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1. OBIIASA XAPAKTEPUCTHUKA IMPUMEPHOM
PABOUYENTIPOTPAMMBIOBIIEOBPA30BATEJbHONINCIUTLINHBI«XU
MUs»

1.1. MecTo IMCUMILIAHBI B CTPYKTYpe o0pa3oBaTeabHol nporpammbl CITIO

O6mieoOpazoBaTenbHas MUCHUIUIMHA «XUMHSD SIBISIETCS 00A3aTENbHONM YacThiO
00111e00pa3oBaTeIbLHOrO KA 00pa3oBaTeNIbHOM MporpaMMbl B cooTBeTcTBUU ¢ OI'OC
CIIO no cnemmansHOcTH CIIO 23.02.09 ABTOMAaTHKa M TEJIEMEXaHHMKAa Ha TPAHCIIOPTE
(>KeNe3HOJOPOKHOM TPAHCTIOPTE), YTB. MPUKa3oM MUHHUCTEPCTBA 00pa30BaHUS M HAYKH
P® ot 27.08.2024 Ne 608;)

[TpuknagHO MOAYJb BKIIOYAET paszienl 8 «XuMusi B ObITY U MPOU3BOACTBEHHOU
NEeSATENbHOCTH YEJIOBEKa», KOTOPBIM peanu3yercs JUisl BceX mpodeccuil/cnenuanbHOCTen
METOJIOM PEUICHUSKEHCOB, CBSI3aHHBIX C OJKOJOTMYECKONW OE30MACHOCTHIO U OLIEHKOH
MOCJIEACTBUM OBITOBOM M MPOU3BOJCTBEHHOM JAESATEILHOCTH, COOTBETCTBYIOLIEH OTPaACIIsIM
Oyay1ieit npodeccuoHanbHOM 1E€ATEIbHOCTH 00yYatOITUXCS.

1.2. Ileqin ¥ uIaHMPYeMble Pe3yJabTaThl 0CBOCHHUS JUCHHUILIHHbBI

1.2.1. Ileau 1 3a1a4u TUCHUIIJIHHBI

ConepxaHue  mporpamMmbl  00IIE00pa30BATENbHON  JIUCHUILIUHBL  « XUMUSD)
HaIpaBJIEHO Ha JOCTH)KEHUE CIAEAYIOIINX LeJei:

— dbopMupoBaHHE€  CHUCTEMbl XUMHUYECKHUX  3HAHUM KAk  BaKHEUIIeH
COCTaBJISIFOIIENM €CTECTBEHHO-HAYyYHOW KapTUHBI MHpAa, B OCHOBE KOTOPOM JIeXKaT
KJIFOYEBbIE TOHATHS, (PyHAAMEHTAJIbHBIC 3aKOHBl U TEOPUU XUMHUM, OCBOCHHE S3bIKA
HayKH, YCBOCHHE U TTOHMMAaHHUE CYIIHOCTU JOCTYIHBIX 0000IIEHNI MUPOBO33PEHUYECKOTO
XapakTepa, 03HAKOMJIEHUE C UCTOPUEN UX PA3BUTHS U CTAHOBIICHHUS;

— dbopMupoBaHrE U Pa3BUTHE MPEJICTABICHUN O HAyYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMHUYECKMX pEakKiui, HEOOXOAUMBIX Uil MPUOOpPETEHUs] YMEHUH
OPHUEHTUPOBATHCA B MUPE BEIIECTB U XUMUUYECKUX SBJICHUHN, UMEIOLIUX MECTO B IPHUPOJIE,
B [IPAKTUYECKOU U NTOBCEHEBHOM KU3HU;

— pPa3BUTHE YMEHUN U CIIOCOOOB ACSATEIBHOCTH, CBA3AHHBIX C HAOIIOJICHUEM U
OOBSCHEHHEM XHWMHUYECKOTO OKCIEPUMEHTa, COOJIIOJCHHEM TpaBWI 0€30MacHOTO

oOpallleHusl ¢ BEIIECTBAMM.



3apaum AMCUMILINHBI:

1)  chopmupoBaTh TOHMMAaHUE 3aKOHOMEPHOCTECH MPOTCKAHHS XUMHUYECKUX
IPOLIECCOB M SBJICHUM B OKpYXalollel cpelie, a TakKe MX CBA3b C IEJIOCTHON Hay4dHOMU
KapTUHON MUpPA U IPYTUMHU €CTECTBCHHBIMU HAyKaMU;

2)  pa3BUTh yYMEHHUS COCTAaBJIATH (OPMYJIBI HEOPTaHMYECKUX U OPTaHUYCCKHX
BEIIECTB, YPaBHEHUS XUMHUYECKUX PEAKIUM, OOBACHATh UX CMBICI, UHTEPIPETUPOBATH
PE3yNbTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3)  chopmHpoBaTh  HABBIKM  MPOBEACHUSA  NPOCTCHIIMX  XUMHYCCKUX
HKCIIEPUMEHTATILHBIX UCCIEAOBAHUI C COOMIOCHUEM TIPaBmil 0€30MMacHOTO OOpaIeHus C
BEIIIECTBAMH M JTAOOPATOPHBIM 000PYI0BaHUEM;

4)  pa3BUTh YMEHHS HaXOJUTh, aHAIM3MPOBATH W HUCIOJB30BATh UHPOPMAIIHIO
XUMUYECKOTO XapakTepa W3 Pa3IudHBIX WHOOPMAIIMOHHBIX HWCTOYHUKOB, BKIIOYAsS
y4eOHYI0 JIUTEepaTypy, HAyYHbIE MyOIMKallUU U UHTEPHET-PECYPCHI;

5)  chopmupoBaTh YMEHHUS MPOrHO3UPOBATh MOCJCICTBUS CBOCH JIEATEIBHOCTH
U XHUMHYECKUX TPHUPOJTHBIX, OBITOBBIX W MPOU3BOJCTBEHHBIX IIPOIECCOB, YUYWUTHIBAS
BO3MOYKHBIE DKOJIOTHUECKHUE U COLMATbHBIE BO3ICHCTBUS;

6) chopmupoBaTH MOHMMAaHUE 3HAYMMOCTH JIOCTHIKCHUH XMMHUCCKOH HAyKH U
TEXHOJIOTHUH JIJISl pa3BUTHS COIUATBHOM U TPOU3BOACTBEHHOM Chep C YMEHHUEM MPUBOIUTH
MpUMEPHI UX PUMEHEHHUSI B PA3IMYHBIX chepax KU3HU.

1.2.2. Ilianupyembie  pe3yJbTaTbl  OCBOCHHMS  001Ie00pa30BaTEIbLHOM
aucuIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Ocoboe 3HaueHue oOIc0Opa3oBaTeabHAsS MUCIHUIUIMHA «XUMHS» HMEET TpHU
dopmupoBannu u paszsuturn OK 01; OK 02; OK 04; OK 07u IIK, mpenctaBieHHBIX

BakTyanu3npoBaHHBIXDI'OC CIIO no npodeccun/cnenuaibHOCTH.



Koa n
HAHMEHOBaHMHeE
(popmupyembIx
KOMIIeTeHIN i

l'[.nalmpyeMble pe3yJbTaThbl 0CBOCHUA TUCHHUIIJINHBI

OﬁHII/Iel

I[I/ICIII/Il'l.]'II/Il-IaprIe2

OK 01. BeiOupars
CIIOCOOBI pelIeHus
3amaq
npodeccHoHaIbHON
JeSATeITbHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

JIn4HOCTHBIE Pe3yJbTATHI J0JIKHBI OTPAKATH B YACTH:
TPYAOBOI0 BOCIIMTAHMSA:
— TOTOBHOCTH K TPyAY, OCO3HAHHUE IIEHHOCTH MacCTEpCTBa,

TpynoJItooue;

— TOTOBHOCTb K AKTHBHOM JEATEIBHOCTH
TEXHOJOTMYECKOW H  COLMAIBLHON  HAIpaBICHHOCTH,
CIIOCOOHOCTh UHHUIIUHPOBATH, IUTAHUPOBATh u

CaMOCTOSITENILHO BBITIOJIHATH TAKYIO 1€ATEIbHOCTb;
— WUHTEpeC K pa3IMYHBIM cdepaM MpodecCHOHATHHON

NESITEIbHOCTH.
MeTanpeaMeTHbIe pe3yJIbTaThl J0JKHbI 0TPAXKATH:
OBananenue YHHBEPCAJIbLHBIMH Y4eOHBbIMH

MO3HABATEJbHBIMH JAeHCTBUSIMH:

a) 0a30BbIe JJOTHYECKHE TeiiCTBHS:

— CaMOCTOSTENhHO (OPMYIHPOBATH M AKTYAIU3UPOBATH
nmpo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

— yCTaHaBJIMBATh CYIICCTBEHHBIN MPU3HAK WM OCHOBAHUS
JUIS CpaBHEHMsI, KiIacCU(UKAIUMKA U 0000IICHHS;

— OIpPEAeNATH MENU JISATEIBHOCTH, 33]1aBaTh MapaMeTphl U
KPUTEPHH WX TOCTHIKEHUS;

— BBIIBIATH  3aKOHOMEPHOCTH H
paccMaTpuBaeMbIX SBICHUSX;

— BHOCHTH KOPPEKTHBBI B JIEATCIBHOCTh, OIICHUBATH
COOTBETCTBHE PE3YJIbTATOB IIEJSAM, OICHHUBATH PHUCKU

MMpOTUBOPCUUA B

JAucuMiuinHapHble pe3yJbTATBII0IKHBI OTPAXKATh:

IMP6 01. chopMHPOBAHHOCTb  TPEACTABICHHH: O
XUMHUYECKON COCTABIIAIOIICH €CTECTBEHHOHAYYHOW KapTHHBI
MHUpa, pPOJM XUMHUU B IIO3HAHUM SIBJICHUW IPUPOJIBI, B
(OpMHUPOBAaHHHM MBIIIICHUS W KYJIbTYPBl JIMYHOCTH, €€
(YHKIIMOHATBHOW ~ TPaMOTHOCTH,  HEOOXOAMMOM Ui
pelieHuss  MPaKTHYEeCKUX  3a7ad M OKOJOTUYECKH
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U
MPUPOJHOM CpeJIE;

IIP6 02. BrageHre CUCTEMOM XMMHUYECKUX 3HAHUH, KOTOpas
BKJIFOYAET: OCHOBOTOJIATAIONIUE TOHATUS (XMMHYECKUU
JJIEMEHT, aTOM, JJIEKTPOHHAs 000Ji0ouka aroma, s-, p-, O-
JNICKTPOHHBIC ~ OpOWTAIIM  aTOMOB, HOH,  MOJIEKYIIa,
BaJICHTHOCTb, 3IEKTPOOTPHULATENIBHOCTb, CTENEHb
OKHCJICHUsI, XUMHYECKasi CBsI3b, MOJb, MOJISIpHAsh Macca,
MOJISIpHBIA 00BEM, YIJIEPOJHBIN cKeneT, (yHKIMOHAIbHAs
rpyImma, paaukal, HU30MepHusi, U30MEephbl, TOMOJIOTHYECKUUN
psn, TOMOJIOTH, YTJI€BOAOPOIbI, KHCIIOPO- u
a30TCO/ICpIKAIINE COCIUHECHHS, OMOJOTUYECKH AaKTHUBHBIC
BeriecTBa (YrJIeBObI, JKUPBI, OENKH), MOHOMED, MOJHMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJSIPHBIE COCAUHEHUS,
KpUCTAJUIMYECKasi PEIIeTKa, TUIbl XUMHYECKUX pPEeaKIui
(OKUCIUTENBHO-BOCCTAHOBUTEIBHEIE, IK30-U
SHAOTEPMHUUYECKUE, PEaKIMd HOHHOTO OOMEHa), pacTBOp,

'OGmme pe3yabTaTh OCYIECTBISIOTCS B COOTBETCTBUHC JTHYHOCTHBIMU M METampeaMeTHbIME pesyiabratami ®IOC COO (Ipukas Munobpuayku Poccnn ot 17.05.2012 Ne 413

(penaxiust ot 27.12.2023 1.), B pOpMUPOBAHUU KOTOPHIX YIACTBYET 00II€00pa3oBaTeIbHAS TUCIUILINHA.

2JJ;I/ICuI/mm/IHale)Ie PE3YNBTATHI OCYIIECTBIISIIOTCS B COOTBETCTBHU C TPEOOBAHUSIMH K TIPEAMETHBIM pe3ysibTataM 6azoBoro ypoBHs (ITP6), yctanonenusiMu @I'OC COO (Ilpukas
MunobpHayku Poccun ot 17.05.2012 Ne 413 (penakius ot 27.12.2023 1.), ¢ coxXpaHeHHEM HUCXOJHON HyMEpaIuy.
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HOCJIEJICTBUM AEATEILHOCTH.

0) 0a3oBbIe HCCJIeN0BaTEIbCKHE IeHCTBUS:

BIIQJICTh HAaBBIKAMH  y4eOHO-UCCIICOBATENLCKOH |
MIPOCKTHON  JIEATENHHOCTH, HAaBBIKAMHU  pa3peICHUS
npo0em;

BEISIBIISITH MPUYUHHO-CJICICTBEHHBIC CBSI3H u
aKTyaJIM3MpOBaTh 3aja4dy, BBUIBHIaTh THIIOTE3Y €€
pelIeHus, HAaXOJWTh apPryMEHTHI JUIsl JOKAa3aTelbCTBA
CBOUX YTBEPXKICHHH, 3a/1aBaTh MapaMeTPbl U KPUTCPUH
pelIeHus;

aHAJM3UPOBATh IOJIYYCHHBIC B XOJC PCLICHHS 3aJlaud
pe3yIbTaThl, KPUTUYCCKHA OLICHUBATH UX JIOCTOBEPHOCTH,
MIPOTHO3UPOBATH N3MEHEHHUE B HOBBIX YCIIOBHSIX;

yMETh IIEPCHOCHTh 3HAaHUS B I[I03HABATCIbHYIO W
MPAKTUYECKYIO 00JIACTH KU3HEICATEIILHOCTH.

JNEKTPOJIUTHI, HEAJIEKTPOJINTHL, ANEKTPOJIUTUYECKAS
JMCCOLMALUS, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON peaKLuu, XUMUYECKOE PAaBHOBECHUE), TEOPUU U
3aKOHBl (TEOpUS XUMMYECKOI'O CTPOEHHUS OpraHMYecKUX
BeumiectB A.M. byriepoBa, Teopus 3IIEKTPOJUTHUYECKON
auccoumranuu, nepuoandeckuit 3akon J[.M. Menneneena,
3aKOH COXpaHEHHUs Macchl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH SI3bIK XUMUHU, (PAKTOJIOIMYECKHE CBEJCHHUS O
CBOWCTBaX, COCTaBe, IMOJy4YeHMH U  OE30MacCHOM
UCIIOJIb30BaHUH BaXHEUIINX HEOPraHMYEeCKUX U
OpPraHMYeCKHX BeUmlecTB B OBITY W  NPaKTUYECKOH
JesITeIbHOCTH YeJIOBEKa;

I1P603.chopMUpPOBAaHHOCTbYMEHUN BBISIBIISITH XapaKTEpHbIE
NPU3HAKU U B3aMMOCBS3b W3YYEHHBIX MOHATHHA, IPUMEHSAThH
COOTBETCTBYIOILIME TIOHATHUSA IPU ONUCAHUM CTPOEHUS U
CBOWCTB HEOPraHWYECKUX U OPraHUMYECKUX BEIIECTB U MX
IPEBPAILCHU; BBISBIATh B3aUMOCBSI3b XUMHUECKUX 3HAHUI

c MOHATUSAMU u MpeJICTaBICHUSIMU IpyTUx
€CTECTBEHHOHAYYHBIX MPEIMETOB;
IIP6  04.cpopMUPOBAaHHOCTH  YMEHHMH  HCIOJIB30BATh

HaUMEHOBAHUSI XUMUYECKUX COCTUHEHUNU MEXITYHAPOIHOTO
COI03a  TEOPETUYECKOM W  MPUKIAAHOM XUMUU U
TPUBUAJIbHBIE HAa3BaHUSI BAXXKHEUINUX BEIIECTB (ITHIICH,
alieTHNIeH, TJUIepuH, QeHon, Qopmanpaerun, YyKCcycHas
KHUCJIOTA, TJIMIHUH, YTapHBIN Ta3, YIJIEKUCIIBIA ra3, aMMHaK,
ramieHasi M3BECTb, HEralleHas W3BECTb, NMUThEBAas COAA U
JIpYTHUX), COCTaBIATb (OPMYJIbBI  HEOPraHMYECKUX U
OPraHWYECKUX BEILECTB, YPABHEHUS XUMHUYECKUX DPEAKIUH,
OOBSCHATP WX CMBICA; TOATBEPXKIATh  XapaKTEPHbBIC
XUMUYECKHE  CBOMCTBAa  BEUIECTB  COOTBETCTBYIOLIUMU
OKCTIEPUMEHTAMH W 3alUCSIMH  YPAaBHCHHH XUMHUYECKUX
peaKLHii;

nP6 05.chopmMupoBaHHOCTH
MIPUHAJIEKHOCTh M3Y4YEHHBIX

YMeHHﬁ YCTaHaBJIMBAaTh
HCOPTaHNYCCKUX u
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OpraHMYECKUX BEIIECTB K OMNpEJEJCHHbIM KJlaccaM |
rpynmnaM COeAMHEHUN, XapaKTepu3oBaTb WX COCTaB U
BOXHEHIIME CBOMCTBA; OMNPEAEHATh BHIBl XUMHYECKHX
cBsI3ei (xoBasIeHTHaA, WOHHAs, MeTaJlJIn4ecKas,
BOJIOPO/HAs), TUIbl KPUCTAJUIMUECKUX PEIIETOK BEIIECTB;
KJIAaCCU(PUIIMPOBATH XUMUYECKHE PEaKIIUU;

IIP6 07.chopMupOBaHHOCTH yYMEHHIl HPOBOIUTH PACUETHI
0 XUMHUYECKUM (opMyllaM U YpaBHEHHSIM XHUMHUYECKUX
peakuuMii C  HCIOJIb30BaHHEM  (DU3MYECKUX  BEIUYHH,
XapaKTepPU3YIOIINX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchl, 00bemMa (HOpMaJIbHBIE YCIIOBUSI) Ta30B, KOJIUYECTBA
BEIIIECTBA; MCIOJIb30BATh CHUCTEMHBIE XUMHUYECKHE 3HAHHS
JUISL TIPUHSTUSL PEHICHUH B KOHKPETHBIX JKW3HEHHBIX
CUTYaIUsX, CBSI3aHHBIX C BEIIECTBAMH M UX MPUMEHEHUEM.

OK 02. Mcnonb3oBaTh
COBpPEMEHHbBIE
CpezacTBa MOUCKa,
aHaIu3a u
WHTEPIpETAINN
uHpopMaluu U
nH(pOpMaLIOHHbIE
TEXHOJIOTUH JUIs
BBITIOJTHEHUS 3a/1a4
npodeccnoHanbHOM
JeSITeITbHOCTH

JInuHOCTHBIE pe3yJIbTaThl JOAKHBI OTPAKATH B YACTH:

HeHHOCTH HAYYHOI'0 NO3HAHHUSA:

—  c(hopMUPOBAaHHOCTH MHUPOBO33PEHHU,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HayKd M OOIECTBEHHOM NpPaKTUKU, OCHOBAHHOTO Ha
JMaJIoTe KyJIbTYp, CIIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO
MECTa B IOJIMKYJIBTYPHOM MHUPE;

— COBEpPIICHCTBOBAaHWE  SI3BIKOBOM M YHTATEIbCKOU
KyIbTYpbl KaK CpEICTBAa B3aUMOAECUCTBUS MEXIY
JIOJbMU U TTIO3HAHUS MUPA.

MertanpeameTHble pe3yJbTaThl J0AKHBI OTPAKATH:

Osianenue YHHBEPCAJIbHBIMH y4eOHBIMH

NMO3HABATEJIbHbIMU 1efICTBUAMM:

B) padorta ¢ nndopmManmeii:

— BJIaACTh HaBBIKaMH MMOJIYYCHHUA I/IH(i)OpMaHI/II/I us3
HCTOYHHUKOB Pa3HBIX THIIOB, CaMOCTOATCIBHO
OCYHICCTBJIATL IIOUCK, aHaJIu3, CHUCTCMAaTU3aAllUI0 U

MHTEpIpeTaluio HWHGOpPMALUU PA3NUYHBIX BHJIOB H
¢bopM npencTaBieHus;

JucuunjauHapHble (IpeIMeTHbIE) pe3yJbTAThIN J0/LKHBI
0TPaKaTh:

IIP6 06. BiazeHue OCHOBHBIMH METOJAMU HAY4YHOI'O
MO3HAHUS BEIECTB M XMMHUYECKHX SIBJICHUH (HaOIIoeHue,
H3MEpEeHUe, SKCIIEPUMEHT, MOJIETTUPOBAHUE);

I1P6 07. chopMupoBaHHOCTH YMEHHUH MPOBOJIUTH PaCUETh
M0 XUMHUYECKUM (GOpPMYyJIaM W YypaBHEHHSIM XHUMHYECKHX
peakuuid ¢  HCIOJIb30BaHHMEM  (U3UYECKUX  BEJIUYMH,
XapaKTepU3YIOMIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchbl, 00beMa (HOpMallbHbIE YCJIOBHUS) ra30B, KOJIMYECTBA
BEIIECTBA; MCMOJIb30BaTh CHUCTEMHbIE XHMUYECKUE 3HAHUS
JUIs  TpPUHATHS pelleHHH B KOHKPETHBIX JKU3HEHHBIX
CUTYAaIlUsX, CBA3aHHBIX C BEIIECTBAMH U UX TPUMEHEHHEM;
IIP6 08.chopMuUpOBAaHHOCTH YMEHUH IUIAHUPOBATH U
BBITMIOJTHATE ~ XUMHUYECKUH  AKCIEpUMEHT  (TpeBpaIieHus
OpPraHMYECKHUX BEIECTB INPU HArpeBaHUHU, TMOIYUYEHHUE
STWJIEHA U M3y4Y€HHE €ro CBOMCTB, KaU€CTBEHHbIE pEaKluu
Ha albJEeTubl, Kpaxmall, YKCYCHYIO0 KHCIIOTY; JAE€HaTypauus
OCIIKOB TIpW HAarpeBaHWU, I[BETHBIE PEAKIUU OCIIKOB;




— co37aBaTh TEKCThl B PA3NUYHBIX (opMaTax € y4eToM
Ha3HayeHUs HHGOpPMALMK U LEJIEeBOH  ayAUTOPHH,
BbIOMpass ONTUMalbHYI0 (QOpMYy TMpEACTaBICHUS H
BU3YyaJIU3aluy;

— OLIGHUBAThH JJOCTOBEPHOCTb, IETUTUMHOCTb UH(OPMALIUH,
€€ COOTBETCTBUE IIPaBOBBIM M MOPAIbHO-ITHUECKUM

HOpMawMm;

— BJIaACTh HaBbIKaMH pacCiio3HaBaHusA n 3alIUThI
uHpOopManuy, nH(POPMATMOHHOMN 0e30macHOCTH
JMYHOCTH.

MPOBOJUTH PEAKIMd MOHHOTO OOMEHa, ONpPENeNiTh Cpeay
BOJIHBIX PAacTBOPOB, Ka4eCTBEHHBIC pEaklMu Ha cyibdart-,
KapOOHAT- U XJIOPU]I-AaHHOHBI, HA KATHOH aMMOHHS;, PEIIaTh
SKCIEPUMEHTAIbHBIE 3aJaud 1o TeMaMm 'Metamisl" u
"Hemeraimibl") B COOTBETCTBUM C IIPaBWJIAMU TEXHUKH
0e3omacHOCTH TpuU  oOOpamieHMH C  BeUlecTBaMH U
1a00paTOPHEIM 000PYIOBAaHUEM; MIPEICTABIATH PE3yIbTaThI
XUMHYECKOTr0 JKCIIepUMeHTa B (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIUX PeaKuii u (OpMyIUPOBATh BHIBOJBI HA
OCHOBE 3THX PE3yJIbTAaTOB;

IIP6  09.chopMUPOBAHHOCTH yMEHHUS  aHAJIM3UPOBATH
XUMHYECKYI0 HMH(POpPMAIUIO, TMOJy4aeMyl U3 pa3HbIX
MCTOYHUKOB (CpPEICTB MaccoBoW uWH(GOpMAIMHU, CETh
Wutepuer u apyrue).

OK 04. D¢ddexruBHO
B3aUMOJICHCTBOBATH U
paboTaTh B
KOJIJICKTUBE U
KOMaH/1e

JIMYHOCTHBIE pe3yJbTaThbl JOJKHBI OTPAKaTh B YaCTH:
IPpa)KIaHCKOIr0 BOCIIMTAHUA:
— TOTOBHOCTbH BE€CTH COBMCCTHYIO JACATCIIBHOCTD B

WHTEpecax rpakIaHCKOTO OOIIECTBA;

— yMEHHE B3aMMOEHCTBOBATh c COIMaJIbHBIMU
WHCTUTYTAaMH B COOTBETCTBHUHM C HX (QYHKIUSIMU H
Ha3HaAYCHHUEM.

MertanpeamMeTrHbie pe3yabTaThl J0KHbBI OTPAKATD:

OBjajeHue YHUBEPCAJbHBIMM KOMMYHMKATHBHBIMM

JeHCTBUSIMM

0) coBMecTHas 1esITeJIbHOCTD.
— TIOHMMAaTh U HCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U
WHIUBUAYAIBHON paboOTHI;

— IIPpUHUMATh enu COBMECTHOMN JESTEIIbHOCTH,
OpraHU30BBIBATH M KOOPJAWHUPOBATh ICHCTBHA IO €€
JOCTUKEHHUIO: COCTaBJIATh IJ1aH JIEUCTBU,

pacmpeienaTh poJid C YYEeTOM MHEHHH YYaCTHUKOB
00CYyKIaTh pe3ybTaThl COBMECTHOM PabOTHI.

JucuunjauHapHble (IpeIMeTHbIE) pe3yJbTAThIN J0/LKHBI
0TPaKaTh:

IIP6 08.chopMUPOBAHHOCTH YMEHUH IUIAHUPOBATH U
BBIMIOJHATh XUMHUYECKHI  JKCIepUMEHT  (MIpeBpalleHHs
OpPraHWYeCKHUX BEIIECTB TPH HATPEBAHWHU, TIOJTYYCHHUE
STUJICHA U M3y4YeHHE €r0 CBOMCTB, KAUeCTBEHHBIE PEaKIuu
Ha aNbJETUIBI, KpaxMall, YKCYCHYIO KHCJIOTY; JEHATypaIus
OeKOB TIpU HArpeBaHUU, IIBETHBIE pPEAaKIUN OEJKOB;
MIPOBOJUTh PEaKLUUU HOHHOTO OOMEHa, ONpENeNiTh Cpeny
BOJIHBIX PAacTBOPOB, KAa4eCTBEHHBIE pEaKlMu Ha cynbdart-,
KapOOHAT- M XJIOPUA-aHHOHBI, HA KaTHOH aMMOHUS; PelIaTh
SKCHEpUMEHTANIbHbIE 3a7auyu 1o Temam "Metambsl" u
"Hemetamibl") B COOTBETCTBUM C MpaBWJIaMU TEXHUKH
0e30macHOCTH  IMpH  OoOpalleHMH C  BellecTBaMU U
71a60paTOPHBIM 000PYIOBAHUEM; TIPEACTABIISATH PE3YJIBTATHI
XUMHYECKOTO JKCIIEpHUMEHTa B (hopMe 3amucu ypaBHEHUH
COOTBETCTBYIOIINX pEaKIuil U (HOpMyTHUpOBATH BHIBOJIBI Ha
OCHOBE THX PE3YJIbTaTOB.




Osgianenue

JeHCTBUSIMU:

r) NIpUHSATHE ce0s ¥ APYTUX JHJe:

— TIPUHMMAThb MOTUBBI M apryMEHThl JIPYIHX JIOAeH Ipu
aHaJIM3€ Pe3yIbTaTOB JIEATEIbHOCTH;

— TIpu3HaBaTb CBOE IIPaBO W NPaBO APYTUX JIIOJAEH Ha
OIINOKHU;

— pa3BuBaTh CHOCOOHOCTH IOHMMATh MHUpP C MO3UIHUU
JPYroro 4ejaoBeKa.

YHUBEPCAJIbHBIMHA PETYJIATUBHBIMUA

OK 07.
CopeiicTBOBaThH
COXpaHEHUIO
OKpY>KaroIen cpepl,
pecypcocOepeKeHuIo,
MPUMEHSITh 3HaHUSI 00
W3MEHEHUH KJIMMarta,
TIPUHIIMITBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

3¢ HeKTUBHO
JIECTBOBAThH B
YpE3BBIYANHBIX
CUTYaIUsIX

JIMYHOCTHBIE pe3yJabTaThbl JOJKHBI OTPAKATh B YaCTH:
IKOJOI'M4€CKOro BOCIIMTaHUusA:

— chOpMHUPOBAHHOCTH JKOJIOTHUYECKON KYJIBTYpHI,
ITIOHUMAaHHE BIIUSTHUSA COLIMAIBHO-3KOHOMUYECKHUX
IIPOLIECCOB HAa COCTOSIHUE IPUPOJHOM U COLMAIBHOU
Cpensl, OCO3HaHHE r1100aJIbHOTO Xapakrepa
9KOJIOTUYECKUX MPOo0IieMm;

— IUIAHUPOBaHUE W  OCYILIECTBIEHUE  JEHUCTBHM B

OKpYXKalolllelW Ccpelle Ha OCHOBE uenen
YCTOMYMBOTO pPa3BUTHUS YEJIOBEUECTBA;

— QaKTMBHOE HENpUATHE MACUCTBUN, IPHUHOCAIIUX BpPEX
OKpY>Karollen cpere;

— yMeHue IIPOTHO3UPOBATH
JKOJIOTUYECKHE IIOCJIEICTBHS
JENCTBUMN, IPEAOTBPALATh UX.

MeranpeamerHblie pe3yabTaThl J0JIKHBI 0TPAXKATh:

3HaHHUA

HeOJ1aronpusiTHbIE
peIIPUHIMAEMBIX

Osianenue YHHBEPCAJIbHBIMH y4eOHBIMH

NMO3HABATEJIbHBIMH AeiiCTBUSIMH:

B) padorta ¢ undopmManmeii:

— HCIOJB30BaTh CpeacTBa WH(POPMAIMOHHBIX "
KOMMYHHUKAI[HOHHBIX ~ TEXHOJOTHA B  pEIICHUH
KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3aja4  Cc coOnojieHneM TpeOOBaHWM  S>PrOHOMHKH,

JucuuninHapHblie (IpeIMeTHbIE) pe3yabTAThIU J0JIKHbBI
0TPaKaTh:

P66 01.chopmMupOBaHHOCTD MPECTABICHUNA:0 XUMUUYECKON
COCTaBJISIIONICH €CTeCTBEHHOHAYYHOH KapTHUHBI MUpPa, POJIH
XUMHUHM B TO3HAHUM SIBJICHUH TPUPOJIBI, B (HOPMUPOBAHUU
MBILUIEHUS. U KYJIbTYpPbl JIMYHOCTH, €€ (DYHKIIMOHAIBbHOMI
IrPaMOTHOCTH, HEOOXOJUMOW JUIsl PELIEHUs MPaKTUYECKUX
3alad U DKOJOTMYECKH OOOCHOBAHHOTO OTHOLICHHUS K
CBOEMY 3/I0POBBIO U IIPUPOHON cpenie;

IIP6 10.chopMUPOBAHHOCTH YMEHMICOOIIOIATh MpaBUIIa
9KOJIOTMUECKH 11€J1ecO00pa3HOro IMOBENEHUs B OBITY U
TPYAOBOM JEATEIBHOCTH B LENAX COXPAHEHHS] CBOETO
3I0POBbSI U OKPYKAIOLIEH NPUPOAHOW CpEeIpl; YYUTHIBATh
OMacHOCTb ~ BO3ACHCTBUA  HAa  JKUBBIE  OpPraHU3MBbI
ONpEENEeHHBbIX BELIECTB, ITOHMMAas CMBICT I[OKa3aTems
npeaeabHON JOIMYCTUMON KOHIEHTPAIUH.




TEXHUKU O€30MacHOCTH, THTHEHBI, pecypcocOepexeHus,
[IPAaBOBBIX M 3THYECKHX HOPM, HOPM HH(OPMAIIMOHHON
0€e30I1aCHOCTH.

IIK 2.1.
Ocy1ecTBIsATh
orpeiesicHUE
YCTpaHECHHE OTKA30B B
paboTe CTaHIIMOHHBIX,
MIePETOHHBIX,
MHKPOTPOIIECCOPHBIX
1 JTUArHOCTUYCCKHUX
CHUCTEM aBTOMATHKHU.

- YMCHHC ONPCACIIATL KOHCTPYKTUBHBIC O0COOCHHOCTH CHCTEM
CHUTHaJIM3alluu, HCHTpaIU3aluu n 6JIOKI/IpOBKI/I,
)KCHGSHOHOPOX(HOﬁ ABTOMATUKU U TCICMCXAHUKU,

- chopMHUpOBaTH MPEACTABICHUS: O CBOMCTBAX METAIIIOB,
CIUIaBaX, BUAX KOPPO3UH, O0JIACTH IPUMECHEHUS
HEMETAJUIMYECKUX U KOMIIO3UIIMOHHBIX MaTEPHUAJIOB,
CBOMCTBAaX HEOPTAHMYECKHUX U OPraHUYECKUX COEIUHEHHI,
0€30I1aCHOM HCIOJIb30BaHUH BKHEHIIINX HEOPTaHUYECKHUX U
OpPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON
JIeSITENLHOCTH YEeI0BEKa.
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2 CTPYKTYPA U COJAEP)KAHUE YYEFHOUN AACHUILIMHBI
2. CTPYKTYPA U COJEPKAHUE OBIIEOBPA3OBATEJIbHOU JUCHHUITJINHBI

«XHUMMUSA»

2.1. O0beM JUCHUIIMHBI H BUbI Y4eOHOMH padoThl

- O0bem B

Bun yueOHo# padoThI

yacax
O01béM o0pa3oBaTeIbHON MPOrpaMMBbI JUCHUTIJIMHBI 72
Coaep:xaHue yueOHOro MaTepuaJia 64/61
BT. 4.:
TeopeTHYecKHne 3aHsITUs 25
NPaKTH4YeCKue 3aHATHUS 26
JIabopaTopHbIe 3aHATHSI 6/10
CamocTosiTeIbHAs1 paGoTa 11/
IIpodeccnoHaTLHO OPEHTHPOBAHHOE COlePKaHMe (COMep:KaHue 8
NMPUKJIATHOTO M0)1y.1m)3
BT. 4.:
TeopeTHYeCKHe 3aHITUS 4
NPaKTHYECKUE 3aHATHUS 4

- 4
IIpomeskyTounas arrecrauus (AuddepeHIMPOBAHHBIN 3a4€T)

*k*k

3'I'Ipod>ecc1/10Haano OpPUEHTUPOBAHHOE CcOAep’KaHMe MOXKeT ObiTb pacnpegeneHo
CKOHUEHTpUpoBaHoO B pasaene MNpuknagHoit moaynb.

4CIDOpMa NPOMENKYTOYHOM aTTecTaumm U KONNYECTBO YacoB, OTBOAUMBIX Ha ee NPoBeAeHMe, PerlaMeHTUPYHOTCS yYebHbIM
nnaHom ON CMNO

no pasgenam (Temam)

nnun



2.2. TemaTu4yeCcKMi IJIAH M COAEPKAHUE TN CIUTIIHHBI

Haumenosanue
pa3aesioB U TeM

Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M MPO(PecCHOHATILHO OpI/IeHTI/IPOBaHHOG)S,
J1a0opaTOpPHbIE M NPAKTHYECKUE 3aHATHS, IPUKJIATHON MOYIb

O0BéM
yacoB

dopmMupyemblie
KOMIIeTEeHI[UHN

1

2

4

Conep:kanue y4eOHOTO

MaTepuaJja

72

Pasnen 1. Teopernueckue 0CHOBbI XUMHU

17

Tema 1.1.
OCHOBHBIE
XAMHUYECKHE TOHATHS
U 3aKOHBI, CTPOCHHE
aTOMOB  XHMHYECKHX
9JIEMEHTOB

Conep:kanue y4eOHOT0 MaTepHuaJia

XuMu4eckuit 3neMenT. AToM. Sapo atoma, U30TOMbL. DISKTPOHHAS 000J0YKa. DHEPreTHUSCKUE
YPOBHH, MOJIYPOBHHU. ATOMHBIE OpOHMTaNH, S-, P-, d- 3meMeHThl. OCOOCHHOCTH pacHpeaeIeHusl
AJIEKTPOHOB 110 OpOMUTAISIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX NEPUOAOB. DJIEKTPOHHAs
KoH(urypanust aroMoB.OCHOBHBIE XUMHUYECKHE 3aKOHbI

HpaKaneCRue 3aHATHSA

[Ipaktuueckas pabora Nel. «OCHOBHBIE KOJWYECTBEHHBIE 3aKOHBI B XHMHH W PACU€Thl IO
YPaBHEHUSIM XMMUYECKHUX PeaKLuii».

OTtHocuTeNbHBIE aTOMHAsE M MOJIEKyJspHas Maccel. MossipHas Macca. KonuuecTBo BeriecTsa.
MaccoBast 101t BemecTBa. 3akoH ABoragpo. MospHblii 06beM ra3oB. OTHocHTeNbHas
IUIOTHOCTH Ta30B. PacdueTsl mo YpaBHCHHUAM XUMHUYCCKUX peaxunﬁ C MCHOJB30BAaHUEM MAaCCOBOM
JIOJIX BellecTBa, 00beMa (HOpMalIbHbIE YCIOBHS) ra30B, KOJIMYECTBA BEIIECTBA

OK 01

Tema 1.2.
[lepuoanueckuii 3aK0H
U [Tepnoanueckas
CUCTEMAa XMMHYECKHUX
anementoB . N
MenneneeBa, ux CBA3b
c COBPEMEHHOMN
TeopHuen CTPOEHHUS
aTOMOB

Conep:xanue yueOHOTro MaTepuaJia

IIpakTHYeckHe 3aHATHA

[TpakTuueckas padbora Ne2. «M3yueHne nepuoIudecKux 3aKOHOMEPHOCTEN M UX B3aUMOCBSI3U CO
CTPOECHHEM ATOMOB).

[Tepuonnueckas cucrema xumudeckux snemMeHToB J[.M. MenneneeBa. CBsi3b NMEPHOIUYECKOTO
3akoHa U [leproauyeckoil cUCTEMBbI XUMHUYECKHUX 3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHUs
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUs CBONCTB XHMHYECKHX DJIEMEHTOB, O0pa3yeMbIX HUMH
MPOCTHIX M CIOKHBIX BEMIECTB MO IpymnnaM U nepuojaam l[lepmoanueckoil cucteMmbl. 3HaYeHUE
MEePUOIUYECKOT0 3aKOHA W CUCTEMBbI XuMHueckux siemeHToB .M. MeHnmeneeBa B pa3BUTHU
HayKH.

VYcraHoBIEHHE CBSI3W MEXKIY CTPOCHHEM aTOMOB XHMHUYECKHX JJIEMEHTOB M TIEPHOTUYECKUM
M3MEHEHUEM CBOMCTB XMMUYECKUX DJIEMEHTOB M UX COCIMHEHHI B COOTBETCTBHUHM C MOJIOKEHUEM

OK 01
OK 02
[IK2.1

5

Obpa3oBaTenbHas opraHM3aLmMaA BNpaBe CamoCcTOATEIbHO ONpeaensaTb NocaAe0BaTe/IbHOCTb U3YYEHUAPA3AEeN0B U TEM, BXOAALLMX B HUX, @ TaKKe nepepacnpenenatb KoNMYecTso
4acoBANA OCBOEHUA 0byYatoLMMUCA y4ebHOro matepuana, C y4eTom N0rMKuM GOPMUPOBaAHUA AUCUUMNANHAPHBIX PEe3yAbTaToB, 06LWMX U NPodeccUoHaNbHbIX KOMMNETEHLMNA,
MeXNpeaMeTHbIX CBA3el ¢ ApYrMMU AUCLMNIMHaMK 0bLLeobpa3oBaTenbHOro 1 obuienpodeccnoHanbHOro LMKAoB yuebHoro naaHa ON CMO.




[Tepuonuueckoil cuctemsl. PerieHne npakTHKO-OPUEHTHPOBAHHBIX TEOPETUYECKHUX 3a/aHUM Ha
XapaKTepU3alUI0 XUMHUYECKUX JJIEMEHTOB «MeTauimdeckue / HEeMETaJUIMYecKHe CBOMCTBa
XMMHUYECKHX 3JIEMEHTOB B COOTBETCTBHUM C HX D3JEKTPOHHBIM CTPOCHHEM U IOJIOKEHHEM B
IIEPUOIUYECKON CUCTEME XUMUYECKUX d1eMeHToB /[.1. Menneneesa»

Tema 1.3. Conep:xaHue yueOHOro MaTepHaJia OK 01
Crpoenue  BemecTBa | CTpOCHHE BEIIECTBA. XUMHUECKAs CBSI3b. BHIBIXUMUUECKOM CBSI3M (KOBAJICHTHASI HETOJISIPHAS U
u IpUPOJIA | MOJIApHAs, MOHHAs, MeTajuinyeckas). MexaHu3Mbl 00pa30BaHUS KOBAJIEHTHON XHWMHYECKOU
XUMUYECKON CBs3M. | cBsi3U  (OOMEHHBIH M JOHOpHO-akUenTopHbIi). Bogoponnas  cBsA3b.  BaneHTHOCTB.
Mmuoroo6pa3ue DNeKTPOOTpUIATENIbHOCTh. CTeneHb OKucieHus. MIoHbI: KaTHOHBI M aHHOHBI
BELIECTB IlpakTHyeckne 3aHATHSA
[TpakTuueckas paborta Ne3. «CtpoeHue BemecTa U IpUpoia XUMUYECKOUN CBI3U.
JlemoHcTpanus Mozened KpPUCTAIUIMUECKHUX PELIETOK: MOHHOW (XJIOpWJ HaTpus), aTOMHOU
(rpadut u amma3z), MONEKYISIpHOM (YTJIEKUCIbIM Tra3, WOMA), METANINYecKoi (HaTpuil, MarHui,
Menb). Pemenne mpakTH4ecKWx 3aJaHUil Ha COCTaBJIGHUE 3JIEKTPOHHO-Trpaduyeckux ¢Gopmy
3JIeMEHTOB 1—4 nepruooB
Tema 1.4. Coaep:xanue yueOHOTo MaTepHaJia OK 01
Knaccudukanms, Knaccudukanus HeopraHuieckux BemecTB.HoMeHKIIaTypa HEeOpraHMIECKUX BEIIECTB (OKCH/IBI, OK 02
" HOMEHKJIATYpPa | TUAPOKCUIBI, KUCIOTHL, CONK). BellecTBa MOJIEKYJISPHOTO W HEMOJEKYISPHOTO CTPOCHHUS.
HEOPraHUYEeCKUX ArperaTHble COCTOSHHUS BemlecTBa. Kpucramnmmdeckue U amMop@HBIE BelIeCTBA. 3aKOH
BELIECTB MIOCTOSTHCTBA COCTaBa BeLIECTBA. THIbI KPUCTAJUIMYECKUX PEIIETOK (aTOMHas, MOJEKYJspHas,
MOHHAs1, METaJUINYeCcKasi). 3aBUCHMOCTb CBOMCTBA BEIIECTB OT TUINA KPUCTAJUIMUECKOU PEIIETKH
IIpakTHYeckHe 3aHATHA
[TpakTrueckas padbota Ne4. «HoMmeHK1aTypa HEOPTraHUYECKUX BEILIECTBY.
Pemenne mnpakTHYecKMX 3alaHuUil MO KiIaccH(UKAIMKM, HOMEHKJIAType U XUMHYECKUM
dopMysiaM HEOpraHMYECKHUX BEIIECTB Pa3IMYHBIX KJIaccoB (yrapHbIil ras, yriekuciblii ras,
aMMUaK, TaiieHas U3BeCTh, HeTalleHas W3BECTh, MUThEBAsI COJIA U JAPYTUX): HA3BaHMSI BEIIECTB
no mexayHaponHoit (MIOITAK) unm TpuBHanbHOM HOMEHKIIAType M COCTaBJIEHHE (DOPMYIIbI
XUMHUYECKHX BEIIECTB, OIpeaeieHre MPUHAJISKHOCTH K kiaccy. llouck wuubopmanuu 1o
Ha3BaHUsM, UJEHTU(UKATOpaM, CTPYKTYpHBIM dopmyaaM. AHAIN3 XUMHUYECKON WH(OpMaInu,
MOJTy4aeMO U3 pPa3HBIX HCTOYHUKOB (CPEICTB MaccoBOil uH(popmanuu, ceTh MHTepHET u
JIpyTHe)
Tema 1.5. Coaepxxanue y4eOHOIro MaTepuasa OK 01
Tunst XUMUYECKUX | XpymMuyeckass peaknus. Kiaccupukanus XUMHYECKUX peakuuid B HEOPTraHUYECKOW U
peakuui OpTraHWYECKONW XHUMHH. 3aKOHBI COXPAHEHHsS MAacChl BEIECTBA, COXPAHEHHUs M TpEBpaICHUS




OHCPIuv Mpu XUMHUYCCKUX PCaKIHIAX. OKUCIINTEIIFHO-BOCCTAHOBHUTEIILHBIC pe€akunu (ypaBHCHI/IH
OKHCJICHHA-BOCCTAHOBJICHU A, CTCIICHb OKHCJICHUA, OKHCIHNTCIIb u BOCCTaAHOBHUTCIIb,
OKHCJINUTCIbHO-BOCCTAHOBUTCIIBHBIC pPC€aKIWHU B IIPHUPOAC, INPOU3BOACTBCHHBIX IIpOoHECCAX M
KHU3HCOCATCIIbHOCTH OpFaHI/ISMOB)

CamocrositesbHas padora Ne 10KHUCIUTETbHO-BOCCTAHOBHUTEIIbHBIE PEAKIIMU B MPUPOJIE,
IIPOU3BOJICTBEHHBIX MPOLIECCAX U KUZHEACITEILHOCTH OPraHU3MOB.

Tema 1.6.
CKopoCcTh  XMMHUYECKUX
peakuuii. XHUMHUYECKOe
paBHOBecCHE

Conep:kanue y4eOHOT0 MaTepuaJia

CKOpOCTh pEakIy, €€ 3aBUCUMOCTh OT PA3NIMYHBIX (PAKTOPOB: MPUPOABI PEATHPYIOIINX
BEILECTB, KOHUEHTpALMU PpEarupyrolldx BEIIECTB, TEMIIEPATypbl M IUIOLIAAU PEAKIMOHHOU
noBepxHOCTH. TeruioBbie A3(H(PEKTh XUMUYECKUX PEAKITUI: 9K30- U SHJOTCPMHUYCCKHUE PEAKITHH.
OOpatumble peakiuu. XuMU4Yeckoe paBHoBecue. MakTOphl, BIMAIOIMIME HA COCTOSHHUE
XUMUYECKOTO paBHOBECHUS (KOHIIGHTpAIlMs PEareHTOB WJIM TPOJIYKTOB PEAKIUH, JaBJICHHE,
temneparypa). [Ipuniun Jle Hlatense

HpaKaneCRue 3aHATHSA

[Tpaktuueckast pabora Ne5. «BnusHMe pa3nu4HbIX (AKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKIum».

Pemennie mnpakTUKO-OPUEHTHPOBAHHBIX 33JaHUN Ha aHalW3 (PAKTOPOB, BIUAIONIUX Ha
M3MEHEHUE CKOPOCTH XUMHMUYECKOW peakIMu. 3aBUCUMOCTh CKOPOCTH XMMUYECKOW PEaKIMH OT
MPUCYTCTBUS KaTajau3aropa Ha MpUMEPE paslIoKEeHUs NEPOKCHAA BOJOpOAa C IMOMOILIBIO
JUOKCHUJIAa MapraHla W KaTaja3bl. PerieHue mNpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM  Ha
npuMmenenue npuHiumna Jle-llatense mis HaxOXKIEHUS HAMpPaBIICHUS CMEIICHHUS] PaBHOBECHUS
XUMHUYECKON PEaKIuy U aHaIN3 (DAKTOPOB, BIUSIONIMX HA CMEIICHUE XMMHUYECKOTO PABHOBECHS

OK 01
OK 02
IK 2.1

Tema 1.7.

PactBopsl, Teopus
AJIEKTPOIUTAYECKON
JNUCCOIMAIMHA U MOHHEIN
oOMeH

Coaep:xanue yueOHOro MaTepHaJia

PacTBOprl. Buabl pacTBOpOB MO COJEpKAHUIO PACTBOPEHHOTO BEIIECTBA. PacTBOPUMOCTS.
[Tonsatne o aucnepcHbIX cucTemax. VICTMHHBIE MW KOJUIOMAHBIE pacTBOphl. MaccoBast oist
BellecTBa B pactope. [lonarue o BogopoaHoM nokasarene (pH) pactBopa. DnexkTponntuyeckas
qucconuanusi. CUIIbHbIE U Cl1a0ble 3JIEKTPOJIUTHI, HEAIEKTPOIUTHI. Peakiiuy HoHHOro ooMeHa

JlaGopaTopHble 3aHATHSA

JlaGopaTtopnast pabota Nel «IIpuroroBieHne pacTBOPOBY.

[TpuroTtoBneHne pacTBOPOB 33aJaHHOW MAcCCOBOH JI0JIel pacTBOPEHHOTO BEIECTBA, MPOBEICHUE
peaknmuii MOHHOTO OOMEHa, OINpeAeJeHHe CpeIbl pPAacTBOPOB BEMIECTB C  IOMOIIBIO
VHHUBEPCATHHOTO HHAUKaTOpa (KUCas, HEHUTpanbHas, IIelo4Has). 3aJaHus Ha COCTaBJICHHE
VWOHHBIX peakuuid. PemeHne NMpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN Ha PACTBOPHI,
HCTIOJIb3YeMbIe B OBITOBOI M TPOU3BOJICTBEHHOMN JEATEIHLHOCTH YEIIOBEKA

OK 01
OK 02
OK 04
OK 07
K 2.1




CamocrosiTesibHasi padora o0yuarommxcs Ne2. 3aaHne Ha COCTaBICHUE HOHHBIX pPEeaKIui

KonTpoabHass padora
1

CtpoeHue BellecTBa U XMMHUYECKHE peakiuu (o paszaeiny 1)

Paznen 2. Heopranmnuec

Kasi XUMUs

Tema 2.1.
DOU3NKO-XUMHYECKUE
CBOICTBa
HEOPTraHUYECKHUX
BCIISCTB

Coaep:xanue yueOHOTo MaTepHaJia

Meramnbl. [lonoxenue wMeramwioB B llepuoguyeckoi cucteMe XUMHUYECKHUX 3JIEMEHTOB.
OCOOCHHOCTH CTPOCHHsI JJICKTPOHHBIX 000JI0YeK aToMOB MeTauioB. OOmue ¢dusndeckue
cBoiicTBa MeTayyioB. CIlaBpl META/UIOB. JDJIEKTPOXUMHUYECKUN psii HANpPsDKEHUM METalIoB.
XHUMHYECKUE CBOMCTBA BOXKHEHUIIUX METALIOB (HATPUU, KW, KaJabllMd, MarHui, aJlOMHHHM,
IIMHK, XpOM, Xe€Je30, MelIb) W HuX coeauHeHud. OOmme crnocoObl MOJYYSHHUS METAIUIOB.
[TpuMeHeHne MeTaJlJIOB B OBITY M TEXHUKE

Hewmeramnsl. Ilonoxenne HemeramwioB B Ilepuonnueckoil cucreMe XUMUYECKUX 3i1eMeHToB J1.1.
MeneneeBa 1 0COOEHHOCTH CTpOEHUs aTOMOB. Pu3nyeckre CBOWCTBA HEMETAJUIOB. AJUIOTPONHUS
HEMEeTa/UIOB (Ha IpUMepe KUCIopoaa, cepbl, hocdopa u yriepona). XUMHUECKHE CBOMCTBA U
IPUMEHEHHE BaKHEHUIINX HEMETaNIOB (rajloreHoB, Cephbl, a30Ta, Gocdopa, yriaeposa u KpeMHUS)
U HUX COEJUHEHUH (OKCHIOB, KHUCIOPOJCOJAEPKAIIUX KHUCIOT, BOJOPOJIHBIX COEIUHEHUI).
[IpuMeHEeHNE Ba)KHEHIIMX HEMETAJIOB M MX COEAMHEHMH XHMHYECKHUE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPraHUYECKUX BEILECTB (OKCHJOB, THAPOKCUIOB, KMCIIOT, COJIEH U Ip.).

CamocrosiTeqbHasI paGOTa Ne 3 T'eneruueckast CBS3b HCOpPraHNYCCKUX  BCUICCTB,
MNpUHAJIC)KAINX K Ppa3IndYHbIM KJ'IaCCZlM.3aKOHOM€pHOCTI/I B U3MCHECHHUM CBOICTB IIPOCTBIX
BCIICCTB, BOOOPOJAHBIX COCHHHCHHP’I, BBICHIUX OKCUIOB U TUAPOKCHUIOB

HpaKanecm[e 3aHATHSA

[Tpaktuyeckas pabora Ne6. «PU3NKO-XUMHUECKUE CBOIICTBA HEOPTaHUUECKUX BEIIECTBY.
CocraBieHre ypaBHEHUM XHMHUYECKUX pEaKUud C y4acTUEM MPOCTBIX M CIOMKHBIX
HEOPraHMYECKNUX BELIECTB: METAJNIOB M HEMETAUIOB; OKCHJIOB METa/NIOB, HEMETAJUIOB U
aM(OTEpHBIX 3JEMEHTOB; HEOPraHMYECKUX KHUCJIOT, OCHOBAaHUN U aM(OTEPHBIX T'HIPOKCHU]IOB;
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOIINUX UX CBOMICTBA.

Pacuétbl Macchl BelecTBa UM 00bEMa ra30B MO0 M3BECTHOMY KOJIMYECTBY BELIECTBA, MACCE WUIIU
00BEMY OJHOTO M3 YYacCTBYIOLIMX B PEAKLUHU BELIECTB, Pacy€Thl Macchl (00BEMa, KOJIMYECTBA
BEIIeCTBa) MPOAYKTOB PEAKIMH, €CIM OJHO W3 BELIECTB MMEET NpuMecu. PelieHne mpakTHUKO-
OPUEHTHPOBAHHBIX 3aJaHUI Ha CBOICTBA, COCTaB, MOJy4yeHHE U Oe30IacHOe HCIOJIb30BaHUE
BaXHEHIIIMX HEOPraHUYECKHUX BEIIECTB B OBITY M NMPOPECCHOHANIBHOMN eATEIbHOCTH YeJI0BeKa

OK 01
OK 02
OK 04
IIK 2.1

Tema 2.2.

Coaep:xanue yueOHOro MaTepHaJia

OK 01




Wnentuduxanus JlaboparopHble 3aHATHS OK 02
HEOPraHnICCKUX JlaGopaTopHnas pabora Ne2 «nenTrudukaiys HeOpraHMIYECKNX BEIIECTBY. OK 04
BCIICCTB Pemenue skcnepuMEHTANbHBIX 33734 110 XMMAYECKUM CBOMCTBAM METAJIIOB U HEMETAJIOB, 110
paclo3HaBaHUIO U TOJYYEHHIO COCJAMHEHUNH METalIoOB M HEMETAJIOB (B3aMMOJEWCTBUE 2
TUIPOKCUIA AIFOMHHHS C PACTBOPAMH KUCJIOT M IeioYeit,). MneHTudukanus HeOpraHUuIeCKIX
BEIIECTB C HCIIOJIb30BAHUEM HX (PU3UKO-XUMUYECKUX CBOMCTB, XapaKTEPHBIX KaueCTBEHHBIX
peakuuii. KadecTBeHHBIE peakiuu Ha cynbpaT-, KapOoHAT- U XJOPHI-aHUOHBI, Ha KATHOHBI
METaJUIOB U KATUOH AMMOHMS
Kourpoasnasa pabora .
5 CBolicTBa HEOPraHUYECKUX BELIECTB (110 pasneiy 2) 1
Paznen 3. TeopeTnueckue 0OCHOBBI OPraHMYeCKO XMMUH 4
Tema 3.1. Coaep:xanue yueOHOTo MaTepHaJia 4 OK 01
Knaccudukanus, [IpenMeT opraHu4Yeckoil XUMUU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYEHHUE B MOJYYCHUU HOBBIX
CTPOEHHE U|BEIIECTB M MaTepuayoB. Teopus CTpOEHHs OpraHudeckux coennHeHnii A.M. bytinepoBa, €€
HOMEHKJIaTypa OCHOBHBIE MoJ0XkeHUs1. CTpYKTypHbIE (OPMYIIbI OPraHUUECKUX BelecTB. [ oMoI0rus, n3oMepusl. 1
OpraHUYECKUX BELIECTB | XUMHUUYECKAas CBS3b B OPraHUYECKUX COCIMHECHHSX: KPATHBIC CBSI3HU, G- U TT-CBSI3U.
[TpencraBienue o kinaccuukay OPraHndecKX BEIIeCTB.
CamocrositesbHas padora Ne 4HoMmeHknaTypa OpraHM4ecKuX COCIUHEHUHN (CUCTeMaTH4eCKas) 1
Y TPUBHUAJIbHBIE HA3BAHUS BAXKHEMIIINX MPEACTABUTENEH KIACCOB OPraHMUYECKUX BEIIECTB
IlpakTHyeckne 3aHATHA
[TpakTuueckas pabota No7. «HoMeHKIIaTypa OpraHMYECKUX BEIIECTBY.
O3HakoMieHHe ¢ oOpa3llaMd OpraHWYEeCKHMX BEUIECTB W MaTepuaJlaMd Ha UX OCHOBE,
MOJICJTMPOBAHUE  MOJIGKYJ  OpPraHMYeCKMX  BEIIeCTB,  HaONIOJeHHWe HW  OMHCaHUe
JIEMOHCTPAIIMOHHBIX OMBITOB IO TMPEBPAIICHUIO OPraHWYECKUX BEIIECTB MPU HArpPEBaHUHU 2
(mnaBienue, oOyrnuBanue U ropeHue). CocTaBleHUE TMOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
dbopMysl OpPraHMYECKHMX BEIIECTB OTJEJIbHBIX KJIACCOB, HCIHOJB3YSd UX Ha3BaHMS 11O
CUCTEeMAaTUYECKOW W TpPUBHMAIBHOW HOMEHKJIAType (STWJICH, alleTWJieH, TJIMLIEpHH, (eHo,
dbopManbaerua, ykcycHas KucioTa, MMiuH). Pacuersl mpocteiimeil popmysbsl opraHHuyecKoit
MOJIEKYJIbI, HICXOJ U3 3JIEMEHTHOTr0 cocTana (B %)
2 cemecTp
Pa3znen 4. YriieBoaopoabl 9
Tema 4.1. Copaeprxxanue y4eOHOIo MaTepuasa 7 OK 01




YraeBogopoabl W HX
MPUPOJHBIE HCTOYHUKHU

[IpenenbHbIE YTIE€BOAOPOIbI (AIKAHBI):COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psia. MeTaH U 3TaH:
COCTaB, CTpoeHWe, (U3MUYECKHE W XUMHUYECKHE CBOWCTBA (PEaKIMH 3aMEIICHHUS W TOPCHUs),
MOJIy4YEHUE U IPUMEHEHHE.

HenpenenbHble yrieBogopoibl (aIKEHbl, alKaJAUEHbI, aJIKUHBI).

AJIKeHBI: COCTaB M CTPOCHHME, TOMOJIOTHYECKUN Psf. DTUJIEH U MPOINUJICH: COCTaB, CTPOCHHUE,
duznUYeCcCKrue U XUMUYECKUE CBOMCTBA (peaKIMy TUAPUPOBAHUS, TaJIOTCHUPOBAHUS, THIPATAIINH,
OKHCJICHUS U TTOJIMMEPU3AIUH ) TIOJydeHHE U IPUMEHEHHE.

Anxanuensl: OyragueH-1,3 u meTunOyraauen-1,3, XuMU4eckoe CTpOEHHUE, CBOWCTBA (peakius
MOJIMMEpU3aIu), TpPUMEHEHUEe (UIsi CUHTE3a NPHPOAHOTO W CHHTETHMYECKOrOo KaydyykKa |
pE3UHBI).

ApomaTtrueckue yriaeBoAoposl (apeHsl). beH3on u Tonyon: cocraB, cTpoeHHe, (GU3HMUECKHE H
XUMHYECKHE CBOWCTBA (PEAKIMHU T'aJIOTEHUPOBAHUS U HUTPOBAHMUS), NIOJyUYEHUE U NIPUMEHEHHUE.
TokcuHOCTh apeHOB (BiMsHHE OEH30J7a Ha OpPraHW3M YeJIOBEKa). | eHeTHdecKasi CBSI3b MEXIY
YIJIEBOJIOPOAAMH, IPUHAUICKAIINMHE K PA3IHYHBIM KJIaCCaM.

[IpupomHbIe HICTOYHUKHU YTrieBoA0ponoB. [Ipupoansiii ra3 n nonyTHble HeQTsIHBIE ra3bl. HedTh 1
e¢ mpoucxoxaenue. CrocoObl mepepaboTKu HePTH: TEPeroHKa, KPEKUHT (TePMUYECKHIA,
KaTaJIUTUYeCKUil), mwmposnmu3. IlpoaykTsl mepepaOoTkn  HepTH, HMX NPUMEHEHHE B
IPOMBIIUIEHHOCTH U B ObITYy. KaMeHHBIN yrosb ¥ NPOyKThI €ro nepepaboTku

CamocrosiTeibHasi padota Ne 5. AKUHBL: COCTaB M OCOOEHHOCTU CTPOEHUS, TOMOJIOTHUECKUI
psAa. ALETUIIEH: COCTaB, XMMUYECKOE CTPOEHHUE, (PU3NUEeCKHe U XUMUYECKHE CBOWCTBA (peakluu
THJIpUPOBAHUS, TAIOTEHUPOBAHNUS, THAPATALMU TOPEHHUS), TOJyYCHHE U NMPUMEHEHUe (MCTOUYHUK
BBICOKOTEMIIEPATYPHOTO IJIAMEHU J1JIs1 CBAPKU M PE3KH METAJIOB)

OK 02
OK 04
IIK 2.1

Tema 4.2.
DOU3NKO-XUMHYECKIE
CBOMCTBA
YIJIEBOAOPOJIOB

Coaep:xanue yueOHOro MaTepHaJia

JlaboparopHble 3aHATHUS

JlaGopatopHas pabota Ne3 «CBoiicTBa yriaeBogOpPOIAOBY.

TpuBuanpHas U MeXAyHapoaHass HOMEHKJIATypa, XMMHUYECKHE CBOMCTBA, CIOCOOBI MOJyYEHUs
yraeBonopoaos. Ilomyuenue sTuineHa M HM3ydeHHE €ro CBOWCTB. MojaenupoBaHHE MOJIEKYN U
XUMHUYECKHX MPEBpAIlCHUN YIJIeBOJOPOIOB (Ha IMpHUMEpe dTaHa, STWIICHA, alleTUeHa U Jp.) U
raJIOT€HONPOU3BOJHBIX

OK 02
OK 04

Pasnea 5. Kuciopoaocoaep:kanme oprannyecKue coeinHeHnst

14

Tema 5.1.
Cnuprel. ®enon

Conep:kaHue y4eGHOr0 MaTepuasa

[IpenenpHbIE 0IHOATOMHBIE CIIMPTHI (METAHOJN M ATAHOJ): CTPOCHUE, (PU3NUECKHE U XUMUYECKHE
CBOICTBa (peaklMH C aKTUBHBIMH METaJUIaMM, TajlOre€HOBOAOPOJaMH, OpPEHHE), MPUMEHEHHE.
BomopoaHbie CBsA3M MEXAYy MOJEKYJIaMu COUpTOB. (DHU3MOJIOTMYECKOE NEHCTBHE METAHOJA U

OK 01
OK 07




3TaHOJIa HA OPraHNU3M YEeJIOBEKaA.

MHOTr0oaTOMHBIE CHUPTHI (ITHJICHTIIMKOIh U TIUIEPUH): CTPOCHUE, (PU3NICCKUE U XHUMHUYCCKUE
CBOIicTBa (B3aUMOJICHCTBHME CO IICJIOYHBIMU METAJIaMH, KayeCTBEHHAs peakuus Ha
MHOT'0AaTOMHBIE COUPTHI). DU3HOTOTHYECKOE ACHCTBME HAa OpraHu3M uyesoBeka. l[Ipumenenue
[JIMIEPUHA U STUIEHTIIMKOJIS.

®enon. CtpoeHHE MOJEKYIbI, (U3MUECKHEe M XUMHYECKHE CBOWCTBAa (eHosa. TOKCHYHOCTH
denona, ero pusnonoruueckoe AecTere Ha opranu3M uenopeka. [Ipumenenue denona

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

Coaep:xanue yueOHOT0 MaTepHaJia

Anbreruapl U KeTOHb! ((opManbAerujl, ameranblIeru]], aleToH): CTpPOeHue, (U3NYECKUe U
XUMHYECKHE CBOMCTBA (pEakUUU OKHCIEHUS M BOCCTAHOBJICHUS, KAaYE€CTBEHHBIE pEaKIUu),
IIOJIy4YEHUE U IPUMEHECHHUE.

OMHOOCHOBHBIE TpeAeTbHBIE KapOOHOBBIE KHCIOTHl (MypaBbHHAass W YKCYCHas KHCJIOTBI):
CTpoeHue, ¢GU3MYecKue U XUMHUYECKHEe CBOHCTBa (0OLIuMe CBOWCTBA KHUCIOT, peaKIus
sTepudUKanmu), TOoJdydeHHe u mnpuMeHeHue. CrTeapuHOBas ¥ OJEHHOBAS KHCIOTBHI Kak
IPEJCTaBUTENIN BBICIIMX KAPOOHOBBIX KMCIOT. MblIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX
MOIOIIIEE ACUCTBHE.

Crnoxnble 3(pupbl Kak MPOU3BOIHBIE KapOOHOBBIX KUCIOT. I'naponu3 cioxHbIX 3¢upos. XKupsl.
I'unponns xupoB. [Ipumenenne xupos. buosornueckas ponis )KUPOB

OK 01
OK 02
OK 04

CamocrositeibHasi padora Ne 6[loaroroBka cooOmieHuii Ha Temy no BeiOopy:  CrokHbIE
3¢upbl U UX 3HAYEHHE B IpHUpoje, ObITY M mpou3BoAcTBe. JKupbl Kak MPOAYKT NMUTAaHUSA U
XUMHUYECKOE ChIpbE. 3aMEHa KUPOB B TEXHUKE HENHUIIEBBIM ChIpbeM. HexBaTka nmposoBOIIbCTBHS
Kak rioOajnbHas mpobiieMa YeloBe4YecTBa U MyTH ee pelieHus. Mblia: Ipoluioe, HacTosIee,
Oynymee. CpeacTBa TMIHMEHbl Ha OCHOBE KHCIIOPOJCOJEpPXKAIIUX OPraHUYECKUX COEIUHEHMH.
Cunrerndeckue mororiue cpenactsa (CMC): 10CTOMHCTBA U HEJTIOCTATKHU.

Tema 5.3.
VYrieBoabl

Coaep:xanue yueOHOro MaTepHaJia

VYrneBoabl: cocTaB, KiaccU(UKalMsg YIrIIeBOAOB (MOHO-, AM- M ToJucaxapuiabl). ['mrokoza —
OPOCTEHIIMKA MOHOCaXapuJ: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbl, (hU3MUECKHEe M XHMUYECKHE
CBOIcTBa TIIIOKO3bl (B3aumojeiictBue c¢ ruapokcuaom wmenu (II), okuciaeHne aMMuayHbIM
pacTBopoM okcuza cepedpa (1), BocctaHoBiIeHHE, OpOXKEHHE TIIIOKO3bI), HAX0XKIEHUE B MIPUPO/IE,
NPUMEHEHHE TJIOKO3bI, OMOJOTMYEecKass pOJib B JKU3HEACATEIBHOCTH OpraHW3Ma YeJOBeKa.
®otocunTe3. PPyKTO3a KaK H30MEP TIFOKO3BI.

Caxapo3a — MIpEACTaBHTENb IUCAXAPHJIOB, THAPOJIN3 CaXapo3bl, HAXOKICHHE B TPHPOAE H
pUMEHEHHE.

[Tonucaxapuapl: Kpaxmajl M IEJUII0NI03a KaK NpuponaHble momuMepbl. CTpoeHne Kpaxmana |

OK 01
OK 02
OK 04




IEJUTIONIO03bI, (U3MYECKUE U XMMUYECKHUE CBOMCTBA Kpaxmaiia (THIPOJIN3, KAaueCTBECHHAs peaKITus
C MOJI0M)

JlabopaTopHble 3aHATHS

JlabGopaTtopnast pabora Ned"CsoiicTBa yrieBooB"

CamocrosiTtesibHas padora Ne 7CTpoeHre Kpaxmaja U MeJITI0N03b], (PU3UISCKUE U XMMHUYECKUE
CBOMCTBA KpaxMaja (TUIpOJIn3, KAUeCTBEHHAs! PeaKlUsi C UOJOM)

Tema 5.4. Coaepxxanue yueOHOIro MaTepuasa OK 01
Qusuko-xumuueckue  |[lpakTuyeckue 3aHATHS OK 02
CBOMCTBA [lpaktuyeckas pabora Ne8. «HomeHkiaTypa  KHCIOPOJOCOACPIKALIMX  OPraHHYECKUX OK 04
KHCIIOPOJOCOJAEPIKAIINX | COETUHEHUI.
OpPTraHUYeCKUX TpuBuanpHas U MeXAyHapoAHass HOMEHKJIATypa, XUMHUYECKUE CBOMICTBA, CIIOCOOBI MOIYYEHUS
COEIMHEHUI CIUPTOB U PEHOIOB, KAPOOHOBBIX KUCIOT U 3(PUPOB, albAETUI0B U KETOHOB. COCTaBICHHE CXEM

peakuuii (B TOM 4HCIE MO MPEAJIOKEHHBIM LENOYKaM IPEBpALIeHM), XapaKTepU3YIOLIUX

XUMHYECKHE CBOMCTBA KUCIOPOAOCOAECPIKAIUX OPraHNYEeCKUX COCTUHEHHM

[TpakTideckass pabora Ne9. «Xumuueckwe U (PU3UUECKHE CBOMCTBA KHCIOPOIOCOSPIKAIIIX

OpPTaHUYECKUX COCIUHEHUS.

[IpoBenenue, HaOMIOJEHHWE U ONKUCAHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE CIUPTOB,

KAUeCTBCHHBIC PEAKIMU OJHOATOMHBIX CHHUPTOB (OKHcieHHe d3taHona okcumom wmeau (I1)),

MHOTOAaTOMHBIX CIUPTOB (B3auMoOJeUCTBUE riuiepuHa ¢ ruapokcuaom menu (l1)), ampaernmos

(okHCIeHHEe aMMHauHBIM pacTBopoM okcuaa cepedpa(l) u ruapoxcumom wmemu  (ll),

B3aMMOJIEHCTBHE Kpaxmalla C HOJIOM), U3y4YeHHE CBOMCTB pacTBOpa YKCYCHOW KHCIIOThI
Pa3neJ 6. AzoTcoaepskamue OpraHu4ecKue coeJHHCHH
Tema 6.1. Conep:xanue yueOHOTro MaTepuaJia OK 01
AMUHBIL. AMUHBI: METWJIAMHUH — MPOCTEHIINI MpeICcTaBUTENIb aMUHOB: COCTaB, XUMHUYECKOE CTPOEHHE, OK 02
AMHMHOKHUCIIOTHI. bu3NYecKre U XUMUYECKUE CBOMCTBA, HAXOXKIECHUE B IPUPOJIE. OK 04
benkn AMUHOKHCIOTBl Kak aM(poTepHble OpraHuueckue coeauHeHus. Pusznyeckue U XUMUYECKHE

CBOMCTBa AaMHHOKHCIOT (Ha MpUMepe TJHIMHA). buonorndeckoe 3HAYEHHE AMHHOKHCIIOT.
IlenTunel.
benku xak nmpupoaHpie noauMepsl. [lepBrdHas, BTOpUYHAS U TPETUYHAS CTPYKTYypa OCIIKOB.

CamocrositeibHasi padora Ne8 Xwumuueckne CBOWCTBA OEIKOB: THIPONH3, ACHATYpaIus,
Ka4eCTBEHHbBIE PEaKIMH Ha OeJIKH

IIpakTnyeckue 3aHsATHS




ITpakTnueckas padora Nel(. «CBoiicTBa a30TOCOAEPIKAIINX OPTAHUIECKUX COCTUHECHHIN.
®usznueckue MU XHUMHUYECKHE CBOMCTBAa aMUHOB (peakuMH C KHCIOTaMH M TOpPEHUs) U
aMUHOKHUCIJIOT (Ha mpumepe riuiuHa). HaGnrogeHne u onucaHue JEMOHCTPALMOHHBIX OMBITOB:
JeHaTypanusi OSJIKOB IPU HArpeBaHUM, IBETHBIC PEAKIIUU OCITKOB

JlaGopaTopHble 3aHATUS 2

Jlabopatopnast pabora Ned" Amunokucnotsl. benku. PacnosnaBanue BoiaokoH"
Pa3zges 7. BbicOKOMOJIEKYJISIPHBIE COeINHECHUS 2
Tema 7.1. Conep:kanue y4eOHOT0 MaTepuaJia 2 OK 01
[TmacTmacchr. IIpakTHYecKue 3aHATHS OK 02
Kayuyku. Bonokna [Ipaktuyeckas pabora Nell. «CuHTe3, aHanmM3 W KiIacCH(PUKANUsS BBICOKOMOJEKYISPHBIX OK 04

COETMHEHUI» K 2.1

OCHOBHBIC TIOHSITHS XHMHH BBICOKOMOJICKYJSIPHBIX ~COCIUHEHHH: MOHOMEp, IIOJHUMED,

CTPYKTYPHOE 3BEHO, CTENEHb IOJUMEpHU3alMM, CPEAHssT MoJieKyaspHas Macca. OCHOBHbIE

METO/bI CHHTE3a BHICOKOMOJICKYIISIPHBIX COSMHEHHUH — MOJIMMEPU3AIUS M TOJTMKOHICHCAITHSI. 2

O3HakomiieHHe ¢ 00pa3liaMu NMPHUPOJIHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, KaydyKOB:

IUTACTMACCHI (TTOJUATUIICH, MOJHIPOINICH, NOJMBHHUIXIOPU, TTOJHUCTHPOI); HATypaIbHBIA U

CHUHTETUYECKHEe Kayuyyku (OyTaJMeHOBBbIH, XJIOPONPEHOBBI M H30IPEHOBBIN); BOJOKHA

(HaTypaibHble (XJIONOK, HIEpCTh, IIENK), HMCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BHCKO03a),

CHUHTETHYECKHUE (KaIPOH M JaBCaH)
Konrtpoabnasi pabGora .
3 CTpyKTypa U CBOMCTBA OPraHWYECKUX BelecTB (1Mo pasaenam 3-7) 2
IIpodeccnonanbHO OPHMEHTHPOBAHHOE COJleP:KaHMe (COaepKaHNe TPUKJIAJTHOTO Moz[y.lm)6 8
Pa3nes 8. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITEIbHOCTH Y€JI0BEKA 8 OK 01
Tema 8.1. ConeprxaHue y4eOHOro Matepuasa 8 OK 02
XuMHuecKue [TpaBuia 3KOJOTMYECKH LIE€JIECOO00pa3HOr0 MOBEACHHUS B OBITY W TPYIOBOH NEATEIHLHOCTH B OK 04
TEXHOJIOTHH IeIsIX COXPAaHEHHWsT CBOETO 370POBbS W OKPYKAMOIMIeH MPUPOJHONW Cpeibl, OMaCHOCTH OK 07
B NIOBCEHEBHOM | BO3/IEHICTBUS HAa KHMBBIE OpPraHMW3Mbl OPraHWYECKMX BELIECTB OTAEIbHBIX  KJACCOB 2 MK 2.1

u  mpodeccruoHambHOM
JesITeIbHOCTH YelIOBEKa

(yrmeBomopobl, CHHUPTHL, (EHOJBI, XJIOPOPraHMYECKHE MPOU3BOJAHBIC, albJETUIBl U Jp.),
IIOKAa3aTellb PEJAEIbHO JOIYCTUMON KOHIIEHTPALMU U €r0 UCIIOJIb30BaHUE.




Ponp xumuu B oOecrieyeHMM 3KOJOIMYECKOM, HHEPreTHYecKOd U MUILEBOM 0e30I1acHOCTH,
pa3BUTUM  MEIULMHBI, CO3JaHUM HOBBIX MaTepualioB (B 3aBUCUMOCTM OT BHJA
npoeCCHOHATIBHOMN JESITeNbHOCTH), HOBBIX HCTOYHUKOB SHEPIUHU (AIbTEPHATUBHBIE HCTOYHUKU
sHepruu). lloHsATME O HayyHBIX METOJax IIO3HAHUS BELIECTB U XUMHUYECKUX PEaKLMM.
IIpencraBiaenus o0 OOIIMX HayyHBIX MPUHLUMNAX HPOMBIIUICHHOTO IOJIyYEHHUs Ba)KHEHIINX
BELIECTB (Ha IpUMepax IIPOU3BOJCTBA aMMHAKa, CEPHON KUCIIOTbI, METAHOJIA).

CamocrosiTeibHasi padora Ne9Xumus W 3740pOBbE 4UEJIOBEKa: NpaBUiIa 0€30MacHOro

MCIIOJIb30BAHUS JICKAPCTBEHHBIX MPENapaToB, OBITOBOM XMMHUH B TIOBCETHEBHOW )KU3HU 2
IIpakTHyecKue 3aHATHS

[Tpaktnyeckas pabora Nel2. «[IpuMeHeHHE XMMHUYECKMX BEIIECTB M TEXHOJOTMH C ydeToM
Oynymiei mpopecCHOHATBHON ACSITEITLHOCTI.

Pemenne keiic-3amad 10 TeMaM: IHIIEBBIE TNPOIYKTHI, OCHOBBI PAalMOHAIBLHOTO IUTAHUS,
BOKHEHIINE CTPOUTEIbHBIE M  KOHCTPYKLIMOHHBIE MaTEpUalbl, CEIbCKOXO3SICTBEHHOE
IPOU3BOJCTBO, KPAcKH, CTEKJIO, KepaMHKa, MaTepualbl Uil SJIEKTPOHUKH, HaHOMAaTEepPHAIbI, 4
TEKCTHJIbHBIE BOJIOKHA, HCTOYHUKM SHEPrHH, OpPTaHWYECKHEe ¥ MHUHEpaJIbHBIC YAOOpEeHHS,
JIEKapCTBEHHBIE U KOCMETUYECKHUE MPEnapaThl, OBITOBAS XUMHS, MaTEpUalIbl U3 UCKYCCTBEHHBIX U
CHHTETHUYECKUX BOJIOKOH.

3ammra:llpencraBnenne  pe3ynbTaToB — pelleHHs Keiic-3ajau B ¢GopMe  MUHHU-JOKIaja
(orryckaeTcst MCTIOJIb30BaHNe rpadMIeCcKUX U MPE3eHTAIIMOHHBIX MaTepPHaJIOB)

IIpoMeskyTouHasi aTTecTalUs MO AUCHMILINHE (1uddepeHInpOBaHHbIHN 3a4eT) -
Bcero 72




3. pA N 0):)7 ) By PEAJIM3ALIMN IHPOI'PAMMUbI
OBHIEOBPA3OBATEJBbHOU JTUCIIUITJINHBI

3.1. TpeOoBaHusi K MHHUMAJIBHOMY MATEPHAJIbLHO-TEXHHYECKOMY
o0ecrne4eHn 10

JUist peanuzanvu MporpaMMbl JUCIUIUIMHBL MPEAYCMOTPEHBI CIEAYIOIINE
CHeIMaNbHBIC TIOMEIIECHNUS: YIeOHBIM KaOUHET XUMHUH U/ MU YYCOHONH XUMUYECKON
J1a00paTOPHHU.

OddexkTuBHOCTh  MpenoaaBaHus o011e00pa3oBaTeIbHON AU CIIUTLTHHBI
«XUMUS» 3aBUCUT OT HAIMYUSI COOTBETCTBYIOIIETO MaTE€pPUATbHO-TEXHUYECKOTO
OCHAIICHHUS.

MarepuanbHO-TEXHUYECKOE obecrieueHne KaOMHETa  XUMHUU/UIU
XUMHUYECKON JabopaTopuu BKIIOUYAET: CHECIUATM3UPOBAHHYIO MEOETh U CHUCTEMBI
XpaHeHUs, TEXHUYECKUE U dJIEKTPOHHBIE CPEACTBA O0yUEHUs, IEMOHCTPAIIHOHHBIC
y4eOHO-HarsAHble TTOCOOMS,JEMOHCTPALIMOHHOE O000pY/I0BaHUE U MPHUOOPHI,
71a00paTOPHO-TEXHOJOTHYECKOE O00Opy/lIOBaHUE, JIAOOPATOPHYI0 XUMHYECKYIO
nocyay, Mojienu (0ObEMHBIE W IUIOCKHE), HAaTypalibHble OOBEKThI (KOJUICKIUU,

XUMHUYECKUE PEAKTUBBI), 000pYI0BaHKE JTAOOPAHTCKOM.

Crnenmnann3npoBaHHas Mede/Ib H CHCTEMBbI XPaHeHHUS

1 | Cron naGopaTopHBIii 1EMOHCTPAIIMOHHBIHN (C 3aIIUTHBIM, XUMOCTOMKUM U TEPMOCTOUKUM
MOKPBITUEM, PAKOBUHOM, TIOJIBOJKON U OTBEJIEHUEM BOJIbI, CAHTEXHUKOMH,
AIIEKTPUICCKUMU PO3ETKAMHU, aBTOMAaTaMHU aBapUWHOTO OTKIIFOUYSHUS TOKA)

2 | Cron 1ab0opaTOpPHBIN 1EMOHCTPAIIMOHHBIN ¢ HAJACTPOUKOH (C 3alIUTHBIM, XUMOCTOUKHUM U
TEPMOCTOUKUM TTOKPBITHEM )

3 | Cton yueHnueckuit 1abOpaTOpHBIN, pEryIUpyEeMbIil 110 BHICOTE (C 3aILUTHBIM,
XUMOCTOMKUM U TEPMOCTONKHUM MOKPHITHEM, PAKOBUHOM, OOPTHUKOM 10 HAPYKHOMY
Kparo, M0JIBOJIKOM M OTBEJICHUEM BOJIbl, M CAHTEXHHUKON)/CTON yUeHUYECKUH,
perynupyemslii o BbIcOTe (MPUOOpETaeTcsi TOAbKO MPU HATUYUHU CHELUATIBLHOTO
71a00paTOPHOTO OCTPOBHOTO CTOJIA) (1O KOAUYECMEY 00yUarouuxcs)

4 | Ctyn yYeHHUECKUH (N0 Konuyecmasy o0y4anuuxcs)
5 | OrnerymuTens
6 | Mocka knaccHasi/PenbcoBasi cucTema ¢ KIIaCCHOW U MHTEPAKTUBHOM JTIOCKOM

(mporpamMmHOe o0ecrieueHre, MPOeKTop, KPETJIEHUSI B KOMIUIEKTE )/ HHTEPAKTUBHON
HaHeJbIo (MPorpaMMHOE 0OecrieueHHe B KOMIUIEKTE)

CTon ¢ simmKaMu JUIsl XpaHEHUs/ TYMOOH (pabouee mecmo npenooasamenst)

-
8 | Kpecno opucnoe(pabouee mecmo npenodasameins)
9 | Jlocka mpobOkoBasi/Jlocka MarHUTHO-MapKepHast

10 | Cucrema (ycTpoiicTBO) /Uil 3aTEMHEHUSI OKOH

11 | lkad BBITSHKHON MaHOPAMHBII




12 | llIxad mist xpaneHus yaeOHBIX TOCOOMIA

13 | AnTeuka yHUBepcanbHas JAJIsl OKa3aHUs IEPBOM MEIUIIMHCKONW TOMOIITN

Texuuueckue cpeacraa

1 | MuorodyHKIIMOHAJIEHOE YCTPOICTBO/IPUHTED

2 | IHTepaKkTUBHBIN POrpPaMMHO-AIAPATHBIN KOMIUIEKC MOOMIIBHBIN WJIM CTAIlHOHAPHBIN
(mporpammHOE obecrieueHue, MpoeKTop, KperieHne B KomiuiekTe)/PenascoBas cucrema ¢
KJIACCHOW M MHTEPAKTUBHOM JI0CKOM (ITporpaMMHoOe obecriedeHue, MpoeKTop, KperieHue
B KOMILJICKTE )/ HHTEPAKTUBHON MaHENbI0 (IPOrpaMMHOE obecrieueHIe B KOMIUIEKTE)

3 | IlepcoHanpHBIN KOMIIBIOTEP C IEpUPEPHEH/HOYTOYK (JIMIIEH3MOHHOE MTPOTPaMMHOE
obecrnieueHne, 00pa30BaTEeIbHBIM KOHTEHT U CUCTEMA 3alIUThI OT BPEIOHOCHOU
nH(popmaIuu, mporpaMmMHoe odecniedeHue s nudpoBoit Jadboparopuu, ¢
BO3MO>KHOCTBIO OHJIATH-0IIpOCa)

DJIEKTPOHHbBIE CPeACTBA 00yUeHUsl

1 | DnekTpoHHbIe cpeacTBa 00yueHus/MHTepakTUBHBIE TOocoOus/OHaliH-KyPCHI (110
pazoenam pabouel npocpamMMmbl)

JleMoHCTpauMOHHbIE Y4eOHO-HATJISAIHbIE TOCOOMSI

1 | CnoBapu, ClIpaBOYHUKH, SHIUKIONCTHS (10 XUMUYECKUM HAYKAM)

2 | KoMIIeKT mopTpeToB BENTUKUX XUMUKOB

3 | IlocoOus HArJITHON SKCTIO3UITIH

4 | Ilepuognueckas cucrtema xumudeckux snementoB J[.M. Menneneena

Crnenuaau3upoBaHHas Mme0e/ib H CHCTeMbl XPAHEHUs JJIsi XUMHYeCKOH J1adopaTopuu

1

JlaGopaTopHbIii OCTPOBHOM CTOJ (JIByXCTOPOHHUH, C 3alIUTHBIM, XUMOCTOMKHUM U
TEPMOCTOMKUM MOKPBITUEM, HAJICTOJIEM, C ITOACBETKON U ANEKTPUUECKUMHU PO3ETKAMH,
MOIBOJIKOM M OTBEJICHUEM BOJIbI, U CAHTEXHUKOMN)

N

Ctyn 1ab0opaToOpHBI, peryIupyeMblii 10 BBICOTE

Cton 1a00paTOpHBIA IEMOHCTPAIIMOHHBIHN (C 3aIIUTHBIM, XUMOCTOMKUM U TEPMOCTONKUM
MOKPBITHEM, PAKOBUHOM, ITOIBOJIKOM U OTBEJECHUEM BOJbl, CAHTEXHUKOM,
AIEKTPUUYECKUMHU PO3ETKAMU, aBTOMATAMU aBAPUMHOTO OTKIJIFOUECHHSI TOKA)

Cron 1abopaTopHbIil 1EMOHCTPAIIMOHHBIN ¢ HAACTPOUKOM (C 3aIIUTHBIM, XUMOCTOMKUM H
TEPMOCTOUKUM TTOKPBITHEM )

Croa ¢ AuMKamMy JJis XpaHEeHUs1/TyMOO

(op}

Kpecno oduchoe

~

Orserymurenb

JleMOHCTpanMOHHOE 000PYAOBaAHME M NPHOOPHI 1JIsi KA0MHeTa U JIA00paTOpUH

Becn! anextponnbie ¢ USB-nepexoaHukom

Cronuk MO IbEMHBIN

IlenTpudyra neMoHCTpaImoHHAas

IllTaTuB 1EeMOHCTpAMOHHBIN

AnnapaT I IPOBCACHUS XUMHUYCCKUX peaKI_II/Iﬁ

Anmnapar Kunna

OBIIMOMETP

I'openka yHuBepcanbpHas

OO N0 |IWIN -

[Tpubop /I UILTIOCTPAIH 3aBUCUMOCTH CKOPOCTH XUMUYECKHUX PEAKIHI OT YCIOBUN
OKPYKaIOIIEH CpeIbl

10 | HaGop muis nekTponn3a 1eMOHCTPAIIHOHHBIH

11 | [IpuGop /7151 ONBITOB MO XMMHUU C IIEKTPHUECKUM TOKOM (JIaOOPaTOPHBIN)

12 | [Ipubop 1715t OKKUCIICHUS CIIMPTa HaJl METHBIM KaTaJIM3aTOPOM

13 | IlpuGop anst momy4deHus TajJou0aTKaHOB IE€MOHCTPAIIMOHHBIN

14 | IlpuGop anst nosyyeHUs! paCTBOPUMBIX BEUIECTB B TBEPAOM BUJE

15 | YcranoBka a5t QUIBTPOBAHUS O] BAKYYMOM

16 | [Ipubop my1st onpeaeneHns cocTaBa BO3Iyxa




17

["azo0ananm3aTop KMUCIOPOIa U TOKCHYHBIX Ta30B C MUGPOBOM MHIUKAIIMEH TTOKa3aTenen

18 | [Ipubop A7t MIUTIOCTPALIMH 3aKOHA COXPAHEHHUsI MacChl BEIIECTB

19 | YcraHnoBka /15t IEPEroHKH BEIIECTB

20 | bapomerp-anepou

21 | HaGop st u3ydeHust BOAOPOJHON SHEPTETUKH

22 | pH-metpbi(Oonoarnumensnoe sapuamuernoe obopyodosarie)
JlaGopaTopHO-TeXHOJI0rHYecKOe 000pY/I0BaAHHeE /1JIsl KA0NHeTa U JIA0opaTOpun

1 | [Ipubop amst mosrydeHusl TaJIONI0ATKAHOB U CIIOYKHBIX A(UPOB JIAOOPATOPHBIN

2 | KonbonarpeBareinb

3 | DnexTporumMTKa

4 | bans koMOMHUpOBaHHAs JIaOopaTopHast

5 | Bechl uist ChITydnx MaTepuaioB

6 | [Ipubop 1y1st moTydeHUs ra30B

7 | CnuproBka gabopaTtopHas

8 | MarauTHas Menianka

9 | Mukpockor uppoBoi ¢ pyKOBOACTBOM MOJIL30BATENSI M TOCOOUEM JIJISl YUAIIUXCS

10 | HaGop /y1st YMCTKU ONTHKH

11 | HaGop mocy bl 1Jisi peakTHBOB

12 | Habop nocy bl ¥ IPUHAAICKHOCTEH ISt pabOThI ¢ MAJIBIMU KOJIMYECTBAMH BEIICCTB

13 | HaGop npuHauies)xHOCTEH ISl MOHTa)Ka IPOCTEUITNX TPUOOPOB 110 XMMUHU

14 | HaGop nocyibl ¥ MpUHATICKHOCTEH U3 MPOIUIeHa (MUKPOJIad0opaTopusl)

JlabopaTopHasi XuMHYeCKasi IOCYAA 1Jis1 KaOMHeTa U J1a00paTOpHu

1 | Komruiekt ko0 JeMOHCTPAIIMOHHBIX

2 | HaGop nmpoOok pe3mHOBBIX

3 | Ilepexox CTEKISTHHBIN

4 | Tlpobupxka Bropia

5 | I[IpoGupka nByxkojeHHas

6 | CoeMHHUTENH CTEKIISTHHBIH

7 | 3aKuM BUHTOBOU

8 | 3axxum Mopa

9 | lInaHr CUIMKOHOBBIN

10 | KommiekT cTekIsTHHOM mocyAbl Ha nuindax AeMOHCTPAIMOHHBIN

11 | do3upyroiiee yCTpOHCTBO (MEXaHUYECKOE)

12 | Kommuiekt uznenuii u3 kepamuku, dapdopa u dasuca

13 | Kommurekt noxxek happopoBbix

14 | KommuiekT MepHBIX K010 Majioro o0bema

15 | KommiiekT MepHbIX KOJI0

16 | KommiekT MepHBIX IIMIUHAPOB IIIACTHKOBBIX

17 | KoMmiekT MepHBIX HUINHIPOB CTEKISTHHBIX

18 | KomIuiekT BOPOHOK CTEKJISTHHBIX

19 | KommiekT numeTok

20 | KOMIUIeKT CTaKaHOB TIACTUKOBBIX/CTEKIISTHHBIX

21 | KOMIUIEKT cTaKaHOB XMMHUYECKUX MEPHBIX

22 | KoMIUIEKT CTaKaHYMKOB IS B3BEIINBAHUS

23 | KoMIUIeKT CTYNOK ¢ mecTUKaMu

24 | Habop mmarene

25 | Habop nuHIIETOB

26 | Habop yamek Ilerpu

27 | TpyOka cTexyIstHHAS

28 | DKcHKaTOp




29 | Yamra kpucTain3aoOHHas

30 | [umisl TUTENbHBIE

31 | Bropetka

32 | IlpobGupka

33 | banka 1101 PCAKTHUBLI ITIOJINOTUIICHOBAs

34 | banka 1oj1 peakTUBbI CTEKJISIHHASL M3 TEMHOTO CTEKJIA C MPUTEPTOM MPOOKOH

35 | HabGop cKIISIHOK JUIsl pACTBOPOB PEAaKTHBOB

36 | [Tasiouka crexiIsTHHAA

37 | HltatuB ams mpoOHPOK

38 | KommuiekT cpecTB i1l MHAWBUIYAIBHOW 3aIUThHI

39 | KoMIIekT TepMoMeTpoB

40 | CymmbHas MaHeb IS OCYbI

41 | dunbrpoBanbHas Oymara/QuiIbTpbl OyMaXKHBIC (O0NOIHUMENLHOE 8APUATMUBHOE
obopyodosanue)

Mopaenu (00beMHBbIE M IIOCKHE), HATYPAJIbHbIe 00bEKThHI (KOJUIEKIMH, XUHMUYeCKHUe
peaKTHBBI) JAJ1sl Ka0MHeTa U JJa00paToOpuu

Kommrext MOﬂeHeﬁ KPUCTAJINYCCKUX PCIICTOK

Mogenb MOJIeKyIbl OenKa

H8.60p JUIA MOACIIMPOBAHNA CTPOCHH A HCOPIraHMYCCKUX BCIICCTB

Habop st MmoenupoBaHusi CTPOCHUSI OPTaHMYECKUX BEIIECTB

H8.60p JAJIL MOACIIMPOBAHUA CTPOCHHM S aTOMOB W MOJICKYIJI

H8.60p JJI MOACIIMPOBAHMSA DJICKTPOHHOI'O CTPOCHH A aTOMOB

KommiiekT Komieknu

O N OB WIN|F-

KoMIiekT XMMHYSCKHX PCAKTHBOB

Oo6opynoBaHue Ja0OPAHTCKOI KAOMHETa XMMUH

Ctou ¢ SmmKamMu 1751 XpaHeHUst/ TyMOOH

Kpecio opucnoe

Cton 1a00paTOpPHBI MOCUHBIN

CYH_II/IJ'II;HaH IMaHCJIb IJId ITOCY bl

[xad mist xpaneHus yaeOHbBIX TOCOOMIA

Ikad a5 XpaHeHUs] XUMUUYECKUX PEAKTHBOB

[Ixad mist xpanenus 1ab0paTOPHOI MOCYABI/TIPUOOPOB

[Tkad BBITSKHON

OO |NOOPAIWIN|F-

JlaGopaHTCcKuii CTON

[EEN
o

Ctyn 1a00paTOpPHBIM, peryJIupyeMblii 10 BBICOTE

-
-

3JICKTpI/I“IeCKHI>'I AKBAAUCTUIIATOD

[EN
N

[xad cymmnbHbIN

[N
w

Pe3unoBBIE NepYaTKn

[EN
IS

KommuiekT epieid uist MbIThsI JJaOOpaTOPHON OCY 1B

3.2. MapopmaniuoHHOe oOecniedeHre peau3auu NporpaMmmMbl
Jlns peanuzaiuu MporpamMMbl JTUCHUIUIMHBL OMOIMOTEYHBIN (POHI UMeeT
NeYaTHbIC W/WJIU JIEKTPOHHBIC YIEOHUKH W pa3paOOTaHHBIE B KOMIUIEKTE C HUMHU

yuyeOHble TocoOusi (TpU HaNW4YMM), JOMYLIEHHbIE K HCIOJb30BAHUIO TpHU



peanmuzan  00pa30BATENBHBIX MPOTPAMM  CPEAHEro  Mpo(heCCHOHAIBHOTO
06pa30BaHKs, PeaT3yeMbIX Ha 6a3e OCHOBHOTO OOIIEro 06pa3oBaHUs .

[Mpu peanuzamMyu TPOTPaMMBI JTUCIHMILIMHBI BO3MOXXHO HCITOJIb30BaHHE
AJICKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB, JOMYIICHHBIX K HCIOJb30BaHUIO TIPH

peanu3anuu 00pa3oBaTeNbHBIX MPOTPAMM CPEAHET0 O0IIero 00pa30BaHUs

! [Tpuka3z MunucTepcTBa npocsemieHus Poccuiickoit deneparuu ot 5 HoA0ps 2024 1. N 769 «O06 yTBepKIeHUI
(enepanbHOTO NEepeyuHs y4eOHMKOB, JOMYIIEHHBIX K UCIIOJIB30BaHUIO TP PEATN3aIMN UMEIOIINX
TOCYAapCTBEHHYIO aKKpEAUTAalUI0 00pa3oBaTeNIbHBIX IPOrpaMM Ha4aJIbHOTO OOIIEro, OCHOBHOTO OOIIET0, CPETHETO
o01ero 06pa3oBaHKs OPraHU3aIMSIMH, OCYLIECTBIISIOIIMMH 00pa30BaTEIbHYIO AEATEIBHOCTD, U YCTAHOBJICHUN
IPe/IeNIFHOTO CPOKa HCIIOJIb30BAHMS UCKIIIOUEHHBIX YUeOHHKOB M Pa3padOTaHHBIX B KOMIIEKTE ¢ HUMH Y4eOHBIX
noco6uii» (B akTyanbHo# penakuny). Ccbliika Ha yKa3aHHBIN NpHKa3 akTyanbHa Ha 20.02.2025 r.



4. KOHTPOJIb W OHLEHKA PE3YJbTATOB OCBOEHHS
OBHIEOBPA3OBATEJBbHOU JTUCIIUITJINHBI

KonTpons u oIeHKa pe3ylbTaTOB OCBOCHHUS 0O0IIe00pa30BaTEIbHON
JUCUUIUIMHBI PACKPBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE PE3YJIbTAThI, HAIIPaBICHHbIE
Ha ¢dopMHUpOBaHUE OOUMX U TPO(ECCHOHATBHBIX KOMIIETEHIMHA MO pazeiam
U TEMaM CoJiepKaHusl yueOHOTO MaTepHaia.

Oob6mas/mpogeccuoHabHASA THun oeHOYHbIX
KOMIIeTEeHIUs Paspen/Tema MeponpusiTHii
OK 01. Beibupats criocoObI pemeHus Tema 1.1-1.7
3a/1a4 MpoeCCHOHATBHOMN IEATeIFHOCTH Tema 2.1,2.2
MIPUMEHUTEIBHO K pa3IMYHbIM KOHTeKcTaM | Tema 3.1
Tema 4.1
Tema 5.1-5.4
Tema 6.1
Tema 7.1 TectupoBanue
Tema 8.1 YcTHbli onpoc
OK 02. Mcnonb30BaTh COBPEMEHHbBIE Tema 1.2, 1.4, EG%IGHHG PACHCTHBIX 3a/1at
CpeJ/ICTBa IMOUCKa, aHAIM3a U 1.6,1.7 aDIOZICHHCE 32 XOZI0M
MHTEpIIpETaluy HH(pOpMaLnu, U Tema 2.1,2.2 BLIIOJTHCHIA MPAKTHKO™
WH(pOPMAIMOHHBIE TEXHOJIOTHH JIJIS Tema 4.1, 4.2 %pHeHTHpOBaHHHX safaiuy
BBITIOJTHEHHUS 3a/1a4 PO ECCHOHATBHON Tema 5.2-5.4 PEACTaBICHHC
JIEATETbHOCTH Tewma 6.1 PE3YIILTATOB
Tema 7.1 MPaKTUYECKUX U
Tema 8.1 71a00paTOPHBIX paboT
OK 04, Toma 1.7 [IpoBenenne XuMHUYECKOTO
D¢ dexkTnBHO B3aMMOIEHCTBOBATH U Tema2.1,2.2 BBI;(I:E(G)JP;I}/IIZI}TEEEI
paboTaTh B KOJUIEKTHBE U KOMaH/Ie ¥Z$2 ;1 %, ;142 KOHTPOJBHBIX
Tema 6:1 | pador no
Tena 7.1 paszzenaM AUCIUILITUHBI
Tena 8.1 Onenka CaMOCTOATENLHO
OK 07. ConelicTBOBaTh COXPAHEHUIO Tema 1.7 gzzzggiiﬁgziﬂs:;ﬁ
OKPY’KaIOIIEeH Cpebl, Tema 5.1 .
3aja4 (¢ yuyeToM Oymayiei
pecypcocOepexeHuo, MpUuMeHITh 3HaHus | Tema 8.1 IpobeccHOHATBHOM
00 U3MEHEHUH KIIMMaTa, TPUHITUTIBI )
OepeKIMBOr0 MPOU3BOJICTBA, YIPPEKTUBHO HBZ?EEH?{I;?{;TGH% AR
JICHCTBOBATh B UPE3BBIYANHBIX CUTYAIUAX HpOMen)I(YTO‘{HOI‘?
ITIK 2.1. Ocy1iiecTBasTh onpeaeieHue u Tema 1.2 ATTecTallHI
yCTpaHEHHE 0TKa30B B paboTe Tema 1.6
CTaHIIMOHHBIX, IEPETOHHBIX, Tema 1.7
MHUKPOITPOLIECCOPHBIX U AMarHoctuyeckux | Tema 2.1
CHCTEM aBTOMATHKH. Tema 4.1
Tema 7.1
Tewma 8.1




