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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

nporpammsl B cootBeTcTBUU ¢ @I'OC CIIO no npodeccun: 20.01.01 [oxxapHsbrii

[Iporpamma 00111€00pa30BaTENIbHON TUCHUILUIMHBI MOKET OBITh MCIIOJIb30BaHA
Ui TOpenogaBaHus  GU3MKM B oOpasoBarenbHbIXx — opranuzamusax — CIIO

(TeXHOJIOTUYECKHUIA).

1.2. MecT0 AUCHUIUVIMHBI B CTPYKType OCHOBHO mnpodeccCHOHAIbHOM
o0pa3oBaTe/IbHOH POIPAMMBI.

XUMHSI OTHOCUTCS K yU€OHBIM MPEIMETaM €CTECTBEHHO-HAYYHOIO IUKIIA.

Crpyktypa u conepxxanue oOmeooOpaszoBarenpHoro mukiaa OIl CIIO nHa 0aze
OCHOBHOTO 00111ero odpaszoBanus ¢ noigyuenuem COO c yuerom TpeboBanuii @I'OC
CIIO.

VYuebnas nucuumuinHa oTHocuTCs K mpeameTtHoit obmactu GI'OC COO (CI10):
«ECTeCTBEHHBIE HAYKUY.

VYpoBeHb ocBoeHUsI yueOHOW AucHUIUIMHBI B cooTrBeTcTBUU ¢ PI'OC COO
(CIIO): 6a30BBHIH.

Peanuzanus conepskanusi yaeOHON AUCIMIUIMHBI MPEIOIaraeT coOI0IeHNE
MIPUHIINATIA CTPOTOI MPEEMCTBEHHOCTH IO OTHOIICHHIO K COJIEPKAHUIO Kypca XUMHUH
Ha CTYIIEHH OCHOBHOTI'O (CpeIHEero) o0IIero oopa3oBaHMsl.

B 10 xe Bpems ydeOHas IUCHUIUIMHA: XUMHUS IS TPOo(EecCHOHATBHBIX
o0pa3oBaTeIbHBIX OpraHU3alMi 001a/1aeT CaMOCTOSITEIbHOCTBIO U LIETbHOCTBIO.

PaGouass mporpamma  y4eOHOW  AMCHUIUIMHBL  «XUMHS»  HMEET
MEXKIIPEIMETHYIO CBSI3b C 00I11e00pa3oBaTEeIbHBIMU YYCOHBIMU AUCIUTIIIMHAMM:
MaTreMatuka, (usuka, Ouoyorwsi, W MPOPECCHOHAIBHBIMU  AUCITUTUTMHAMM:

uHdopMaTHKa.



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

Ha 0a3e OCHOBHOI'O 00IIEro 00pa3oBaHUs.

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

®opMHUPOBAHUE Yy CTYJEHTOB MPEACTABICHUSA O XUMUYECKONW COCTABIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpa KAaK OCHOBBI NPUHSATHS PEIICHUN B
JKU3HEHHBIX W TMPOU3BOACTBEHHBIX CHUTyallUsIX, OTBETCTBEHHOTO TIOBEACHUS B
MIPUPOJHOM CpeJie.

3amaun JUCIUTUINHEL:

1) chopMupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEW MPOTEKAHUS XUMHYECKUX
IIPOILIECCOB U SIBJIEHUW B OKPY’KAIOLIEH CPEAE, LEJIOCTHOM HAyYHOW KAPTHUHBI MHUPA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) Ppa3BUTh YMEHHS COCTaBJISITH POPMYJIbI HEOPTaHUYECKUX U OPraHUYECKUX
BCIIECTB, YPaBHEHUS  XUMHUUYECKUX  pEaKIuh, OOBICHATH HUX  CMBICT,
WHTEPIIPETUPOBATH PE3YIbTAThl XUMUUYECKUX IKCIIEPUMEHTOB.

3) chopMHpoBaTh HaBBIKKM MPOBEJICHHUS MPOCTEUIINX XUMHUYECKHUX
AKCIEPUMEHTAJIbHBIX HCCIEOBAaHUM € COOJIOJICHUEM TMpaBuil  OE30MaCHOTO
oOpallieHusl ¢ BEIIECTBAMH U JIaDOPaTOPHBIM 000PYI0BAHHUEM;

4) pa3BUTh YMEHHUS MCIOJIb30BaTh MH(OPMAIIUI0 XMMUYECKOTO XapakTepa U3
Pa3JIMYHBIX UICTOYHUKOB;

5) chopMupoBaTh  yMEHHMS ~ NPOTHO3UPOBATH  TOCJEACTBUS  CBOEH
NEATETLHOCTH W XHUMHYECKHUX TPUPOIHBIX, OBITOBBIX W TPOU3BOJCTBEHHBIX
MPOLIECCOB;

6) copMUpOBaTH MOHUMAHKE 3HAYMMOCTH JTOCTUKEHUN XUMUYECKON HAYKU
Y TEXHOJIOTUH JJI Pa3BUTHS COLIMAILHON M MPOU3BOJICTBEHHOM cdep.

OcBoeHue cojepkanus 001eo0pa30BaTeIbHON MTUCIUIUIMHBI 00eCIeurnBaeT

JAOCTHXKCHHUC CTYACHTAMHU CJICAYIOIHUX PE3YJIbTATOB!:

OO0111e KOMIEeTEeHIIH [Inanupyemble pe3yiabTaThl
Obuwue Jlucyunaunapmovie
OK 01. BBI6I/IpaTB B wactu TpymoBoro BOCHUTaHUS: - | - BJIaJETh CUCTEMOM

CIOCOOBI peleHus

3aa4 .

. AKTUBHOU JIeSITENIHOCTU | aTtoma, S-, p-, O-3JIeKTpOHHBIE OpOHTAIH
NpoQeCcCHOHATBHOM TEXHOJIOTUYECKOI u COLMAILHON | aTOMOB, HOH, MOIEKYNa, BaJeHTHOCTD,
ACATCIIBHOCTH HaIlpaBJICHHOCTH, CIOCOOHOCTH | BJIEKTPOOTPULATEIHLHOCTS, CTCNICHb
IPUMEHUTETBHO K WHHUIAUPOBAT, TUTAHUPOBATh U | OKHCJICHHs, XUMHYECCKas CBs3b, MOJb,

Ppa3JInYHbIM

TOTOBHOCTH K TPY/y, OCO3HAHHE IIEHHOCTH | OCHOBOIIOJIATAIOIINE MOHATHUS (XUMUIECKUN
MacTepcTBa, TPYOIIO0He; - TOTOBHOCTh K | 3JEMEHT, aToM, DJJEeKTPOHHAas 000y0uka

CaMOCTOATCIIBHO BBITIOJIHATH TaKyto MOJsIpHadg Macca, MOHHpHBIﬁ O6’I>6M,



KOHTCKCTaM

ACATCIbHOCTb, - HHTEPEC K Ppas3sjiM4HbIM

cdepam npodeccroHaIBLHOM
JIESITENbHOCTH, OBnagenue
YHUBEpCaJIbHBIMU y4eOHBIMU
MO3HABATENILHBIMU JIEHCTBUAMU: a)

0a3oBBIE  JIOTHYECKHE  JEHCTBMS. -
CaMOCTOSITENBHO (dbopmynHpoBaTh u
aKTyaJII3HpOBATh mpobiemy,
paccmarpuBath €€ BCECTOPOHHE;

yCTaHaBJIMBaTh CYIIECTBEHHBIH IMPHU3HAK
WU OCHOBaHUS IS CpaBHEHWUSI,
KJIacCH(UKAIIH u 0000111eHNS; -
OTPENENIATh ICTU CATeIBHOCTH, 3a/1aBaTh
mapaMeTPhl U KPUTCPUU UX TOCTHIKCHUS; -

BBIABJIATH 3aKOHOMEPHOCTHU u
MMPOTUBOpCUUA B paccMaTpruBaCMbIX
SABJICHUAX; - BHOCUTb KOPPEKTHUBLI B

JIeSITENIbHOCTh, OLICHUBAaTh COOTBETCTBHE
pe3yNbTaToB LEJsIM, OLCHHBAThH PUCKH
MOCTICJICTBUN JEATENFHOCTH; - pa3BHBAaTh
KpPEaTUBHOE MBIIUICHHE IIPH PELICHUU
JKU3HEHHBIX ~ TpoOieM  ©)  0a3oBbIC
UCCIICIOBATELCKHE JEHCTBUS: - BIIAJCTh
HaBBIKAMU Y4eOHO-HCCIIE0BATEILCKONH U1
NPOEKTHOM  JeATENIbHOCTH,  HaBBIKAMHU

paspenieHus pooeMm; BBISIBJISITH
MMPUYUHHO-CJICACTBECHHBIC CBA3HU nu
AKTyaJIM3UpOBaATH 3agavy, BbIJIBUT'aTh
THIIOTE3Y €€  PCIICHHS,  HAXOJAUTh

apryMeHTBl Ul JIOKa3aTeNbCTBA CBOMX
YTIBEpXKICHHUH, 3aJaBaTh MapaMeTpbl H
KPUTEpUH pEIICHUS; - aHAIN3UPOBATh
MONyYCHHBIE B XOAE pEIICHHS 3a1adu
pe3ysbTaThl, KPUTHYECKH OIEHMBATH HX
JIOCTOBEPHOCTH, MIPOTHO3UPOBATH
N3MEHEHHE B HOBBIX YCJOBHAX; - YMETh
MEPEeHOCUTHh 3HAHUS B MO3HABATEIBHYIO U

MIPAaKTUYECKYIO obyacTu
KU3HENIESTEIbHOCTH; - YMETb
MHTErpUpOBaTh  3HAHHMS W3  PasHbIX
NpeIMETHBIX ~ 00JacTeil; - BBLABUraTh

HOBBIC HJCH, IMpcaAjlaraTb OPUTMHAJIbHBIC
NOAXOAbl W PCHICHHUSA; - CIIOCOOHOCTH HX
HCIOJIF30BAaHUS B IIO3HABATEIBHOM U
COLII/IaJ'IBHOI\/‘I IMMPaKTHUKEC.

VIJIEPOIOHBIN  CKeleT, (QYHKIMOHAIbHAS
rpymnmna, paiukan, HW30MEpHs,, H30MEpHI,

TOMOJIOTMYECKUM pan, TroOMOJIoTH,
YrieBoaopoanbl, KHUCJIOpOA- u
a30TCcoACpKalne COCINMHCHMUA,
OHOJIOIMYECKHU AKTHUBHBIC BCIICCTBA

(yrneBonsl, OKUpBL, O€JKH), MOHOMEp,
TIOJIMeEP, CTPYKTYPHOE

KpHUCTaJUTHIeCKas pereTka, THIIBI
XAMHYECKUX  peakiuuii  (OKHUCIUTEIHHO-
BOCCTAHOBUTEJILHBIE, JK30-H
SHIOTEPMHYECKHE, pPEaKIUH  HOHHOTO
oOMeHa), pactBop, SJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, 9JIEKTPOIUTUYECKAS
JIHCCOLHAIINS, OKHCJIUTEIb,
BOCCTaHOBHTEJb, CKOPOCTb XUMHUYECKOM
peakuuu, XAMHYECKOE paBHOBecHE),
TEOpUU W 3aKOHBI (TEOpHUS XUMHUYECKOTO
CTPOCHHS OpraHMYeCKHMX BemecTB A.M.
BytinepoBa, Teopus SIEKTPOIUTHIECCKOI
Juccouyanuy, nepuoandeckuid 3axkon J.U.
MeHnneneeBa, 3aKOH COXPaHEHUS MAaccChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKAN S3BIK
XUMHH, (aKTOJOTHICCKHE CBEICHUSA O
CBOMCTBAX, COCTaBe, MOIYYEHUH U
0e30I1aCHOM MCIIOJIL30BAHUU  BaXKHEHIIIMX
HEOPTaHMYECKUX M OPTaHUYECKUX BEIECTB
B OBITY M TMPaKTUUECKOH JEATEIbHOCTH
YeJIOBEKa,

- YMETh BBHISBJIATH XapaKTepHbIC MPU3HAKH
W B3aUMOCBS3b HM3YYCHHBIX IIOHITHH,
MPUMEHATh COOTBETCTBYIOIUE IOHSATHUS
TIPH OTIMCAHHUH CTPOCHUS U CBOWCTB

HEOPraHNYCCKUX U OPTraHNYCCKUX BCHICCTB U
X TMpPEBpalicHUuM; BbIABIATH B3aWMMOCBA3b
XAMHUYCCKUX 3HAHUM C IIOHATHSAMH U

npeacTaBJICHUAMU Apyrux
C€CTCCTBCHHOHAYYHBIX IIPECAMECTOB;
YMETH HCIIOJIb30BATh HAanMCHOBaHUA

XUMHUYECKUX COEIWHEHUU MEXITYHapOJHOIO
COH03a TEOPETUYECKON U NPUKIIAJHON XUMHUU
nu TPUBUAJIBHBIC Ha3BaHUA Ba)KHEHIIINX
BelIeCTB (ITWJICH, alleTWieH, TJIUIEPHH,
(deHon, (GopManbAETHa, YKCYCHas KHCIIOTA,
TJIMIUH, YyTapHBIA Ta3, YIICKUCIBIA Ta3,
aMMHaK, TalleHas W3BeCTh, HETallcHas
W3BECTh, TMUThEBAas Coda ©  JAPYTHX),
COCTaBJIATh (OPMYJIBI HEOPraHWYECKHX U
OpPTraHWYecKUX BEIIIECTB, ypaBHEHHUS
XMMHUYECKUX PEAKLUH, OOBSCHATH UX CMBICI;
TOATBEPKAATE XapaKTCPHBIC XUMHUYECKUEC
CBOMCTBAa  BEIIECTB  COOTBETCTBYIOLIMMH
OKCIICPUMEHTaAMH MW 3aIlUCAMU ypaBHeHI/Iﬁ
XUMHUUYECKUX PEaKLMi;

- YMCTh YCTaHaBJIMBATb MNPHHAIJICKHOCTH
N3yYEHHBIX HEOPraHUYECKUX u
OPTaHWYECKUX BEUIECTB K OIpeJeICHHBIM
KJ1accaM u rpyImImamM COCITMHCHUH,
XapaKTepu30BaTh MX COCTaB W BakKHEHmIMe
CBOMCTBA; OIPENEINATh BHIBl XHUMHUYECKHX
cBsi3e (KoBaJIeHTHas, HOHHAs,




METaJuIn4ecKast, BOJIOPOJIHAS), THIIBI
KPUCTATUYECKUX peueTox BCIICCTB;
KJIaCCU(DUITUPOBATH XUMUYCCKUE PCAKITHH;

- chOpMHUpOBATh  MPEICTABICHUSI: O
XUMHYECKON COCTAaBJISIOLICH
€CTECTBEHHOHAYYHOW KapTUHBI MHUpPA, POJIHU
XAMHH B TIO3HAHWW SIBICHUH TpPUPOABI, B
(hOpPMHUpPOBAHMN MBIIIICHAS W KYJIBTYPHI
JINYHOCTH, ee (yHKIIMOHATHHOM
TPaMOTHOCTH, HEOOXOIMMOMN U pelIeHHs
MPAKTHIECKUX  3a7a4 W JKOJOTHICCKH
00OCHOBAaHHOTO OTHOIICHHS K CBOEMY
3I0OPOBBIO U IPUPOJHOM Cpene;

YMETh ITPOBOANTH PACUETHI IO XUMHIECKUM
dopMynaM ¥ YpaBHCHHSIM XHMHUYECKHX
peakuuii ¢ HCIOJIb30BaHUEM (HU3MYECKUX
BEIMYUH, XapaKTepU3YIOIIUX BEIIeCTBA C
KOJIMYECTBEHHON CTOPOHBI: Macchl, 00beMa
(HOpMasbHBIE YCJIOBHSI) Ia30B, KOJHUYECTBA

BCIICCTBA, HCIIOJIB30BAaTh CUCTCMHBIC
XUMHYCCKUEC 3HaHUA JJIA MPUHATHUA
peHIeHI/Iﬁ B KOHKPCTHBIX  JKM3HCHHBIX

CUTyalusX, CBA3aHHbIX € BCIICCTBAMHA U UX
NPUMCHCHUCM - YMCTb IUUIAHUPOBATh U
BBITIOJIHATH XAMHAYICCKHUI SKCIICPUMCHT
(HpeBpaH.[eHI/Iﬂ OpPraHN4CCKUX BCHICCTB IIPU

HarpeBaHuu, TOJIYYCHUC OTUJICHA )41
H3Yy4YCHHUE €TO CBOI7[CTB, KAa4YCCTBCHHBIC
peakuuu Ha aJIbACTU/IbI, Kpaxmali,
YKCYCHYIO KUCJIOTY.
OK 02 HCHOHBSOB&TB B obmactu IECHHOCTU HAYYHOTO IMO3HAaHUA: - yMEThb aHaJIU3UupOBaThH XUMHUYECKYIO
COBpPEMEHHBIC CpPEJICTBA | ~ ChOPMUPOBAHHOCTE  MUPOBO33PEHUS, | yudopmammio, MOMydaeMylo H3  pasHBIX
COOTBETCTBYIOLICTO COBPEMCHHOMY -
IIOKUCKa, aHaJInu3a U HNCTOYHUKOB (Cpe}Z[CTB MacCcOBOU

UHTEPIpETaun
uHpopMaLuy, U
MH(pOpPMallMOHHbIE
TEXHOJIOTUH JUISI
BBITTOJTHEHUS 32,144
npodeccuoHaNbHOM
JeSITeTbHOCTH

YPOBHIO Pa3BUTHS HayKH M OOIECTBEHHON
NPaKTUKH, OCHOBAaHHOTO Ha  JHaiore
KyJIBTYp, CHOCOOCTBYIOIIErO OCO3HaHHUIO
CBOET0 MecCTa B MOJHKYJIBTYPHOM MHUDE;

- COBEpUICGHCTBOBAHWE  S3BIKOBOM U
YUTATENIBCKOM KYNbTYypel KaK CpeacTBa
B3aUMOJICHICTBUS ~ MEXIy JIOABMU U
MO3HAHUS MHpPA; - OCO3HAHHE IIEHHOCTH
HayqHON  JEATENbHOCTH, TOTOBHOCTh
OCYILECTBIIATh MPOEKTHYIO U
HCCIIEI0BATEIbCKYIO JIeSITeIILHOCTh
WHIMBHIYaJIbHO U B Tpyme; - OBnanenne
YHHBEpCAIbHBIMU yueOHBIMH
MO3HABATEJILHBIMU JIEHCTBUSAMU: B) paboTa
¢ wuHpOpMaluen: - BIAJAETh HAaBBIKAMHU
NOJy4eHHUs: MHPOPMAIMH M3 HMCTOYHHKOB
pa3HBIX THIIOB, CaMOCTOSTENIEHO
OCYILECTBIISITh TIOWCK, aHam3,
CHUCTEMATH3allMI0 W  HHTEPIPETAIHIO
MHPOPMALNU Pa3TUIHBIX BHUAOB B (HopM
MPEICTaBICHNSA; - CO3/1aBaTh TEKCTHI B
Ppa3JInYHBIX dhopmarax c Y4ETOM
Ha3Ha4YeHWss MHGOpPMalMd W  IEeNeBOi
ayJIWTOPHH,  BBHIOMpAs  ONTHMAIbHYIO
(hopMy mpencTaBiIeHUS U BU3YyalIU3alNy; -
OLIEHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh
nH(opManuy, ee COOTBETCTBHE IPaBOBBIM
U MOPaJbHO-3THYECKMM  HOpMaM; -
HCTIOJIb30BaTh cpencTaa

undopmanuu, cetb VIHTEpHET U Npyrue);
- BJIQZCThb OCHOBHBIMM METOJIaMU HAay4HOI'O
MIO3HAHMsI BEILECTB U XUMHUUYECKUX SIBICHUU

(HabmiozeHune, W3MEpPEHUE, OKCIEPUMEHT,
MOJIETTUPOBAHUE);
- yMETh TIPOBOTUTH pacdeTsl o

XMUMHYECKHM  (GOpMyJIaM ¥  ypaBHEHHSIM
XMMHUYECKHX PpEaKknuii ¢ HCIOJIb30BAHUEM
(U3MYECKUX BEIMYMH, XapaKTEPHU3YIOUINX
KOJINYECTBEHHOM

B€IIeCrtBa C CTOPOHBI:

Macchl, o0beMa (HOpMAalbHBIE YCIIOBHS)

ra3oB, KOJIM4YECTBA BEIICCTBA, HUCIIOJIB30BATH

CUCTCMHBIC XUMHUYCCKUC 3HaHUA JUJIsL
HNPUHATHUA pGIHCHI/Iﬁ B KOHKPETHBIX
KU3HCHHBIX CUTyalusXx, CBsA3aHHBIX C

BEIICCTBAMU U UX TPUMEHCHUCM




MH()OPMALMOHHBIX U KOMMYHHKAIIHOHHBIX
TEXHOJIOTMA B pELIEHUH KOTHUTHBHBIX,
KOMMYHUKATUBHBIX U OPraHM3allMOHHBIX
3aga4y ¢ coOmtoseHHeM — TpeOOBaHMMH
OPrOHOMHKH, TEXHHKH 0€30IacHOCTH,
THTHEHBI, pecypcocOepekeHH s, MPaBOBBIX
u 3THYECKUX HODM, HOPM
WHPOPMAIMOHHOW  0e30IacHOCTH; -
BIQJCTh HAaBBIKAMH pAacIO3HABaHUS U
3amuUTEl HHPOPMANUH, WHPOPMATHOHHON
6€3011acHOCTH JIMYHOCTH.

OK 03. IInanupoBath 1
pEaTr30BBIBATH
cOOCTBEHHOE
npoeCCUOHATIBHOE
JUYHOCTHOE Pa3BUTHE,
HPEANPUHIMATEIbCKYIO
JESITCIILHOCTh B
npoeCCUuOHATBHON
chepe, UCTIOJIB30BATH
3HaHUS 110 (PUHAHCOBOM
IPaMOTHOCTH B
Pa3JINYHBIX KU3HEHHBIX
CUTYaITUIX

B  obmactm  IyXOBHO-HPaBCTBEHHOTO

BOCITHTaHHUSA: - c(OpMHUPOBAHHOCTH
HPaBCTBEHHOTO  CO3HAHMS, ATHUYECKOTO
MIOBE/ICHHUS; CIOCOOHOCTh  OLICHUBATh

CUTyalldI0 ¥ TPUHUMATh OCO3HAHHBIE
pelIeHUs], OPUEHTUPYSACh Ha MOpPAIbHO-
HpaBCTBEHHBbIE HOPMBI W IIEHHOCTH;
OCO3HAHME JIMYHOTO BKJIaJa B TIOCTPOEHUE
ycToifanBoro Oymymiero; - OTBETCTBEHHOE
OTHOIICHHE K CBOUM POIUTEISAM M (WJIH)
JIpYTUM 4JI€EHaM CEMbH, CO3JAaHUI0 CEMbU
Ha OCHOBE OCO3HAHHOTO  MPUHATHUS
LEHHOCTEN ceMelHoI JKU3HU B
COOTBETCTBUU C TPAAUIMIMH HapOJOB
Poccun; OsnageHue yHHBEpCATbHBIMHU
PeryIsITUBHBIMU IEeHCTBUSIMH a)
CaMOOpTaHu3alus: -  CaMOCTOSITEIbHO
OCYIIECTBIIATh MO03HABATENbHYIO
JIESITebHOCTh,  BBIABJSITH  IPOOJIEMBI,
CTaBUTh U (HOPMYITHPOBATH COOCTBEHHBIC
3aJadd B 00pa30BaTEIbHON ACSITEIBHOCTH
)44 JKU3HEHHBIX CUTYyalMsIX; -
CaMOCTOSITEJILHO COCTaBJIATh IUIaH
pelieHus poOIEMBI C y4eTOM
UMCIOIIUXCS ~ PECYpCOB,  COOCTBEHHBIX
BO3MOKHOCTEW U MPEATNIOYTEHUM; - aBaTh
OIICHKY HOBBIM CUTYaIUsIM;
Croco0CTBOBATh (hOpMUPOBAHUIO U
MPOSIBIICHUIO  IIHPOKOW  OPYIUIMH B
pa3HBIX 001acTAX 3HAHWK, TIOCTOSIHHO
MOBHINIATh CBOH  00pa3oBaTeNbHBIA U
KYJIBTYpPHBIH YpOBEHB; 0) CaMOKOHTPOJIb:
WCTIONB30BaTh MPHEMBl pediexcuu s
OIICHKA CHUTYaIlMH, BBEIOOpPa BEpPHOTO
peLIeHus;

-yME€Th OLIEHUBATh PUCKU M CBOEBPEMEHHO
MPUHUMATH PENICHUS 110 UX CHUYKEHHUIO; B)

SMOLIMOHAJIBHBII WHTEJUIEKT,
MpeoNarajonii  cOpMHPOBAHHOCTH:
BHYTPEHHEHl MOTHBAINM, BKIIOYAIOIIEH

CTPEMJICHUE K JOCTHKEHHUIO LEIu U
yCcHexy, ONTHUMHU3M, HHULUUATUBHOCTb,
YMEHHE JEHCTBOBaTh, UCXOAS U3 CBOMX
BO3MOKHOCTEH; - 3MIATHH, BKIIOYAIOIIEH
CIIOCOOHOCTh MOHUMAaTbh 3SMOLMOHAIBEHOE
COCTOSIHUE JPYIuX, YYHUTBHIBaTb €ro IpU
OCYLIECTBIICHUU KOMMYHMKaLUY,
CIOCOOHOCTH K COUYYBCTBUIO u
CONEPEKUBAHUIO; COLMAJIBHBIX HABBIKOB,
BKITIOYAOIUX CIIOCOOHOCTH BBICTPAaNWBaTh
OTHOUIEHMsT C  JPYTMMH  JIIOJIBMH,
3a00TUTBCS,  TPOSIBIAITH  MHTEpEC W

- BIQJIETh OCHOBHBIMH METOJAaMHU HAay4HOTO
MO3HAHUA, HCHOIB3YEMBIMH B  XUMHH:
IIPOBOJUTH IIpsIMBIE u KOCBEHHBIE
U3MEPEHUs BEJIMYMH, BBIOHMpast
ONTHMAJIBHBI  CHOCOO0  M3MEpeHHs |
HCIOJIb3Ysl W3BECTHBIE METOABI  OLICHKHU
HNOrPEeIIHOCTE  M3MEPEHUH,  IPOBOAUTH
UCCJIEJOBAHUE 3aBUCUMOCTEH XHMHYECKUX
BEIMYUH C  HCHOJB30BAHHEM  IPSIMBIX
HM3MEpEHui], OOBACHSTH MOJy4EHHBIE
pe3ynabTaThl, HCHONb3Ys XHUMHYECKHE
TEOpHM, 3aKOHBl W TOHATHA, W JAeNaTh
BBIBOJIBI; COONIOAATH TpaBmia O€30MacHOTro
Tpyda IpU IPOBEIECHUU UCCICJOBAHUN B
paMKax y4eOHOro 3KCHEepHMEHTa U y4eOHO-

HCCIIeI0BATENNbCKOM NeATEIBHOCTH c
UCIIOJIB30BaHHEM 1 QpoBbIX
U3MEPUTEIIbHBIX YCTpOICTB u
J1a00paTOPHOTO o0opynoBaHus;
CcOpMHPOBAaHHOCT  MPEACTABICHUA O

METOJaX IIOJNy4CHHS HayYHbIX 3HAHUH -
oBraeTh (chopMuUpOBaATH IPENCTABICHIU)
MpaBIIAMH 3aITUCH XUMHYECKUX HOPMYI.




paspemarb KOH(QJINKTHL.

OK 04. D¢ dpexTuBHO
B3aUMO/ICHICTBOBATh U
paboTath B KOJIJIEKTUBE
U KOMaHjie

- TOTOBHOCTH M  CHOCOOHOCTH K
00pa30BaHUIO u CaMOpa3BUTHIO,
CaMOCTOSATEILHOCTH U CaMOOIIPE/ICIICHUIO;
-OBJIaICHHE HaBBIKAMHU y4eOHo-
HCCJIEI0BATEIIbCKOM, NIPOEKTHOU 5
couuanbHOW nesitenbHocTH; OBnaneHne
YHHUBEPCANbHBIMH  KOMMYHHUKAaTHBHBIMU
IEHCTBASIMHU: 0) COBMECTHAs
JESATEIBHOCTB! - TIOHUMATh u
UCTIONb30BaTh MPEHMYIIECTBA KOMAHIHOMN
W MHAWBUAYaIbHOW PabOThI; - IPUHAMATH
LETH COBMECTHOM JIESITEIbHOCTH,
OpPraHM30BBIBATh ¥ KOOPJIUHUPOBATH
JICUCTBHS TI0 €€ JOCTHIKEHHIO: COCTABIATh
IUIAaH JICHCTBUH, pacnpenensiTb pojiu C
YY4ETOM MHEHHMH Y4YaCTHHKOB OOCYXIaTh
pe3ysnbTaThl  COBMECTHOHW  PaboThl;
KOOPAMHHUPOBATh U BBINOJIHATH PaboOTy B
YCIOBUSIX PEAIBHOTO, BHPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJACHCTBUS; -
OCYIIECTBIISTH MO3UTHBHOE
CTPAaTErn4ecKoe IOBEICHHUE B Pa3IMYHBIX
CUTYyallUsX, TMpOSBIATH TBOPYECTBO U
BOOOpaXGHHUE,  OBITh  HMHHUIIMATUBHBIM
OgnageHue YHHUBEPCATIBHBIMH
PETYIATUBHBIMHU JIEUCTBUSAMU: T)
NpUHATHE ce0s W JApYrux Jroaeu: -
IIPUHUMATL MOTHBBI ¥ apTyMEHTBI IPYTUX
JIONe  TpU  aHanuM3e  pe3yJIbTaToB
JEATEIIHOCTH; - IPU3HABATh CBOE MPABO U
paBO  JPYruX JIOJeH Ha  OIIHOKY;
pa3BHBaTh CIIOCOOHOCTH MOHMMAaTh MHp C
TIO3UIMH JIPYTOTO YeJIOBEKa

- OBJIAQIETh YMEHUSMHU paboTaTh B TpyIHIE C
BBHIIOJITHEHHEM  Pa3JIMUHBIX  COLMAIBHBIX
poiel, rulaHMpoBaTh paboTy  TPYIIIbL,
palMOHAIBHO PaclpeseNsiTh AeITeIbHOCTh B
HECTaHJApTHBIX  CHUTyallUsX, aJeKBaTHO
OLICHMBATh BKJIAJ KaXJOI'0 M3 YYaCTHHKOB
TPYIIIBL B  pELICHHE paccMaTpUBaeMOH
TPOOIIEeMEI.

OK 05. OcymiecTBasTh
YCTHYIO U TUCHbMEHHYIO
KOMMYHUKAITUIO Ha
roCyJapCTBEHHOM
si3pIke Poccuiickoi
®denepannu ¢ y4eToM
0COOCHHOCTEH
COLIMAJILHOTO U
KYJIbTYPHOTO
KOHTEKCTa

B obmactn 3cTeTHUECKOr0 BOCTIMTAHUS: -
3CTETHYECKOE  OTHOUIEHHWE K  MHUpY,
BKJIIOYasl 3CTETUKY HAyYHOTO TBOPYECTBA,
mpucymero  gusmueckod  Hayke; - -
CHOCOOHOCTh BOCIIPHHUMATh Pa3IHYHBIE
BUJBI UCKYCCTBA, TPAAUIUU U TBOPYECTBO
CBOETO M JAPYTrUX HAPOJOB, OUIYIIATh
5MOIMOHAILHOE BO3JIEHCTBHE HCKYCCTBA; -
yOeXXIEHHOCTh B 3HAYMMOCTH  JUISl
JMYHOCTH W OOIIECTBa OTEYECTBEHHOTO U

MHPOBOTO UCKYCCTBA, THHYECKUX
KyJbTYPHBIX ~TpPamuLUA ¥  HApOJHOTO
TBOPYECTBA; TOTOBHOCTB K
CaMOBBID@)XCHHIO B pasHBIX  BHJAAX
HCKYCCTBA, CTpeMJICHHE  HPOSBIATH
KavyecTBa TBOPYECKOMH JIMYHOCTH;
Ognagenne YHHUBEPCATHHBIMH
KOMMYHUKATUBHBIMH  JICHCTBUSIMU:  a)

o0IIeHNe: - OCYIIECTBIATh KOMMYHUKAITAN
BO Bcex cdepax >KHU3HH;, - PAclO3HABAThH

HeBepOaJIbHbIC cpencTaa o01eHus,
MOHMMATh 3HaY€HHE COIMAIBHBIX 3HAKOB,
pacrno3HaBaTh MIPEIIOCHUIKI
KOH(IMKTHBIX CHTyallui M CMsAI4arh
KOH(IMKTBI; - Ppa3BEepHYTO M JIOTHYHO
u3jgaraTb ~ CBOKO  TOYKY 3pEHHA  C

HCIIOJIb30BAHUEM A3BIKOBBIX CPEACTB.

- YMETh PACMO3HABATh XMMHUYECKHE SIBICHUS
(mporieccrl) W OOBSACHATH MX Ha OCHOBE
H3yYCHHBIX 3aKOHOB.

OK 07. ConeticTBOBaThH

B o6macTr 3K0JI0THYECKOT0 BOCITUTAHUS: -
c(hOpMHPOBAHHOCTH 9KOJIOTHIECKOH

- cdopMHpOBATH
XUMHUYECKON

MpeACTaBIEHU: O
COCTAaBIISTIOLIECH
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COXPaHECHHIO KYJIbTYpBI, NIOHUMaHKEe BIMSHUS | €CTECTBEHHOHAYYHOW KApTHHBI MHpa, POIH
OKpyKatomIeit cpesl, COUMATLHO-DKOHOMHUECKHX POLCCCOB HA | XUMMHM B NIOSHAHMHM SBICHHIE NPHPObL, B
COCTOSHME MNPUPOJHOH M COIMAIbHON | (POPMHUPOBAHMM MBIILIEHUS M KyJIbTyphI
pecypcochepeskeHuro, ”
CpeJibl, OCO3HAHHUE TII0OATLHOTO XapaKTepa | JIMYHOCTH, ee (GyHKIIMOHATLHOM
NPUMEHSTH 3HAHUS 00 | sxomormueckix npo0em; - MIIAHUPOBAHKE | TPAMOTHOCTH, HEOOXOJMMOM JUIs pelleHus
W3MEHEHUU KJIMMaTa, M OCyIIeCTBIEHWE  JeHCTBMI B | NPaKTUYECKMX 3aJa4 M SKOJIOTMYECKH
TIPUHIIAIIBI OKpY’Kalolleil cpelie Ha OCHOBE 3HAHUSA | OOOCHOBAHHOTO OTHOIIEHMS K  CBOEMY
6epEIKITHBOTO ueneit YCTOHUMBOTO PasBUTHA | 3/0POBBIO M MPUPOHOI cpefie;
YeNOBEYECTBA;  AKTUBHOE  HENPHUATHE | - YMETh COOJIOATh TPABUJIA SKOJOTHYECKH
IMpOU3BOJCTBA, o o
neicTuii, IIPMHOCSIINX Bpell | 1e1eco00pa3HOr0 MOBEJACHUS B OBITY H
s dexruBHO OKpyKalomledl  cpeae; -  yMeHHe | TPyHOBOH  HeATENbHOCTH B HEIAX
JIEHCTBOBATH B TIPOTHO3MPOBATH HEONArONPHUATHBIE | COXPAHEHHS  CBOETO 3M0pOBBS  H
upe3BHIYANHBIX JKOJIOTHYECKHE TIOCIIE/ICTBUS | OKpY’Karomeii TIPUPO/THOM cpeb;
CUTYaImsX TIpeANPHHAMAEMBIX NEHCTBHUH, | yIUTHIBATL ONMACHOCTH BO3JEHCTBUS Ha
TIPEeNOTBpalIaTh MX; - PACIIMPEHHE OIIBITA | KUBbIE OPraHU3MbI ONPEICTICHHBIX BELIECTB,
JEATENLHOCTH SKOJIOTUYECKON | TIOHMMas CMBIC MOKa3aTeNs MpeaenbHOi
HANpaBJICHHOCTM Ha OCHOBE 3HAHUH IO | JOMYCTUMOMN KOHLEHTPAIUK
¢dusmke.
[Ipodeccuonanbubie Ymenus 3HaHus
KOMIICTCHLIHU
IIK 4.3. TIpoBoauTh NpOBOAUTH c60p HHOPMAIIHH O MeToIbl c60pa HHGOPMAIIMH O JEATETBHOCTH
PA3BLACHUTENBHYIO NEeATENLHOCTH 00BEKTa BHYTPEHHETO 00beKTa BHYTPEHHETO KOHTPOJIS T10
KOHTPOJIS TI0 BBHINIONHEHUIO BBITIOJIHEHHIO TPEOOBaHUIi PABOBOH
paboTy O TMEepBUYHBIX 9 N .
9 TpeGoBaHuii MPaBoBOii 1 HOPMATHBHO} 6a3bl U BHYTPEHHUX
Mepax IIOXKAPHOM | yopmaTuBHOI Ga3bl U BHYTPEHHUX PETJIaMEHTOB.
0e30MmacHOCTH cpeau pEriIaMeHTOB;
HaCCJICHUA u
pabOTHUKOB
OpraHu3aIuu.

- JUYHOCTHBIC PC3YJIbTAThI

JIn4HOCTHBIE PE3YJIBTATHI Kox nmanOCTHBIX
peanu3anuy nporpaMMbl BOCIIUTaHUS pe3ysIbTaToB

peanu3anuu
MIpOrpaMMbl
BOCITUTAHHUS

Oco3Haromuii ce0s TpakIaHUHOM U 3aIIUTHUKOM BEIIMKOM CTPAHHI. JIP 1

["'oTOBBIN UCTIONB30BATH CBOM TUYHBIN M MPOQPECCUOHANBHBIN MOTEHITHAI TS P 2

3al[MThl HAIMOHAJIBHBIX HHTEpeCcOB Poccuu.

JleMOHCTpUPYIOIUI NPUBEPKEHHOCTh K POAHOM KYJIBTYpE, UCTOPUUYECKOMN

naMaTH Ha OCHOBe J00BU K PoauHe, pomHOMYy Hapoay, Majod pOAHHE, P 3

MPUHATHIO TPaAULMOHHBIX LIEHHOCTEN MHOTI'OHAIlMOHAJIBHOTO Hapoza

Poccumn.

[IprHUMarOMMil ceMeiHbIe IIEHHOCTH CBOEr0 HAapoJia, TOTOBBIM K CO3aHUIO

CEeMbU U BOCIIMTaHHUIO ;[eTep"I;u JEMOHCTPUPYIOIIUN HENPUATHE HaCI/IJ'II/IvH B P 4

CEeMbE, yX0Ja OT POAUTEIHCKON OTBETCTBEHHOCTH, OTKAa3a OT OTHOIIEHUH CO

CBOMMH JIETbMU M UX (PUHAHCOBOTO COJEPIKAHUSI.

3aHUMAOIMUK aKTUBHYIO TPa)XJIaHCKYIO TMO3UIMI0 M30uparens, BOJIOHTEPA, P 5

OOIIIECTBEHHOTO IEATENI.

[TpuHuMarommii Leau u 3aJ1a49u HAaY4YHO-TEXHOJIOTUYECKOTO,

HKOHOMUYECKOT0, HHPOPMAIIMOHHOTO pa3Butus Poccuu, rotoBblil paboTarh JIP 6

Ha UX JTOCTHXKCHHUE.
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['OTOBBIII  COOTBETCTBOBATH  OXUAAHUSAM  paboTomareneld:  MPOEKTHO
MBICISINANA, 3(()EKTUBHO B3aMMOJICUCTBYIOMMNA C YIE€HAMHU KOMAaHIbI H
COTPYAHUYAIONIMN € JPYrUMH JIIOJbMH, OCO3HAaHHO BBIMOJHSIOIIMIMA

npodeccuoHanbHbIe TpeOoBaHus, OTBETCTBEHHBIH, IYHKTYaJIbHBIN, JIP 7
JUCLHUTIIIMHUPOBAHHBIM, TPYAOIOOUBBIH, KPUTUYECKU MBICJISIIIHAMN,

HallEJICHHbI Ha JOCTUKEHHE IIOCTaBJIECHHBIX LEJIeH; JIeMOHCTPUPYIOIINM
po(heCcCHOHATLHYIO JKU3HECTOMKOCTD.

[Ipu3Hatommii EHHOCTh HEMPEPHIBHOTO OOpa30BaHUS, OPHEHTUPYIOIIMICS B
M3MEHSIIOIEMCS  pBIHKE Tpynda, u30eraommii 0e3paboTUIbl;  yIpaBISIOMIUI

COOCTBEHHBIM MPO(ECCHOHANBHBIM  pa3BUTHEM; PEQIEKCUBHO OICHUBAIOIIUI JIP 8
COOCTBEHHBIH KU3HEHHBIN OIBIT, KPUTEPUH JINYHOH yCIEIIHOCTH.

YBaXaromMi 3THOKYJIbTYPHBIE, PEIUTHO3HBIE IpaBa YEIOBEKa, B TOM YHUCIE C
0COOCHHOCTSIMU Pa3BUTHSI, LEHSIIUA COOCTBEHHYIO M UYXYIO YHUKAJIBHOCTH B JIP9
Pa3IMYHBIX CUTYaIMsIX, BO BceX (hopMax M BUAAX JNESTECIHHOCTH.

[lpuHuMaromMii aKTUBHOE YYacTHE B COLMANBHO 3HAYMMBIX MEPONPHUATHSIX,
COONIIOAIOIMI  HOPMBI TPABONOPSIKA, CICAYIOUIMHA HAeaJaM TIPa)XIaHCKOTO

oOmrecTBa, obecrieueHus1 0€30MaCHOCTH, MTPaB U CBOOOJ rpaxaaH Poccuu; rotoblit JIP 10
0Ka3aTh NOAJEPKKY HYKIAIOINMCS.

JlosinpHBI K YCTaHOBKAM W TPOSBICHUSM IPEICTaBUTENECH  CyOKyIBTYD,

OTIMYAIOIIMI UX OT IPYIII C AECTPYKTUBHBIM U ICBUAHTHBIM [TOBEJCHHUEM. JIP 11
JeMoHCTpUpyOIMil HENpusATHE U NPEAYNPEKAAIMMA  CONUANIBHO OMACHOE

MOBE/ICHHUE OKPYIKAFOIIHX. JIP 12
Oco3Haromuid  3HAYUMOCTh ~ CHCTEMHOTO0  MMO3HaHMA  MHpa, KPUTHYECKOTO

OCMBICJIEHHS] HAKOTLJIEHHOTO OMbITA. JIP 18

1.4. KonnuecTBO 4acoB Ha OCBOCHHE MPOrpPaMMBbl AUCHUTIIINHBIL:

- MaKCHMallbHasl yueOHast Harpy3ka oOydJaromierocst /2 yaca, B TOM YHCIIE:

- 00513aTeNbHON ayIMTOPHOM yueOHOUM Harpy3ku oOyyaromerocs 72 Jaca.
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2. CTPYKTYPA 1 COJIEPXKAHUE YUEBHOM JUCIUTTIINHEBI

2.1. OObem y4eOHOM NUCIUTUIMHBI ¥ BUJIBI Y4€OHOM paboTh

Bunx yuebnol paboThl O06bem JacoB

MakcumanbHas yueOHast Harpy3ka (BCEero) 72
OO0s3aTenbHas ayTuTOpHAs ydeOHas Harpy3ka (BCero) 72
B TOM YHCIIE:

TEOPETUYECKUE 3aHATUSA 30

71a00paTOPHBIE 3aHITHS 10
npodeccuoHaNTbHO-OPUEHTUPOBAHHOE COICPKAHKE 6
[PaKTUYECKUE 3aHATUS 24
Wrorosas arrecranus B popme: 3a4éta 2
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2.2. TemaTuuecKkuil I1aH U coAepkaHue 001eoopasoBaTenbHon qucuuiuinasl: GU3NKA

HaumenoBanwne Copepxanue yaeOHOro MaTepuana, 1abopaTopHbIe U MPaKTHYECKUEe paboThI, caMocTosiTeNnbHast padota | O0beM | Yposens | OK, 1K,
pa3ziesioB U TEM o0y4Jaronmxcs, KypcoBas padoT (ITpoeKT) (€ciIu IpeayCMOTPEHBI) YacOB | OCBOCHHMSI JIP
1 2 3 4 5
Pazzen | OCHOBBI CTPOEHUS BEILIECTBA
Tema 1.1 . . 2 OK1, JIP1
CoBpeMeHHass MOJENb CTpoeHUs atoma. CHUMBOIMYECKUH S3BIK XUMHH. XUMHWYECKHHA DJICMEHT.
Crtpoenue aToMOB —JIP12,
DnexkTpoHHas KoHHUryparus aroma. Kiaccudukaims XUMUYECKUX 3JIEMEHTOB (S-, p-, d-3JIeMEHTHI). P18
XUMHAYECKAX N
BanenTtHple  27€KTpOHBL.  BajaeHTHOCTH. DNeKTpOHHAsT  NPUpPOJa  XHUMHYECKOM  CBSI3M. 9
DJIEMEHTOB U .
DNEKTPOOTPUIIATEIILHOCTh. BHIBI XHUMHUYECKOW CBS3M (KOBaJCHTHAs, WOHHAs, METaJUIMYCeCKasl,
Ipupoa
PUpOA . BOJIOPOIHAs) M CIIOCOOBI e 00pa30BaHMS.
XAMHYECKOH
CBSI3U
. N 2
[Mpaktnueckoe 3amstue: Ne 1 «PemieHwe 3amaHuii Ha WCHOJIB30BAHUE XMUMHUYECKON CHUMBOJUKUA U
HA3BaHWM COEIMHEHUI M0 HOMEHKJIAType MEXAYHApOJHOTO COK3a TEOPETUYECKOW W MPUKIAJTHON
XUMWH U TPUBHAIBHBIX HA3BAHUH JIJIST COCTABIICHUSI XUMUYIECKUX (DOPMYIT IBYXATOMHBIX COCTMHCHU
[Ipaktnueckoe 3aHsTHE Ne 2 «YCTaHOBIEHHE CBS3M MEXIYy CTPOCHHEM aTOMOB XUMHYECKHX
JJICMEHTOB W TIEPHOJAMYSCKAM H3MEHEHHUEM CBONCTB XHMHYECKHX JJIEMEHTOB W HMX COCJAWHCHHUU B 2
COOTBETCTBUM C TolokeHHeM [lepuogudeckoil cucTeMbl M APYTUX HEOPTAaHMUYECKUX COEIUHEHUN
OTHEIBLHBIX KJIACCOBY.
Tema 1.2 . OK1,
[lepuonnueckas cucrema xumudyeckux dieMeHTOB J[.M. MenneneeBa. du3znueckuid CMBICIT OK?2. OK4
IMeproauueckuii [Tepuonnueckoro 3akona /.M. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XMMUYECKUX 5 5 OI’<5
3aKOH ¥ Tabiuma | AJIEMEHTOB, 00pa3yeMbIX UMHU TPOCTBIX M CIOKHBIX BEIIECTB B COOTBETCTBHH C TMOJIOXKEHHUEM OK7 H’P 1
)

XUMHUYecKoro anieMenTa B Ilepuonnueckoil cucreMe. MupoBo33peHUECKOE M HaAyYHOE 3HAUYCHHE
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JI.1. Menneneena [lepuoanueckoro 3akona J[.M. Menneneesa. [Iporuossl .M. MenneneeBa. OTKpbITHE HOBBIX - JIP12,
XMMHYECKUX DJIEMEHTOB. PellleHre MpaKTUKO-OPUEHTUPOBAHHBIX TEOPETHMYECKUX 3aJaHuid Ha JIP18
XapaKTepU3alui0 XUMUYECKUX DJIEMEHTOB «MeTaummueckue / HEeMETAIUTMYeCKHE CBOWMCTBA,
AJIEKTPOOTPULIATEIBHOCTh XMUMHUYECKMX OSJIEMEHTOB B COOTBETCTBMU C HUX JJIEKTPOHHBIM
CTPOCHHEM M TIIOJIO)KCHUEM B IIEPUOAMYECKOM CHCTEME XHMMHUYECKUX 3yeMeHtoB JI.M.
Meunneneesay
Paznen 2 XUMUYECKUE PeakIuu
Tema 2.1 Knaccugukanus 1 THIIBI XUMHUYECKUX PEAKIU C yYacTHEeM HeopraHuyeckux BemecTB. CocTaBiieHue OK1,
Turner YpaBHEHUN PEaKIUi COSAMHEHUS, PA3I0KEHUS, 3aMEIIICHHsI, 0OMEHa, B T.4. PEaKIIUi TOPECHHUSI, OK2,
XAMUYECKHX OKHCJICHUS- BOCCTAHOBJICHHS. OK3,0K4,
peakiuii YpaBHeHUs OKUCTIEHUSI-BOCCTAHOBIICHUS. CTeneHb okuciaeHust. OKUCIUTENb U BOCCTAHOBUTEb. OKS5, OK7
CocraBneHue 1 ypaBHUBAHUE OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI METOJIOM 3JIEKTPOHHOTO JIP1 —
Oastanca. OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH B IPUPOJIC, POU3BOICTBEHHBIX MPOIECCax 1 JIP12,
KU3HEIEATECIIbHOCTH OPraHU3MOB. JIP18
HpaKTI/IquKOC 3aHATHUC N9 3: «KonnuectBeHHBIE OTHOIIIEHHUA B XUMUHU. OCHOBHBIE KOITNYECTBEHHBIE 3aKOHBI
B XMMUU U pPacyeThl 110 YPAaBHEHUSIM XUMUYECKUX peakuuid. MoJlb Kak eJMHUIA KOJIMYECTBA BELIECTBA.
Monsprast Macca. 3aKOHBI COXpaHEHHS MAcChl M SHEPTHH. 3aK0H ABOTaapo. MoJspHEI 00beM Ta30B.
OTHOCI/ITCJII)H&SI IUIOTHOCTE ra3oB. PacyeTsl o YpaBHCHUAM XUMUYCCKUX peaKHI/Iﬁ C UCIIOJIb30BaHHUEM MACCHI,
o0beMa (HOPMaJIbHBIC YCIIOBHSI) Ta30B, KOJIMYECTBA BEIICCTBAY
Tema 2.2 Teopust FNEKTPOTUTHICCKON aricconranud. MIOHBI. DIEKTPOUTHI, HEANEKTPOIUTH. Peakiinu moHHOTO 0OMEHa.
DIeKTPONTUTHIECKAS CocraBieHue peakiuii HOHHOT0 OOMEHa IIyTeM COCTaBJICHHUS MX IOJIHBIX M COKPALICHHBIX MOHHBIX YPaBHEHHH.

NUCCOLIMAAL 1
HOHHBIA 0OMEH

KucnotHo-oCHOBHBIC peakiinu. 3aaHus Ha COCTABIICHNE HOHHBIX PEaKITHil

HpaKTqucxoe 3aHsaTue Ne 4: «CTpOCHI/Ie BCIICCTBA U XUMUNYCCKUEC PCAKITUUN >

JlaGoparopHas padota "Tunsl XUMUYECKUX peakiuii”.

HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOAHBIX U 00Pa3yOIINXCs BEIIECTB) U MPU3HAKOB
XUMUYecKHuX peakiuil. [IpoBenenue peakiuii HOHHOro 0OMeHa, OTpeieNIeHUe cpeibl BOJHBIX
pacTBOpoOB. 3a/1aHKs HA COCTaBJICHHE HOHHBIX peaKLUi.
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Pazgen 3

CTpoeHue M CBOWCTBA HEOPTraHUYECKUX BELIECTB

Tema 3.1 [Ipeamer Heopranmveckoit xumun. Kinaccudukamnus HeopraHU4eCKuX BemiecTB. [IpocThie U clioKHBIC OKI1,
Knaccudukanus, BenecTBa. OCHOBHBIE KIIACCHI CJIOKHBIX BEIIECTB (OKCUIbI, TUAPOKCH/IbI, KUCIOTHI, COJIN). OK2,
HOMEHKJIaTypa 1 B3anmocCBs3b HEOpraHUUYECKUX BEIIECTB. ArperaTHble COCTOSIHUA BenlecTBa. Kpucramnuueckue u OK3,
CTPOEHHUE amopdubIe BeuiecTBa. TUIBI KPUCTATUIMYECKUX PEIIECTOK (aTOMHAs, MOJIEKYJIsIpHAsi, HOHHA, OK4,
HEOPraHUYECKUX MeTaJuTH4ecKas). 3aBUCUMOCTh (PU3MUECKUX CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUTMYECKON PEIISTKH. OKS5,
BCILICCTB 3aBUCHMOCTh XUMUYECKON aKTUBHOCTH BEIIECTB OT BUJIa XUMUYECKOM CBSI3M M TUIIA KPUCTAILTMYECKOM OK7, JIP1

pemeTku. [IpudrHBI MHOTOOOpPA3us BEIIECTB. —JIP12,
Homenknarypa HeOpraHMYECKMX BEIIECTB: HA3BaHHUE BEIIECTBA UCXOMIS U3 X XUMHYECKON (POPMYITBI JIP18
WJIM COCTABJICHUE XUMHUUYECKON (POpPMYJIbI UCXOS M3 Ha3BaHUs BEIIECTBA 10 MEKTYHAPOIHOM

(MIOITAK) nnu TpuBUaJIbHON HOMEHKJIATYpE.

Pemenne mpakTH4eckux 3afaHuii MO KiIacCU(pUKALWK, HOMEHKJIATYpe W XHMHUYECKUM QopMmynam

HEOPraHUYECKHX BELIECTB PA3JIMYHBIX KJIACCOB (YrapHbIA Ta3, YIJIEKUCIBIA Ta3, aMMHAaK, ramieHas

U3BECThb, HETAllleHas W3BECTh, NUThEBAs COJAa M JAPYruX): Ha3plBaTb M COCTaBIATH (HOPMYIIBI

XUMHUYECKUX BEIIECTB, OMPEACIATh TPUHAIICHKHOCTD K KIIACCY.

HcTounuku xumuueckoi nHpopmaluu (CpecTB MaccoBoi nHpopMaiuu, cetb HTepHeT u 1pyrue).

[Tounck mHpOpMAIUK 110 Ha3BaHUSM, UIACHTU(DUKATOPAM, CTPYKTYPHBIM (hopMyam.

[IpakTuueckoe 3anatue Ne 5: «PemieHne npakTHYecKuX 3aJaHUid MO KJIacCHU(PUKAIIUN, HOMEHKIIAType U

XUMUYECKUM (GOpMysIaM HEOPTraHWYECKUX BEIIECTB Pa3JIMUHBIX KJIACCOB (yrapHbBIUA Tra3, YIJIEKUCIBIN

ra3, aMMHUak, TallleHas W3BeCTh, HEralleHas H3BeCTh, MHUThEBas COJa WM APYTHX): Ha3bIBaTh H

COCTABJISITh (hOPMYITbI XUMHUYECKHUX BEIECTB, OMPEIEISATh MPUHAIICKHOCTh K KJIACCY»

Tema 3.2 Mertamel. O0mue Gu3nveckne 1 XUMHYECKHE CBOMCTBAa MeTaiioB. CrIOCOOBI MoTydeHus. 3HaYeHHEe METAJIOB OK1,
DU3UKOXUMHAYECKHE | ¥ HEMETANIOB B IPHUPOJAE U SKU3HEACITEIHHOCTH YEJIOBEKa M OpraHu3sMoB. Kopposus MeTasioB: BUIBI OK2,
CBOICTBA KOPPO3UH, CIIOCOOKI 3aITUTHl METAIIOB OT KOPPO3HH OK3,
HEOPraHMYEeCKNX Hemeramnel. O0mue ¢puzndeckue 1 XUMAYECKHE CBOfICT]Ea HEMETa/IOB. TUIIMYHBIE CBOMCTBA HEMeTAIIOB V- OK4,
BEIECTB VII rpynn. Knaccudukanust 1 HOMEHKIIaTypa COeIMHEHUI HeMeTautoB. KpyroBopoTsl OMOTEHHBIX SJIEMEHTOB B OKS3,

wpapone y y OK7, JIP1
XHWMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMUYECKHUX BEMIECTB (OKCHIIOB, THIPOKCHIOB, KHCIIOT, COJICH 1 i
}_Ip) 3aKOHOMepHOCTI/I B U3MEHEHUU CBOMCTB MPOCTHIX BCIIECCTB, BOAOPOJHBIX COCHHHCHHﬁ, BBICHIMX OKCHUIOB U __]9[111?1182’

THUJPOKCHUJIOB.
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IIpakTnueckoe 3ansaTue Ne 6: «CocTaBieHHE ypaBHEHUH XUMHUECKUX PEAKLIUN C y4aCTHUEM IIPOCTBIX U
CJIO’KHBIX HEOPraHMYECKHUX BELIECTB: META/UIOB M HEMETAJIOB; OKCUI0OB METAJIJIOB, HEMETAIIIIOB U
aM(OTEPHBIX 3JIEMEHTOB; HEOPTAaHUYECKUX KUCIOT, OCHOBAaHHUH 1 aM(OTEpHBIX THAPOKCUIOB;
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOIIUX X CBOMCTBA. PenieHne NpakTuKO-OpuEeHTUPOBAaHHBIX
TEOPETHUYECKUX 3aJJaHUl Ha CBOMCTBA, COCTAB, MOJIy4YeHHE U OE30I1aCHOE MCIOIb30BaHUE BaKHEHUIIINX
HEOPraHMYECKUX BEUIECTB B ObITY M IPAKTUYECKOH 1eATEIbHOCTH YEIOBEKay

Tema 3.3 OK1,
Nnentuduxarnus OK2,
HEOpPraHUYECKUX T OK3,

abopaTopHas padora «VneHTudukanus HeOPraHMYECKHX BEIECTBY.
BEIICCTB Pemenne skcepruMEHTABHBIX 3a/1a9 IO XUMHYECKUM CBOWCTBAM METAJUIOB M HEMETAIIJIOB, 110 PaclO3HaBAHHUIO OK4,
U TTOJTYYEHHIO COeTMHEHUI METAJNIOB M HEMETAJIJIOB. OKS,
I/IHCHTI/I(bI/IKaHI/IH HCOPraHn4eCKux BCHICCTB C UCIIOJIB30BAHUCM HUX (I)I/I?;I/IKO-XI/IMI/I‘-ICCKI/IX CBOI\/'ICTB, XapaKTCPHBIX OK7’ 'HPI
Ka4eCTBEHHBIX peaknuil. KauecTBeHHBIE peakmmu Ha Cyinbdar-, KapOOHAT- W XJIOPUA-aHUOHBI, Ha KAaTHOH —JIP12,
aMMOHHUS JIP 18
Paznen 4 CrpoeHue u CBOMCTBA OPraHUYECKUX BEUIECTB
Tema 4.1 ITosiBneHue u pa3BUTHE OPraHUYECKON XMMHUH Kak Haykd. [Ipenmer opranudeckoil xumun. MecTo 1 3HaueHue OK 1,
KHaCCI/I(bI/IKaHI/IH, 0pFaHI/I‘ICCKOﬁ XUMHHU B CUCTEME €CTCCTBCHHBIX HAYK. 8E42’
CTpOCHHE 1 XHUMHYECKOe CTPOCHHE KaK IOPSIOK COCTMHCHUS aTOMOB B MOJIEKYJIe COIIaCHO HX BAJICHTHOCTH. OSHOBHHe OKG5, OK
HOMEHKJIATYpa TIOIOMKEHUS TEOPHH XHMHUUECKOTO CTPOCHHS OPraHMHECKUX COS/MHEHHI AM. BytnepoBa. YriaepoaHslil ckener 7, JIP1 —
OPraHYECKHX OPTraHWYeCKON MOJIEKYJIbl. 3aBUCHMOCTh CBOMCTB BEUIECTB OT XUMHYECKOTO CTPOCHHUS MOJeKy’d. V3omepus u JJIIIID) 11%,
H30MEPHI.

BEILECTB . o
[onsitne o QyHkMoHanbHOHN Tpynme. Pagukan. [lpuHnmmer xnaccudukaluy OPraHMYECKUX COCTUHEHHIA.
MexyHapoaHass HOMEHKJIATypa W HPUHIUIBI HOMEHKJIATYphl OpraHMYecKuX coeanHeHui. [lonstue 00
a30TCO/IEPKAIINX COSMHEHHIX, OMOJNOTMYEeCKH aKTHBHBIX BellecTBax (yrieBojax, XKHpax, Oenkax u Jp.),
BBICOKOMOJIEKYJISIPHBIX COSAMHEHUSIX (MOHOMED, TOTUMED, CTPYKTYPHOE 3BEHO).
[MpakTryeckoe 3ansarie Ne 7 «HoMeHKIaTypa OpraHMYeCKHX COCAWHEHUH OTAENBHBIX KIACCOB (HACHIIICHHEIE,
HECHACBHIICHHBIE W apOMAaTHYECKHe YIJIEBOJIOPOJBI, CIHPTHI, (DEHOJBI, AIBACTUABI, KETOHBI, KapOOHOBBHIC
kucioThl ¥ Jp.) CocTaBlieHHWE TOJHBIX M COKPAIICHHBIX CTPYKTYPHBIX (DOPMYJI OpraHMYECKUX BEILECTB
OTACIIBbHBIX KJIACCOB, MCIIOJIB3Yd HMX Ha3BaHUA 110 CHUCTEeMaTHYECKON u TpHBHaHLHOﬁ HOMCHKIJIATypeC (BTI/IHGH,
alleTWICH, INMLEePHH, (eHon, (GopManbaeruy, yKCycHas KUCIoTa, IuiuH). Pacdersl mpocTteiimei GopMyssl
OpraHHYeCKON MOJICKYJIBI, UCXO/Isl M3 3JIEMEHTHOr'0 cocTasa (B %)»

Tema 4. 2 @DU3UKO-XMMHUYECKHE CBOWCTBA OPraHUYECKUX COEIMHEHUN OTIENIbHBIX KJIAccoB (0COOEHHOCTH OK1,
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CaoiicTBa
OpraHN4YeCKHUX
COE€IUHEHUN

KJacCU(UKAMU M HOMEHKIATypbl BHYTPU KJacca; TOMOJIOTHYECKHH psx U obmas ¢dopmyna;
n3oMepus; pU3MUECKue CBOMCTBA; XMMUYECKHE CBOWCTBA; CIIOCOOBI ITOJIyUEHUs ):

- TpelenbHbIe YIIEBOJOPOb! (IKaHBI U IMKJIOANKaHbl). ['opeHne MeTaHa Kak OJUH U3 OCHOBHBIX
HCTOYHUKOB TEIUIa B IPOMBIIIJICHHOCTH U ObITY. CBOICTBA NPUPOAHBIX YIJI€BOJOPOJOB, HAXOXKIECHUE
B IIPUPOJIC U IPUMEHEHHUE AJTKAHOB;

- HenpejenbHblE (AJKEHbl, aJKUHBl M alKaJUEeHbl) M apoMaTU4ecKue yriaeBoaopoisl. ['opeHue
alleTWICHA KaK HMCTOYHHMK BBICOKOTEMIIEPATYpPHOTO IUIAMEHH JJIsi CBApKH M PE3KH METAJUIOB -
KHUCJIOPOACOAEpIKaINe COeAUHEHUS (CIUPTHI U PEeHOIIbI, KapOOHOBBIE KUCIOTHI U 3(UPBHI, albICTUIbI U
KETOHBI, JKUpPBI, yrieBonsl). IIpakTndyeckoe mNpHUMEHEHHE STHJICHTIHMKOJS, TJIHLIEpHHA, (eHoma.
IIpumenenue Qopmanbaernaa, aneTaabAeruia, YKCYCHOM KHCIOTBL. MblUla Kak COJIM BBICIIUX
KapOOHOBBIX KHUCIOT. Moromue CBOICTBa MblIa - a30TCOAEpXKAllMe COECIUHEHUS (aMMHBI U
aMMHOKHUCIIOTBI, Oesiku). BbICOKOMONEKy/IsipHble COEAMHEHUs (CUHTETUYECKHE M OHOJIOIMYeCcKH-
aKTHBHBIE). MOHOMEp, MOJIUMEp, CTPYKTYpHOE 3BeHO. lloimMepw3amms STWIIEHA KaK OCHOBHOE
HanpaBJIeHUE €ro UCIOIb30BaHUS.

['eHeTruecKas CBsI3b MEXY KJIACCAMH OPTaHUYECKHUX COSTMHEHHN

[Ipaktnueckoe 3anarne Ne §: «CBoiCTBa OpPraHMYECKHX COEJUHEHHH OTIEIbHBIX KJIACCOB
(TpuBHaNbHAS W MEXAyHApOIHAs HOMEHKJIATypa, XUMHYECKHE CBOWMCTBA, CIIOCOOBI TIOTYYCHUS):
npeAcibHbIe (aJKaHbl M IUKIOAIKaHbI), HENpeeiabHble (QJIKEHBI, QJIKWHBI W alKaJWCHBI) U
apOMaTHYECKHUE YTIIECBOJOPOIBI, CHUPTHI B (PEHONIBI, KapOOHOBBIE KUCIOTHI M d(DUPBI, ATbICTHIBI H
KETOHbI, aMUHbl U AMUHOKHCIIOTBI, BBICOKOMOJIEKYJISIDHbIE COCIMHEHHUs. 3aJaHus HAa COCTaBIICHUE
YpaBHEHUN XUMHUYECKUX PEAKIMI ¢ ydyacTHEeM OpPTraHWYECKHUX BEIIECTB HAa OCHOBAaHUHM MX COCTaBa U
CTPOEHUS»

[IpakTuueckoe 3anarue Ne 9 «CocTtaBieHue cxeM peakuuii (B TOM YHCIe 10 IPeyIoKEHHBIM
[[EMOYKaM MPEBPALIECHHH ), XapaKTePU3YIOIINX XUMUYECKHE CBOMCTBAa OPraHUYECKUX COCTUHEHHI
OTJIETTbHBIX KJIACCOB, CITOCOOBI MX MOTYYEHUS U Ha3BaHNUE OPTaHUYECKUX COCTMHEHHM 110 TPUBUATHHOU
WJIU MEXIYHAPOIHOM CUCTEMATUUYECKON HOMEHKIAaType. Penenue npakTHKO-OpUEHTUPOBAHHBIX
TEOPETUYECKUX 3aIaHUM HA CBOMCTBA OPraHUYECKUX COCTMHEHUN OTAEIbHBIX KJIACCOBY

JIaGoparopHas pabota «IIpeBpaiieHust OpraHn4ecKux BELECTB IPU HarpeBaHuu".
[Tonydenune aTUIeHA U U3YUYEHHE €r0 CBOMCTB. MoieTMpOBaHNE MOJIEKYJI U XUMUYECKUX
IpeBpalleHH Ha MpUMepe dTaHa, STUICHA, alleTHIICHA U JIP»

OK?2,
OK4,
OK35, OK
7, JIP1 —
JIP12,
JIP18
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Tema 4.3 buooprannueckue coenuHenus. llpumenenune u Ouonoruyeckas poib yriaeBoaoB. OKHcIeHHE OK1,
VzenTnburamms VIJICEBOJIOB - HWCTOYHUK OHEPTHMHM JKUBBIX OpraHu3MoB. OO0iiacTh TNPUMEHEHHUS AaMHHOKHCIIOT. OK2,0K4,
OPTAHHTECKIX [IpeBpamenust OenkoB mum B opraHu3me. buonormueckue ¢yHkuuu OenkoB. buonormueckue OKS5,
BEILECT, HX (GbyHKIMH )XUPOB. PoJIb OpraHnyecKkor XUMUHU B PEIICHUH MPOOJIEM MMUIIEBON 0€3011aCHOCTH OK7, JIP1
3HaquHéH Ponp opranmueckoii XMMHUM B PEIICHUH MPOOJIEM JHEPreTHYECKON OE30MacHOCTH, B Pa3BUTHH - JIP12,
IIPHMCHCHHE B MEIUIIUHBI, CO3/TaHUH HOBBIX MAaTEpPHUAIOB, HOBBIX UCTOYHUKOB SHEPTHH (AIbTEPHATUBHBIC HCTOUYHUKH JIP18
GLITOBOI 1 sHepruu). OMNacHOCTh BO3JCHCTBUSI HA >KUBBIE OpPraHU3Mbl OPraHUYECKHUX BEHIECTB OTJIEIbHBIX
HIPOH3BOICTECHHO KJIacCOB (yTII€BOAOPOJBI, CHUPTHI, (HDEHOJBI, XJIOPOPraHUYECKHUE MPOU3BOAHBIC, AlIbACTHUIBI M Jp.),
eATENbHOCTH CMBICII TTOKA3aTeJsl MPEICAbHO IOMYCTUMON KOHIICHTPALINH.
yeJoBeKa _

JlaGopaTopHas pabota: "WmeHTudukanus OpraHUYECKUX COCIUHEHUN OTIEIBHBIX KJIAcCOB"
Nnentudukanus OpraHUYeCKUX COCIUHEHUH OTAEIBHBIX KJIAcCOB (HAa TpUMEpE albJICTHJIOB,
Kpaxmalia, YKCyCHON KHUCJIOTBI, OETKOB U T.II.) C UCIIOJIb30BAaHUEM UX (PU3UKO-XUMUYECKUX CBOMCTB U
XapaKTePHBIX KAUeCTBEHHBIX peaknuil. JleHaryparnus Oenka npu HarpeBaHuu. L[BeTHbIC peakmum
O0cnKoB. BO3HMKHOBEHHE aHAJTMTHYECKOTO CHUTHAJIA CTOYKH 3PCHHUS XUMHUYECKHX IIPOIIECCOB IpHU
MPOTEKAHWM  KAYECTBEHHOW  pEaklHy, TMO3BOJIOIMICH  WICHTH(QHUIMPOBATh  MPEIIOKCHHBIS
OpraHNYeCKHUE BEIIECTBAY
Paznen 5 .
CKOpOCTh XMMHYECKUX PpeaKlHil. XUMHUYECKOE PaBHOBECHE.
Tema 5.1 CKOpOCTh peakiuH, €€ 3aBHCUMOCTh OT Pa3IUYHBIX (AaKTOpOB: MPUPOABI peardpyrolIiNXx BeEIIECTB,
CKOpocTb KOHIIEHTpAlMy PEArupyroIluX BELIECTB, TEMIIEPATypbl U IUIOIIAAM PEAKLHOHHOW IIOBEPXHOCTU. TeruioBbie OK1
XUMHYECKIX 3¢ HEKTH XUMUUYECKUX peakuril. DK30- U S9HIOTEPMUUECKUE, PEAKLIUH. OKZ;
peaKkuuid. 06 5o N OK4, OK
XUMHUECKOe paTHMOCTh peakiuid. XUMHYECKOE PaBHOBECHE M €ro CMEIEHHE IOJ JECHCTBHEM pPa3JIM4HbIX (hakTopoB 5, OK7,
paBHOBECHE. (KOHIIEHTpAIUST PEareHTOB WM MPOJIYKTOB PEAKIIMH, JAABICHHUE, TeMIepaTypa) Ui CO3JaHUS ONTUMATHHBIX j'[Pl —
CIIOBUH IIPOTEeKaHUa XxuMuueckux npoueccon. [Ipuranmm Jle [laTense. JIP12,
Yy p p p TIP1g

[TpakTuueckoe 3ansaTre Ne 10 «Pernienne npakTHKO-OpUEHTUPOBAHHBIX 3a/1aHUN HA aHalu3 (aKTOpOB,
BIMAIONIMX HAa M3MEHEHHE CKOPOCTH XHMHYECKOM pEakiuu, B T.4. C TMO3UIUN HSKOJOTUUYECKU
1[e71eco00pa3HOro TOBENEHUsT B OBITY M TPYAOBOM MAESATENTRHOCTH B IENSAX COXPAHEHHs] CBOETO
3/I0pOBbS U OKPY’KaIOIel IPUPOIHOM cCpebI».

IIpaktnueckoe 3ansaTue Ne 11 «PemeHue NnpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUN Ha NPUMEHEHHUE
npuHnumna Jle-Illarense 1 HaXOXKAEHUS HAIPABICHUS] CMEIEHUST PABHOBECUSI XUMHUYECKOW PEAKIINN
U aHaau3 (aKTOPOB, BIUSIONIMX HAa CMELICHHE XUMUYECKOTO PaBHOBECHS»
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Pa3nen 6

PactBops!

Tema 6.1 PactBopenne kak (m3mko-xuMmmudeckwii mporecc. PactBopel. CrocoObl  MPUTOTOBJICHHS PacTBOPOB.
Iousrue o PactBopuMocTs. MaccoBast 1051 pacTBOpeHHOro BemiecTBa. CMBICT TMOKaszaTelsl MpeaenbHO AOMYCTHMOU OK1
pacTBopax KOHIIGHTPALIH U €T0 HCIIOJIh30BaHUE B OLIEHKE SKOJIOTHUECKON 0€30I1aCHOCTH. QK2£<
. OK3,0K4
[IpaBua 3KOJOTHYECKU TIeTIECO00PA3HOTO MOBEICHNS B OBITY U TPYAOBOW JEATEIHHOCTH B IEISIX COXPAHEHHS OK5. OK7
(v v v b
CBOETO 3JIOPOBbSI W OKPYKAIOUICH TPUPOTHON Cpelbl; OMACHOCTh BO3JICHCTBUS HA JKUBBIC OPTaHHU3MBI
OIIpE/ICJICHHBIX BEIIECTB.
[Ipaxtrueckoe 3amsaTue Ne 12 «PemieHne NMpakTHKO-OPUEHTHPOBAHHBIX PACUCTHHIX 3aJaHWM Ha PAacTBOPHI,
HCIIOJIb3YEMBIC B 6LITOBOI>1 )41 HpOPI?;BOI[CTBeHHOfI JACATCIBbHOCTHU YCIJIIOBCKA).
Tema 6.2 JlabopaTopHas pabota «I[IpuroroBieHue pacTBOPOB».
HccnenoBanue [IpurotoBnenue  pacTBOpoB  3aJaHHOW  (MaccoBoi, %)  KOHLEHTpauuu (C  NPaKTUKO-
pacTBOpPOB OPHUEHTHPOBAHHBIMHU BOIIPOCAMH) U OTIPE/ICIICHUE CPE/IbI BOJHBIX PaCTBOPOB.
Pemenue 3aga4 Ha IPUTOTOBIIEHUE PACTBOPOB.
Paznen 7 [Tonck m aHanu3 KEeWCOB O MPUMEHEHUM XMMHUYECKUX BEIIECTB M TEXHOJOTHH C yuyeToM OyayIiei 8%%
Tpodeccuonanshas | TPOPECCHOHANBHOM ACATEILHOCTH 110 TEMaM. ’
HAmpaBIIEHHOCTh B | CocTaBieHHe MPOPMIAKTUYECKUX MTPOTUBOMOXKAPHBIX MaMATOK sl HaceleHus (C yu€ToM XpaHEeHHUsI U OK3,
XUMIH WCTIOJIB30BAHMS PA3JIMIHBIX JIETKOBOCTUIAMEHSIOMIUXCS BEIIECTB). OK4,
OK3S,
OK7,
I1K4.3
3auet OK1,
OK2,
OK35,
OK7
I1K4.3,
JIP3, JIP6,
JIP7
JIP18

19




3. YCJIOBUA PEAJIU3ALIAHN PABOYEM IMPOT'PAMMBI
YYEBHOU JUCIIUIIJIMHBbI

3.1. TpeboBaHusi K MUHUMAJIBHOMY MaTEPHAIbHO-TEXHUYECKOMY 00€CTIeUEeHHUIO

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

OO0opynoBanue y4eOHOro kaduHeTa (HArJIsiAHbIE IOCOOUs):

- Ha0OPBI MIAPOCTEPIKHEBBIX MOJIENEH MOJIEKYT;

- MOJIENIY KPUCTAJUIMYECKUX PEIIETOK;

- KOJUIEKLIMU MTPOCTHIX U CJIOKHBIX BEUIECTB U/WIIM KOJJIEKIUU OJTUMEDPOB;
- KOJUIEKLIMSI TOPHBIX MOPOJ U MUHEPAJIOB, Tabnuua Menzaeneesa;
- y4deOHbIe GuIbMBI, IU(PPOBBIE 0Opa30BaTEIBLHBIE 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 1JIs1 IPOOUPOK;

- 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);

- IITIATEINH;

- MUHIIETHI;

- TUTETHHBIC TITUTIITHI,

- CEKyHJOMEpHI (TaliMephl),

-MepHble npooupku (Ha 10-20 mu) u mepuble kouObI (25, 50, 100 u 200
MJ), BoJIsiHAs OaHs (MM TEPMOCTAT),

- CTEKJISIHHBIE TTAJIOYKH;

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

- UHAMKATOpHBIE TMOJOCKM [y onpexaenenus pH wu  cranpapTHas
WHMKATOPHAs IIKAJIa;

- YHUBEpCAJIbHBIA UHAUKATOP; uneTku Ha 1, 10, 50 M (wim qo3aTophl Ha
1,5 u 10 mi);

- OIOpETKH JIJIsl TATPOBAHUS,

- MmeauuuHckue mmpuilbl Ha 100-150 mo;

- n1abopaTopHBIC W/WIA aHATTUTUIECKUE BECHI;

- pH-meTpsr;

- CymIWIbHBIN mKad, u ap. 1abopaTopHOE 000pYI0BaAHUE.
3.2. UndopmanmonHoe obecriedeHne peain3aiuy TporpaMMel

1. Jlna peanusanuu nporpamMmbl OubmmnoTeuyHslid (oHA 00pazoBaTesbHON
OpraHu3alliy J0HKEH UMETh MEeYaTHbIE W/WUIU 3JIEKTPOHHbIE 00pa3oBaTEIbHbIE U
MH()OPMAIIMOHHBIE  PECYpChl, PEKOMEHJIOBAHHbIE JUISI  UCHOJIb30BaHUS 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
OBIIEOBPA30OBATEJILHOM JUCIUAIIJIMHBI

Kontponr u  omeHka  pe3yJabTaToB  OOYy4YEHHMSI  OCYIIECTBIISIETCS
mpernojiaBaresieM B MPOIECCe TPOBEICHUS  NPAKTHYCCKUX  3aHITHH U

7a00paTOPHBIX PadOT, TECTUPOBAHUS, a TAKXKE BBINOJIHEHUS OOYyYarOIIMMUCS
WHJMBUAYAJbHBIX 3aJlaHUi, MPOEKTOB, HCCiIeAOBaHUU. Pe3ynbTaThl 00ydeHUS
OMPENIEIAI0T, 4TO 00ydYaromuecs: AOJKHBI 3HaTh, IOHUMAaTh U JIEMOHCTPUPOBATH
10 3aBEPILICHUN U3YYECHUS JUCUIUTIINHBI.

Jns  dbopMupoBaHus, KOHTPOJS M OIEHKH pPE3yJbTaTOB OCBOCHHUS Yy4ueOHOMU
JUCIUIIAHBI UCIIOJIB3YETCSl CUCTEMA OLIEHOYHBIX MEPOIPHUSITUH, TTPEICTaBIIAIOIIAS
coOOl KOMILJIEKC Y4YeOHBIX MEpPONPHUSATHM, COTJIACOBAHHBIX C pe3yJbTaTaMu

oOydyeHHs U C(OPMYIUPOBAHHBIX C YYETOM

pe3ynbTaThl o auctuumiunae) u @I'OC CIIO.
4. KoHTpOJIb 1 OLIEHKA PE3YIbTATOB OCBOCHUS AUCUUILIINHBI

OI'oC COO (nmpenmeTHbIe

Oo6mas/mpodeccruoHanbHas Paszgen/Tema Tun OLIEHOYHBIX
KOMITCTCHITHUS MEPOTPHUATHHA
OK O01. Bwibupars cnocoOsl | Paznen 1. Temsr 1.1., 1.2. | - ycTHBI ompoc;
peLeHus 3amau | Pazmen 2. Temsr 2.1., 2.2. | - GpOHTaNBHBIN ONPOC;
npodecCHOHAIbHON Paspnen 3. Temsr 3.1., 3.2., 3.3. | - o1leHKa KOHTPOJIBHBIX
JIEATCILHOCTH Paznen 4. Tems1 4.1., 4.2., 4.3. | pabor;
MIPUMEHUTEILHO K pa3nudHbiM | Paznen 5. Temsr 5.1. - HaOJIOEHHe 3a  XOIOM
KOHTEKCTaM Paznen 6. Tems1 6.1., 6.2. BBITIOJIHEHUST  JTAOOPaTOPHBIX

Pasnen 7. pabor;

- OIICHKa BBIIIOJTHCHUS

71a00paTOPHBIX padoT;
- OLIEHKA [IPaKTUYECKUX padoT

(pemeHus Ka4eCTBEHHBIX,
pacYETHBIX,
npodeccuoHaIbHO

OpUEHTUPOBAHHBIX 3aj1a4);

- OLICHKA TECTOBBIX 3aJIaHUM;

- OLIEHKa BBITIOJTHEHU S
JIOMAIITHUX

CaMOCTOSITENIbHBIX paloT;

- HaOJIIOJIeHWe W  OLIeHKa
peleHus Keic-3anag;

- HaOMIoleHWe U OLIeHKa
JIEJIOBOU HUIPBI;

- 3a4€T

OK 02. Hcmonp3oBars
COBPEMEHHBIE CpencTBa
MIOVICKa, a”aan3a u

UHTEpHpeTanuu HuHpoOpMaluu
"

UH(POPMAaIMOHHbIE
TE€XHOJIOTHH JUIsl BBITIOJTHEHUS
3a1a4y npogeccuoHanIbHON
JeSITEIIbBHOCTH

1.1,
2.1,

Pazgen 1. Tewmnbl
Pazgen 2. Tewmnl

Pazgen 5. Temnr 5.1.
Pazgen 6. Temn1 6.1., 6.2.
Pazgen 7.

1.2.
2.2.
Pazgen 3. Temsr 3.1., 3.2., 3.3.
Pasnen 4. Temn1 4.1.,4.2., 4.3.

- YCTHBIH OIIpOC;
- (hpoHTANIBHBIN OIIPOC;

- OLICHKAa KOHTpOHBHBIX
pabor;
- HaOJIIOEeHne 3a  XOIOM
BBHITIOJTHEHUST  JIAOOPATOPHBIX
pabor;
- OIICHKA BBITTOJTHEHUS

1abopaTOPHBIX padoT;
- OIIEHKA MMPAKTUYECKHUX paboT
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(pewenus KaueCTBEHHBIX,
pacyeTHBIX,
poecCHOHATEHO

OPUEHTUPOBAHHBIX 3a71a4);

- OLICHKA TECTOBKIX 3aJIaHUM;

- OIlEHKa BBITTOJHEHMS
JIOMAIIHUX

CaMOCTOSITCIIbHBIX PaloT;

- HaOJIIOIEHHEe M OLIEHKA
pelIeHus Keic-3a/1a4;

- HaOIIoZicHHEe M OLIEHKA
JIETIOBOM UTPBI;

- 3a4€T
OK 03. [IlmanupoBats wu | Pazmen 2. Temsr 2.1., 2.2. | - ycTHBIN OMpOC;
peanu3oBbiBaTh cobctBeHHOE | Pasmen 3. Temsr 3.1., 3.2, 3.3. | - dpOHTAIBHBIN OMPOC;
npodeccuoHaIbHOE u | Pazpgen 7. - OLICHKA KOHTPOJIbHBIX
JUYHOCTHOE pa3BuTHE, pabor;
PEIPUHAMATEIBCKYIO - HaOJMIOJIeHue 3a  XOJOM
JESTENIbHOCTD B BBHITIOJTHEHUST  JIaOOPATOPHBIX
npodeccuoHalibHOM  cdepe, pabor;
UCIIONb30BAaTh  3HAHHUS IO - OLICHKa BBITIOJTHEHUS
(uHAHCOBOM TPaMOTHOCTH B 1a00paTOpHBIX padoT;
pa3IMYHBIX KU3HEHHBIX - OIICHKA MPAKTUYECKUX paboT
CUTYaITUIX (pereHwHs KaueCTBEHHBIX,
pacueTHBIX,
podheccuoHaNbHO
OpPUEHTUPOBAHHBIX 3a71a4);
- OLICHKA TECTOBEIX 3aJIaHUM;
- OlIEHKa BBITIOJTHEHUS
JTIOMAIITHUX
CaMOCTOSITENILHBIX PaboT;
- HaOJIOeHWe W OIEHKa
pelieHus Keiic-3a1ay;
- HaOmIOJIleHUe ¢ OlIeHKa
JIEJIOBOU HUIPBI;
- 3a4€T
OK 04. O¢ddextuBno | Paznen 1. Temsr 1.1., 1.2. | - ycTHbI onpoc;
B3aMMO/IEVICTBOBATh u | Pazmen 2. Temsr 2.1., 2.2. |- ¢dpoHTanmbHBIN OMPOC;

paboTtath B KOJJIEKTMBE H
KOMaHjIe

Paznen 3. Temnr 3.1., 3.2., 3.3.
Pasnen 4. Temr1 4.1.,4.2., 4.3.
Pazgen 5. Temnr 5.1.

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

- OLICHKAa KOHTpOJ’II)HBIX
pabor;
- HaOJIIOEHHe 3a  XOIOM
BBHITIOJTHEHUST  JIAOOPATOPHBIX
pabor;
- OIICHKA BBITTOJTHEHUS

1abopaTOPHBIX padoT;
- OIIEHKA MPAKTUYECKUX paboT

(pemenus Ka4yECTBCHHBIX,
pacueTHBIX,
poeCCHOHATBHO

OpUEHTUPOBAHHBIX 3a]1a4);

23




- OIICHKAa TECTOBBIX 3aJaHUM;

- OLlIEHKa BBINIOJTHEHUS
OMAIITHIX

CaMOCTOSITEIIBHBIX Pa0bOT;

- HaOJIIOIEHHEe M OLIEHKA
pelieHus Keic-3a/1a4;

- HaOIIOZiIcHUE M OLIEHKA
JIETIOBOM UTPBI;

- 3a4eT

OK 05.
YCTHYIO U
KOMMYHUKAIIUIO Ha
rocy1apCTBEHHOM A3BIKE
Poccuiickoit  ®epeparuun ¢
y4eToM 0COOEHHOCTEH
COLMAJIBHOTO M KYJIbTYPHOI'O
KOHTEKCTa

Ocy1iecTBasTh
MCbMEHHYIO

Pasgen 1. Temmr 1.1., 1.2.
Pazgen 2. Temmr 2.1., 2.2.
Paznen 3. Temnr 3.1., 3.2., 3.3.
Pasnen 4. Temre1 4.1.,4.2., 4.3.
Pasnen 5. Temsr 5.1.

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

- YCTHBIH OIIpOC;
- (hpoHTANIBHBIN OIPOC;

- OLIEHKA KOHTPOJIbHBIX
pabor;
- HAOIIOJACHUE 332  XOAOM
BBITIOJTHCHHS  JTAOOPATOPHBIX
pabor;
- OIIEHKAa BBITTOJHEHMS

mabopaTOPHBIX padoT;
- OIICHKA MMPAKTHYECKUX PadoT

(pemenus KauyECTBCHHBIX,
pacyYeTHBIX,
poeCCUOHAIBHO

OPHECHTHPOBAHHBIX 3a71a4);

- OILICHKA TECTOBEIX 3aJIaHUM;

- OIICHKAa BBITTOJIHEHUS
JOMalIHUX

CaMOCTOSITCIIBHBIX PaboT;

- HaOMIoJleHUe ©  OICHKa
pelieHus Kenc-3aaay;

- gabiroeHre W OIEHKa
JIEJIOBOU HUIPBI;

- 3a4€T

OK 07. CopeiicTBOBaThH
COXPAaHEHHUIO  OKpYXaroleu
Cpenbl, pecypcocOepexeHuto,
MPUMEHSITh 3HaHUS 00
W3MEHEHUHN KJIMMAaTta,
MIPUHIIUIIBI OepeKIIMBOTO
MpOU3BOJACTBA, A(DPEKTUBHO

JIEWCTBOBATh B YPE3BbIYANHBIX
CUTYalHSIX

Pasgen 1. Temmr 1.1., 1.2
Pazpgen 2. Temmr 2.1., 2.2.
Paznen 3. Temnr 3.1., 3.2., 3.3.
Pasznen 4. Temr1 4.1., 4.2., 4.3.
Pazgen 5. Temnr 5.1.

Pazgen 6. Temsl 6.1., 6.2.
Paznen 7.

- YCTHBIH OIIpOC;
- (hpoHTANIBHBIN OIPOC;

- OLICHKAa KOHTpOJ’II)HBIX
pabor;
- HaOJIIOEHHEe 3a  XOIOM
BBITIOJTHEHUST  JIaOOpaTOPHBIX
pabor;
- OIICHKA BBITTOJTHEHUS

1abopaTOPHBIX padoT;
- OIIEHKa MPAKTUYECKUX paboT

(pemenus Ka4yECTBCHHBIX,
pacueTHBIX,
poeCCHOHATBHO

OpUEHTUPOBAHHBIX 3a71a4);

- OIICHKA TECTOBBIX 3aJIaHUM;

- OLIEHKAa BBITTOJTHEHUS
JOMalITHUX

CaMOCTOSITENIbHBIX paloT;
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- HAOJIIOJIEHWE W  OIEHKA
pelieHus Keic-3anay;

- HaOIIOZicHHE M OLIEHKA
JIETIOBOM UTPBI;

- 3a4eT

IIK 4.3. IIpoBoauTh
Pa3bSCHUTENBHYIO paboTy o
IIEPBUYHBIX MEpPAX IOKAPHOU
0e3011acCHOCTH cpenu
HaceJleHus U  pabOTHUKOB
OpraHu3aIu.

Pazgen 7

- YCTHBIH OIIPOC;
- (hpoHTANIBHBIN OIPOC;
- OIICHKA MPAKTHUYECKUX PadoT

(pemeHwst Ka4yeCTBEHHBIX,
pacuUeTHBIX,
po¢eCCUOHAIBHO

OpUEHTUPOBAHHBIX 3aj1a4);

- OLICHKA TECTOBBIX 3aJlaHUM;

- OLIEHKa BBITIOJTHEHUS
JIOMAITHUX

CaMOCTOSITENIbHBIX PaloT;

- HaOJIIOJIeHWEe U  OLIEHKa
peleHus Keic-3auag;

- HaOMIo/leHue U OLIeHKa
JIEJIOBOU HUIPBI;

- 3a4€T
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JIucT u3MeHeHH ¥ 1ONMOJTHEHU M

B pabouyI0 MpOorpaMMy ydeOHOU MUCIIUILTAHBI

I10 CrICOIMaJIbHOCTU

(K00 u HaumeHoBaHUe CHeYUAILHOCHU)

N uzmenenus, dama uzmeHnenuss, Homep CMPAHUYbL C USMEHEHUEM
Hanpumep: 3menenune Nel, 16.06.21 1., 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
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