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1. OBIIASI XAPAKTEPUCTUKA PABOUYEHA ITPOI'PAMMBbI
YYEBHOU JUCIUIIVINHBI

1.1. Ob6sacTh npuMeHeHus1 padoueii MPOrpaMMbl

PaGouas nporpamma yuebHoM nucuumminabl OY /.12 Xumus B ciennaabHOCTH
SBJISIETCS 4YacThl0 MPOrpaMMbl TOJATOTOBKH CHEIMATUCTOB CPEIHETr0 3BEHA B
coorBerctBUM ¢ PI'OC CIIO mo cnenuansHocTaM 08.02.01 CrpoutensctBo u
JKCIUTyaTalus 3JaHUd W COOPYKECHUM (6azoBas moxaroroBka), 13.02.07
DiekTpocHaO)eHue (110 OTPacysm).

1.2.MecTto  y4yeOHOIl  AUCUMIUIMHBI B  IpOrpaMMe  MOATOTOBKH
CNENHAJTHUCTOB CPeIHero 3BeHa

Vuebnas guctuuminaa OVl 12 Xumus B CHEIHAIBHOCTH OTHOCHUTCS K
OO6uuM  y4eOHBIM  JUCHMIUIMHAM  00IIeo0pa3oBaTeIbHOTO  ITMKIA.  YdeOHas
mucruumaa OY/]. 12 XuMust B CISTIMATIEHOCTH U3yvaeTcsi Ha 0a30BOM YpOBHE.

1.3. leau u 3aga4n y4eOHOH TUCUMILIMHBI — TPeOOBAHUSA K pe3yJibTaTaM
0CBOEHMSI YUeOHOI JUCIUNINHBI

OcBoeHnne coxaepkanus ydyeOHoW gucuumiuael OV, 12 Xumnua B
CIEUHUAIBHOCTH  O0ECMeUnBaeT  JOCTHUKEHUE  OOYyYarOUIMMHUCS  JTUYHOCTHBIX
pe3yJIbTATOB:

JIM4HOCTHBIE pe3yJIbTaThl Koa 1nyHOCTHBIX
peau3anuu NporpaMMbl BOCIIUTAHUS Pe3yJbTaTOB peau3anuu
(Oeckpunmopbwi) NPOrpaMMbl BOCIUTAHUS
Oco3natonuii ce0s TpakJaHUHOM M 3alUIUTHUKOM BEJIUKOU JIP 1
CTpaHsbl.
IIposssromui AKTUBHYIO rpaXkIaHCKYIO [IO3UIUIO,

JEMOHCTPUPYIOUIUI NPUBEPKEHHOCTh IMPUHLMUIIAM YECTHOCTH,
MOPSAJOYHOCTH, OTKPBITOCTH, 3KOHOMHUYECKH AaKTUBHBIA U
YY4acTBYIOIIMM B CTYJAEHYECKOM M  TEPPUTOPUAIBHOM JIP 2
CaMOYIPaBJICHUH, B TOM YHCJIE Ha YCIOBHAX JOOpPOBOIBUYECTBA,
MPOAYKTUBHO  B3aUMOJEHCTBYIOIIMH W  y4acTBYIOIIMM B
JESATEeTbHOCTH OOIIECTBEHHBIX OpPraHu3aIni.

Cobmrofaronuii HOPMBI TPABOIIOPSIAKA, CIACAYIOMNUNA HaAeaIaM
IpaXkJIaHCKOro oOmiecTBa, obecrnedeHus 0e30MacHOCTH, MpaB U
cBoOox rpaxaan Poccuu. JlosibHBIE K yCTaHOBKaM H
MIPOSIBJIICHUSM MPEACTaBUTENICH CYOKYIbTYp, OTINYAIOMIUI X OT JIP 3
Ipynn ¢ JECTPYKTUBHBIM M JI€BUAHTHBIM  TOBEJCHUEM.
JIEMOHCTpUpYIOIIMN ~ HENpUATHE U [PEayNpexAaroun
COLIMAJILHO OIACHOE NIOBEICHUE OKPYKAIOIINUX.

[IposiBrtomniAc U JAEMOHCTPUPYIOIIUN YBAKEHUE K JIHOASIM
TpyAa, OCO3HAWIIMKA  I[EHHOCTh  COOCTBEHHOTO  TpyJa.
Crpemsmuiicst K GOpMUPOBAHUIO B CETEBOU cpejie TNYHOCTHO U
po(hecCHOHABHOTO KOHCTPYKTUBHOTO «IIU(PPOBOTO CIIEaY.

JIP 4

JIeMOHCTpUPYIOIIMI TIPUBEPKEHHOCTh K POJHOM KYJIBTYpE,
HCTOPUYECKON MaMsATH Ha OCHOBe JI0OBM K Ponune, pogHomy
Hapoay, MaJOW POJMHE, NPUHATHIO TPAJULHUOHHBIX LIEHHOCTEH
MHOTOHaIlMOHAJIbHOI0 Hapoaa Poccun.

JIP S

HpOHBJ'IHIOH_II/Iﬁ YBaXXCHUC K JIIOAAM CTAapUICro IMOKOJICHHUA U

. JIP 6
FOTOBHOCTb K YYaCTUIO B  COLMAJIbHOM IOAAEPKKE U
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BOJIOHTCPCKHX JBMKXCHUAX.

Oco3Harouyii NPUOPUTETHYIO LEHHOCTh JMYHOCTH YEJIOBEKA;
YB@XAIOIMUKA COOCTBEHHYI0O M YYXKYIO YHHUKQJIbHOCTb B JIP 7
pa3IMYHbIX CUTYalUsAX, BO BceX (OPMAxX M BUAAX AEATEIbHOCTH.

[IposiBnstomnic W JAEMOHCTPUPYIOIIUMHA  yBaXEHUE K
MPEACTABUTESAM PA3JIMUYHBIX ATHOKYJIBTYPHBIX, COIMAIbHBIX,
KoH(pecCHOHANbHBIX W HHBIX Tpynn. ComnpuyacTHbI K
COXPAHEHUIO, TPEYMHOXKEHUIO M TPAHCISIUU KYJIbTYPHBIX
TpaAMLIUA M IIEHHOCTeH MHOTOHAIIMOHAIBLHOTO POCCUICKOTO
rocy/1lapcTBa.

JIP 8

Cobmoaronii 1 mponaraHgupyoUi npaBuia 3710pOBOTO U
6e3omacHoro o0pasa >KW3HH, CHOPTA; MPEeIyNpexIaoni 1ud0
NPEOJOICBAIONIMK  3aBHCUMOCTH  OT  ankorons, Ta0axa,
NICUXOAKTUBHBIX BELIECTB, a3apTHHIX Urp U T.1. CoXpaHSAIOLIHi
MCUXOJOTUICCKYTO YCTOI\/'I'-II/IBOCTB B CUTYAaTHBHO CJIOXKHBIX WA
CTPEMUTEIBHO MEHSIONINXCS] CUTYaIUSIX.

JP9

3aboTsammiicss O 3alIUTe OKPYXKAIOIICH cpeibl, COOCTBEHHON M

. M JIP 10
qy>K0i 0€3011aCHOCTH, B TOM YHCJIE IIM(PPOBOIA.

HpOSIBJ'IHIOH_II/Iﬁ YBAKCHHUC K 3CTCTUYCCKUM OCHHOCTAM,

. o JIP 11
00J1aa0IINH OCHOBAMH 3CTETUYECKON KYIbTYpPHI.

[IpyHuMarOmMii CeMEWHbIE LIEHHOCTH, TOTOBBIA K CO3JaHUIO
CEMBU U BOCIMTAHUIO [JETEH; AEMOHCTPUPYIOIIUN HENpPUATHE
HaCHIIUs B CEMbE, yXOHa OT POJMUTEIBCKOW OTBETCTBEHHOCTH, JIP 12
OTKa3a OT OTHOIIEHUIH CO CBOMMH JAETBMHU M HUX (PUHAHCOBOIO
COJIEPKaHUSL.

JInuHOCTHBIE pe3yIbTaThl
peaJM3aluy NPOrpaMMbl BOCIIUTAHMSA,
onpejejieHHbIE 0TPacjJeBbIMH TPeOOBAHNAMHM K /1€JIOBbIM KaueCTBaM JHYHOCTH

Cnoco0HOCTH K pa3BUTHIO. OTKPBIT BOCIIPUATHIO HOBOTO.
CBOEBpEMEHHO aJanTUPYeTCss K HW3MEHEHHAM.  AJICKBATHO
MMOHUMAET CBOM CHJIBHBIE CTOPOHBI M 00JIacTH, TpeOyromue
pa3BuTHsi. CHCTEeMAaTHYeCKH MPUKIAAbIBACT JOMOJHUTEIbHbIE JIP 13
YCUJIHMSL JUI CBOETO Pa3BUTHS, OPUEHTUPYSCh KaK Ha TEKYIIHE,
TaK ¥ Ha Oynymue nNpuopuTeTsl Ou3Heca. BhICTpo ocBauBaeT u
IIPUMEHSIET Ha MPAKTHUKE HOBbIE 3HAHMSI U HABBIKU

IMomoms B pa3Butum. [lo cOOCTBEHHOW WHUIIMATHUBE JETUTCS
HAKOIUIEHHBIM OILITOM UM 3HaHusIMU. [loMoraetr MeHee OILITHBIM JIP 14
COTPY/JIHMKaM B OCBOE€HUHU HOBBIX 3HAHUI U HABBIKOB.

OpueHTanusi Ha HHTepechbl KJIMEHTOB. BpmonHAsS CBOIO
paboTy, y4HTBIBa€T HHTEpechl u MoTpedHoctu. CBouMH
neicTBUSAMU (OpPMHPYET Y KIMEHTOB MOJIOKHUTEIbHBIA MMHIK
OAO «PX»

JIP 15

OTBeTCcTBEHHOE MBIILIEHHE.

[Tnanupyet u opraHu3yer COOCTBEHHYIO paboTy B COOTBETCTBUU
C TPUOPHUTETaMH CBOETO NOApa3ACiCHUs. AHAIU3UPYET U
YUUTHIBACT BIUSHHE CBOMX JCWCTBUI HA COCEJHUE YYaCTKU
paboThl, OKpYXalIyl0 cpeay U obmiectBo. bepexno u
palMOHAIBFHO MCIIOJIB3YET PeCypChl KOMIIAHUU.

JIP 16

Pabora B komanjge. 3HaeT u yBaxaet Tpaauuuu OAO «PXI»
VBaXXUTEIBHO OTHOCUTCS K JIPYTMM  COTPYJIHUKaM BHeE
3aBUCUMOCTM OT HX cTaTryca M noauumHeHus. Haxomut
KOHCTPYKTUBHbBIE PELICHUs KOH(JIUKTOB U IPOTUBOPEUHH

JIP 17
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Hauesennocts Ha pe3dyabTar. C TOTOBHOCTBIO OepeTcs 3a
pelIeHre CIOXKHBIX 3anad. [IposBisier HACTOMYMBOCTD U
CaMOCTOSITENIbHOCTh B JIOCTHXKEHUH IeJIed W IPeoAOoJeHUU
npernsTcTBuii JIpuHIMaeT MepcoOHANBHYIO OTBETCTBEHHOCThH 3a
JOTMYIIEHHbIE OIMMOKN WM Heyaaun . [IposBISIET BBICOKYIO
paboToCcOocOOHOCTh, yMEHHE paboTaTb B  HANPSIKEHHOM
rpaduke. [locturaer pesynapTata, COOJIIOIAs HOPMBI JEIOBOU
ITUKHU

JIP 18

Padora ¢ BbIcOKMM KayecTBOM. CoONIOaeT yCTaHOBJICHHBIC
CPOKH BBINMONHEHUS pPaboT. BreimonmHseT paboTy € BBICOKUM JIP 19
KauecTBOM. Pe3ynbTarhl He TPeOYIOT KOPPEKTHPOBOK

Obecneuenue Oe3omacHoctH . HeykocHutenbHO coOmtomaer
crangaptel  OAO  «PXI» B oOmactu  Oe3omacHOCTH
nesaTenbHOCTH.  JloOuBaeTcss OT ApPYruxX BOBJICUEHHBIX JIUIL
HEYKOCHUTEIBHOTO COONIONEHUS CTaHAapTOB KOMIAHHH B JIP 20
o0JracTu 0e30IaCHOCTH. [Ipennaraer MHUIMATUBEI,
HAMpaBJICHHbIE HAa TMOBBIIICHUE OE30MaCHOCTU JBIDKCHUS U
BBITIOJIHEHHMSI pa0OoT.

NHUIMATUBHOCTD. [Ipennaraer MEepPCIEKTUBHBIE u
NpOAYMAaHHBIC MHUIIUATHUBEI 110 YIYYIICHUIO ACATCIILHOCTH.
[lonnepxuBaeT W  pa3BUBaeT KOHCTPYKTHBHBIE UAEU U
HWHUIIMATUBbI  KOJIJICT. HpI/IHI/IMaeT AKTUBHOC  Yy4aCTHUC B
peanu3auuy HOBBIX M. CHUCTEeMaTHYECKH H3y4daeT JyUIIHi
OTIBIT U BHEJPSIET €T0 B CBOIO PadoTy.

JIP 21

Cnoco6HocTh K JuaepcTBy. Boonymesnser u MoOMIM3yeT
KOJUIET Ha JOCTHMXKEHHE pe3ylbTaTOB. AKTHUBHO BOBJIEKAeT
KOJUIET B OOCYXXIEHHE U pElICHHE BOMIPOCOB, TPEOYIOIUX HUX JIP 22
yuactusi. beper Ha cebs poib oOpraHuzaropa COBMECTHBIX
YCUJIMH IO JOCTHKEHUIO PE3YJIbTaTa.

JInuHOCTHBIE pe3yJIbTaThI
peajM3alliy POrpaMMbl BOCIIUTAHMS, ONIPe/iesIeHHbIe CY0beKTOM
Poccuiickoi Penepanuu

Nwmeroruit moTpeOHOCTH TPYAUTCS Ha 0J1aro mpolBeTaHUs JIP 223
CEMbH, POJIHOTO TOPOJa, PETUOHA.

[TornMmaromuii 3Ha4eHNUE PE3yIbTATOB COOCTBEHHOTO TPYAa

JUTSL pa3BUTHSI SKOHOMHKH Psi3aHCKOM 00acTn JIP 24

JIMYHOCTHBIE pe3y/IbTAThI
peajM3anum NporpaMMbl BOCIMTaHUs, onpeaeseHnblie Pazanckum ¢puiamanaom MITYIIC

JIeMOHCTPUPYIOIUI YBa)KEHUE K UCTOPUH U TPaJAULIAAM

JIP 25
Psazanckoro ¢uimana [I'YIIC
Tpanciupyronuii B 00IIECTBO MOJI0KUTETBHBIN UMUK
oOyuatomerocs ¢puauana, MPOsBIISIONINA COTPUIACTHOCTD K TIP 26

NEeATeIbHOCTH (uimasa

OcBoenne coxaepkanus ydyeOHOW mucuumiuael OV, 12 Xumusa B
CIEIUAIBHOCTH  0OECIeYMBaeT  JOCTHXKEHHWE  OOYYaloIMMHUCS  CJIEAYIOIINX
pe3yJIbTaTOB:

1. IMYHOCTHBIX:



o YCTOWYUBBIA HWHTEpPEC K HCTOPUM M JIOCTHKEHUSM B 001acTH
XUMUYECKON HAYKH,

o YyBCTBO TOPAOCTHU 33 POCCUNCKHUE ECTECTBEHHBIE HAYKHU;

o TOTOBHOCTh K MIPOJIOJIKEHUIO o0Opa3oBaHus, MOBBIILICHUIO
KBAIM(PUKALUK B HM30paHHOIN MpOo(]ecCHOHaIbHON ACSITENBHOCTH € HCIIOIb30BAaHUEM
3HaHWM B 00JIACTH XUMUYECKONW HAYyKH;

o OOBEKTHUBHOE OCO3HAHWE 3HAYMMOCTH KOMIIETEHIIMH B 00JacTu
XUMHYECKOU HayKH1 JUIsL 4YeJoBeKa U O0OIlecTBa, YMEHHE HCIONb30BaTh
TEXHOJOTUYECKUE JTOCTHXKEHHSI B O0JIACTH XWMWH, VISl TOBBIMICHUS COOCTBEHHOI'O
MHTEJUIEKTYaJIbHOI'O PA3BUTHS B BEIOpAHHOM MpodeCcCuOHATBLHOMN AesTeTbHOCTH;

o YMEHHE  NPOAHAIU3UPOBATH  TEXHOTCHHBIE  IOCIEACTBHUS A
OKpY>Karoliei cpeibl, OBITOBOM M MPOU3BOACTBEHHOM JIEATEIIBHOCTH YEJIOBEKA;

o YMEHHE YIPABJISATh CBOCU MO3HABATEIBHON JESITEIbHOCTHIO, TPOBOAUTD
CaMOOLIEHKY YpPOBHSA COOCTBEHHOIO HWHTEUIEKTYaJIbHOIO PAa3BUTHS;-  YMEHHE
BBICTPaUBaTh KOHCTPYKTHUBHBIE B3aMMOOTHOIIICHHSI B KOMaHJIE€ O PEHICHUIO OOIIMX
3aJ1a4 B 00J1aCTU XHUMHH;

2. MeTanpeIMeTHBIX:

L OBJIAZICHUC YMCHHUAMH W HABBIKAMHU PA3JIMYHBIX BHUJIOB M03HABaTEILHOU
ACATCIBbHOCTH IJIsI U3YUYCHHA PA3HBIX CTOPOH OKPYKAIOIICTO MHUpPA,
L MNPUMCHCHUEC OCHOBHBIX MCTOIOB ITIO3HAHHA (Ha6J'IIOI[eHI/I$I, HAay4YHOI'O

OKCIEPUMEHTA) I H3YYCHHUS PA3JIMYHBIX CTOPOH XHMHUYECKHX OOBEKTOB H
MPOIECCOB, C  KOTOPBIMH  BO3HUKAaeT  HEOOXOJWMOCTh  CTAJIKMBAThCs B
npodeccruoHanbHO cdepe;

° YyMEHHE ONpeAeNsATh IeNM | 3aJadd  JIeSITCIIbHOCTH, BBIOUPATh
CpeAcTBa sl UX JOCTUKEHHS Ha MPAKTHUKE;
° YMEHHME HCHOJIb30BaTh  PA3JWYHBICE HCTOYHUKH JUISL  TOJIYyYECHUS

XUMUYECKOM  HMHQPOpMAIIMU W OIICHUBATh €€ JOCTOBEPHOCTH JUISl JIOCTHIXKEHUSI
MOCTaBJICHHBIX 1ICJCH U 3a/1a4;
3. npeaMeTHBIX:

J c(OPMUPOBAHHOCTh NPEJICTABICHUM O MECTE XMMHUHU B COBPEMEHHOMN
HAay4YHOM KapTUHE MUPA;

o NOHUMAaHUE pOJM XUMHUM B  (HOPMUPOBAHMU  Kpyrozopa u
(yHKIMOHAIBHOW TPAMOTHOCTH

J YEJIOBEKa JUISl PEICHUS TPAKTUYECKUX 3a/1a4;

. BJIQJICHUE OCHOBOIOJArAOMMMU XUMHUECKUMH ITOHATHAMU, TEOPUSIMH,

3aKOHAMM W 3aKOHOMEPHOCTSIMH;  YBEPEHHOE  IIOJIb30BAHHE  XMMHMYECKOU
TEPMUHOJIOTHEN U CUMBOJIMKOM;

o BJIaJICHUE OCHOBHBIMU METOJAMH HAYYHOT'O ITO3HAHUSA, UCIIOJIb3YEMBIMH
B XMMHHU: HAOJIOJEHUEM, ONHCAHUEM, H3MEPEHHUEM, DOSKCIEPUMEHTOM; YyMEHHE
00pabaTbIBaTh, OOBSICHATH PE3YyJbTAaThl MPOBEACHHBIX OMBITOB W JENATh BBIBOJBI,
TOTOBHOCTh UM CHOCOOHOCTb TNPUMEHSATh METOJAbl TO3HAHUS IMIPU PpEIICHUU
NPaKTHYECKUX 3a]1a4;

. chOpMUPOBAHHOCTh YMEHHUS JaBaTh KOJMYECTBEHHBIC OIEHKA U

POU3BOJIUTH PACYETHI IO XUMUYECKUM (POPMYJIaM U YPABHEHUSIM;
7



o BJIQJICHUC IIpaBWJIaMU TEXHUKH OE€30IaCHOCTH IIPU HCIOJIb30BAHHUH
XUMHUYECKHUX BEIISCTB;

o c(hOpMUPOBAHHOCTh COOCTBEHHOM TIO3UIIMM II0 OTHONIICHHUIO K
XUMHUYECKON HH(POPMAIIHH, ITOTYIaeMOU U3 Pa3HBIX HCTOUHUKOB.

1.4. KoauvecTBO 4YacoB Ha OCBOeHHMe padoyeil HpoOrpamMmbl y4eOHOM
AACHUITHHBI

MaKkcHUMalbHas yueOHasi Harpy3ka oOydaromerocsi— 954acoB, B TOM YUCIIE:

o0s3aTenbHas ayAUTOpHas yueOHas Harpyska oOyuatouierocst - 95 yacos.



2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCHUILIMHBI

2.1. O0bem yueOHOM TUCHUIIMHBI U BUABI Y4e¢0OHOH padoThl

Bup yuedHoii padoThl O0bém B yacax

O0bem o0pa3oBaTeIbHOI IPOrpaMMBbl 95

B TOM YHCJIC:

TEOPETUIECKOE 00yICHUE 79

MPAaKTUYECKHE PAOOTHI 16

T
Camocmosmenvhas paboma -

IIpomesicymounas ammecmayus 6 popme oughghepenyuposannozo 3auvema

YCamocmosmenvnasn paboma 6 pamkax obpazo08amenbHol NPOSPAMMbL NAAHUPYEMCcsa 00pa308amenbHoll opeanuzayuel
6 coomgemcmeuu ¢ mpebosanusimu @IOC CIIO ¢ npedenax obvema yuebHOU OUCYUNTUHBL 8 KOIUYECMEe HaCO8,
HEoOX00UMOM Ol BbINOJIHEHUsL  3A0AHULL  CAMOCMOSMENbHOU — pabomsl  06YHAIOWUXCS,  NPEeOyCMOMPEHHbIX
MeMAMuYecKUM NAAHOM U COOEPIHCAHUEM YUEOHOU OUCYUNTIUHBL.
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2.2 TeMaTH4YeCKHU IVIAH U COAEPKAHME YUCOHOM TN CHUIIINHBI

HaumeHoBanue Conep:kanue yueOHOro Marepuasia, Jad0paTopHbie U NPAKTHYECKHUE O6bem | YpoBeHb
pa3esioB M TeM 3aHSATHSL, CAMOCTOSITEILHAS pad0Ta 00y4al0IINXCs 4acoOB | OCBOCHUS
1 2 3 4
BBenenue Conep:xxaHue y4eOHOro MaTepuaJia
Hayunbie MeTO1bl TO3HAHUS BEIIECTB U XUMHUUYECKUX SIBJICHUHU. Poib 2 1
HKCIIEPUMEHTA U TEOPUH B XUMHUU. MOIeIMPOBaHUE XUMUYECKUX MPOIECCOB.
3HaYeHUE XUMHUU B PA3BUTUM BAXXHEUIIIUX OTpaCei MPOMBIIIUIEHHOCTH U
CEJIbCKOT0 X031CTBA. XUMUS U OKpYKarolas cpea.
Paznea 1.00mas u 49
HeOpraHu4veckasi XuMusi
Tema 1.1. Copep:kanue yueOHOro MaTepuaJa
OcCHOBHBIEC IOHATHSA U 3aKOHBI 1.1.1 OcHoBHbIe noHATUS XUMHUH. BemectBo. ATom. Monekyna. XuMuuecKui 2 2
XUMHHU anemeHT. Amorponus. [IpocTeie u cnoxkHbie BemecTBa. KauecTBEHHBIN 1
KOJIMYECTBEHHBIN COCTAB BEIIECTB. XUMHUYECKUE 3HAKH U (DOPMYIIBL.
OTHOCUTENBHBIC ATOMHAsI U MOJICKYJIsIpHast Macchl. KonmdecTBo BemecTBa
1.1.2 OcHoBHbI€e 3aKOHBI XUMHMH. CTEXHOMETPHS. 3aKOH COXPAHEHHUS MacChl 4 2
BEILECTB. 3aKOH MOCTOSIHCTBA COCTABA BEILIECTB MOJIEKYIISIPHOU CTPYKTYPHI.
3akoH ABOTaJipo U CIEACTBUS UX Hero. PacueTHble 3a/1auu Ha HAXO0XKICHHE
OTHOCUTEJbHOW MOJIEKYJIIPHOW MACChI, ONPEICIICHUE MAaCCOBOM 10U
XUMHUYECKHX 3JIEMEHTOB B CIIO’KHOM BEII[ECTBE
Tema 1.2. Copep:kaHue yueOHOro MaTepuaJa
IHepuoanyeckuii 3aK0H 1 1.2.1 llepuoguueckmii 3axon /.. MenpgeneeBa. Otkpoitue /.M. 2 2
nepuoauYecKas CuHCTEMA MenaeneesbiM [lepuoanueckoro 3akona. [lepuoanyueckuii 3akKoH B
XUMHUYecKHuXx djiemenTos /.M. dopmynuposke .M. Menzaeneesa.
MenzaesieeBa U CTPOEHHE aTOMA. [lepuoanueckas Tabinlla XMMHUYECKUX 3JIEMEHTOB — rpaguueckoe oToOpaxxeHue
NepUOANYECKOro 3akoHa. CTPyKTypa NEpUOANYSCKON TaOIUIIbI: TIEPUOIBI
(Mastple 1 OOJIBITINE), TPYIIIHI (TJIaBHAS U TOOOYHAs).
1.2.2 Ctpoenne aToma u nepuoanyeckuii 3akon [I.1. MenngeneeBa. Atom — 2 2

CJIOXKHAS YacTHIA. SIapo (IPOTOHBI U HEUTPOHBI) U AIIEKTPOHHAS 000JI0UKa.
N3oronsl. CTpoeHue 31EKTPOHHBIX 000I04€K aTOMOB 3JIEMEHTOB MaJIbIX
nepuo10B. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI04YEK aTOMOB 3JIEMEHTOB
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OOJIBIITUX MEPUOIOB (MTEPEXOIHBIX 3IeMeHTOB). [loHATHE 00 opOUTANIX. S-, p- U
d-Op6wutanu. DJICKTPOHHBIC KOHPHUTYpAIIMA ATOMOB XMMUYECKHX 3JICMCHTOB.
CoBpeMeHHast HopMyIHpPOBKA MIEPHOAUIESCKOTO 3aKOHA. 3HAYCHUE
MEPHOANIECKOT0 3aKOHA U TIEPUOIUICCKON CUCTEMBI XHMHUYECKHUX 3JIEMEHTOB
J.W. Menpeneesa [uist pa3BUTHS HAYKU U TIOHUMaHUSI XUMUYE€CKON KapTHUHBI
MUpa

Temal.3 CTpoeHue BeuecTBa.

Conep:xxaHue y4eOHOro MaTepuaJia

1.3.1 Tunbl XUMHYECKOH CBS3M

HNonnas xumudeckas cBsizb. KaTnoHsl, nx oOpa3oBaHUE U3 aTOMOB B
pe3ynbTaTe mpolecca OKUCICHHUs. AHUOHBI, UX 00pa30BaHKUE U3 aTOMOB B
pe3ynbTaTe npouecca BocctaHoBieHus. MlonHas cBsA3b, Kak CBS3b MEXKY
KaTHOHAMH U aHUOHAMH 32 CYET JIEKTPOCTATUYECKOTO MPUTIKECHHUS.
Knaccudukanust HOHOB: 1O COCTaBy, 3HAKY 3apsia, HAJTUYUIO TUAPATHON
06omouku. MoHHbIE KpUCTaUTHYECKHE pereTkd. CBOMCTBA BEMIECTB C HOHHBIM
TUIIOM KPUCTAJUIMYECKOU PEIIETKH.

KoBanentnas xumuueckast cBsizb. MexaHnu3M o0pa30BaHUsI KOBAJIEHTHOM
cBs131 (OOMEHHBIN U JOHOPHO-AKIENTOPHBIH ). DIEKTPOOTPHUIATEIIHLHOCTb.
KoBasneHTHble nomisipHas U HenoJsipHas cBa3u. KpaTHOCTh KOBaJICHTHOM CBSI3H.
MosnekynspHbIe 1 aTOMHbBIE KPUCTAUIMUECKHE pereTki. CBOICTBA BEIECTB €
MOJICKYJISIPHBIMHA U @TOMHBIMH KPUCTAJNTMYECKUMU PELICTKAMU.

Meramueckas cBa3b. MeTaminueckas KpUCTAIMYECKas pelieTka u
MeTaJJTn4ecKasl XuMuieckas cBsizb. GU3nuecKe CBONCTBA METAIIJIOB.

1.3.2 ArperaTtHble COCTOSIHUSI BellIeCTB M BOAOPOIHAaA CBA3b. TBepoe,
JKUJIKOE U Ta3000pa3HOe COCTOSIHMA BeiecTB. [lepexo 1 BemecTBa U3 0JTHOTO
arperaTHoOro COCTOsIHMSA B Apyroe. BogopoaHas CBs3b.

Ywuctele BemecTBa 1 cMecH. [lorsaTre o cMecH BemiecTB. I oMOreHHEBIC U
reteporennsie cMecu. CocTaB cMeceil: 00beMHast U MaccoBast 10JIU
KOMIIOHEHTOB CMECH, MacCOBas JI0JIsl IPUMECE.

1.3.3 IucnepcHblie cuctemsl. [lonstue o qucnepcHoit cucteMe. ucnepcHas
daza u nucnepcuonHas cpena. Kimaccudukanus qucnepcHsix cuctem. [lonstue
0 KOJUIOUJHBIX CHCTEMAX.

JlabopaTopHbie onbIThl [lonydyeHne sMyIbCHU MOTOPHOTO Macia.

Tema 1.4. Bona. PacTBopbl.

Copep:kaHue yueOHOro MaTepuaJia
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DJIEeKTPOJUTHYECKAS
AUCCOLUALMSL.

1.4.1 Bona. PactBopsl. PacTBopenue. Boja kak pacTBOpUTEIIb.
PaCTBOpI/IMOCTB BCIICCTB. HaCLIH_ICHHbIe, HCHACBIIICHHBIC, ICPCCHIIICHHBIC
pacTBOPBL. 3aBUCUMOCTh PAaCTBOPUMOCTH Ia30B, )KUJKOCTEH U TBEP/IbIX BELIECTB
OT Pa3IMYHBIX (PaKTOpoB. MaccoBas 1011 paCTBOPEHHOT'O BEIIECTBA.

1.4.2 DaekTpoauTHYeCKasi AUCCOIHMALINS. DIEKTPOIUTH U HEIJIEKTPOIUTHI.
DNEKTPOIUTHUECKAs JUcconranus. MexaHU3Mbl AIEKTPOIUTHYECKOM
aucconuanvu ajid BEHECTB € pa3JIMYHbIMHA TUITIAMU XUMHYECKOU CBS3H.
I'unpaTupoBaHHBIE M HETUAPATUPOBAHHBIE HOHBI. CTENEHB AIEKTPOIUTHUECKON
nucconuanuu. CUiIbHBIE U Cl1a0ble 3JEKTPOIUThI. OCHOBHBIE MOJIOKEHHUS
TCOpHUU BHCKTpOHI/ITH‘{CCKOfI Jucconuanuu. KI/ICJ'IOTLI, OCHOBAaHHA U COJIU KaK
JIEKTPOJIUTEI

IpakTnueckue 3ansTus Nel
IIpurorosneHue pacTBOpa 3aJaHHON KOHLICHTPALUU

Tema 1.5. Knaccupuxauus
HEOPraHM4eCcKNX COeIMHEeHUN U UX
cBoOiicTBa

Coaep:xxkaHue y4eOHOro MmaTepuaJia

1.5.1 Kucorsl u ux cBoiicTBa. KHCIOTHI KaK 3JIEKTPOJIUTBL, UX
KJIaccu(uKalus Mo pa3IMyHbIM MpU3HAKaM. XUMHUECKUE CBOMCTBA KUCIIOT B
CBETE TEOPHH IEKTPOIUTHUECKON nuccoruraui. OCOOeHHOCTH
B3aMMOJECHCTBUS KOHIIECHTPUPOBAaHHOW CEPHOM M a30THOM KUCJIOT C METaJNIAMHU.
OcHOBHBIE CTIOCOOBI MOJTYYEHHS KUCJIOTHI.

1.5.2 OcHoBanus u ux cBoiictBa. OCHOBaHUSA Kak 3JIEKTPOJIUTHI, UX
KJIaccu(uKanus Mo pa3IMyHbIM MpU3HAKaM. XUMHUECKUE CBOMCTBA OCHOBaHHM
B CBETE TEOPHUH AJIEKTPOIUTUUECKON AUCconManuu. Pa3noxenue
HEpaCTBOPHMBIX B BOJIe OCHOBaHUI. OCHOBHBIE CIIOCOOBI OTYUYEHUS
OCHOBaHHH.

1.5.3 Couu m ux cBoiictBa. Comnu Kak 37eKTpoauThl. Colu cpeHue, KUCIbIE U
OCHOBHbIE. XMMUYECKHU CBOWCTBA COJIEH B CBETE TEOPUU AIEKTPOIIUTUIECKON
nuccormanuu. CriocoOb! mosrydeHust cosield. [ maponms coneit

1.5.4.0xcuasbl u ux cpoiictBa. ConeoOpasyroliue u HecoleoOpasyrolne
okcubl. OCHOBHBIE, aM()OTEPHBIEC U KHCIIOTHBIE OKCHJIBI. 3aBUCUMOCTh
XapakTepa OKCHJIa OT CTENEHH OKUCIICHHs 00pa3yIoIIero ero MeTaia.
XUMUYECKUE CBOMCTBA OKCUAOB. [losrydeHne okCuioB.

Jlabopamopnule onvimut
HcnipiTanne pacTBOPOB KHUCJIOT MHIMKATOpPaMu. McnibiTaHHE PacTBOPOB

12




niesiouei MHAUKATOpaMH.

B3aumopeiicTBue MeTaNIoOB ¢ KuciaoTaMu. B3auMoaeiicTBrue KUCIIOT C OKCUAAMU
MeTaisioB. B3aumoielicTBuE KUCIOT ¢ OCHOBaHUAMHU. B3anmoseiicTBie KucioT
C COJISIMU.

BzaumoneiictBue menouei ¢ conamu. Paznoskenue HepacTBOPUMBIX OCHOBAaHUH.
B3aumoperictBue coneit ¢ MetaiiamMu. B3anmoneincTBre cosieil Ipyr ¢ Ipyrom.

IpakTuyeckoe 3ansitue Ne 2 Peakmmu monHoro
oOMmeHa. ['maponus coneil.

Tema 1.6. Xumnueckne peakunu

Conep:xaHue y4eOHOro MaTepHuaJia

1.6.1 Kinnaccupukanus XuMmuyecKuX peaknuii. Peakiiuu coenquuenus,
pasnokeHus, 3amenieHus, oomeHa. Katamurnueckue peakiuu. O6patumMblie U
HeoOpaTUMbIe peakiuu. ['OMOreHHbIE U TETEPOTCHHBIE PEAKITUH.
DK30TepPMUYECKHUE U SHAOTCPMUUYECKHUE peakiuu. TermtoBoi 3G hexT
XUMUYECKHUX peaklui. TepMOXUMHUUYECKUE YPABHEHUS

1.6.2 OKucaAUTENbLHO-BOCCTAHOBHUTEIbHBIE PC€aAKIUH. CreleHb OKUCIICHUS.
OxuciuTellh 1 BOCCTAaHOBJICHUE. BocCTaHOBUTENL M OKHCIICHHUE. MeTton
SJICKTPOHHOT'O Oananca JJIs1 COCTaBJICHUS ypaBHeHI/Iﬁ OKHCIIHUTCIBHO-
BOCCTAaHOBUTCIBHBIX peaKI.[HfI. SHGKTpOHI/IS.

1.6.3. CxopocTh xXuMHYECKHX peakuui. [IoHsITHE 0 CKOPOCTH XUMHUYECKHUX
peaxiyii. 3aBUCUMOCTh CKOPOCTH XUMHYECKUX PEaKIUH OT pa3THIHbIX
(akTOpOB: MPUPOABI pearupyroyx BeIIECTB, UX KOHIIEHTPAILIUH, TEMIIEPATYpPHI,
HOBEPXHOCTU CONPUKOCHOBEHHMSI U UCIIOJIb30BAaHUs KaTaau3aToOpOB.
OO0paTuMocTh XUMHYeCKHX peakuuii. OOpaTuMblie 1 HEOOpaTUMBIEC PEAKIINH.
XUMHUYECKOE PABHOBECHE U CIIOCOOBI €r0 CMEIEHUS

IIpakTHyeckoe 3ansitue Ne 3
HccnenoBanue BIUSHUS pa3IUMYHbIX (PAKTOPOB HA CKOPOCTh XMMUYECKON
PEAKIIMH.

Tema 1.7. MeTa1J1bI 1 HEMETAJLIIBI

Copep:kanue yueOHOro MaTepuaJia

1.7.1 Metaniabl. OcOO€HHOCTH CTPOSHHS aTOMOB U KpHucTanioB. Ouznyeckue
cBoiicTBa MeTasuioB. Kimaccuduxaius MeTasuioB 0 pa3inuHbIM IPU3HAKAM.
XUMHYECKHE CBOMCTBA METAJIOB. DJIEKTPOXUMUYECKHUM P HAPSKEHUM
MeTaJuI0B. MeTamuioTepMusl.

O6ume crocoObl nosydeHus MeTauioB. [IoHsITHE 0 METAJLTYPIHH.
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[TupomeTannyprus, THAPOMETAIUTYPrHsl U d1eKTpoMeTanyprus. CrijiaBsl
YEpHBIC U 1[BETHHIE.

1.7.2 Hemetanabl. OcCOOEHHOCTH CTpOEHHs aTOMOB. HemeTasutbl — mpocTeie
BEIIECTBA. 3aBUCUMOCTb CBOWCTB IrajlOr€HOB OT UX MOJIOXKEHUS B
[lepronuueckoii cucreme. OKUCITUTENBHBIE U BOCCTAHOBUTEIHHBIC CBOWCTBA
HEMETAJJIOB B 3aBUCUMOCTH OT UX IMOJIOKEHUS B Py
IIEKTPOOTPUIATEILHOCTH

IIpakTuyeckoe 3ansitue Ne4d
Pemenue skcniepuMeHTanbHbIX 3a7a4.

Pasznea 2 Oprannyeckasi XuMust

42

Tema 2.1.0cHOBHBIE
OpPraHuYecKoi XUMHMHU U TEOPUs
CTPOCHUSI OPraHNYEeCKHUX
coeIuHEeHH

Coaep:xxkaHue y4eOHOro MmaTepuaJia

2.1.1 lIpeameT oprannyeckoi xumuu. [IpupoaHbie, HICKyCCTBEHHBIE U
CHUHTETHUYECKHE OpraHnyecKre BeniecTBa. CpaBHEHNE OPTraHUYECKUX BEILECTB C
HEOPraHWYECKUMHU.

BanenTHOCTE. XMMHUYECKOE CTPOCHHUE KaK IOPSAAOK COCIUHEHNS aTOMOB B
MOJIEKYJIbI 10 BAJICHTHOCTH

2.1.2 Teopusi crpoeHusi oprannvyecknx coequHennii A.M. BytiiepoBa.
OCHOBHBIE MOJIOKEHUS TEOPUH XMMHUECKOI0 CTpoeHus. MI30Mepus 1 U30MepBHl.
Xumugeckue GopMyIbl U MOJIETH MOJIEKYJ B OpraHUYECKON XUMHUHU

2.1.3 Knaccupukanus peakuuii B OpraHndeckoil xummuu. Peakuuu
IPUCOEANHEHUS (TUIPUPOBAHUS, FAJIOr€HUPOBAHUS, THIPOTaIOr€eHUPOBAaHMS,
ruapaTanun). Peakuuu otmiernienus (1eruIprupoBaHus,
JeTUIPOTAIOTeHUPOBaHUsI, Ieruapatanun). Peakuuu 3amemenus. Peakiuu
U30MepU3aIIH

2.1.4 Knaccudukanus opranndeckux BemrectB. Kinaccudukanus BemecTs 1mo
CTPOCHHUIO YIIIEPOJHOTO CKENETa U HAIMYUIO (PYHKITMOHAJIBHBIX TPYIII.
I"omonoru u romonorus. Hayana Homenkiatypsl IUPAC

Tema 2.2 YrieBogopoabl 1 X
NPUPOJAHbIE HCTOYHUKHU

Conep:xaHue y4eOHOro MaTepuaJia

2.2.1 Ankanbl. AJIKaHbl: TOMOJIOTUYECKUH PsAJll, U30MEPUSI U HOMEHKJIATypa
aJIKaHOB. XMMHUYECKHE CBOMCTBA aJIKaHOB (METaHa, dTaHAa): TOPEHHUE,
3aMelIeHne, pa3iokKeHue, JeruapupoBanre. [IpuMenenne aakaHoB Ha OCHOBE
CBOMCTB.
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2.2.2 AkeHbl. DTUJIEH, €T0 TOJy4eHHE (IeruIpUpOBaHUEM dTaHa,
JIenoIMMepHU3auent moudTUIeHa). ['oMoIoruueckuit psiji, u3oMepus,
HOMEHKJIaTypa aJIKeHOB. XMMUYECKHE CBOWCTBA ATUJICHA: TOPEHUE,
KaueCTBEHHBIC peakiuu (0O0ecIBeYnBaHne OPOMHON BOJIBI U PACTBOPA
NepMaHraHaTa Kajus), Tuapartanus, noiuMepusanus. [IpuMenenue sTuneHa Ha
OCHOBE CBOMCTB.

2.2.3. luensbl 1 Kayuyku. [IoHsATHE O TMEHAX KaK YIIIEBOJOPOJAX C IBYMS
JBOWHBIMU CBsI3IMU. COIpsDKEHHbBIE TUEHbl. XUMHUECKUE CBOMCTBA OyTaineHa-
1,3 u u3omnpena: odbecuBeunBaHue OPOMHOMN BOJIbI U MTOJIMMEPHU3ALUS B KAyUYKH.
HatypanbHble U cuHTETHYECKHE KaydyKu. Pe3una.

2.2.3. AnkuHbl. AueruieH. XMMUYECKHE CBOMCTBA alleTUIIEHA: TOPEHUE,
obeciBeuynBaHue OPOMHOM BOBI, TPUCOCTUHEHNUE XJIOPOBOIOPOIA U
rugpartauus. [ IJpumeHeHune aneTuiieHa Ha OCHOBE CBOMCTB. MexKiiaccoBas
M30MEPUS C aJTKAJUCHAMH.

2.2.4 Apennl. ben3on. XuMmuueckue cBOMCTBa OCH301a: TOPEHUE, PEaKIINH
3amelneHus (rajJoreHupoBaHue, HUTpoBanue). [IpuMeHeHne 6eH301a Ha OCHOBE
CBOWCTB.

2.2.5 IllpupoaHbie HCTOYHUKHU yIiaeBoaopoaoB. [IpupoaHsblii ras: cocras,
NPUMEHEHHE B KAUeCTBE TOTLTUBA.
Hedts. CoctaB u nepepabotka HepTu. [leperonka Hedru. HedrenpoayKkTsl.

JlabopaTopHble ONBITHI.
O3HaKOMJICHHE C KOJUICKITHEH 00pa3ioB He(PTH 1 IPOAYKTOB €€ mepepadOoTKH.

IIpakTuyeckoe 3ansitue Ne 5
[lonyyenue meraHa u dTiwiieHa. M3yuyeHue ux CBOMCTB.

Tema 2.3. Kucsopoacoaep:xamue
OpraHuvecKue coeTuHeHusl

Conep:xkaHue y4eOHOro MaTepuaJia

2.3.1 Cnuptsl. [lomyyenne stanona OpoKEHUEM TITIOKO3BI M THApaTallUei
sTuieHa. ['uapokcunpHas rpymnmna kak GpyHkuuonanbHas. [lonarue o
MNpEaACIIbHBIX OJJTHOATOMHBIX CIIMPTAax. XHUMHYECKHE CBOMCTBA dTaHOJA:
B3aMMOJICHCTBHIE C HATpUEM, 00pPa30BaHKE MPOCTHIX U CIOKHBIX Y(PHUPOB,
OKHCJICHUE B alibierul. [[puMeHeHre 3TaHoa Ha OCHOBE CBOMCTB.
AJIKOTOIIN3M, €ro MOCIEACTBHS U MPEeAYIPEKICHHE.

FJ'II/IHCpI/IH KakK MpeacTaBUTEC]Ib MHOTOATOMHBIX CITMPTOB. KauecTBennas
peakiysi HA MHOTOATOMHBIE CIHPTHL. [IprMeHeHne TulepuHa.
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®denout. Puznyueckre 1 XUMUUECKHE CBOMCTBA deHoma. B3anmHoe BiusHue
aTOMOB B MoJIeKyJIe (DeHOJIa: B3aMMOJICHCTBHE C THAPOKCUIOM HATPUS U
a30THOU KHUCJIOTOH

2.3.2 Aabaernasl. [Toustue 06 anbaerunax. AnpaeryaHas rpymmna Kak
¢yHKMOHaNbHas. PopMasbAETHA U €ro CBOWCTBA: OKUCIICHUE B
COOTBETCTBYIOIYIO KUCJIOTY, BOCCTAHOBJIEHUE B COOTBETCTBYIOLIUI CIIUPT.
[Tomyuenue anpaeru10B OKMCIEHUEM COOTBETCTBYIOIUX CIIUPTOB.
[Ipumenenue ¢popmalibaerua Ha OCHOBE €ro CBOMCTB

2.3.3 Kap6oHoBble KucJI0THL. [IoHATHE 0 KApOOHOBBIX KHCIOTAX.
KapOokcunpHas rpynmna kak GyHKIHOHAIbHASA. ['OMOTOrHYecKuid psij
npeeIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT. [loydueHne kapOOHOBBIX
KHCJIOT OKHCJIEHUEM aJIbJIETU0B. XUMUYECKHAE CBOMCTBA YKCYCHOM KUCIIOTBHI:
o011re CBOWCTBA C MUHEPATBHBIMU KUCIIOTAMH M PEaKus dTepruDUKAIIIHN.
[IpuMeHeHne yKCyCHOM KUCIIOTHI HA OCHOBE CBOMCTB. BhIcine sXupHbIe
KHCJIOTBI Ha IPUMEPE NAJIbMUTHHOBOU U CTEAPUHOBOM KHUCIOTHI

2.3.4 Cioxuablie 3(pupsbl U xKUpbI. [ToydeHne cI0KHBIX 23QUPOB peaKIuen
stepudukanyuu. CioxHble 3Upbl B IPUpOE, X 3HaueHHe. [IpuMenenue
CJIOXHBIX ()UPOB HA OCHOBE CBOWCTB.

XKups! kak cnoxuble 3¢upsl. Knaccuduxanus xupoB. XuMudeckre cBOicTBa
KUPOB: THUJIPOJIU3 U THAPUPOBAHUE KUAKUX KUPOB. [IpuMenenue xupoB Ha
OCHOBE CBOMCTB. Mbla

2.3.5 YrueBoabl. YTieBobl, UX KIaccuHUKaIMsL: MOHOCaXapuibl (IJII0K03a,
bpykTo3a), tucaxapuisl (caxaposa) U noiaucaxapuibl (Kpaxmai U LEeJUIr0103a).
['mroxo3a — BelecTBoO ¢ ABOMCTBEHHOM (DYHKIIMEH — abAeTUIOCIHUPT.
XHWMHUYECKUE CBOMCTBA IIFOKO3bI: OKUCIIEHUE B INIFOKOHOBYIO KHUCIIOTY,
BOCCTaHOBJICHHE B COPOUT, criupToBoe Opoxkenue. [IpuMeHeHne riitoKo3bl Ha
OCHOBE CBOMCTB.

3HaueHUEe YIIeBOI0B B KUBOW IIPUPOJIE U )KU3HU uesnoBeka. [lonsaTue o
peaknuAX MOJIMKOHICHCAUU U THAPOJIN3a HA IIPUMEPE B3aUMOIIPEBPAILCHUN:
IIK0KO03a ——> MTOJIMCAXAPUL

JlabopaTopHbIe ONBITHI
JlokazaTenbcTBa HENMPEIEIbHOIO XapaKTepa JKUIKOT0 Kupa

IIpakTH4eckoe 3anaTHE Ne 6
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M3ydenue CBOMCTB KUCIOPOACOAEPKAIIMX COCTMHEHUMN.

IpakTyeckoe 3ansitue Ne7
B3aumozeiicTBre TIHOKO3bI U caxapo3bl ¢ ruapokcuaom meau(ll).
KauecTBeHHas peakuysi Ha Kpaxmadl.

Tema 2.4. AzoTcoaepxkaniue
OpraHuyvecKue coeJMHeHusl.
IMosumepsl.

ConepxaHue y4eOHOro MaTepuaJia

2.4.1 Amunsl. [Toastue 06 amuHax. AnudaTuyecKkue aMuHbl, UX
KJaccu(UKanus 1 HOMEHKJIaTypa. AHWIMH, KaK OPTaHNYE€CKOe OCHOBAHHUE.
[ony4yenue anunuHa u3 HUTpoOeH30Ma. [IprMeHeHre aHnIMHA Ha OCHOBE
CBOMCTB.

2.4.2. AMMHOKHCJIOTbI. AMHHOKHUCIIOTHI Kak aM(pOTepHbIC TUDYHKITMOHATHHBIC
OPraHUYECKUE COCAMHEHNS. XUMHUYECKNE CBOMCTBA aMUHOKHCIIOT !
B3aMMOJICHCTBHE CO IIeJI0YaMH, KUCIOTaMU U APYT C IPyrom (peaxius
nosvkoHaeHcaun). [lentuanas cBs3p v nonunenTuasl. [Ipumenenue
AMHUHOKHCJIOT HA OCHOBE CBOWCTB.

2.4.3.beaku. [lepuunasi, BTopu4Has, TpETUYHAsI CTPYKTYPbI OEIKOB.
XuMHYecKkue cBoOWCTBa OEJIKOB: TOPEHHeE, JeHaTypalus, THIPOIN3, IIBETHbIE
peakimu. bruonornueckue QyHKIM 6eIKOB

2.4.3 Tloammepsl. benku 1 noarcaxapuabl Kak OUOOIUMEPBI.
[Tnactmaccel. [Tonyyenne noJMMepoB peakiyei NoaIuMepu3anuy 1
MOJIMKOHACHCAUU. TepMOIUIaCTUYHBIE U TEPMOPEAKTUBHBIE IIIACTMACCHI.
IIpencraBuTenu miacTMacc.

Bosokna, ux knaccudukanus. [Tomyuenue BonokoH. OTaenbHbie
IIPEICTaBUTENH XMMUYECKUX BOJOKOH

IIpakTueckoe 3ansitue Ne§
HccnenoBanme cBOMCTB OEIIKOB M MTOJUMEPOB.

TeMaTHKa HHIUBH/IYAJbHBIX MPOEKTOB (€CJIM MPETyCMOTPEHO)

CamocTtosiTesibHAs padoTa 00y4Yal0MMXCsl HAl MHIAUBUYAJIbHBIMH POEKTAMM (€CJIM IPETyCMOTPEHBI)

IIpome:kyToyHas arrecranus B popme 1udpepeHupoBaHHOIO0 3a4eTa

Bcero

95
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JU1 XapaKTepUCTUKHN YPOBHS OCBOEHMS y4eOHOr0 MaTepHalia UCIOIb3YIOTCS CleAyomue 0003HaUeHUs:

1. — o3HakoMHuTENBHBIN (Y3HABAaHUE PAHEE U3YYEHHBIX OOBEKTOB, CBOICTB);

2. — penpoyKTUBHBIH (BBIOJHEHHUE AEATEIHOCTH 110 00pa3ily, HHCTPYKIIUH UJIU MO PYKOBOJCTBOM);

3. — IPOAYKTUBHBIN (IJIAHUPOBAHUE U CAMOCTOSITEIbHOE BBIIIOJIHEHHE JIEATEIbHOCTH, pElIeHre MPOOJIEMHBIX 3a/1a4).
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3. YCJOBMUS PEAJIM3ALIMU YYEBHOM JUCIUATLIUHBI

3.1. MaTepuajbHO-TEXHHYECKOe o0ecrieueHue

Jlns peanuzanuu mporpamMMbl  y4eOHOM NHMCIUIUIMHBI  JOJIKHBI  OBITh
IPETYCMOTPEHBI CIEAYIOUIME CIIEUATbHbIE TOMELICHUS:

yueOHas ayAUTOpUsl U JIadopaTopusi XMMHUU OCHAIIEHHasi 000pyJOBaHUEM:

- YYEHUYECKHE MAPThI CO CKaMeHKaMH, CTOJIbI, CTOJI JEMOHCTPALMOHHBIM,
CTyNbs, MIKadbl, BBHITSDKHOM IIKad, JoCKa MapKepHas, MoiiKa, mkadg
METAIUTUYECKHM.

- TEXHUYECKHE CPE/CTBAa OOYUYEHMs: KOMIBIOTEP, MYJIbTUMEIUA IPOEKTOpP,
TEJIEBU30P, BUACOMATHUTOPOH.

- y4eOHO-HAIJISIIHbIE MOCOOUS: CTEHJIbl 10 XUMUH, KOJJIEKIIMH, IUIaKaThl,
CXEMbl, HaTypalbHble OOBEKTBI, MOJIEIH, MPUOOPHI U HAOOPHI JJISi MOCTAHOBKH
JEMOHCTPALIMOHHOTO W YYEHUYECKOr'0 HKCIEPUMEHTa; MHOTO(QYHKIIMOHATHHBIN
KOMIUIEKC IMpEenojaBaTes; neyaTHble U SKPaHHO-3BYKOBBIE CPEJCTBA OOy4YEHUS;
NEPEeYHH OCHOBHOM U JOTMOJHUTEIBHOM Yy4eOHOM JUTEpaTyphbl, HHTEPHET-
pECypcoB,  BCIIOMOTaTelbHOE OOOpPYIOBaHHE W HMHCTPYKIMH;, OUOIMOTEUHBIN
donz.

- nabopatopHoe 000opyioBaHUE: jJabopaTopHas MOCy/1a, PEaKTUBEI.

- WHCTPYKTMBHO-HOPMATHMBHAsl  JTOKYMEHTALUSA: rOCyJ1IapCTBEHHBIE
TpeOOBaHUA K COAEPKAaHWIO M YPOBHIO TMOJTOTOBKH BBIIYCKHUKOB IO
CIIELIMAJIbHOCTH; WHCTPYKIIMM TNO OXpaHe TpyAa, HOPOTUBOIIOKAPHOU

0e30MacHOCTH; TMEePEeUYeHb MaTEPUATbHO-TEXHUYECKOTO U y4eOHO-METOIUYECKOTO
OCHAILIEHUS KaOWHeTa.

MOMEIICHHE JJISI CaMOCTOATEIHLHON paboThl KaOWHET WH(OPMAIIMOHHBIX
TEXHOJIOTHiA, OCHAIIIEHHOE 000pY/I0BaHUEM:

CHelMaTu3upoBaHHas y4yeOHas MeOenb:  y4YyeHHYEeCKHe MapThl  CO
CKaMeHKaMu, KOMIIBIOTEPHBIE CTOJIBI, CTYIIbS.

TexHu4eckue  cpeacrsa  oOydenus:-  KommeroreprilIKIntelCoreDuo,
OEWindowsXP, Mynbsrumenuiinbiii npoekrop,  Ilpuntep, Ckanep, Office
Professional Plus 2010 MAK, KOMITAC-LT ver3,5,12, WinRar, Win 7-mak,
Kaspersky security mns  Ousneca 2016, NaKeT TMPUKIAJHBIX MPOrpamMM:
TEKCTOBBIX, TAOJUYHBIX, IPAPUUECKUX U MPE3CHTALUMOHHBIX, MOAKIIOYEHUE K CETH
¢unuana, moakiIoueHue K cetu HTepHeT.

3.2. UuopmanmonHoe odecrieyeHne peaju3auuu NporpaMmmbl
Jlnst  peanumzanuu  mporpaMmbl  OmOimoTedHbIH  (GOHA — 00pa3oBaTENbHOU

opraHu3ali YKOMIIJICKTOBAH IICYATHBIMH U (I/IJ'II/I) QJICKTPOHHBIMU H3OaHUAMU,
PEKOMCHAOBAHHBIMU IJISI UCIIOJIb30BAHUS B O6paBOBaTeJ'IBHOM mponccce.

OcHoBHas uTeparypa..

1.Tl'abpuensa O.C. Xumusa niasg npodeccuil W CHENHAIBPHOCTEH TEeXHUYECKOTO
npoduis: Yueonuk/ O.C. IN'abpuensn, U.I'. OctpoymoB. -8-¢ u3m., ctep. — M.:

N3 parensckuil neHTp «Axanemusi», 2019
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2.KmoeB, M. B. Opranudeckas Xxumus : y4eOHOE I0OCOOME Il CPEIHEro
npodeccronansHOoro oopazosanusi / M. B. Kitoes, M. I'. A6nynnaeB. — Mockaa :
N3natensctBo FOpaiit, 2022. — 231 c. — (ITpodeccuonanbHoe oOpazoBaHue). —
ISBN 978-5-534-15288-3. — Tekct : onektpoHHsli // OOpa3oBaTenpHas
wiardopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/497026

3.Kamunckuii, B. A. Oprannueckas xumuss B 2 4. Yacte 1: y4eOHMK st

cpenHero mnpodeccroHanbHoro obpaszopanus / B. A. Kamunckuit. — 2-e¢ wusn.,
ucnp. u jgom. — MockBa: WsmarensctBo [Opaiit, 2020. — 287 c.—
(ITpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-02909-3. — Tekcr
anekTpoHHbIN // OOpaszoBatenbHas 1iatdopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/453151

4.Kamuuckuii, B. A. Opranudeckas xumusg B 2 4. Yactb 2: y4yeOHUK aid

cpenHero mnpodeccuoHanbHOro obpazoBanusi/ B. A. Kamunckuit. — 2-¢ wusm.,
ucrip. u jgom. — MockBa :  MsznmarensctBo FOpaiir, 2020. — 314 c¢.—
(ITpodeccuonanbuoe obpazoBanue). — ISBN 978-5-534-02912-3. — Tekcr
anekTpoHHbI // OOpa3zoBatenbHas 1iatdopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/453152

JloronauTenpHas yueOHas quTeparypa:

1.Kozen, E. I'. [IpakTukyM 10 OpraHMYecKOd XUMHUH : Y4eOHO-METOIUYECKOE
nocobue / E. I'. Kozen, JI. H. bapabanmukoBa. — Tromens : 'AY CeBepHoro
3aypanbs, 2020 — Yacts 1 : IIpaktukym no opranudeckoit xumuun — 2020. —
168 c. — TekcT : aneKTpoHHbIN // JlaHb : 31eKTPpOHHO-OMOIMOTEUHAs] CUCTEMA. —
URL: https://e.lanbook.com/book/157120  — Pexum goctyna: i aBTOPH3.
II0JIb30BATEIIEH.

2. Tynukun E.M. B 2-x 4. Yacte 2. Opranuyeckast xumus: Yyeonuk juist CIIO. —

M.: FOpaiir, 2017  https://biblio-online.ru/viewer/EE60BE5B-E7C3-40EA-8A27-
D8473F74BED3

3.Hukutuna H.I'., I'pebenpkoBa B.M. OOmias u Heopranuyeckas xumus. B 2-x u.
Yactsb 1. Teopernyeckne ocHOBbBI: YueOHUK U npakTukyM juist CI1O. — M.: FOpaiir,

2017 https://biblio-online.ru/viewer/F125F8D2-7D9B-4B29-82F2-589EF92A3030

4. Xumust snemMeHToB: YueOHuK u mpaktukym s CIIO. — M.: FOpaiit, 2017
https://biblio-online.ru/viewer/5A17C2F6-D817-42E5-A4D5-94EEC35A846F

5.HoBokmanoBa, A.JI. Oprannueckas xumwus. TecTsl : yueOHOe mocoOue st
cpennero npodeccuonaabHoro odpasosanusi / A. JI. HoBokmanoBa. — Mockaa :
W3narensctBo FOpaiit, 2021. — 41 c. — (IIpodeccuonansaoe oOpa3oBaHue). —
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https://urait.ru/bcode/497026
https://urait.ru/bcode/453151
https://urait.ru/bcode/453152
https://e.lanbook.com/book/157120
https://biblio-online.ru/book/C0974FD5-E842-48A7-9E1A-8DE3DCC6367A
https://biblio-online.ru/viewer/EE60BE5B-E7C3-40EA-8A27-D8473F74BED3
https://biblio-online.ru/viewer/EE60BE5B-E7C3-40EA-8A27-D8473F74BED3
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https://biblio-online.ru/viewer/F125F8D2-7D9B-4B29-82F2-589EF92A3030
https://biblio-online.ru/viewer/5A17C2F6-D817-42E5-A4D5-94EEC35A846F

ISBN 978-5-534-14158-0. — Tekct : oanekTpoHHBIM // OOpa3zoBaTenbHas
mwiatdopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/467947

HNnTeprer-pecypcsr:
1. www.globalteka.ru (I'moGanTeka. I'nmoGanbpHasi OWONHOTEKA HAYYHBIX
pecypcoB).
2.www.window.edu.ru (ExmHOe OKHO JTocTyIia K 00pa3oBaTelbHBIM pecypcam).
3.www.st-books.ru (JIyumas yueOHast 1uTepaTypa).
4.www.school.edu.ru  (Poccuiickuii oOpa3oBaTeNbHBIN MMopTan. JlOCTYIHOCTD,
KauecTBO, 3PPEKTUBHOCTb ).

3.3. Bpinoanenue TtpeOoBanuii P®I'OC B yacTm MCNOJIbL30BAHUA
AKTHUBHBIX U1 HHTEPAKTUBHBIX ()OPM 00yUeHusI

B nensix peanuzanuy KOMIIETEHTHOCTHOT'O MOjAXoAa pabouas mporpamma
npenycMaTpUBaeT HUCIOJIb30BaHME B 00pa30BaTEIbHOM TPOIECCE AKTUBHBIX M
WHTEPAKTUBHBIX ()OPM MPOBEJCHUS 3aHITUN B HEISIX (OPMUPOBAHUS U PA3BUTHS
00mux 1 MpopeCCHOHATBHBIX KOMITCTCHITUMN

Tema 1.1 OcHOBHBIE MOHATHS XUMUU U 3aKOHBI XUMHUH B (hOpME COUMHEHUSI.

Tema 1.3 Ctpoenue BeuiecTBa B popMe MUHHU-TIPOEKTOB

Tema: 1.4 PacTBOps! B (hopme JIeKIuU C 3aIIaHUPOBAHHBIMU OIIHOKaMHU.

Tema 1.5 Knaccudukamuss HeOpraHUUEeCKUX COEIUHEHHH B (popMe ypoka
COpEBHOBAHUSI.

Tema 1.6. OKUCIUTETHLHO-BOCCTAHOBUTENbHBIE PEAKIIMU B (OpPME 3a0UHOM
KCKypcuu Ha mnpenmnpuarue. CKOPOCTh XUMHUECKUX peakiuid. OOpaTUMOCTh
XUMHUYECKUX peakinii B GopMe pEIICHHs CUTYallMOHHBIX 3a/1a4

Tema 1.7 Merannsl. Hemeramisl B (hopme ypoka COpEBHOBaHUS

Tema 2.1 OcCHOBHbIE MOHSTUS OPraHMYECKONW XHMHHU M TEOPHUSl CTPOCHHS
OpPraHUYeCKUX COECIUHEHUH B (popMe ypoKa-TpEeHHUHTA.

Tema 2.2 IlpuponHble UCTOYHUKHU YTIEBOJOPOJIOB B (popMe 1ernoBOM
UTPBL.

Tema 2.3. Anpaerunbsl. KapooHoBbie kucinoTsl. CinoxHbie 3¢upsl. Kupel. B
dbopMe ypoka-cOpeBHOBAHUS, TPYITIOBOM pabOTHI B TIapax, ypoKa-MUHHU MPOECKT.

3.4. Ucnosb30BaHHe CPeICTB BBIYHCJIUTEIbHOW TEeXHHMKH B Mpolecce
00y4eHus

PaGouas mnporpamMma mnpeaycMaTpUBaeT HCIHOJIb30BaHUE TMEPCOHAIBHBIX
KOMITBIOTEPOB OOYYAIOIIMMUCS B XOJ€ MPOBEACHHS CIEAYIOMIMNX MPaKTUYECKUX
3aHSTUM:

ITpakTrueckoe 3anartue No2

Peaknuiuu noHHOTO oOMeHa. ['uaponu3 conei.

[TpakTuyeckoe 3anstue No3

UccnenoBanue BIMSHUSA Pa3IUYHBIX (AKTOPOB HA CKOPOCTh XUMHYECKHUX
peakuui

[IpakTueckoe 3ansatre NoS

[Tosyuyenue merana u 3TuneHa. M3yyeHune ux CBOMCTB

[IpakTuyeckoe 3ansaTue Ne 6
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MN3yaeHne cBOMCTB KUCIOPOJACOAEPKANINX COEANHEHNIN

IIpakTnueckoe 3austue Ne 7
B3zanMmoaenicTBUE  TJIOKO3bI U

CaxXapoO3bl C T'MAPOKCHUIOM MCIHU

(11.KauecTBeHHas peakiys Ha KpaxMall.

4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUSI
YYEBHOU JUCIUIIVINHBI

OneHka KadecTBa OCBOCHHUS Y4YEOHOM IUCIMIUIMHBI BKIIOYAET TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH U POMEKYTOUHYIO aTTECTALIUIO.

Texkymuii KOHTPOJIb YCIEBAEMOCTH OCBOCHUSI Y4YEOHOM JAUCHUTLIAHBI
OCYULIECTBIIIETCS  INPENOAABATEIIEM B MPOLECCE TMPOBEACHUA IPAKTUYECKUX
3aHATHI, TECTUPOBAHMS, & TAK)KE BBHIMOIHEHUSI 00YyYaIOIINUMUCS UHIUBUAYATbHBIX

3alaHUid B COOTBETCTBUM C (POHJIOM
JUCLUIUIMHE.

OLICHOYHBIX CpPEJICTB IO Y4YEOHOU

Pe3yabTaTnl ocBOCHUSA
y4eOHOM THCUMIINHBI

®opMbI 1 METOAbI KOHTPOJISI U OLEHKH
pe3yabTaToB 00y4eHusl

JIMYHOCTHBIN pe3yJbTar:

- YCTOWYMBBIA HHTEpEC K HCTOPUM U
JTOCTHKEHUSIM B 00JIaCTH XUMUYECKON HayKH,
YyBCTBO F'OPJOCTHU 32 POCCUICKHE €CTECTBCHHBIE
HayKU;

- TOTOBHOCTh K NPOJOJDKCHHIO 00pa3oBaHMA,
MOBBIICHUIO  KBaM(UKau B  W30paHHOU
poheCCHOHAIBHON NEATEITbHOCTH c
WCIIOIb30BAaHUEM 3HaHUI B obmactu
XUMHUYECKON HayKH;

- OOBEKTUBHOE  OCO3HAHHWE  3HAUYUMOCTHU
KOMIIETEHIIM B 00JIACTH XUMUYECKOW HAayKu
JUIs  4YeloBeKa W oOmecTtBa,  yMEHHE
HCIIONB30BaTh TEXHOJOTUYECKHE NOCTHKEHHUS B
00J1aCTH XUMUH, JUIs TIOBBILIEHUSI COOCTBEHHOTO
UHTEJJIEKTYaJIbHOTO Pa3BUTUSL B BbIOpaHHOMU
poeCCHOHAIBHON AEATEIbHOCTH;

- yYMEHHE [POAHAIM3UPOBATh TEXHOTCHHBIC
NOCJIEACTBUS I OKpYXKAaIOLIEW  Cpensl,
OBITOBOM W TPOU3BOJICTBEHHOU JIE€SITEIBHOCTH
YEJI0BEKA;

- YMEHHUE YNPaBIATh CBOEH MO3HABATEIbHOU
JESATENBHOCTBIO, IIPOBOJUTH CaMOOLICHKY
YPOBHS ~ COOCTBEHHOIO  MHTEJUIEKTYaJlbHOI'O
pa3BUTHS;

- yYMEHHE BBICTPauBaTh KOHCTPYKTHBHBIE
B3aMMOOTHOUIEHUSI B KOMAaHJE II0 PELIECHUIO
00IMX 3a7a4 B 00J1aCTH XUMHUU;

HaOIIOIEHNE;

OIICHKA TeMaTUICCKUX pedepaToB

oleHKa 3(pPEKTUBHOCTH U Ka4eCTBA BBITIOJHEHUS
y4eOHBIX 3a/1a4;

TECTUPOBAHUCE;

OIICHKA BBITIOJIHEHUS] CAMOCTOSTEIILHOW PabOThI;
OLICHKA TIPAKTUYECKUX padoT;

3aIUTa TBOPUYCCKHUX U MPOCKTHBIX padoT;
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Pe3yabTaThl 0CBOEHUS
y4eOHOM THCUMILINHBI

®opMbl U MeTOAbI KOHTPOJISI U OLIEHKHU
pe3yJabTaToB 00y4eHH s

MeTtanpeaMeTHbI pe3yJibTar:

- OBJIa/ICHHE YMEHUSAMH U HAaBBIKAMU PA3TUYHBIX
BUJIOB TIO3HABATEIILHOW JAEATEIBHOCTH ISt
M3Y4YEHHUS Pa3HbIX CTOPOH OKPYXKAIOIIEro MHUpa;
MPUMEHEHHE OCHOBHBIX METOJOB IO3HAHHSA
(HaOyroieHUs,, HAYYHOTO OKCIIEPUMEHTA) IS
W3YYEHHs] PA3JIMYHBIX CTOPOH XHUMHUYECKUX
00BEKTOB U MPOLIECCOB, C KOTOPHIMU BO3HUKAET

HEO0O0XOIUMOCTh CTAJIKUBATHCS B
npodeccroHanbHOU chepe;

- YMEHHE ONpeAeNiaTh UeMdu ©  3aJa4u
JCSITEILHOCTH, BBIOMpATh CpEACTBA JUIA  HX
JOCTHKCHHSI Ha TIPAKTUKE;

- yMcHHE UCIIOJIb30BaTh pa3iInyuHbIC
WCTOYHUKUA  JUIA  TIOJIYYCHHUS  XUMHYECKOU

I/IH(I)OpMaI_II/II/I U OLCHUBATH €C HJOCTOBCPHOCTH
JUISL TOCTHIKCHUS TIOCTAaBICHHEIX IICICH 1 3aaa4,

HaOIIOIEHNE;

OIIEHKa TeMaTu4ecKkux pedepaTton

oreHKa 3(pPEKTUBHOCTH U Ka4ECTBA BBHITIOTHEHUS
y4eOHBIX 3a/1a4;

TECTUPOBAHUE;

OLICHKA BBIMIOJIHEHUS] CAMOCTOSITENIbHOM paboThI;
OLIEHKa NPaKTUYECKUX padoT;

YCTHBINA OIIPOC;

3ayer.

IIpeaMeTHBIN pe3yabTar:

- c(OpMHUPOBAHHOCTh NPEICTABICHUNA O MeCTe
XUMUU B COBPEMEHHON HAy4YHON KapTUHE MUDAa;
NOHUMaHUE pOJIM XUMHM B (POPMHUPOBAHUU
Kpyrozopa ¥ (QYHKIHOHAIbHOW TIPaMOTHOCTH
YEJI0BEKa JUIsl pELICHUS TPAaKTUYECKUX 3a/1ay;

- BIIA/ICHHE OCHOBOIIOJIAT A0 IIUMU
XUMUYECKUMHU MIOHATUSIMH, TEOPUIMU,
3aKOHAaMH M 3aKOHOMEPHOCTSIMH; YBEPEHHOE
MIOJIb30BAaHUE XUMHUYECKOW TEPMHUHOJIOTUEN U
CHMBOJINKOM;

- BJIAQJCHUE OCHOBHBIMM METOJAMHM HAy4YHOI'O

II03HAaHUA, HCIIOJIb3YCMBIMU B XUMUN.
HAOJIOJICHUEM,  ONMUCAaHUEM,  HU3MEPCHHEM,
IKCTICPUMEHTOM; yMEHHUE 00pabaTkIBaTh,

00BACHATH PE3YJIbTATEI ITPOBCACHHLIX OILITOB U
JieNlaTh BBIBOJABI; TOTOBHOCTb U CIOCOOHOCTB
NPpUMCHATH MCTOAbI IMMO3HAHUA IIPpU PCUICHUU
MIPAKTUYECKHX 3a7a4;

- c(hOpMUPOBAHHOCTh YMEHUA J1aBaTh
KOJINYECTBEHHBIE OLEHKM U  IPOU3BOAMTH
pacueTsl 1O XUMHUYECKUM  (QopmyraMm H
YpaBHEHUSAM;

- BJIQICHUC IpaBUJIaMU TCXHUKH 0€e30I1acHOCTH
IIPU UCTIOJIb30BAaHUM XUMHYECKUX BEILECTB;

- c(OPMHPOBAHHOCTH COOCTBEHHOM MO3UIMHU TI0
OTHOLICHMI0O K XUMHMYECKOW HHpopmanuu,
[I0JIy4a€MOU U3 PA3HBIX HCTOYHMKOB.

OIIEHKa TeMaTHYECKUX pedepaToB

oLeHKa 3 PEKTUBHOCTU U KaUeCTBA BHITOJTHEHUS
y4eOHBIX 33/1a4;

TECTUPOBAHHUE;

OLIEHKA BBIMTOJIHEHUSI CAMOCTOSATEIIEHONW PaOOTHI;
OLIEHKA MPAaKTUYECKUX paboT;

YCTHBIN OIIPOC;

peleHue 3aaay;

3aIiTa TBOPUYECKUX U TPOCKTHBIX padoT;
nuQQepeHIIPOBAHHBIN 3a4eT.
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