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1. O6mas xapakrepucTuka padoueii mnporpaMMspl IMCHUNIIMHBI
O.12 Xumus

MecTO0 AMCUMIIMHBI B CTPYKTYPe OCHOBHOM NPO¢eCCHOHAIBHOM

o0pa3oBaTeJbHON POrpaMMbl

JNucnumummaa OJ.12  Xumusa  sgBiIsgeTcss  00sS3aTeIbHOM — YacThIO

0011e00pa3oBaTeNbHOTO 1UKIAa 00pa30BaTENbHON MPOrpaMMbl B COOTBETCTBUU C

dbenepaibHbIM 00pa30BaTENbHBIM CTAaHAAPTOM CPEIHEro O0IIero oOpa3oBaHuUs IO
cnenuanbHocTh 38.02.02 CTtpaxoBoe Jemno (1Mo 0Tpaciisim).

Tpynoemkocts aucuumauasl O/1.12 Xumus Ha 6a30BOM ypOBHE COCTaBISICT

72 4aca, u3 KoTopbix 60 4yacoB — 0a30BbIH MOIYJIb W 12 4acoB — MPHUKIATHOU

MOZYJIb, BKJIFOYAIOIINI MPAKTUKO-OPUEHTUPOBAHHOE COJICPKAHUE, YCHIINBAIOIIEE

npo(UIBHYIO COCTABIISIONLYIO IO KOHKPETHON CHEIHMATIbHOCTH.
[lpuknagHoit MOAynb BKIIOYAaeT pasznen 8 «Xumus B ObITY U

MIPOU3BOJICTBEHHON JIESITENIBHOCTH YEJIOBEKA», KOTOPBIA peAU3yeTcss M1 BCEX
npodeccuil/cnenuarbHOCTe  METOAOM — PEIICHUsT  KEMCOB,  CBSI3aHHBIX €
HKOJIOTUYECKOM  O€30MacCHOCTHIO W OLEHKOW  MOCJEACTBHM  OBITOBOM |
MPOU3BOJICTBEHHON  JESATEIBLHOCTH, COOTBETCTBYIOIIEH  oTpacisiM  Oyayiiein
po¢heCCUOHATIBHON JIEATEIIbBHOCTH O0y4arOIUXC .

1.2. lleqin 1 muIaHMpyeMble Pe3yJabTAThI 0CBOCHHS JUCHUILIUHbBI

1.2.1. Henan v 3a1a4u AMCHUILIAHBI

Conepkanue mporpaMMbl  00IIc00pa30BaTEILHON TUCIUIUTHHBI  « XUMHUS»
HaIIPaBJICHO HA JJOCTUKEHUE CIEIYIOIIUX LeJIei:

— dbopMUpOBaHUE CHUCTEMbl XUMHYECKUX 3HAHUW KaK BakHeHIen
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOM KApTHUHBI MHUPA, B OCHOBE KOTOPOW JIEXkKaT
KJIFOUEBbIC MOHATUSA, (PYH/IAMEHTAJIbHBIC 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHUE SI3bIKA
HAayKH, YCBOGHHWE M  TOHMMAaHHE  CYIIHOCTH  JOCTYNMHBIX  O0O0OIICHUI
MHPOBO33PEHUYECKOT0 XapakTepa, O3HAKOMIICHHE C WCTOpPUEN UX pa3BUTUS U

CTaHOBIJICHHUA,

— dbopMUpOBaHUE U pPa3BUTHE TMPEACTABICHUNW O HAYYHBIX METOJax
MO3HAHUSI BEHIECTB M XHUMHYECKUX peaKIuid, HEOOXOAUMBIX ISl MPUOOpETCHUS
YMEHUN OPUEHTHUPOBATHCS B MHUPE BEUIECTB M XUMHYECKHX SIBJICHHUM, MMEIOIIUX

MECTO B IIPUPO/IC, B IPAKTUYECKON U TOBCEHEBHOM KU3HH;



- pPa3BUTHC YMGHI/Iﬁ u CII0CO00B ACATCIBbHOCTH, CBA3aHHBIX C
Ha6JIIO,HeHI/I€M U 00BSICHEHHEM XHMHYECKOT'O OKCIICPUMCHTA, CO6JHO,ZIGHI/I€M ITpaBHJI

0e301MmacHOro o0panieHus ¢ BeIeCTBAMH.

3ajaun TUCHMILIHHDI:

1)  chopmupoBaTh MOHUMAHKE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUICCKUX
MPOIIECCOB W SBJICHUM B OKpYXKaIOIIeH cpelie, a TakKe HUX CBS3b C IIEJIOCTHOM
HAyYHOW KapTUHOW MHpa U JPYTHUMHU €CTECTBEHHBIMH HAYKaMU;

2)  pa3sBUTb YMCHHS  COCTaBIATh  (POPMYJbl  HEOPraHMYECKHUX U
OpraHUYeCKUX BEIICCTB, YPAaBHEHUS XUMHUUYECKUX peaKIuid, OOBSCHATh MX CMBICI,
WHTEPIPETUPOBATH PE3yJIbTAaThl XUMHUECKUX IKCIICPUMEHTOB,

3) chopMUpOBaTh HABBIKKM TIPOBEACHUS MPOCTEHINNX  XUMHYECKUX
HKCIEPUMEHTANIbHBIX ~ UCCIEJOBAHUM C  COOJIOJICHHMEM TpaBW  0€30MacHOro
oOpalleHus ¢ BEIIeCTBaMU U JIa0OPaTOPHBIM 000PYI0BAHUEM;

4)  pa3BUTh yMEHHS HAaXOAWTh, AaHAJU3UPOBATH M  HCIOJb30BaTh
nHQOpPMAITMI0O XUMHUYECKOTO XapaKTepa U3 PasIudHbIX  HHGOPMAIMOHHBIX
HMCTOYHUKOB, BKJIIOYasl Y4EOHYIO JUTEpaTypy, HaydHbIe MyOJMKAllM WU WHTEPHET-
pecypchl;

5) chopMupoBaTh  yMEHMsI  MPOTHO3UPOBATH  MOCIEACTBUS  CBOEH
JNEATCIBHOCTH W XUMHUYECKUX IIPUPOJHBIX, OBITOBBIX U TMPOU3BOICTBEHHBIX
MIPOIIECCOB, YUNUTHIBAS BO3MOKHBIE YKOJIOTHUECKHUE M COIMATBLHBIC BO3ICHCTBUS;

6) chopMUpOBaTh TOHMMAHUE 3HAYUMOCTH JOCTHXKEHUM XUMHUYCCKOM
HAYKW W TEXHOJOTUW ISl Pa3BUTHSA COIMAIBHOM M TMPOU3BOICTBEHHON cdep C
YMEHUEM TTPUBOJIUTH MMPUMEPHI UX TIPUMEHECHHS B Pa3IMUHBIX c(pepax >KU3HU.

1.2.2. Ilnanmpyemble Ppe3yJbTaThl OCBOCHUS 001e00pa30BaTeIbLHOM
IUcHUIIMHBI B co0TBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Ocob6oe 3HaueHue o61IcoOpazoBaTebHaAs JUCIUIUINHA «XUMUS» HUMEET MpHU
dbopmupoanuu u pazsutuu OK 01; OK 02; OK 04; OK 07 u IIK, npeacraBiieHHBIX B

aKTyaJIM3UPOBAHHBIX Or'oC CIIO o npodeccun/crnenuaibHOCTH.



Koa n
HANMEHOBaHHe
(opmupyembIx
KOMIIeTCHIIUI

[InanupyeMble pe3ybTAThl 0CBOCHHS THCIUIIUHBI

I[ucumumnapm,le2

OK 01. Beibupats
CIOCOOBI PEICHUs
3amad
npodeccnoHaTBEHOM
IS TEITbHOCTH
NPUMEHUTEIBHO K
pa3InYHBIM
KOHTEKCTaM

Oﬁumel—
JInyHOCTHBIE Ppe3yabTaThl [O0JKHBI OTPaXKaTh B
4yacTu:
TPYAOBOr0 BOCTIMTAHHUSA:
— TOTOBHOCTH K TPydy, OCO3HAaHHE I[EHHOCTH
MacTepcTBa, TPyAoIto0ue;
— TOTOBHOCTh K AKTHUBHOMN JesITeNbHOCTU

TEXHOJIOTUYECKOW W COIMAIbHOM HampaBlIeHHOCTH,
CIIOCOOHOCTh ~ WMHUIMUPOBATh, IUIAHUPOBATH WU
CaMOCTOSITENILHO BBIMIOJIHATH TAKYIO AESITETbHOCTD;
MHTEpEC K pa3iudHbIM cdepam mpodheccCHoHaTBHOMI
JESITENIbHOCTH.

MeTaﬂpe}]MeTHI)Ie pe3yJbTaThbl J0/IZKHBI OTPAKATDh:

OsBianenue

YHUBepPCAJIbHBIMH y4eOHBbIMH

NMO3HABATEJIbHBIMHM JIEHCTBUSIMH:
a) 0a30Bble JIOTHYECKHUE 1eliCTBUS:

CaMOCTOSITENIFHO (POPMYIIMPOBATh M aKTYAJIN3HPOBATH
npobJeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

YCTaHABIMBAaTh  CYIIECTBEHHBIH  MPU3HAK  WIH
OCHOBaHUs MJI1 CpaBHEHHS, KIaCCUPUKAIUU H
00001IeHNS;

OTIpEIeNIATh J(SH) 5 NIeSITEIILHOCTH, 3a71aBaTh
napaMeTpsl U KPUTEPUU UX JOCTHUIKCHHUS,

BBISIBJIIATH SaKOHOMepHOCTI/I nu HpOTI/IBOpe'-II/IH B

paccMaTpruBaACMBIX ABJICHUAX,
BHOCUTb KOPPCKTHUBBI B JCATCIBHOCTH, OLCHHBATH

JAucuunyimHapHble pe3yJbTAThl J0JIKHbI OTPAKATH:

IIP6 01. chopMUPOBAHHOCTH MPEACTABICHUN: O XUMUYCCKOM
COCTABJISIFOLIEH E€CTECTBEHHOHAy4YHOW KapTUHBI MHUpPA, POJIH
XUMHUHM B TO3HAHUM SIBICHUW TPUPOILI, B (OPMUPOBAHUU
MBILIUIEHUSI M KYJIbTYpbl JMYHOCTH, €€ (yHKIMOHAIHHOU
IPAaMOTHOCTH, HEOOXOIUMOM [JIi pEHICHUS MPAKTHYECKUX
3a/1a4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOUICHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOM Cpelie;

IIP6 02. BiaseHue CUCTEMOM XMMHUYECKUX 3HAHWH, KOTOpas
BKJIIOYAET:  OCHOBONOJIATAIOIIME  TMOHATUS  (XMMHYECKUN
AJIEMEHT, aToOM, OSJCKTpOHHas o00ojoYka aroma, s-, p-, -
3JIEKTPOHHBIE OPOUTAIN ATOMOB, HOH, MOJIEKYJ1A, BAJIECHTHOCTb,
3JEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIEHUS, XUMHYECKas
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, YIIIepOaHBIN
CKeJeT, (YHKIHOHANbHAs TIpyNma, pagukaig, H30MEpHUs,
M30MEphI, TOMOJIOTHYECKUN psill, TOMOJIOTH, YTJIEBOJOPOIbI,
KHCIIOPOJI- M a30TCOJEpKAIIUe COEAUHEHUs, OHOJIOTHYECKH
aKTUBHBIE BeleCTBa (YTJEBOIBI, KHUPbI, OENKH), MOHOMED,
MOJINMEP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJEKYJISIPHBIE
COEIMHEHMS, KPUCTAJUIMYECKAss PEHIeTKA, TUIbl XUMHUYECKUX
peakuui (OKHCITUTENbHO-BOCCTAHOBUTENBHBIE, 9K30-U
SHAOTEPMHUYECKHE, pEeaKIHd HWOHHOTO OOMEHa), pacTBOp,
JJEKTPOJIUTHI, HERJIEKTPOJIUTHI, AIEKTPOIUTHYECKAS
JUCCOIMAIUsA,  OKUCIUTENb, BOCCTAHOBHUTENb, CKOpPOCTh
XUMUYECKON PEAKIMU, XHUMHYECKOE PaBHOBECHE), TEOPUU H
3aKOHBI (T€OpHS XMUMHYECKOTO CTPOEHHUS OpPraHU4YEeCKUX
BemectB  A.M. bByriepoBa, Teopusi ANEKTPOJIUTHYECKOM

! O6ume Ppe3yJbTaThl OCYIIECTBISIOTCS B COOTBETCTBHHU C JIMYHOCTHBIMU U MetanpenmerHbiMu pesynbraramu @PI'OC COO (IIpukaz Munoopraykn Poccun ot 17.05.2012 Ne 413 (penaxums

o1 27.12.2023 r.), B (hOpMUPOBAHUH KOTOPBIX Y4acCTBYeT 001e00pa3oBaTeIbHas JUCHUIUINHA.

2
JuciuiuimHapHble pe3ybTaThl OCYIIECTBISIIOTCS B COOTBETCTBUM C TPEeOOBaHMSIMHM K NpPEIMETHBIM pesyiabTataM 0azoBoro yposHs (IIP6), ycranosnennsiMu @I'OC COO (Ilpukas

Muno6pHayku Poccun ot 17.05.2012 Ne 413 (pemakuust ot 27.12.2023 r.), ¢ cOXpaHEHHEM UCXOHOH HyMepaLuH.
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COOTBETCTBUE PE3YJIHTATOB IEJSIM, OIIEHUBATH PUCKHU
HOCJIEICTBUIN NeATEILHOCTH.

0) 0a3oBblIe HCCIeA0BaTEIbCKHE TeHCTBUS:

BJIaJACTh HaBBbIKaAMU yqGGHO-HCCHGIIOBaTCJIBCKOf/'I u
HpOeKTHOI;'I ACATCIIbHOCTH, HAaBbIKAMU Pa3pCUICHUA
npo0Jem;

BBISIBIISAITh  TIPUYMHHO-CIICJICTBEHHBIC  CBS3M U
aKTyaJIM3UpOBaTh 3a/iady, BBIIBUTATh THIIOTE3Y €€
PCIICHMA, HAXOAUTh ApTYMCHTLI IJId JOKa3aTCJIbCTBA
CBOUX YTBCp)KHCHHﬁ, 3a1aBaThb nmapamMeTphbl u
KPUTEPUH PELLICHUA;

aHAJIM3UPOBATh MOJYYCHHBIC B XOJI¢ PEIICHUS 3a7auu
pe3yJIbTaThI, KPUTUYCCKH OLICHMBATh ux
JIOCTOBEPHOCTb, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX
YCIIOBHSIX;

YMCTb IMCPCHOCUTL 3HAHUA B IIO3HABATCIBHYIO M
MPAKTUYECKYIO 00JIaCTH KUZHEAEATEIIEHOCTH.

Jnyccouuranuu, nepuoanueckuii 3akon .M. MenneneeBa, 3aKkoH
COXPAaHEHUS MAacChl), 3aKOHOMEPHOCTH, CUMBOJIUYECKHUH SI3bIK
XUMHH, (DAKTOJIOTUYECKHE CBEICHUS O CBOMCTBaX, COCTaBe,
NOJlyYeHUu U Oe30MacHOM HCIOJNb30BAHUHM  BaKHEHUIINX
HEOPTaHWYECKUX M OPraHWYecKHMX BEIIECTB B OBITY U
MPAKTUYECKOH JeSITeTbHOCTH YeJIOBEKa;

I1P6 03. chopMHPOBAHHOCTH YMEHUH BBISABIATH XapaKTEpHBIC
OpU3HAKW M B3aUMOCBSI3b H3YYEHHBIX MOHSTHHA, NPUMEHATH
COOTBETCTBYIOIIME TMOHSATHUS TP OMHUCAHUU CTPOCHUS W
CBOMCTB HEOPraHMYECKUX M OpPraHMYeCKUX BEIIeCTB M HX
MPEBPAILCHH; BBISIBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUU C
MOHSTUSMH U TPEJCTABICHUSMU JAPYTUX €CTECTBEHHOHAYYHBIX
MPEIMETOB;

IIP6 04. cdhopMUPOBAHHOCT, YMEHHIl  HCIIOJIb30BaTh
HAaMMEHOBAHMSI XUMHUYECKUX COCIMHEHUM MEXIYHAPOJIHOTO
COI03a TEOPETUYECKON U MPHUKIATHON XUMHH U TpUBHUAIbHBIC
Ha3BaHUS BAKHEUIIIUX BEIIECTB (ITUJICH, alleTUIICH, TIUIEPHUH,
¢denon, dopMmanbaerua, yKCycHas KHUCIOTa, TTIUIUH, YrapHbINA
ra3, yrJIeKUCJIBIA Ta3, aMMHUaK, TallleHas W3BECTh, HETralleHas
U3BECTh, MUTHEBAas COJa W JIPYTHX), COCTaBIATH (POPMYIBI
HEOPraHUYECKNX ¢ OpPraHWYECKUX BEIIEeCTB, YpPAaBHECHHS
XUMHYECKHUX pPEeaKIHid, OOBSICHATh MX CMBICHT; MOATBEPKAAThH
XapaKTepHbIC XUMUYECKHE CBOMCTBA BEIIIECTB
COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMHU U 3aMUCSIMH YpaBHEHUN
XUMHYECKUX PEAKIIU;

P66 05. cdopmMupoBaHHOCTH yMEHUH  YCTaHABIWBATH
MIPUHAJIC)KHOCTh M3YYCHHBIX HEOPTaHUYECKUX u
OpPraHMYECKUX BEIIECTB K OMPEJIEIECHHBIM KJaccaM U TpyIIaM
COCMHEHMH, XapaKTEepU30BaTh HUX COCTaB W BaXKHEHIIUE
CBOMCTBA;  OMNpENENsITh  BHABl  XUMHUYECKHX  CBs3eHl
(koBaneHTHAsI, MOHHAS, METAJUTMYECKas, BOJOPOJHAS), THUIIbI
KPUCTANTMYECKUX PEHIETOK BEIIeCTB; KJIacCU(DUIIUPOBATH
XUMUYECKHUE PEAKIINH;

I1P6 07. chopMHpPOBAHHOCTH YMEHUN MPOBOAUTH PACUETHI 11O
XUMHYECKUM (GOopMyJiaM U YPaBHEHUSM XHMUYECKUX peaklui




C MCIIOJIb30BaHMEM (U3NYECKUX BEJIMYMH, XapaKTEePHU3YIOLIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpMaJIbHbIE ~ YCIIOBMSI) Ta30B, KOJIMYECTBA  BEILECTBA;
UCIIOJIb30BaTh CUCTEMHBIE XUMHUECKUE 3HAHUS IJIs NIPUHATUS
pelIeHNH B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C
BEIIECTBAMU U X IPUMECHEHUEM.

OK 02. Ucnonb30oBath
COBpEMEHHBIC
CpeICTBa IMOUCKA,
aHaIM3a u
UHTEPIIpETALNH
uHpOpMaLUU 1
nH(pOpMaLIOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3a/1a4
npodeccHnoHATEHOM
JesITeNbHOCTH

qacTu:

JInyHOCTHBIE Ppe3yJabTaThl JOJKHBI OTPAXKATH B
LHEHHOCTH HAYYHOI0 MO3HAHUS:
c(OpMHUPOBAHHOCTh MHPOBO33PEHHU,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HayKu U  OOLIECTBEHHOM IPaKTHKH,
OCHOBaHHOT'O Ha Jaore KYJIbTYp,

CIOCOOCTBYIOLIETO  OCO3HAHUIO
IIOJIMKYJIETYPHOM MHMPE;
COBEpLICHCTBOBAHUE SA3BIKOBOM M  YUTATEIbCKOMN
KyJIbTYypbl Kak CpEACTBAa B3aMMOJEHUCTBUS MEXIY
JIXOJIBMH U TTO3HAHMS MUDPA.

CBOCro MeECta B

MeTtanpeaMeTHblIe Pe3yJabTaThl J0JKHbI 0TPAXKATH:

OsBJjaneHue

YHHBepCAJbHBIMHU y4eOHbIMH

NO03HABATEJIbHBIMU 1eHCTBUAMM:
B) pa6ora ¢ ungopmanmeii:

BIQ/IETh HABBIKAMU TOJY4YeHHs HHpOpMAINK U3
UCTOYHUKOB  pa3HbIX  THUIIOB,  CAMOCTOSITEIHLHO
OCYIIECTBIISATh TOMWCK, aHAJINU3, CHCTEMAaTU3alUI0 H
MHTEPIIPETANI0 MHPOPMAIIUU PA3NUYHBIX BUIOB H
dbopM TpeCTaBICHNUS;

co3/1aBaTh TEKCTHl B Pa3IMYHbIX (popmarax ¢ y4yeTom
Ha3Ha4YeHHUs] WHPOPMAIMH U IIeNIeBON ayAUTOPHH,
BbIOMpas oNTUMaibHYI0 (OpMYy TpPEICTaBICHHUS H
BU3YaIH3aIi;

OILICHUBATh JIOCTOBEPHOCTb,
nHpopManuu, €€ COOTBETCTBHUE

JIETUTUMHOCTbD
IIpaBOBbBIM n

JAucnumimHapHbie (NpeaMeTHbIe) pPe3yabTaTbl U J0JIKHBI
0TPakKATH:

IIP6 06. BiageHUE OCHOBHBIMHU METO/IaMU HAYYHOTO MMO3HAHUS
BEIIIECTB W XMUMHUYECKUX SIBJICHUMN (HAOIIOIECHHE, U3MEPEHHUE,
9KCIIEPUMEHT, MOJICTIUPOBAHUE);

I1P6 07. chopMHpPOBAHHOCTH YMEHUH MPOBOAUTH PACUETHI 110
XUMHYECKUM (opMyJiaM U YPaBHEHUSM XUMHUYECKUX peaKIui
C HCIIOJIb30BAaHUEM (DM3NYECKUX BEIWYHH, XapaKTEPH3YIOLINX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, oObeMa
(HOpMaJlbHbIE ~ YCIIOBUSI) Ta30B, KOJIMYECTBA  BEILECTBA;
UCIIOJIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS ISl IPUHATHUS
pelieHui B KOHKPETHBIX KU3HEHHBIX CUTYAIIUSX, CBA3aHHBIX C
BELIECTBAMH U UX IPUMEHEHHEM;

IIP6 08. cdopMUPOBAHHOCTH YMEHUN IUTAHUPOBATh W
BBIIIOJIHATh ~ XMUMHUYECKUH  DKCHEpPUMEHT  (TpeBpalleHus
OpPraHMYECKUX BEIIECTB IPU HArpeBaHUH, MOJYYEHHE ITHIICHA
U UW3y4YeHHE €ro CBOMCTB, KauyeCTBEHHbIE peaklIUU Ha
albACTU/IbI, KpaxMmal, YKCYCHYIO KHCIOTY; JeHaTypauus
OCIIKOB TPH HAarpeBaHWU, IIBETHBIE pEAKIUU  OEIKOB;
MPOBOJIUTh PEAKUUH HOHHOIO OOMEHa, OMNpEIeNsATh Cpeay
BOJHBIX PAaCTBOPOB, KAYECTBEHHbIE pPEAKIUU Ha CyiabdaT-,
KapOOHAT- M XJIOPUJ-aHHOHBI, HA KAaTUOH aMMOHHS, pelIaTh
SKCIEpUMEHTAIbHBIE 3a7aun 1o TemaM "Meramisl" U
"Hemeramnsl") B COOTBETCTBUM C NPaBWJIAMH TEXHHUKH
0e30macHOCTH  TpH  OOpaleHuH C  BEHIECTBAMU W
71a00paTOpHBIM 00OPYZOBAaHHEM; TMPEJICTABIATh PE3YIbTAThI
XUMHYECKOr0 DJKCIIepUMEHTa B (opMme 3alucu ypaBHEHUH
COOTBETCTBYIOIIUX peaknuii u (HopMynHpoBaTh BBIBOIBI Ha
OCHOBE 3THX PE3YyJIbTATOB;




MOPaJIbHO-3THUYCCKUM HOPMaM;

— BIQJICTh HABBIKAMHM pACIIO3HABAHWS W  3aIIUTHI
uHopmarnuu, UHGOPMAIIMOHHOW  O€301aCHOCTH
JMYHOCTH.

IMP6 09. chopMHUPOBAHHOCTL YMEHHS  AHAIU3UPOBATH
XUMHUYECKYI0  HMH(pOpMAIMIO, IMOJy4aeMyl M3  pa3HbIX
HMCTOYHUKOB (CpeACTB MaccoBoi nHpopmanuu, cetb HTEpHET

U JIPYTHE).

OK 04. DddexTuBHO
B3aMMO/ICHCTBOBATH U
pabortath B
KOJUICKTHBE U
KOMaHjIe

JIMYHOCTHBIE Pe3yJbTAaThl JI0JKHbBI

YacTH:

rPaKIAHCKOTr0 BOCIIMTAHUSA:

— TOTOBHOCTb BECTH COBMECTHYIO JESTEIHHOCTh B
WHTEpEecaxX rpak/IaHCKoro oOIIeCTBa;

— yMEHUE  B3aUMOJCHCTBOBaTh C  COLMAJIbHBIMU
WHCTUTYTaMH B COOTBETCTBUM C HUX (PYHKUHUSIMHU U
Ha3HAUYCHUEM.

MeTanpeamMeTHblie pe3y/ibTaThl J0JKHbI OTPAKATH:

OBjajieHHe YHMBEPCAJbLHBIMH KOMMYHHMKATHBHBIMH

JefcTBUSIMU:

0) coBMeCTHas 1eITeJIbHOCTD.

— IIOHHMAaTh u HCIOIb30BaTh MpEUMYyIIEeCTBa
KOMaHJAHOW ¥ UHIMBUyaJIbHOU paboThI;

— TIpUHUMATh  I€JIM  COBMECTHOW  JICSITENIbHOCTH,
OpraHU30BBIBaTh U KOOPJAUHUPOBATH JCUCTBUS IO €€
JOOCTHKEHUIO: COCTaBJIISITh JIaH e CTBHUM,
pacmpenensaTh poJid ¢ y4eTOM MHEHUW YYaCTHHKOB
00CYXJaTh pe3yIbTaThl COBMECTHOU PabOTHI.

OBjajleHHe  YHMBEPCAJBHBIMH  PeryJasiTUBHbIMH

JeHCTBUSIMM:

r) NpUHATHE ce0sl M APYTruX JIoaei:

— TPUHUMATh MOTHUBBI U APT'YMEHTHI APYTHX JIIOJIeH NpU
aHaJIN3€ PE3yNbTATOB JIEATEIbHOCTH;

0oTpa:kaTb B

— TIPU3HABATH CBOE MPABO W NPABO JAPYTUX JIIOJIEH Ha
OIIINOKH;
- pa3BI/IBaTB CHOCOGHOCTB IIOHUMATh MI/Ip C Imo3unuun

JAucnumimHapHbie (NMpeaMeTHbIe) Pe3yabTaTbl U J0JIKHBI

0TPakKATH:
IIP6 08. cdopMUPOBAHHOCTH YMEHUW IUIAHUPOBATh H
BBITIOJIHATh ~ XUMHYECKMH  OKCHEPUMEHT  (TpeBpalleHus

OpTraHUYCCKUX BCHICCTB IIPU HAIPCBAHUU, IMOJTYUCHUC ITUJICHA

M W3y4YCHHE €ro CBOWCTB, KAYECTBEHHBIC pEAKIMU Ha
aNbJIETH/IbI, KpaxMald, YKCYCHYIO KHUCJIOTY; JeHaTypanus
OCJIIKOB TpU HArpeBaHUM, IIBETHHIE pPEaKUUU OEJKOB,

IOPOBOJUTHh PpEaKUUH HOHHOIO OOMEHa, OHpEeNeNsTh Cpeay
BOJIHBIX PpAacTBOPOB, KadE€CTBEHHbIE pEaKIMH Ha Ccyibdar-,
KapOOHAaT- M XJIOPHUJ-aHWOHbBI, HA KaTHMOH aMMOHHUS; peIIaTh
SKCIEpUMEHTAIbHBIE 3a7aun 1o TeMaMm "Metamnsl" u
"Hemerannsl") B COOTBETCTBMM C MpaBWIAMH TEXHHUKH
0e30macHOCTH  Tpu  OOpaleHuH C  BEIIeCTBAMU |
71a00paTOpPHBIM 00OPYAOBAaHHEM; TMPEJICTABIATh PE3YIbTAThI
XUMHUYECKOI0 JKCIIEpUMEHTa B (opMe 3alucu ypaBHEHUM
COOTBETCTBYIOLIMX peakuuid M (GOpMyIupoBaTh BBIBOJBI Ha
OCHOBE 3THUX PE3YyJIbTATOB.




JPYroro 4ejioBeKa.
OK 07. JIMYHOCTHBIE Ppe3yJbTaThl AOJKHBI OTpaxarb B | JlucummianHapHsbie (IpeaMeTHbIE) Pe3yJbTAThl U JAOJIKHBI
ConeiicTBOBaTH YacTu: 0TPAXKATH:
COXPAHEHUIO IKOJIOTHYECKOr0 BOCIIMTAHMS IIP6 01. chpopmMupoBaHHOCTH MPEACTABICHUI: O XUMHYECKON
OKpYXKaloUIen Cpelbl, | — CchHOPMHUPOBAHHOCTh  DKOJOTHYECKOW  KYJIBTYPBI, | COCTABJIAIONIEN €CTECTBEHHOHAYYHON KapTUHBI MUPa, DPOJIU
pecypcoc6epe>KeHI/IIO, NOHHMAHHE BIMUSIHUS COLUHMAIBbHO-DPKOHOMHYECKHUX | XMMHH B IIO3HAHUH SIBJICHHI npupoanl, B (bOpMI/IpOBaHI/II/I
MPUMEHSITh 3HAHUS 00 [IPOLIECCOB HA COCTOSIHME TPUPOHON M COLMANbHOI | MPIIICHUA M KyIBTYPhI JIMYHOCTH, €€ GyHKIIMOHATHHOU
M3MEHEHUH KJIMMAaTta, cpem, 0CO3HAHME FI06aIEHOIO xapakTepa | [PaMOTHOCTH, HEOOXOJUMOW Il pElIeHUs] MPAKTUYECKUX
MIPUHIIUIIBI KOTOTHYECKHX TIPOGIEM; 3718 1 SKOJNOTHYECKH 000CHOBAHHOTO OTHOILIEHUS K CBOEMY
OepexKIIMBOTO . . 310POBBIO U IPUPOJHOM Cpee;
MIPOU3BOJICTBA, - fUiaHup OBaHPUIe 1 OCYMCCTRICHIE  ICHCTRIH % mpe 10. c(OPMHPOBAHHOCTh YMEHHUH COOJIIOATh TMpaBHIIA
3¢ pexTUBHO OprzKaIOmeH cpeic Ha  OCHOBC SHAHMA  LCICH | oo normueckn 1eIecoo0pa3Horo TMOBEACHUS B OBITY H
JICCTBOBATD B YCTOUYHBOTO Pa3sBUTHA 9CJI0BCUCCTBA, TPYI0BOIi JEATEILHOCTH B LEIAX COXPAHEHHSI CBOETO 30POBbS
Ype3BbIYANHBIX — AKTUBHOC HEMPUSITHE ICHCTBUH, MPUHOCAIIMX BpeX | y OKpYXKarollled NPUPOAHOM Cpenbl; YYUTHIBATh ONACHOCTh
CUTyalHsaIx OprX(aIOHIGﬁ cpenc, BO3JICUCTBUS HAa JKUBLIC OpraHu3Mbl OIIPEICICHHBIX BCIICCTB,
— yMeHHe MIPOTHO3UPOBATH HEOJIaronpusATHEIE | IOHMMas CMBICI  IIOKa3aTelid IMpEeAEIbHOM  JOIyCTUMOMU
OKOJIOTHUYECKHE  IIOCJIEACTBUSA  NpEalpUHHUMaeMbIx | KOHIICHTPALUH.
JIEMCTBUM, IPEJOTBPALLATD UX.
MeTanpeaMeTHbie pe3ybTaThbl J0JLKHBI OTPAXKATD:
Osnanenue YHHBEPCAJIbHBIMH Y4eOHBIMH
NMO3HABATEJIbHBIMHM IeHCTBUSIMM:
B) padora ¢ nHpopManmei:
— WUCIOJNB30BaTh  CpeACTBa  MH(POPMAIMOHHBIX U
KOMMYHUKAIMOHHBIX  TEXHOJIOTUA B  PELICHUH
KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX u
OPraHU3alMOHHBIX 3a1a4 c coOroeHIEM
TpeOOBaHUI JPrOHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI,  pecypcocOepexeHus,  MPaBOBBIX U
ATUYECKUX HOPM, HOPM nH(OPMAIMOHHON
0€30MacHOCTH.
K.

QJICMCHTBI

VkaspiBarotest  [IK,
npodeccun/cnenuansaocta CIIO.

KOTOpBIX (OPMHUpPYET MPUKIAIHOW MOAYJIb (MpoecCHOHAIbHO OpPHEHTHPOBaHHOE coaepkanue) B coorBercTBUM ¢ PI'OC  peanuzyemoii

10



11



2. CTpykTypa 1 coaepxanme oomeoodpazoBarebHOi qucuuiuiuabl B/1.12 Xumus

2.1. O0beM JUCHUIIMHBI U BUbI y4e0HOH padoThI

. Oo0beM B
Bua yueOHoii padoThl
yacax
O01bém 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 72
Conep:xanue yueOHOro MaTepuaJia 72
BT. 4.:
TEOPETUYECKUE 3aHATUSA 34
MIPaKTUYECKHE 3aHATHS 24
71a00paTOPHBIE 3aHATHS 14
IIpodeccuoHaIbLHO OPpEHTHPOBAHHOE co/lep:KaHue (Co/lep:KaHue 10
4
MPUKJIAJTHOI0 MOIYJIfA)
BT. 4.:
TEOPETUUECKHE 3aHATHS 4
MPAKTUYECKHUE 3aHITUS 4
JlaGopaTopHble 3aHATHS 2
. 5 3auér ¢
IIpomeskyTounasi arrecTanus (1uddepeHIupOBaHHBIHN 3a4eT) -
OLIEHKOii

4
[IpodeccrnoHanbHO OPUEHTUPOBAHHOE COJIEPKAHUE MOKET OBITH pacIpeelieHo 1Mo pa3/esiaM (TeMaM) WIH CKOHIICHTPUPOBAHO
B pazaene [IpuknagHoit Moayib.
5 o
dDopMa IIPOMEKYTOUYHOU aTTECTAINU U KOJIMYCCTBO YaCOB, OTBOAMMBIX Ha €€ MPOBEACHUE, PETIIAMCHTUPYIOTCA yqe6HBIM

mwranom OIT CITO
15
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2.2. TemaTu4eCKMH IJIAH M COACPKAHUE U CHUTIHHBI

HaumeHoBaHue Conepskanue yueGHOro MaTepuaia (OCHOBHOE M NPoecCHOHATLHO opHenTHpoBanHoe)®, | O6bém | MopMupyembie
pa3/ieJioB M TeM J1a00paTOpHbIe M NPAKTHYEeCKHE 3aHATHS, IPUKJIATHONH MOLYJIb YacoB | KOMIETeHIUH
1 2 3 4

Coaep:xkaHue y4eOHOro MaTepuaJa 60
Paznen 1. TeopeTrnueckue 0CHOBbI XMMHH 16
Tema 1.1. Conep:xkaHue yueOHOro MaTepHaJia 2 OK 01
OcHOBHBIE XUMHUYECKUH 37eMEHT. ATOM. SlApo aToMa, M30TOIBL. DIEKTPOHHAS 000I0YKa. JHEPreTUIECKHE
XUMHMYECKHE TOHATUS |ypOBHH, HMOAYPOBHH. ATOMHbIC OopOHTany, s-, P-, d- amemeHThl. OCOOCHHOCTH pacIpeeIeHuUsl 1
U 3aKOHBI, CTPOEHME |3JEKTPOHOB IO OPOHUTAISIM B aTOMax HJIEMEHTOB IEPBBIX UYETHIPEX MEPUOJIOB. DIEKTPOHHAS
aTOMOB ~ XMMMYECKUX |KOH(Urypaus aroMoB. OCHOBHbIE XUMUYECKHE 3aKOHbI
3JIEMEHTOB IlpakTHYeckHe 3aHATHA

[Tpaktuyeckas pabora Nel. «OCHOBHBIE KOJMYECTBEHHBIC 3aKOHBI B XHMHH W PacueThl II0

YPaBHEHMSIM XMMHUYECKUX PEaKLuil».

OTHOCUTENBHBIE aTOMHAasi U MOJICKYJIsipHas Macchl. MossipHas Macca. KonudecTBo BeliecTsa. 1

MaccoBast nons BemiectBa. 3akoH ABorajpo. MomspHblii o0bem raszoB. OTHocuTeNbHas

IUTOTHOCTPH T'a30B. PacueTsl MO ypaBHEHHMSM XMMUYECKHUX PEAKIUi C UCIIOIB30BAHUEM MAacCCOBOM

JIOJIM BEIIeCTBA, 00beMa (HOpMaJIbHbIE YCIIOBHS) a30B, KOJIMYECTBA BEIECTBA
Tema 1.2. Copaepxxanue yuyeOHOIro MaTepuasa 2 OK 01
[leprouuecKuit TlpaKkTHYeCKHEe 3aHATHS OK 02
3aKOH 1 |[Ipaktuueckast padorta Ne2. «M3yueHune nepuognueckux 3aKOHOMEPHOCTEN M UX B3aUMOCBSI3U CO K’ ...
ITeproguaeckast CTPOCHHEM aTOMOBY.
cucreMa XUMHYCCKUX |[lepnommyeckas cucrema xummudeckux snemeHToB J[.M. MenneneeBa. CBsi3b MEPHOIMYECKOTO 9

snementoB  JI. N
MenneneeBa, UX CBS3b
c COBPEMEHHOM
TeopHen CTPOEHHUS

3aKOHa " Hepnonnqecxoﬁ CUCTCMBI XUMHUYCCKUX JJICMCHTOB C COBpeMeHHOP’I Teopneﬁ CTPOCHUSA
aTOMOB. 3aKOHOM€pHOCTI/I N3MCHCHHMS CBOMCTB XHMHYECKUX 9JICMCHTOB, O6p33yeMBIX nMH
MMPOCTBIX M CJIIOKHBIX BCIICCTB IIO I'pylIlaM U NCPUOJgaM Hepﬂozu/mecxoﬁ CHCTEMBI. 3HAUCHHE
NEPUOANYCCKOro 3aKOHa W CHCTCMbl XHMMHYCCKHUX JJICMCHTOB HI/I MeHneneeBa B PA3sBUTHUH

® O6pasoBarebHAs OpraHU3ALHMs BIPABE CAMOCTOSTENHEHO ONPEENATh TOCIEA0BATEIPHOCTD H3YUEHHS PA3IEIOB I TeM, BXOIAIIAX B HHX, 4 TAK)KE TepepacipeesTh KOIHIECTBO
9acoB TSI OCBOSHHSI 00yUJaOMUMHUCS YIeOHOTO MaTepralia, C y4eToM JIOTHKHU (POpMUPOBaHHS AUCHUIUIMHAPHBIX PE3YIIBTATOB, OOIINX U MPO(HECCHOHATBHBIX KOMITETCHIINH,

MEXXIIPEIMETHBIX CBS3€H ¢ APYTMMH AUCIUINTHHAMH 0011e00pa3oBaTeIbHOTO B 00IIenpodecCHOHaIRHOTO IHKIOB yuebnoro miana OIT CIIO.
" VxassiBatorcs I1K, s7meMeHTbI KOTOPHIX (OPMUpPYET MPHKIAZHON MOYITh (MPOdECCHOHATBHO OPHEHTHPOBAHHOE coxepikanne) B coortBerctsun ¢ ®IOC CITO peanmsyemoit
npodeccun/cnenuansaocta CI1IO




aTOMOB HayKH.
VYcTaHOBIIEHUE CBSI3M MEXKIY CTPOEHHUEM ATOMOB XMUMHYECKHMX 3JIEMEHTOB M IEPUOANYECKUM
WU3MEHEHUEM CBOWCTB XUMHUYECKHX DJIEMEHTOB U UX COCIMHEHUN B COOTBETCTBUU C IOJIOKEHUEM
Ilepnonnueckold cucTeMsbl. PerieHue NmpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKMX 3aJaHUM Ha
XapakTepu3aluilo XUMHUYECKHX 3JeMeHTOB «MeTauinyeckue / HeMeTallIMuecKue CBOMcTBa
XUMHUYECKHX 3JIEMEHTOB B COOTBETCTBHUM C MX JJIEKTPOHHBIM CTPOCHHUEM M II0JIO)KEHHEM B
NEPUOANYECKON CUCTeMe XUMHUECKUX dieMeHToB JI.M. MenneneeBay
Tema 1.3. Copnepxxanue yueOHOIro MaTepuasa OK 01
Crpoenne  BemecTBa | CTpoeHHUE BelIecTBa. XUMHUUECKas CBSA3b. BUIbI XMMUYeCKOW CBsI3M (KOBAJCHTHASI HETIOJSIpHAS U
u IIPUPOJA | MOJIApHAs,, MOHHAs, MeTajjaudeckas). MexaHu3Mbl 00pa30BaHUs KOBAJEHTHOW XHUMHUYECKOU
XMMHUYECKON  CBS3H. | CBA3M  (OOMEHHBI W JIOHOPHO-aKLENTOpHbIM). Bogoponnas  cBa3b.  BaneHTHOCTb.
Msuoroo6pasue DneKTpoOoTpULATEIbHOCTh. CTeneHb OKUCIeHNs. FIOHbI: KaTHOHBI M AaHHOHBI
BEIIECTB IIpakTnyeckue 3aHATHS
[Tpaktuyeckas padora Ne3. «CtpoeHue BemecTBa U MPUPOia XUMUIECKOHN CBSAZH.
JleMoHCTpauus Mojened KpUCTAJUIMYECKMX PELIETOK: HMOHHOM (XJIOpUI HaTpusi), aTOMHOM
(rpadut u anmMas), MOJEKYJIApHOU (YIVIEKMCIBIM a3, UOA), METAJUIMYECKON (HAaTpuil, MarHui,
Menb). PelieHue npakTHUeCKUX 3alaHUl HAa COCTABIEHHUE JIEKTPOHHO-rpaduueckux (Gopmyi
asieMeHTOB 1—4 nepuonos
Tema 1.4. Copepxanue yueOHOIro MaTepuaa OK 01
Knaccudukanus, Knaccudukanus Heopranmueckux BeuiectB. HomeHknaTypa HeopraHu4eckux BemecTB (OKCHIbI, OK 02
u HOMEHKJIATypa | TUAPOKCHU/IbI, KHCIOTHI, coiiM). BelecTBa MOJIEKYISPHOTO U HEMOJEKYJISIPHOIO CTPOCHHS.
HEOpPraHUYECKUX ArperatHble coCTOsiHUS BemiecTBa. Kpucramnuyeckue u aMop(dHble BeliecTBa. 3aKOH
BELIECCTB MIOCTOSIHCTBA COCTaBa BEILECTBA. THIbI KPUCTAUIMYECKUX PEIIETOK (aTOMHasi, MOJEKYJspHasi,

MOHHAsI, METAJIJINYECKast). 3aBUCUMOCTh CBOMCTBA BEHIECTB OT THUIA KPUCTAIUIMUECKON PEMIETKU

HpaKTuqecm[e 3aHATHSA

[TpakTunyeckas pabora Ne4. «HomeHKkIIaTypa HEOPraHUUECKUX BEILIECTBY.

Pemenne npaktryeckux 3aiaHuil no kiaccu(rKaluy, HOMEHKIAType U XUMUUYECKUM (hopMyrnam
HEOPraHMYECKUX BEILECTB pa3JIMYHbIX KJIaccoB (yrapHbIil ra3, YIJIEKMCIBIM TIa3, aMMHaK,
raiieHass M3BeCTb, HETralleHas W3BeCTb, NMUThEBAs cola WU APYTUX): Ha3BaHUS BEILECTB IO
mexxayHapoanoit (MIOITAK) wunu TpuBHaIbHOH HOMEHKJIATYpEe W COCTaBlIEHHE (OPMYIIBI
XUMHYECKHX BEIIECTB, ONpEeIeNIeHne NPHUHAUIeKHOCTH K kiaccy. [lowck wHbopmanuu 1o
Ha3BaHUAM, UJICHTU(UKATOPaM, CTPYKTYPHBIM (opMyiaM. AHAJIN3 XUMHUYECKOW MH(MOpMAIHH,
MOJIy4aeMOM W3 pa3HbIX HCTOYHHMKOB (CPEICTB MaccoBOM HMH(opMmamuu, ceTb MHTepHeT u

JIPYyTHUE)




Tema 1.5.
Tunsl XUMHYECKUX
peakuuii

Conep:kanue y4eOHOT0 MaTepuaJia

Xumnueckass peakuus. Krnaccudukanus XMMUYECKHX peakuid B HEOPraHUYECKOW U
OPraHMYECKONM XUMHUHU. 3aKOHBI COXPAHEHHUS MAacChl BEILECTBA, COXPAHEHUS M IPEBPAILCHUS
SHEPrUM IPU XUMHUUYECKUX peakiusax. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE pEaKUUU (ypaBHEHUS
OKHUCJICHHUA-BOCCTAHOBJICHUS,  CTENEHb  OKHCIEHUS, OKHCIUTEIb W BOCCTAHOBUTEID,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE PEAaKLMU B IPUPOAE, IPOU3BOACTBEHHBIX IIpoLEccax U
AKHU3HEIEATEIIbHOCTH OPraHU3MOB)

OK 01

Tema 1.6.
CKOpOCTh XMMHUYECKUX
peakuuii. XHMHUYECKOE
paBHOBecHE

Coaep:xanue yueOHOTro MaTepHaJia

CKOpOCTh peaklMM, €€ 3aBUCUMOCTh OT pa3iMyHbIX (HAKTOPOB: MPHPOJBI PEArHPYOLINX
BEUIECTB, KOHLEHTPALMU PpPEarupyrolux BEIIeCTB, TEMIEpaTypbl U IUIOMIAIU PEaKLHOHHON
noBepxHocTH. TeroBble 3()h(PEKThl XUMHUUECKUX PEeaKLUii: 3K30- U SHAOTEPMUUECKUE PEaKIUH.
OOpatumble peakuuu. Xumuueckoe paBHoBecue. @DakTopbl, BIMAIOLIME HA COCTOSHUE
XMMHUYECKOTO paBHOBECHUs (KOHLIEHTpALMsl pEareHTOB MM IMPOJIYKTOB pEaKLUH, IaBJIECHUE,
temneparypa). [Ipunnun Jle Hlatense

IIpakTH4yeckue 3aHATHS

[Tpaktuueckass pabota NoS. «BiusHue pa3nuuHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKIum».

Pemenne mnpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUl Ha aHanmu3 (AKTOPOB, BIUSIOUIMX Ha
W3MEHEHUE CKOPOCTH XUMHUYECKON peakinu. 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEaKiuu OT
INPUCYTCTBHUSl KaTalu3aTopa Ha MpUMEpPE pAa3IoKEeHUs IEepPOKCHAa BOAOPOJA C IOMOIIBIO
TUOKCHJAa MapraHila ¢ Karamasbpl. PelieHne MNpakTHUKO-OPHEHTUPOBAHHBIX 3aJaHMil  Ha
npumeHnenue npunnuna Jle-lllarense mis HaXOXICHUS HANPABJICHHUS CMEIIEHUS PaBHOBECHS
XUMHYECKON peakIny U aHaJnu3 (PaKkTOpOB, BIUSIONIMX HA CMEIICHNE XUMHUECKOTO PAaBHOBECHS

OK 01
OK 02
IIK...

Tema 1.7.

PactBopsl, Teopus
ANEKTPOIIUTUIECKOU
JACCOLMAIIN 51
HOHHBII 00MeH

Coaep:xanue yueOHOro MaTepHaJia

PacTBOpsl. Buapl pacTBOpOB MO COJEpKAHUIO PACTBOPEHHOTO BeHIecTBAa. PacTBOPUMOCTE.
[Tonsatne o aucnepcHbIX cucteMax. VICTHHHBIE M KOJUIOMJOHBIE pPacTBOpbl. MaccoBast nois
BenlecTBa B pactBope. [lonsTue o Bonopoanom nokasarene (pH) pactBopa. DnexkTponutuyeckas
quccormanusi. CUIIbHBIE U Cl1a0ble 3JIEKTPOJIUTHI, HEAIEKTPOIUTHI. Peakiinn noHHOro ooMeHa

JlabopaTopHble 3aHATHS

JlaGopatopHas padota Nel «[IpuroroBneHue pacTBOpPOB».

IIpuroroBneHue pacTBOPOB 3aJaHHOW MACCOBOM JOJIEH PAaCTBOPEHHOTO BEIIECTBA, IPOBEICHUE
peakuuii HMOHHOTO OOMEHa, OIpeNeleHue Cpelbl PAacTBOPOB  BEIIECTB C  MOMOIIBIO
YHHUBEPCAJIBHOIO HWHAMKATOpa (KHCas, HEHUTpanbHas, IIEJI0YHas). 3aJaHus Ha COCTABICHHE
VOHHBIX peakuui. PernieHune NpakTHKO-OpMEHTHPOBAHHBIX PACUYETHBIX 3aJaHMH Ha pacTBOPBHI,

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




HCIIOJIB3YEMBIC B OBITOBOH U HpOHSBOHCTBGHHOfI JACATCIBbHOCTH YCJIOBEKa

Konrtpoabnasi pabora
1

CtpoeHue BellecTBa U XMMHUYECKUE peakiuu (o paszaeiny 1)

Pa3nea 2. Heopranuyeckasi Xumust

10

Tema 2.1.
DOU3NKO-XUMHYECKIE
CBOMCTBa
HEOPraHUYeCKUX
BCILIECTB

Conep:kanue y4eOHOT0 MaTepuaJia

Meramnbl. [lonoxkenune wetammoB B Ilepuonnueckoit cucreMe XMMHYECKUX DJIEMEHTOB.
OCOOCHHOCTH CTPOCHMS DJIGKTPOHHBIX 000JI04eK atoMoB MertauioB. OOmmue ¢dusndeckue
cBoiictBa MeTawioB. CIIaBbl METAUIOB. ODJEKTPOXMMHYECKUW pAJl HANPSHKEHWM METasuIioB.
XHWMHYECKHUE CBOMCTBA BAXKHEHINIMX METAJUIOB (HATPUM, KAJIMH, KaJIbIMK, MarHWi, aJtOMHHHH,
[IUHK, XpOM, JKeJIe30, MeAb) W HuX coeauHeHud. OOmue CcrocoObl TOJTYYCHHS] METaUIoB.
[TpyMeHeHne MeTaJlJIOB B OBITY M TEXHUKE

Hewmeramnsl. [lonoxxenne HemeramioB B Ilepuonnueckoi cucreMe XUMHYECKUX daeMeHToB 1.
MenneneeBa 1 0COOEHHOCTH CTPOCHUs aTOMOB. DU3HUECKHE CBONCTBA HEMETAIIOB. AJUIOTPOIHS
HEMETAJUIOB (Ha MpUMeEpe KHCIoponaa, cepbl, ¢ocdopa u yriepona). XUMHUESCKHE CBOHCTBA U
MPUMEHEHNE BaKHEUITNX HEMETaUIOB (TaJIOT€HOB, cepbl, a30Ta, (hocdopa, yraepoaa U KpeMHUs)
U UX COEAMHEHUH (OKCHJIOB, KHCIOPOJCOJEPKAIIMX KHCIOT, BOJOPOJHBIX COEIUHEHHUI).
ITpuMeHeHre BaXHENIINX HEMETAJUIOB M UX COEVMHEHUN

XUMHUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHMYECKUX BELIECTB (OKCHUIOB, TMIPOKCHJIOB,
KHUCIIOT, cojiell M np.). 'eHeTnyeckas CBsA3b HEOPraHWYECKUX BEILECTB, MPUHAJIEKAIIUX K
pPa3IUYHBIM Ki1accaM. 3aKOHOMEPHOCTH B M3MEHEHMM CBOMICTB MPOCTBHIX BEIIECTB, BOJOPOJHBIX
COEJIMHEHUH, BBICIIMX OKCHJIOB ¥ THIPOKCUIIOB

IIpakTHYeckHe 3aHATHA

[TpakTrueckast padota Ne6. «DU3UKO-XMMHUYECKHE CBOWCTBA HEOPIAHUYECKUX BEIIECTBY.
CocraBineHHe ypaBHEHMHM XUMHUYECKMX pEaKUUd C Y4YaCTHMEM MPOCTBIX M  CIOXKHBIX
HEOPraHMYECKNX BEIIECTB: METAJUIOB M HEMETAUIOB; OKCHUAOB METAIJIOB, HEMETAIUIOB U
aM(OTEPHBIX 3JEMEHTOB; HEOPraHMYECKUX KHUCIIOT, OCHOBAHUH M aM(OTEpHBIX TI'MIPOKCHIOB;
HEOPTraHWYECKHUX COJIEH, XapaKTEPHU3YIOIINX UX CBOMCTBA.

Pacuérel Macchl BemecTBa Wi 00bEMa ra3oB 10 MU3BECTHOMY KOJMUYECTBY BEIECTBA, Macce MU
00BEMY OIHOTO W3 YYacTBYIOLIMX B PEaKIMM BEIIECTB, pacuéThl Macchl (00bEMa, KOIMYECTBa
BELIECTBA) MIPOJYKTOB PEAKLMHU, €CIM OJHO W3 BEIIECTB MMEET NpuMecH. PemieHue mpakTuko-
OpPUEHTHPOBAaHHBIX 3a/laHUIl Ha CBOICTBA, COCTaB, MOJyYeHHE M O€30MaCHOE HCIOJIb30BAHHE

OK 01
OK 02
OK 04
IIK...




BaKHEHIIINX HEOPTraHNYCCKUX BCIICCTB B 6HTy n HpO(i)eCCHOHaHBHOﬁ JCATCIIBHOCTH YCJIOBCKA

Tema 2.2. Coaepxxanue yueOHOIro MaTepuasa 2 OK 01
Unentudunkarms JlaGopaTopHbie 3aHATHS OK 02
HEOPraHHICCKNX JlaGopaTtopnas pabora Ne2 «nentudukanys HEOPraHMIECKUX BEIIECTBY. OK 04
BCIIECTB Pemienne skcrniepUMEHTANBHBIX 3a/1ady M0 XMMHUYECKUM CBOMCTBAM METAJJIOB U HEMETAJUIOB, IO
paclo3HABaHUIO M IMIOJIYYCHUIO COEJIMHEHUN METaUIOB U HEMETauloB (B3auMOJEHCTBHE 4
THJIPOKCUA AIFOMUHUS C PACTBOPAMHU KHCIOT M IIeioYeH,). MneHTuduranus HeOpraHm4ecKux
BEIIECTB C MCMOJIb30BAaHUEM HX (PUIUKO-XUMUYECKUX CBOMCTB, XapaKTEPHBIX KaueCTBEHHBIX
peakuuii. KayecTBeHHBIE peakuuu Ha cyiabdar-, KapOOHAT- U XJIOPUA-aHHUOHBI, HA KATHOHBI
METAJIJIOB U KATUOH aMMOHUS
Konrtposbnasi paGora o
5 CBolicTBa HEOPraHUYECKUX BELIECTB (110 pasneiny 2) 1
Paznen 3. TeopeTnueckue 0OCHOBBI OPraHMYeCKOl XUMUM 4
Tema 3.1. Coaep:xanue yueOHOT0 MaTepHaJia 4 OK 01
Knaccudukanus, [IpenMeT opranuyeckoil XuMuu: €€ BOZHUKHOBEHHUE, Pa3BUTHE U 3HAUYCHUE B IMOJYYEHHUU HOBBIX
CTPOEHHE U|BELIECTB M MaTepuasnoB. Teopus cTpoeHus opraHumdeckux coeauHeHuid A.M. bytineposa, eé
HOMEHKJIaTypa OCHOBHBIE ToJI0keHUsA. CTpYyKTypHBIE (OPMYIIbI OpraHMYECKUX BemecTB. ['oMonorus, nzomepusi.
OPraHUYECKUX BEUIECTB | XMMHUECKAs CBSI3b B OPraHMYECKUX COCAMHEHUSIX: KPaTHBIE CBS3U, G- U T-CBSI3U. 2
[IpencraBiaenne o KiaccupUKaMM OpraHUMYECKUX BemlecTB. HomeHkIaTypa opraHMYecKHX
COCMHEHUH (CHCTeMaTHYeCcKas) ¥ TPUBHAIbHBIC Ha3BaHHsI BAKHEHIIINX MPEICTaBUTENEH KIIaCCOB
OpPraHUYECKUX BEIIECTB
IIpakTHyecKue 3aHATHSA
[TpakTnyeckas pabora Ne7. «HomeHKIIaTypa OpraHMYeCKHX BEIECTBY.
OsznakomiieHne C 0Opa3llaMM OpraHMYECKUX BEIIECTB W MaTepualaMd Ha WX OCHOBE,
MOJIIUPOBAHNE MOJIEKYJI OPIraHWYECKUX BEIECTB, HAOIIOCHNE U ONUCAHNE IEMOHCTPALIMOHHBIX
OTIBITOB T10 MPEBPAIIECHUIO OPraHNYECKUX BEIIECTB NMPH HarpeBaHuM (IUIaBJICHUE, OOYTIIMBaHUE U 2
ropenue). CocraBieHue MOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (DOPMyJ OpraHUYeCKHX BELIECTB
OTIENBHBIX KJIACCOB, WCIONB3ys WX Ha3BaHUS TI0 CHCTEMAaTHYeCKOW W TPUBHAIBLHOU
HOMEHKJIaType (STWIIEH, aleTWIeH, TIJIMLIEpHH, (eHod, (opManbaerui, YKCyCHas KHUCIIOTa,
rmnuH). Pacdersl mpocteifmeit GpopMynbl opraHU4eCKOW MOJIEKYJIbl, UCXOJS U3 3JIEMEHTHOIO
cocrtasa (B %)
Pasznen 4. YriieBoaopoasl 10
Tema 4.1. | Conepsanme yueGnoro marepuana 8 OK 01




YriaeBogopoapl M HX
MPUPOJIHBIE HMCTOYHHUKHU

[IpenenbHbIe YTiaeBOIOPOAbI (AJIKaHBI): COCTAaB U CTPOCHUE, TOMOJIOTHYECKUN psifl. MeTaH U 3TaH:
COCTaB, CTpOCHHE, (PU3MYECKHEe W XUMHYECKHE CBOWCTBA (PEakiMu 3aMEIICHUS U TOPCHUs),
MOJIy4YEHUE U IPUMEHEHHE.

HenpenenbHble yrieBogopoibl (aIKEHbl, aJIKaJUEHbI, aJTKUHBI).

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTHUECKHH psa. DTHICH M IMPOMIICH: COCTaB, CTPOCHHE,
duznyecKue U XMMHYECKHE CBOWCTBA (PEaKIMK THIPUPOBAHUS, TaJOTCHUPOBAHUS, THIPATALINH,
OKHCJICHUS U TTOJIMMEPU3AIIH ) TIOJyYCHUE U IPUMEHCHHE.

Ankanuensl: OyramueH-1,3 u metunOyraauen-1,3, XuMUYeCKOe CTPOCHHE, CBOWCTBA (peakius
MOJIMMEPU3AITUH ), IPUMEHEHHE (TSI CHHTE3a IPUPOTHOTO M CHHTETHYECKOTO KaydyKa U PE3UHBI).
AJIKMHBI: COCTaB M OCOOEHHOCTHM CTPOCHHUS, TOMOJOTUYECKHH psAn. AIETUIIEH: COCTaB,
XUMHUYECKOE CTpOeHHEe, (HU3WYECKHEe W XUMHUYECKHE CBOWMCTBA (pEaklW TUIPUPOBAHMUS,
raJlOTeHUPOBAHUS, TUApPATAlMM  TOPEHHUs), TMOJIyYeHHEe U  NpUMEHEHHe  (MCTOYHHUK
BBICOKOTEMIIEPATYPHOTO TJIAMEHU JIJIsl CBAPKHU M PE3KH METAJJIOB)

Apomarnyeckue yrieBoJopozs! (apensl). beHzom u Tomyon: cocrtaB, cTpoeHHe, (U3HYECKHE U
XMMHUYECKHE CBOMCTBA (peaklUM IajJOreHUpOBaHMs U HUTPOBAHUS), MOITyYE€HUE U MPUMEHEHHE.
ToKkCcMYHOCTH apeHOB (BiIUsHUME OEH30Ja Ha OpPraHu3M 4YelloBeKa). ['eHeThueckas CBSI3b MEXIY
YII€BOAOPOAAMH, IPUHAICIKAIMMHY K Pa3JIU4YHBIM KJIACCaM.

[TpupoaHbIe UCTOYHUKHU YTIeBOAOPOAOB. [Ipupoauslii ra3 u nomytHeie HedTsAHBIE ra3el. HedTh 1
e€¢ mnpoucxoxjaeHue. CnocoObl mnepepaOOTKM He(PTH: TEPEeroHKa, KPEKUHT (TepMUYECKHM,
KaTaJduTHueckuit), nuponu3. IlpoaykTel mnepepaboTku  HePTH, UX MNPUMEHEHHE B
IIPOMBIIITIEHHOCTH

U B ObITy. KaMeHHBIN yrosb ¥ IPOAYKTHI €ro nepepaboTKu

OK 02
OK 04
IIK...

Tema 4.2.
DOU3NKO-XUMHYECKIE
CBOMCTBA
YIJIEBOAOPOJOB

Coaep:xanue yueOHOro MaTepHaJia

JlaboparopHble 3aHATHUS

JlaGopatopHas pabota Ne3 «CBoiicTBa yriaeBoJOPOJIOBY.

TpuBuanpHas MU MEXJIyHapoJHas HOMEHKJIATypa, XMMHYECKHE CBOWMCTBA, CIIOCOOBI MOJIy4YEHUs
yraesonopoaos. IlomydeHne sTuneHa M HM3ydeHHE €ro CBOMCTB. MopaenupoBaHHE MOJIEKYN U
XUMHYECKHMX IPEBpAIICHUI YIIeBOJIOPOAOB (Ha MpUMEpe 3TaHa, 3TUJICHA, aleTHIeHa U Jp.) U
raJIOT€HONPOU3BOJHBIX

OK 02
OK 04

Pasznea S. Kucnopomoconepxammye opraHnyecKkue coe{uHeHus

14

Tema 5.1.
Cnuptel. ®enon

Conep:kaHue y4eGHOr0 MaTepuasa

[IpenensHbIe OAHOATOMHBIE CIIUPTHI (METAHON U ATAHOJ): CTPOCHHE, (PU3UUECKUE U XUMUYECKHE
CBOICTBa (peaklUH C aKTUBHBIMM MeETaJlJIaMH, TaJlor€HOBOJIOPOJAMHU, TOPEHHUE), MPUMEHEHHUE.
BoxopoaHbie CBA3M MEXAy MOJIEKYJIaMHU COUPTOB. DU3MONIOrMYECKOE NEHCTBUE METAHOJIA U

OK 01
OK 07




9TaHOJIa HA OPraHu3M 4eJIOBEKa.

MHoroaToMHbI€ CIHUPTHI (STHJICHTINKOIb U TIUIEPUH): CTPOCHUE, (PU3MUYECKHEe U XUMUYECKHE
CBOWCTBa (B3aMMOAEHCTBUE CO WICJOYHBIMM METalylaMM, KAauyeCTBEHHas peakuus Ha
MHOI0aTOMHBIE CIIUPTHI). DPUZNOJIIOTUYECKOE AECHCTBUE Ha OpraHu3M uesioBeka. lIpumMeHeHue
[JIALEPUHA U STHJICHIJIUKOJIS.

®enon. CTpoeHHE MOJICKYNbI, (U3NYECKUE M XUMHUYECKHE CBOHCTBA (eHona. TOKCHYHOCTH
¢enona, ero GpU3MOIOrNYECKOe JCHCTBUE HA OpraHu3M desoBeka. IIpumenenue genona

Tema 5.2.
AJpneruael.
KapOoHoBBIE KUCTOTHI.
Crnoxubie 3¢upbl

Coaep:xanue yueOHOT0 MaTepHaJia

Anpaeruzipl M KEeTOHBI ((opManblerui, amerajibJerui, aleToH): CTpoeHue, (QU3nYeckue u
XUMHYECKHE CBOMCTBA (peaklUMM OKUCIEHHS] M BOCCTAHOBJIEHUS, KAaYECTBEHHBIE PEAKIIUH),
MOJIy4YeHUE U IPUMEHEHHE.

OIHOOCHOBHBIEC TMpEJeNbHbIE KapOOHOBBIE KHCIOTHI (MypaBbHUHAasE M YKCYCHasi KHCJIOTHI):
cTpoeHue, (Qu3MUeckne W XUMHUYECKHME CBOMCTBAa (OOIIME CBOMCTBA KHUCIOT, peaKuus
sTepuduKanmu), MojaydeHne U mnpuMmeHeHne. CTeapuHOBas M OJIGMHOBAs KHUCIOTHI Kak
MPEJICTABUTENN BBICHINX KapOOHOBBIX KUCIOT. Mblla KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, HX
MOIOLIEE NEUCTBHE.

CrnosxxHble 2QUpbI Kak MPOU3BOAHbIE KaPOOHOBBIX KUCIOT. ['MIponan3 caoxHbIX 3¢upoB. JKupsl.
I'upponns xupos. [Ipumenenne xupoB. buosornueckas posib )KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
VYrieBoabl

Coaep:xanue yueOHOro MaTepHaJia

VYrneBonapl: coctaB, KiaccHU(UKAIUs YyrieBoaoB (MOHO-, AU- M TMOJucaxapuisl). ['mroko3a —
OPOCTEHIIMKA MOHOCAaXapHJl: OCOOCHHOCTH CTPOEHUS MOJIEKYJbl, (PU3UYECKHe U XUMHUYECKUE
CBOICTBa TIJIOKO3bI (B3auMmogeilcTBue ¢ rujpokcuaom wmeau (II), oxucnenne aMMuadHbIM
pactBopoM okcuja cepebpa (I), BocctaHoBieHue, OpoKeHHE TIIHOKO3bI), HAX0XKJEHUE B IIPUPO/IE,
NpPUMEHEHHE TJIOKO3bl, OWOJIOTHYECKass pOJIb B JKU3HENCSITEIHHOCTH OpPraHM3Ma YelIOoBeKa.
®otocunTe3. PpyKTO3a KaK N30MEP TIFOKO3BI.

Caxapo3za — mpeacTaBUTENb JUcaxapusioB, TUIPOJIM3 caxaposbl, HaXOXJIEHUE B MPHUPOJAE U
pUMEHEHHE.

[Tonmcaxapuapl: KpaxMal M LEJUTI0I03a KaK NpUpOAHbIe monuMepbl. CTpoeHne Kpaxmaia u
LEJUTIONIO3bI, (PU3NUECKHE U XMMUUYECKHE CBOMCTBA Kpaxmaia (THIpon3, KaueCTBEHHAs PeaKius ¢
HOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
Dduznko-xuMuuecKue

Coaep:xanue yueOHOro MaTepHaJia

SN

IIpakTnyeckue 3aHsATHS

o

OK 01
OK 02




CBOIMCTBa
KHUCJIOPOJIOCOIePKAIINX
OpraHUYECKUX
COCIMHECHUI

[lpakTiueckas pabora Ne8. «HomeHknarypa  KHCIOPOJOCOJEp)KAIIMX  OPTaHMYECKUX
COCIUHEHUN.

TpuBHanbHast W MEXKAYHAPOAHAS HOMEHKIIATYpa, XUMHUYECKHE CBOWCTBA, CHOCOOBI MOIYYEHHS
CHHUPTOB M (PEHOJIOB, KAPOOHOBBIX KUCIOT U 3(PHUPOB, aJbACTHIOB U KETOHOB. COCTaBIEHUE CXEM
peakuuii (B TOM 4YHCI€ IO IPEUIOKCHHBIM IENOYKaM IIPEBPAIICHNH), XapaKTepU3YIOIINX
XUMHUYECKHE CBOMCTBA KHUCIIOPOIOCOACPIKAIINX OPTaHUYECKUX COCAMHEHUM

[IpakTtnueckas padota Ne9. «Xumuueckne W (U3MYECKHE CBOMCTBA KHCIOPOIOCOACPIKAIINX
OPTraHUYECKUX COCTUHECHUSI.

[IpoBenenune, HaOMIOACHHE M OINUCAHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CHHUPTOB,
Ka4eCTBEHHbIC PEaKIMM OJHOATOMHBIX CHHPTOB (OKUcIeHue 3TaHona okcuaom wmemu (1)),
MHOTOAaTOMHBIX CITUPTOB (B3auMOJieHcTBHE IHIlepuHa ¢ ruapokcuaoM meau (1)), ampmeruaos
(okuCIeHWe aMMHuauHbIM pacTBopoM okcuma cepeopa(l) wu  ruapokcumom wmemm  (I1),
B3aMMOJICICTBIE Kpaxmalla C HOJJOM), H3yYeHHUE CBOMCTB PacTBOpPa YKCYCHOU KHCIIOTHI

OK 04

Pasjen 6. A3oTcoaep:kaiye opraHudecKkue coeIMHeHus

SN

Tema 6.1.
AMUHEL
AMHWHOKHCIIOTEHI.
benxu

Coaep:xanue yue0HOro MaTepHaJia

AMWHBI: METUJIAMUH — MPOCTEHIINN MPEICTaBUTEh aMHUHOB: COCTaB, XMMHUYECKOE CTPOCHHE,
(bU3HYEeCKUEe U XUMUYECKUE CBOMCTBA, HAXOXKICHUE B IPUPOJIE.

AMHMHOKHUCIOTB Kak aM@oTepHble opraHuyeckue coeauHeHus. Du3ndyeckne M XUMUUYECKHE
CBOICTBAa aMHHOKHCIOT (Ha TpuUMepe ThuiuHa). buonmormyeckoe 3HaUYeHHWE AaMUHOKHUCIOT.
IlenTuael.

benku kak mpuponHbsie monumepsl. [lepBuuHas, BTOpUYHAs W TPETHYHAs CTPYKTypa OENKOB.
XUMHYECKUE CBOMCTBA OCJIKOB: THAPOJIN3, ICHATYpAIlHsl, KAYECTBEHHBIE PEAKIIMU HA OCJIKU

IIpakTHYeckHe 3aHATHA

[Ipaktuueckas padota Nel(. «CBoiicTBa a30TOCOAEPKAIUX OPTAaHUIECKUX COSTUHEHUI.
duznyeckue 1 XUMUYECKUE CBOWCTBA aMUHOB (PEAKIIUU C KUCIOTaMH M TOPEHUS) 1 aMUHOKHUCIIOT
(Ha mpumepe rauimHa). HaGmrogeHue W omucaHue JEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpPAIIHS
OENKOB MPH HarpEeBaHUH, [[BETHBIC PEAKIINH OEIKOB

OK 01
OK 02
OK 04

Paspnen 7. BeICOKOMOJIEKY IS PHbIE COCAUHEHUS

Tema 7.1.
IInacTmaccel.

Conep:kaHue y4eGHOr0 MaTepuaja

N

IlpakTHYeckHe 3aHATHA

OK 01
OK 02




Kayuyku. Bonokna [Ipaktuueckass pabora Nell. «CuHTre3, aHanM3 u KiIacCH(HUKAIMSA BBICOKOMOJICKYISIPHBIX OK 04

COEIMHEHUIN» 1IK...

OcHOBHbIE TOHSTHSI XHMHU BBICOKOMOJIEKYJISIDHBIX ~ COEJAMHEHUN: MOHOMEp, IOJUMED,

CTPYKTYPHOE 3BEHO, CTENEHb IMOJUMEPHU3ALNH, CPEIHSAs MOJIeKyJsspHas wMacca. OCHOBHbBIE

METO/Ibl CHHTE3a BEICOKOMOJICKYJISIPHBIX COETUHEHUI — MOTMMEpU3aIIHs U MOJIMKOHICHCAIINS.

OsznakomyieHHe ¢ oOpa3liaMu TPUPOTHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, Kay4YyKOB:

IIacTMAacChl (MOJIMATUIICH, MOJUIPONUICH, MOJIUBUHIIXJIOPU, MOJUCTUPON); HATYpalbHBIM U

CUHTETHUYECKHE Kayuyyku (OyTagueHOBBIN, XJIOPOIPEHOBBII U HW3OMNPEHOBBINH); BOJOKHA

(HaTypasibHBIC (XJIOTIOK, IIEPCTh, IMENK), HCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BHCKO3a),

CHHTETUYECKHE (KapOH U JIABCaH)
KourposbHasa pabGora N
3 CTpyKTypa 1 CBOMCTBa OPraHUYECKUX BeIecTB (10 pasnuenam 3-7) 2
IpodeccHOHATLHO OPHEHTHPOBAHHOE COAEPIKAHME (COAEPKAHME MIPHUKIATHOTO MOAYJIsT)® 10
Pasnen 8. Xumus B ObITY U POU3BOJACTBEHHOI /1EATEJIbHOCTH YeJI0BEKa 10 OK 01
Tema 8.1. Coaep:xanue yue0HOro MaTepHaJia 10 OK 02
Xumuueckue [TpaBuiia 7KOJIOTMYECKU 1€1€CO00pa3HOro IMOBEACHUS B OBITY UM TPYAOBOM JAEATEIbHOCTH B OK 04
TEXHOJIOTUHU LEISAX COXpPAaHEHUsI CBOETO 3JI0pPOBbsi M OKPYKAWOIIEH MNPUPOJHOM Cpelbl, OMNACHOCTh OK 07
B TTOBCETHCBHOM | BO3/ICIICTBUSL HA  KUBBIE OpraHu3Mbl OpPraHMYSCKHX BCIIECTB OTACIBHBIX KJIACCOB IIK...
U npodeccuoHanbHON| (YIIeBOAOPOIbI, CHHPTHI, (EHOJNBI, XJIOPOPraHHYECKHE MPOU3BOIHBIC, AlbACTHIBI H Jp.),
NEeATEIBbHOCTH YEJI0BEKA | MOKa3aTes b MPEIeIbHO JOMYCTUMOM KOHIICHTPAIIMH U €T0 UCTIOIb30BaHHE.

Ponp xumum B oOecreyeHHH SKOJOTHYECKOW, DHEPreTHYecKol W THUIIEeBON O0e30MacHOCTH, 4

pa3BUTUM  MEAMIMHBI, CO3JaHUM HOBBIX MaTepuaioB (B 3aBUCHUMOCTH OT BHJA
npodeCCHOHATBHON JIeTEIbHOCTH), HOBBIX HCTOYHHUKOB 3HEPTUM (aJIbTepHATUBHbIE UCTOYHUKU
sHepruu). lloHATHE O Hay4yHBIX METOJAX IIO3HAHUS BEIIECTB M XUMHYECKHX pEaKIHM.
[TpencraBiaenus 06 OOLIMX HAy4YHBIX NPUHIMIAX MPOMBIIUIEHHOTO MOJYYEHHs Ba)KHEHIINX
BElIECTB (Ha MpUMepax MPOU3BOJCTBAa aMMHAKa, CEPHON KUCIIOThI, METAHOJIA).

XuMHUsL M 3/10pOBbE YEJIOBEKAa: IpaBWwiia 0Oe30M1acHOrO HCMOJIb30BAaHUS JIEKAPCTBEHHBIX

8 B paMKax 4acoB I1OC MOTyT OBITh MPOBCACHBI MHTCTPHUPOBAHHBIC 3aHATHA C YYCTOM COJACPIKATCIIbHBIX MCEKITPEAMETHBIX CBsI3eH 1O ABYM U Ooiee O6III€O6pa3OBaTeJII)HLIM

JAUCHUIIIINHAM

duzuka: Marepusi, SHEpIus, Macca, aToM, JJIEKTPOH, MPOTOH, HEHTPOH, UOH, U30TOII, PaANOAKTHBHOCTh, MOJIEKYJIa, SHEPTreTUUECKHI YPOBEHb, BELIECTBO, TEIO, 00BEM, arperaTHoe
COCTOSTHHE BELIECTBA, ((U3NUECKUE BEIIMUMHBI U SMHUIIBI HX U3MEPEHUsI, CKOPOCTb.
buonorus: knerka, opraHusm, Ouocdepa, skocucrema, oOMEH BEIIECTB B OpraHu3me, (OTOCHHTE3, MAaKpO- U MHUKDPOIJIEMEHThI, BUTAMUHBI, OMOJIOTHYECKH aKTHBHBIE BEIIECTBA
(Oenkwm, yriieBOJIBI, )KUPBI, HEPMEHTHI).

I'eorpadusi: MUHEpalbl, TOPHBIE TIOPO/IbI, MOJE3HBIE HCKOTIAEMbIe, TOTUINBO, PECYPCHI.




Iperaparos, OBITOBOM XMMHUHU B HOBCCI[HCBHOI‘/'I KHN3HU

HpaKaneCRne 3aHATHSA

[IpakTtnueckas pabora Nel2. «IIpuMeHEHHE XUMHUYECKHX BEIIECTB W TEXHOJOTUH C YYETOM
Oynymieit mpoecCHOHATBHON ACSITETLHOCTI.

Pemenne keiic-3a1ay Mo TeMmaM: MHILIEBbIE MPOAYKTHI, OCHOBBI PAIMOHATIHLHOTO TMHUTAHUSA,
BOKHEUILIME CTPOUTENIbHbIE U  KOHCTPYKIIMOHHBIE MaTepHalbl, CEIbCKOXO3HCTBEHHOE
MIPOU3BOJICTBO, KpPaCKH, CTEKJO, KepaMuKa, MaTepuaibl JUIsl 3JIEKTPOHUKH, HaHOMaTepuabl,
TEKCTUJIbHBIC BOJIOKHA, WCTOYHWKU DJHEPIHH, OPraHMYECKHEe W MHUHEpAIbHBIC YIOOPCHHS,
JICKapCTBEHHBIE U KOCMETHUYECKHE Mpernaparhl, ObITOBask XMMHUSI, MATEPHAIIbl U3 UCKYCCTBEHHBIX U
CHHTETUYECKUX BOJIOKOH.

3amuta: [IpeacraBneHue pe3ynbTaTOB pelIeHUs Keiic-3agad B (opme MUHHU-IOKIaAa
(momyckaeTcs UCIOIb30BaHUE IPaUUECKUX U IPE3CHTAIMOHHBIX MAaTEPHAIIOB)

JlabGopaTtopHas pabora «Onpenenenue pH BoabI U €€ KUCTIOTHOCTHY.

Omnpenenenne pH cpenbl ¢ TOMOIIBIO YHUBEPCATHHOTO HHIMKATOpa. Vcronb30BaHre TUTPOBAHUS
JUI OTIpeieTieHnsT KUCIOTHOCTH. OmnpereneHre oOmeid KHUCIOTHOCTH BOJBI, pacdeT CBOOOIHOM
kucnotHoctu. Ompeznenenue oOmeil u cBobogHoW menoynoctd. CocTaBieHue ypaBHEHUH
peakuuid, TPOTEKAIOIUX TMPU ONPEACICHUN KUCIOTHOCTH/ IIEJIOYHOCTH TPOO  BOJIBI.
YcTaHoBIeHHE CIOCOOOB HCIONIB30BAHUS MCCIEIOBAHHBIX MPOO BOABI B KHU3HEAESITETHHOCTU
YeJI0BeKa, Ha OCHOBE TOTyUYE€HHBIX JAHHBIX O COCTaBE.

IIpome:xxyTounasi arrecTanus no gucuumiInue (mudQepeHIpoBaHHbIN 3a4eT)

Bcero

72




3. YCJOBUSA PEA/IMBALIUU ITPOT'PAMMBI ANCHUTIJIMHBI

3.1. TpeGoBanusi K MHUHUMAJIBHOMY  MATEPUAJbLHO-TEXHHYECKOMY
o0ecrne4eHn 10

Jlns peanuzandd MNPOTPaMMbl  JTUCHMUIUIMHBL JOJDKHBI OBITh MPETyCMOTPEHBI
CIeNyIOlMe CHelHalbHbIe MOMEIIEHUs: Yy4eOHBbIM KaOWHET XUMHM W/WIM y4eOHOU
XUMHUYECKOH J1ab0opaTopuH.

D} dekTuBHOCTh TpENoaBaHus MUCIUILIUHB «XUMHUS» 3aBUCUT OT HAIAYHUS
COOTBETCTBYIOIIETO  MAaTE€pPUATbHO-TEXHUYECKOTO  OCHAIIEHUs. JTO  OOBsCHSAETCS
0COOEHHOCTSIMU JUCITUIUINHBI, B IEPBYIO 0YEPEb, €€ IKCIICPUMEHTAILHBIM XapaKTepOM,
IIUPOKKUM CIIEKTPOM TPUMEHEHHUSI M MPaKTUYECKOW 3HAUYMMOCTHIO. PekomeHayemoe
MaTepHabHO-TEXHUYECKOE oOecrneueHre KabuHeTa XMMUU U XUMHUYECKO JabopaTopuu
BKJIIOYACT: CHCHHAIN3UPOBAHHYIO MEOEIb U CHUCTEMbl XpaHEHUS, TEXHUYECKHE U
AJIEKTPOHHBIE CpeICcTBa OOYYEHHMs, JEMOHCTPAIMOHHBIC YYEOHO-HArJISIHbIE MOCOOuUs,
JEMOHCTPAIIMOHHOE ~ 00Opy/JOBaHME U  TPHUOOPHI, J1A0OPATOPHO-TEXHOJIOTHUECKOE
000pyoBaHue, JIA0OPATOPHYIO XUMHUUYECKYIO MOCYAy, Mojen (0ObeMHBIE U TJIOCKHUE),
HATypajdbHble OOBEKTH  (KOJJICKIIMM, XUMHUYECKHE PEaKTHUBBI), 0OOpYyJOBaHUE

Ja00pPaHTCKOM.

Cl'lelllfla.]'[l/lﬁllflpOBaHHaﬂ Me0esIb U CUCTEMBbI XPpaHECHUSA

1 | Cron maGopaTOpHBIA JEMOHCTPALMOHHBIN (C 3aIIUTHBIM, XUMOCTOMKIM M TEPMOCTOUKUM
MOKPBITUEM, PAKOBUHOM, IMOJIBOJIKON M OTBEJICHUEM BOJbI, CAHTEXHUKOM,
AIIEKTPUYECKUMU PO3ETKaMH, aBTOMAaTaMU aBapUMHOTO OTKIIOUYEHUS TOKA)

2 | Crost 1a00paTOPHBIN IEMOHCTPAIIMOHHBINA ¢ HAJICTPOUKOH (C 3alIUTHBIM, XHMOCTOUKHM U
TEPMOCTOMKUM MOKPBHITHEM )

3 | Cton yueHn4eckuit 1abOpaTOPHBIN, PETYIUPYEMBI 11O BHICOTE (C 3aIIUTHBIM,
XMMOCTOMKUM U TEPMOCTOMKHUM MOKPBITHEM, PAKOBUHOM, OOPTUKOM IO HApy>KHOMY
Kparo, OJIBOIKOW U OTBEIEHUEM BOJIbl, U CAHTEXHUKOM )/CTON yUeHUUECKUH,
pEeryaupyeMsblii 1o BbICOTe (IproOpeTaeTcs TOIbKO MPH HATWYMH CHIEIMAIbHOTO
71a60PAaTOPHOTO OCTPOBHOTO CTOJA) (10 KOAUUECMBY 00YYAOUWUXCS)

4 | Cryn yueHU4ecKu (no Koauvecmay 00yuaruuxcs)
5 | Ornerymmrens
6 | ocka knaccHasi/PenbcoBasi cucTema ¢ KIIaCCHOW M MHTEPAKTUBHOM JTIOCKOM

(mporpamMmHOe o0ecrieueHre, MPOeKTop, KPEIJIEH!s] B KOMIUIEKTE )/ HHTEPAKTUBHON
HaHeJblo (MPorpaMMHOE 00ecrieueHNe B KOMIUIEKTE)

Cron ¢ AumKamMu Ui XpaHEeHUs/TyMOo# (pabouee mecmo npenodasameiis)

-
8 | Kpecno oducHoe (pabouee mecmo npenooasamerns)
9 | locka mpoOkoBasi/Jlocka MarHUTHO-MapKepHast

10 | Cucrema (yCTpOMCTBO) JIJIsl 3aTEMHEHUST OKOH

11 | [lIkad BHITSKHON MaHOPAMHBIN

12 | lllkad mis xpaHeHus: y9eOHBIX TOCOOHIA

13 | Anreuka yHEBepcaabHas IS OKa3aHUs MEPBO METUITMHCKOMN ITOMOIIN 24




TexHuueckue cpeacraa

1 | MHoroyHKIIMOHAJIEHOE YCTPOICTBO/IPUHTED

2 | IHTepakTUBHBIN MPOrpaMMHO-AIAPATHRIN KOMIUIEKC MOOMIIBHBINA HJTH CTAIlHOHAPHBIN
(mporpammHOeE obecrieueHue, MpoeKTop, KperieHne B KomiuiekTe)/PenascoBas cucrema ¢
KJIACCHOW M MHTEPAKTUBHOM JI0CKOM (ITporpaMMHOe obecriedeHue, MpoeKTop, KperieHue
B KOMILJICKTE )/ HHTEPAKTUBHON MaHENbI0 (TpOrpaMMHOe 00ecTrieueHHE B KOMIUIEKTE)

3 | IlepcoHanpHBIN KOMIBIOTEP C IEpUPEPHEH/HOYTOYK (JIMIIEH3MOHHOE MTPOTPaMMHOE
obecrieyenne, 00pa3oBaTeIbHBIN KOHTEHT U CUCTEMa 3aIIUThHI OT BPEIOHOCHOMH
uHpopmaIuu, mporpaMmMHoe obecriedeHue s nudpoBoit Jadboparopuu, ¢
BO3MO>KHOCTBIO OHJIATH-OIIpOCca)

JJIeKTPOHHBIE CPeICTBA 00yYeHUsI

1 | DnexTponnslie cpencTBa ooyuenus/MaTepakTuBHbIe TOCOOUs/OHIARH-KYPCHI (110
pazoenam pabouetl npocpammol)

JleMOHCTpAIHOHHBIE Y4eOHO-HATJISITHbIE TOCOOHS

1 | CroBapu, cipaBOYHUKH, SHIMKIONEAUS (10 XUMUUECKUM HAYKAM)

2 | KoMIIeKT mopTpeToB BETMKUX XUMHUKOB

3 | IlocoOust HArJIITHON SKCIIO3UITIH

4 | Ilepnoauyeckas cucreMa xumuueckux snemenToB .M. Menneneena

Cneunaﬂu?.uponanﬂaﬂ Me0eJIb U CHCTEMbI XpaHCHUS AJsA XHMMHYeCKOoii naﬁopaToppm

1 | JIaGopaTOopHbIif OCTPOBHOM CTOJN (ABYXCTOPOHHUH, € 3aIIUTHBIM, XUMOCTOUKUM U
TEPMOCTOMKHUM MOKPBITHEM, HAZICTOJIbEM, C TIOJICBETKON M AJIEKTPHUECKUMH PO3ETKAMH,
IOJIBOJIKOI U OTBEJICHUEM BOJIbl, U CAHTEXHHUKON)

2 | Ctyn 1abopaTOpHBIH, PEryIHUPYEMBIH TIO BBICOTE

3 | Cron nabopaTopHbIN TEMOHCTPAITMOHHBIH (C 3alTUTHBIM, XUMOCTOHKHUM H TEPMOCTOUKHM
HOKPBITHEM, PAKOBUHOM, TOJABOJKOM U OTBEAEHUEM BO/IbI, CAHTEXHHUKOH,
HIIEKTPUUYECKIMH PO3ETKAMH, aBTOMAaTaMH aBapUIHOTO OTKJIFOUCHHS TOKA)

4 | Cron nabopaTopHbIN 1EMOHCTPALMOHHBIN C HAZCTPONKOM (C 3aIUTHBIM, XMMOCTOMKUM U
TEPMOCTOMKHUM MOKPBITHEM )

5 | Cron ¢ smuKaMu AJsl XpaHeHHs1/TyMOoi

6 | Kpecno opucnoe

7 | OrHerymuTenp

JleMOHCTpaIIMOHHOE 000pY/10BaHNe H MPHOOPHI 151 KaOHHeTa U J1adopaTopuu

1 | Becsl anexrponnsie ¢ USB-nepexoaankom

2 | CTONMK MOIbEeMHBIH

3 | Hentpudyra nemoHCcTpaIiioHHas

4 | llltatuB nEMOHCTPAIIMOHHBIN

5 | Anmapar Juis poBeJIeHUs] XMMUYECKUX peaklui

6 | Anmapar Kumnma

7 | DOBouomeTp

8 | l'openka yauBepcaibHast

9 | IIpubop A WILUTIOCTPALIMU 3aBUCUMOCTH CKOPOCTH XUMHUECKUX PEAKLU OT YCIOBHM
OKPYKaIOIIEeH CpeIbl

10 | HaGop mis snekTponnsa 1eMOHCTPAIIMOHHBIH

11 | IlpuGop A5t ONBITOB MO XUMHUU C DJIEKTPUUECKUM TOKOM (71a00paTOPHBIi)

12 | ITpuGop /715t OKUCIIEHUS CIIMPTa HAJl MEJTHBIM KaTaJIu3aTOPOM

13 | ITpuGop j1st OTydeHUS TaTOUJ0ATKAHOB JICMOHCTPAITMOHHBIN

14 | IlpuGop anst nosyyeHUs: paCTBOPUMBIX BEUIECTB B TBEPAOM BUJIE

15 | YcranoBka a1t pUIBTPOBAHUS MO BAKYYMOM

16 | [Ipubop 11t onpeeneHns cocTaBa BO3IyXa

17 | I'a3oananm3aTop KMUCI0pOJa U TOKCHYHBIX T'a30B ¢ HU(POBOM MHAMKALIMEH oKa3zaTenei

18 | [Ipubop ayst MILUTIOCTPAIINH 3aKOHA COXPAHEHHUsI MacChl BEIIECTB

19 | YcTraHoBKa 1715 IEPEroHKH BELIECTB

20 | bapomeTp-aHepou;
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21

Habop jy1st n3ydenust BOIOPOTHON YHEPTETUKH

22 | pH-MeTpsl (Oononnumenvroe apuamusHoe 060pydosariie)
JlabopaTopHo-TexXHOJI0rH4YecKoe 000pyA0BaHKe i1 KAaOUHeTa U J1adopaTopun

1 | puGop nist mosryueHust ralouI0ATKAHOB U CIOXKHBIX (UPOB J1a0OPATOPHBII

2 | Konbonarpesarenb

3 | DneKTpoIuMTKa

4 | bans koMOMHUPOBaHHAS JIaOOpaTOpHAs

5 | Bechl s chlmyunx Marepuanon

6 | [Ipubop ans moxydeHus razoB

7 | CnuptoBka taboparopHas

8 | MarauTHas Memnaika

9 | Muxkpockorn 1 poBoii ¢ pyKOBOACTBOM MOJIb30BATENS U MOCOOUEM JIJISl YHAIIUXCsl

10 | HaGop /u1st YUCTKU ONTUKH

11 | HaGop nocy bl Jisi peakTHBOB

12 | HaGop nmocyzpl U NpuHAUIeKHOCTEN A1 pabOThI C MaJIBIMU KOJIMYECTBAMU BEIIECTB

13 | Habop mpuHayie)kHOCTEH /17151 MOHTa)Ka MPOCTEHIITNX MPUOOPOB MO0 XUMHUH

14 | HaGop nmocyzsl U MpuHAJICKHOCTEN U3 TponuieHa (MUKpoxadbopaTopus)

JlaGopaTopHasi XumMuuecKas nocyaa Juisi KabuHeTa u JiabopaTopuu

1 | Kommiekt ko0 JeMOHCTPallMOHHBIX

2 | Habop npoOOK pe3MHOBBIX

3 | Ilepexox CTEKISTHHBIN

4 | ITpobupka Bropia

5 | [Ipobupka nByxKoiaeHHas

6 | CoequHUTENL CTEKITHHBIN

7 | 3auM BUHTOBOM

8 | 3axxum Mopa

9 | lInaHr CUIIMKOHOBBIN

10 | KommuiekT cTekJITHHON MOoCyApl Ha NUTHdax JeMOHCTPAIIMOHHBIH

11 | o3upyroniee ycTpoHCTBO (MEXaHUYECKOE)

12 | Komrutekt n3nenvii u3 kepamuku, hapdopa u dasaca

13 | Kommuiekt soxek happopoBbix

14 | KommiiekT MepHbIX K0JI0 Majoro oobema

15 | KommiekT MepHbIX KOJI0

16 | KommiiekT MepHBIX UIUHAPOB IIIACTHKOBBIX

17 | KoMIuiekT MepHBIX HWIMHIPOB CTEKIISTHHBIX

18 | KomMmuiekT BOPOHOK CTEKJISTHHBIX

19 | KomIurekT mumeTok

20 | KoMIJIeKT cTakaHOB TJIACTUKOBBIX/CTEKIISIHHBIX

21 | KoMIUIeKT CTakaHOB XUMHUYECKHUX MEPHBIX

22 | KOMIUIEKT CTaKaHYUKOB IS B3BEIIMBAHUS

23 | KoMIUIEKT CTYNOK ¢ IeCTUKaMHU

24 | HaGop mmaterneit

25 | Habop nuHIeToB

26 | Habop gwamexk [lerpu

27 | TpyOka cTeKyIsiHHAs

28 | DKcHKaTop

29 | Yarmma kpuCTaJITU3aMOHHAS

30 | [yl TUTENbHBIE

31 | Bropetka

32 | IlpoGupka

33 | baHka 1Moy peakTHBHI MOJTHATHIICHOBAS

34 | banHka 1Moj1 peakTHUBbI CTEKJISTHHAS] K3 TEMHOTO CTEKJIA C MPUTEPTOM MPOOKOH
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35 | Habop CkIsTHOK JIsl paCTBOPOB PEaKTHBOB

36 | [Tasiouka crekIsiHHAA

37 | TaTuB 1y1st mpoOUPOK

38 | KoMIIeKT cpeacTB Uit MHAWBUYAIbHOM 3alUTHI

39 | KomIuiekT TepMoMeTpoB

40 | CymmibHas maHenb 171 TOCY bl

41 | dunprpoBanbHas Oymara/QuIbTpbl OyMaXKHbIC (00NOIHUMENbHOE BAPUATMUBHOE
obopyodosanue)

Mogesn (00beMHbBIE U TUIOCKHE), HATYPAJIbHbIE 00beKThI (KOJJIeKIMU, XUHMUYeCKHe
peakTuBbI) 1 KaOuHeTa U J1abopaTopuun

KoMIuIekT MoJieneil KpuCTANIMYECKUX PEIIETOK

Moenb MOJIeKyJIbl Oenka

Habop 115 MoenupoBaHusi CTPOEHUS HEOPIraHUYECKUX BEILIECTB

Ha6op JJIs1 MOACTIMPOBAHUA CTPOCHU A OPIraHNYCCKUX BEIICCTB

Habop nns MmoenupoBaHusi CTPOEHHSI aTOMOB U MOJIEKYJI

Habop a1 MoJenupoBaHysl AEKTPOHHOIO CTPOECHUSI aTOMOB

KoMIIIeKT KOJUIEKIIUIA

O INO|OBAWIN|F-

KommiekT XuMudeckux PCAKTHBOB

Oo0opynoBaHue Ja0OPAHTCKON KAOMHETA XMMHUH

Cro ¢ AuKamMu JUIs XpaHEeHUs/ TyMOO#

Kpecno opucnoe

Cton 1a00paTOpHBIA MOCUHBIH

CYIHI/IJII)HEUI MaHCJIb IJId TOCY bl

[xad mist XxpaHeHus yaeOHbBIX TOCOOMIA

[xad mist XxpaHeHNs XUMUYECKUX PEAKTHBOB

[Hkad nns xpanenust 1a60paTOpHOI MOCY LI/ TPUOOPOB

[lkad BITSAKHON

OO |N|O|OID|IWIN -

JlaGopaHTckuii cTON

[ =Y
o

Cryn 1a60paToOpHbIH, pEryJIUpyEeMbIii 10 BHICOTE

[EEY
[EE

ONEeKTPUUECKUH aKBaJIUCTUILIATOP

R
N

HIkad cymmabHbIN

[EEN
w

Pe3nHOBBIE IEpUaTKH

[N
IS

KommiekT epieit 17151 MbIThs 1a00paTOPHOM MOCY 1B

3.2. UndopMannmoHHOe o0ecnevyeHne peajn3auu MporpamMmmbl

Jns  peanuzanMd  TPOrpaMMbl  JUCHUIUIMHBI ~ OMOIMOTEUHBIH  (GOHA
00pa3oBaTeNbHONM OpraHU3alMu  JOJDKEH MMETh I[I€YaTHble W/WIM JJIEKTPOHHBIC
y4eOHUKH W pa3paOOTaHHBIE B KOMIUIEKTE C HUMH Yy4eOHBbIE TOCOOUs (TIpU HAJTUYHH),
JOMYIIEHHBIE K WCIOJB30BAHUIO TMPU pealu3alud o0pa3oBaTEIbHBIX MPOTPaAMM
cpeaHero npodecCUOHAIBHOTO 00pa3oBaHusl, pean3yeMbIX Ha 0a3e OCHOBHOTO OOIIEro

06pa3oBaHIS .

® [puka3 MusucTepcTsa npocserienns Poccniickoit eaepammn ot 5 Hosopst 2024 1. N 769 «O6 yTBepxiaeHuH
(henepanpHOTO TIEpEeYHs YI€OHHKOB, JOMYIIEHHBIX K HCIOIH30BAHUIO TIPH PeaTU3aIiy UMEIOIINX TOCYIaPCTBEHHYIO
aKKpeIUTAINI0 00pa30BaTeIbHBIX MPOTPAMM HaYaIBHOTO O0MIET0, OCHOBHOTO OOIIETO0, CPETHETO 00IIero o0pa3oBaHus
OPTaHU3AISIMHA, OCYIIECTBILTIOIIUME 00pa30BaTeNbHYIO IS TENBHOCTD, M YCTAHOBICHUN IPEAICIHHOTO CPOKa
WCIIOJIB30BAaHMS HCKITIOUEHHBIX YUeOHUKOB M pa3pabOTaHHBIX B KOMIUIEKTE ¢ HUIMH y4eOHBIX MOCOOHI» (B aKTyaIbHOM
penakiun). CcpUIKa HA YKa3aHHBIN MpUKa3 akTyaiapHa Ha 20.02.2025 1. 27



IIpyn peanmszanum nOporpaMMbl  JUCHHIUIMHBI  BO3MOXXHO — HMCIOJIB30BAaHHE
AIIEKTPOHHBIX 00pa30BaTEIbHBIX PECYpPCOB, MOMYIICHHBIX K HCIOJIb30BAHUIO TMPH

10
peanu3anuu 00pa3oBaTeNbHBIX MPOTPAMM CPEIHETO O0IIero 00pa3oBaHus .

1% Mpuka3 Munucrepcrsa npocsemmenus Poccuiickoit ®eneparmn ot 18 miomst 2024 1. N 499 "O6 yrBepxaeHuH
(enepasbHOTO MepeyHs AIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, JOMYIICHHBIX K HCIOIb30BAHHUIO IIPH peaTi3aluu
MMEIOIINX TOCYIapCTBEHHYIO aKKpEeIUTALIMI0 00pa30BaTe/IbHBIX MPOrPaMM HA4albHOTO 00IIEro, OCHOBHOTO 00IIIero,
cpenHero o0mero oopasoBaHus» (B akTyabHOH penakiny). CchUIKa Ha YKa3aHHBIN MpuKka3 akTyanbHa Ha 20.02.2025 T. 28



4. KOHTPOJb
T CIUTIIAHBI

N OIEHKA PE3VYJIBTATOB OCBOEHUA

KoHTposib ¥ OIlCHKa Pe3yIbTaTOB OCBOCHUS JIMCIUIUIMHBI PACKPBIBAIOTCS dYepe3
dbopMupoBaHre O0MMX U

KOMIIETEHIIUN o

AUCHUIUIMHAPHBIC  PC3YJIbTAThI, HaIipaBJICHHBIC  Ha

npodheccuoHaATBHBIX paznenam

U TCMaM COACPIKaAHUA y‘I€6HOI‘O MaTtcpualia.

Oowmasi/npodeccuonanbHast Tun oneHoYHBIX
HI pod Pa3zpgen/Tema I "
KOMIIeTEeHIUs MeponpusTHii
OK 01. Beibupats criocoObI pemeHus Tema 1.1-1.7
3a/1a4 MpoeCCHOHANBHOMN IEATeILHOCTH Tema 2.1,2.2
MIPUMEHUTEIBHO K pa3IMYHbIM KOHTeKcTaM | Tema 3.1
TectupoBanue
Tema 4.1 v N
CTHBIH OIpoC
Tema 5.1-5.4 poc
Pemenne pacuéTHbix 3a1a4
Tewma 6.1 Ha6
a0JII0ICHUE 32 X0JI0M
Tema 7.1 & A
BBITMIOJTHEHHSI TPAKTUKO-
Tewma 8.1 p .
OPUEHTUPOBAHHBIX 3a/TAHUM
OK 02. Mcnoyib30BaTh COBPEMEHHbBIE Tema 1.2, 1.4, p P a
IIpencraBnenne
Cpe/CTBa MOUCKa, aHAIW3a U 1.6,1.7
pe3yabTaToOB
WHTEpIpeTanuy HHPOPMAILIUH, U Tema 2.1, 2.2
MPAKTUYECKUX U
MH(OpPMaLIMOHHbIE TEXHOJIOTUH AJIs1 Tema 4.1, 4.2
. 1abopaTopHEIX paboT
BBITIOJIHEHHS 337124 PO ECCHOHATBHOM Tema 5.2-5.4
[IpoBenenne XUMHUYECKOTO
NEeATEILHOCTH Tema 6.1
JKCIIEPUMEHTA
Tema 7.1 B P
BITIOJTHEHHE
Tewma 8.1
KOHTPOJIbHBIX
OK 04. Tema 1.7 P
9 i Tema 2.1,2.2 pabor 1o
ngeKTHBHo B3aUMOJICUCTBOBATEL U T 4-1, 4-2 pa3/IeNaM THCITHTLIHHbL
paboTaTh B KOJUIEKTHBE U KOMaH/IE A, 4. OLEHKa CAMOCTOSITENBHO
Tema 5.2-5.4 BBIIIOJTHEHHEBIX 3aJaHuN
Tema 6.1 3amura pemreHnsa Kemc
Tema 7.1 p .
3a1a4 (c yueTom Oymymen
Tema 8.1 npogeccuoHaIbHON
OK 07. ConelicTBOBaTh COXPAHEHUIO Tema 1.7 P
. JESITEIbHOCTH)
OKPY’KaIOIIEeH Cpebl, Tewma 5.1 .
Brimonnenue 3aganuii
pecypcocOepexeHuo, MpUMeHITh 3HaHus | Tema 8.1 .
MIPOMEKYTOUHON
00 U3MEHEHUH KJIMMAaTa, TPUHITUTIBI
aTTecTaluu
OepeKIMBOr0 MPOU3BOJICTBA, FIPPEKTUBHO
JICCTBOBATH B YPE3BbIYAMHBIX CUTYALIHSIX
TIKE

11 v
IIK ykassiBatotcs B cootBeTcTBUU ¢ PI'OC CITO peanuzyemoii mpodeccruu/crneruarbHOCTH.
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