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PaGouass mporpamma yueOHOW IUCHUILTUHBI pa3paboTaHa Ha ocHoBe DenepaabHOTO
roCy1lapCTBEHHOI'0 00pa30BaTEIbHOIO CTaHAApTa CPEAHEro NpodeccuoHanibHOro 00pa3oBaHus 10
COEeUaIbHOCTH 35.02.16 DOxcniyaTtandss W PEMOHT CEJIbCKOXO3AMCTBEHHOW TEXHUKHU U
obopynoBanus (IIpukaz Munnpocsemenusi Poccun or 14.04.2022 N 235 (pen. ot 03.07.2024)
"O6 yrtBepkaeHUH (HeneparbHOr0 TOCYyAapCTBEHHOIO 00pa30BaTEIbHOTO CTaHAAapTa CPEAHEro
npodecCHOHaNBbHOrO 00pa3oBaHusl Mo crenuanpHocTH 35.02.16 Dkcmiyatans W PEMOHT
CeJIbCKOXO3SIICTBEHHON TeXHUKU U oOopynoBanusa" (3apeructpupoBaHo B MuHiocte Poccun

24.05.2022 N 68567));

npuMepHOr paboueld mporpamMMbl 00IIe00pa30BaTEIbHON AMCHUIUIMHBL  « XUMUS» IS
npo¢ecCHOHaNIbHBIX  00pa30oBaTENbHBIX  OpPraHu3alui  (paccMOTPEHO Ha  3acefaHuu

[Menaroruyeckoro cosera ®I'BOY 1O UPIIO, IIporokon Ne6/2025 ot «18» ampens 2025 roza)

Yxpynaennas rpynmna 35.00.00 Cenbckoe, JeCHOE U PHIOHOE XO3SICTBO

Opranuzanus-paspadorunk: ['ocymapcTBeHHOE Or01KeTHOE TpodeccHoHaIbHOe 00pa3oBaTeNbHOE
yupexaenue «KoMapuuckuii MEXaHUKO-TEXHOJIOTMYECKUN TEXHUKYM)

Paszpa6otuuku: Bukapuas C.U. -npenonaBarens [ BIIOY KMTT

Pexomennosana MeroguueckuMm CosetoMm I BITIOY KMTT.

ITporokon Ne 1 or « 28 »asrycta 2025r.

PexomennoBana Mertoguueckum CoseroMm I'BIIOY KMTT.
ITpotokon Ne 1 ot « 28 » aBrycra 2025 .
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1. OBIIASA XAPAKTEPUCTHKA PABOYEN ITPOI'PAMMBI
OBIIEOBPA3OBATEJBHOU JUCIHUIIVIMHBI «XUMMUS»

1.1. MecTo OMCUMIUVIMHBI B CTPYKType 00pa3oBaTeJIbHOW NPOrpaMMbl
Cl1O
OO6mieoOpa3zoBaTenbHas JUCHUIUIMHA «XUMUS SBISETCS 00s3aTEIbHOM 4YacThIO
00111600pa30BaTEILHOTO IIUKJIa 00pa30BaTENbHON MpPOrpaMMbl B COOTBETCTBUH C
OI'OC CIIO no  npodeccun 23.01.17 Mactep 1Mo peMOHTY U OOCITYKUBAaHUIO

aBTOMOOHUJIEH.

[IpuknagHoit Moaynbp BKIOYaeT pazaen 8 «Xumuga B ObITy U
MPOU3BOJICTBEHHOM JESATEILHOCTA YEJIOBEKa», KOTOPBIM peanusyercs JJis BCeX
npodeccuif/cnenMalbHOCTE  METOJIOM  PEIICHHs]  KEHCOB,  CBSI3aHHBIX  C
AKOJIOTHYECKOM  O€30macHOCThI0O UM OIEHKOW TOCIEACTBUNA  OBITOBOM U
IIPOU3BOJICTBEHHON  JIEATETbHOCTH, COOTBETCTBYIOIIEH OTpacisM  OymyIie
npodeCCUOHATBLHOMN AeATETLHOCTA 00 yUaroIuXCsl.

1.2. Ileqin ¥ IUIAaHUPYeMBbIe Pe3yJabTATHI OCBOCHUSA TUCHUIINHbI

1.2.1. Hean u 3ag1a4n AUCUMUIIJIMHBI

Conepkanue MporpaMmbl 00I1e00pa30BaTEILHON JTUCIUIUIMHBI <« XUMHUS»
HaIlpaBJICHO Ha JOCTH)KEHUE CICAYIONUX HeJei:

- dbopMHUpOBaHUE CHUCTEMbl XUMHUUYECKHUX 3HAHWUW KaK BaKHEHIIIEH
COCTABJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpa, B OCHOBE KOTOPOH JexXaT
KJIIOYEBbIE TOHSATHS, (YHIAMEHTAJbHBIE 3aKOHbBI M TEOPUU XUMHUHU, OCBOCHHUE
s3bIKa HAyKHW, YCBOGHHWE W TIOHUMAaHWE CYITHOCTH JOCTYIHBIX O0O0OIIEeHUMN
MHPOBO33PEHUYECKOIO XApAKTEpPa, O3HAKOMIIEHHE C HWCTOPUEN HX pPA3BUTHS H
CTAaHOBJICHUS;

= dbopMupoBaHUE U pPa3BUTHUE MPEJCTABICHUI O HAYYHBIX METOJIaX
MO3HAHUSI BEHIECTB M XUMHUYECKUX PEAKIUM, HEOOXOAUMBIX JJIsi MPUOOPETEHUS
YMEHUW OPUEHTUPOBATHCS B MUPE BEIIECTB U XUMHUUECKUX SIBIICHUM, UMEIOIINX

MECTO B IPUPOJIE, B TPAKTUUECKON U MOBCEIHEBHOMN KU3HU,



- pa3BUTHE YMEHUU U CHOCOOOB JICSATEIHLHOCTH, CBSI3@HHBIX C
HAOJIIOICHUEM U OOBSICHEHHEM XUMHUYECKOTO JKCIIEPUMEHTa, COOJII0ICHUEM
MpaBUJl OE30M1aCHOr0 OOpAaIECHUs C BEIIECTBAMH.

3agauu JUCHUIIUHBI:

1)  chopmupoBathb MIOHUMAaHUE 3aKOHOMEPHOCTEN MPOTEKaAHUS
XUMHYECKUX MPOLECCOB U SIBJICHUN B OKPYKAIOLIEH Cpele, a TaKKe MX CBA3b C
LIEJIOCTHOM HAYYHOM KApTUHOW MUPA U IPYTHUMH €CTECTBEHHBIMU HAYKAMM ;

2)  pa3BUTb YMEHHUS COCTABIIATH (POPMYJbl HEOPraHWYECKUX U
OpPraHMYECKUX BEIIECTB, YPABHCHUS XUMHYECKUX PEAKIUN, OOBICHITh MX CMBICI,
UHTEPIPETUPOBATH PE3YyIbTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3)  chopMupoBaTh HaBBIKM IPOBEACHHUS MPOCTEHINNX XUMHUYCCKUX
AKCIIEPUMEHTAJIbHBIX HCCIEAOBAaHUN C COONIOACHUEM TMpaBuUil  0E30MacHOTro
oOpalIeHus C BEIECTBAMH U JJAOOPaTOPHBIM 000PYI0BaHHEM;

4)  pa3BUTh YMCHHS HAXOIUTh, aHAJIU3UPOBaTh M HCIOJIB30BaTh
MHPOpMAIIMI0O XMMHUYECKOr0 XapakTepa W3 Pa3JUYHBIX HWH()OPMAIMOHHBIX
MCTOYHUKOB, BKJIIOYAs y4EOHYIO JIUTEPaTypy, HAy4YHbIEC MyOJUKAIIMN U UHTEPHET-
pecypcl;

5) chopMupoBaTh yMEHHUS IPOTHO3UPOBATH  TMOCIEIACTBUS  CBOECH
JESTENbHOCTA W XUMUYECKUX TPHUPOIHBIX, OBITOBBIX M TMPOU3BOJCTBEHHBIX
MPOLIECCOB, YUUTHIBAsI BOBMOXKHBIE HKOJIOTUUECKHE U COIUATIbHBIC BO3CHCTBUS;

6) chopMupoBaTh MOHUMAHUE 3HAYUMOCTH JTOCTHIKEHUH XHMHYECKON
HAYKU M TEXHOJOTHUW JJi1 Pa3BUTUS COLIMAILHOM M TMPOU3BOACTBEHHOU cdep ¢
YMEHUEM MPUBOJIUTH TPUMEPHI UX MPUMEHEHUS B Pa3IMUHBIX cepax >KU3HHU.

1.2.2. Ilnanupyemble Ppe3yJbTaThbl OCBOEHHUSI 001€00pPa30BaTEJIbHOM
aucuIIMHBI B cooTBeTcTBUH ¢ PI'OC CIIO u Ha ocoBe ®I'OC COO

Oco0oe 3HaueHue 001e00pazoBaTeIbHas TUCIUIITHHA « XUMUS» UMEET MPU
dopmupoBanuun u pazsutun OK 01; OK 02; OK 04; OK 07 wu IIK,
IIPEACTABIECHHBIX B AKTyAJIM3UPOBAHHBIX OIrocC CIIO 1o

npodeccuu/cnenuanb,HOCTH.



Koan
HaHMEHOBaHHE
(popmupyembIx
KOMIeTeHIii

Ilnannpyempble pe3yabTaTbl 0CBOEHHS JUCIUIIUHBI

JMCcUuIUIMHAPHbIE?

OK 01. Beibupats
CrocoObI perieHus
3a1aq
npodeccruoHanbHON
JIeATeIbHOCTH
NPUMEHUTENBHO K
Pa3IUIHBIM
KOHTEKCTaM

O6mme!
JInuyHOCTHBIE PpPe3yJbTAThl [O0JUKHBI OTpPakaTh B
YacTH:
TPYAOBOr0 BOCTIMTAHUSI:
— TOTOBHOCTP K  TpyAy, OCO3HAHUE IICHHOCTH
MacTepcTBa, TPYAOII00uE;
— TOTOBHOCTb K AKTUBHOM JeSITeTbHOCTH

TEXHOJIOTHUECKOW M COIMAJbHON HaIpaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIMUPOBATh,  IUIAHUPOBATh U
CaMOCTOSITEIILHO BBITIOJHSThH TAKYIO JIEATEIBHOCTH;

— HHTEpeC K pa3myHbiM chepaM mpodeccuoHaIbHOM

JIeITEbHOCTH.
MeTtanpeaMeTHble pe3yJbTaThl J0JKHbI 0TPAXKATh:
OBJagenue YHHUBEPCAJIbHBIMHA y4eOHbIMU

NMO3HABATEJIbHBIMHU J1€HiCTBUSIMHU:

a) 0a3oBble JIOTMYECKHUE IeHCTBHSI !

—  CaMOCTOSITENbHO (POPMYIHPOBATH U AKTYaJIM3UPOBAThH
npobieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

— YCTaHABJMBATh  CYHICCTBEHHBIM  TpPH3HAK  WJIH
OCHOBAaHMS JUIA CpaBHEHHs, Kiaccupukanuu u
00001IeHNS;

—  OmpeneisiTh 1IN NeATEIbHOCTH,
napameTpbl ¥ KPUTEPUH UX JOCTHIKECHUS,

— BBIIBISITH 3aKOHOMEPHOCTH M TMPOTUBOPEUYHUS B
paccMaTpUBaEMBbIX SBJICHHSIX;

3aJaBaThb

JMcuMnJIMHAPHBbIE Pe3yJbTATHI 10KHBI OTPAKATh:

ITP6 01. chopMHUPOBAaHHOCTH MPEACTABICHUN: O XHMHYECKON
COCTaBJIAIONIEH E€CTECTBEHHOHAYYHON KAapTUHBI MHUpPA, POJH
XUMUU B TIO3HAHWM SIBJICHUH TpUponbl, B (HopMUpPOBaAHUU
MBIIUIEHUS W KYJIBTYPhl JIMYHOCTH, €€ (DYHKIIHMOHAJIbHOMN
rPaMOTHOCTH, HEOOXOAMUMOW JJsI pEelIeHUs IPAKTUYECKUX
3a/1a4 ¥ IKOJIOTMUECKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY
3JI0POBBIO M IIPUPOJTHON CPEJIE;

IIP6 02. BiajeHue CUCTEMOM XUMHUUYECKUX 3HAHUM, KOTOpas
BKJIFOYACT:  OCHOBONOJIATAIONIUE  TOHATHSA  (XMMHYECKHI
JJIEMEHT, aTOM, OJJIEKTpOHHas o00oJiouka aroma, s-, p-, d-
AJIEKTPOHHBIE OPOUTAIM ATOMOB, MOH, MOJIEKYJIA, BAJICHTHOCTb,
ANEKTPOOTPUIIATEILHOCTh, CTEMEHb OKHCJICHUS, XUMHYECKas
CBSI3b, MOITb, MOJISIPHASI Macca, MOJISIPHBII 00beM, yriepOIHBIH
CKeneT, (YHKIHMOHAJbHAS TpyNHa, paadKal, HU30MepHs,
M30MEphl, TOMOJOTUYECKUU PSJl, TOMOJOIH, YTJIEBOAOPOIbI,
KHCTIOPOJI- W A30TCOAEPXKAIUE COCIUHEHUS, OMOJIOTHYECKH
aKTUBHBIC BelIecTBa (YIJIEBOIBI, XUPBI, OEJIKH), MOHOMED,
NnoJIuMep,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJICKYJIIPHBIE
COCMHEHHUSI, KPUCTAJUIMUECKasi PEeIIETKa, THUIbl XUMHYECKUX

peaKL[I/Iﬁ (OKI/ICJII/ITGJIBHO -BOCCTaHOBHUTCJIbHBIC, 3K30-U
SHAOTEPMUYECKHE, pEeaKIUd HOHHOro oOMeHa), pacTBOp,
ANEKTPOJIUTHI, HE3JICKTPOJIUTHI, AIIEKTPOIUTUYECKAS
Jucconuanus, OKHCJINTCIIb, BOCCTaHOBHUTCIIb, CKOpPOCTb

1 O61ue pesynbTaThl OCYHIECTBIAIOTCA B COOTBETCTBUM C JMYHOCTHBIMM U MeTarpeaAMeTHbIMU pesyabTaramu ®TOC COO (Tlpuxas MunobpHayku Poccuu ot 17.05.2012 Ne 413
(pemakums ot 27.12.2023 1.), B hopMHPOBAHUH KOTOPHIX YIaCTBYET 00IIe00pa3oBaTebHasl JUCIUTUIHHA.
2 [TucUMIUIMHAPHBIE PE3YIbTAThI OCYILECTBIIAIOTCS B COOTBETCTBUM C TPEOOBAHUAMHU K HPEIMETHBIM pe3yibTataM 0a3osoro yposHs (ITP6), ycranosnenasimu ®TOC COO (Tlpukas
Muno6prayku Poccnn ot 17.05.2012 Ne 413 (penmakmms ot 27.12.2023 1.), ¢ cOXpaHEHHEM HCXOIHOH HyMepanuy.
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— BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh, OIICHHBATH
COOTBETCTBHE PE3YJIbTATOB IIEIISIM, OIICHUBATH PUCKH
ITOCJICACTBHI JESITCIIbHOCTH.

0) 0a30BbIe HCCIeA0BATEIbCKHE TeHCTBHS:

— BJaJeTh HaBbIKAMH y4eOHO-UCCIIEOBATENLCKON U
MPOCKTHOW NIEATEIHHOCTH, HAaBBIKAMH pPa3pelICHHS
pooem;

— BBSIBISITh ~ NPUYUHHO-CICICTBEHHBIE  CBSI3U U
aKTyallu3UpOBaTh 3aJ]ady, BBUIBUTATh THUIOTE3y €€
pelleHus, HaXOAUTh aPTyMEHTHI TSl JT0Ka3aTellbCTBA
CBOMX YTBEPXKICHHI, 3aJaBaTh MNapaMeTpel W
KPUTEPHH PCLICHUS;

— aHAJIM3HPOBATH MOJIYYCHHBIC B XOJC PEIICHUS 3a/1a4u

pe3yJIbTaThl, KPUTHYECKU OLICHUBATh 1754
JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

— YMCTb IMCPCHOCUTHL 3HAHHA B TIO3HABATCIBHYIO U
IMPAKTUYICCKYIO obmactu KU3HCOACATCIbHOCTH.

XUMHUYECKON peakIuu, XUMHUYECKOE PaBHOBECHUE), TECOPUU U
3aKOHBl (TEOpHUS] XMUMHUYECKOTO CTPOCHHUS OpPraHUYecKHUX
BeulectB  A.M. bByrtnepoBa, Teopus 3IEKTPOJIUTUYECKOMN
nycconuanuu, nepuoguyecknii 3akon /.M. MenneneeBa, 3akoH
COXPaHEHHSI MAaCChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK
XUMUH, (AKTOJOTHMUYECKHE CBEICHUS O CBOWCTBAaX, COCTaBeE,
MONMyYeHUH ¥  OE30MaCHOM HCIOIB30BAHUU  BaXKHEHIINX
HEOPraHWYECKUX U OpPraHMYecKHX BEHIECTB B OBITY U
MPAKTUYECKOM eI TEIbHOCTH YEIOBEKa;

ITP6 03. chopMHpPOBAaHHOCTh YMEHUN BBISBISATH XapaKTEpHbIE
IPU3HAKKM M B3aUMOCBSI3b W3YUEHHBIX IOHSTUM, NPUMEHSTH
COOTBETCTBYIOIIME MOHATUS MPU ONUCAHUU CTPOEHUS W
CBOMCTB HEOPraHWYECKUX W OPraHUYECKUX BEHIECTB U UX
MPEBPAICHU; BBIABJISITH B3aMMOCBS3b XUMHUYECKUX 3HAHUU C
MOHSATHSIMHU U TIPEACTABICHUSMU APYTUX €CTECTBEHHOHAYYHBIX
PEIMETOB;

InP6 04. chopMHPOBAHHOCTL yMEHUH  HCIIOJb30BATh
HAaMMEHOBAHUSI XUMHUYECKUX COCIMHEHUU MEXIyHapPOAHOTO
COI03a TEOPETHYECKOW M NMPUKIATHONM XMMHMHM M TPUBHUAIBHBIE
Ha3BaHMs BRXHEUINIMX BEMICCTB (ITUJICH, alleTHJICH, TJIUIICPUH,
denon, Gopmanbaerun, ykcycHas KUCIOTa, TJIMIMH, YrapHBIH
ras, yrjIeKHCIbId ra3, aMMHaK, TralieHas W3BeCTh, HeEralieHas
W3BECTh, IMHUTHbEBAs COAA M JPYTUX), COCTABIATH (POPMYIIBI
HEOPraHWYECKUX U OPraHWYECKUX BEIIECTB, YypaBHEHHS
XMUMHYECKUX PEAKLUUN, OOBSICHITH MX CMBICH; MOATBEPKAAThH
XapaKTepHbIE XUMHUYECKUE CBOMCTBa BEILECTB
COOTBETCTBYIOIIMMHU 3KCHEPUMEHTAMHU U 3alUCSIMHU ypaBHEHUI
XUMUYECKUX PEAKLIHIA;

IMP6 05. cdhopMUPOBAHHOCT, yMEHUH  yCTaHABJIMBATH
MPUHAIEKHOCTh M3yYEHHBIX HEOPraHUYECKUX u
OpPraHMYECKUX BEILIECTB K OMPENEIECHHBIM KJlaccaM U rpynrnam
COCIMHEHUM, XapaKTEepU30BaTh HMX COCTAB W BaKHEUIIUE
CBOMCTBa; ONpEeneIsTh BUbI XUMHYECKUX CBs3EU
(KoBasieHTHAs, WOHHAs, METAJUIMYECKasi, BOJOPOIHAS), THIIbI




KPUCTAJUIMYECKUX  PELICTOK KJ1accu(pUIUpPOBaTh
XUMHYECKUE PEAKIINU;

IIP6 07. chopMUPOBAHHOCTh YMEHHUW MPOBOIUTH PACUYETHI IO
XUMHUYECKUM (DOpMyJiaM U ypaBHEHUSIM XUMUYECKUX PEAKITUI C
WCIOJIb30BaHUEM (DU3MYECKUX BEIMYUH, XapaKTEPU3YIOIINX
BEIIeCTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, oObema
(HopMmanbHBIE  YCIIOBHS) Ta30B, KOJIMYECTBA  BEIECTBA;
WCIOJIb30BAaTh CUCTEMHBIE XUMUYECKUE 3HAHUS U MPUHSATUS
pElIeHNI B KOHKPETHBIX KU3HEHHBIX CHUTYalUsIX, CBA3aHHBIX C

BCIICCTBAMHA U UX IIPUMCHCHUCM.

BEILECTB;

OK 02. Ucnonp3o0BaTh
COBpEMEHHBIE
CpeCTBa MOUCKA,
aHanm3a u
WHTEPIPETALNH
uH(popMaIH U
nH(pOpMaIIMOHHBIE
TEXHOJIOTHH ISt
BBITIOJTHEHUS 3a/1a4
npodeccruoHambHOM
JeSITEIbHOCTU

JInuHOCTHBIE PpPe3yJIbTAThI

AOJKHBI OTpaKaTb B

yacTu:
HEHHOCTU HAYYHOI'O ITIO3HAHUA:

chOpMHPOBAHHOCTh MHUPOBO33pEHUS,
COOTBETCTBYIOLIErO0 COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd U OOIIECTBEHHON MPAaKTHUKH, OCHOBAHHOTO Ha
IUanore KyJibTyp, CHOCOOCTBYIOIIErO OCO3HAHUIO
CBOEr'0 MECTa B MOJUKYJIBTYPHOM MHUPE;
COBEpIICHCTBOBAHHUE SI3BIKOBOM M YWTATEIbCKOM
KyJIbTYphl KaK CpEIACTBA B3aUMOJACHCTBUS MEXKIY
JIOJIBMU ¥ TIO3HAHUS MHPA.

MeTanpeameTHbIe pe3yJIbTaThl 10JKHbI OTPAKATh:

OsBJanenue

YHUBeEpCaIbLHBIMH Y4eOHbIMU

NMO3HABATEJIbHBIMH J1CHCTBUAMU:
B) pa0dora ¢ nHpopmanueii:

BJIQJICTh HABBIKAMH TMOJY4YeHHS WHpopManmu u3
UCTOYHHKOB  Pa3HBIX  THUIIOB,  CaMOCTOSTEIBHO
OCYIIECTBIISITh TIOUCK, aHAJIN3, CHCTEMATH3AIHI0 |
UHTEPIPETANUI0 WHPOPMAIMHA PA3UIHBIX BUIOB H
(hopM npeCTaBICHUS;

CO3/1aBaTh TEKCThI B Pa3JIMYHBIX (popMarax ¢ ydeTom
Ha3Ha4YeHWs] WH(POPMAIIMH H IICJICBOM ayIUTOPHH,

JucuumiinHapHble (MpeaMeTHbIe) pPe3yJbTaTbl M JOJKHBI
O0TpaKaTh:

IIP6 06. BnajeHue OCHOBHBIMU METO/aMU HayYHOT O TIO3HAHUS
BEIIECTB W XMMHYECKUX SIBJICHUN (HaOMIOIeHHe, U3MEpeHHE,
9KCIEPUMEHT, MOJIEIUPOBAHUE);

ITP6 07. chpopMHpPOBaHHOCTh YMEHUN NMPOBOJAUTH PacCUeThl IO
XUMHUYECKUM (opMysiaM U ypaBHEHUSM XUMUYECKUX peaKIuil ¢
UCMOJIb30BaHUEM (DU3MUYECKUX BENMYHH, XapaKTEPU3YIOIIUX
BEILIECTBA C KOJIMYECTBEHHOH CTOPOHBI: Macchl, o0ObeMma
(HopMmanbHBIE  YCIIOBMS) Ta30B, KOJIMYECTBA  BEIECTBA;
UCIMOJIb30BaTh CUCTEMHbIE XUMUYECKHE 3HAHMS JJI MPUHATHUS
pelieHui B KOHKPETHBIX )KM3HEHHBIX CUTYallUsX, CBSI3aHHBIX C
BEIIECTBAMHU U UX ITPUMEHEHUEM;

IIP6 08. cdopmupoBaHHOCTH yMEHUW IUIAHUPOBATH U
BBIMIOJIHATD ~ XMUMHYECKUW  DKCHEPUMEHT  (NpeBpalieHus
OpPraHWYeCKUX BELIECTB IpU HAarpeBaHUU, MOJIy4YEHUE STHIIEHA
U U3Y4YCHHE €ro CBOWCTB, KAa4yeCTBEHHBIE pEaKIUU Ha
aNbJEeruabl, KpaxMmall, YKCYCHYIO KHCJIOTYy; JACHATypauus
OETIKOB IMpY HArPEBaHUU, IBETHHIE PEaKI[MU OEIIKOB; MPOBOIUTH
peakiMy HOHHOro OOMEHa, ONpeneNiTh Cpeay BOAHBIX
pacTBOpOB, KaueCTBEHHbIE peaklMu Ha Cyib(paT-, KapOoHaT- U
XJIOpUJI-aHUOHBI, Ha KaTHOH aMMOHHUS; pemiath
SKCIIEpPUMEHTANIbHBIE 3a7aud 1o TemaM "Mertamel" u




BBIOWpAss ONTUMAJIbHYIO (GOpMY IMpEACTaBICHUS U
BU3yaJIH3allHH;

— OIICHUBATh JIOCTOBEPHOCTb,
uHpOpMAIMU, €€ COOTBETCTBHUE
MOpPaJbHO-3THYECKUM HOPMaM;

JIETUTUMHOCTD
IIpaBOBbIM n

— BJaJeTh HaBbIKAMH pPACIIO3HABAHUS U  3AIIUTHI
uHbopmanuy, HMHPOPMALMOHHON  OE30MacHOCTH
JUYHOCTH.

"Hemerannbl") B COOTBETCTBUM C TMpaBUJIaMU TEXHUKHU
Oe3omacHocTH  TpH  OOpalieHMH ¢  BeHIeCTBAMH U
71a00paTOpHBIM 00OpPYAIOBAHUEM; TMPEACTABISATh PE3YIbTATHI
XUMHUYECKOTO DJKCIEepUMEeHTa B (¢opMe 3almuch ypaBHEHUH
COOTBETCTBYIOIIUX peakuuii ¥ (HopMynIMpoBaTh BBIBOILI Ha
OCHOBE 3THX PE3yJbTATOB;

IP6 09. chopMUPOBAHHOCTH yMEHHS aHAJIM3UPOBATH
XUMHYECKYI0 ~ MHQPOpPMAIMIO, TMOJIYyYaeMyK U3  Pa3HBIX
HMCTOYHHUKOB (CpeaCTB MaccoBOM MH(opMmanuu, cetb UHTEepHET

U IpyTue).

OK 04. D¢ dextuBHO
B3aMMOJICHICTBOBATH U
paboTaTh B
KOJIJICKTUBE U
KOMaH e

JInYHOCTHBIE Ppe3yJIbTAThI

yacTu:

rPas’KIAHCKOI0 BOCIIUTAHMS:

— TOTOBHOCTh BECTHM COBMECTHYIO JAEATEIbHOCTh B
WHTEpecax IrPpakJaHCKOro OOIIEeCTBA;

— yMEHME  B3aUMOJEHCTBOBaTH C  COLHUAJIbHBIMHU
WHCTUTYTAMH B COOTBETCTBHHM C HUX QYHKIHUSIMH U
Ha3HAYEHUEM.

MertanpeaMeTHbie pe3yJbTaThl J0JKHbI OTPAKATh:

OBjaseHue YHHBEPCAIbHBIMM KOMMYHUKATHBHBIMU

AefiCTBUAMMU:

0) cOBMeCTHAasi 1eITeJIbHOCTD!

— IIOHUMAaTh u HCI0JIb30BATh IperuMyIlecTBa
KOMAaH/IHOM U MHAUBHUAYaJIbHON paboThI;

— TMNOpUHUMATh LEJIH  COBMECTHOM  JEATEIBHOCTH,
OpPraHU30BBIBaTh U KOOPIMHUPOBAThH IECHCTBHS IO €€
JOCTHKECHHUIO: COCTaBIISITh IJaH JICHCTBHH,
pacnpenensiTh pojid C Y4€TOM MHEHUW Y4YaCTHUKOB
00CY)X1aTh pe3yJbTaThl COBMECTHOW PabOTHI.

OBJlaleHHe  YHHMBEPCAJIBbHBIMM  PeryjisiTHBHbIMH

AeficTBUSIMMU:

r) NpuHsATHE ce0s1 U APYrUX JIoeii:

AOJKHBI OTpaKaTb B

JucuumiinHapHble (MpeaMeTHbIe) pPe3yJbTaTbl M JOJKHBI

0TPakaTh:
IIP6 08. cdopMupoBaHHOCTP yMEHUH IUIAHUPOBATH U
BBIMIOJIHATh ~ XUMHYECKUH  JKCHepuMEHT  (MpeBpaieHus

OpPraHMYECKUX BEIIECTB NP HAarpeBaHUU, ITOIy4EHHUE ITUJICHA
U U3y4YEHHE €ro CBOMCTB, KAayeCTBEHHbIE pEakUUH Ha
albIerubl, Kpaxmall, YKCYCHYI KHUCJOTY; JI€HaTypauus
0€JIKOB IIPU HarpeBaHUU, IBETHBIE PEAKIIMH OEJIKOB; MPOBOAUTH
peakuMM HMOHHOTO OOMEHa, ONpEeAeNATbh CpeAy BOJHBIX
pacTBOpPOB, KaYeCTBEHHBIE PEaKIUU Ha cyibdaT-, KapOoHAT- U

XJIOPH/I-aHUOHBI, Ha KaTHOH aAMMOHHUS; pemarhb
SKCIIEPUMEHTANIbHBIE 3ajjaud 1o TemaM "Mertamwiel" u
"Hemertanipl") B COOTBETCTBUM C TpPaBWIAMH TEXHUKHU
O0e3omacHOCTH  MpU  OOpalleHMH C  BEIIECTBAMH U

71a00paTOpHbIM 000pPYAOBAaHUEM; MPEACTABIATh PE3YJIbTAThI
XMMHMUYECKOTO DJKCIIEpUMEHTa B (opMe 3alucu ypaBHEHUI
COOTBETCTBYIOIIUX peakuuid U (GOopMyIHpoBaTh BBIBOIABI Ha
OCHOBE 3TUX PE3YyJIbTaTOB.




MPUHUMATh MOTHBBI M aPTYMEHTHI IPYTHUX JIFOJIeH MpU
aHaJM3e Pe3yJIbTaTOB e TEIbHOCTH;

NpU3HaBaTh CBOE MPaBO U MPABO JPYTrHX JIIOJEH Ha
OIIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MHUP C TO3UIIUH
JIPyTOro 4eioBeKa.

OK 07.
CopnelicTBOBaTh
COXPaHEHUIO
OKpY’KaloIlel Cpesbl,
pecypcocOepexeHuIo,
IPUMEHSATH 3HaHUA 00
U3MEHEHUH KJIMMaTa,
1000003 00020003)
OCpEKITMBOTO
POU3BOJCTBA,

3P PEKTUBHO
JIEHCTBOBATH B
Ype3BbIYAHBIX
CHTYaIHsIX

JInuHOCTHBIE pe3yJbTaTbl JOJKHBI OTPaXkaTh B

YacTu:

JKO0JIOTHYECKOIr0 BOCIIUTAHUSA:

— CQOpPMHUPOBAHHOCTb  3KOJIOIMYECKOH  KYJbTYpHI,
NOHMMaHUE BIASAHHUS  COLUAJIBHO-2KOHOMMYECKHX
MPOLIECCOB HA COCTOSIHUE MPUPOAHOM M COLHAIBHOMN
Cpenbl, OCO3HaHUE rJ100aJIbHOTO Xapakrepa
9KOJIOTHYECKUX ITPOOIIEM;

— IUJJAHUPOBAaHME W  OCYIIECTBIECHHE JCUCTBUH B

OKpYXalollled Cpele Ha OCHOBE 3HAHUA Lielled
YCTOWYMBOI'O Pa3BUTHSI YEJIOBEUYECTBA;

AKTUBHOE HENPUATHE ACHCTBUM, NMPUHOCAIIMX BpEL
OKpY’KAIOILEH CPeLIE;

yMeHue IPOTHO3UPOBAThH
9KOJIOTUYECKHE  IOCIEICTBUS
JEICTBUH, IPENOTBPAILATH UX.

HeOIaronpusITHbIE
PEANPHHIMAEMBIX

MeTanpeaMeTHbIe pe3ybTaThl 10JIKHBI OTPAKATh:

OsBJanenue

YHUBeEpCaAIbHBIMH Y4eOHbIMU

N03HABATEJbHBIMHU 1eHICTBUSIMU:
B) pa0dora ¢ nHpopmanueii:

UCIOJIb30BaTh  CpPeACTBA  MH(MOPMALIMOHHBIX U
KOMMYHHUKAIIMOHHBIX ~ TEXHOJOTMA B  PELICHHH
KOTHUTHUBHBIX, KOMM YHUKATUBHBIX u
OpraHU3alMOHHBIX 3a1a4 c CcOO0ACHUEM

TpeOOBaHMI DPrOHOMHUKH, TEXHUKH OC30MaCHOCTH,
TUTHUEHBI,  PECypCOCOCPEKECHHs,  MPABOBBIX  H

JAucnuniannapubie (MpeaMeTHbIE) Pe3yJbTAThl M IO KHbBI
0TpakKaTh:

ITP6 01. chopMHUPOBAHHOCTH TPEACTABICHUN: O XUMUYECKON
COCTaBJIAIOLIEH €CTECTBEHHOHAyYHOM KapTUHBI MHUpA, POJIH
XMMHHU B TIO3HAHUU SBJICHUW NpPUPOABLI, B (HOPMHUPOBAHHUH
MBIIUICHUS W KYJIBTYPhl JUYHOCTH, €€ (PYHKIIMOHATBHON
TPaMOTHOCTH, HEOOXOAUMOW JJIsI pEeIIEeHUs MPAKTUYECKUX
3a/1a4 U IKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY
3/10pOBbIO ¥ TPUPOJHON CpEE;

IIP6 10. cdopMHPOBAHHOCTHL YMEHHUH COOJIIOJIATh MpaBHUIIA
JKOJIOTUYECKH  IIeJIECOOOPA3HOr0 TOBEAEHUS B OBITY U
TPYIOBOW AESATEIBHOCTU B LIENSX COXPAHEHUSI CBOETO 3/I0POBBSA
U OKpYyXarolled NPUPOIHON Cpelbl; YYUTBIBATH OIACHOCTh
BO3JICUCTBHS Ha >KUBBIE OPraHU3MBI ONPENCIICHHBIX BELIECTB,
MOHMMAasi CMBICJI TIOKa3aTesid NPEeAeIbHOM  JTOIMyCTHUMOU
KOHLIEH TPAIUH.




ATUYECKUX HOPM, HOPM uH(OpMALIOHHON
0€30IaCHOCTH.

ITKC...

3 Vkaspisatorcss TIK, 31eMeHTBI KOTOPHIX (POPMUPYET NPUKIAAHONW MOAYIb (Ipo()ecCHOHANBLHO OPUEHTUPOBAHHOE COojepikaHue) B cooTsercTBuu ¢ ®I'OC peanusyemoii
npogeccun/cnenuansaocta CIIO.
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2. CTPYKTYPA U COJAEPXKAHUE OBUIEOBPA3OBATEJIBHOM
JAUCIHUIIJIMHBI « XUMU S

2.1. O0beM JUCUMILIMHBI U BUABI Y4eOHOI padoThI

. Oo0bem B
Bua yueOHoii padoThI
yacax

O0béM 00pasoBaTe/IbHOM NPOrPaMMBbI AMCUHMIIINHBI 72
Conep:xxanue yueOHOro Marepuajia 64
BT. 4.
TEOPETUYECKUE 3aHATUS 36

16
PaKTUYECKUE 3aHATHS
nabopaTOpPHBIE 3aHATH S 6
KOHTPOJIbHBIE padOTHI 4
IIpodeccuonaIbHO OPHEHTHPOBAHHOE COJIeP:KAHME (COepKAHME 3
NPHKJIATHOr0 MOAY.Jsi)*
BT. 4.
TEOPETUUECKHUE 3aHATUSA 4
IIPAKTUYECKUE 3aHATHS 4
Ipome:kyTounas arrecrauus (1udpdepeHnupoBaHHbIi 3auer)® 2

4 TIpodeccMOHabHO OPHEHTHPOBAHHOE COJIEPKAHME MOMKET OBITH PAaCIpENEIEHO IO pasjenaM (TeMaM) Wi
CKOHIIEHTPHUPOBAHO B pazjene [Ipuknannoi Moaymsb.

> ®opMa MPOMEKYTOUHON aTTECTAIMM M KOJIUYECTBO YaCOB, OTBOAUMBIX Ha €€ IPOBEAEHHUE, PErIAMEHTHPYIOTCS
y4e6nbIM mtaHom OIT CTIO
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2.2. TemaTu4eckuii IJIaH U CoAePKaHMe JUCHUIIIMHbBI

HaunmeHnoBanue Conepskanue yue0HOro Marepuasia (OCHOBHOE H NPO(eCcCHOHAIBLHO OPHEHTHPOBaHHOE)®, O0bém | @opmupyemble
pa3aesioB M TeM JlabopaTopHble U MPAKTHYECKHE 3aHATHSA, IPUKJIATHOH MOAYJIb 4YacoB | KOMIIETEHIHH
1 2 3 4
Coaep:xanne yueOHOro marepuasia 64
Pasznen 1. Teoperuyeckne 0CHOBbI XUMHHU 16
Tema 1.1. Coaep:xxanne yue0HOro Mmarepuasna 2 OK 01
OcHoBHbIE XUMHUECKUN 371€eMEHT. ATOM. SI1po aToMa, U30TOIbl. DJIEKTPOHHAs 000J109Ka. DHEPreTUYECKUe
XUMHUYECKHE MOHATHUS |YPOBHH, MOJYypPOBHH. ATOMHBIC opOuTanH, s-, P-, 0- smemeHThl. OCOOCHHOCTH paclpeneieHus 1
U 3aKOHBI, CTPOEHUE |3JIEKTPOHOB MO OPOUTAIAM B aTOMax 3JIEMEHTOB IMEPBBIX YETBIPEX IMEPUOJOB. DJIEKTPOHHAS
aTOMOB  XMMHYECKUX |KOH(Uryparus aromoB. OCHOBHbIE XUMHYECKHE 3aKOHBI
JIIEMEHTOB IIpakTH4YecKHe 3aHATHSA
[Ipaktnueckast pabora Nel. «OCHOBHbBIE KOJMYECTBEHHBIE 3aKOHbI B XHMUU M pacyeThl IO
YPaBHEHMSIM XUMUYECKUX PEAKLIHID».
OTHOCUTENIbHBIE aTOMHAasi M MOJIEKyJsipHas macchbl. MousipHas macca. KoiaumdecTBo BelecTsa. 1
MaccoBass nonsi BemiecTBa. 3akoH ABoraapo. MomspHbii 00beM ra3oB. OTHOCHTEIbHAs
IJIOTHOCTH Ta30B. PacueTsl Mo ypaBHEHHMSIM XUMHUYECKUX peaklUil ¢ UCIOJIb30BAaHUEM MacCOBOM
JI0JIM BeIlleCcTBa, 00beMa (HOpMaJlbHbIE YCIOBHUS) ra30B, KOJIMYECTBA BEIIECTBA
Tema 1.2. Coaep:xanune yue0HOro Mmarepuaia 2 OK 01
[epronnyeckuii TpaKkTHYeCKHe 3aHATHS OK 02
3aKOH u |[Ipaktuueckas pabora Ne2. «/3yueHne nepuoanyecKux 3aKOHOMEPHOCTEH U X B3aUMOCBSI3U CO IIK' ...
[Tepronnueckas CTPOEHUEM aTOMOBY.
cUCTeéMa XUMHU4YECKUX |[lepuonnueckass cucrema xumuueckux snemeHToB J[.M. MenneneeBa. CBs3b NEpUOIUYECKOTrO
snemenToB  JI.  W. |3akona u Ilepnoauyeckoil CHCTEMbl XUMHYECKHX DJIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOCHUS 2

MeHneneeBa, HnXx CBA3b

c COBPEMEHHOI
Teopuen CTPOEHUS
aTOMOB

aTOMOB. 3aKOHOMEPHOCTHM M3MEHEHHsI CBONCTB XMMHUYECKMX D3JIEMEHTOB, 00pa3yeMbIX HMH
IIPOCTBIX M CIIOKHBIX BEIIECTB IO IpynmnaM M nepuoaam llepumonmyeckoil cucreMbl. 3HA4EHHE
IIEPUOJNYECKOr0 3aKOHA M CHCTEMBI XMMHYECKHX 3ieMeHTOB /[[.MI. MenneneeBa B pa3BUTHH
HAayKU.

® O6pasoBarenbHas OpraHu3aKs BIPABE CAMOCTOSTENBHO ONPENENATh MOCIEI0BATENLHOCTD H3yUEHHS PA3/IENOB M TEM, BXOJAIIMX B HUX, & TAKIKE MEPEPACTIPENENATH KOJTHMIECTBO
YacoB ISl OCBOCHHUS 00YJArOITMMHUCS Y4eOHOrO MaTepuana, ¢ y4eTOM JIOTHKH (pOPpMHPOBAaHUS TUCLHUIUTMHAPHBIX PE3YIbTaTOB, OOIIUX U MPO(PECCHOHANTBHBIX KOMITCTSHIIHH,

MEXIIPEIMETHBIX CBSI3€H ¢ IPYTHMHU AUCIUILTHHAMHE 0011eo0pa3oBaTenbHOTo 1 o0menpodeccnoHanbHOro ko yaednoro miana OI1 CIIO.
7 VkasbiBarorcss I1IK, ajeMeHTHl KOTOPLIX (hOpMUpPYeT HPHMKIaAHOH MOoAydb (IpodecCHOHANbHO OPHMEHTHUPOBAHHOE coaepxkanue) B cootBercTBuu ¢ ®I'OC CIIO peanusyemoil
npodeccnu/criemansHoct CI1O
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YCTaHOBJIEHHE CBSI3U MEXIY CTPOECHHMEM aTOMOB XMMHMUYECKHUX DJIEMEHTOB U IIEPUOIUYECKUM
U3MEHEHUEM CBOICTB XMMHUYECKUX 3JIEMEHTOB M UX COCIUHEHUH B COOTBETCTBUHU C IIOJIOKEHUEM
[lepnonnueckoii cucreMmsl. PernieHne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKHMX 3aJaHUM Ha
XapakTepHu3allo XUMUYECKHX »JJIeMeHTOB «Mertamumyeckue / HeMeTaJuIMdecKue CBOMCTBA
XUMHUYECKUX DJIEMEHTOB B COOTBETCTBUM C HX JJIEKTPOHHBIM CTPOEHHEM M IIOJOKEHHEM B
MEPUOJIMUECKON cucTeMe Xxumuueckux asemenToB J[.1. MeneneeBay

Tema 1.3.

Crpoenne  BemiecTBa
u npupoaa
XUMHYECKOM  CBS3H.
Mmuoroo6pasue
BEIIIECTB

Coaep:xanue yueOHOro Marepuajia

Ctpoenue BeliecTBa. XMMHUECKas CBA3b. BUabl XUMUYecKoi CBsI3H (KOBaJIEHTHAs HEMOJISIpHAs U
HoJApHas, MOHHAsA, MeTajuiMueckas). MexaHu3Mbl OOpa30BaHMs KOBAJEHTHOW XMMHUYECKOH
cBs3M  (OOMEHHBII M  JIOHOPHO-aKLENTOpHBIH). BomoponHas  cBs3b.  BajeHTHOCTb.
OnexTpooTpuuareabHocTh. CTeneHb okucaeHus. IoHbl: KaTHOHBI U aHHMOHbI

ITpakTHYyeckue 3aHATHS

[TpakTuueckas paborta Ne3. «CTpoeHue BeniecTBa u Mpupoaa XUMUIECKON CBSI3U».
JemoHCTpanust Monesied KPUCTAINTMYECKUX PEHIeTOK: HWOHHOM (XJIOpUI HaTpusi), aTOMHOMN
(rpadut u anmasz), MOJNEKYJIIpHOM (YIJIEKUCIBIA Ta3, HOM), METAaUIMYECKOW (HaTpuil, MarHui,
Menp). PemieHune mpakThyeckux 3aJjaHUil Ha COCTaBJIEHHE 3JIEKTPOHHO-Tpadudeckux ¢Gopmyi
2JIeMEHTOB 1—4 mepuoioB

OK 01

Tema 1.4.
Knaccudukanms,

51 HOMEHKJIATypa
HEOPTraHUYECKUX
BEILIECTB

Coaep:xxanue y4e0HOro marepuasa

Knaccudukanus Heopraunueckux Bemiects. HomeHknatypa HeopraHM4eckix BelecTB (OKCHIbI,
THIPOKCUJIBI, KHCIIOTHI, coiv). BelectBa MONEKYJISPHOTO W HEMOJEKYJISPHOIO CTPOEHUS.
ArperatHble cOCTOSHMSL BelecTBa. Kpucrtamnuueckue M amMoppHbIE BEIIECTBA. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. |UIbI KPUCTAUNIMYECKUX PELIETOK (aTOMHAasi, MOJIEKYJApHasi,
VOHHAas, MeTaJUINYecKast). 3aBUCUMOCTb CBOMCTBA BEIIECTB OT THIIA KPUCTAIMUECKON PEIIETKI

IIpakTHyeckue 3aHATHS

[Ipaktuueckas padota Ned. «HomeHkinatypa HEOPraHU4ECKHX BEIIECTB».

Pemenne npakTHuecKuX 3aJaHUH 10 KiIaccupUKAIMM, HOMEHKJIAType U XMMUYECKUM (OopMysIam
HEOPraHUYECKUX BELIECTB PA3JMUYHBIX KJIACCOB (yrapHbli Ta3, YIJIEKUCIbIA ra3, aMMHAK,
raiieHas M3BECTb, HErallleHash WM3BECTb, IUTbEBAas COAA W JAPYTUX): Ha3BaHUSA BEIECTB IO
mexayHapoanor (MIOITAK) wmim TpuBHAmbHONH HOMEHKIJIATYpE M COCTaBieHHE (HOPMYJIBI
XMMHMUYECKUX BEILECTB, ONpeAelieHue MpPUHAUIeKHOCTH K kiaccy. [louck umHpopmanuu mo
Ha3BaHUAM, UJIEHTU(QUKATOpAM, CTPYKTYpHBIM GopmysiaM. AHalU3 XUMUYECKONH HH(OpMaIni,
MOJTyyaeMoW U3 Pa3HBIX HCTOYHUKOB (CpelICTB MaccoBOoil MHpopmanuu, ceTb WHTepHET u

JApyrue)

OK 01
OK 02

Tema 1.5.

Conep:kanue yueOHOTro Marepuajia

OK 01
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Tunel XUMHUUYECKUX
peakuit

Xumuueckas peakiusa. Krnaccudukanus XMMHUYECKMX pEaKIUMid B HEOPraHUYECKOW H
OpPraHMYecKOM XMMHUU. 3aKOHbI COXPAaHEHHsS MacChl BEIIECTBA, COXPAHEHHS M IPEBPAIICHUS
SHEPruM NMPHU XUMHYECKUX peaknusix. OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC PEaKIUU (YpaBHEHUS
OKHCJICHUSI-BOCCTAHOBJICHUSI,  CTENEHb  OKHCJIEHHUS, OKHUCIUTEIb W  BOCCTAaHOBUTEIb,
OKHCIIMTEIIbHO-BOCCTAHOBUTENIbHBIE PEAKIMU B TPUPOJAE, MPOU3BOACTBEHHBIX IpOILIECCAX H
KHU3HECATCILHOCTH OPraHU3MOB)

Tema 1.6.

CKOpOCTh XMMHYECKUX
peakuuid. XuUMUYECKOe
paBHOBecHE

Coaep:xanue yueOHOro Mmarepuasa

CKOpOCTh pEakIuu, €€ 3aBUCUMOCTh OT pa3IMYHBIX (PAKTOPOB: MPHUPOJBI pPEarupyroIIuX
BELIECTB, KOHLEHTpAIMM pPEarupyroyx BEIIEeCTB, TeMIepaTypbl M IUIOMIAJAA PEaKLHUOHHOU
noBepxHOCTH. TertoBbie 3P(HEKThl XUMUYECKUX PEAKIUN: K30- U SHAOTEPMHUUECKUE PEAKIIHH.
OOpatumbie peakuuu. Xumudeckoe paBHOBecue. DakTopbl, BIMSAIONIME HAa COCTOSHUE
XUMHUYECKOTO paBHOBECHs (KOHIICHTPALMsl PEareHTOB WJIM NPOAYKTOB pEaKIUH, JABIICHUE,
temrepatypa). [Ipuniun Jle [latense

IIpakTHyeckue 3aHATHS

[Tpaktnueckass pabora NoS. «BimsHue pa3auuHbIX (QAKTOPOB Ha CKOPOCTh XHMHUYECKOM
peaKuum».

Pemienne npakTUKO-OPHEHTUPOBAHHBIX 3aJaHUM Ha aHanu3 (aKTOpOB, BIMIOIUX HA
MU3MEHEHUE CKOPOCTH XMMUYECKOW peaKkIMH. 3aBUCUMOCTb CKOPOCTH XMMHMUYECKOM PEaKkLHUH OT
INPUCYTCTBHS KaTaau3aTopa Ha IIPUMEPE pPas3JIOKEHHUs IEPOKCHAA BOAOPOAA C IIOMOIIBIO
JUOKCUAA MapraHia M Karajgasbl. PelleHuMe NpakTUKO-OPUEHTUPOBAHHBIX 3aJlaHUM Ha
npumeHenue npuHuuna Jle-Illatense a1 HaXOXKAEHUS HANPABICHUS CMEUICHUS PaBHOBECHUS
XUMHUYECKOM peakuu 1 aHaau3 GaKkTOpoB, BIUSIOMIMX Ha CMEIICHHE XMMHUECKOrO0 PaBHOBECHS

OK 01
OK 02
IIK...

Tema 1.7.

PacTtBODBI, Teopus
IEKTPOTUTHYECKOU
JIHCCOIUAIIN H
HMOHHBIN 00OMeH

Coaep:kanue yueOHOro MaTepuajia

PactBophl. Buasl pacTBOpOB MO COAEPKAHUIO PACTBOPEHHOIO BellecTBa. PacTBOPHUMOCTS.
[lonstue o aucnepcHBIX cucTeMax. VICTHHHBIE M KOJUIOWJHBIE pacTBOphL. MaccoBas [0Jist
BemiecTtBa B pactBope. [lonsatre o Bogoponnom mnokaszatene (pH) pactBopa. DiaekTpoauTudeckas
nucconnanysi. CUIbHBIC U cJIa0ble SJIEKTPOJIUTHI, HEAJIEKTPOIUTHI. Peakiinu noHHOT0 0OMeHa

JlabopaTopHble 3aHATHA

JlabopatopHas padora Nel «IIpuroroBieHue pacTBOPOBY.

[IpuroroBnenre pacTBOpOB 3aJaHHOM MAacCOBOM J0JIEH PaCTBOPEHHOI'O BEIIECTBA, IIPOBEACHUE
peakiuii HMOHHOro OOMEHa, OIpeneleHHe Cpeabl pPAacTBOPOB BELIECTB C  IOMOILBIO
YHHMBEpPCAJIbHOTO HWHAMKATOpa (KWcias, HeWTpaspHas, IIeNOYHas). 3aJaHMsl Ha COCTaBIIEHUE
VOHHBIX peakiuil. PelieHne mpakTUKO-OPHEHTHPOBAHHBIX PACUETHBIX 3aJaHUM Ha pacTBOPHI,

HCIIOJIb3YCMBIC B OBITOBOH U HpOH3BOI[CTB€HHOI>i ACATCIbHOCTHU YE€JIOBCKA

OK 01
OK 02
OK 04
OK 07
IIK...

14




KonTpoabsnass pabGora
1

Crpoenue BeliecTBa 1 XuMU4eckue peakiuu (mo paszgeny 1)

Pasznea 2. Heopranuueckasi Xumust

10

Tema 2.1.
DU3UKO-XUMHUYESCKH
CBOMCTBa
HEOPraHUYECKUX
BEIICCTB

Copep:kanue yueOHOro Marepuajia

Mertannel. [lonoxxenue wetamnoB B Ilepuoguueckoil cucTeMe XHUMHUYECKHX 3JEMEHTOB.
OCOOCHHOCTH CTpPOEHHUSI JIIEKTPOHHBIX 000JI0YeK aroMoB MetamuioB. OOmme (Guznyeckue
cBoiictBa Mera/uloB. CIUIaBbl METaUIOB. OJIEKTPOXMMMUECKUN psAJl HANpPSDKEHUH METalloB.
XUMHUYECKHE CBOMCTBA BaXKHEUIIUX METAUIOB (HATPHM, Kanuil, KaablUid, MarHui, alfOMUHUH,
IIUHK, XpOM, >Kelne30, Medb) M UX coequHeHWi. OOImuMe crnocodbl TMOMy4yeHUsT METaJJIOB.
[IpuMeHeHne MeTaJIoB B OBITY U TEXHUKE

Hemeramnsl. [Tonoxenne HemetannoB B [lepuoanyeckoi cucreme XxumMudeckux 3iementoB ..
MenpeneeBa 1 0COOCHHOCTH CTPOCHHs aTOMOB. DU3MYECKHE CBOMCTBA HEMETAJUIOB. AJIJIOTPOITHS
HEMeTaJUIoB (Ha MpuMepe KHUCIopoaa, cepbl, Gocdopa U yriepoaa). XMMHUUECKHE CBOMCTBA H
IIPUMEHEHNE Ba)KHEHIINX HEMETAJUIOB (TaJIOT€HOB, CEphl, a30Ta, (pocdopa, yrieposa U KpeMHUS)
U HUX COCNUHEHHH (OKCHIOB, KHCJIOPOICOACPKAIIUX KUCIOT, BOIOPOJHBIX COCIUHEHUH).
[IpumeHeHne Ba)KHEN ILIMX HEMETAJIIOB U UX COCUHEHUI

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCHJIOB, THIPOKCUIIOB,
KHCHOT, cojieil u np.). ['eHernyeckas CBsA3b HEOPraHWYECKHX BEILIECTB, MPUHAMIEKAIUX K
pa3INYHBIM KJlacCcaM. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB IPOCTHIX BELIECTB, BOAOPOJHBIX
COEAMHEHMM, BBICIINX OKCHJOB U IMAPOKCH]IOB

ITpakTHYyecKkue 3aHATHS

[IpakTueckas padota Ne6. « DU3NKO-XUMUUECKUE CBOMCTBA HEOPTaHUUYECKUX BEIIECTB ».
CocraBineHue ypaBHEHMH XMMHWYECKHMX pEaKUMH ¢ ydyacTHEM TPOCTBIX U  CIIOXKHBIX
HEOPraHWYECKUX BELIECTB: METAUIOB M HEMETAJUIOB; OKCHJIOB METAJUIOB, HEMETAUIOB H
aM(pOTEpPHBIX 3JIEMEHTOB; HEOPraHMYECKUX KHUCIOT, OCHOBAaHMM M aM(OTEpHBIX TI'MIPOKCHIOB;
HEOPraHUYECKUX COJIEH, XapaKTEpU3YIOLINX UX CBOMCTBA.

Pacuérbl Macchl BellecTBa UM 00bEMa ra3oB MO0 U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCE UJIH
00bEMY OJHOIO M3 YYAaCTBYIOIIUX B PEAKIHUM BELIECTB, pacdy€Tbl Macchl (00bEMaA, KOJIMUYECTBA
BEIIECTBA) MPOAYKTOB PEaKIMM, €CJIM OAHO U3 BEIECTB MMEeT ImpuMecd. PerieHue nmpakTuko-
OPUEHTHPOBAHHbIX 3aJaHUN Ha CBOMCTBAa, COCTaB, IIOIy4eHUE M O€30IaCHOE HCIOJIb30BaHUE
BAXHEHIINX HEOPraHMYECKUX BEUIECTB B ObITY U MPO(eCCHOHAIBHOMN 1eATEeIbHOCTH YEJI0BEKa

OK 01
OK 02
OK 04
IIK...

Tema 2.2.
Wnentupuxarus

Coaep:xanue y4eOHOro Mmarepuasa

JlabGopaTopHble 3aHATHS

OK 01
OK 02
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HEOPraHUYECKUX
BEIIECCTB

JlabopaTopHas pabota Ne2 «MneHTrpuKaIus HEOPraHUYECKUX BEIIECTB ».

Penienne aKCmeprMMEHTANBHBIX 3a/1a4 M0 XMMUYECKUM CBOWCTBAM METAJUIOB U HEMETAJUIOB, IO
pacro3HaBaHWIO W TMOJYYCHHIO COCAMHEHUH METAJUIOB M HEMETaUIOB (B3aMMOJCHCTBHE
TUIPOKCHJIA AJIIOMHUHUS C PACTBOPAMH KHCJIOT W Imenodeit,). MaeHTnukanus HeopraHuIeCKuX
BEIICCTB C WCIIOJB30BAaHUEM HX (PU3UKO-XMUMUYSCKUX CBOWMCTB, XapaKTCPHBIX KadeCTBEHHBIX
peaknuii. KadecTBeHHbIe peaknuu Ha cynbdaT-, KapOOHAT- M XJOPHI-aHUOHBI, HAa KATHOHBI
METaJIJIOB U KATHOH aMMOHWSI

OK 04

Kontpoabnass padora
2

CBoiicTBa HEOpraHWYeCKUX BEIECTB (10 pazaery 2)

Pa3nen 3. TeopeTnueck

He OCHOBBI opranuqecxoﬁ XHMHUH

Tema 3.1.

Coaep:xanune yueOHOro MmaTepuaia

Knaccuduxarnus,
CTpOEHUE u
HOMEHKJIaTypa
OpPraHUYECKUX BEIIECTB

IIpeamer opraHmveckoil XumMuu: €€ BOSHUKHOBEHHE, Pa3BUTHE M 3HAUEHHE B IOJyYEHHUH HOBBIX
BEIIECTB M MaTepuayoB. Teopus cTpoeHus opraHndeckux coeauHeHud A.M. bytneposa, eé
OCHOBHbIE 1oJ0XkeHUs. CTPYKTYpHBbIE (POPMYJIbI OPraHUYECKUX BellecTB. I'omomorus, uzomepus.
XuMHUEcKasl CBSI3b B OPraHUYECKUX COCAMHEHUSAX: KPATHBIE CBSA3H, G- U TT-CBSA3H.

IIpencraBieHne o KiacCU(pUKALMKM OpPraHMYECKHX BemecTB. HoMeHKIaTypa OpraHH4ecKux
COeIMHEHMH (crucTeMaTHyecKas) U TPUBHAJIbHbIE HA3BAHUS BaXXHEHIINX MPEACTaBUTENCH KI1acCoB
OpPraHUYEeCKUX BEIECTB

IIpakTHyeckune 3aHATHUSA

[MpakTrueckast pabota Ne7. « HoMeHKIaTypa OpraHMuecKuX BEIIECTBY.

O3HakomileHHE C 00pa3llaMM OpraHMYECKHUX BEIIECTB M MaTepuajaMd Ha HX OCHOBE,
MOJIEJIMPOBAHUE MOJIEKYJI OPraHUYECKUX BELIECTB, HAOIOIEHNE U ONUCAHUE IEMOHCTPALIMOHHBIX
OTIBITOB I10 MPEBPAIICHNI0 OPraHMYECKUX BEILIECTB MPH HarpeBaHuu (IIaBiieHHE, O0yTIMBaHUE U
ropenue). CocTaBieHHEe MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYIT OPraHMYECKHX BEIIECTB
OTIENbHBIX KJACCOB, MCHOJIb3Ysl MX Ha3BaHUsA [0 CHUCTEMATHYECKOM U TPHUBUAIbHOMN
HOMEHKJIaType (ITWJICH, aleTWiieH, TJMIepuH, (eHos, Gopmanbaerus, yKCyCHas KHCIOTa,
riuuuH). Pacuetsl mpocreiiel popMyiibl OpraHUYECKOW MOJIEKYJIbl, UCXOJS U3 JIEMEHTHOIO
coctaBa (B %)

OK 01

Pa3nen 4. YrieBoaopoanbl

10

Tema 4.1.

Coaep:xxanue yaeOHOro MaTepuaja

YriaeBomopojibl MU HUX
MPUPOJIHbIE MCTOYHUKHU

[IpenenbHbIE YTIIEBOAOPOABI (AJIKaHBI): COCTaB U CTPOEHUE, TOMOJIOTUUECKUH psii. MeTaH U dTaH:
COCTaB, CTpoeHHE, (U3MUYECKHNE U XUMHUYECKHE CBOWCTBA (pEaklUHM 3aMEIICHUs W TOPEHHS),

TIOJTYYCHUEC U TPUMECHCHHC.

OK 01
OK 02
OK 04
IIK...
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HemnpenenbHble yrieBoaopoab! (aKeHbI, aJIKaJHeHbl, aJIKHHBI).

AJKeHBI: COCTaB U CTPOCHHUE, FOMOJIOTMYECKUN psAJ. DTUJIEH U NPONUJIEH: COCTAaB, CTPOCHHUE,
¢usnyecKkue U XMMHYECKUE CBOMCTBA (peaklUUy FUAPUPOBAHUS, FaJOr€HUPOBAHUS, TUApPATALINH,
OKHCJIEHUS U MOJMMEpHU3aLlnN) MOTy4eHUEe U IPUMEHEHUE.

Anxanuensl: 0ytaguen-1,3 u metunOyrtaaueH-1,3, xuMuyeckoe CTpoeHHUE, CBOWCTBa (peakuus

TIOJIMMEPH3aLINH ), IPUMEHEHUE (IIsI CHHTE3a IPUPOJAHOTO M CHHTETHYECKOT 0 KayuyKa M PE3HHBI). 4
AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOEHHUS, TOMOJOTMYECKHU psa. AIETHIIEH: COCTaB,
XMMUYECKOe CTpOCHHE, (U3NYECKHe M XHMHUYECKHE CBOMCTBA (PEaKkUWH THAPHUPOBAHUS,
rajJoreHUpOBaHMs, THApPATAlMM  TOPEHHs), MOJy4YeHHE W  HpUMeHeHHe  (MCTOYHHK
BBICOKOTEMIIEPATYypPHOT' O IIJIAMEHU JUJIsI CBAPKU M PE3KH METaJIIOB)
ApomaTHyeckue yrieBopopoas! (apeHsl). beH3om u Tomyon: cocrtaB, CTpoeHHe, QU3NYECKUE U
XMMHUYECKUE CBOMCTBA (peakUuy raJoreHUPOBAHMS M HUTPOBAHUSA), NOJyYEHUE U NPUMEHEHHUE.
TokcuyHOCTH apeHOB (BiMsHHE OCH30JIla HA OpPraHM3M YelloBeKa). ['eHeTHueckas CBSI3b MEXIY
YTJII€BOAOPOIAMH, IPUHAUICKAIUMU K Pa3JINYHBIM KJIaCCaM.
[IpuponHbie HICTOYHUKH yriaeBoaoponoB. [Ipupoanslil ra3 u nonytHele HepTsHbIE ra3sl. Hedts n 2
e€ mnpoucxoxaeHue. CrnocoObl nepepabOTKM HePTH: MEPEeroHKa, KPEeKUHI (TepMHUYECKUH,
KaTanuTudeckuit), nuponus. [lpogyktel mepepaboTku  HedTH, HX TOpPUMEHEHHE B
IPOMBILIEHHOCTH
1 B ObITYy. KaMeHHBIN yroib ¥ IPOAYKTHI €ro nepepadoTku
Tema 4.2. Copep:kanue y4eOHOIr0o MaTepuajia 2 OK 02
@usnko-xumuyeckue | JlaGoparopHbie 3aHATHS OK 04
CBOICTBa JlaGopaTtopHas pa6ota Ne3 «CBoICTBa yIrIeBOAOPOIOBY.
YrJieBoiopoioB TpuBuanpHas U MeXAyHapoJHas HOMEHKJIATypa, XUMUYECKHE CBOICTBA, CIOCOOBI MOIYy4EHUS 2
yriaesonoponoB. Ilomydenue sTuineHa M HM3ydeHHE €ro CBOMCTB. MoOAEnMpOBaHHE MOJEKYNI H
XUMHUYECKUX MPEBPALICHUI YIIeBOJOPOAOB (Ha MpUMeEpe dTaHa, STHJICHA, alleTWIeHa U Jp.) U
raJIOreHONpPOU3BOIHBIX
Pa3nen 5. Kuciopoaoconep:kamue opranudeckne coeTMHEeHUs! 14
Tema 5.1. Conep:xxanue yaeOHOro MaTepuajia 2 OK 01
Cnuprel. @eHon [penenbHbIe OMHOATOMHBIE CIIUPTHI (METAHON M ATAHOJ): CTPOCHUE, DU3NUCCKUE U XHUMHUYCCKHE OK 07
CBOMCTBa (peakUuu C aKTUBHBIMH METaJUIaMH, rajoreHOBOAOPOJaMH, TOpPEHUE), MPUMEHEHHE.
BopoponHbie cBsA3M MEXAy MOJIEKyJaMu cnupToB. DU3MOIOrMYECKOe JIEMCTBME METaHojda M 2

JTaHOJa HAa OPraHu3M YeJIOBEKa.
MHOroaToMHbIe CIUPTHI (ITHICHIJIMKOJIb W TJMIEPUH). CTPOCHHUE, (PU3MYECKHEe U XUMHUYECKUE
CBOMCTBA (B3aMMOJEHCTBME CO MICJOYHBIMM METaJUIaMH, KauyeCTBEHHAasi peakius Ha
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MHOTI'0OaTOMHBIE CIHUPTHI). DU3MOJOTUUECKOE JEHUCTBME Ha OpraHu3M ueioBeka. [IpuMmeHneHue
[JIMLEpUHA U ATUJIEHTJIMKOJIS.

®enon. CTtpoeHHE MOJEKYJbl, (PU3NYECKUE W XUMUYECKHE CBoOWcTBa (eHoma. TOKCHYHOCTh
(denomna, ero pusmonornvyeckoe el cTBUE Ha Opranu3M denoBeka. [Ipumenenue genomna

Tema 5.2.
ANbOEruanl.

KapOGoHOBBIE KHCIIOTHI.

CrnoxHbIe 3UpEHI

Copep:kanue y4eOHOTro MaTepuajia

AnpIeruspl U KEeTOHBI ((opMalbIeru, amerajblIeruj, AaleToH): CTPOCHHEe, (PU3UYECKHE U
XUMHUYECKHE CBOWCTBA (pEaKIIMU OKHUCICHUS M BOCCTAHOBJICHUS, KAYECTBEHHBIE PEaKIUH),
MOJIYYCHHUE U TIPUMCHEHHUE.

OnHOOCHOBHBIE TpelenbHble KapOOHOBBIE KHCIOTHl (MypaBbUHas U YKCyCHas KHCIOTHI):
cTpoeHue, (uU3HUYECKMe U XHMHYECKHe CBoiicTBa (00IIMe CBOWCTBA KHUCJIOT, pEaKIHs
sTepudUKalnK), TOINydeHHe U TnpuMeHeHue. CTeapuHOBasi M OJIEMHOBAsl KHUCIOTHI Kak
MPEICTABUTENN BBICIINX KapOOHOBBIX KUCIOT. MbliIa KaK COJIM BBICHINX KapPOOHOBBIX KHUCIIOT, UX
Moto1Iee JIeHCTBHE.

Crnoxubie 3(pUpbl KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['MIpOIN3 CIOKHBIX 3pUpoB. XKupsl.
TI'unponus xxupos. [Ipumenenue xxupoB. buonoruyeckas poJib sKUPOB

OK 01
OK 02
OK 04

Tema 5.3.
Yriesoabl

Cojaep:kanue yueOHOT0 MaTepualia

VYTriIeBoabl: COCTaB, KiIAacCH(PHKAIUS YIJIEBOAOB (MOHO-, JHM- W TOJMcaxapujabl). [Jroko3a —
MPOCTEHITMH MOHOCaxXapuJl: OCOOCHHOCTH CTPOCHHUS MOJICKYJbI, (U3MYECKUE M XUMHUYCCKHE
CBOMCTBa TJIIOKO3bl (B3aumojeiictBue ¢ ruapokcugoM wmeau (II), okucineHne aMMHaYHBIM
pactBopoM okcuza cepedpa (I), BocctaHOBIEHNE, OPOKEHUE TIIFOKO3bI), HAXOXKICHUE B TIPUPOJIE,
NPUMEHEHHUE TJIIOKO3bI, OHMOJIOTHYECKass pOJjb B KU3HENCATCIHHOCTH OpraHW3Ma 4YeOBeKa.
dotocunTe3. DpyKTO3a KAaK H30MEP TITFOKO3HI.

Caxapo3a — TpeNCTaBUTENb IWCAXapUIOB, THAPOJU3 CaxXapo3bl, HAXOXKJCHHEC B TMPUPOAE H
MIPUMEHCHUE.

[Monmucaxapuapl: Kpaxmal H IEJUI0JI03a Kak MpUpOAHbIe mosmMepbl. CTpoeHue Kpaxmalia U
IEJUTI0JNI03b], PU3NUECKHE U XUMUYECKHE CBOMCTBA Kpaxmasa (THAPOIIN3, KaYeCTBEHHAs PEaKIIUsI C
HOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
Duznko-xuMuYecKue
CBOICTBa

KHCIIOPOIOCOICPKALINX

OpPraHUYECKUX
COEIMHEHUN

Cojep:kaHue y4e0HOIo MaTepuaJia

IlpakTHYecKkue 3aHATHS

[Ipaktnueckas pabora Ne8. «HomeHkiaTypa  KHCIOPOJOCOAEPXKAIIMX  OPraHMYECKUX
COEIMHEHUN».

TpuBmanpHas U MeXAyHAapoAHAs HOMEHKJIATYpa, XUMUYECKHE CBOMCTBA, CIIOCOOBI IMOTYyYEHUS
CIIUPTOB U (EHOJIOB, KAPOOHOBBIX KUCIIOT M 3(PUPOB, abaeruaoB U KeToHOB. COCTaBJICHHUE CXEM
peakiuii (B TOM 4YHCJIE O TPEIJIOKECHHBIM IEMOYKaM TPEBPANCHH ), XapaKTepPH3YIOIINX

OK 01
OK 02
OK 04
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XUMHUYECKHE CBOMCTBA KM CIOPOIOCOACPKAIIMX OPraHMYCCKUX COSAMHCHHUI

[Mpaktnueckas pabora Ne9. «Xummueckne W (U3NYECKHUE CBOWCTBA KHCIOPOIOCOAECPKAIINX
OPraHUYECKUX COCIUHECHUD).

[IpoBenenune, HaOMIOAEHHE W ONUCAHHE JIEMOHCTPAI[MOHHBIX OMNBITOB: TOPEHUE CIHPTOB,
KA4YeCTBEHHBIC PEAKIMU OJHOATOMHBIX CIUPTOB (OKucieHue stanona okcumom wmemu (I1)),
MHOTOATOMHBIX CITUPTOB (B3amMo/elicTBue riunepuHa ¢ rugpokcuaom meau (1)), anpaernnos
(okucIeHMe aMMHa4yHBIM pacTBopoM okcupa cepebpa(l) u  ruppokcumom wmemu  (l1),
B3aMMOJIEWCTBHE KpaxMaJia C HOAOM), U3yUEHHE CBOHCTB PACTBOPA YKCYCHOM KHCIIOTBI

Pa3znen 6. A3oTconepskamye OpraHudecKue coeIMHeHnst 4
Tema 6.1. Coaep:xkanue yueGHOro Mmarepuajia 4 OK 01
AMUHBI. AMUHBI: METWIAMHH — IMPOCTEHIINKA MpeACTaBUTENb aMHHOB: COCTaB, XMMHUYECKOE CTPOECHHE, OK 02
AMMHOKHCIIOTHI. (bu3HYecKre M XUMHUCCKHE CBOMCTBA, HAXOXKICHHUE B IIPUPOJIC. OK 04
benxu AMMHOKHCIIOTBI KaK aM(OTepHble OpraHuyeckue coenuHeHus. PU3nYecKue U XUMHUYECKUe

CBOMCTBA AaMMHOKUCIOT (Ha mpuMmepe riaMIMHA). buonmormyeckoe 3HaY€HHWE AMUHOKHUCIOT. 2

IlenTune.

benkn kak mpupoaHsle monuMmepbl. [lepBuyHas, BTOpUYHAs M TPETUYHAS CTPYKTypa OEIKOB.

XUMHYECKHE CBOMCTBA OEJIKOB: I'MIPOJIN3, ACHATYpallHsl, KAUeCTBCHHbIC PeaKIMy Ha OeNKU

IIpakTH4eckne 3aHATHS

[Tpaktuueckas padora NelO. «CBoiicTBa a30TOCOACPKALIMX OPTAHUYECKUX COCIMHEHUI».

dusnveckre 1 XMMUUYECKHE CBOMCTBAa aMMHOB (pEaKIMK C KMCIOTAMH U FOPEHUs) U aMUHOKHUCIIOT 2

(na nmpumepe rimuuHa). HabmogeHue u onucaHue AEMOHCTPALMOHHBIX OIBITOB: JI€HATypaLus

OEJIKOB PU HArpEBaHUU, LIBETHHIE pEaKLUU OEIIKOB
Pa3nen 7. BbicokoMOJIeKYJISIPHBIE COeTHHEHUS 2
Tema 7.1. Copep:kanue y4e0HOT0 MaTepHaJIa 2 OK 01
[Tnactmacchsl. IIpakTHyeckHe 3aHATHSA 2 OK 02
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Kayuyku. Bonokna [Mpaktnueckass pabora Nell. «CuHre3, aHamu3 ¥ KilaccuUKAIMSA BBICOKOMOJIEKYISIPHBIX OK 04
COEIUHEHUI» IIK...
OCHOBHBIE TOHATUS XUMHHM BBICOKOMOJIEKYJSPHBIX COEJUHEHHUH: MOHOMEp, IOJUMED,
CTPYKTYpHO€ 3BEHO, CTENEHb MOJIUMEpPH3alUU, CpeaHsAs MoJyieKyispHas wmacca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COCAMHEHUI — OJMMEpU3alis U MOJMKOH IeHCAIusl.
O3nakomieHne ¢ oOpas3liaMyd MPUPOAHBIX M MCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAay4yKOB:
IJIACTMACChl (TTOJMMATUIIEH, MOJUIPONUIIEH, MOJMBUHUIXIOPHU, MOJIMCTUPOI); HATYpaJbHbIM U
CUHTETUYECKHE Kaydyku (OyTaJUEHOBBIM, XJIOPONPEHOBBIH M M3O0NPEHOBBIN); BOJIOKHA
(HaTypanbHbBIE (XJIONOK, WIEPCTh, INENK), HMCKYCCTBEHHBIC (alleTaTHOE BOJIOKHO, BHCKO3a),
CHHTETHYEeCKHE (KalpOH U JIABCaH)

KonTpoasnass pabGora

3 CTpyKkTypa U CBOICTBA OPraHUYECKHX BELIeCTB (110 pa3nenam 3-7) 2

IpodeccHoHANLHO OPHEHTHPOBAHHOE COEPKAHME (COAePIKAHNE IPUKJIATHOrO MOaYJIst)® 8

Pa3nen 8. Xumusi B ObITY M IPOM3BOACTBEHHOI 1eATEILHOCTH YeJI0OBEKa 8 OK 01
Tema 8.1. Conep:xanue yaedOHOro MaTepuajia 8 OK 02
Xummnueckue [IpaBuiia 3KOJIOTMYECKH 11€1€CO00Pa3HOro MOBEACHUS B OBITY U TPYAOBOH JAEATEILHOCTH B OK 04
TEXHOJIOT U HENsAX COXPaHEHHS CBOETO 3JI0OPOBbSl W OKpYKAIOUIeH NPUPOAHON Cpenbl, OMacHOCTb OK 07
B NOBCEJAHEBHOM | BO3IEHCTBUS HA JKMUBBIE OPraHW3MBl  OPraHWYECKHX BEIIECTB  OTJCNIBHBIX  KJIACCOB IIK...

U 1podeCCUOHANBHOMH | (YIIeBOJOPOABI, CIHMPTHL, (EHOIBI, XIOPOPraHUYECKUE IPOU3BOAHBIE, ANbIAETHALI M Ap.),
JEeATEIbHOCTH Y€EJIOBEKA | TOKA3aTeNb IPEAEIbHO JOMYCTUMON KOHLIEHTPALMHU U €r0 UCIOJIb30BaHUE .

Poms xuMum B oOecredeHHH SKOJIOTHYECKOH, DPHEPreTHYEeCKOH W MUIIEBOH 0e30macHOCTH, 4
pa3BUTHHM  MEAWIIMHBI, CO3JaHMM HOBBIX MaTepHaJioB (B  3aBUCHMOCTH OT BHJA
npodecCHOHANLHOMN IEATENBHOCTH ), HOBBIX HCTOYHUKOB SHEPIrUH (aJbTEPHATHBHBIC HCTOYHUKH
sHepruu). [loHsATHE O HAyYHBIX METOAAaX ITO3HAHHMS BEIIECTB M XHUMHYECKHX PEaKIUH.
[IpencraBnenuss 00 OOUIMX HAYYHBIX MPUHIIMIAX IPOMBIIUIEHHOTO TMOJYYEHUS] Ba)KHEUILUX
BEIECTB (HA MpUMEpax MPOU3BOACTBA AMMHUAKA, CEPHOM KM CIIOThI, METAHOIA).

8 B pamkax yacos IIOC MOryr ObITh IIPOBEEHbl MHTETPUPOBAHHBIE 3AHATHS C Y4ETOM COJEpPKATENbHBIX MEKIPEAMETHBIX CBA3EH 110 ABYM U Oollee 0011e00pa3oBaTelbHbIM
JHCIATUTIHAM

®usuka: MaTepusi, SHEPrHs, Macca, aTOM, IEKTPOH, MPOTOH, HEHTPOH, HOH, H30TOII, PaJUOAKTHBHOCTH, MOJIEKYJIa, SHEPTeTUYECKUI YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoe
COCTOSTHHE BeIllecTBa, (PU3HMYESCKUE BETHINHBI M SIMHHLBI X U3MEPEHUS, CKOPOCTb.

Buosnorus: xnerka, opraHusM, Ouocdepa, IKOCHCTEMa, OOMEH BEHIECTB B OpraHH3Me, (OTOCHHTE3, MaKpO- U MHKPOAJICMEHTHI, BUTAMUHBI, OHOJIOTHYECKH AKTHBHBIC BEIIECTBA
(6enkwm, yrieBoasl, JKUPHI, pepMEHTHI).

I'eorpadwmsi: MuHEpaNbI, TOPHBIE TOPOBI, TOJIE3HBIE HCKOMIAEMBbIE, TOTLUIBO, PECYPCHI.
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XumMusi W 3I0pOBbE YEJIOBEKAa: IMpaBWiIa O€30MacHOTO WCHOIb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, OBITOBOM XMUMHH B IIOBCEIHEBHOW JKU3HU

IIpakTHUyeckue 3aHATHUSA

[IpakTnueckass pabota Nel2. «IIpuMeHeHHME XUMHUYECKHX BEIIECTB M TEXHOJOTHH C Y4EeTOM
Oymyuiei mpodeccuOHAIEHON ESATETHHOCTHY.

Pemienne kelic-3agay 1Mo TeMaM: IHILEBBIE NPOAYKTHI, OCHOBBI PallMOHAIBHOIO NHUTaHMUS,
BOXHEHIIME  CTPOUTEIbHBbIE M  KOHCTPYKIMOHHBIE MaTepUalibl, CEIbCKOXO3AiCTBEHHOE

IMPpONU3BOACTBO, KPACKH, CTCKJIO, KCpaMHUKd, MATCPpUAJIbl JI1 JJCKTPOHUKH, HAaHOMATCpHUAJIbL, 4
TEeKCTHJIbHBIE BOJIOKHA, WCTOYHUKU ODHEPrUU, OpraHMYEeCKHe W MHUHEpajbHble YyI0OpeHwus,
JICKAPCTBCHHBIC U KOCMCTUYCCKHUE IPCIapaThl, OnITOBas XUMUs, MaTEpUAJIBI U3 UCKYCCTBCHHBIX U
CHUHTCECTHUYCCKUX BOJIOKOH.

3ammra: IlpeacrtaBneHue pe3ynbTaTOB pelIeHUS Kelc-3a7ady B (QopmMe MHUHU-IOKIAna
(momyckaercsi UCIOJIb30BaHUeE rpaUuecKUX U MPe3eH TAIMOHHBIX MAaTEPHUaJIOB)

IMpome:kyTouHas arrecTanus o AucuuminHe (1uddepeHInpOBaHHBIN 3a4€T)

Bcero 72
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3. YCJaoBus PEAJIMBALIMN ITPOI'PAMMBbI
OBIIIEOBPA3OBATEJBHOU JUCHUIIJIMHBI

3.1. TpeOoBanuss K MHHMMAJIBHOMY MATEPUAIBHO-TEXHHYECKOMY
o0ecre4eHnIo

Jlnna peanmuzaniuu TpOrpaMMBbl TUCIUTUIMHBI TOJDKHBI OBITh MPEITyCMOTPEHBI
CIIEAYIOIUE ClIeUaIbHbIC TOMEIIECHUs: YIeOHbI KaOMHET XUMHUU U/WIH y4eOHOM
XUMUYECKOM JIabopaTopuHu.

D¢ GheKTUBHOCTh  TpenojaBaHus  0O0IIe00pa30BaTEeIbHON  JUCIUILIMHBI
«XUMUS» 3aBUCUT OT HAJUYMUS COOTBETCTBYIOIIETO MaTepHaIbHO-TEXHUYECKOTO
OCHAIIEHUs. DTO OOBACHAETCS OCOOCHHOCTSIMU JUCLMILIMHBL, B IIEPBYIO OYEPEb,
e€ DKCIEPUMEHTAJIbHBIM XapakTepOM, UIUPOKUM CIHEKTPOM TMPUMEHEHUS H
OPaKTUYECKOM  3HAUMMOCTBhIO. PekomeHayemoe  MarepHalbHO-TEXHUYECKOE
oOecrieyeHue KaOMHETa XUMUM W XHMHYECKOM J1a00OpaTOpHM  BKIIKOYAET:
CHELIMATIM3UPOBAHHYI0 MeOeldb M  CHCTEMbl XpaHEHHWs, TEXHUYECKUe U
AJIEKTPOHHBIE CpeNCcTBa OOY4YEHHs, JEMOHCTPAlMOHHBIE Yy4eOHO-HArJISAHbIC
nocoOusi, JIEMOHCTpAIlMOHHOE O0OpyAOBaHWE W MpUOOpPHI, JT1adOPaTOPHO-
TEXHOJOTMYecKoe 000pyqoBaHUE, JAOOPATOPHYI0 XMMHUYECKYIO MOCYAY, MOJAENU
(0ObeMHBIE U TUIOCKWE), HATYypallbHble OOBEKTHl (KOJUICKIIUU, XWMHYECKHE

PEaKTHUBBI), 000PYTOBaHUE JTAOOPAHTCKOM.

Cneunanu3upoBaHHasi MeOesib U CHCTEMbI XpaHEeHUs

1 | Cron naGopaTopHbBIN AEMOHCTPAIIMOHHBIN (C 3aIIUTHBIM, XUMOCTOHKUM M TEPMOCTOWKHM
MOKPBITUEM, PAKOBUHOM, ITOABOAKON U OTBEIEHUEM BOJIbl, CAHTEXHUKOM,
AIEKTPUUECKUMHU PO3ETKAMHU, aBTOMATaAMU aBAPUHHOT O OTKJIIOYEHUS TOKA)

2 | Cron n1abopaTOpHBIA JEMOHCTPAIIMOHHBINA ¢ HAJCTPOHKOH (C 3aIIUTHBIM, XUMOCTOUKHM U
TEPMOCTONKHUM TTOKPBITHEM)

3 | Cron yuenndeckuii 1a00paTOPHBIA, PEryIUPYEMBI IO BEICOTE (C 3aIIUTHEIM,
XUMOCTOUKHM M TEPMOCTONKUM MOKPBITHEM, PAKOBHHOW, OOPTUKOM MO HAPYKHOMY
Kparo, OJABOJIKOM U OTBEACHUEM BOJIbI, U CAHTEXHUKOM )/CTOJI YUCHUYESCKUH,
peryimpyemslii 1o BeICOTE (IPHOOpPETAeTCs TOIBKO MPH HATTMYUU CIEIHATBLHOTO
1a00paTOPHOT0 OCTPOBHOTO CTOJIA) (10O KOAUYECMBY 00YUAIOUWUXCsl)

4 | Cryn yueHU4eCKUH (no Koauwecmesy ooyuaouuxcs)

ol

OrHeryumTenb

6 | [docka kimaccHasi/PenbcoBasi cucTemMa ¢ KJIacCHOM M MHTEPAaKTUBHOM TOCKOM
(mporpammHOe obecrieueHue, IPOeKTOp, KPEIJICHNsI B KOMITJIEKTE )/HHTepaK TABHOM
naHenplo (mporpaMMHoe o0ecrieueHne B KOMIUIEKTE)

7 | Ctoz ¢ smuKaMu JUIsl XpaHeHUs/TyMOO# (pabouee mecmo npenodasameist)

8 | Kpecno opucnoe (pabouee mecmo npenooasamens)
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Jocka mpobkoBasi/Jlocka MarHUTHO-MapKepHas

10 | Cucrema (yCTpOHCTBO) JIJIsI 3aTEMHEHHST OKOH

11 | HIka¢ BHITSHKHOM MaHOPaMHBIH

12 | lkad mis xpaHeHus: yueOHbIX TOCOOUI

13 | Anreuka yHuBepcaibHas JUIsl OKa3aHUsl IEPBOM METUIIMHCKON MTOMOIIU

TexHuveckue cpeacTsa

MHoro¢yHKIIHOHATBHOE YCTPOWCTBO/IPUHTED

WHTepakTUBHEIIN MPOrpaMMHO-aNIapaTHBIM KOMITJIEKC MOOVIIBHBIN U CTaIlHOHAPHBIH
(mporpammHOe obecrieueHue, IpoeKTop, KperjieHne B KoMIuiekTe )/ PenbcoBas cucrema ¢
KJIACCHOM M MHTEPAKTUBHOW JIOCKOH (ITPOrpaMMHOE 0OecIieueHne, TPOCSKTOP, KPEIICHHE
B KOMILJIEKTE)/MHTEPAKTUBHOI MaHelbIo (IporpaMMHoe obecredeHre B KOMIIJIEKTE)

[TepcoHabHBII KOMITBIOTED C Meprdepruei/HOyTOYK (JIMIICH3NOHHOE MTPOTrPaMMHOE
obecrieueHue, 00pa3oBaTEIbHBIN KOHTCHT U CHCTEMa 3allUThl OT BPEIOHOCHON
nHdopMaIuu, mporpaMMHoOe o0ecrieueHue 111 U poBoi JadbopaTopuu, ¢
BO3MOKHOCTBIO OHJIAITH-0IpOca)

3JIEKTpOHHLIe cpeacrea oﬁyqe}mﬂ

DnexTpoHHbIE cpencTBa 00ydeHus/MHTepakTHBHBIE TOCcOOU/OHIANH -KypChI (10
paszoenam paboueil npocpammot)

I[eMOHCTpaIII/IOHHI)Ie y‘leﬁHO-HaFJIﬂ)IHI)Ie nocoous

CrnoBapu, ClipaBOUYHUKH, SHIMKIONEAUS (10 XUMUYECKUM HAYKAM)

Kommaekt IMOPTPETOB BCIIMKUX XHUMHWKOB

TTocoOus HATIISTHON SKCIO3UIINNA

AIWIN|F

[Tepuonnueckas cucrema xuMudeckux 3aemenToB .M. MenneneeBa

Cnennanu3upoBaHHasi MeOesib U CHCTEeMbl XPaHEHHUs /IJIs XHMHYECKOii JlabopaTopuu

1

JlaGopaTopHBIi OCTPOBHOM CTOJ (IBYXCTOPOHHUH, C 3aIIIUTHBIM, XUMOCTOUKHUM U
TEPMOCTOMKHUM ITOKPBITHEM, HAJCTOJIBEM, C MIOJCBETKON U JIEKTPUUYECKUMU PO3ETKAMHU,
MIOJIBOJIKOM M OTBEJIEHUEM BOJIbl, U CAHTEXHHUKOM)

Cryn naGopaTOpHBIH, PEryJIUPYEMbIH IO BHICOTE

Cron naGopaTOpHBIN TEMOHCTPAIIMOHHBIN (C 3aIMUTHBIM, XUMOCTOMKUM U TEPMOCTONKUM
MOKPBITUEM, PAKOBUHOM, TIOJIBOKON M OTBEICHUEM BOJIbI, CAHTEXHUKOH
ANEKTPUUECKUMHU PO3ETKAMHU, aBTOMATaMU aBaApUHHOTO OTKIFOYEHUS TOKA)

Cron maGopaTOpPHBIN TEMOHCTPAIIMOHHBIA C HAJICTPOHKOM (C 3aIIUTHBIM, XUMOCTOUKUM U
TEPMOCTONUKHUM ITOKPBITHEM )

Crou ¢ simuKaMu JUist XpaHeHus/Tym00it

(o3}

Kpecno opuchHoe

\‘

Orserymurens

JdemMoHCcTpanMOHHOE 000py/I0BaHME U TPUOOPHI /IJIsl KAOMHETA U J1adopaTopuu

Becs! anekTponHbIe ¢ USB-niepexo1HUKOM

CTOJIMK ITObEMHBIN

Lentpudyra gemoHCcTpalliOHHAS

[IITaTuB 1EMOHCTPALIMOHHBIN

Anmapat i POBEICHUSI XUMUUECKUX PEaKIINi

Anmnapat Knnna

DBIUOMETP

['openka yHHBepcaJlbHas

OO (N[OOI WN|-

[Tpubop 11t UITFOCTPALMK 3aBUCUMOCTH CKOPOCTH XUMUYECKHUX PEAKIIUN OT YCIOBUHI
OKPY’KaIOIIEN CpeJIbl

10 | HaGop ayist snekTponmsa 1eMOHCTPAlMOHHBIN

11 | TTpuGop st OMBITOB MO XUMHH C DJIEKTPUIECKUM TOKOM (J1a00paTOPHBIiL)

12 | TIpuGop a1t OKUCIIEHHSI COUPTa HAJl MEHBIM KaTaJHM3aTOPOM

13 | TIpubop st MOTydEHHS TATOUA0ATKAHOB 1EMOHCTPAIIMOHHBIH
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14

[Tpubop a1 MoJTydeHus: paCTBOPUMBIX BEIIECTB B TBEPJOM BHJIE

15 | YcranoBka s GUIBTPOBAHUS 110]] BAKYYMOM

16 | ITpuGop st onpeneneHus: coctaBa Bo3ayxa

17 | 'a30aHanu3aTop KUCI0pOJa M TOKCUYHBIX ra30B ¢ UMY POBOM MHAMKALIMEH MOKa3aTesne

18 | ITpubop 115t MILTIOCTPALIMU 3aKOHA COXPAaHEHUS] MACChl BELIECTB

19 | YcTaHoBKa 1711 IeperoHKU BEIIECTB

20 | bapomerp-anepous

21 | HaGop n1st m3y4eHusi BOJIOPOJIHOM SJHEPreTUKU

22 | pH-Merpsl (Donoanumenvroe eapuamuernoe 06opyoosanie)
JlaGopaTopHO-TeXHO10rHYecKoe 000py10BaHue 1Jis1 KaOMHeTAa U J1a0opaTopuu

1 | IlpubGop nsst mogydeHus raJouA0aJIKaHOB U CIO0XKHBIX 3(QUPOB 1abOpaTOpHbBII

2 | Konbonarpesarenb

3 | DIeKTpoIInTKa

4 | bans koMOMHMpOBaHHAas JJabopaTopHast

5 | Becsl 1i1s ChITydynx MaTepHaJioB

6 | [Ipubop myist morydeHus ra3os

7 | CniuproBka jabopaTopHas

8 | MaruuTtHas Memanka

9 | Mukpockor 1 poBoil C pyKOBOJCTBOM IMOJIL30BATENS U TOCOOMEM JJIsl YHaIIUXCSI

10 | HaGop a1t YUCTKH ONTHKH

11 | HaGop nocyasl i peakTUBOB

12 | HaGop nocyasl 1 NpUHAUIEKHOCTEH 7151 paOOThI C MaJIbIMU KOJIMYECTBAMU BEILIECTB

13 | HaGop npuHayieKHOCTEN U1l MOHTa)Ka MPOCTEUIIUX TPUOOPOB IO XUMUU

14 | HaGop mocy/abl ¥ MPUHAIISKHOCTEH U3 MponuieHa (MUKpoaadbopaTopust)

JlabopaTopHasi XuMu4ecKkasi mocyaa 1jsi KabMHeTa U J1abopaTopuu

1 | KommiiekT Kol 1eMOHCTpaIi OHHBIX

2 | HabGop npo0Ook pe3smHOBBIX

3 | Ilepexom cTeKISTHHBIN

4 | TIpobupka Bropma

5 | IIpobupka nByXKOJIEHHAsS

6 | CoenuHMTENH CTEKJITHHBIN

7 | 3a)xuM BUHTOBOI

8 | 3axum Mopa

9 | llIna"r cUIMKOHOBBIN

10 | KommiekT CTeKITHHON MoCcyAbl Ha nNutM(ax AeMOHCTPAlHOHHBIN

11 | o3upyroiiee yCTporuCcTBO (MEXaHMYECKOE)

12 | Kommekt uznenmii u3 kepamuku, hapdopa u dasaca

13 | KommrekT snoxxek happopoBbix

14 | KommiekT MepHbIX K0J0 Majoro oobema

15 | KommiekT MepHbIX K0JI0

16 | KommieKT MepHBIX MIMHAPOB MIACTUKOBBIX

17 | KoMIieKT MepHBIX HHJIMHAPOB CTEKISHHBIX

18 | KoMmieKT BOpOHOK CTEKJITHHBIX

19 | KoMmiekT numeTok

20 | KoMIIeKT cTakaHOB MJIACTUKOBBIX/CTEKIISIHHBIX

21 | KoMIuiekT cTakaHOB XMMHUYECKHUX MEPHBIX

22 | KoMIUIEKT CTaKaHYMKOB JUIS B3BEIIMBaHUS

23 | KOoMIUIEKT CTYMOK € ecTUKaMu

24 | HaGop mmateneii

25 | Ha0Oop nuHIIETOB
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26 | HaGop vamek [Terpu

27 | TpyOka cTekasHHAs

28 | DkcukaTop

29 | Yama kpucTrajimm3anuoHHas

30 | [umier THT CTBHBIC

31 | bropetka

32 | IIpobupka

33 | baHka moj; peaKTHBBI MO THIICHOBAS

34 | banka Moy peakTUBBI CTEKIISTHHAS M3 TEMHOT'O CTEKJIa C MPUTEPTON MPOOKOH

35 | HabGop ckJIIHOK AJ1 pacTBOPOB PEaKTUBOB

36 | [Tamouka cTexkiIgHHAA

37 | UltatuB ass npoObHpoK

38 | KommuiekT cpencTs 1J1sl HHAMBUIYATbHOMN 3aIUTHI

39 | KoMIuIeKT TepMOMETPOB

40 | CymibHas TaHeNb JJIsI TOCY/IbI

41 | dunbTpoBanbHAA Oymara/GpuiabTpbl OyMasKHbIE (QONOIHUMENbHOE BAPUAMUBHOE
obopyoosanue)

Mopenu (00beMHBIE H IIJIOCKHE), HATYPaJibHbIE 00beKThI (KOJJIEKIIUN, XUMHYeCKHe
peaKkTHBbI) VISl KAOMHETA U J1a00paATOPUH

Kommuiekt Mojenell KpuCcTaJIm4ecKuX PeeToK

Moneb MOJICKyJIbI OeiKa

Habop ny1st MoenupoBaHus CTPOSHHSI HEOPTaHUYECKUX BEIECTB

Habop 1y1st MoieupoBaHus CTPOSHHsI OPraHUYeCKUX BEIIECTB

Habop 1y1st MoieupoBaHus CTPOSHHSI aTOMOB M MOJIEKYIT

Habop n1i1st MoieMpoBaHus 3JIEKTPOHHOIO CTPOSHUS. aTOMOB

KoMriuiekT koyuiekiui

OINOOTPB|WIN|F-

KommmiekT XuMHudecKknx PCAKTHBOB

O6opynoBanue J1a0OPAHTCKOM KAOUHETA XUMUM

CTOJ ¢ AMMKaMu 7151 XpaHeHust/TyMOoi

Kpecno oducHoe

Crou 1abopaTOpHBIA MOEUHBIH

CYHII/IJ'IBHaSI IMMaHCJIb IJI1 IMTOCYAbI

[Hkad s xpaHeHus: yaeOHBIX TOCOOUH

Hlkad ny1g xpaHeHHs XUMHYECKUX PEaKTHBOB

[kad nyis xpaHneHus J1ad0opaTOPHOM MOCYABI/TIPUOOPOB

Hlxad BbITSHKHON

OO NO |0 WIN|F-

JlaGopaHTCKUM CTOJ

Cryn nabopaTopHbId, PEryJIUpyeMbli 10 BHICOTE

=
k=]

:‘)HCKTpI/I‘{eCKI/Iﬁ AKBAAUCTHILJIAATOP

=
N

[kad cymmabHbII

[EEN
w

Pe3unoBeIe ICPUYATKHU

[N
SN

KommuiekT epiieit 17151 MbIThS JJA0OPaTOPHON MOCY/IbI

3.2. UudopmannonHoe odecneyeHne peaan3aunu MporpaMmmbl
Jns  peanuzanvu  OpoOrpaMMbl  JUCHUIUIMHBL  OMOIMOTEYHBIM  (OH.T
0o0pa3oBaTelbHON OpraHu3alu JIOJDKEH HWMETh IeYaTHbIC W/WIM DJICKTPOHHBIC

y4eOHUKH W pa3padOTaHHbIE B KOMIUIEKTE C HHMH ydeOHble mmocoOus (mpu
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HaJII/I‘-II/IH), JAOIIYIHICHHBIC K HMCIIOJIB30BAHHIO IIPH PCAIN3allUU O6paBOBaTCJIBHBIX

IpOrpaMM CpEIHEro MpoQEeCcCHOHATBLHOTO 00pa3OBaHMs, pealu3yeMbIX Ha 0aze

OCHOBHOTr0 00m1Iero obpaszosanus’.

IIpn peanusanuu nporpaMMbl AUCUUILIMHBL BO3MOXKHO MCIIOJIb30BAHUE
ANEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB, JOMYIIEHHBIX K MCIOJIb30BAHUIO MPU

peanu3anyu 06pa3oBaTebHBIX IPOrPaMM CpeaHero oomero oopazobanmus O,

® TIpuka3 MunucTepcTBa npocBemienus Poccuiickoii ®enepanun ot 5 Hos6ps 2024 1. N 769 «O6 yTBepskacHUN
(enepanbHOTO NepeyHst y4eOHUKOB, TOMYIIEHHBIX K UCIOJIb30BAHUIO TIPH PEeATU3aNU UMEIOLIIX
roCyJapCTBEHHYIO aKKpEIUTALlUI0 00pa30BaTeNbHbIX IIPOrPaMM HaqalIbHOTO OOIIEro, OCHOBHOTO OOIIETO, CPEHErO
o011ero o0pa3oBaHus OPraHU3AUAME, OCYLIECTBIAIOIIUMH 00Pa30BaTEIbHYIO ASSTEIbHOCTD, 1 YCTAHOBICHUU
NPe/IeNIbHOTO CPOKA HCIIOJIb30BaHUS HCKITIOYEHHBIX YUeOHHKOB U pa3pabOTaHHBIX B KOMIUIEKTE C HUIMHU Y4eOHBIX
nocobuii» (B akTyaibHOM peaakuuu). Ccblika Ha yKa3aHHBIN NMpHKa3 akTyainbHa Ha 20.02.2025 r.

10 TTpuka3z Munucrepctsa npocsetnenus Poccuiickoit Denepamuu ot 18 mronst 2024 1. N 499 "O6 yTBepKIeHUH
(enepabHOTO MEpeyHst AJIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, JIOMYNICHHBIX K UCIIOIB30BAHUIO MIPU
peanu3anyy UMEIONIMX FOCYIapCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTeIbHBIX MPOrPaMM Ha4aIbHOTO OOLIEro,
OCHOBHOTO 00I1IeT0, CpeTHero oo0miero oopa3oBaHus» (B aKTyalbHOM penakinu). Cchulka Ha yKa3aHHbBIN TPHUKa3
aktyanpHa Ha 20.02.2025 1.
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4. KOHTPOJIb M OHLIEHKA PE3YJbBTATOB OCBOEHUA
OBIIEOBPA3OBATEJABHON JUCIIUTIJIMHBI

KoHTporib W oOlleHKa pe3yibTaToB OCBOEHHUS 00I1e00pa3oBaTeIbHON
JUCUUIUIMHBI PACKPBIBAIOTCA Yepe3 NUCUUIUTMHAPHBIEC PE3YJIbTaThl, HAIIPABJIECHHBIE
Ha (opMupoBaHME OOMMX M MNPO(EeCCHOHANbHBIX KOMIETEHUUN MO pa3ieinaM
U TEMaM COJIep)KaHusl yueOHOro MaTepuania.

Oo6masi/mpodeccnoHaTbLHasA THun OIEeHOYHBIX
m pod Pa3znen/Tema 1 .
KOMIIEeTEeHI U MeponpusATHI
OK 01. Beibupats criocods! pereHus Tema 1.1-1.7
3a71a4 podeccHoHaNbHON AeITeIbHOCTH Tema 2.1,2.2
MIPUMEHHUTENBHO K pa3JIMYHbIM KOHTeKcTaM | Tema 3.1
TectupoBanue
Tema 4.1 v .
CTHBIN OIpocC
Tema 5.1-5.4 poc
Pemenune pacuétHbIX 3a1a4
Tema 6.1 Hab
a0l HUE 33 XOI0M
Tema 7.1 TOACHHE 32 XOZ0
BBIITOJIHEHUS TPAKTHKO-
Tema 8.1 OJHE pa 0 .
OpPMEHTUPOBAHHBIX 3aIaHHI
OK 02. Ucmosib30BaTh COBPEMEHHBIE Tema 1.2, 1.4, P p o
[IpencraBienue
CpelcTBa IMOMCKa, aHaIN3a U 16,17
pe3yIbTaTOB
WHTEpNpeTalni HHPOPMALIUH, U Tema 2.1,2.2
MPAKTUYECKUX U
WH(OpPMAITMOHHBIC TEXHOIOTUH IS Tema 4.1,4.2
. nabopaTopHBIX padboT
BBINOJIHEHHUS 3a]1a4 PoQecCcr OHAIbHON Tema 5.2-5.4
[IpoBenenre XuMUYECKOrO
eI TSIIbHOCTH Tema 6.1 SKCIE enTa
KCIICPUMEHT
Tema 7.1 B p
BITTOJTHEHH €
Tema 8.1
KOHTPOJIbHBIX
OK 04. Tema 1.7 p
) i Tema 2.1,2.2 pador no
qg(i)eKTI/IBHO B3aMOJICHCTBOBAThL U T 4.1’ 4-2 pA3/IeNaM M CITHIITHHBI
paboTaTh B KOJIJICKTUBE U KOMaH/I€ 1, 4. OLeHKa CaMOCTOSTEIbHO
Tema 5.2-5.4 N
BBIMTOJHEHHBIX 3aJaHUI
Tema 6.1 3aruTa pemeHns Keic
Tema 7.1 p o
3aj1a4 (¢ yueToMm Oyayuient
Tema 8.1 npo¢eccruoHaIbHON
OK 07. ConeiicTBOBaTh COXpaHEHUIO Tema 1.7
~ JESITEIIBHOCTH )
OKPYXaroIIeH Cpebl, Tema 5.1 .
Brinonnenne 3aganuii
pecypcocOepexenuto, NpuMeHsTh 3HaHus | Tema 8.1 o
MIPOMEKYTOUHOMN
00 U3MEHEHUH KJIMMaTa, MPUHIIHUITBI
aTTecTanuu
OepeKIIMBOro NMPOU3BOJICTBA, dPPEKTUBHO
JICHICTBOBATh B YPE3BBIYANHBIX CUTYAITUAX
HKll

1 TIK ykaseisatotcs B coorBercTsuu ¢ ®I'OC CITO peanusyemoii mpodeccun/crnenuanbHOCT .
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