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1. HACIIOPT PABOYEH ITPOI'PAMMbBI OBIIIEOBPA3OBATEJIbHOM
JANCHUIIJIMHBI: XUMMUA

1.1. O6s1acTh NPUMEHEHUSs] IPOTPAMMbI

Pabouas nmporpamma o01ieo06pazoBatebHON qucHUIUIMHBI: XMW
SBJIICTCSI YaCThIO TPUMEPHOM OCHOBHOW MPO(eCcCHOHATBbHON 00pa3oBaTeIbHON
nporpaMmmbl B cootBeTcTBUM ¢ PI'OC CIIO mno cnemumansHocTH: 15.02.09

AJIIUTUBHBIE TEXHOJIOTUNA

[TporpamMma 0011€00pa30BaTENbHON AUCHUIIMHBI MOKET OBITH HCIIOJIB30BAHA
JUIsl  mpenojaBaHuss  Qu3MKM B oOpazoBarenbHbIX — opranuzauusax — CIIO

(TeXHOJIOTUYECKHUIA).

1.2. MecTo AMCHUIUVIMHBI B CTPYKTYpe OCHOBHOH mNpo¢eccuoOHAIbHOM
00pa3oBaTe/IbHON MPOrPAMMBI.

XuMUsL OTHOCUTCA K Y4€OHBIM MPEIMETaM €CTECTBEHHO-HAYUYHOIO IUKJIA.

Crpyktypa u couepxkanue oOmeobpazoBarensHoro mukiaa OIT CIIO nHa 0aze
OCHOBHOTO 00111ero odpaszoBanus ¢ noigyuenuem COO c yuerom TpedoBanuii @I'OC
CIIO.

VYyebnas nucummimHa oTHocutes K mpeamerHon obnactu @I'OC COO (CII0):
«EcTecTBeHHBIC HAYKIY.

YpoBeHb OCBOEHHMSI yueOHOUW IUCHMIUIMHBI B cooTBeTcTBUUM ¢ PI'OC COO
(CITO): 6a30BbIi.

Peanuzanus conepxanus yd4eOHOW TUCHUIUIMHBI MPETonaraeT coO0/IeHIE
MPUHIINIA CTPOTOM MPEEMCTBEHHOCTH MO OTHOIIEHUIO K COAEPKAHUIO Kypca XUMUHU
Ha CTYTEHH OCHOBHOTO (CpeaHero) oomiero oopa3oBaHusl.

B T0 xe BpeMs yueOHas AMCIUIUIMHA: XUMHS JJIs1 MPO(EeCCHOHATBHBIX
o0Opa3oBaTeIbHBIX OpTraHU3aIHN 00J1a/1aeT CAMOCTOSITEIbHOCTBIO U LIETLHOCTBIO.

PaGouass  mporpamma  yuyeOHOW  AMCHUIUIMHBL  «XUMHS»  HMEET
MEXIPEIMETHYIO CBSI3b C 00111€00pa30BaTeIbHBIMA yUY€OHBIMU JUCIUIUIMHAMH:
MaTreMatvuka, (usuka, OuoyorHs, U MPOPECCHOHAIBHBIMU AUCITUTUTMHAMM:

uH(popMaTHKa, MaTepUaIOBE/IEHNE, CTaHAApTU3AIIHS.



N3ydenne ydeOHOM AMCIUIIIMHBI: XHUMHUS 3aBEPIIACTCS MPOMEKYTOUHOU
artectanueil B hopme auddepenurpoBanHoro 3auéra B pamkax ocBoenus [ITTICC3

Ha 06a3e OCHOBHOTO O0IIIer0 00pa30BaHUA.

1.3. Hean u 3ajauM JUCUMILUIMHBI — TPe0OOBaHHUS K Pe3yJbTaTaM OCBOCHUS
TUCHHUILIMHBI:

@opMHUpPOBaHUE Yy CTYAEHTOB NPEACTABICHUSA O XUMUYECKONU COCTABIISIOLIECH
€CTECTBEHHO-HAYYHOW KapTHUHBI IPUHATHS PELICHUNA B
JKA3HEHHBIX W TPOU3BOACTBEHHBIX CHTYalHsX, OTBETCTBEHHOI'O IIOBEACHUS B
MIPUPOJHOM CpeJie.

3amauy QUCIMIIIINHEL:

1) chopMHpOBaTh NMOHMMAHHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKHUX

MHpa KaK OCHOBBI

IIPOILIECCOB U SIBJIEHUW B OKPY’KAIOLIEH CPEAE, LEJIOCTHOM HAyYHOW KAPTHUHBI MHUPA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;
2) pa3BUTh YMEHUS COCTaBIATH (POPMYJIbl HEOPTAHUYECKUX U OPTraHUYECKUX

BEIICCTB, YPaBHEHHUA  XUMHUYECKHX  pEaKIHi, OOBACHATH HMX  CMBICT,
UHTEPIIPETUPOBATH PE3YIbTAThl XUMHUYECKUX IKCIIEPUMEHTOB.

3) chopmupoBaTh HABBIKM MPOBEACHUS MPOCTEHIIMX  XUMHYECKHUX
HKCIIEPUMEHTAJIbHBIX HCCIEJOBAaHUM C COONIOACHHEM TMpaBUi 0OE€30IacHOro

oOpalleHus C BEIIeCTBaMU U JIaA0OpaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHS MCIIOJIB30BaTh MH()OPMALINIO XUMUYECKOTO XapaKTepa U3
pa3IMYHBIX UCTOYHUKOB,;

5) copMUPOBATH YMEHHS MPOTHO3UPOBATH MOCIEICTBUS CBOCH IEATEILHOCTH

U XUMHUYECKUX NPUPOIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOIIECCOB;
6) chopmMupoBaTh MOHUMAHHUE 3HAUNMOCTH JOCTH)KCHUN XUMHYECKON HAYKH

Y TEXHOJIOTUH JJI PA3BUTHS COLIMAILHON M MPOU3BOJICTBEHHOM cdep.

OcBoeHue cojepkanus 001e00pa30BaTEIbHON MTUCIUIUIMHBI 00ecIeurBaeT

AOCTHXKCHHUC CTYACHTAMHU CJICAYIOIHUX PC3YJIbTATOB!:

O6H_II/IC KOMIICTCHII N HHaHI/IpyeMLIC PE3YIbTAThI
Obuwue Jlucyunaunapmole
OKO01. BLI6I/IpaTL B wactu TpynmoBoro BocmuTaHus: - | - BJIAJIETh cucTeMou
CII0COOBI PeICHHS TOTOBHOCTB K TPYZIy, OCO3HAHUE IICHHOCTH 5
3aa4 MacTepCTBa, TPYIOIOONE; - TOTOBHOCTh K | XHMHYECKUX 3HAHHUH, KOTOpas BKIIIOYACT;

A . AKTHBHOH JIEITEIbHOCTH TEXHOJIOTUUECKOH | OCHOBOIIOJIArafoNINe MOHATHS (XUMUYECKHUH
npodecCHOHaIBHOM u COLMANBHOM HAIpaBIECHHOCTH, | DJIEMEHT, aToM, DIEKTPOHHAs O0OIOYKa
ACATCIIbHOCTH CIIOCOOHOCTh MHHULIMUPOBATh, INIAHUPOBAaTh | aroma, S-, p-, O-3JEKTpOHHBIE OpOHTaNH
MPUMEHHUTEIHHO K U CaMOCTOSITENIbHO BBINOJIHATH TaKyl | aTOMOB, HOH, MOJIEKYJa, BaJ€HTHOCTb,
Pa3INYHBIM JEATENBHOCTD; - HHTEPEC K PASNMYHBIM | OJEKTPOOTPHIATENLHOCTD, CTeneHb

chepam npodecCHOHATLHOM | OKHUCJICHMsS, XUMHYECKas CBSI3b, MOJIb,
KOHTEKCTaM >
JIeSITeITbHOCTH, OBmazeHre | MONApHAS  Macca, MOJISIDHBIH  00BeM,
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YHUBEPCAJIbHBIMU y4eOHBIMU
TI03HABATEJILHBIMH JCHCTBUSAMMU: a)
0a3oBble  JIOTMUECKHE  JCHCTBUS: -
CaMOCTOATENIbHO  (OPMYJIUpPOBAaTH U
aKTyalIu3upOBaTh npooiiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

YCTaHABIMBATh CYIIECTBEHHBIH TMPHU3HAK
WA OCHOBaHUS IS CpaBHEHHUS,
KIIacCH(UKAITUI 154 000011IeHN; -
OIIPEACIATh LIENU JESITENbHOCTH, 33/1aBaTh
rapameTpbl U KPUTEPUH UX JOCTHKSHUS; -

BBIABJIATH 3aKOHOMEPHOCTH n
IPOTUBOPCHUUA B paccMaTpuBaACMbIX
SABJICHUAX; - BHOCUTb KOPPCKTHBLBI B
JCATCIBbHOCTh, OLICHHBATb COOTBCTCTBUC

pe3yNbTaToOB IENsSM, OLEHHUBATh PHCKU
MIOCNIEACTBUH JIESITENBHOCTH; - Pa3BUBATh
KpEaTHBHOE MBbIIUICHHE TPH PEIICHUU
KI3HCHHBIX ~ mpoOimeM  ©)  6a30BBIC
HCCIICIOBATEIECKHE JICUCTBUS: - BIAACTh
HaBBIKAMH Y4eOHO-HCCIICIOBATEILCKOH H

MIPOEKTHOM  NEATENBHOCTH,  HABBIKAMU
paspeleHus npobiiem; BBISIBIISITh
NIPUYUHHO-CIICICTBEHHBIE CBSI3U u
aKTyaJlu3upoBaTh  3ajady,  BbIIBHUIraTh
TUIIOTE3y €€ pelleHHs,  HaXOIUThb
apryMeHTbl JUI1 JOKa3aTeJIbCTBA CBOUX
YTBEPKICHUM, 3aJaBaTh IapaMeTpbl U

KPUTEPUH pEIICHUS; aHATM3UPOBATh
MIOJTyYEHHBIE B XOAE PpEIICHHS 3aJadu
pe3yNbTaThl, KPUTHYECKH OICHUBATH WX
JOCTOBEPHOCTH, MIPOTHO3UPOBATH
N3MECHEHHE B HOBBIX YCJIOBHAX; - YMETh
MIEPEHOCUTh 3HAHUS B TO3HABATEIHHYIO U

MIPAKTUYECKYIO oburacti
KHU3HEEATeTFHOCTH; - YMETh
UHTETPUPOBATh  3HAHUSA W3  PaA3HBIX
NpeAMETHBIX  o0nacTed; -  BBIIBUTATh

HOBBIC HJCHU, MNpCjIaratb OPUTMHAJIBHBLIC
moaxoAabl W PECUHICHUSA,; - CIIOCOOHOCTh HX
HCIOJIF30BaHUS B IIO3HABATECIPHON U
COI_[I/IaJIbHOﬁ IIPpAKTHUKE.

YIJIEPOAHBIN  CKeneT, (yHKIMOHAIbHAS
Tpynma, pajaukan, HW30MepHs, H30MepBI,
TOMOJIOTHUECKHH pan, TOMOJIOTH,
YTIE€BOAOPOABI, KHCIIOPOJ- u
a30TcozepIKalIie COCTUHEHUS,
Ouonornyecku AKTUBHbBIE BellleCTBa
(yrineBomel, Kupbl, O€IKH), MOHOMeEp,
HOJIHMeEp, CTPYKTYpHOE

3BEHO, BBICOKOMOJICKYJISIPHBIE COCTMHCHUS,
KpHUCTaJLTHIecKas pemeTka, THTIBI
XUMHYECKHX  peakuud  (OKHUCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIE, 9K30-U
SHIOTEPMHUYECKHE,  pEeakIUH  HOHHOTO
obmeHa), pacTBop, JJIEKTPOJIHTHI,
HE3JIEKTPOJIUTHI, AIIEKTPOJIUTHYECKAS
JIACCOITHALIuS, OKHCIIUTENb,
BOCCTAHOBUTENIb, CKOPOCTh XHMMHYECKOI
peaKIuu, XHMAIeCKOE PABHOBECHE), TEOPUHU
U 3aKOHBI (TCOPHSI XUMHUYECKOTO CTPOCHUS
oprannueckux BeuiecTB A.M. byrtneposa,
TEOPHs AIIEKTPOIUTHISCKOW JUCCOIUAIINY,
nepuognueckuil 3akon [1.JM1. Mengeneesa,
3aKOH COXpaHCHHS MAacchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN  S3BIK
XUMHUH, (AaKTOJOTMYECKUE CBEACHHUS O
CBOUCTBAaX, COCTaBe, IIOINYYEHUU U
6e30I1acCHOM  HCIIOJIb30BAHUM  BaXKHEHUIINX
HEOPTraHMYECKUX U OPraHMYECKUX BEIIECTB
B OBITY M IIPAaKTUYECKOW JAEATEIbHOCTH
YEIIOBEKa;

- YMETb BBISIBIISITh XapaKTepHBIE IPU3HAKA U
B3aHMOCBSI3b M3YYEHHBIX TTOHATHUH,
MIPUMEHSATH COOTBETCTBYIOIINE OHATHS IIPH
OTIMICAaHWH CTPOCHUS M CBOWCTB

HCOPraHN4YCCKNUX U OPTraHUYCCKUX BCHICCTB U
HX TPCBpalllCHUU; BBIABJIATL B3aMMOCBA3b

XAMUYECKUX 3HAHHM C IIOHATHSAMH U
MpEACTABJICHUAMU ApyTrux
C€CTCCTBCHHOHAYYHBIX IPECIMCTOB,

YMETH HCIIOJIB30BATh HAanMCHOBaHUA

XUMUYECKUX COEJUHEHUN MEXIyHapOJIHOTO
C0103a TEOPETUUYECKON U NPUKIATHON XUMUU
u TpUBHUAJILHBIC Ha3BaHHUA Ba)KHEHUIIINX
BEIIECTB (3TWJICH, alleTWIEH, TJINIEPHH,
denon, (opmanbaerus, yKCyCHas KHCIIOTa,
[IMIWH, YTapHBId Ta3, YTAEKHCIBIA Ta3,
aMMUaK, TalleHas U3BECTb, HeETalleHast
W3BECTh, NHUThEBAass CcOJAa U  JPYTHX),
COCTaBIATh (HOPMYJIBI HEOPraHWYECKUX U
OpPraHn4eCKuX BCIICCTB, YpaBHCHUA
XUMHUYECKHUX PEAKIIHiA, OOBSCHATh UX CMBICIT;
TMOATBEPXKAATE XApPaKTCPHBIC XUMHUYCCKUEC
CBOIMCTBA  BEIIECTB  COOTBETCTBYIOLIMMH
OKCIICPUMEHTAMHU © 3alliCIMU ypaBHeHI/II‘/’I
XMMUYECKHUX PEAKIHA;

- yMETb YCTAaHABJIUBaTb IIPUHAMIEKHOCTH
U3Y4EHHBIX HEOPraHUYECKUX u
OpraHUYECKHX BEUIECTB K OIPEICIICHHBIM
KJIaccaM u rpymnmnam COEJIHEHUH,
XapaKTepU30BaTh HMX COCTaB U BaKHeHIIMe




CBOﬁCTBa; OIpPCACIIATL BUABI XUMHUYCCKHUX

CBsI3eH (koBaseHTHas, HWOHHAas,
METaJTHYECKas, BOJIOpPOJIHAS), THIIBI
KPUCTAIITUYECKHUX peueTok BEILECTB;

KJaccu(UIPOBATH XUMUICCKUE PCAKITHH;

- chopMHUpOBaTh  MPENCTABICHHS: O
XUMHUYECKOH COCTAaBIISIIOIIEH
€CTECTBEHHOHAYYHOH KapTHHBI MHUpA, POIH
XAMHHA B TIO3HAHWH SBICHUI TPHUPOIBI, B
(OpMHUpPOBAaHNN MBIIUICHAS W  KYJIBTYPHI
JINYHOCTH, ee (HhyHKIIMOHATHHOM
TPaMOTHOCTH, HEOOXOOMMOM IS peIIeHHS
MPaKTUUYECKUX 3alad M  DKOJOTHUYECKH
00OCHOBAaHHOTO  OTHONIICHUS K  CBOEMY
3I0pPOBBIO U IPUPOJIHOM cpefie;

YMETb IPOBOJUTH PACUEThI 10 XUMHUUECKUM
dopMynaM M yYpaBHEHUSM XUMHYECKUX
peakLuii C HCIOJb30BaHHEM (PU3NYECKUX
BEJIMYHMH, XapaKTEePU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOH CTOPOHBI: Macchl, 00beMa
(HOpMalbHBIE YCIIOBHS) Ta30B, KOJIHMYECTBA

BCIICCTBA, HCIIOJIB30BATh CHCTEMHBIC
XUMHUYCCKUC 3HaHUA JUIA MNPpUHATHUA
pCH.IeHI/Iﬁ B KOHKPCTHBIX  KM3HCHHBIX

CUTYaLUAX, CBA3AHHBIX C BELIECTBAMH U HX
IPUMEHEHHEM - YMETh IUIAHUPOBaTh U
BBINIOJHATh ~ XUMHMYECKHM  OKCIEPUMEHT
(TpeBpaleHns] OPraHUYECKUX BEIIECTB MPH

HArpeBaHWM, TONyYeHHe OTHIEHA U
W3ydeHHE €ro CBOWCTB, KaueCTBCHHbIC
peakiuu  Ha  ambAETHABI,  Kpaxmal,
YKCYCHYIO KHCIIOTY.

OK 02. Ucronb3oBarh | B obnacti ueHHOCTH HayYHOTO MO3HAHUS: | - yMeTh  aHATM3UPOBATH  XMMUHUECKYIO

COBPEMEHHBIE CPE/ICTBA | COPMUPOBAHHOCTE  MUPOBO33PEHUS, | yudiopyammio, MOMYdaeMylo H3  PasHBIX

COOTBETCTBYIOIIETO COBPEMEHHOMY N

MOKCKA, aHATN3a U HCTOYHUKOB (cpencTs MaccoBoit

WHTEPIpETAINN
uHbopMalnH, U
nH(pOpMalMOHHbIE
TEXHOJIOTUH IS
BBINOJIHEHUS 3a/1a4
npogecCuOHATBHON
JeSTeIbHOCTH

YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHOM
MIPAaKTHKH, OCHOBAaHHOTO Ha  JHAaJore
KYJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MeCTa B MOJIUKYIBTYPHOM MHPE;

- COBEpPUICHCTBOBAHHE  A3BIKOBOM U
YUTATENbCKOM KyNbTYyphl KaK CpeacTBa
B3aUMOJICHCTBUS  MEXIy JIIOABMH U
MO3HAHUSI MHUPA; - OCO3HaHME IIEHHOCTH
Hay49HOH  JISTEIBHOCTH,  TOTOBHOCTH
OCYIIECTBIISITH MIPOEKTHYIO "
HCCIIEI0BATEIbCKYTO JeITebHOCTh
WHIUBHUIYaJIbHO W B Tpymne; - OBnaneHne
YHHUBEpCaJIbHBIMU y4eOHBIMU
MI03HABATEJILHBIMH JICHCTBUSAMU: B) paboTa
¢ wuH(pOpManue: - BIaAETh HAaBBIKAMHU
MONy4eHUsT MH(POPMAIMN W3 HCTOYHHKOB
PpasHBIX THUTIOB, CaMOCTOSATEIIEHO
OCYIIECTBIISATh TTONCK, aHaJm3,
CHCTEMAaTH3alMI0 W  HHTEPIPETAIHIO
nHGOPMANUN Pa3IMYHBIX BUIOB U (HopM
MPEJACTAaBICHUS; - CO3/4aBaTh TEKCTHl B
pasimuHBIX  QopmMarax C  y4eTOM
HasHa4eHUs: HMHQOPMAIMM U  LEJIeBOM
ayAMTOpHH,  BbIOMpas  ONTHMAaJbHYIO
(dopMy IpeACTaBICHUS U BU3YalM3alluK; -
OIIEHUBATH JOCTOBEPHOCTD, JIETUTUMHOCTD
nHpOPMANNH, €€ COOTBETCTBHE MPAaBOBBIM

nHpopmanuu, cetb IHTepHeT U 1pyrue);
- BJaJeTh OCHOBHBIMH METOJAMH HAy4IHOTO
MO3HAHUS BENIECTB M XUMHWYECKHUX SBICHHH

(nabnroneHne, W3MeEpeHHEe, OSKCIEPHMEHT,
MOJIETUPOBaHUE);
- YMETH MMPOBOAUTH pacyeThl 10

XMUMHUYEeCKUM (opMyIaM M ypaBHCHHAM
XMMHMUYECKUX pEakUUd ¢ MCIOIb30BaHUEM
(GU3NUECKUX BEJIMYMH, XapaKTEePHU3YIOLINX

B€OIeCTBa C KOJIMYECTBEHHOM CTOPOHBI:

Maccel, oObeMa (HOpPMaJbHBIE YCIIOBHSA)

ra30oB, KOJIHYECTBa BCIICCTBA, HMCIIOJIb30BaTh

CHUCTCMHBIC XUMHYCCKUEC 3HaHUA JIIsL
MMPpUHATUA peIHeHI/Iﬁ B KOHKPETHBIX
JKU3HCHHBIX CUTyaludXx, CBsA3aHHBIX C

BEHICCTBAMU 1 UX IPUMEHCHUCM




U MOPAIBHO-3THMYECKUM  HOpMam; -
HCIIOI30BATh CPECTBA MH(YOPMALTMOHHBIX
U KOMMYHUKAlIMOHHBIX TEXHOJOTHH B
peneHnu KOTHUTHBHBIX,
KOMMYHUKAaTUBHBIX W OPTraHU3allMOHHBIX
3aga4 ¢ coOmrofeHHeM — TpeOOBaHMI
SPrOHOMHKH, TEXHHUKH O€30IaCHOCTH,
THTHEHBI, PeCypcocOepex eH s, MPaBOBBIX
u STHYECKHX HODM, HOPM
WHPOPMATNOHHON 0e30MacHOCTH; -
BJIAJCTh HABBIKAMH pAclO3HABAaHUS H
3amuThl HHPOpMAanuH, HH(POPMAITMOHHON
0€3011aCHOCTH JINYHOCTH.

OK 03. IInanupoBats 1
peatn30BBIBATH
coOCTBEHHOE
npodeccruoHaIbHOE U
JMYHOCTHOE Pa3BHUTHE,
HPEANPUHUMATEIBCKYIO
JEATEIILHOCTD B
npodeccnoHaTEHOM
cdepe, UCIIOTH3OBATH
3HaHUS 10 (PMHAHCOBOM
IPaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CHUTYaIUIX

B obJactu AYXOBHO-HPaBCTBECHHOT'O

BOCIIMTaHHA: - C(l)OpMPIpOBaHHOCTI:
HPAaBCTBECHHOI'0  CO3HAHUA, OTHUYCCKOIO
IIOBCACHUAA, CITOCOOHOCTH OLICHUBAThb

CUTyallul0 W TPUHUMATH OCO3HAaHHBIC
pEIllCHHsI, OPUCHTUPYACh HAa MOPAIBHO-
HPAaBCTBEHHBIC HOPMBI M IICHHOCTH; -
OCO3HAaHHE JITYHOTO BKJIAJa B TIOCTPOCHHUE
yCTOHUNBOTO OyIymIero; - OTBETCTBEHHOE
OTHOIIICHHE K CBOMM POIUTEISIM W (WIIN)
JIPYTUM 9YJICHaM CEMbH, CO3JIaHHIO CEMBU
Ha OCHOBE OCO3HAHHOI'O MPUHATUA
LIEHHOCTE! ceMeiHou SKU3HU B
COOTBETCTBUU C TpaauludMH HapoOJ0B
Poccun; OBnajneHne yHUBEpPCANbHBIMU
pEeryJIATUBHBIMU JIEUCTBUSIMU a)
caMOOpraHu3alus: -  CaMOCTOSITEILHO
OCYIIECTBIISTh MTO3HABATEIBEHYIO
JEeSITeIbHOCTD,  BBIABIATE  IPOOIIEMBI,
CTaBUTh U (HOPMYIHPOBATH COOCTBEHHEIC
3ama4d B 00pa3oBaTeIbHON JCSTEIbHOCTH
u JKU3HEHHBIX CUTYAIHSIX; -
CaMOCTOSITEIIEHO COCTaBJISATH J1aH
peuicHuA HpO6HeMI)I C YUCTOM UMCIOIIUXCA
PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U
MPEANOYTEHUN; - JaBaTh OLEHKY HOBBIM
CHUTYAIIHsM; Croco0OCTBOBATh
(OPMHUPOBAHUIO U TPOSIBICHHUIO IIMPOKOI
SPYAUIME B pa3HBIX OONACTIX 3HAHHHU,
TTOCTOSTHHO MOBBINIATH CBOIt
00pa30BaTEeNBHBIN U KYJIBTYPHBIA YPOBEHB;
0) CaMOKOHTPOJb: HCIOIH30BATH IPUEMEI
pedIiekcuu I OIIEHKH CUTYalluu, BEIOOpa
BEPHOTO PEIICHHS;

-YMETb OLICHUBATH PUCKHU U CBOCBPEMCHHO
MIPUHUMATD PEIICHHS 110 UX CHIKEHUIO; B)
BMOHHOHaHBHLIﬁ HUHTCIIJICKT,
MPEIIoaralomuii  chOPMUPOBAHHOCTE:
BHYTPEHHEH MOTHMBalU¥, BKJIIOYAIOIIEH
CTPEMJICHUE K JOCTHXKCHUIO 1ECJIU U
yCleXy, ONTHMHU3M, HWHHIUATHBHOCTS,
YMEHHUE JEHCTBOBATh, MCXOAS K3 CBOHX
BO3MOXXHOCTEH; - 3MIMATHH, BKIIOYAIOIICH
CIOCOOHOCTh TMOHHMAaTh 3MOIMOHAIBHOE
COCTOSIHUE JPYTHX, YYUTHIBATh €ro IIpU
OCYIIIECTBIICHUH KOMMYHUKAIIHH,
CTIIOCOOHOCTB K COYYBCTBHIO "
COINCPECIKMBAHUIO, COLHAJIBHBIX HABBIKOB,
BKJTIOYAOIIUX CIIOCOOHOCTh BBICTPAMBATH
OTHOIICHUS C JAPpYruMu JIFOAbMH,

- BJIaJIeTh OCHOBHBIMH METO/IaMH Hay4HOTO
MO3HAHUS, UCIONb3YeMBIMH B  XUMHHU!
MPOBO/IUTD NPSIMBIE U KOCBEHHBIC H3MEPEHHS
BEJINYMH, BBIOMpas ONTUMAaJbHBIH Cr0co0
HU3MEPCHUA U UCTIOJIb3Ys U3BECTHBIC METO/IbI
OLIEHKH MIOTPEIHOCTEH nU3MepeHul,
NPOBOJUTh  HCCICIOBAHUE 3aBUCUMOCTEH
XHUMHYECKUX BEIMYMH C HCIONB30BaHUEM
HPSIMBIX M3MEPEHUI, OOBSICHATH MOTyYeHHBIC
Pe3yIbTaThl, HCIONB3Ysl XUMHYECKHE TCOPHH,
3aKOHBl W TOHATHSA, W JENaTbh BBIBOJIBI;
coOuo1aTh MpaBuiia 0€30MacHOTO Tpy/a Mpu

NPOBEJCHUM  UCCJIEIOBaHUNH B  paMKax
y4e0HOrO  3KCIepuMeHTa H  y4eOHo-
HCCIIeI0BAaTENbCKOH JeSITEIbHOCTH c
HCTIONB30BaHUEM dpOBBIX
W3MEPHUTENBHBIX YCTPOUCTB M Ja00PaTOPHOTO
000pyIOBaHUS; c(hOpMHUPOBAHHOCTb
NPEICTaBICHHA O MeTojax IOJIy4eHHs

HayY4YHBIX 3HAHHH - OBNIAeTh (chOpMHUPOBATH
MIPE/ICTABIICHUS ) NpaBUJIaMA 3anmcu
XUMHUYECKHX (HOPMYIL.




3a00TUTBCS,  TIPOSIBIISATH
paspeniatb KOH(MIUKTHI.

HUHTEpCC u

OK 04. ODddexTrBHO
B3aHMMOJCHCTBOBATh U
paboTaTh B KOJIJIEKTHBE
1 KOMaHJIE

- TOTOBHOCTh K  CIIOCOOHOCTH K
00pa3oBaHHIO u CaMOpPa3BUTHIO,
CaMOCTOSITEJILBHOCTH U CaMOOIIPEIEICHHIO;
-OBJIaJICHHE HaBEIKAMU y4eOHO-
HUCCIIeI0BATEIbCKOM, MIPOEKTHOMN u
coMaIbHON nesaTensHOCcTH; OBIageHHUe
YHUBEPCAIBHBIMM ~ KOMMYHUKaTUBHBIMU
JEHCTBUSAMHU: 0) COBMECTHast
JIeSITeIFHOCTD: - TOHUMATh U HUCII0JIb30BaTh
MIPEUMYIIECTBA KOMaHIHO )¢
WHAWBHAIYAIbHOW paboTHl; - MPUHUMATH
(S 78 COBMECTHOM JIESITCILHOCTH,
OpraHu30BBIBATH U KOOPAUHUPOBATH
JIEUCTBHS 110 €€ JOCTHIKEHMIO: COCTABIIATh
JIaH JeUCTBU, pachpeneisiTh poju C
YYETOM MHEHHUHA YYaCTHHUKOB OOCYXIaTh
pe3ynbTaThl  COBMECTHOW  PaboThI;

KOOPAWHUPOBATH ¥ BHIIOJHATH padoTy B
YCIOBUSAX pEANbHOIO, BHUPTYaJIbHOIO U
KOMOWHHPOBAHHOTO B3aMMOJACHCTBHS, -
OCYLIECTBIISATh MO3UTUBHOE
CTPAaTErnyecKoe MOBEACHUE B PA3IUYHBIX

CUTyalMsiX, TMpOSBISATH TBOPYECTBO U
BOOOpaXkeHHE,  OBbITh  MHUIIMATHBHBIM
Osnanenue YHHUBEPCAJIbHBIMU

PEryIATUBHBIMH JEHCTBUSAMHU: T') IPUHSITHE
ceds W Jpyrux IIoAed: - TPHHUMATh
MOTHBBI U apryMEHTHI IPYTuX JIOACH Npu
aHalU3€e pe3yJdbTaTOB JEATEIBHOCTH; -
MIPU3HABaTh CBOE NPAaBO U IPAaBO APYrHX
moaen Ha OIINOKHY; pa3BHUBaTh
CIIOCOOHOCTh TOHHUMATh MHpP C ITO3UINHU
Jpyroro 4eimoBeka

- OBJIQJIETh YMEHUSIMU paboTaTh B IPYIIIE C
BBIIIOJTHEHHEM  Pa3iM4YHBIX  COLMAIBHBIX
ponel, TulaHMpoBaTh paboTy  TPYIIIBL,
panMoHaIbHO paclpenelsiTh AesSTeIbHOCTh B
HECTaHJAPTHBIX  CHUTYalUsiX,  aJeKBaTHO
OLICHUBATh BKJIAJ KaXIOr0 U3 YYaCTHUKOB
TPYIIIBlL B pEIICHHE paccMaTpUBaeMOH
poOIIeMEL.

OK 05. OcymiecTBisTh
YCTHYIO ¥ TUCHbMEHHYIO
KOMMYHHUKAITUIO HA
rocyaapCTBEHHOM
si3pIke Poccuiickoit
denepanuu ¢ yueToMm
0COOCHHOCTEH
COLIMAILHOTO U
KYJIbTYPHOTO
KOHTEKCTa

B 00nacTu 3CTETHYECKOr0 BOCIUTAHHS: -
JCTETUYECKOE  OTHOIICHHE K  MHUpY,
BKJIIOYAs 3CTETUKY HAy4YHOTO TBOPHYECTBA,
npucymero  GU3MYECKO  Hayke; -
CIIOCOOHOCTh BOCIIPMHHMATh pa3jInuHbIe
BUJIbI UCKYCCTBA, TPAAUIMHA U TBOPYECTBO
CBOEro ¥ JPYruX HapoJOB, OIIYyLIATh
9MOLMOHANBHOE BO3JCHCTBHE UCKYCCTBA; -
yOeXKIEHHOCTh B 3HAYUMOCTH  JUIA
JMYHOCTH M OOILECTBa OTEYECTBEHHOTO H

MHPOBOTO UCKYCCTBA, STHUYECKUX
KyJbTYpPHBIX ~TPaAULMIl ¥ HapOJHOrO
TBOPYECTBA; TOTOBHOCTb K
CAMOBBIPQKEHHIO B  pas3HbIX  BHJAX
HCKYCCTBA, CTpeMJICHHUE HPOSIBIISITH
Ka4yecTBa TBOPYECKON JUYHOCTH;
Ognanenne YHHUBEPCAIHHBIMH
KOMMYHUKATUBHBIMH ~ JCHCTBUSIMH: @)

O6U.I€HI/ICI - OCYIIECTBJIATE KOMMYHHUKAIIUH
BO BCEX C(i)ean JKM3HU; - paclo3HaBaTb

HeBepOalbHbIe CpeacTBa o0menus,
MIOHUMATh 3HAYEHUE COLMANBHBIX 3HAKOB,
pacmno3HaBaThb MPEANOCHIIKI
KOH(DJIMKTHBIX CHTyallui M  CMsATr4arth
KOH()JIMKTBI; - pa3BEepHYTO M JIOTHYHO
W3jaraTb ~ CBOIO  TOYKY  3peHHI ¢

HCIOJIB30BAHUEM A3BIKOBBIX CPCIACTB.

- YMETh PACIO3HABATH XMUMHUUECKHE SIBICHUS
(mpotieccrl) W OOBSACHATHP WX Ha OCHOBE
M3YYCHHBIX 3aKOHOB.




OK 07. ConelicTBoBaTh | B 001acTi 5K0IOrMYeCKOro BOCIUTAHUA: - | = c(OPMHPOBaTh  ITIPEJCTAaBICHUA: O
COXpaHeHI/IIO C(l)OpMPIpOBaHHOCTL 9KOJIOTHYCCKOU | XMMHWYCCKOU . COCTaBJIAIOIICH
o KYJIbTYPHI, IIOHUMAaHUC BJIMSAHUA | €CTCCTBCHHOHAYYHOU KapTHUHBI MHUpaA, POJIU
Opr)KaIOH_IeI/I CpeﬂbI’ COMAJIbHO-39KOHOMHYCCKUX MPOLCCCOB HA | XUMHUU B TO3HAHUU SIBJICHUMN npupojbl, B
pecypcocOepeKeHHIo, COCTOSHUE TNPHUPOIHOW M  COUMANLHON | QOPMUPOBAHUM MBIIUIEHHS M KYJIBTYDPBI
MPUMEHSITh 3HAHHSI 00 Cpelibl, 0CO3HaHHE INI00aNBHOrO XapakTepa | JIMYHOCTH, ee (yHKIMOHAIBHOU
M3MEHEHUH KIIMMAaTa, 9KOJIOTHYECKUX MPOOIIEM; - TUTAHUPOBAHUE | TPAMOTHOCTH, HEOOXOAWMOW ISl PEIICHUS
HpI/IHHHHBI u OCyH.[eSTBHeHI/Ie JCUCTBUU B | IPAKTUIECKUX 3a1a4 u OKOJIOTHYCCKH
OKpY’Kaloliel cpelie HA OCHOBE 3HAHWs | OOOCHOBAHHOTO  OTHOINEHUS K  CBOEMY
OCpPEIKITUBOTO N N . )
nenen YCTOHYUBOTO pa3BUTHA | 3I0POBHIO U MPUPOTHON Cpee;
HIpOU3BOACTBA, YeloBedYecTBa;  AKTHBHOE  HEMpHATHE | - yMeTh COOMIONATh TpPaBUIA SKONOTHYECKH
3¢ pexTUBHO JeHCTBU, TIPUHOCATIITIX Bpeq | LenecooOpa3HoOro IOBEACHUS B OBITY ¢
JIENICTBOBATH B OKpYy>Karoein cpene; - yYMEHUE | TPYIOBOM NEATETbHOCTH B IIEIIX COXPAHEHUS
qpeSBBILIaI‘/’IHBIX IPOrHO3UpPOBATH He6ﬂaFOHpI/IHTHLIe CBOCT'0 3J0POBbA U OKpYKaroIen l'IpI/II?IO[[HOI/I
9KOJIOTHYCCKUC MOCICACTBUA | CPEAbl; YUUTBHIBATL OINACHOCTH BO3JACUCTBUA
CI/ITyaHHﬁX npeaAnpruHUMACMbIX [[eﬁCTBHIZ, Ha JKHUBBIC OpraHnu3MbI OIPCACIICHHBIX
OpeaoTBpaliaTh MX; - paCHIMPEHUEC OIIbITa | BCIICCTB, IIOHUMasAa CMBICJI nmoxasaTeiisa
JEATEIIbHOCTU 3KOJIOTMYECKOH | IpEleNbHON NOIyCTUMON KOHLICHTPALUH
HAIpaBJICHHOCTH Ha OCHOBC 3HaHUH MO
¢dusmke.
[Ipodeccuonanpubie YMenus 3HaHusA
KOMIIETEHIINHU
I[IK 2.3. IlpoBomuts | - pacro3HaBaTh U | - 0COOCHHOCTH JAJIbHEHIIIETO
JOBOAKY ¥ (DMHHINHYIO | KIACCH(QUIMPOBATH KOHCTPYK- | yCroib30BaHUs CHHTE3UPOBaHHBIX
00paboTKy ~ M3jenuii, | UMOHHBIC " CBIPBCBBIC | oGrekToB 108  JMT B KauecTBe
CO3MaHHBIX Ha | MOJMMCPHBIC, - MCTAMITMHCCKHIC M| oy japiqeMBIX MM BBDKMIaeMBIX MOJIE-
yCTatoBKax AU | KEPAMITICCIHE MATEPUATED | 1 edt, murreitbix dop™ u crepxHel;
aJTUTUBHOTO IIPUMCHSIEMBIC B IPOXU3BOJICTBEC, 110 ’ ?
HPOH3BOACTEA MapKUpOBKe, BHEIIHeMy BuAy, | - KIACCHQUKAINIIO,  OCHOBHBIC — BHIPI,
HPOUCXOKIEHHUIO, cBoiicTBaM, | MAPKHPOBKY, ~00/1aCTh NPHMCHCHHA U
COCTaBy, HAa3HAYeHMIO U CrocoQy | CMOCOOBI  00PabOTKHM  KOHCTPYKIMOHHBIX
[IPUrOTOBICHNUS y | MaTepHaioB, OCHOBHLIE CBEICHNS 00 mx
KIACCH(ULIPOBAT HX; Ha3HAYCHWW W CBOWCTBAX, MPHUHIUIBI HX
- OIIPeeIATH TBEPLOCTD BEIOOPA IJIs1 IPUMEHEHUS B IPOU3BOJICTBE;
MaTepHaJIOB. - METOABl M3MEpPEeHHs MapaMeTpoB |

OTIpeJIeNIeHHsI CBOMCTB MaTepHAIIOB;
ocobeHHOCTH W cepa  TPUMEHEHUS
TEXHOJIOTHIA JIUTHA, TUTACTHYECKOTO
nehopMUpOBaHUs, OO0pa0OTKU pe3aHUEM,
QUTMTUBHOTO TIPOU3BOJICTBA.

- JUYHOCTHBIC PC3YJIbTAThI

JInyHOCTHBIE PE3YyIBTATHI Ko nuuHOCTHBIX
peanu3anyy nporpaMmMbl BOCIIUTAaHUS pe3yJIbTaTOB

peanusauuu
MPOrpPaMMBbI
BOCIIMTaHUS

Oco3naromuii ce0s TpakJaHMHOM | 3aIIUTHUKOM BEJIMKOW CTPAHBI. JIP 1

['oTOBBIN UCTIONB30BATH CBOU TUYHBIN U TPO(HECCHOHATBHBIN MOTSHIIUAM JIJIS P 2

3alIUThl HAIMOHAJIBHBIX UHTEpEeCcOB Poccun.

JIeMOHCTpHUPYIONIMI MPUBEPKEHHOCTh K POAHOW KYJIBTYpE, UCTOPUUYECKON

MaMsATH Ha OCHOBE JTIOOBM K PonuHe, pogHOMY Hapoly, Malloil poaHHE, P 3

MPUHATUIO TPAJUIHUOHHBIX I[IEHHOCTEH MHOTOHAIlHOHAJIBHOTO  HapoJ1a

Poccun.
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IIpuHUMaromuii CeMEMHbIE LICHHOCTH CBOETO HApOAa, T'OTOBBIA K CO3AAHUIO
CEMbU W BOCIHUTAHMIO JETEH; NEMOHCTPUPYIOLIMM HENPUATHE HACWIHS B
CEMbE, YXO0/a OT POAUTEIILCKON OTBETCTBEHHOCTH, OTKAa3a OT OTHOILLEHUN CO
CBOMMHU JI€ThbMH U X (PUHAHCOBOI'O COACPIKAHUS.

JIP 4

3aHUMAIOMUK aKTHBHYIO TPAKJAHCKYIO MO3HMIMUIO M30HpaTens, BOJIOHTEPA,
OOIIECTBEHHOTO JIeSATENs.

JP 5

[IpyHMMaroImKi eI ¥ 3aJa41 HAyYHO-TEXHOJIOTMYECKOT 0, DKOHOMUYECKOT0,
nH(GOPMALIMOHHOTO pa3BuTHs Poccuu, roToBbIl paboOTaTh HA UX TOCTUKECHUE.

JIP 6

['oTOBBIE  COOTBETCTBOBaTH  OXHUAAHUSAM  paboTojmareneil:  MPOEKTHO
MBICTAIIHH, A((EKTUBHO B3aUMOJCHUCTBYIOIIMIA C YICHAMHU KOMAaHIBI U
COTPYAHUYAIOIIMI € JOPYrUMHU JIFOJBMHM, OCO3HAHHO  BBINOJHSIOIINAN
npodeccnoHabHbIE  TpeOOBaHWS, OTBETCTBEHHBIN, IIYHKTYaJIbHBIMH,
JUCHUTIIIMHUPOBAHHBIM, TPYAOIOOUBBIIA, KPUTHYECKH MBICJISIILINAMN,
HAaLICJICHHBI Ha JOCTH)KEHHE IIOCTABJICHHBIX LEJIEH; JEMOHCTPUPYIOIIHM
npodeccroHaNbHYIO )KU3HECTOHKOCTD.

JP 7

[IpusHarommii TEHHOCTh HEMPEPHIBHOTO O00pa30BaHUsl, OPHEHTUPYIOIIMICS B
WU3MEHSIOIIEMCST PhIHKE TpyHda, u30eraromuil 0e3paboThIpl;  yNpaBIisSIOMNT
COOCTBEHHBIM TIPOPECCHOHATBFHBIM pPa3BUTHEM; pPe(IEKCHBHO OICHUBAIOIIUI
COOCTBEHHBIH KU3HEHHBIN OTIBIT, KPUTEPUH JINYHON YCIIEITHOCTH.

JIP 8

VYBaxaromuil 3THOKYJIbTYPHBIE, PEIUTHO3HBIE IpaBa YENOBEKa, B TOM YHCIE C
0COOEHHOCTSMHU Pa3BUTHS;, UCHAIIMA COOCTBEHHYI0 M YYXKYI YHUKAJILHOCTH B
Pa3NUYHBIX CUTYaLUsIX, BO BceX (hopMax M BUAAX ACSTEIBHOCTH.

JP9

[MpuHuMarOnMii aKTUBHOE y4YacTHE B COIMAIBLHO 3HAYMMBIX MEPONPUATHIAX,
COOJTIOIAfONINIA HOPMBI MPABOMOPSIKA, CICAYIONIMH WaealaM TPakIaHCKOTO
oOrmiecTBa, obecreueHus: 0E€30MaCHOCTH, TPaB U CBOOOJ rpakaaH Poccuu; TOTOBBIN
0Ka3aTh MOICPIKKY HYKIAFOIHMCSL.

JIP 10

JlosbHBIA K YCTaHOBKaM W TPOSIBICHUSIM  MpEJCTaBUTENe CyOKyIbTYp,
OTIMYAIOIIUI UX OT TPYII C JECTPYKTUBHBIM U JEBUAHTHBIM [TOBEICHUEM.

JP 11

JleMOHCTpUPYIOIIMH HENpHUATHE W NPEAYNPEKTAIOIIMI COLHUAIbHO OIacHOE
MOBE/IEHNE OKPY KAIOIIHX.

JIP 12

OCO3HaIOIIIPII>i 3HAYUMOCTb CUCTECMHOT'O TIO3HAHWUA MUPa, KPUTHUCCKOI'O OCMBICIICHUSA
HaKOIIJICHHOI'O OIIbITA.

JIP 18

1.4. KonnuecTBO 4acoOB Ha OCBOCHHE MPOrPaAMMBbI JUCIUTIIIUHBIL:

- MaKCcMMaJibHas yueOHas Harpy3ka oOyyvaronierocs /2 yaca, B TOM YHUCJIE:

- 00513aTeNbHON ayTMTOPHOM yueOHOUM Harpy3ku oOyu4aromerocs 72 daca.
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2. CTPYKTYPA Y COEP)KAHUE YYEBHOU JUCIUIIJINHBI

2.1. O6beM yueOHOM AUCITUIIIMHBI U BUJIbI Y4eOHOH paboThI

Bun yue6HO# paboThI O06beM yacoB

MaxkcumanbHas yueOHas Harpyska (BCero) 72
OO0s3aTenbHas ayTUuTOpHAs ydeOHas Harpy3ka (BCero) 72
B TOM YHCIIE:

TEOPETUYECKUE 3aHATUSA 30

1ab0paTOPHBIE 3aAHITHUS 10
poeCCUOHATLHO-OPHEHTUPOBAHHOE COJICPIKAHHE 6
MPAKTUYECKHUE 3aHITUS 24
Urorosas arrecranus B popme: 3auéTa 2
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2.2. TemaTuueckuil maaH u coaepkanue odieoOpazoBaTenbHoi qucumumael: XUMUA

HaumenoBanue Copepxanne yaeOHOT0 MaTepuana, 1abopaTopHble U MPAKTUYECKUE padoThI, caMocTosiTeNbHas padbota | OoweMm | Yposens | OK, IIK,
pa3zieJIoB U TEM 00yJaronmxcs, KypcoBasi padoT (IIpoeKT) (eciIu MPeayCMOTPEHBI) YacOB | OCBOCHHS JIP
1 2 3 4 5
Pazzen | OCHOBBI CTPOEHUS BEILIECTBA
Tema 1.1 . . 2 OK1, JIP1
CoBpemeHHast Mojeib CTpoeHus aToMa. CHUMBOIMYECKUH SI3BIK XUMHH. XUMHUYECKHI SJIEMEHT.
CrpoeHue aToMOB —JIP12,
DnexkTpoHHas KoHUrypaius atoma. Kimaccudukaruss XMMUYECKUX 3JIEMEHTOB (S-, p-, d-3JIeMEHTHI). P18
XUMHYECKHUX o
Banentnole  3nmekTpoHbl.  BaneHTHOCTb.  DNEKTpOHHas  MOpUpoJa  XUMHUYECKOM  CBS3W. 5
DJIEMEHTOB H .
DNEKTPOOTPUIIATEIIBHOCTh. BHIBI XHUMHUYECKON CBsS3U (KOBaJCHTHAs, WOHHAs, METaJUIMYecKas,
npupoja
PHpOAL . BOJIOPOJIHAS) U CITOCOOBI €€ 00pa30BaHuUs.
XUMHUYECKON
CBSI3H
. . 2
[TpakTaeckoe 3ansatue: Ne 1 «PemieHuwe 3amaHuii Ha WCIOJIB30BAaHUE XHMHYECKOW CHMBOJUKUA W
HA3BaHWUN COETUHEHHI MO0 HOMEHKJIAType MEXIYHApOJHOTO COK3a TEOPETUYECKOW U MPHUKIATHOMN
XUMHUH U TPUBHATLHBIX Ha3BaHUU I COCTABIICHUS XUMUYISCKUX (DOPMYIT TBYXaTOMHBIX COSTHMHCHUI)
[TpakTraeckoe 3ausTHE Ne 2 «Y CTaHOBIIEHUE CBSI3U MEKIY CTPOCHHEM aTOMOB XMMHUYECKUX YJIEMEHTOB
U MIePUOUICCKIM U3MEHEHUEM CBOMCTB XMMHYECKHUX JJIEMEHTOB W MX COCIMHECHUH B COOTBETCTBHUH C 2
nonokeHueM lleproanueckoil cucTeMbl U APYTUX HEOPTAaHUYECKUX COSTMHEHUI OTACNBHBIX KJIaCCOBY.
Tema 1.2 . OK1,
Ilepuonuueckass cucrema xumudeckux osnemMeHtoB J[[.M. MenneneeBa. ®DuU3NUECKUN CMBICHT OK?2. OK4
[Mepuomnyeckuii [Tepuoamnueckoro 3akona J[.1. MenneneeBa. 3akOHOMEPHOCTA U3MEHEHHS CBOMCTB XMMHYECKHIX 5 5 OI,<5
3aKOH ¥ Tabiauua | AJIEMEHTOB, 00pa3yeMbIX MMH IMPOCTBIX M CIIOKHBIX BEHICCTB B COOTBETCTBHH C ITOJIOKCHHEM OK7 H,Pl

XUMHUYECKOro 3emeHTa B [lepuonnueckoii cucreme. MUpOBO33pEHUECKOE U HAYYHOE 3HAUYECHUE
[Tepuonnueckoro 3akona JI.M. Menneneesa. [Ipornossl .M. MenaeneeBa. OTKphITHE HOBBIX
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J.H1. Menneneena XUMUYECKHUX 3JIEMEHTOB. PerleHue npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha —JIP12,
XapaKTepU3alni0 XUMHUYECKUX 3JIEMEHTOB «MeTamnueckue / HeMEeTalJIMYecKhe CBOICTBa, JIP18
ANEKTPOOTPHUIATEIIBHOCTh XUMHUYECKUX D3JIEMEHTOB B COOTBETCTBHM C UX JJICKTPOHHBIM
CTPOCHMEM M TIOJIOXKEHUEM B IEPUOAUYECKON CcHUCTEME XUMHUYeCKUx anemeHToB J[.U.

MenneneeBa»

Paznen 2 XUMUYECKUE peaKkLuu

Tema 2.1 Knaccudukanust 1 TUITBI XMMHUYECKUX PEAKIMi C y9acTHEM HeopraHu4YecKux BemiecTB. CocTaBiieHne OK1,

Tunsr YpaBHEHUU PEaKINi COSAMHEHUS, PA3JIOKCHHUS, 3aMEIICHHsI, 0OMEHa, B T.4. pEaKIUi TOPCHHSI, OK2,

XHUMHYSCKHX OKHCJICHHS- BOCCTAHOBJICHHUS. OK3,0K4,

peakiuit YpaBHeHUs OKUCIIEHHSI-BOCCTaHOBIICHUsI. CTeneHnb okucieHus. OKUCIUTENb U BOCCTAHOBUTEIb. OKS35, OK7
CocraBiieHUE U YpaBHUBAHUE OKUCINUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN METOI0M 3JIEKTPOHHOIO JIP1 —
Oananca. OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUU B IPUPOJIE, MPON3BOICTBEHHBIX MPOLIECCaX 1 JIP12,
JKU3HEACITEIIbHOCTH OPraHU3MOB. JIP18
HpaKTI/IquKoe 3aHATHUC NQ 3: «KomnyecTBeHHBIE OTHOLIEHHS B XUMHN. OCHOBHBIE KOTUUECTBEHHBIE 3aKOHBI
B XMUMHUH U PACUYETHI 10 YPABHEHUAM XUMHYCCKUX pCaKHHﬁ. Moab Kak CANHNIAa KOJIMYCCTBA BCIICCTBA.

MossipHast Macca. 3aKOHBI COXpaHEHHUSI MAacChl M SHEPTUH. 3aKOH ABOraipo. MomsipHbIi 00bEM ra3os.
OTHOCHTENBHAS IIOTHOCTE Ta30B. PacdeTs! Mo YPaBHECHUAM XUMHUYCCKUX peaKHI/Iﬁ C UCITIOJIb30BAaHUEM MACCHI,
o0Bpema (HOpMaJbHBIE YCIIOBHS ) Ta30B, KOJMYECTBA BEIECTBAY
TeMa 22 TeOpI/Iﬂ BHeKTpOHHTquCKOﬁ Jucconuanuu. Hownrr. BJ'IGKTpOJ'H/ITLI, HEJJICKTPOJIHUTHL. PeaKI_II/IPI HOHHOTO OOMeEHa.
DIEKTPONUTHIECKAS] CocraBieHue peakluii HOHHOro oOMeHa IyTeM COCTaBJICHUS UX MOJHBIX M COKPAILIEHHBIX MOHHBIX YPaBHEHHH.

JIUCCOLINALIASL U
WOHHBIA 00MEH

KucmoTHO-0CHOBHEIE peaKkuuu. 3a,Z[aHPI$I Ha COCTAaBJICHHUEC MOHHBIX peaKHI/Iﬁ

[IpakTuueckoe 3anarue Ne 4: «CTpoeHHe BELIECTBA U XUMUYECKHE PEAKIIUN»

JlaGopatopHas pabota "Turbl XUMHYECKHX peakiuii".

HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOAHBIX U 00Pa3yIOIINXCs BEIIECTB) U MPU3HAKOB
XUMUYECKHUX peakiuid. [IpoBeeHne peakiuiit HOHHOTO0 0OMEHa, ONPECIICHHE CPEIbl BOTHBIX
pacTBOpOB. 3a/laHusl HA COCTABJICHNE HOHHBIX PEAKLIUN.
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Paznen 3

CTpoeHue U CBOMCTBA HEOPraHUYECKUX BELLIECTB

Tema 3.1 [Tpeamer Heopranuveckoit xumun. Kimaccudukammsi HEOpraHMIeCKuX BemecTB. [IpocThie U ClI0KHbBIS OKl,
Knaccudukanms, BelecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHIbI, TUAPOKCHUIbI, KUCIOTHI, COJIN). OK2,
HOMEHKJIaTypa 1 B3auMoCBsA3b HEOPraHMYECKUX BEIIECTB. ArperaTHble COCTOSIHUA BellecTBa. Kpucrainuyeckue u OK3,
CTpOECHUE amop(HbIe BemecTBa. THUITBI KPHCTAJUIMYECKUX PEIICTOK (aTOMHAs!, MOJICKYJIIpHAsl, NOHHAS, OK4,
HEOPraHUYECKHUX MeTaJlJIN4ecKasi). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOM PEIIeTKH. OKS,
BCILICCTB 3aBUCUMOCTh XMMUYECKON aKTHUBHOCTHU BEILIECTB OT BUJa XMMUYECKOM CBSI3U U TUIA KPUCTAITUYECKOM OK7, JIP1

pemeTky. [TpuarHBI MHOrOOOpa3us BELIECTB. —JIP12,
Homenknarypa HeopraHMYeCKHUX BEIIECTB: Ha3BaHKUE BEIIECTBA HCXOIS U3 UX XUMUIECKOU (DOPMYITBI JIP18
WJIM COCTaBIIEHUE XUMUYECKOM (POPMYITbI UCXOMS U3 Ha3BAHUS BEIIECTBA MO MEXyHAPOTHOM

(MIOITAK) miu TpuBHaIbHOM HOMEHKIIATYpE.

Pemenne mpakTHUeCKHX 3aJaHUN MO KIacCH(UKAIMU, HOMEHKJIATYpEe U XUMHUYECKHUM Qopmyiaam

HEOPTraHWYECKUX BEIIECTB PA3JIMUHBIX KIJIACCOB (YrapHbId Ta3, YIJIEKUCIBIA Ta3, aMMHAaK, ramieHas

U3BECTb, HETAIlICHAsl H3BECTh, TUTHEBAS COAA U JPYTHX): HA3bIBATh U COCTABIATH (POPMYIIBI XUMHUUYECKUX

BEILIECTB, ONPEAEIIATH IPUHAICKHOCTD K KJIACCY.

HcTounuku xumMuueckoit uHpopmaruu (CpeacTB MaccoBoi nH(popMmaluu, cetb IHTepHeT u apyrue).

[Touck nHpOpMaLUK 110 HA3BAHUAM, HIICHTU(DUKATOPAM, CTPYKTYPHBIM (hopMyIiaM.

[TpakTiueckoe 3anatue Ne 5: «Perenne npakTHYecKuX 3aaHUi MO KiaccuPHUKAIIN, HOMEHKIAType U

XUMUYECKUM (OpMyJaM HEOPTaHUYECKHX BEIIECTB PA3TMYHBIX KIACCOB (yrapHbIM ra3, YrJIEKUCIIBINA

ra3, aMMHaK, raiieHas U3BecTb, HeralleHast U3BECTh, MUThEBAs COJIa M IPYTHX): HA3bIBATh U COCTaBIATh

(bopMyJTbl XUMHUYECKHUX BEIECTB, OMPEIEISATh MPUHAIJICKHOCTh K KJIACCY»

Tema 3.2 Mertamsr. O0mue pu3ndecKkue U XUMUIecKre cBoiicTBa MeTaiioB. CrtocoOb! momydeHus. 3HaueHUEe METaJLIOB U OK1,
DusuKoXUMHUYECKHe | HEMETAIOB B MPUPOJE U KU3HEACITEIIbHOCTH YEIOBEeKa U opranu3MoB. Kopposusi MeTauioB: BUIbl KOPPO3UH, OK2,
CBOICTBA CIIOCOOBI 3aIUTHI METAJIOB OT KOPPO3UH OK3,
HEOPraHMYEeCKNX Hemeramnsl. O0mume ¢puzndeckue U XUMAIECKIE CBOﬁCT]Ea HEMETauIoB. TUINYHbBIE CBOMCTBA HEMETAILIOB V- OK4,
BEIECTB VII rpynn. Knaccudukarus 1 HOMEHKIIaTypa COSAMHEHNH HeMeTaioB. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B OKS3,

Lprpoae N " OK7, JIP1
XUMHYeCKe CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMUECKHUX BEIMIECTB (OKCHIOB, TUAPOKCHIOB, KHCIIOT, COJICH U i
I[p) 3aKOHOM€pHOCTI/I B U3MEHCHUH CBOMCTB IMMPOCTBIX BEUICCTB, BOAOPOAHBIX COCHHHCHHﬁ, BbICHIHUX OKCHAOB U __]J_[-Ilfllgz’

THUJIPOKCH/IOB.
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[IpakTuueckoe 3anarue Ne 6: «CocTaBiaeHre ypaBHEHUM XUMUUECKHUX PEAKIIUNA C y4aCTHEM IIPOCTBIX U
CJIOKHBIX HEOPraHUYECKHUX BEUIECTB: METAJUIOB U HEMETAJUIOB; OKCUA0B METAJIJIOB, HEMETAJLJIOB U
aM(OTEPHBIX 3JIEMEHTOB; HEOPTAHUYECKUX KHCIIOT, OCHOBAaHHUH U aM(OTEPHBIX THAPOKCUIIOB;
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOIIUX X CBOMCTBA. PeleHne NpakTuKO-OpuEHTUPOBAHHBIX
TEOPETHUECKUX 3aJaHUi Ha CBOICTBA, COCTAB, IOIyuYeHHE U O€30I1aCHOE HCIIOIb30BaHHE BAKHEHIITUX
HEOPraHMUYECKUX BELIECTB B ObITY U NPAKTUYECKOH 1S TEIbHOCTH YEJIOBEKay

Tema 3.3 OK1,
Nnentuduxanus OK2,
HEOPraHUYECKUX T OK3,

abopatopHas pabora «/neHTuduKanus HeOPraHMYECKUX BEIIECTBY.
BEILECTB Pemenne skcneprIMEHTANBHBIX 33/1a9 [0 XMMHYECKAM CBOMCTBAM METAJUIOB M HEMETAJIIOB, TI0 PAaCcIIO3HABAHUIO OK4,
¥ TTOJTYYCHHIO COCTMHEHUI METATIOB M HEMETAIIJIOB. OKS,
I/II[eHTI/I(l)I/IKaHI/Iﬂ HCEOPraHn4CCKUX BCUICCTB C MCIIOJIb30BAaHUCM UX (1)I/I3I/IKO'XI/IMI/I‘I€CKI/IX CBOI‘/'ICTB, XapaKTCPHbIX OK7’ 'HPI
KA4eCTBEHHBIX peakiuii. KauecTBeHHbIE peaknuu Ha cyiabdar-, KapOOHAT- W XJIOPUI-aHHOHBI, Ha KATHOH —JIP12,
aMMOHHUS JIP 18
Paznen 4 CrpoeHue u CBOICTBAa OPraHUYECKUX BEILECTB
Tema 4.1 IlosiBneHue U pa3BUTHE OPraHUUECKON XUMHUU Kak Hayku. [Ipenmer opranndeckoi xumuu. MecTo 1 3HaueHue OK 1,
K.]'IaCCI/I(bI/IKaHI/IH, opraHqucxoﬁ XUMHHU B CUCTEME €CTCCTBECHHBIX HaYK. 8§42’
CTpOCHI/Ie u XHUMHUYECKOe CTPOCHHUE KaK MOpPAAOK COCAMHCHHA aTOMOB B MOHCKy.Hev COI'JIaCHO HMX BaJICHTHOCTH. OSHOBHBIC OKS, éK
HOMEHKIIATYpa MOIOXKEHHUS TCOPHH XHMHUUECKOrO CTPOCHHS OPraHMHECKNX COSMHEHHIE AM. BytnepoBa. YrieponaHslil ckener 7,JIP1 —
OPraHYECKHX OPraHWYeCKON MOJIEKYJIbl. 3aBUCHMOCTh CBOMCTB BEUIECTB OT XUMHYECKOTO CTPOCHHUS MOJIeKyl. V3omepus u JJIIII’)II%,
U30MEpBHI.

BEIIECTB o .
[Monstie o ¢QynkumonanbHO Tpynme. Pamgukan. [puHmmnel kiaccudukauy OpraHHYECKHX COETMHEHHMH.
MexnyHapoHass HOMEHKJIATypa W MpPUHIUIBI HOMEHKJIATYphl OpraHudeckux coeauHeHuil. [lonstne 00
A30TCO/ICPXKAIINX COCJANHEHUSX, OMOJOTMYECKH AaKTHBHBIX BelIlecTBax (YyrieBolax, JKHpax, Oeikax W ap.),
BBICOKOMOJIEKYJISIPHBIX COSAMHEHUSIX (MOHOMED, TIOJIUMED, CTPYKTYPHOE 3BEHO).
[paxTryeckoe 3ansTie Ne 7 «HomeHKIaTypa OpraHUueCKHX COEAMHEHUH OTAENBHBIX KIIacCOB (HACHIIICHHEIE,
HEHACHIICHHBIE M apOMATUYECKHE YIIIEBOJOPOIbI, CIIUPTHI, (PEHOIIBI, AJTbICTU/IbI, KETOHBI, KAPOOHOBBIE KHUCIOTHI
u jp.) CocraBiieHHE TOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (POpPMyN OpPraHMYECKHX BEIIECTB OTAEIBHBIX
KJIaCCOB, HUCIIOJIB3YyA HUX Ha3BaHUA I10 CUCTEMaTHYECKON U TpHBHaJIBHOﬁ HOMCHKJIaTyp€ (BTI/IJ'ICH, allCTHIICH,
TIHLEepHH, GeHon, GopManbIeriy, YKCyCHast KHCI0Ta, IIIHIHH). PacueTs! npocTeiimei popMyIIbl OpraHn4ecKon
MOJICKYJIBI, UCXOJISl U3 SJIEMEHTHOTO cocTaBa (B %)»

Tema 4. 2 PU3MKO-XUMHUYECKHUE CBOWCTBA OPraHUYECKUX COENMHEHUN OTAENbHBIX KJaccoB (0COOEHHOCTH OK1,
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CaoiicTBa
OPraHUYECKHUX
COEIMHEHUN

KJIaccu(UKaMi 1 HOMEHKJIATYPbI BHYTPH KJlacca; TOMOJIOTHUECKHUH psit v o01ast popmyIia; H30MEpHUs;
(bu3nyeckre CBOMCTBA; XMMUUYECKHE CBOMCTBA; CIIOCOOBI IIOITY4EHU):

- TpenenbHbIe YIIEBOJOPOb! (IKaHBI U IMKJIOANTKaHbl). ['opeHne MeTaHa Kak OJMH U3 OCHOBHBIX
HCTOYHUKOB TEIUIA B IPOMBILUIEHHOCTH U ObITy. CBOMCTBA IPUPOIHBIX YTIE€BOJOPOJOB, HAXOXKIECHUE B
IpUPOJIC U IPUMEHEHHUE AJIKAHOB;

- HempezAenbHblE (AJIKEHBbl, AJKUHBI M aJKaJUEHbl) M apoOMaTUYECKHUe YyrieBoaopoisl. ['opeHue
alleTWICHa KaK HCTOYHHMK BBICOKOTEMIEpPATYPHOTO IUTAMEHHM MJIi CBapKM W PE3KH METAJJIOB -
KHCJIOPOCOIeprKalllie COeAMHEHHs (CIIUPTHI U (PEHOIIbI, KApOOHOBBIE KUCIIOTHI U 3(UPHI, AJIbJETUIBI U
KETOHBI, JKUPbI, YrieBojisl). llpakTmueckoe NpUMEHEHHWE STHICHIJIMKONS, TIIIHMLIEpUHa, (eHoa.
[Tpumenenue ¢dopmanpaeruaa, aneTagbAeruja, YKCYCHOM KHCIOThl. Mblla Kak COJM BBICIIMX
KapOOHOBBIX KHCJIOT. MOIOIMIME CBOWCTBA MbUIA - a30TCOJACPIKANINE COCAUMHCHHS (aMUHBI |
AMHHOKUCIOTBI, Oesiku). BBICOKOMOJEKYIspHbIE COEAMHEHUS (CHHTETHYECKHEe M OHOJOrMYEeCcKH-
aKTUBHBIC). MOHOMEp, MOJIMMEp, CTPYKTYpHOE 3BeHO. [lommmepu3anms 5STHUIEHAa Kak OCHOBHOE
HalpaBJIeHUE €ro UCIOIb30BaHUS.

["'eHeTHueCKasi CBA3b MEXK/Y KJIACCAMU OPTaHUYECKHUX COCTMHEHHUN

[Tpaktuyeckoe 3ansTre Ne 8: «CBOICTBAa OpraHMYECKMX COCIUHEHNH OTENIBHBIX KI1acCOB (TpUBHAIbHAS
U MEXKIyHapoHasi HOMEHKJIaTypa, XUMUYECKUE CBOWCTBA, CIIOCOOBI IOJyY€HUs): NIpeAeIbHbIE (AJIKaHbI
U IUKJIOAJIKAaHBbl), HETIpeAe/IbHbIE (AJIKEHBI, aIKHHbI M aJKaJAUEHbl) U apOMaTHYECKUE YIIIEBOIOPOJIbI,
CHHPTH U (HEHOJIBI, KAPOOHOBBIE KUCIOTH U A(PHUPHI, aJbACTH/IBI U KETOHBI, aMHHBI 1 AaMUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHUS. 3aJlaHds Ha COCTaBICHUE YPAaBHEHUN XUMHYECKHX DPEAKLUM C
Y4aCTHEM OPTaHMYECKUX BEIIECTB HA OCHOBAHUM MX COCTaBa U CTPOCHUS»

[Tpaktuyeckoe 3ansaTue Ne 9 «CocraBiieHHE CXeM peakluii (B TOM YHCIIE M0 MPeI0KEHHBIM
LENOYKaM ITPEBPALCHHI ), XapaKTePU3YIOIINX XUMUYECKHE CBOWCTBA OPraHUUECKUX COCIMHEHUM
OTJENIBHBIX KJIACCOB, CIIOCOOBI MX MOTYYEHHUS U Ha3BaHUE OPraHMYECKUX COEAMHEHUH 10 TPUBHAIBHOM
WM MEXKITYHApPOIHOM CUCTEMATHYECKOM HOMEHKIIAType. PeneHne npakTuko-opueHTUPOBAHHBIX
TEOPETUUECKUX 3aJaHUI HA CBOWCTBA OPraHUYECKUX COCIMHEHHUN OTACIIBHBIX KIACCOBY

JlaboparopHas padota «[IpeBparieHust opraHn4eckux BELUIECTB PU HarpeBaHUM'".
[Tony4yeHue 3TuIEHA M U3yUEHHUE €ro CBOMCTB. MoJieInpoBaHUe MOJIEKYS M XUMUYECKHX
HpeBpalleHni Ha IpUMepe TaHa, STUIICHA, alleTHIICHA U JP»

OK2,
OK4,
OKS, OK
7, JIP1 —
JIP12,
JIP18
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Tema 4.3 Bbuoopranmueckue coenuHenus. IlpumeHenune u Ouosnoruyeckas pojib yriaeBofoB. OxucieHue OK1,
VnenTaduKxamus VIJIEBOJOB - HWCTOYHMK OHEPTUM JKUBBIX oOpraHu3MoB. OOiacTd TpUMEHEHHUS aMHUHOKHCIIOT. OK2,0K4,
[TpeBpamenust 6enkoB Uiy B opranusme. bruonornyeckue Gpynkiun 6enxos. buonornueckue GpyHxmum OK35
OpraHMYECKUX 9 . )
BEIIECTE, HX JKUPOB. PoJib OpraHnyeckoii XMMUHU B PEIICHUH MPOOJIEM MUIIEBOH OE30ITaCHOCTH OK7, JIP1
3HaquH:3 " Posnbp opranuueckold XUMHHM B pEIICHHH NPOOJIEM SHEPreTHYecKod Oe30MacHOCTH, B Pa3BUTHH —JIP12,
IpHMEHEHHE B MEAMIIMHBI, CO3JaHUM HOBBIX MAaT€pHaJIOB, HOBBIX UCTOYHHUKOB HEPIUU (aJIbTEePHATUBHBIC HCTOYHHUKH JIP18
GLITOBOI 1 sHeprum). OnacHOCTh BO3AECUCTBUSI HA )KUBbIE OPIraHU3Mbl OPraHUUECKUX BEILIECTB OTJEIIbHBIX KJIACCOB
. JIEBOJOPOABI, CHUPTHI, (EHONBI, XJIOPOPIAHMYECKHE MPOU3BOJHBIC, ANBJIETUABI U Ap.), CMBICI
T — (yrieBonopozpl, CHupTe, ¢ L, XJ0pop p JIHBIE, AllbJICTH]L ap.),
IIOKa3aTelsl IPEeAEIbHO JOIYCTUMON KOHIIEHTPALUU.
JESTEIbHOCTH
YyeJloBeKa _
JlaboparopHas pabora: "HaeHTudukamus OpraHUYECKUX COCIWHEHUN OTIENbHBIX KIaccoB"
W nenTudukamms OpraHudecKuX COSIMHEHUH OTIENbHBIX KJIACCOB (HA MPUMEpPE alIbJETHI0B, KpaxMaia,
YKCYCHOM KHCIIOTBI, OEJIKOB U T.I1.) C UCIIOJIb30BAHUEM UX (PU3UKO-XUMUYECKHX CBOMCTB U XapaKTEPHBIX
Ka4eCTBEHHBIX peakuuii. Jlenatypauusi Oenka mnpu HarpeBanud. L[BeTHble peakmuu OeNKOB.
BO3HUKHOBEHHME aHATUTHUYECKOTO CHUTHAla CTOYKHU 3PEHHS] XMMUYECKUX IMPOILECCOB MPU MPOTEKAHUU
Ka4eCTBEHHOW peaKkIiy, MO3BOJISIONICH HISHTH(PHUIMPOBATH MPEUI0KEHHBIE OPTaHNYECKUE BEIIECTBAY
Paznen 5 B
CKopocTh XMMMUYECKUX peakuuil. XMMHUUECKOe paBHOBECHE.
Tema 5.1 CKOpPOCTb peakiiuy, €€ 3aBUCUMOCTb OT Pa3IHMYHBIX (PaKTOPOB: IPHUPOABI PEATUPYIOIINX BEIIECTB, KOHIIEHTPALIMH
CKOpocTh pearupyronmx BelIecTB, TEMIEPaTypbl H IUIOM@AAA PEAKIMOHHOW ITOBEPXHOCTH. TersoBble 3QeKTs OK1
XUMHUUYECKUX XUMHNYCCKHUX peaKuI/Iﬁ. DK30- 1 OHAOTCPMUUYCCKUEC, PCAKIIUN. OKZ:
peakiuii. . . OK4, OK
XuMmnueckoe O6paTI/IMOCTL peaKknuu. Xumudgeckoe paBHOBECHUEC M €ro CMCHICHUC NOA ACHCTBUCM PA3JIMYHBIX q)aKTOpOB 5 OK7
1
paBHOBECHE. (KOHIIEHTpalysl peareHTOB WM TPOAYKTOB PEaKIMH, AABIICHUE, TeMIIeparypa) A CO3JaHHS ONTHMAIBHBIX ﬁPl —
YCJIIOBHMM ITPOTEKaHUsI XMMUUYECKUX npoueccoB. ITpunmun Jle [latense. JJ-[]II)’II%,

[TpakTueckoe 3anstre Ne 10 «Pemnienre npakTUKO-OpUEHTUPOBAHHBIX 3a/1aHUN Ha aHalu3 (aKTOpOB,
BIMSIONIMX HA HW3MEHEHUE CKOPOCTH XUMHYECKOM pEaKIUH, B T.4. C IO3UIHUN 3KOJOTHYECKH
1eJ1eCO00Pa3HOro MOBEACHUS B OBITY U TPYIOBOM AEATEIBHOCTHU B LIEISAX COXPAHEHHS CBOETO 3J0POBbs
Y OKpY’KaIoIeH IPUPOTHOMN CPENbBI».

IIpaktnueckoe 3ansate Ne 11 «PemieHne NpakTHKO-OPUEHTHUPOBAHHBIX 33JaHUIl HA IMPUMEHEHUE
npuHiuna Jle-Illarense nis HaXO0XIACHUSA HAIPABICHUS CMELICHUS PAaBHOBECUS XUMUYECKOU PEaKLUU
U aHanu3 (paKToOpoB, BIUSIONINX HA CMEIEHUE XUMUYECKOTO PAaBHOBECHSI»
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Paznen 6

PactBopsl

Tema 6.1 PactBopenne kak (Qusuko-xuMmmudeckuii mporecc. PactBopel. CrocoObI MPUTOTOBJICHUS PacTBOPOB.
TTousitue o PactBoprMocTs. MaccoBass A0js1 pacTBOpeHHOro BemiecTBa. CMBICT MOKa3aTeNns MNPEAeNbHO JOMYCTUMOMN OK1
pacTBopax KOHIIGHTPALMH U €r0 HCIIOJIh30BaHUE B OLIEHKE SKOJIOTHIECKOH O€301acHOCTH. OKzf’(
. OK3,0K4
[IpaBuia 3KOJIOrHYECKH 1I€TIeCO00Pa3HOr0 MOBEAEHHS B OBITY U TPYAOBOW AEATEIBHOCTH B LIENAX COXPAaHCHHUS OK5. OK7
(V) v v 9
CBOETO 3J0POBbSl U OKPYXKAWOLIEH NPUPONHONW CpEnbl; OMACHOCTh BO3ACHCTBHUA Ha JKHUBbIE OPraHU3MBI
OINpeIeICHHBIX BEUIECTB.
IIpaktrueckoe 3ansTHe Ne 12 «PemreHme MpaKTHKO-OPHEHTHPOBAHHBIX PACUYCTHHIX 3aJaHUl Ha PacTBOPHI,
UCIIOJIb3YyeMbIe B OBITOBOH M IIPOM3BOJCTBEHHON IEATEILHOCTH YEIOBEKAY.
Tema 6.2 JlaboparopHas pabota «I[IpuroroBiaeHue pacTBOPOB».
UccnenoBanue [Ipurorosnenue pacTBOpOB 3aaHHOM (MaccoBOM, %) KOHLIEHTpaLMH (C IPAKTUKO-OPUEHTUPOBAHHBIMU
pacTBOpPOB BOIIPOCaMH) U OTIpeieNieHUue Cpeibl BOJHBIX PACTBOPOB.
Pemenue 3aga4 Ha IPUTOTOBIIEHUE PACTBOPOB.
Paznen 7 [IpaxTrueckue 3ansaTus: «PacmoznaBanue n Ki1accuGUIUpoBaHNEe KOHCTPYKITMOHHBIX U CBIPHEBBIX MTOIMMEPHBIX, 8%%,
TTpodeccronanbHas METAJUIMYECKUX U KEPaMUIECKUX MaTEPUaIOB, IPUMEHSIEMbIX B IPOM3BOJICTBE 110 MApPKUPOBKE, BHEIIHEMY BUY, ’
HaIIPaBJIE€HHOCTH B IMPOUCXOXKICHUIO, CBOﬁCTBaM, COCTaBy, Ha3HAYCHUIO U CHOCO6y MIPUTOTOBJICHUA. OK3,
XUMUU OrmpejiesieHne TBEPIOCTH MATEPHAIIOB) OK4,
OK35,
OK7,
I1K2.3
3auéT OKI,
OK2,
OKS,
OK7
IK2.3,
JIP3, JIPG,
JIP7
JIP18
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3. YCJIOBUA PEAJIU3ALIAHN PABOYEM IMPOT'PAMMBI
YYEBHOU JUCIIUIIJIMHBbI

3.1. TpeboBaHusi K MUHUMAJIBHOMY MaTEPHAIbHO-TEXHUYECKOMY 00€CTIeUeHHUIO

Jlnst  peanmzaniid  TIPOTPAMMBI  TUCIUTUIMHBI  JOJDKHBI  OBITH TIPEAYCMOTPECHBI
CIICAYIONINE CTeIaIbHbIe MOMEIICHUS: YUeOHbIH KaOMHET XUMUU U/WUIU Y4eOHOM
XUMHYECKOM JTabopaTOpUH.

OO6opynoBanue y4eOHOro kaduHeTa (HarJIsiAHbIe OCOOUs):

- Ha0OPBI MIAPOCTEPKHEBBIX MOJIENEH MOJIEKYT;

- MOJIENIY KPUCTAJUIMYECKUX PEIIETOK;

- KOJUIEKLIMU MTPOCTHIX U CJIOKHBIX BEUIECTB U/WIIM KOJJIEKIUU OJTUMEDPOB;
- KOJUIEKLIMSI TOPHBIX MOPOJ U MUHEPAJIOB, Tabnuua Menzaeneesa;
- y4deOHble GUIbMBI, IU(PPOBLIE 0OpPa30BATEIBHBIE PECYPCHI.
TexHnueckue cpeactBa  OOydYeHUS:

- KOMIIBIOTEP C YCTPOKWCTBAMH BOCIIPOU3BEICHHUS 3BYKA,

- IIPUHTED,

- MyJIbTUMEANA-TIPOEKTOP C SKPAHOM,

- MyJbTUMEAUNHASA JOCKA.

OoOopyaoBanue J1a0OpPATOPUM U PA0OUYMX MECT JIA00PATOPUU:
- MEH3YPKH,

- MUTETKU-KaIeJIbHUILIBI,

- TEPMOMETPHI,

- MUKPOCKOTII,

- JyTIBI,

- IPEAMETHBIE U TOKPOBHBIE CTEKIIA,

- IJTAHTIETHI [T KaNleIbHBIX PEaKIUH,
- punbTpoBanbHAs Oymara,

- IPOMBIBAJIKH,

- CTEKJISIHHbIE TTPOOUPKH,

- PE€3UHOBBIE TPOOKH,

- (ponapuku,

- Ha0Op PEaKTHUBOB,

- CTEKJISTHHBIE MaJIOYKH,

- IITATUBBI JIs1 TPOOUPOK;

- MEpHBIE [WIAHIIPHI,

- BOPOHKH CTEKJISTHHBIE,

- BOPOHKH JienuTelbHble mrHaprudeckue (50-100 mi),
- CTYIIKH C ITIECTUKOM,

- (hapdopoBsie yarmikwy,

- IAHIIETHI,

- punbTpBEI OyMaKHBIE,
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- BaTa,

- MapJis,

- YaCOBBIE CTEKIJIA,

- BJIEKTPOIUIUTKH,

- 1a0OpaTOPHBIEC IITATUBHI,

- CIIUPTOBBIE TOPETIKH,

- CHHMYKH, TPUOOp IS TOTydeHHUsl ra3oB (WM MpoOHpKa ¢ ra300TBOAHOMN
TpyOKOi1),

- Iep>KaTenu it IpoOUpoOK,

- CKJISTHKHY JUTsl XpaHEHUS! PEaKTUBOB, Pa3aTOYHbIC JIOTKU;

- xumu4deckue crakansl (50, 100 u 200 mn);

- IITIATENH;

- MUHIIETHI;

- TUTEJIHHBIC TITUTIITBL;

- CEKyHJOMEpHI (TaliMephl),

-MepHble npooupku (Ha 10-20 M) u mepHbie Ko0bI (25, 50, 100 1 200 M),
BOJIsiHAs OaHs (WJIM TEPMOCTAT),

- CTEKJISIHHBIE TTAJIOYKH;

- KOHUYecKHe Koaobl it TuTpoBanus (50 u 100 mu);

- UHJMKATOpHbIE TMOJOCKM s omnpeaenenus pH wu  crangaptHas
WHMKATOPHAs IIKAJIa;

- YHUBEPCAIbHBIA HHAUKATOpP; TumneTku Ha 1, 10, 50 M (uim no3aTopsl Ha 1,
5u 10 mn);

- OIOpETKH JIJIsl TATPOBAHUS,

- MmeauuuHckue mmpuilbl Ha 100-150 mo;

- n1abopaTopHBIC W/WIA aHATTUTUIECKUE BECHI;

- pH-meTpsr;

- CymIWIbHBIN mIKad, u 1ap. 1abopaTopHOE 000pYI0BAHUE.
3.2. UndopmanmonHoe obecriedeHne peain3aiuy TporpaMMel

1. Jlna peanusanuu nporpamMmbl OubmmnoTeuyHslid (oHA 00pazoBaTesbHON
OpraHu3alliy J0HKEH UMETh MEeYaTHbIE W/WUIU 3JIEKTPOHHbIE 00pa3oBaTEIbHbIE U
WH()OPMAIMOHHBIE  PECYpChl, PEKOMEHJIOBAHHbIE JUISl  HMCIOJb30BAHHUS B
o0pa3oBaTeabHOM MpOLECCe, HE cTapuie 5 JeT C MOMEHTA U3/IaHuUs.

2. T'abpuensu O. C., Octpoymos U. I'. Xumus. 10 knace. 2019 r.

3. Tlabpuensu O. C., Octpoymos U. I'. Xumus. 11 kmace. 2019 r.
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4, KOHTPOJIb " OLEHKA PE3VJIbTATOB OCBOEHUA
OBIIIEOBPA30BATEJILHOM JUCIUIIJIVHBI

KoHTposlb H  OLEHKa  pe3yslbTaToB  OOy4YEHHS  OCYIIECTBIISIETCS
IPENoIaBaTesIeM B MPOLECCE MPOBEACHUS IPAKTUUECKUX 3aHATUI U 1a00paTOPHBIX
paboT, TECTUPOBAHUS, & TAKXKE BBIMTOJHCHHUSI OOYJArONTUMUCS WHIWBHUIYaTbHBIX
3aJjaHuil, TPOEKTOB, HCCleAOoBaHUN. Pe3ynbTaTel 00y4deHHs] ONPEAENSIOT, YTO
oOydJaroluecs: OJDKHBI 3HATh, MOHUMAaTh U JEMOHCTPUPOBATH MO 3aBEPIICHUH
U3YYEHUS JUCITUTUIHHBI.
s popmupoBaHusi, KOHTPOJIE U OLEHKH pPE3yJbTaTOB OCBOCHHUS Y4YEOHOMU
JTUCHUTUTMHBI UCTIOIB3YETCS] CUCTEMA OLICHOYHBIX MEPONPUITHM, MpeACcCTaBIsIOmas
co00Ol KOMIUJIEKC YYEOHBIX MEpPOIMPUSATUH, COTJaCOBaHHBIX C pPeE3yJIbTaTaMH
oOyuenus u chopmynupoBanHbix ¢ yuetoM @I'OC COO (nmpeaMeTHbIe pe3yIbTaThl
no guciuiuae) u @I'oC CIIO.
4. KoHTpOJIb 1 OLIEHKA PE3YIbTATOB OCBOCHUS AUCUUILIINHBI

Ob6mas/mpodeccronanbHas Pasnen/Tema Tun OLICHOYHBIX
KOMITCTEHITHS MEPOTPHSITHIA
OK 01. Bsibuparp cnocoOwl | Pazgen 1. Temsr 1.1., 1.2. | - ycTHBIH ompoc;
peleHus 3amaq | Pazmen 2. Temsr 2.1., 2.2. | - ppoHTANBHBINA OIIPOC;
npodeccuoHanbHOM Pazmen 3. Temsr 3.1., 3.2., | - oueHka KOHTPOJIbHBIX
JeSTEeTbHOCTH 3.3. pabor;
MPUMEHHUTEIBHO K pa3auuHbiM | Pazmen 4. Temwr 4.1., 4.2., | - HaOmoeHHe 3a  XOJOM
KOHTEKCTaM 4.3. BBITIOJIHEHHST  JTAOOPATOPHBIX
Paszgen 5. Temnr 5.1. pabor;
Pazgen 6. Temnr 6.1., 6.2. - OILICHKa BBIITOJIHEHUS
Paznen 7. n1abopaTOpHBIX padoT;
- OLICHKA MIPAKTUICCKHIX
pabor (pemeHus
KaueCTBEHHBIX, PACYCTHBIX,
npogeccuoHaIbHO

OpPUEHTUPOBAHHBIX 3a7a4);

- OLIEHKA TECTOBBIX 3a/laHUM;
- OLIEHKa BBITIOJTHEHU S
JIOMAILTHUX
CaMOCTOSITENIbHBIX PaloT;

- HaOJIIOJIeHEe U  OIIeHKa
pelIeHus Keic-3a1ay4;

- HaOMIo/leHue M OIIeHKa
JIEJIOBOW HUTPBI;

- 3a4€T

OK 02. UcnonwzoBare | Paznen 1. Temst 1.1., 1.2. | - ycTHBII ompoc;
COBpPEMEHHBIE cpencta | Pazmen 2. Temsr 2.1., 2.2. | - ¢ppoHTANBHEII OMPOC;
IOMCKa, aHaIM3a u | Pazgen 3. Temwr 3.1., 3.2., | - omeHKa KOHTPOJIBHBIX
uHTepnperanuu uHpopmanuu | 3.3. pabor;

n Pasgen 4. Temsr 4.1., 4.2., | - gvabmronesrue 3a  XOHAOM
MH(pOPMalOHHbIE 4.3. BBITMOJIHEHUST J1aOOPATOPHBIX
TEXHOJOTUH s BbIOHeHUs | Pazmen 5. Temnr 5.1. pabor;

3a7a4 npodeccuonansHoit | Paznen 6. Temsi 6.1., 6.2. - OLICHKa BBITIOJIHEHHUS
JeSITeIbHOCTH Paznen 7. n1abopaTopHbIX padoT;

- OLICHKa OPAKTHYCCKUX
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pabot (pemeHus
KaueCTBEHHBIX, PACUCTHBIX,
npoeCCHOHATBEHO

OPUEHTUPOBAHHBIX 3a7a4);

- OLICHKA TECTOBBIX 3aJaHMUI;
- OILICHKA BBITIOJIHEHHS
JIOMAIITHUX
CaMOCTOSITEIILHBIX PaldoT;

- HaOJaroleHHe U OLIEHKa
pelICHUs Kelc-3a/1a4;

- HaOJIOJCHUE U OILIEHKa
JIETIOBOM UTPBI;

- 3a4€T
OK 03. [IlnanumpoBats u | Pazmen 2. Tembr 2.1., 2.2. | - yCTHBINA OIPOC;
peanu3oBbiBaTh cobctBeHHOE | Pasmen 3. Temsbr 3.1., 3.2., | - dppoHTanbHBIHA OmpoC;
npodeccnoHabHOE u | 3.3. - OIleHKA KOHTPOJIBHBIX
JTUYHOCTHOE pasButue, | Paznmen 7. pabor;
P ANPUHUMATEITHECKYIO - HaOJroleHue 3a  XOJIOM
JeSITeNIbHOCTD B BBITMIOJTHEHHSI  JIAOOPATOPHBIX
npodeccnoHanbHO  cdepe, pabor;
UCIONIb30BaTh  3HAHUA IO - OILICHKA BBITIOJTHEHUS
(UHAHCOBOW T'PaMOTHOCTH B nabopaTopHbIX padoT;
pa3IMYHBIX KUZHEHHBIX - OIIEHKa MPAKTHYECKHUX
CUTYyaLUAX pabor (pemieHus
KaYeCTBEHHBIX, PACUETHBIX,
npodeccCuoHaIbHO
OpUEHTUPOBAHHBIX 3a71a4);
- OIICHKA TECTOBEIX 3aIaHMIA;
- OLICHKA BBITIOJTHEHHU S
JIOMAITHUX
CaMOCTOSITENILHBIX PadoT;
- HaOJIOJleHNe M OLIEHKa
peleHus Kerc-3aaay;
- HaOMIOJIeHUe U  OIIeHKa
JIETIOBOM UTPBI;
- 3a4€r
OK 04. D¢ dexrusno | Pazmen 1. Temsr 1.1., 1.2. | - ycTHBIN ompoc;
B3alMO/IEVICTBOBATh u | Pazmen 2. Temsr 2.1., 2.2. | - ppoHTaNBHBINH ONPOC;
paborath B KkojutekTuBe U | Pazmen 3. Temsr 3.1., 3.2., | - oneHka KOHTPOJIBHBIX
KOMaH/e 3.3. pabor;
Pasgen 4. Temor 4.1., 4.2., | - naOmrogenre 3a  XOAOM
4.3. BBITOJIHEHUST  J1a0OPaTOPHBIX

Pazgen 5. Temnr 5.1.
Pazgen 6. Temnr 6.1., 6.2.
Pazgen 7.

pabor;

- OLIEHKA BBITIOJTHEHHUS
nabopaTopHBIX padorT;

- OllEHKa MPAKTHYECKHUX
pabor (pemieHus
KAueCTBEHHBIX, PACUYETHBIX,
po¢eCCHOHAIBHO

OpUEHTUPOBAHHBIX 3a7a4);
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- OLICHKA TECTOBBIX 3aJIaHMUI;
- OIICHKa BBITTOJTHECHHUS
JIOMAIITHUX
CaMOCTOSTEIIbHBIX PaloT;

- HaOJaroleHHe U OLIEHKa
pelieHus Keic-3aaay;

- HaOJIOJCHUE U OILIEHKa
JIETIOBOM UTPHI;

- 3a4éT

OK 05.
YCTHYIO U

Ocy1iecTBIsITh

MUCHMEHHYIO
KOMMYHHUKAIUIO Ha
roCy/1apCTBEHHOM A3BIKE
Poccuiickoit  ®enepauun ¢
y4eToM 0COOEHHOCTEH
COLIMAIBHOTO M KYJIBTYPHOTO
KOHTEKCTa

Paspen 1. Temmr 1.1., 1.2.
Pazgen 2. Temwmr 2.1., 2.2.
Paszmen 3. Temmr 3.1., 3.2,
3.3.
Pasnen 4. Temnr 4.1., 4.2,
4.3.

Pasnen 5. Temsr 5.1.
Pazgen 6. Temnr 6.1., 6.2.
Pazgen 7.

- YCTHBIH OIIPOC;

- (ppoHTANBHBII OMPOC;

- OIlEHKa KOHTPOJIbHBIX
pabor;

- HaOJNIOJICHHE 32  XOJIOM
BBITTOJIHEHHS  JTAOOPATOPHBIX

pabor;

- OlICHKA BBITTOJIHCHHSI
nabopaTopHBIX padorT;

- OIICHKA PaKTUYCCKUX
pabor (pemienus
Ka4eCTBEHHBIX, PAaCUCTHBIX,
npodecCuoHaIbHO

OPHUECHTHPOBAHHBIX 3a/1a4);

- OIICHKA TECTOBEIX 3aIaHMUIA;
- OIICHKAa BBITTOJTHCHHS
JOMAaIIITHUX
CaMOCTOSTEIIbHBIX paloT;

- HAOJNIOJICHUE H  OICHKa
pelIeHus Kelc-3a/1ay;

- HaOJMIONEHHE W OIlEHKAa
JI€JI0OBOU UTPBI;

- 3a4€T

OK 07. CoelicTBOBaTh
COXpPAHEHUI0  OKpYyXKarouiei
Cpelbl, pecypcocOepeKeHHIO,
MPUMEHSITh 3HAHUS 00
W3MEHEHUU KJIUMAaTta,
TIPUHIIMIIBI OepexXITMBOTO
MPOU3BOJCTBA, A(PPEKTUBHO

JIEHCTBOBATh B YPE3BbIYANHBIX
CUTYalHsIX

Paspmen 1. Temmr 1.1., 1.2.
Pazpgen 2. Temmr 2.1., 2.2.
Paszmen 3. Temwmr 3.1., 3.2,
3.3.
Pasgen 4. Temsor 4.1., 4.2,
4.3.

Pazgen 5. Temnr 5.1.
Pazgen 6. Temsl 6.1., 6.2.
Pazgen 7.

- YCTHBIH OIIPOC;

- (ppoHTaANBHBIH OMpoC;

- OIICHKA KOHTPOJIbHBIX
pabor;

- HaOJIoJleHne 3a  XO0J0M
BBINIOJTHEHUST  J1a00PaTOPHBIX

pabor;

- OLIEHKA BBITIOJTHEHHU S
nabopaTOpHBIX padoT;

- OllEHKa MPAKTHYECKHUX
pabor (pemieHus
KAueCTBEHHBIX, PACUETHBIX,
po¢eCCUOHAIBHO

OPUEHTHPOBAHHBIX 3a/a4);

- OIICHKA TECTOBBIX 3a/IaHUM;
- OLICHKa BBITIOJIHEHUSI
JOMAITHUX
CaMOCTOSITENIbHBIX paloT;
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- HaONIONEHNE H OLIEHKa
pelIeHus Keic-3a1ay;

- HaOJIIOJCHUE U OILIEHKa
JIETIOBOM UTPHI;

- 3a4éT

[IK 2.3. [IpoBoauTh TOBOJKY
u  ¢GuHUIIHYIO  00paboTKy
U3ICIMM,  CO3JaHHBIX  Ha
YCTaHOBKAX JUIsl aITATUBHOTO
MIPOU3BOJICTBA

Pazgen 7

- YCTHBIH OIIPOC;

- ()poHTANIBHBIH OTIPOC;

- OLICHKa MPAKTHICCKUX
pabor (pemenus
KAueCTBEHHBIX, PACUYCTHBIX,
podeCCHOHAIBHO
OPUEHTUPOBAHHBIX 3a/a4);

- OLIEHKA TECTOBBIX 3a/IaHUM;
- OLIEHKa BBITIOJTHEHHU S
JIOMAaITHUX
CaMOCTOSITENILHBIX paboT;

- HaOIOJleHNe M OLICHKa
pelLIeHHS Keilc-3a1a4;

- HaOMIOJIeHue ¥ OIICHKa
JIEIIOBOU HUTPBI;

- 3a4ér

25



JIucT u3MeHeHH ¥ 1ONMOJTHEHU M

B pabouyr0 MporpaMMmy ydeOHOU TUCIIUTLTAHBI

I10 CrICOIMaJIbHOCTU

(K00 u HaumeHoBaHUe CHeYUAILHOCHU)

Ne uzmenenus, dama uzmenenus, Homep CMPAHUYbLL C USMEHEHUEM
Hanpumep: I3menenune Nel, 16.06.21 r., ctp. Ne 14

BbLIIO CTAJIO

------------------------

NnOONUCH HHulzjuaJlbl, @CIMMJZM}Z BHEeCcUleco U3MeHeHUs

Paccmotpeno u onobpeno Ha 3acemganuu [TLIK Ne
IIporokoi Ne « » 20 r.
[Ipencenarens ITIK: /

noonuce  Hnuyuanel, pamunus

26



