaHbl. AJKaHbBI: TOMOJIOTMYECKHMH psJl, W30MEpUs W HOMEHKJIAaTypa aJIKaHOB.
XWMHUYECKHE CBOWCTBA alKaHOB (METaHa, JTaHA): TOPEHHUE, 3aMElIeHHE, pa3JIoKEHHUe,
neruapupoBanue. [IpuMeHeHne ankaHOB Ha OCHOBE CBOWCTB. AJIKEHBI. JTHUJIEH, €T0 MOJTyYEHUE
(meruapupoBaHUEM dTaHA, AETIOJMMEpHU3AIei MoauITUICHA). ['oMoorndeckuii psii, n30Mepus,
HOMEHKJIaTypa QJIKEHOB. XMUMHYECKHE CBOMCTBA JTWUJICHA: TOPEHHE, KAa4eCTBEHHBIE pPEAKIUU
(obeciBeunBaHue OpOMHOM BOABI M pacTBOpa IE€pPMaHTraHaTa Kaius), TUIpaTaius,
nonmMmepusanus. IIlpuMeHnenue dTuneHa Ha OCHOBE CBOMCTB. JlueHbl M Kayudyku. Ilonstue o
JMeHaxX Kak yriIeBOAOpOAax C IByMs ABOWHBIMH CBs3AMU. CONpsKEHHbIE AUEHBI. XUMHUUYECKUE
cBoiicTBa OyTtanueHa-1,3 u m3ompeHa: oOeclBeynBaHHEe OpPOMHON BOJABI M MOJMMEpH3AIMs B
Kayuyku. HarypanpHblil U cuHTEeTHYECKHE KaydyKd. Pe3nna. AnkuHbl. AnieTuineH. XuMH4YecKue
CBOWCTBA aleTWJIEHa: TOpeHue, oOeciBeunBaHUE OpOMHON  BOABI, MPHUCOCTUHEHUN
XJIOpOBOJIOpOAAa M rujpaTtauus. [IpuMeHeHrne aneTuieHa Ha OCHOBE CBOMCTB. MeEKKIIaccoBast
u3oMepus ¢ ankagueHaMmu. Apensl. benszon. Xumudeckue cBoiicTBa OeH3051a: TOPEHUE, PEAKLIUU
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3aMelneHus (rajoreHupoBaHue, HuTpoBaHue). [IpuMeHenme OeH305la Ha OCHOBE CBOMCTB.
IIpupoaHbIE MCTOYHUKM YIVIEBOAOPOAOB. lIpuponHelii ras: cocraB, NIPUMEHEHHE B KayeCTBE
toruBa. HedTs. Cocta u nepepabotka nedru. [leperonka negru. Hedrenpomaykrsi.
Jemoncmpayuu: I'opeHue MeTaHa, O3TWieHa, aueruieHa. OTHOLIEHME MeTaHa, 3TUJICHA,
arieTnieHa u OeH30J1a K pacTBOpaM MepMaHTraHaTta Kanus u OpoMHoi Boze. [lomyuenue stuinena
peakuuein Jerujparalyy 3TaHoJa, aleTHIeHa — TUAPOJIN30M KapOuaa Kanbuus. PasnoxeHnue
KaydyKa [IpU HarpEeBaHUU, UCIBITAHUE MTPOIYKTOB Pa3jIoKEHUs HAa HeNpeAeabHOCTh. Komneknus
obpasuoB Hedptn wu HedrempoxykroB. Kommekums «KameHHBIH yromb W HOpOAyKUUS
KOKCOXMMHYECKOTO IPOU3BOACTBAY.

Jlabopamopnuie onvimor: O3HAKOMIICHHE C KOJUICKIMEW 0Opa3loB HEPTH W HPOAYKTOB €€
nepepaboTku. O3HAKOMJICHHE C KOJIICKIHEeH KayuyKOB U 00pa3liaMy U3/IeIUN U3 PEe3UHBI.
Ilpakmuueckoe 3anamue: 1lonyyeHue 3TUIEHa U U3y4YECHUE €r0 CBOWCTB. PemeHue npakTuko-
OPUEHTUPOBAHHBIX TEOPETUUECKUX 3a/JaHUI HA CBOWCTBA YTJIEBOIOPOIOB.

2.3. Kucaopoacoaepxamue opraHudyecKue coeIuHeHust

Cnuptel. [lonydyeHue »srTaHona OpOXEHHMEM TJIIOKO3bl M TUJpaTaluedl ASTHIICHA.

['mapoxcuipHas rpynmna Kak GyHKunoHambHas. [loHATHE O IpeaebHBIX OHOATOMHBIX CITUPTaX.
XVUMHUYECKHUE CBOMCTBA JTaHOJA: B3aWMOJCHCTBHE C HATpueM, OOpa3oBaHUE IPOCTHIX U
CIIOKHBIX A(UpPOB, OKHCJICHHWE B anpaeruia. l[IpuMeHeHHMe STaHONa HAa OCHOBE CBOWCTB.
AJIKOronmsmM, ero IocieAcTBUs Ul OpraHu3Ma 4elloBeKa U IpenynpexiaeHue. [nmuepun kak
IIPEJICTaBUTENIb MHOTOATOMHBIX CIUPTOB. KaduecTBeHHas peakuus Ha MHOTOAQTOMHBIE CIIUPTBHI.
[Tpumenenue rimuuepuna. Penon. dusznyeckne M XMMUYECKHE CBOMCTBa (eHona. B3zaumuoe
BIMSHHE aTOMOB B MoOJIEKyJie (peHosia: B3aMMOIEWCTBUE C THUAPOKCHJIOM HATpHsl M a30THOM
kucinotoil. Ilpumenenue ¢eHona Ha ocHoBe CBOMCTB. Ambjaerujsl. [loHsTue o0 ambaerupax.
AnpreruHas rpynna kak ¢yHKUMoHaimbHas. dopManblaerus U ero CBOMCTBA: OKHCICHHE B
COOTBETCTBYIOIYI0 KHCJOTY, BOCCTaHOBJIEHME B COOTBETCTBYromMi cnuptT. Ilomyuenue
JIBJIETUI0B OKUCIIEHUEM COOTBETCTBYIOUIMX cUPTOB. [IpuMenenue ¢popmanpaernia Ha OCHOBE
ero ceoiicts. KapOoHoBsle kucnotsl. [TonsTre o kapOOHOBBIX KuciaoTax. KapOokcunpHas rpymmna
Kak (yHKIMOHaJbHasA. ['oMoI0ruueckuil psaa npeaeabHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[Tonyyenne kapOOHOBBIX KUCJIOT OKHCIEHHUEM ajibJAETHI0B. XMMHUYECKHE CBOWCTBA YKCYCHOM
KHUCIIOTBI: OOIIME CBOMCTBA C€ MHUHEpPaIbHBIMU KHUCIOTaMU M peakuus 3TepuUKaLNU.
IIpuMeHeHne yKCYyCHOM KHMCJIOTBI HA OCHOBE CBOMCTB. BmIcIIne JKHpHBIE KHUCIOTHI HA IpUMEpE
NaJIbMUTUHOBOM M cTeapuHOBOW. CioxkHble 3¢upbl U Kupbl. [lodyueHue CIOXKHBIX 3(QUpPOB
peaxueit stepudukanmu. Cnoxsbsle 3¢upbl B NpUpoJe, UX 3HaueHue. [IpuMeHenne cioXHbIX
3¢upoB Ha OCHOBE CBOMCTB. JKupbI Kak cinoxkHbie 3¢upsl. Kinaccudukanus xupoB. XuMu4eckue
CBOICTBa ’)KMPOB: THAPOIU3 U TUIPUPOBAHHE KUIKUX KHUPOB. [IprMeHeHre KUpOB Ha OCHOBE
CcBOMCTB. Mpima. VYrneBoasl. YTeBOAbl, WX Kiaccuukamus: MoHocaxapuabl (TJIFOKO3a,
bpykTo3a), Aucaxapupl (caxaposa) W Moiucaxapuibl (Kpaxmal M 1euironosa). ['mokoza —
BEIIECTBO C JIBOMCTBEHHOW (hyHKUMEH — albJeruJocnupT. XUMUYECKUE CBOMCTBA TIIIOKO3bI:
OKHUCJICHHE B TJIIOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHHE B COpPOMT, CIHUPTOBOE OpOKEHHUE.
ITpuMeHeHrE TIIIOKO3bI HA OCHOBE CBOWCTB. 3HAUEHME YIUVIEBOAOB B JKMBOU NMPUPOAE U KU3HU
yenoBeka. [loHATMe O peakuusax MOJMKOHACHCALMM W TUAPOJIM3a Ha  IpHUMEpe
B3aMMOIIPEBPALLICHHI: TIIFOK03a <> IOJUCaXapHl.
Hemoncmpayuu: OxucieHue cnupra B anpaeruj. KadecTBeHHbIE peakMM Ha MHOTOaTOMHBIE
cnupthl. PactBopuMocTh (eHonma B Boxe mNpU OOBIUHONW TeMmIepaType U HarpeBaHMU.
KavectBennsie peakuuu Ha (enon. Peakuusi cepeOpsHOro 3epkajia anbIeTUIOB M TIHOKO3BI
Okucinenre aiabACTUIOB U TJIOKO3bI B KUCIOTY C Tmomombio ruapokcuaa wmeau (II).
KauectBennas peakuus Ha kpaxmai. Komnekius apupHbIX Maces.
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Jlabopamopusie onvimel: PacTBOpeHUE TNMIIEprHA B BOAE U B3aMMOJACHCTBUE C THIPOKCHIOM
mean (II). CBoiicTBa YKCYCHOW KHCIOTBHI, OOIIME CO CBOWCTBAMH MHHEPATBHBIX KHCIIOT.
JlokazaTenbCcTBO HEMPEAENbHOI0 XapakTepa >KUIKOro Xupa. B3aumonelcTBHe TIIIOKO3bI U
caxapo3sl ¢ rugpokcuom Meau (II). KauectBennast peakius Ha KpaxMail.

Ilpakmuueckue 3anamusa: KapOoHOBBIE KUCIOTHI, UX CBOMCTBA. ['eHeTHUEeCKas B3aUMOCBS3b
MEXIy OCHOBHBIMH KJIaCCaMU KHCIIOPOJCOACPKAIINX COSTUHEHUM.

2.4. A3oTcoaep:xamme opranuyeckue coeqnHenus. lloanmepnl

Amunsbl. Ilonstue o0 amuHax. AnudaTuueckue amMHuHBL, HMX Kilaccuukanus u
HOMEHKJIaTypa. AHWIMH KaK oprannyeckoe ocHoBaHue. [lomydenue aHuanHa U3 HUTPOOEH30I1a.
[IpyMeHeHre aHWIMHA HA OCHOBE CBOMCTB. AMHUHOKHUCIOTBL. AMUHOKHUCIOTHI Kak aM(pOoTepHbIe
TU(GYHKIIMOHATIbHBIE OpPraHUYECKUE COCAMHEHUS. XUMHUYECKHE CBOICTBA aMHUHOKHUCIOT:
B3aMMOJICICTBHE C WIENIOYaMU, KHUCIOTaMU U JAPYT C APYroM (peakuus IMOJUKOHICHCAIINH).
[lentuanas cBs3b U monunentuisl. [IpruMeHeHne aMMHOKHMCIOT Ha OCHOBE CBOMCTB. bemkwu.
[lepBuuHas, BTOpHYHAs, TPETHYHAs CTPYKTYphl O€IKoB. XHWMHUYECKHE CBONCTBA OEJKOB:
ropeHue, JeHaTypalus, THAPOIu3, IIBETHbIC peakiuu. bruonoruueckue GyHKINN OETKOB.
Hemoncmpayuu: B3anMOJelCTBUE aMMHAKa M aHWJIMHA C COJITHOM KHUCJIOTOW. Peakius
aHWJIUMHA ¢ OpoMHOM BOJMOM. JlokazaTenbCTBO HaMM4usl (PYHKIIMOHAJIBHBIX TPYIIT B PacTBOpPax
aMUHOKUCIIOT. PacTBOpeHne u ocaxaeHne 0enkoB. [[BeTHbIC peakiuy OeIKoB.
Jlabopamopnuvie onvimel: PactBopenue OenkoB B Bojge. OOHapykeHUE OCIKOB B MOJIOKE U
MsicHOM OynboHe. JleHaTyparusi pacTBopa Oelka KypuHOTO SifIia CIIUPTOM, PAacTBOPAMH COJICH
TSDKEJIBIX METAJUIOB U MPU HArPEBaHUHU.
Ilpakmuueckue 3anamusa: PenieHue -HKCIEPUMEHTANBHBIX 337a4 HAa HMIACHTHU(PUKAIHIO
OpraHWYECKUX COeAMHEHUH. Pelienne mpakTHKO-OpUEHTHPOBAHHBIX TEOPETHUECKUX 3aJaHUN HA
CBOMCTBA OPraHUYECKUX COCTMHEHUH.

2.5. llotumepsl

[Tomumepsl. benku u monucaxapuabl kKak Ouonomumepsl. Ilmactmaccsl. Ilomydenue
IIOJIMMEPOB  peaKklUMel MONMMEpPU3alud M TNOJMKOHAEHCAUMH. TepMOIUIaCTUYHBIE U
TEpMOpEaKTUBHBIE IacTMaccel. [IpencraBurenn miactmacc. IIpumeneHune macTMace.
Bosnokna, ux knaccuduxanus. [lomyueHue BojgokoH. OTnenbHblE NPEACTaBUTENN XUMHYECKHX
BOJIOKOH. HOJ’II/IMepBI B aBUaIlluH. KOMHOSHHI/IOHHBI@ MaTcpurabl.
Hemoncmpayuu: I'opeHre NTUYLETO IIEPA U MEPCTIHON HUTH.
Ilpakmuueckue 3anamus: PacriozHaBaHHE IUIACTMACC U BOJIOKOH.
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2.3 TemaTnyeckui nJIaH y4eO0HOro npeamera « XuMush»

HanmenoBanmue Conep:xanue y4eOHOro MaTtepuaa u (pOpMbl OPraHU3aAUNHU AeATeIbHOCTH O0bem JInYHOCTHBIE
a3/1eJI0B U TeM o0yuyarumuxcsi €3yJIbTaThl
paA y - B yacax Pe3y
1 2 3
BBEJEHUE. OBLIASA U HEOPI'AHUYECKAS XUMMUSL.
Tema 1.1 OcHoBHBIE Copepxanne yaeOHOr0 MaTepuaa 4
TIOHSTHUSA U 3aKOHBI _
N— 1. HayuHble MeTOABI TO3HAHMS BEIIECTB M XUMHUYECKHUX ABJICHUI. Poib skcriepumMenTa JIP 8, JIP 20, JIP 22,
' Y TEOPUHU B XUMUU. MOJENMPOBAHNE XUMHUYECKHUX MTPOLECCOB. JIP 26, JIP 32
OK1,0K2,0K4,0K7
2.OCHOBHBIC MOHATHUS U 3aKOHBI XHUMHUHU.
IIK 1.1.
Tema 1.2 Coneprxanue yueOHOro MaTepuasa 2
[Tepuoanueckuit — —
1.Ilepuognueckuii 3axoH J[.1. Menneneera. CTpoeHne aToMa U IEPUOIUYECKHUIN 3aKOH JIP 8, JIP 20, JIP 22,
3aKoH, lleproanueckas
J.. Menneneena. JIP 26, JIP 32
CUCTEMA XUMHUYECKUX
JJIEMEHTOB B = 5 5 0OK1,0K2,0K4,0K7
JI.M.Meneneesa. TOM YHCJIe, TTPAKTUYECKUX 3aHATHH U J1aOOpaTOPHBIX pabOT 5 e
Ctpoenne aToma. 1. CTpoeHue atoma. o
Tewma 1.3 Ctpoenue Coneprxanne ydeOHOT0 MaTepuana 4 JIP 8, JIP 20, JIP 22,
BEIIECTBA. JIP 26, JIP 32
ArperaTHble COCTOSTHUS BenecTB. YucThie BelecTBa U cMecu. JlucrepcHble CUCTEMBI. OK1,0K2,0K4,0K7
B ToM umcIie, NPakTHYECKUX 3aHATHI M IaDOPAaTOPHBIX paboT 2 IIK 1.1.
1. BUapl XUMHYECKOM CBSA3H.
Tema 1.4 Coneprxanne ydeOHOT0 MaTepuana 5

Bopa. PacTBopsl.

Bopna. PactBopsl. PacTBOpeHue.

JIP 8, JIP 20, JIP 22,
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DIEeKTpoNIUTHYECKAs

DNEKTPOIUTHI U HEAJIEKTPOIUTHL. DIIEKTPOIUTHUECKas Auccoluanus. Peakuuu

JIP 26, JIP 32

JUCCOITHAITHS.
HOHHOI'0 OOMeHa. 0OK1,0K2,0K4,0K7
IIpogeccrnoHaILHO OPHEHTHPOBAHHOE COJACPKAHUE IIK 1.1.
IIpakTuyeckas padora. PemieHre NpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUMN
Ha pacTBOPHI, HCIIOIb3yeMble B OBITOBOM M TPOU3BOACTBEHHOW JACSITEIBHOCTH
YeJIoBeKa
Tema 1.5 Copepxanue yueOHOro MaTepuana JIP 8, JIP 20, JIP 22,
Knaccudukanms — - JP 26, JIP 32
T ——— Kucnotsl u ux cBoiictBa. Conu ux CBOWCTBA.
. OcHoBanus 1 ux cBoiictBa. OKCUIBI U MX CBOMCTBA. OK1,0K2,0K4,0K7
COCTMHCHHUH M MX
. IIpodeccrnonaibHO OPMEHTHPOBAHHOE COIEP:KAHUE
CBOICTBA. IIK 1.1.

IIpakTnueckas paGora PemeHne NpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX
3aJlaHui Ha CBOMCTBA, COCTaB, IOJyYEHHE U OE30M1aCHOE HUCIIOJIb30BAHUE BaXKHEHIINX
HEOpPraHMYECKUX BEIIECTB B OBITY U MPAKTHUECKOMN JEITEIbHOCTH YeJIOBEeKa

Tema 1.6 Xumuueckue
peakiuu

Coneprxanue y4eOHOT0o MaTepuana

Knaccugukaius XuMHUECKUX PeakLUil.

CKOpoCTh XMMHUYECKUX peaklnii. XMMHUYECKOe paBHOBECHE.

JIP 8, JIP 20, JIP 22,
JIP 26, JIP 32
OK1,0K2,0K4,0K7
MK 1.1.

IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COACPKAHUE

IIpakTnuyeckas padora. PemeHne npakTHKO-OPUEHTUPOBAHHBIX 33/JaHUI Ha aHAIU3
(GakTOpOoB, BIHUAIOUIMX HAa HW3MEHEHHE CKOPOCTH XHMMHUYECKOM peakiuu | Ha
npuMeHenne npuniuna Jle-Illatense A HaXOXAEHUS HANpaBlICHUS CMEIICHUs
paBHOBECHs] XMMHUECKOM peakiuu W aHadu3 (aKTOpPOB, BIMSIOMIMX HA CMELICHHE
XUMHYECKOTO PABHOBECHS.

Tema 1.7
Meramisl n

Copepxanne yaeOHOTO MaTepuana

OO6m1ast xapaKTepUCTHKA METAJITIOB.

JIP 8, JIP 20, JIP 22,
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HEMETaJUIbL. OO0mas xapaKTeprCcTUKa HEMETAJIIOB. JIP 26, JIP 32
IIpodeccnoHabHO OPUEHTHPOBAHHOE COJEPKAHUE
OK1,0K2,0K4,0K7
IIpakTuyeckasi padora [IpakTHKO-OpHEHTHPOBAHHBIC 3aaHUS O POJIU 2
HEOPraHUYECKOW XMMHUHU B CO3JJaHUH HOBBIX MAaTEpPHAJIOB B aBUAIIUH.
B Tom uuncne, mpakTHUeCKUX 3aHATHI U 1a00paTOPHBIX padoT IIK 1.1.
1. Pemenue sKkcriepuMEHTAILHBIX 331249 Ha UACHTU(UKAIIUIO HEOPTaHUYECKHIX 4
COCIMHEHHU I
2. [lonydeHue ra3os
KonTposbHOe TecTUpOBaHUE. JIP 8, JIP 20, JIP 22,
o) JIP 26, JIP 32
OK1,0K2,0K4,0K7
IIK 1.1.
OPI'AHUYECKAS XUMMUHAI.
Tema 2.1 Coneprxanue yueOHOro MaTepuaa
OCHOBHBIE TOHSATHS
. 2 JIP 8, JIP 20, JIP 22,
OpraHUYeCKON XUMHUHU
. N JIP 26, JIP 32
u Teopust xumuueckoro | [Ipeamer opranndeckoit xumun. Teopust CTpoeHUs: OpraHuYecKuX coeuHeHu A.M.
CTPOEHUS Bytneposa. Kimaccudukanus opranndeckux BemiectB. Kinaccudukarus peakiuii B OK1,0K2,0K4,0K7
OpraHHu4YeCcKux Opr&HH‘lCCKOI’I XUMHU.
COEJTMHEHUH. IIK 1.1.
Tema 2.2 Coneprxanne yd4eOHOTO MaTepurasa
YTriaeBogopoibl U uX
AnKaHEL 12 JIP 8, JIP 20, JIP 22,
MIPUPOTHBIC
JIP 26, JIP 32
HCTOYHHUKH

Ankensl. Ankaguensl. Kayuykn.

AJKUAHEL

OK1,0K2,0K4,0K7
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ApeHbl.

[IpupoaHbIe HCTOYHUKH YIIIEBOJAOPOIOB.

B Tom uncne, mpakTHUeCKUX 3aHATHI U 1a00paTOPHBIX padoT

1. Ilony4yeHue 3TUIICHA U U3YYEHUE €r0 CBOMCTB.

IIK 1.1.

HpO(l)eCCI/IOHaJIbHO OPHUECHTHPOBAHHO€ COACPKAHUEC

IIpakTnyeckas padora. Penenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX
3aJlaHui Ha CBOMCTBA YTJIEBOJOPO/IOB.

Tema 2.3
Kucnoponconepxkariue
OpraHUYECKUE
COEIMHEHHS.

Copep:xanue yueOHOro MaTepuana

CHI/IprIZ OJHOATOMHBIC 1 MHOT'OaATOMHBIC.

denobl.

AJLIeruael.

Kap6OHOBBIC KHUCJIOTHI, UX CBOICTBA.

CrnosxHble 3(UpBbI U )KUPBIL.

YrneBonnl.

14

B tom YHUCJIC, NPAKTUYCCKUX 3aHATHH U Ha60paTOpHBIX pa60T

1. KapOoHOBBIE KUCITOTHI.

2 I'eHeTnyeckas B3aMOCBSI3b MCKAY OCHOBHBIMHU KJIACCAMU KHUCJIOPOACOACPKAIIUX

COEIUHEHUN.

JIP 8, JIP 20, JIP 22,
JIP 26, JIP 32

OK1,0K2,0K4,0K7

IIK 1.1.

Tema 2.4
A3oTtcoaepikaiiue

Conepxkanue yq4eOHOro MaTepHaia

AMUHEL

JIP 8, JIP 20, JIP 22,
JIP 26, JIP 32
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OpraHu4eCcKue AMHHOKHCIIOTEL. OK1,0K2,0K4,0K7
COEIUHEHUS. [p— K L1
B Tom uncne, mpakTuueckux 3aHATHI U 1a00paTOPHBIX padoT
1. PenieHre YKCIIEPUMEHTAIBHBIX 33124 HA UICHTH(PUKAIIUIO OPraHHISCKUX 2
COCIMHEHU.
IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COACPKAHUE
2
IIpakTHyeckasi padora. PenieHne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX
3aJJaHUd Ha CBOMCTBA OPraHUYECKUX COCIMHEHHUM.
Tema 2.5 ITIpodeccnonaibHO OPUEHTHPOBAHHOE COIEPKAHME o)
[Tonumepsr.
[Tonumepsl. [1nactmaccel. BonokHna. [lonmmeps! B aBuanuu. KoMno3suunoHHbIE JIP 8, JIP 20, JIP 22,
MaTepUabl. JIP 26, JIP 32
B ToM uncie, npakTHUECKUX 3aHATHH U 1a0OpaTOpHBIX padoT OK1,0K2,0K4,0K7
2 MK 1.1.
1. Pacrio3HaBaHUE IUIACTMACC U BOJIOKOH.
dopma NpoMexyTOUHOU aTTecTanuu — AudepeHInpoBaHHbIN 3a4eT. JIP 8, JIP 20, JIP 22,
o) JIP 26, JIP 32
OK1,0K2,0K4,0K7
MK 1.1.
Bcero: 78
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3. YCJIOBUA PEAJIM3AIIUUA ITPOI'PAMMBI
OBHIEOBPA3OBATEJIBHOI'O IPEAMETA «Xumusi»

1.1.Tpe0oBaHusA K MUHUMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY

00ecreYeHu 0
Jlist u3yueHust yaeOHOTOo MpeIMeTa He00X0IMMO HAINYHE KaOMHETa « X UMHSD»
O6opynoBanue y4eOHOro kaduHeTa (HAIJISAHbIE MOCOOMS):

e pabouee MECTO MPENOaBaATEIs;

e pabourie MecTa 00y4arOLUXCA [0 YUCITY O0yUaIOLUXCs B TPYIIIIE;

CTOJI JTAOOPATOPHBIN IEMOHCTPALMOHHBIH;
®  OrHETYIIUTEIb;
e Ha0OPHI HIAPOCTEPKHEBBIX MOJEIEH MOJICKYI,
®  MOJENM KPUCTALTMYECKUX PEUIETOK,
®  KOJUICKIIMH MPOCTHIX U CIOXKHBIX BEIIECTB W/MIIM KOJJICKIIUH MTOJUMEPOB;
®  KOJUICKIHSI TOPHBIX ITOPOJ U MUHEPAJIOB,
e Tabmuua MeHyeneesa,
e yuyeOHbIC (DUITBMEI,
¢ 1udpoBsIe 00pa30BaTEIBHBIE PECYPCHL.
Texnnuyeckue cpeacTBa 00y4eHuUs :

® KOMIIBIOTEP C JUIIEH3UOHHBIM MPOTPaMMHBIM 00€CIIEUeHHUEM JJIsl IPEToaaBaTes;
® [IEpPCOHAIBHBIN KOMIbBIOTEP C nepudepuein 1uist yyaerocs;
e MyJIbTUMEHA IPOEKTOP;
® JIEMOHCTPALIMOHHBIN JKpaH;
Oo6opynoBanue J1adoparopun U padouyux MecT Ja0OpaTOPUM: MEH3YPKH, MMHUITETKH-

KareJabHUIIbI, TEPMOMETPBI, MUKPOCKOII, JIyMbl, IPEIMETHbIE U MOKPOBHBIE CTEKIIA, MJIAHIIETHI
JUI KaleJIbHBIX peakiuid, (uibTpoBaibHas Oymara, HNPOMBIBAIKH, CTEKJISIHHbIE MPOOUPKH,
pEe3HHOBBIE MPOOKH, (HOHAPHKH, HAOOP PEAKTHBOB, CTEKISHHBIE MaJOYKH, IITATUBBI IS
POOUPOK; MEPHBIE LIMJIMHAPHI, BODOHKH CTEKJISTHHbIE, BOPOHKH JI€TUTENbHbIE [IUINHAPUYECKUE
(50-100 mi), cTynku ¢ mecTUKoM, GapdopoBble YalIku, MUHUETHI, GUIBTPHI OyMakHbIE, BaTa,
MapJsi, YacoBbl€ CTEKJA, JJIEKTPOIUIMTKM, JIaOOpaTOpHBbIE ILUTATUBBI, CIHUPTOBBIE TOPENKH,
CIHMYKHU, IpUOOp A MOJMy4YeHHs Tra3oB (MM NpoOupKa ¢ ra300TBOJHON TPYOKOM), AepkaTenu
JUTsL IPOOUPOK, CKIISIHKH ISl XpaHEHUsI peaKTUBOB, pa3/laTOUHbIE JIOTKH; XUMUYECKUE CTaKaHbI
(50, 100 u 200 mu1); mmarenaw; NUHIETHI; TUTEIbHBIE MBI, CEKYHIOMEPHI (TaliMepbl), MEPHBIE
npobupku (Ha 10-20 M) u Mmepsble konOwl (25, 50, 100 u 200 mu), BomsHas OaHs (WiIu
TEPMOCTAT), CTEKJSHHBIC MMAJOYKHU, KOHMYECKHe KoiObl mns tutpoBanus (50 u 100 mum);
UH/IUKATOpHBIE TMOJOCKKM [uid onpeaeneHus pH W craHgapTHas WMHOUMKATOpHas IIKaa;

YHUBEpCaIbHBIN HHAUKATOP; ureTkd Ha 1, 10, 50 ma (unu qo3atopsl Ha 1, 5 u 10 mur), 6ropeTkn
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JUISl TATPOBAHUS, MeauIHCKUe mmpuilel Ha 100-150 M, mabopaTopHbie /WU aHATUTUYECKHE

Bechl, pH-MeTphl, CylmmibHbIN mKkad, u ap. 1abopatopHoe 000pya0BaHUE.

NudopmanuonHoe odecredeHue
OcHoBHas JuTepaTypa

1. T'abpuensu O.C., Xumusa 10-11 knacc / I'abpuensu O.C.. — Mocksa :
Axuunonepnoe obmectBo "HznarensctBo "IIpocsemenue”, 2020.

Jlono/IHUTeIbHAS JIUTepaTypa

1. T'abpuensu O. C., Xumus g npodeccuil M crenuanbHOCTEH TEXHUYECKOro Mpoduis:
YYeOHUK JUISI CTY/I. YUpPEeXKIeHUH cpen. mpod. oopazoBanus.. / ['abpuensa O. C., Octpoymos U.
I'.. — Mockga : U3narenbckuii neHTp "Axagemus', 2019.

2. Tabpuensa O. C., [IIpaktukym: yde0. Ilocobme mis cTyn. YYpexACHHA cpea. npod.
obOpazoBanus / T'abpuensu O. C., OctpoymoB U. I'.. — MockBa : M3narenbCkuii LEHTP
"Axanemus", 2017.

3. T'abpuensn O. C., Tectbl, 3a1a4u U ynpaxxHEHUs: y4eO. mocoOue s CTyA. YUPEKICHHI
cpen. pod. obpazoanus. / ['abpuensu O. C., JIsicoBa I'. I'.. — MockBa : 3pareinbCkuii IEHTP
"Axkanemusa", 2017.

DJIEKTPOHHBIE 00pa30BaTeIbHbIC PECYPChI

1. https://www.yaklass.ru/. — Jlata nocryna: 24.04.2023.
2. https://resh.edu.ru/. — Jlata noctymna: 24.04.2023.

DJIeKTPOHHbIe MH(OPMAIHOHHBIE pecypchl

1. http://school-collection.edu.ru/. — [lata noctyna: 24.04.2023
2. https://media.foxford.ru/chemistry_online/. — [lata noctyna: 24.04.2023.
3. https://chem-ege.sdamgia.ru/ . — [lata goctyna: 24.04.2023.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA
OBHIEOBPA3OBATEJIBHOI'O ITPEIMETA «Xumus»

KoHTpons u oueHka pe3yiapTaToB OOyu€HHMsl OCYLIECTBISETCA MpenojaBaTeieM B
npoliecce MPOBEACHHS MPAKTUYECKUX 3aHATHHA, TECTHPOBAHUN, KOHTPOJIBHBIX paboT, a Takxke
BBINOJIHEHUS 00Yy4aroIUMKCA WHAMBUYaIbHBIX 3aJaHUi. Pe3ynpTaThl 00ydeHus onpenensior,
4TO OOyYarouiyecsl JOJKHbI 3HATh, [IOHUMATh U JEMOHCTPUPOBATH 10 3aBEPLIECHUU HU3YUEHUS

npeaMeTa.

Jnst hopMHUpOBaHUS, KOHTPOJISI U OLIEHKU PE3yJIbTaTOB OCBOEHUS Y4eOHOIO IpeaMera
UCIIOJIb3YEeTCsl CUCTEMa OLIEHOYHBIX MEPOIIPUATHUIL, MpeICTaBIIAOLas COO0N KOMIUIEKC yUeOHbIX
MEPONPUITHI, COTIACOBAHHBIX C pe3ysibTaTaMu OOyueHUs U CPOPMYJIUPOBAHHBIX C YYETOM
DI'OC COO (mpeamertHble pe3yiabTatsl no npeamery) u PIrocC CIIO.

Oob6masi/npogeccuoHanbHas Paszngen/Tema Tun oeHOYHbIX
KOMIIETEeHII NS MeponpusiTUs
OK 01. Beibupars P1 Tema 1.1,1.2,1.3,1.4,1.5,1.6,1.7 | Tecrupopamue
CIIOCOOBI penIcHHs 3a/1a4 P2 Tema 2.1,2.2,2.3,2.4,2.5 YcrHblil onpoc
npodecCuoHAIBHON XUMHUYECKUU
JIeSITeIbHOCTH JUKTAHT
MIPUMEHUTEITEHO NunuBunyanpHas
K pa3JINYHbIM KOHTEKCTaM CaMOCTOATEIIbHAS
pabora
[IpencraBnenue
pE3yIbTaTOB
MPaKTUYECKUX
pabort
Kontponbnas
pabora
OK 02 Hcnoas30BaTh Pl Tema 1.1,1.2,1.3,1.4,1.5,1.6, 1.7 TectupoBanue
COBPEMCHHBIC CPELICTBA P2 Tema2.1,2.2,2.3,2.4,2.5 VYCTHBIN 0MpoC
MMOVCKa, aHAIN3a 1 VHaMBAyaIbHAS
EE(T;(?HI\E’;TEEH; CaMOCTOSTENIbHAS
I/IH(i)OgMaEI/IOHHBIe TEXHOJIOTHH pabora
U111 BBEITIOJTHEHUS 33124 Ipencraenenue
npodeccHoHaNbLHON pesyIbTaTosn
NEATEIIbHOCTH HMPaKTHIECKNX
pabor
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OK 04 D¢ dexruBno Pl Temal.1,1.2,1.3,1.4,1.5,1.6,1.7 | TectupoBanue
B3aHMMOJCHCTBOBATh U P2 Tema 2.1,2.2,2.3,2.4,2.5 YcrHbIi onpoc
paboTaTh B KOJUICKTUBE U NunuBunyanpHas
KOMaH/Ie CaMOCTOSTEIIbHAS
paborta
IIpencraBinenue
pe3yabTaToOB
MPAKTUYECKHUX
pabor
OK 07 CopneiicTBOBath P1 Tema1.1,1.2,1.3,1.4,1.5,1.6,1.7 | Nuausunyansnas
COXPaHEHUIO OKPYKaroIIei P2 Tema2.1,2.2,2.3,2.4,2.5 CaMOCTOATEIIbHAS
Cpelibl, pecypcocOepekeHHIO, paborta
MIPUMEHSTH 3HAHUS 00 [IpencraBieHue
W3MEHECHUU KJIMMaTa, pe3ybTaToB
MIPUHITUTIBI OEPEKITHBOTO MIPaKTUYECKHUX
MIPOU3BOJICTBA, 3PPEKTUBHO pabor
JICIICTBOBAThH B
Ype3BbIYAIHBIX CUTYAITUSIX
IIK 1.1. [Iposoauts pabotei o | P1 Tema 1.1, 1.2, 1.3,1.4, 1.5, 1.6, 1.7 TectupoBanue
TEXHOJOTMYECKOM IOJITOTOBKE P2 Tema 2'1’ 2.2’ 2'3’ 2.4, 2.5 VY cTHBIN orpoc
MIPOM3BOJICTBA ISl peaTu3alliuu XUMIUECKIii
TEXHOJIOTMYECKOTO Tpoliecca. HKTAHT
NuauBunyansHas
CaMOCTOSATEIbHAS
paborta
[IpencraBnenue
pe3yabTaTOB
MPaKTUYECKUX
pabor
Kontponbnas
pabora
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