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1. OBLIASA XAPAKTEPUCTHUKA PABOYEN ITPOI'PAMMBbI
OBIIEOBPA3OBATEJIBHOU JUCHUITJINHBI «XUMMWA»

1.1. MecTro0 JAUCUMIUIMHBI B  CTPYKTYpPe OCHOBHOHl  MNpo(ecCHOHAIBLHOM
0o0pa3oBaTeIbHON NMPOrpaMMbl

OO6meoOpa3oBaTenbHas  JUCHUIUIMHA  «XUMHS»  sABIsSETCS  00s3aTeNbHON  4YacThIO
00m1eo0pa3oBaTenpHOTO IUKIa 00pa3oBarenbHO mporpammel B cooTBeTcTBUU ¢ PI'OC CIIO 1o
crienanbHOCTH 46.02.01 JlokyMeHTaIlMOHHOE 00ECTICUCHHE YIIPABICHHUS U apXHUBOBEICHUE.

1.2. lleau 1 mJIaHUpyeMble Pe3yJabTAThl 0CBOCHUS IUCHUIINHBI :

1.2.1. Heap u 33291 JUCHHUILINHDI

Copepxanue mporpaMMmbl 00IIe00pa30BaTEIbHON AUCHMILTUHBI «XUMHS) HaAIPaBICHO Ha
JIOCTHKEHUE CIEAYIONIUX LeJIei:

— (QopmupoBaHHE CHUCTEMBl XHUMHUYECKHUX 3HAHUN KaK BayKHEHIIEW COCTaBISIONICH
€CTECTBEHHO-HAYyYHOW KAapTUHBI MHpa, B OCHOBE KOTOPOH JIeXKaT KJIIOYEBbIE IIOHATHUS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPUU XHMHH, OCBOCHHE S3bIKa HAayKH, YCBOCHHE U MOHUMaHHUE
CYILIIHOCTHU JOCTYIHbBIX 0000IIEHNI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJIEHUE C UCTOpUEH UX
Pa3BUTHS U CTAHOBJICHMUS;

— (opmupoBaHuE U pa3BUTHE NMPEACTABICHUN O HAYyYHBIX METO/ax MO3HAHUS BEILECTB U
XUMUYECKUX PpEeaKINil, HEOOXOAUMBIX Il MPUOOPETEHUS YMEHUU OPUEHTHUPOBATHCS B MHUPE
BEILECTB U XMMUYECKUX SIBJICHUM, UMEIOLIUX MECTO B MPUPOJIE, B IPAKTUYECKON U IMOBCEIHEBHOM
KU3HH;

— pa3BUTHE YMEHUIl U CIOCOOOB JESITENBHOCTH, CBSI3aHHBIX C HAONIOJCHUEM W
OOBSICHEHHEM XUMHUYECKOT0 SKCIIEPUMEHTa, COONIOEHHEM IpaBUJ OE30MacHOro OOpalleHus ¢
BEIIECTBAMH.

3agaum IMCHUILIHHBI:

1) chopmupoBaTh TOHMMaHHE 3aKOHOMEPHOCTEW MPOTEKAHUS XMMHUUYECKHX MPOIIECCOB U
ABJIICHUM B OKPYXalOLEH Cpele, a TaKKe UX CBA3b C LEJIOCTHOM HAy4yHOM KApTUHOM MHUpAa U
JIPYTUMHU €CTECTBEHHBIMU HAYKaAMU,

2) pa3BUTh YMCHHS COCTAaBJIATH (HOPMYJIbI HEOPTaHUYECKMX W OPraHHYECKHX BEIIECTB,
YpaBHEHUSI XUMHUYECKUX PEaKIUH, OOBACHITH WX CMBICI, HWHTEPIPETUPOBATh PE3YyJIbTAThI
XUMUYECKHUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKHA TMPOBEACHHS MPOCTEHUIIMX XUMHUECKUX DKCIEPHUMEHTAIbHBIX
UCCIIEIOBaHUN C cOOJII0/IEHHEM MpaBul 6€30MacHOr0 0OpaleHHs C BEIlecTBaMH U 1abopaTOpHbIM
000pyI0BaHUEM;

4) pa3BUTh YMCHHS HAXOJUTh, aHAIM3UPOBATH U UCIIOJIb30BaTh HHPOPMAIIUIO XUMHUYECKOTO
XapakTepa W3 pPa3IUYHBIX HH(OPMALMOHHBIX HCTOYHUKOB, BKIIIOYas Y4eOHYIO JHUTepaTypy,
Hay4YHbIC TyOJIMKAIMU U UHTEPHET-PECYPCHI;

5) chopmupoBaTh yMEHHS MPOTHO3UPOBATH MOCIEJACTBUS CBOCH JEATETBHOCTH U
XUMHYECKUX TPUPOIHBIX, OBITOBBIX W TPOU3BOACTBEHHBIX IPOILIECCOB, YUUTHIBAs BO3MOXKHBIC
HKOJIOTMYECKUE U COLMANIbHBIE BO3/IEHCTBHUS;

6) chopmMHupOBaTH MOHUMAHUE 3HAYUMOCTH JIOCTHIKEHUI XUMUYECKON HAYKH U TEXHOJIOTHIA
JUISL pa3BUTHS COIMAJIBHOM M TMPOM3BOJICTBEHHOW chep C YMEHHEM IMPUBOJIUTH TMPUMEPHI UX
MPUMEHEHHUS B Pa3IMUHBIX chepax >KU3HHU.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOEHHsI 0011e00pPa30BaTEJbHOM AMCHUIJIMHBI B
coorBercTBHHu ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

O6mme xommerenuuu (nanee — OK) u mpodeccuonanpubie kKommnereHmuu (nanee — I1K)
®I'OC CIIO B cOOTHECEHUHU C JIMYHOCTHBIMH, METANPEIAMETHBIMU U MPEIMETHBIMHU pe3yJIbTaTaMu
00ydenus 6azoBoro ypoBHs (nanee — [[P6) ®I'OC COO npencraBieHbl B TaOJIHIIE:



Tabmuna 1 — [Inanupyembie pe3yabTaThl OCBOSHUS 00IIE00pa30BaTEIbHON JUCIIUTIIIHBI

Koa u HanMeHOBaHHUe
topmupyembIx
KOMIIeTeHITH I

Ilnanupyemble pe3yJbTaThl 0CBOCHHUS AU CHMIIUHBI

Oo0mme

JAucuunanHapHsie

OK 01. Brioupats
CIIOCOOBI PEIICHUS
3aja4

PO eCCUOHATTLHOM
JeSITEITBHOCTH
MPUMEHUTEIIBHO K
pa3inyHbIM
KOHTEKCTaM

JInyHOCTHBIE Pe3yabTAaThI JOJLKHBI 0TPAXKATH B YACTH:

TPYAOBOr0 BOCHUTAHMS:

— TOTOBHOCTH K TPY/y, OCO3HAHUE IICHHOCTH MacTepCTBA, TPYA0II00HE;

— TOTOBHOCTH K aKTUBHOH JE€ATEILHOCTH TEXHOIOTMUECKON M COLUATBHOM
HANPAaBJICHHOCTH, CIOCOOHOCTh MHUITMMPOBATH, TUIAHUPOBATH U
CaMOCTOSITETTFHO BBITIOHSThH TaKyIO JIEATENbHOCTD;

— HHTEpeC K pa3InyHbIM cepaM IpodheCCHOHATEHON AesITeTFHOCTH.
MeTtanpeaMeTHbI€e Pe3yJIbTATHI A0JKHBI 0TPAKATH:

OBJjaieHUe YHUBEPCAJTbHBIMYU Y4€0HBIMH MO3HABATEIbHBIMH
JelCTBUSIMH:

a) 0a30BbIe JJOTHYECKHE TeiCTBHS.

—  CaMOCTOSTEIILHO (POPMYJIMPOBATh U aKTYaIM3UPOBATH MPOOIIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

— YCTaHaBJIMBATb CYHICCTBGHHLIﬁ MMpU3HaK UJIKW OCHOBAHUA IJId CPAaBHCHUS,
KJIAaCCU(PUKAIMK U 0000IICHNUS;

—  ONpEeNeNsTh IEeNU AeITeIbHOCTH, 3a]]aBaTh TapaMeTPhl M KPUTEPUU UX
JIOCTHKECHHS,

—  BBIABIATH 3aKOHOMEPHOCTH U IIPOTHBOPEYHS B pACCMATPHUBAEMBIX
SIBIICHUSX;

— BHOCHUTBH KOPPEKTUBEI B ACATCIbHOCTH, OUCHNUBATH COOTBETCTBUC
pe3yJIbTAaTOB LIEJISIM, OLIEHUBATh PUCKHU MOCHEACTBUN JIEATEIIBHOCTH.

0) 0azoBbIe HcCIEI0BATEILCKUE €CTBUA:

— BIIAJIETh HaBBIKAMU Y4€OHO-UCCIIEIOBATEIHCKON U MPOSKTHOM
JIeSITEIIbHOCTH, HABBIKAMU pa3pelieHus mpooiem;

— BBIABJIATH IPUYMHHO-CJICACTBCHHBIC CBA3U U aKTyaJIM3UPOBATh 3a/1avy,
BBIABUT'aTh TUIIOTE3Y €€ PCUICHUA, HAXOAUTH apIr'yYMCHTHI IJI JO0Ka3aTCIILCTBA
CBOUX YTBEP)KJICHHUM, 33]1aBaTh [TapaMETPbl U KPUTEPUHN PELLICHHUS;

— AHAJIM3UPOBATH MOIYUYEHHBIC B XOJIC€ PELLICHUS 33a/1a4 PE3yIbTaThl,
KPUTHUYECKU OIICHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSX,

— yMETh MEPEHOCUTH 3HAHUS B TTO3HABATEILHYIO M TIPAKTHYECKYIO 00IacTh
KHU3HCACATCIBHOCTH.

JucuuIuIMHAPHBIE Pe3y/IbTAThI J0JKHBI 0TPAKATH:

IIP6 01. chopMHPOBAHHOCTE MPEACTABICHUI: 0 XUMHUIECCKOM
COCTaBJISIONIEH €CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIM XUMUU B
MO3HAHUH SIBJICHUH NIPUPOBI, B GOPMHUPOBAHMH MBILIICHUS U KYJIBTYPbI
JIMYHOCTH, €€ (PyHKLINOHAIbHONW I'PAaMOTHOCTH, HEOOXOIUMOH IS
peleHHs NPaKTHUECKUX 3a/1a4 U SKOJIOTHIECKH 0OOCHOBAHHOTO
OTHOIIEHHUS K CBOEMY 370POBbIO U IPUPOTHOMN CpeEIe;

IIP6 02. BnageHue cCUCTEMONM XUMHYECKHX 3HAHHM, KOTOpasi BKIIOYAECT:
OCHOBOTIOJIAraroIIUe MOHATHS (XUMHUECKHH DIIEMEHT, aTOM, SJIEKTPOHHAS
000J10YKa aToma, s-, p-, d-3JIeKTPOHHBIC OPOUTAIM AaTOMOB, HOH,
MOJIEKYJIa, BAJICHTHOCTD, 3IEKTPOOTPULATEIbHOCTh, CTETICHb OKHUCIICHUS,
XUMHYECKas CBsI3b, MOJIb, MOJISIPHASI MAcca, MOJISIPHBIA 00BEM,
YIJIEPOJHBIH CcKeneT, QyHKIMOHAIbHAS TPYIIIa, paJAuKal, U30MEpHs,
M30MEPbI, TOMOJIOTHYECKHI Psifl, TOMOJIOTH, YTIE€BOJOPObI, KUCIOPOA- U
a30TcoJepKallie COCAMHEHNS, OMOJIOrMYECKH aKTUBHbIEC BEIIECTBA
(yrneBopl, )KUpkI, OETKH), MOHOMED, MTOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEAMHEHUS, KPUCTAIIINYECKAas PEIIeTKa, THUIIBI
XMMHUYECKUX PeaKLuil (OKHCIUTENEHO-BOCCTAHOBUTENIBHBIE, SK30-1
SHJIOTEPMUYECKUE, PEaKLIMK HOHHOTO OOMEHA), PACTBOP, JEKTPOIIHTHL,
HERJIEKTPOJIUTHI, SIEKTPOIUTHYECKAs JUCCOIMAIINSA, OKHCITUTEND,
BOCCTaHOBHUTEJIb, CKOPOCTh XMMUYECKOH PeakLnu, XUMHUECKOEe
paBHOBECHE), TEOPHUU U 3aKOHBI (TEOPUSI XUMHUYECKOTO CTPOCHHUS
oprannyeckux Bemiects A.M. byTiiepoBa, Teopus 3IeKTPOTUTHYECKOM
Juccouuanuu, nepuoandeckuii 3akon [I.M. Menneneera, 3akoH
COXpaHEHHs MacChl), 3aKOHOMEPHOCTH, CHMBOJIMUYECKUH S3bIK XUMHHU,
(akToNOrNYeCcKre CBEJICHUS O CBOHCTBAX, COCTABE, MOyUYCHHU 1
0€3011acHOM MCTIOJIB30BaHUH BaKHEHIITUX HEOPTAHUIECKUX U
OpPraHUYECKUX BEIIECTB B OBITY U PAKTHUECKON IEATEILHOCTH YeJI0BEKa,;
ITP6 03. chopMUpOBaHHOCTH YMEHUH BBISIBIISITH XapaKTepHbIE IPU3HAKU
Y B3aWMOCBSI3b N3yUEHHBIX MMOHATHHA, TPUMEHSITH COOTBETCTBYIOIINE
MOHSTHS IIPH ONMMMCAHUU CTPOEHUS U CBOMCTB HEOPTaHUYECKUX U
OpPraHMYECKUX BEUIECTB U UX MPEBPAIICHUH; BBISBISATH B3AUMOCBS3b
XUMHYECKUX 3HAHUHN C MOHATHUAMH U MPEACTABICHUSIMU APYTUX
€CTECTBCHHOHAYUYHbIX IIPEAMETOB;

IIP6 04. chopMHUpPOBaHHOCTH YMEHUH HCIIOJIB30BaTh HANMCHOBAHUS
XMMUYECKUX COSAMHEHUH MEKIYHAPOJHOTO CO03a TEOPETUUECKOH U




MPUKJIAHON XUMHUU U TPUBUAIBHBIE HA3BaHUS BaXKHEUIITNX BELIECTB
(3THIIEH, alleTUIICH, TIUICpUH, (DeHOII, opMallbIeTH, YKCYCHAs
KHCJIOTA, TJIUIUH, YTAPHBIA ra3, yriaeKUCbli ra3, aMMHUaK, ralieHast
M3BECTh, HETAIlICHAsI U3BECTh, MIUTHEBAS COJA U APYTUX), COCTABIIATH
(hOopMyJIbI HEOPraHUYECKUX U OPraHUYCCKUX BEIECTB, YPABHEHUS
XUMHYECKUX PEAKIUi, OOBACHITH UX CMBICI; TIOJTBEPKIATh
XapaKTepHbIe XUMUYECKUE CBOMCTBA BEIIECTB COOTBETCTBYIOIIUMHU
SKCIIEPUMEHTAMU U 3alUCAMH YPABHEHUN XUMHUUYECKUX PEaKLIUML;

IIP6 05. chopMUpPOBaHHOCTH YMEHUH YCTaHABINBAThH MPUHAIICKHOCTD
W3YYEHHBIX HEOPTraHUYECKUX U OPraHUYECKUX BEILIECTB K ONPEAEIECHHBIM
KJIaccaM U IpyniaM COeIUHEHUH, XapaKTepU30BaTh UX COCTaB U
Ba)XHEHIIME CBOMCTBA; ONIPEAEIIATh BUIbI XUMUYECKHUX CBSI3EH
(xoBaJIeHTHAS, MOHHAS, METAJUIMYEeCKasl, BOAOPOIHAS), TUITBI
KPUCTAIUTMYECKUX PEIIETOK BEUIECTB; KIIACCUPHUIIMPOBATh XUMHUIECKUE
peaKkuuu;

ITP6 07. chopMupoBaHHOCTH YMEHUIT TPOBOIUTH PACUYETHI TIO
XUMHYECKUM (hOpMyJIaM B YpPaBHEHUSIM XUMHUYECKHUX PEaKIINH C
WCTIONB30BaHNEM (DM3MUYECKUX BEITMYWH, XapaKTePHU3YIOMINX BEIIeCTBA C
KOJIMYECTBCHHOHN CTOPOHBI: MacChl, 00beMa (HOPMAJIbHBIC YCIIOBHS ) Ta30B,
KOJHWYECTBA BEIIECTBA; MCIOJIBL30BAThE CHCTEMHEIC XMMHUYECKHE 3HAHUS
JUISL IPUHSTHS PELICHUI B KOHKPETHBIX KU3HEHHBIX CUTYaLUsIX,
CBSI3aHHBIX C BEMIECTBAMU U UX MPUMEHEHUEM.

OK 02. Mcmnonb3oBath
COBpPEMEHHbBIE
CpeACTBa ITOMCKA,
aHanm3a u
WHTEPIpPETALUH
nH(pOpMAITUH H
WH(pOPMAITHOHHBIE
TEXHOJIOTHH JJIs
BBITTOJIHEHUS 33134
npodeccuoHaIbHON
JIeSITEITbHOCTH

JINYHOCTHBIE PE3YJIAbTATHI JOJLKHBI OTPAXKATH B YACTH:

EHHOCTH HAYYHOI0 MO3HAHHUS:

— c(hopMHPOBAaHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOW MMPAKTHUKU, OCHOBAHHOTO HA
JIMAJIOTe KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B
MOJIUKYJIETYPHOM MUPE;

— COBEPIICHCTBOBAHUE SI3IKOBOM M YMTATEIBCKON KYJIbTYPHI KaK CPEJICTBA
B3aMMOJICHCTBUS MEXTY JTIOABMHE U TIO3HAHUS MUDA.

MeTtanpeaMeTHbIE Pe3yJIbTAThI 0JKHBI 0TPAKAThH:

Ogy1aieHHe YHUBEPCAILHBIMH YUeOHBIMH NMO3HABATEIbHBIMHA
AeHCTBUAMM:

B) padoTa ¢ undopmanueii:

— BJIaACTh HAaBbIKaAMU IOJTYUCHUA HHq)OpMaHI/II/I N3 UCTOYHHUKOB PAa3HBIX
THIIOB, CAMOCTOSITEJILHO OCYILECTBIISITh MOMCK, aHAJIN3, CHCTEMATH3aIII0 U
WHTEPIPETAII0 NHPOPMAIIUU PA3IUYHBIX BUIOB U ()OPM MPEACTABICHHUS,
— CO371aBaTh TEKCTHI B PA3IMYHBIX (DOpMAaTaxX ¢ y4eTOM Ha3HAUCHUS
WHGOPMAIUH U TIEJICBOM ayIUTOPUH, BRIOHPAs ONTUMAIBLHYIO (hopmy
MIPEJICTABICHHUS M BU3YyaJIM3alliH;

JAucnunianHapHble (MpeAMeTHbIE) Pe3yJabTaThl M J0JIKHBI 0TPAKATh:
IIP6 06. BrageHre OCHOBHBIMH METOAAMH HAYYHOI'O [IO3HAHUS BEILIECTB
1 XUMHYECKHX SIBICHUN (HabJto1eHue, U3MEpeHNE, SKCIIEPUMEHT,
MOJICIIUPOBAHUE);

IIP6 07. chopMUpOBaHHOCTH YMEHUH IPOBOUTH PACUETHI O
XUMHAYECKUM (OpMYJIaM U YPaBHEHHSIM XUMHUYECKUX PEaKIid ¢
WCTIOJIb30BaHHEM (PH3HUYECKHUX BEJMYUH, XapaKTEPU3YIOIUX BEIECTBA C
KOJIMYECTBEHHON CTOPOHBI: MacChl, 00beMa (HOpMaJIbHBIE YCIOBHS) Ta30B,
KOJIMYECTBA BELECTBA; UCIIOJIB30BaTh CHCTEMHBIE XUMUYECKHE 3HAHUS
JUTS TIPUHSTHAS PEIIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIHSIX,
CBA3aHHBIX C BEIIECTBAMH U UX IIPUMEHEHHUEM;

I1P6 08. chopMupOBaHHOCTH YMEHUIT IUTAHUPOBATH U BHITIOJIHSATD
XMMUYECKUH SKCIIEPUMEHT (IIPEBPALCHUSI OPraHUYECKUX BELIECTB NIPH
HarpeBaHuM, MMOydYeHHe STHIIEHA U U3YYE€HHE €T0 CBONCTB, KAaUeCTBEHHBIE
peakuuy Ha abJETHbl, KpaxMall, YKCYCHYIO KHCIIOTY; I€HaTypaLus
OeJIKOB NPU HAarpEBaHMH, LIBETHBIC PEaKLUU OETKOB; MPOBOJUTH PEAKIIUH
HMOHHOI'0 00OMEHa, ONpelesIsiTh Cpely BOJHBIX PACTBOPOB, KAUCCTBEHHbIE
peaxnuu Ha cynbdar-, KapOOHaT- U XJIOPHUI-aHUOHBI, HA KATHOH




— OLIEHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh HH(POPMAIUHY, €€ COOTBETCTBUE
IPaBOBBIM U MOPAJIbHO-ITUYECKUM HOPMaM;

— BJaJeTh HAaBBIKAMH PacIlO3HABaHUs U 3aILUTH HH)OpMAaLIUH,
MHQOPMAIIMOHHOH 0€30MIaCHOCTH JINYHOCTH.

aMMOHWUST; PENIAaTh dKCIIEPUMEHTAIBHBIC 3a1a4u 0 TeMaM "MeTtaisl" u
"HemeTaiiel") B COOTBETCTBUY C MPaBUIIAMU TEXHUKU 0€30MTACHOCTH MPU
oOpalneHun ¢ BerecTBaMy 1 TabopaTOpHBIM 000pyIOBaHHEM;
MPEJCTABIATH PE3yIbTAThl XUMHUUECKOT'O IKCIIEPUMEHTA B (popMe 3armmcu
YpaBHEHUH COOTBETCTBYIOIIUX peakiuii u (JOpMyIUPOBATh BBIBOIBI Ha
OCHOBE 3THX PE3yJIbTATOB;

IIP6 09. chopMrpoBaHHOCTH YMEHUS aHATTU3UPOBATH XUMHUIECKYIO
WHGOPMAITHUIO, TTOTYyIaeMY0 U3 Pa3HbIX HCTOYHUKOB (CPEICTB MAaCCOBOH
nH(popMaIuu, ceTh IHTEpHET U pyrue).

OK 04. DddexTrBHO
B3aNMOJENCTBOBATh U

JIMYHOCTHBIE pe3yabTaThbl A0/JKHBI OTPAKATH B YaCTHU:
IPaKAAHCKOI0 BOCIIUTAHUSA

JAucuunimHapHblie (peaMeTHbIe) pe3yJbTAThl U JOJIKHBI OTPAKATh:
I1P6 08. chopMrpoBaHHOCTH YMEHUH TTAHUPOBATH U BHITIOHATH

paboTaTh B — TOTOBHOCTB BECTH COBMECTHYIO JIEATEILHOCTh B MHTEPECAX MPaKIaHCKOr0 | XMMHUYECKHUI DKCIIEPUMEHT (IIPEBPAICHUs] OPTaHUYECKUX BELIECTB IIPU
KOJIJICKTUBE U o01ecTBa; HarpeBaHuH, MOTYYCHUE ITUIICHA U U3yUYEHUE €r0 CBOMCTB, KAUYECCTBEHHBIC
KOMaHae — YMEHUE B3aUMOJICHCTBOBATh C COLIMAJIbHBIMU UHCTUTYTaMH B pcaKkiuu Ha aJIbACTHUABI, KpaXxMall, YKCYCHYIO KUCJIOTY,; ACHATYpalus

COOTBETCTBUU C UX q)yHKHI/IﬂMI/I U Ha3HAUECHHUEM. OeIKoB IIpy Harp€BaHnu, IBCTHBIC PECAKIIUU 6CJ'IKOB; IMPOBOAUTH pCaKIINKn

METaHpeﬂMeTHbIe pe3yJabTaThl JOJIKHBI OTPAKATD: HOHHOI'O O6M€Ha, OMpeaCATh CPpEAY BOAHBIX PACTBOPOB, KAYCCTBCHHBIC

OBnajeHHne YHUBEPCATbHBIMU KOMMYHUKATHBHBIMU J1€ICTBUSIMU: peaxiun Ha Cy/ib(ar-, KapOOHAT- M XIOPHI-aHUOHbI, Ha KATHOH

0) cOBMeCTHas 1eATeILHOCTD! aMMOHUSL; PEIIATh SKCIIEPUMEHTAIbHBIC 3a1a4u IO TeMaM "MeTtauibl" u

— MOHMMATh U HCTIONB30BATh IPEUMYIIECTBA KOMAHIHON M HHINBHIyaIbHO "HemeTayibl") B COOTBETCTBUY C MPABHUIIAMU TEXHUKU 0€30MACHOCTH MPHU

paboTHL; oOpallieHuH ¢ BellecTBaMy 1 1JabOpaTOpHBIM 000pyIOBaHHEM;

— MPUHUMATH [IeJIM COBMECTHOM JIeITEIbHOCTH, OPraHU30BbIBATh U TIPEJCTABIIATE PE3YIIBTATHl XUMUYECKOIO IKCIIEPUMEHTA B (POPME 3aIucH

KOOPJIMHUPOBATH JEHCTBHS 110 €€ JOCTHKEHHIO: COCTABIATH [UIAH JEHCTBUH, YPaBHEHHI1 COOTBETCTBYIOLIMX PEAKLMH 1 (POPMyIIHPOBATH BBIBOABI HA

pacrpenensTh POJIH C Y9eTOM MHEHHH yYaCTHUKOB 00CYKIIATh PE3YIIbTaThI OCHOBEC 5THX PC3YJILTATOB.

COBMECTHOI paboTHI.

OBiaieHHe YHUBEPCAIBHBIMU PEryJIATUBHBIMH JeHCTBUSAMM:

r) IpUHATHE ce0sl U APYTUX JIO/Aei:

— MPUHAMATH MOTHUBBI M apTYMEHTHI JIPYTUX JIIOJIEH TIPH aHaTIN3e

PE3yNIbTATOB JEATEIHHOCTH;

— MpU3HABaTh CBOE MPABO M MPABO JAPYTUX JIO/ICH Ha OIIUOKY;

— pa3BUBaTh CHOCOOHOCTH MOHUMATh MHP C MO3UIIUH IPYTOTO YeJIOBEKa.
OK 07. JINYHOCTHBIE Pe3yabTAThl J0/KHBI OTPAXKATH B YaCTH: JAucuuniauHapusblie (MpeaMeTHbIE) pe3yJabTAThI U JOJIKHBI OTPAKATD:
CopnelicTBOBaThH JKOJIOTMYECKOr0 BOCIIUTAHUSA: I1P6 01. chopMUpOBaHHOCTH MPEACTABICHUI: O XUMUYECKOM
COXpaHEHUIO — ¢(hOPMHUPOBAHHOCTD FKOJIOTUIECCKON KYJIbTYPhI, IOHUMAHHE BIUSHHUSI COCTABJISIONIEH €CTECTBEHHOHAYYHON KapTUHBI MUPA, POJTH XUMHUH B
OKPY’KaIOIEH CPENBI, | COLMAIbHO-DKOHOMUYECKHX MIPOLIECCOB HA COCTOSHUE IPUPOIHOMN 1 MMO3HAHWH SBJICHHUI MPUPOJIBI, B HOPMUPOBAHUY MBIILICHUS U KYJIbTYPHI
pecypcocOepeKeHII0, | COLManbHOM Cpellbl, 0CO3HAHKE TJI00ATBHOTO XapaKTepa IKOJIOTHISCKIX JUYHOCTH, €€ QyHKIIMOHAILHON IPaMOTHOCTH, HEOOXOMMOH 1715

MPUMEHSITh 3HAHHUS 00
M3MEHEHHH KITUMAaTa,
TPHHIHITBI
OCpEKITUBOTO
HPOU3BOJICTBA,

npo0iem;

— TUIAaHUPOBAHKE U OCYILIECTBJIEHUE JEUCTBUI B OKpY Kalolllel cpefie Ha
OCHOBE 3HaHU4 11€JIe YCTOMYMBOIO pa3BUTHUSI YETIOBEUECTBA;

— aKTUBHOE HEMPUATHE IEUCTBUMN, TPUHOCAIINX BPEJ OKPY KaIOIIEH cpee;
— YMEHHE TPOTHO3MPOBATH HEOIArOMPHUATHBIE KOJIOTHUECKUE TIOCIENCTBHUS

pelIeHUs IPAKTUYECKUX 3a7ad U 3KOJIOIMYSCKH 000CHOBAaHHOTO
OTHOIIIEHHUS K CBOEMY 37I0POBBIO U IPUPOTHON CPEJIE;

P6 10. chopMupoBaHHOCTH YMEHHH COOTIOAATH MTPaBHIIa 3KOJIOTHUECKU
11e1eco00pa3HOro MOBEACHHS B OBITY U TPYIOBOU ACSITETFHOCTH B IETSAX
COXPaHEHHUS CBOETO 3/I0OPOBHS U OKPY>KAIOIIEH MPUPOIHOI CPEMbI;
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3¢ heKTHBHO
JICHCTBOBATH B
Ype3BhIYANHBIX
CUTYAIHSIX

MpEANPUHUMAEMBIX JEUCTBUH, MPENOTBPAILIATh UX.
MeTanpeaMeTHbIe Pe3yabTAThI JOJKHBI 0TPAKATD:

OBiaeHue YHUBEPCAIBHBIMHU Y4eOHBIMH MO3HABATEILHBIMHI
AeHCTBUAMM:

B) padora ¢ nHdopmanmeii:

— HCIOJIb30BaTh CPEACTBA HHPOPMAITMOHHBIX H KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpTraHM3aIMOHHBIX 33/1a4 C COOIOIEHHEM TpeOOBaHUI IPTOHOMUKH,
TEXHHUKH 0€30MaCHOCTH, TUTHECHEI, PECYPCOCOCPEIKEHUS, PABOBBIX U
9THYECKHX HOPM, HOPM MH(POPMalIMOHHON 0€30MacHOCTH.

YYHUTHIBATh OITACHOCTH BO3JICUCTBHS HA KUBBIC OPTAHU3MBI
OMpE/ICTICHHBIX BEIICCTB, IOHUMAs CMBICII ITOKa3aTels MpeaeIbHOM
JTOTTYCTAMOM KOHIIEHTPAIINH.




2. CTPYKTYPA ¥M  COJEPXAHHUE  OBIIEOBPA3OBATEJILHOM
TACHATITAHBI

2.1. O6beM yueOHOM TMCUMILIHHBI M BBl YUeOHOH padoThl

Tabnuma 2 — O6beM U BUIBI padboT 1Mo 00111e00pa30BaTeIbHON JUCITUTIIIMHE

Bua yueOHoii padoThl O0bem B yacax
OBBEM OBPA3OBATEJBLHOM MPOI'PAMMBI TUCITATLIAHBI: 76

- TeOpeTHYecKoe o0yyeHmne 38

B T.4. MPO(eCCHOHATbHO-OPUEHTUPOBAHHOE CO/ICPIKaHNE -

- NPAKTHYeCKHe 3aHATHS 38

B T.4.

po¢eCCHOHATLHO-OPHEHTUPOBAHHOE COJIEPIKAHHE -
nuddepeHIMPOBaHHBIN 3a4eT 2

- IPOMEKYTOYHAS ATTECTAIUSA -

B TOM YHCIJIC:

auddepeHunpoBaHHbIN 3aUeT




2.2 TemaTn4ecKHH IUIAH U COJEPKAHNE JUCHMUIIIIMHBI
Ta6numa 3 — TeMaTHueCKUi MIaH TUCIUATLINHBI

KosauuecTBO ayTIuTOPHBIX YaCOB

HaumeHnoBanue pa3fesioB U TeM peero B T.4. B IPO¢. TEOpPeTHY. | MPAKTHY.
OpHueHTHp-e
o0yueHue 3aHATHS
cojiep:KaHue

Pa3znen 1. OcHOBBI CTPOEHHS BellleCTBA 8 - 4 4
Tema 1.1. CTpoeHrE aTOMOB XMMHUYECKUX JICMEHTOB M MTPUPOJIa XUMUIECKOH CBSI3U 4 - 2 2
Tema 1.2. [Tepuoauueckuii 3akoH u Tabauia .M. Menneneepa 4 - 2 2
Paznen 2. XuMnueckune peakiuu 10 - 4 6
Tema 2.1. TUTIBI XUMHYECKUX PEAKITHA 6 - 2 4
Tema 2.2. DyieKTpoIUTHYESCKAs TUCCOLUAIUS U MOHHBIH 0OMEH 4 - 2 2
Pasznen 3. CTtpoeHue u CBOMCTBA HEOPraHMYECKHX BEIIECTB 14 - 8 6
Tema 3.1. Kitaccudukaius, HOMEHKJIATypa M CTPOSHHE HEOPTaHUYCCKUX BEIICCTB 4 - 2 2
Tema 3.2. ®DU3UKO-XUMUYECKHE CBOIICTBA HEOPTAHWIECKIX BEIIECTB 8 - 6 2
Tema 3.3. nentuduxanmst HEOPraHMIECKNX BEMIECTB 2 - - 2
Pasznen 4. CTpoeHue u CBOMCTBA OPraHUYECKUX BElIECTB 26 - 14 12
Tema 4.1. Kitaccudukanus, CTpoeHIE 1 HOMEHKJIATypa OPraHUYECKUX BEIICCTB 8 - 4 4
Tema 4.2. CBoiiCTBa OPraHMYECKUX COCTUHEHHUI 12 - 6 6
Tema 4.3. Unentuduxanust OpraHMYeCKUX BEIIECTB, UX 3HAYCHHE U PUMEHEHHE B OBITOBOH U 6 - 4 2
POM3BOJICTBEHHOH JIESITEITLHOCTH YEIOBEKa

Pa3nen 5. KuneTnueckne 1 TEpMOANHAMMYECKHE 3aKOHOMEPHOCTH NMPOTEKAHNS XHMHYECKUX peaknunii 8 - 4 4
Tema 5.1. CkopocTh XMMHYECKHX peaKIni. XMMHUECKOEe PaBHOBECHE 8 - 4 4
Pasnesa 6. PacTtBopsl 4 = 2 2
Tema 6.1. [TonsTre o pacTBopax 2 - 2 -
Tema 6.2. VccienoBanue CBOMCTB PaCTBOPOB 2 - - 2
Paznen 7. Xumus B ObITY U PON3BOJACTBEHHO /IESITEJLHOCTH YeJIOBEKA OPraHNYECKHX BEIIECTB 6 - 2 2
Tema 7.1. Xumusi B ObITY ¥ IPOU3BOACTBEHHOM IESITENbHOCTH YeIOBEKa 6 - 2 2
JAuddepeHnupoBaHHbIi 3aUeT 2 - - 2
BCEI'O 76 - 38 38
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Ta6muma 4 — ConepxaHue AUCITUTUTHHBI

HaumeHoBaHue Conep:xanue yuedOHOro MaTepuaJia (0CHOBHOE U NMpodeccHOHATbLHO-OPHEHTHPOBAHHOE), 1a00paTOPHbIE Oo6bem | @opmupyembie
pa3eioB U TeM U IPAKTHYECKHE 3aHATHS, IPUKJIATHOH MOAY.Ib 4acoB KOMIIeTeHIIMH
1 2 3 4
Pasnes 1. OcHOBBI CTpOeHHs BellleCTBA 10
Tema 1.1. Conep:xaHue y4eGHOT0 MaTepuaia 4 OK 01
CtpoeHHe aTOMOB 1. CoBpemeHHasi MOJIeJIb CTPOEHHSI aTOMA. 2
XMMHMYECKHX DJIEMEHTOB U | DieKTpoHHas KoH(urypanus atoma. Kiaccuukaiysi XuMHYecKuX 3JIEMEHTOB (s-, P-, d-aremenTsl). BajeHTHbIC
MpUPOJIa XUMUYECKON 3NEKTPOHBI. BaleHTHOCT. DNEeKTpOHHAs MPUPOIAa XUMUYECKOH CBA3U. DIEKTPOOTpULIATENbHOCTh. KoBaneHTHas
CBSI3H CBsI3b, €€ PAa3HOBUIHOCTH M MEXaHHM3MBI 00pa3oBaHMs (OOMEHHBIN U JOHOPHO-aKIEeNTOpPHBIN). FloHHAs CBSI3b.
Meramnunueckas cBsizb. BomoponHas cBs3b. MEXMOJNEKYJIApHbIE B3auMOACHCTBUS. M30TOmbI, OCHOBHOE M
B030YKJCHHOE COCTOSTHIE aToMa, THOpUAN3aIisl aTOMHBIX opOUTalei.
IIpakTHYecKue 3aHATHSA 2
II3 Nel. Pemienne mnpakTUYecKMX 3aJaHUIl HAa COCTaBJIeHMEe 3JJIEKTPOHHO-rpaduueckux Gopmya 2
351eMeHTOB 1—4 nepruoaoB, 3JIEKTPOHHBIX (POPMYIT MOJIEKYIT U ONpEAeIeHNE THUIIa CBA3U.
Peumienue 3agaHuii Ha KUCMNOJIB30BAaHWE XMMHUYECKOW CHUMBOJIMKM U Ha3BaHUW COEAMHEHHUW MO HOMEHKIAaType
MEXIYHapOIHOTO COI03a TEOPETUYECKOM M NMPHUKIAJAHOW XMMHHM W TPUBHAIBHBIX HAa3BaHUM AJISI COCTABICHUS
XUMHYECKAX (OpMyN IBYXaTOMHBIX COEIWHEHWH (OKCHUIOB, Cynb()HIIOB, TUAPUIAOB H T.I.) U JPYTUX
HEOPraHWYEeCKNX COCTUHEHNH OTIENbHBIX KIaCCOB.
Tema 1.2. Coaeprxanue yueOHOro MaTepuaJia 4 OK 01
Ilepnonnueckuii 3akoH 1 | 2. I[lepuonmyeckas cucreMa Xumuieckux nemenToB J[.. MennelieeBa. 2
tabmuma J{. 1. Ousnueckuil cmbicn [lepuonunueckoro 3akona .M. MenzaeneeBa. 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB
MenneneeBa XUMHAYECKHX DJIEMEHTOB, 00pa3yeMbIX MMH MPOCTHIX W CIOXKHBIX BEIIECTB B COOTBETCTBHU C IOJIOKEHUEM
XUMHUYECKOro oayieMeHTa B Ilepuoanueckoit cucreme. MMHpOBO33pEHYECKOE W HAyyHOE 3HAUYEHUE
[lepuonuueckoro 3akona .M. MenneneeBa. Ilpornossl .M. MenneneeBa. OTKpPBITUE HOBBIX XUMHUYECKUX
3JIEMEHTOB.
IIpakTHYecKHue 3aHATHSA 2
113 Ne2. PemeHue NpakKTMKO-OPHEHTHPOBAHHBIX TEOPETHYECKUX 3aaHUM 2
Ha  XapakTepu3alMi0 XHMHYECKHMX DJIEMEHTOB  «METAJUIMYECKHE / HEMETaNIMuYeCKHe CBOWCTBAy,
3IEKTPOOTPHUIIATENBHOCTD U CPOACTBO K JIEKTPOHY XUMUYECKUX IEMEHTOB B COOTBETCTBHE C MX JIEKTPOHHBIM
CTPOCHHEM H IOJIOKEHUEM B IEPUOJAMUYECKON CHUCTEME XUMHUYecKUX aieMeHToB [[.U1. Menneneesa». Pemenue
pacyeTHBIX 3a/7ad Ha HAXOXKIEHHE OTHOCHUTEIBHOM MOJEKYISIpHOM Macchl. OmpenencHue MaccoBOH OIU
XUMHUYECKHX 3JEMEHTOB B CI0KHOM BemiecTBe. CocTaB, CTPOEHUE MOJIEKYJ.
Pasznen 2. XumMuyeckne peakuuu 10
Tema 2.1. Coaepsxanue yueOHOro MaTepuaJia 6 OK 01
Tunel XUMUYECKUX 3. Kaaccupuxauusi ¥ TUIIBI XUMHYECKUX PeaKIHii ¢ ydacTHeM HEOPraHUYeCKHX BellecTB. 2 OK 02

peakiuit

KonnuecrBennbie oTHomeHHsS B XuMHH. OCHOBHBIC KOJMYCCTBCHHBIC 3aKOHBI B XUMHHU H pacyeThl 110

YpaBHEHUSIM XUMHYECKUX peakiuii. Moiah Kak eIWHWIa KOJWYecTBa BemiecTBa. MoJsipHas Macca. 3aKOHBI
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COXpaHEHHUs MacChl M DYHEPTUHU. 3aK0oH ABoraapo. MosipHbIi 00beM ra30B. OTHOCHTENIbHAS INIOTHOCTH Ta30B.
Peaknym koMIiekcooOpa3oBaHUs ¢ Y4acTHEM HEOPTaHWYECKHX BEIICCTB (Ha MPUMEPE THIPOKCOKOMILICKCOB
IIMHKA W aJTIOMHUHHASA).

IIpakTHyecKue 3aHATHS 4
113 Ne3. CocraBieHue ypaBHeHUIl peakuuii coeiNHEHNs, PA3JI0OKeHU, 3aMellleHUsl, 00MeHa. 2
VYpaBHeHHS peakUWii TOPEHHs, HWOHHOTO OOMEHAa, OKHCJICHUS-BOCCTAHOBJICHHUS. PacueT KOMMYECTBEHHBIX
XapaKTePUCTHUK HCXOTHBIX BEIIECTB U MPOAYKTOB pPeaklnu. PacueT KOINYeCTBEeHHBIX XapaKTEPUCTHK MTPOTYKTa
peaxiuy COeAMHEHNs, €CIM OJHO M3 BEIIECTB JIAaHO B M30BITKE W/WIIM COAEpPXUT mpuMmecH. Pacyer maccoBoit
Wwin OOBEMHON JONM BBIXOJA MPOAYKTA pPEaKUUH COCAWHEHHS OT TEOPEeTHUECKH BO3MOKHOTo. Pacuer
00BEMHBIX OTHOILIEHHH Ta30B. PacueT Macchl (00beM, KOJIMYECTBO BEIIECTBA) MPOAYKTA PEaKIMH, €CIIH OJHO U3
BEILECTB JAaHO B BHJIE PACTBOPA C ONPEAEICHHON MaCCOBOM J0JI€i paCTBOPEHHOIO BEIECTBA.
113 Ne4. PereHue ypaBHeHHUIl 0KMCJIEHUA-BOCCTAHOBJIECHUS. 2
Crenenp okuciaeHus. OKHUCINTEIb U BOCCTAHOBUTEb. OKHUCINTEILHO-BOCCTAHOBUTEILHBIE PpCaKkiuun B IIPpUPOAC,
MPOM3BOACTBEHHBIX IMPOIECCaX W IKUZHEACSTEIHHOCTH OpraHu3MoB. OKHCIHTENHHO-BOCCTAHOBHUTEIHHBII
noteHuan cpensl. CocTaBleHHE W ypaBHUBAaHHE OKHUCIUTEIHHO-BOCCTAHOBHUTEIBHBIX PEAKIUI METOIOM
ANEKTPOHHOTO OanaHca. TUIMYHBIE HEOPTAHUYECKNUE OKHUCIUTENN U BOCCTAHOBUTEIH. DICKTPOIN3 PACTBOPOB U
pacIuIaBOB COJICH.
Tema 2.2. Conep:xanue yue0HOro MaTepuaJia 4 OK 01
DIIEKTPOIUTHYECKAS 4. Teopus 3JIeKTPOJIUTHYECKOH TUcconnanun. Peakiium noHHoro oomMeHa. 2
Jcconanus ¥ MOHHBII CocraBieHue peakiuii HOHHOTO 0OMEHa ITyTeM COCTABIICHUS MX MOJHBIX M COKPAIIEHHBIX MOHHBIX YpaBHEHUH.
o0MeH I'maponu3 coseil. 3HadeHue THAPONIKM3a B OMOJOrMYECKHX OOMEHHBIX Tpolieccax. [I[puMeHeHue THIpoNn3a B
MTPOMBIIIUICHHOCTH.
IlpakTHYecKue 3aHATHSA 2
I13 Ne5. Pemenue 3aaa4 Ha cOCTaBJIeHNe PeaKIii HOHHOTO 00MeHa 2
IMyTEM COCTABJICHHUA HUX IIOJHBIX W COKpAICHHBIX HOHHBIX ypaBHeHHP'I. Pemenne 3aJa4 Ha COCTaBJICHUC
MOJIEKYJIIPHBIX M HOHHBIX YPaBHEHHUH TH]IPOJIH3a, ONpeelieHIe CTENeHH THIPOIIH3a.
Pasnes 3. CTpoeHne M CBOICTBA HEOPTAHHMYECKHX BEILICCTB 14
Tema 3.1. Conep:xanue yueOHOro MaTepuaJa 4 OK 01
Knaccupuxanus, 5. Kaaccudukanusi, HOMEHKJIATYpPa U CTPOeHHe HEOPTAHUYECKHX BeIeCTB 2

HOMCHKJIATypa U CTPOCHUC
HEOPraHU4YCCKUX BEUICCTB

[Ipenmer Heopranmdeckoi xumun. B3anMocBsa3bp HeopraHndeckux BemiecTB. Kimaccuukanys HeopraHU4eCKux
BemiecTB. [IpocTeie m ciioxkHBIE BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHIBI, THIPOKCHIEI,
KHCJIOTHI, coyin). HoMeHkaTypa U Ha3BaHHE HEOPraHMYECKUX BEIECTB MCXOMAS M3 UX XUMHUYECKOH (hopMyJibl
WM COCTaBIIEHUE XUMUYECKOH (hOPMYJIbI UCXO/S M3 Ha3BaHMsI BEIIECTBA 10 MEXTyHAPOTHOW WIIH TPUBHAILHON
HOMEHKJIAType.

MeKMONEeKYIISIPHBIC B3aMMOENCTBYS. Kpucramroruapatsr. ArperartHeie COCTOSIHUS BEIIECTBA.
Kpucrannuueckue u amopdHbie BeriectBa. THIBI KPUCTAIMYECKUX PELICTOK (aTOMHAs, MOJICKYJIsIpHas,
WOHHAs, METAIINYECKast). 3aBUCUMOCTh (PM3UYECKUX CBOMCTB BEIIECTBA OT THIIA KPUCTAJUTUYECKOH PEIIETKU.
IIpyamHET MHOTO0OpA3HS BEIICCTB.

12




CoBpeMeHHBIE MTPEJICTABICHHUS O CTPOCHHUH TBEPJIBIX, KUAKUX M ra3000pa3HbIX BemecTB. JKuaKkne KpUCTauIb.

IIpakTHYecKkue 3aHATHSA 2
II3 Ne6. Pemenue 3a1a4 Ha pacyeT MACCOBOM J10JIM XUMHYECKOT0 3JIeMeHTA (COeJUHEHHsI) B MOJIEKYJIe U 2
aHAJIU3 CBOWCTB OCHOBHBIX KJIACCOB HEOPraHMYeCKHX BellecTB
Pemenne npakTHUeCKMX 3aJjaHMi MO  KiIacCH(UKaluKM, HOMEHKIAType M XHUMHYECKUM (opmyliam
HEOPTraHMYECKUX BEIECTB PAa3IUYHBIX KJIACCOB (HA3bIBaTh M COCTABIATH (POPMYJIBI XMMHYECKUX BEIIECTB,
ONpeNesIATh TNPHUHAANIECKHOCTh K Kiaccy). [louck wuH(pOpManmuu mno Ha3BaHWAM, HICHTU(DUKATOPAM,
CTPYKTYPHBIM (opMyJIIam.
Tema 3.2. Coaeprxanue yueOHOro MaTepuaJia 8 OK 01
DuznKo-XxUMHUYECKUE 6. Meramnbl. XUMHYECKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX BEIIECTB 2 OK 02
CBOWCTBAa HeOpraHU4deckux | OOmpe Qu3nueckhe M XUMHUYECKHe CBOHCTBa MeTauioB. CrocoObl TONydYeHHs. 3HAYCHHWE METAJUIOB U
BEILIECTB HEMETAJIJIOB B IPUPOJIE U KHU3HEACITEIbHOCTH YeJI0OBEKa U oprann3MoB. Kopposus meTamioB: BUIbl KOPpPO3UH,
CHOCOOBI 3aIIUTH METAJUIOB OT KOPPO3HHU.
7. Hemeramibl. O0mue ¢usuyeckne U XUMHUYECKHE CBOICTBA HEMETA/UIOB. THUMUYHBIE CBOWMCTBA 2
metamioB [V-VII rpymn. Knaccudukanwst ¥ HOMEHKIATypa COEIWHEHHA HEeMeTauioB. KpyroBopoTsl
OMOTEHHBIX 3JIEMEHTOB B IPUPOJIE.
8. XumHyeckne cBOHCTBA OCHOBHBIX KJ1aCCOB HEOPraHNYecKuXx BemecTB. OKCUIBI, THIPOKCHIBI, KUCTIOTHI, 2
COJIM U JIp. 3aKOHOMEPHOCTH B M3MEHCHHUU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCTUHEHUH, BBICIINX
OKCHJIOB U THIPOKCHJIOB.
IpakTnyeckne 3aHATHS 2
I3 Ne7. PemleHue mMpakTHKO-OPMEHTHPOBAHHBIX TEOPETHYECKHMX 3a/JaHMIl HA CBOMCTBA W MOJyYeHHe 2
HeopraHuyeckux BeuecTB. CocraBiieHHe YpaBHEHHH XUMHUYECKUX PEAKLUI C y4aCTHEM MPOCTBIX U CIOXKHBIX
HEOPraHMYEeCKHX BEIIECTB: OKCHIIOB METAJNIOB, HEMETAJUIOB U aM(OTEPHBIX BSJIEMEHTOB; HEOPTaHHMUYECKHX
KHCJIOT, OCHOBaHHMH U aM()OTEPHBIX THIPOKCHIOB, HEOPTAHWYIECKHUX COJIEH, XapaKTEPU3YIOINX UX CBOHCTBA.
Tema 3.3. Conep:xanue yueOHOro MaTepuaJia 2 OK 01
Unentnduxanns IIpakTHyecKue 3aHATHSA 2 OK 02
HEOpraHn4ecKux BemecTB |I13 Ne8. Pemrenune nmpakTHKO-OPHEHTHPOBAHHBIX 3aJaHUMl 0 POJIM HEOPraHHYECKOW XHMHH C y4eTOM 2 OK 04
Oyayuueil npodeccuoHANbHOM 1eATeJbHOCTH
Pa3nen 4. CTpoeHue 1 cCBOiicTBA OPraHUYeCKUX BelleCTB 26
Tema 4.1. Conep:xanue yueOHOro MaTepuaJa 8 OK 01
Knaccudpukanus, ctpoenne | 9. B3amMoCBsI3b HEOPraHMYECKHX M OPraHHYECKUX BEIECTB. 2
¥ HOMEHKJIaTypa [Ipenmer opraHuueckold XHWMHUH. XUMHYECKOE CTPOCHHE KaK MOPSIOK COEIUHEHHS aTOMOB B MOJIEKYJe
OpPTaHWYECKUX BEIIECTB COIJIACHO WX BaJIeHTHOCTH. OCHOBHBIE MOJIOKEHHS TEOPUH XUMHUECKOTO CTPOCHHUSI OPraHUYECKUX COCTUHEHUIH
AM. byrmnepoBa. VYriaepoIHBId CKEJIET OPraHWYECKOW MOJEKYJIbl. MONEKYISpHBIE M CTPYKTYpHbIE
(pa3BepHyThIe, COKpPALICHHBIE) XUMUYECKUE POpMyIIBL.
10. 3aBucuMoCTb CBOICTB BelIeCTB OT XHMHUYECKOT0 CTPOEHUS MOJIEKY.I. 2

W3omepus u n3omepsl (CTpyKTypHasi, reoMeTpuueckas (Iuc-Tpanc-u3oMepusi). KpaTHOCTh XUMHUYECKOH CBSI3U.

Ilonsatne o ¢yHKunoHanbHOM rpymnme. IlpuHuunsl — KiaccHUKaMd — OPraHUYECKUX  COCIMHEHHH.
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MexnyHapoiHasi HOMEHKJIATypa ¥ MPUHITAITEI HOMEHKJIATYPhl OPTaHUYeCKUX COeTUHEHMI.

IIpakTHYecKkue 3aHATHSA 4

I13 Ne9. HomeHKJIaTypa OpraHu4ecKux coeJUHEeHUH O0TAeJbHBIX KJIACCOB 2

(HachILICHHBIC, HEHACBHIIICHHbIE U apOMAaTHYECKHE YIJIEBONOPOIbI, CIIUPTHI, (PEHOJIBI, albAETHIbl, KETOHBI,

KapOOHOBBIE KUCIOTHI U Ap.) CocTaBieHHe IMOJHBIX U COKPALICHHBIX CTPYKTYPHBIX (POPMYJ OpraHHYECcKHX

BEIICCTB OT/ICJIHBIX KJIACCOB, UCIOJIB3YsI MX Ha3BaHMS M0 CHCTEMAaTHYeCKO HOMEHKJIATYpE.

I13 Ne10. Pacuers! mpocTeiimeil opMyJibl OPraHnYecKOl MOJIEKYJIbl, HCXOAS M3 3J1eMEHTHOI0 COCTaBa 2
Tema 4.2. Cojaepsxanue yueOHOr0 MaTepuaJia 12 OK 01
CaoiicTBa oprannueckux | 11. ®u3MKO-XHMHYECKHE CBOMCTBA OPraHMYeCKUX COeTHHEHH I OTAEIbHBIX KJIACCOB. 2 OK 02
COETMHEHU 0c0OEHHOCTH Kiaccu(UKalMd U HOMEHKIATYPbl BHYTPH KJacca; TOMOJIOTHUECKHH psia u obmas dopmyna; OK 04

n3oMepus; GU3NIECKUE CBOWCTBA; XMMUYECKHUE CBOMCTBA; CIIOCOObI MTOJIYIEHHUSI.

12. IlpeneiibHble, HellpeaebHbIe, ApOMaTHYECKHE YIJIEBOAOPOIbI. 2

lopenne MeTaHa Kak OJUH K3 OCHOBHBIX HCTOYHHMKOB TeIUIa B MPOMBIIUIGHHOCTH M ObITy. CBOHCTBa

NPUPOAHBIX YTIEBOAOPOIOB, HAXOXKICHUE B IPUPOJIC U IPUMEHEHHUE aIKaHOB,

I"opeHue aneTwiieHa KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO TUIAMEHH JAJIsl CBAPKH U PE3KU METAIJIOB;

13. Kucnopoacoaep:kaiue coeHHEeHHsl. A30Tcolep Kalye coeMHeHust 2

(ciupThl ¥ eHomnbl, KapOOHOBBIE KUCIOTHI M APUPHI, albJIETUABI U KETOHBI, KHUPbI, yrieBoabl). [IpakTndyeckoe

NPUMEHEHUE STHICHIIIMKOIS, TiuiepruHa, ¢enona. [Ipumenenue Qopmanpiaeruna, aneTanbAeruaa, YKCYCHON

KHCJIOTHL. MbllIa KaKk COJIM BBICHIMX KapOOHOBBIX KHCIOT. Moromuye cBOicTBa Mblla. AMHUHBI 1 aMHUHOKHUCIIOTHI,

OenKu.

IMpakTnyeckune 3aHATHS 6

113 Nel1. CocTaBiieHre peakiuii MpUCcOeIMHEHHU M OKMCJIEeHUS] HA MpUMepe 3THJIeHa. Perienne pacueTHBIX 2

3a[a4 C CHOJIb30BAaHUEM IJIOTHOCTH I'a30B IO BOAOPOLY U BO3AYXY.

I13 Ne12. IIpoBenenne XUMHYECKHX PeaKIMii ¢ AHMJIHHOM M INIMIMHOM 2

JlaboparopHas pabora «O0pa3oBaHue cojieil aHwinHa. bpomupoBanue anuinHa. OOpa3oBaHHue COJICH TIIHMIIMHA.

ITonyuyeHue MeAHOM COM IMMIKMHAY. Penenne sKkcrepuMeHTaJIbHBIX 3a1ad.

I13 Ne13. Pemienue pac4yeTHBIX 32/1a4 110 YPABHEHHMAM PeaKIUil ¢ y9acTHEM OPraHMYeCKHX BellecTB. 2

Penrenne nemnodex mpeBpalieHUil HAa TEHETUYECKYIO CBSI3b MEXAy KJaccaMd OpPraHWYeCKUX COCAMHEHHH C

COCTaBJICHUEM HAa3BaHUN OPraHMYECKUX COCIMHEHUH MO TPUBUAIBHON WIA MEXIYHApPOJHON CHCTEMaTHYECKON

HOMEHKJIATYpe.
Tema 4.3. Coaepxanue y4e0HOro MaTepuaJia 6 OK 01
Oprannyeckue Bemectsa B | 14. BuoopraHnveckue CoeIHHEHHsI. 2 OK 02
KUIHEESATEITBHOCTH [Mpumenenne u Ouonorudeckas poiib yriieBojoB. OKHUCIIEHHE YTIJIEBOJIOB — HMCTOYHHK JHEPTHU YKHBBIX OK 04
yesoBeka. [IpousBoacTso u | oprann3zmoB. O0JacTH MPUMEHEHUS] aMUHOKHCIIOT. [IpeBparnienus OeiKkoB Ny B opranusme. buonornueckue
pUMEHEHUE ¢bynkuun OenkoB. buonormueckue ¢GyHKUMH XUPOB. Poib OpraHmveckol XMMHUHM B PELICHHUH IpobieM
OpraHWYECKUX BEIIECTB B nuIeBor Oe3onacHocTH. HykiewmHOBBIE KHCIOTHI: cocTaB M crpoeHue. Crpoenne HykieotunoB. Cocras
MIPOMBILUIEHHOCTH nykienHoBbIX kucnot (JJHK, PHK). Poiabs HyKJI€HHOBBIX KUCIIOT B )KU3HEACATEIHBHOCTH OPraHU3MOB

15. Posib opranuyeckoii XMMHH B PEIICHUH NPOOJIEM SHEPreTHIECKOi 6€30IacHOCTH, B pa3BUTHH MEAUIINHEI, 2
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CO3/IaHMU HOBBIX MaTepHajIoB, HOBBIX HCTOYHHKOB SHEPTUH (aIbTepHATHBHBIE HCTOYHUKH dHeprun). OmacHOCTb
BO3JICUCTBUSI HA >KUBBIC OPTraHU3MBI OPTaHUUYECKUX BEIIECTB OTICIBHBIX KJIACCOB (YIJIEBOJIOPOABI, CHHUPTHI,
(heHOTBI, XJIOPOPTraHMYECKHUE MPOU3BOAHBIE, ANBIETUABl M JpP.), CMBICT ITOKA3aTeNsl MPEAebHO AOMyCTUMON
KOHIICHTPAIIH

IIpakTHyeckue 3aHATHS

N

I13 Nel4. UpenTHpuKanusi opraHndecKHX COeAMHEHN I OT/IeJIbHBIX KJIACCOB

(Ha mpuMepe anbAeruaoB, Kpaxmaia, YKCyCHOM KHCIIOThI) C UCIOJIb30BaHUEM UX (PU3MKO-XUMHUYECKHX CBOMCTB
Y XapaKTePHBIX KAYECTBEHHBIX PEaKIHH.

Pemienne npakTHKO-OPUEHTHUPOBAHHBIX 33JaHUM IO COCTABIEHUIO XUMHYECKHX PEaKIHi, OTpa)karolnux
XMUMUYECKYIO aKTUBHOCTh OPraHUYECKUX COSAMHEHHUI B Pa3UYHbIX Cpeax

(IpUPOIHBIX, OMOIOTHYECKUX, TEXHOTEHHBIX )

Paznen 5. Kunernueckue u TepMoIMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSA XMMUYECKUX PeaKkuni

Tema 5.1. CxopocTb
XUMHYECKHUX PEAKIIUH.
XUMHUYECKOE PaBHOBECUE

Conep:xanue yueOHOro MaTrepuaJa

oo

16. Xumnueckue peakuuu. Knaccupuranusi XuMHYECKHX pPeaKIUii:

CKOpOCTh peaKIMH, €€ 3aBHCUMOCTh OT pPa3IHYHBIX (DAKTOPOB: MPUPOIBI PEArHPYIONIMX BEIIECTB,
KOHIICHTPAIIMM PEarupyIONINX BEIIECTB, TEMIIEPATYphl W IUIOMAIM PEaKIHMOHHOW IOBEPXHOCTH. TerioBbIe
3¢ deKTh XUMUUYECKHX peakiuid. DK30- ¥ SHIOTEPMUYECKUE, PEaKIIUH.

17. Oo0paTuMocTh peakuuil. XumMuyeckoe paBHOBECHME U €ro CMEUICHUE MO JEHCTBUEM Pa3IUYHBIX
(bakTOpoB (KOHLEHTpALMs PEareHTOB WIM NPOXYKTOB PpEaklHH, AABICHUE, TeMIeparypa) IS CO34aHus
ONTUMAJIBHBIX YCIOBUI NPOTEKAaHUsI XUMUYECKHUX nponeccoB. Ilpuniun Jle-Ilarense

HpaKaneCKne SAHATUSA

I13 NelS. Onpenesienne 3aBHCHMOCTH CKOPOCTH PEAKIHH OT KOHIEHTPANMH pearupyloluxX BelecTs
HccnenoBanne 3aBHCHMOCTH CKOPOCTH peakUMU OT KOHUEHTpauuu. OIpeneneHne KOHCTAHTBl CKOPOCTH
peakiuu rpa@uuecKuM METOJIOM.

N

113 Ne16. Pemmienue NpakTHKO-OPHEHTHPOBAHHBIX 3a/1aHMIi Ha npuMeHeHue npuHuuna Jle-lllatenne

JUIS HAXOX/ICHUs HalpaBJICHHUs] CMEILECHHUS PaBHOBECHSI XMMHUYECKON peakunu U aHajIu3 (PaKTOPOB, BIMSIOLINX
Ha CMEIIEHHE XUMUYECKOTO PABHOBECHS.

BrnusiHne pa3nuyHbIX GakTOpOB HA H3MEHEHHE PABHOBECHUS] XUMHUYECKHUX PEaKIIUH.

3aKkoH AEHCTBYIOIIMX MAacC M KOHCTaHTa XMMHYECKOTO paBHOBecHs. PacueTsl paBHOBECHBIX KOHLEHTpaMH
pearupyonyx BeulecTB 1 MPOAYKTOB peakiuid. PacyeTsl TemnoBoro s dexra peakiuum.

OK 01
OK 02

Pa3nea 6. PacTBopbl

Tema 6.1.
[TonsTue o pacTBopax

Conep:xanue yueOHOro MaTepuaJa

N

18. PacTtBopenmne kak ¢uznko-xumudeckuii npouecc. PactBopbl. CriocoObl NMPHUTOTOBIEHHS PAaCTBOPOB.
PactBoprMocTs. MaccoBast oy pacTBOpeHHOro BemiecTBa. CMBICT TOKas3aTensl NPEAENbHO JOMyCTUMOM
KOHILIEHTPALUK U €r0 UCII0Ib30BaHUE B OLIEHKE SKOJIOTHUECKOH 0€30I1aCHOCTH.

[IpaBmiia 3KOJIOTMYECKH LIEIECOO0PA3HOTO MOBENEHUS B OBITY W TPYIAOBOH NESATETHHOCTH B IENSAX COXPAaHEHHS
CBOETO 3/I0pPOBbSI W OKpYXKAalOUIeW NpPUPOJHOM Cpenabl; OMACHOCTh BO3ACHCTBUSA Ha JKHMBBIE OpPraHU3MBI
ONpEAEICHHBIX BEUIECTB.

OK 01
OK 02
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Pemiennie mpakTHKO-OPHEHTUPOBAHHBIX DPACUETHBIX 3a/laHUil Ha pPacTBOPBI, HCIIONb3yeMble B OBITOBON M
MIPOU3BOJICTBEHHOM JICSTEILHOCTH YEJIOBEKa

Tema 6.2. Coaeprxanue yueO0HOro MaTepuaJia 2 OK 01
Hccnenoanue cBOWCTB IlpakTHyecKue 3aHATHS 2 OK 04
pacTBOpOB I13 Nel7. IlpuroroBjieHue pacTBopoB. McciienoBaHue TUCIEPCHBIX CHCTEM 2

[lpuroToBneHne pacTBOPOB 3aJaHHON (MOJNSAPHOH) KOHLEHTpauud (C MNPaKTUKO-OPHEHTUPOBAHHBIMU

BOINPOCaMH), ONIpE/IeIEHUE CPe/Ibl BOJHBIX PACTBOPOB.

[IpuroroBnenne 1 U3y4e€HUE CBOMCTB JUCIIEPCHBIX CUCTEM PAa3HbIX BUAOB: CYCIIEH3UH, 3MYJIbCUU, KOJUIOMIHOTO

pactBopa. CpaBHEHHE CBOWCTB MCTUHHBIX M KOJJIOWAHBIX PACTBOPOB, BHISBICHHE OCHOBHBIX Pa3iIMUYMi MEXKIY

HUMH.

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/lepKaHue (Codep:KaHNe NPUKJIATHOI0 MOIYJIs1)

Paznen 7. XuMus B ObITY M IPOU3BOJICTBEHHOI 1EATEIHLHOCTH YeJI0BEKA 6 OK 01
Tema 7.1. Coaeprxanue yueOHOro MaTepuaJia 6 OK 02
Xumust B OBITY U 19. O6napy:keHHe HEOPraHNYEeCKUX KATHOHOB U AHNOHOB, OPraHNYeCKHUX BelIeCTB OT/EJIbHBIX KJIAaCCOB C 2 OK 04
POU3BOACTBEHHOM HCNOJIb30BAHNEM KauyeCTBEeHHbIX peakuuii OK 07
JeSITEIbHOCTH YeJIOBEKa KavecTBeHHbIE XUMHUYECKHE PEaKLUY, XapakTepHble Al OOHApYKEHHsI HEOPTaHMYECKUX BEUIECTB (KATHOHOB U

annoHoB). CocraBiieHHE ypaBHEHHMU peakluii OOHapyKeHHs KaTHOHOB [-VI rpymnm M aHWOHOB, B T.4. B

MOJIEKYJISIPHON ¥ HOHHOH popMmax.

Peakuun oOHapy>KeHHs HEOPraHUYECKUX BEIIECTB B PEATbHBIX 00BEKTaX OKPY)KAOLIECH CPEebl.

KauecTBeHHbBIE XHMHUYECKHUE pCeaKklnn, XapaKTCPHBIC IJId 06Hapy)KeHI/I$I OTACIBbHBIX KJIACCOB OPraHNMYC€CKUX

COCJIMHEHMIA: ()EHOJIOB, ANBJICTUIOB, KpaxMala, yKCYCHON KHCIOThI, AMUHOKHUCIIOT | JIp.

Jenatypauus OelKOB IPH HAarPEeBaHUH, IBETHbIE PEAKIIUH OEITIKOB.

CoctaBieHue KauyeCTBEHHbIX peakii 00HAPYKEHUsI OPraHUISCKUX COCTMHEHUH OTIeNbHBIX KIaCCOB.

IpakTHyeckne 3aHATHS 2

II3 Nel8. Dxonormyeckasi 60e30MacHOCTH MOCJHEACTBHII ObITOBOW W TMPOU3BOJACTBEHHON 1eATeJbHOCTH 2

YeJI0BEKa, CBSI3aHHAS ¢ epepadoTKOi BelecTB

NOWCK M aHAIM3 XUMHYECKOW MHGPOPMALMH U3 PA3IUYHBIX HCTOYHUKOB (Hay4yHas M Yy4eOHO-Hay4yHas

JUTEpaTypa, CpeicTBa MacCOBOW MH(OpMaIyH, ceTh IHTepHET U pyTue).

Ketice (¢ yuetom Oynymiei npodeccHOHaIbHOHN AesITeIbHOCTH) Ha aHaIu3 WHPOPMAaLUK O IPOU3BOACTBEHHOM

JeSITeIbHOCTH YeJIOBEeKa, CBS3aHHOM ¢ TepepaboTKOil M MONTydeHHEM BEIECTB, a TAaKKE C HKOJOTMYECKOU

0€301MacHOCTHIO
JAuddepenuuponannsiii 3auet (113 Ne 19) 2

| Bcero 76
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3. YCJIOBUSI PEAJIM3ALIUY IPOTPAMMBI OBILIEOBPA30BATEJIBHOM
JTUCHUIINHBI

3.1. TpeGoBaHUsI K MUHUMAJbHOMY MaTepHAJbLHO-TeXHMYECKOMY 00ecledeHn 10

Peanuzarus yueOHON AUCIUIUIMHBI TPEOYeT HATUMYMs y4eOHOro KaOWHeTa U JJabOopaTOPHUH IO
XUMHH.

OobopynoBanue y4eOHOro KaduHeTAa, JJAa0OPATOPUM

— pabouee MecTo neaarora (npenoaaBatenbekuid croi (1 m.), cryn (1 mir.)

— paboure Mecta oOyuaronuxcs (CToisl 1adboparophsie (13 mrt.), cTynbs (25 mit.)

— Jocka ydeOHas (MenoBas Tpex-cekiuonHast) (1 mr.)

— Jnaboparopuslii nocyna (60 mr.)

— Hurpar-rectep (HuTpaTomep) Coske 2-ro nokosenus (1 mr.)

— BBITsDKHOU mikad (1 mr.)

— PpEeaKTHUBHI IJIs1 1a00paTOPHBIX U MpakTHYecKux padot (200 mT.);

— MeH3ypka ains npuema jekapcets (100 mT.)

— MUNETKH JyUIs nepeHoca s)xuakoctd (100 mT.)

— kouba (10 mT.)

— npobupku nuuHAprdeckue (100 mT.)

— Habop roToBbIX MUKponpenaparos (1 mr.)

— MHKPOCKOI MOHOKYJISIpHBIH (1 1mT.)

— MHKPOCKON OMHOKYJSpHBbIHN (1 1mIT.)

— Ttabnuua «llepuoguyeckas TabnuIa XUMHIECKUX 3JeMeHTOBY (1 1mT.)

— Ttabnuua «PacTBOpUMOCTh KUCIIOT, OCHOBaHUI U coJiell B Boze» (1 mT.)

— Ttabnuua «Ps akTHBHOCTH MeTauioBy (1 mrT.)

— TabaMIbl U IUIaKaThl HA 3JIEKTPOHHOM HOcuTese 1o TeMe «CTpoeHHe aTOMOB XHMHYECKUX
3JIEMEHTOB M MIPUPOJIAa XUMUUECKON CBSA3M» (5 1MIT.)

— TabnWIbl W TUTAKaThl Ha AJIEKTPOHHOM HocuTene mo Teme «llepmomudeckuii 3akoH U
tabnuua J[.U. Menneneesa» (1 mr.)

— TaOJHUIBI U TIAKaThl HA JIEKTPOHHOM HOCUTENE TI0 TeMe « UMbl XUMHUYECKUX peakiuiin» (8
IIT.)

— TabnWmpl ¥ TUTAKaThl Ha DJIEKTPOHHOM HOCHTENE 10 TeMe «DJIEeKTPOIUTHYECKAs
JICCOIMAIINS U UOHHBIH 00OMen» (5 miT.)

— TaOJUIIBI U TIIAKaThl HA JIEKTPOHHOM Hocutene mo teme «Kimaccudukaims, HOMEHKIATypa
U CTpOEHHE HEOPTaHUYECKUX BeUlecTBy (5 MIT.)

— TaOJWIBI ¥ TUIAKaThl Ha 3JIEKTPOHHOM HocuTelne 1mo Teme «[Ipon3BoacTBO HEOPTaHUYECKUX
BEIICCTB. 3HAUCHHE U TIPUMEHEHHUE B OBITY U Ha IPOM3BOJICTBEY (3 IIT.)

— TabaMIbl M TUTAKAaThl HA 3JEKTPOHHOM Hocutene nmo Tteme «Kiaccudukaius, cTpoeHue u
HOMEHKJIaTypa OPraHUYECKUX BEIIeCTB) (8 MIT.)

— TabauMIbl M TUIAKaThl HA JJIEKTPOHHOM HocuTene mo TeMe «CBOWCTBA OpPraHUYecKUX
coenuHeHu» (5 mrT.)

— TaOJWIBl W TUTAKATHI HAa 3JEKTPOHHOM HocHTene mo TemMe «OpraHnveckue BEIIecTBa B
KU3HENEATETPHOCTH  4elloBeka. [IpoM3BOICTBO W TPUMEHEHHWE OPraHMYeCKHMX BEIIeCTB B
MPOMBIIIIICHHOCTH (5 TIT.)

— TabnWmpl W TUTAKaThl Ha DIEKTPOHHOM HocuTene 1o Teme «KuHetmueckue W
TEPMOJMHAMHYECKHE 3aKOHOMEPHOCTH MPOTEKAaHUSI XUMHUYECKHX peakiuil. PaBHOBecre XUMUYECKUX
peakuuii» (5 mr.)

— Tabnuubl M TUIaKaThl Ha D3JEKTPOHHOM HOCUTENE Mo Teme «JlucrnepcHble CHUCTEMBI U
(haKkTOphI KX YCTOWYUBOCTH (5 TIIT.)

— TabnaMIbl M TUTAKaThl Ha SJEKTPOHHOM Hocutene mno Teme «MccienoBaHne CBOWMCTB
JTUCTIEPCHBIX CUCTEM JUTSl UX UACHTU(DUKAIUN (5 IIT.)
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— TabJMIBI U TUIAKaThl HAa AJIEKTPOHHOM HocuTene mo teme «OO0HapyKeHHe HEeOpPraHUYeCKUuX
KaTHOHOB ¥ AQHUOHOB W OPraHMYECKHX BEIIECTB OTAEIbHBIX KIJIACCOB C HCIOJB30BaHUEM
KaueCTBEHHBIX peakuuii» (5 mrT.)

— Tabnuubl M IJIaKaThl HA DSJEKTPOHHOM HOCUTeNle 10 TeMe «XHUMHs B OBITY H
IIPOU3BOJICTBEHHON JESITEILHOCTH YesloBeKay (5 MIT.)

— Ta0JIMLIBI U [IJIaKaThl HA 3JIEKTPOHHOM HOcHUTElEe 10 TeMe «OCHOBBI 1a00paTOpHOI MPAKTUKU
B IIPO(heCCHOHATILHBIX JIA0OpATOPUSIX» (5 IIIT.)

— TabJIMLIBI U [JIAKaThl HA 3JIEKTPOHHOM HOCHUTEJE MO TeMe «XUMHUYECKUN aHaIu3 Ipod BOJIbD)
(2 mT.)

— TaOJMIBI ¥ IJIAKATHl HAa 3JIEKTPOHHOM HOCHTEJIE M0 TeMe «XUMHUYECKUI KOHTPOJIb KauecTBa
IPOAYKTOB IUTaHUs» (2 mIT.)

— TabiuUbl M TUIAKaThl Ha 3JEKTPOHHOM HOCUTENE MO TeMe «XHUMHUYECKUH aHainu3 Ipod
MOYBBI» (5 1IT.)

— Tabiuubl M IUTaKaThl HA 3JIEKTPOHHOM Hocutene mno TteMe «lccrnenoBanne 0OBEKTOB
ouocdeps» (4 mit.)

— BugeopmnbMbl 1o Temam: «Harmsgwas xumus. OpraHumdeckas Xumus. benku wu
HYKJIEMHOBBIE KUCTOTHD (1 1mT.), «Harnsannas xumus. PacTBopel. DiaeKTpoauTUUECKas JUCCOIHAITIS»
(1 wt.), «Harnsanas xumus. XuMuueckoe npou3BoAcTBO. Metamtyprus» (1 mrT.), «XuMus 371€MEHTOB
HeMeTasuioBy (1 mrT.)

— CKJISIHKa TeMHO€ cTekJ10 250 MII ¢ y3KUM TopiioMm (5 IT.)

— crynka Ne 3 (100 mi) ¢ mectukom (8 1mr.)

— Kkosiba mepHas 1-250-2 (8 mt.)

— crakan H-1-100 (8 mrT.)

— crakan H-1-1250 (8 mit.)

— crakan H-1-600 (8 mT.)

— mwmHAp 3-50-2 (8 mrt.)

— mwmaAp 1-100-2 ¢ HocukoM (8 mT.)

— BopoHnka B-36-50 XC (8 mT.)

— BopoHka B-56-80 (8 mt.)

— 3aXKHUM POOUPOYHBI (8§ 1IT.)

— crpunioBka Ne 3A (8 mrT.)

— npobupku [1X-1-14-120 (99 mT.)

— Habop (IaKOHOB € KPHIIIKAMHU KaneabHUIIaMu (5 1mT.)

— Habop 1o sekTponusy (1 mr.)

— nabopatopHsie roBenupHbie Becbl M-ER 122ACF (JR)

— komb6a mepnast 1-1000 (2 mrt.)

— xousiba mepHas 1-500 (2 mT.)

— kom6a KM-2-250-34-TC (6 mrT.)

— kom6a KM-2-100-34 (6 mir.)

— rmmretka 2-2-2-10 (10 mT.)

— nuretka 2-1-2-5 (2 mr.)

— munertka 2-1-2-1 ¢ npsMbiM rpaa. (2 mrT.)

— mmarens J-23-001 qs s3p1ka 1ByXcTopoHHUH mpsimoit 200*12 mwm (10 mT.)

— Oropetka 1-3-2-25-0,1 6e3 kpanuka (5 1miT.)

— BECHI ANIEKTpOoHHBIE JTabopaTropHble Macca-K BK-300 (HIIB=300r, quck p=0,005r mnard. d-
120mm BeTpo3ammuTt. 3kpaH (1 mr.)

— wmogenb «Kpuctammuyeckas pernieTka» «AnmMasy neMoncrpanuonHas (1 mr.)

— MHKpo-Jlaboparopusi st Xumudeckoro skcriepumenta (¢ I, maGopom kepaMUKH H
dapdopa (2 mr.)

— mpubop st nomydenus razos [MIIT'NY 1.4.3. TIC (1 mt.)
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— 71a00paTOPHBIM KOMIUIEKT JJIs1 HAYaJIbHOTO O0yYeHHS 10 XUMUH (2 IIT.)

— Habop mocyAbl W MPUHAIICKHOCTEH M3 MOJMMEPHBIX MATepUaNOB [UIsl MPOBEACHUS
1a00paTOPHBIX paboT Mo XxumMuu (Mukpo-nadoparopus Ha 2 —X ydamuxcs) (2 mrT.)

— Habop aTOMOB JIsl COCTaBIICHUs Mojieneit MoJiekyd (1 mT.)

— Habop PeaKkTHUBOB JJIS MPOBEICHHUS YICHUYECKOTO IKCIIEPUMEHTA 10 XUMUHU B COOTBETCTBUH
C TeMaTUKOU nporpammsl (1 mr.)

— crynka ¢ necroM kepamuueckue (D=80mm) (6 miT.)

— CTYIIKa C MecToM crekyistHHas (1 mT.)

— CTakaH MEpHBIA CTeKISTHHBIA 150Mi1 (7 mIT.)

— MpoOUpPKU CTEKIJISIHHBIE (78 1IT.)

— konb6a meprast 1-50 (15 mt.)

— konba mepnast 1-100-2 (23 mr.)

— komb6a meprast 1-200 (15 mir.)

— komb6a meprast 1-1000 (2 mit.)

— kon6a koundeckas KM-2-250-34TC (6 mT.)

— kousiba konnueckass KM-2-100-34 (6 mrT.)

— Oroperka 1-3-2-25-0,1 6/xp (4 mrT.)

— nunetka [1C 2-2-2-10 (5 mwrt.)

— mnunetka 2-2-2-10 (3 mr.)

— mnunetka 2-1-2-5 ¢ npsimoit. rpaa. (1531) (5 mt.)

— munerka 2-1-2-2 crpeii. rpaa. (5 mr.)

— munertka 2-1-2-1 copeii. rpax. (912) (5 mrt.)

— mmrerka Mopa 2-2-2 (15 mrT.)

— rmmrerka Mopa 2-2-10 (15 mr.)

— muretka [1C 2-2-2-25 (14 mrT.)

— UMIUHAP MepHbIi 25 M (mract. noact) (20 mr.)

— numuHap 3-50-2 (5 mt.)

— numuHap 3-100-2 ¢ pen (5 mT.)

— Oropetka 1-3-2-500,1 6/kp. (5 mT.)

— Oroperka 1-1-2-25-0,1 ¢ kp. (4 mr.)

— Oropetka 1-3-2-25 6/kp (4 wrt.)

— BopoHka B -36-50 XC 5 mr.)

— CKJISTHKA JIJISl PEaKTUBOB C y3KOoU ropiaoBuHoM (125 mi, TemHoe ctekiio) (10 m.)

— CKJISTHKA JIJISl PEaKTHUBOB C y3KOU ropiaoBuHOM (250 M, TemHOe cTekio) (10 mt.)

— CKJISTHKA JIJISl PEaKTUBOB C IMIMPOKOU ropiaoBuHOM (250 mi1, cBeiioe cteksio) (10 mT.)

— OyTbuIKa y3Koropunas, rpagyupoantas — 50 mu, /31, LAMAPLAST (10 mr.)

— OyTbhuIKa KBaJpaTHasl TpaJydpoBaHHas, C 3aBHMHUYMBaroleics kpbimkoi, [I9H]] — 100 ma

(10 mrt.); 6yTeTKa BB -1-1000 ¢ xpbimkoit 1000mi (3 wT.)

— nentpudyra nadoparopaas «KARMED» 80-2 (1 mit.)

— cnpunnoBka miactuzonbHas [IBX UCIIL. «by» (b-0) (5 mT.)

— ajexkTpuyeckas mmTtka (1 mr.); mratus madopatopHslil 1/gponT. padot, LLIDP (4 mrt.)

— OYKH 3alIUTHBIE (2 1IT.)

— Habop mo snexTponusy (1 mrT.)

— Ttabnuua «Ps akTHBHOCTH MeTauioBy (1 mrT.)

— Ttabnuna Menneneesa (1 mT.)

— amnTeyka A OKa3aHus nepBoil momontu (1 mr.)

— cBuHen (2) azotHokuchbiid XY (¢. 1 xr) (1 mT.)

— Habop Nel C «Kucnots» (1 mr.)

— Habop Ne3 BC «lllenouny (1 mit.)
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— Habop Ne6 C «Oprannyeckue BemecTBay (1abopanrckas) (1 mr.)

— Habop Ne7 C «MunepaibHbie yaooperus» (madopantckas) (1 mit.)

— #Habop Nell C «Conu 1151 AEMOHCTpAIIMU OTBITOBY (J1abopanTckas) (1 mit.)

— nHabop Nel2 BC «Heopranuueckue BemiectBay (1adopantckas) (1 mr.)

— nabop Ne22 BC «MumukaTops» (1abopantckas) (1 mir.)

— Habop A MOJIETUPOBAHUS MOJIEKYJl OpraHUYeCKUX coeauHenui (1 mr.)

— Habop A MOJIEIMPOBAHUS MOJIEKYJl HEOPTaHUYECKUX coeMHEeHnH (1 mit.)

— mpombiBasika 250 mi (1 mit.)

B mpomecce ocBoeHusi mporpamMmbl y4eOHOW AMCHUIUIMHBI «XUMHS» CTYACHTHl HMEIOT
BO3MOXKHOCTh JIOCTYIA K AJIEKTPOHHBIM YYeOHBIM MaTepHajaM [0 XUMUHU, UMEIOIIUMCS B CBOOOHOM
nocrtyne B cetu MIHTepHeT (311eKTpOHHBIM KHUraM, IpakTUKyMaMm, TectaMm, Marepuanam EI'D u ap.).

TexHuueckue cpeacTBa 00y4eHus :

— TEPCOHAJBHBIA KOMIIBIOTEp, MOAKIIOYEHUE K ceTh MHTEepHET ¢ MOJyJleM KOHTEHTHOM
¢uibTpanuu, BO3MOXKHOCTh TPAHCIISILIUK Ha SKpaH ayauo U Buaeo uHpopmanuu (1 mr.)

— mnporpammHoe obecnieuenre Ha [TIK (1 mT.)

— wmonwuTop (1 mT.)

— iaBuarypa (1 mr.)

— wmbib (1 mT.)

— TteneBu3op (1 mT.)

— kabens s nogkmodeHust HDMI (1 mr.)

3.2. UndopmannonHoe odecnevenne peaju3anun NporpamMmmbl

Jis  peanmuzanuu  TporpaMMbl  OuOimoTedHblii  Gouny MHCTHTYTa WMeEeT TedaTHbIE U
DIIEKTPOHHBIE  OOpa3zoBaTelbHble W WHGOPMAIMOHHBIE  PECYpChl, PEKOMEHIOBAaHHBIE s
HCIIOJIb30BaHuUs B 00pa30BaTeIbHOM IPOLIECCE, HE CTaplle MATH JIET C MOMEHTA U3/1aHusl.

3.2.1. OcHOBHBbIE€ HCTOYHUKH

1. I'abpuenan, O.C.. Xumusa. 10 xnacc: Yueonux / O.C. I'abpuensn, U.I'. Ocmpoymos, C.A.
Cnaokos — Mockesa: Ilpoceewenue, 2025. — 128 c¢. — ISBN 978-5-09-124953-8. — URL:
https://book.ru/book/957969

2. Iabpuenan, O.C.. Xumus. 11 xnacc: Yueonux / O.C. I'abpuensn, U.I. Ocmpoymos, C.A.
Cnaoxoe — Mockea: Ilpoceewenue, 2024. — 128 c¢. — ISBN 978-5-09-116777-1. — URL:
https://book.ru/book/957971

3. Xumusa. 10 xnacc. Yenyoaénuoiii yposenv: Yueonux / B.B. Epemun, HE. Ky3vmenko, B.H.
Tepenun [u Op.]; noo. peo. B.B. Jlynun — Mockea: Ilpoceewenue, 2024. — 448 c. — ISBN 978-5-09-
116510-4. — URL.: https://book.ru/book/957970

4. Xumusa. 11 xknacc. Yenyonénnviti yposenw: Yueonux / B.B. Epemun, H.E. Kyzvmenxo, A.A.
lpos0o0s, B.B. Jlynuna, noo. ped. B.B. Jlynun — Mocksa: IIpoceewenue, 2024. — 480 c. — ISBN 978-5-
09-116511-1. — URL.: https://book.ru/book/957972

5. MapreiHoBa, T.B. Xumusa. VYrayOnenssiii ypoBeHb. 10-11 kmaccel: y4eOHUK JUIst
cpennero oo6mero obpazoanusi / T. B. MapteiHoBa, W. B. Apramonosa, E. b. 'ogyHoB ; mox oOmieit
penaknueir T. B. MapTelHOBOH. — 2-¢ u3a., ucnp. U jgomn. — MockBa: M3natensctBo FOpaiit, 2025. —
352 c. — (O6meobpazoBarenpublii 1wKI). — ISBN 978-5-534-16227-1. — Tekct: 31MeKTpOHHBIH //
ObpasoBarenbhas 1iatdopma IOpaiit [caitr]. — URL: https://urait.ru/bcode/568398 Aundunorenona,
. B. Xumus. ba3zoseii ypoBenb: 10—11 kmaccel: yueOHUK Ui cpeaHero oOmiero ooOpasoBanus /
. B. Audunorenona, A. B. babkos, B. A. ITonkoB. — 2-¢ u3 ., ucnp. u gon. — MockBa: M31arenbcTBo
Opaiitr, 2025.— 290 c. - (O6meobpazoBarenbubiii 1uki). — ISBN 978-5-534-16098-7. — Tekcr:
snekTponHsiii // O6pasoBatensHast miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/568473

6. Pymsuruc, I'.E. Xumus. ba3zoseiit ypoBenb: YueOnuk / I'.E. Pymsurtuc, ®@.I'. ®enpaman —
MockBa: IIpocemenne, 2025. — 336 c¢. — ISBN 978-5-09-124954-5. — URL:
https://book.ru/book/957973
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7. Papmeukwii, A.M. Xumus. ba3oBeiii ypoBeHb. TpeHUPOBOYHBIE U TIPOBEPOUYHBIC PAOOTHI:
Yyebnoe mocobue / A.M. Papenxuii — Mocksa: [IpocBemenue, 2025. — 80 c. — ISBN 978-5-09-
124962-0. — URL.: https://book.ru/book/957994

8. Andunorenona, 1. B. Xumus: y4eOHHK U MPAKTUKYM JJIsi CPEIHETr0 MpodecCHOHATBHOTO
obOpasopanus / 1. B. Audunorenosa, A. B. baokos, B. A. ITonkoB. — 2-¢ u3., ucrp. u jom. — Mockaa:
M3narensctBo Opaiit, 2024. — 291 c. — (IlpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-
11719-6. — Tekct: snekrpoHHbli // OOpa3oBarenbHas tiargopma IOpaiit [caiir]. — URL:
https://urait.ru/bcode/444870

9. I'munka, H. JI. OO6mas xumus B 2 T. Tom 1: yaeOHUK ISl CpeHET0 MPOPECCHOHATHHOTO
obpazosanus / H. JI. 'muaka; mox penakuueid B. A. [Tonkosa, A. B. babkosa. — 20-e u3z., nepepab. u
nor. — Mocksa: UznarensctBo FOpaiit, 2023. — 349 c. — (Ilpodeccuonansroe odpazosanue). — ISBN
978-5-9916-9672-2. — Tekct: snekTpoHHBIN // OOpa3oBaTenbHas miaTdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/512151

10. I'munka, H. JI. OO6mas xumust B 2 1. Tom 2: yuebnuk st By3oB / H. JI. I'munka; moj
penakmueii B. A. TlonkoBa, A. B. baokoBa. — 20-¢ u3x., mepepad. u gon. — Mocksa: M3naTenbcTBO
FOpaiir, 2023. — 379 c¢. — (Bricmiee oopazoBanue). — ISBN 978-5-9916-9355-4. — TekcT: aneKTpOHHBIN
// Obpa3zoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/512503

11. T'nmunka, H. JI. OOmas xumusi. 3aauu U yrnpakKHEHUs: y4eOHO-TIpaKTHYeCKoe mocodue
IUTsE cpenHero npodeccruoHanbHoro oopasosanus / H. JI. I'muaka; mox penakuuei B. A. ITonkosa, A.
B. babkoBa. — 14-e uzn. — Mocksa: U3parensctBo FOpaiit, 2023. — 236 c¢. — (IIpodeccuonansHoe
obpazoBanue). — ISBN 978-5-534-09475-6. — Tekcrt: anekrponHsblit // OOpa3oBarenbHas miardopma
FOpaiir [caiit]. — URL.: https://urait.ru/bcode/512152

12. Zaiines, O. C. Xumus. JJabopaTopHbIii IPaKTUKYM M COOpPHHK 3a/Jad: ydeOHOE mocooue
Uit cpeanero npodeccuonanbHoro oopazopanus / O. C. 3aiiueB. — Mocksa: M3natensctBo FOpaiiT,
2023. — 202 c. —(IIpodeccmonanbnoe obOpazoBanme). — ISBN 978-5-9916-8746-1. — Tekcr:
anekTpoHHbIi // OOpa3oBarensHas mwiardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/513541

13. MaptbinoBa, T. B. Xumus. YrnyOnenusiii ypoBeHb. 10-11 kiaccel: yuyeOHMK ais
cpennero obmiero oopaszoBanusi / T. B. MapteiHoBa, U. B. ApramonoBa, E. b. ['ogyHoB; non oOmieit
penakmueii T. B. MapTeiHOBOM. — 2-¢ u3M., ucnp. u jom. — Mocksa: M3natensctBo Opaiit, 2024. —
352 c. — (OOmeo6pazoBarenbublii 1UKN). — ISBN 978-5-534-16227-1. — TekcT: >MeKTPOHHBIN //
Oo6pa3oBarenpHas mwardopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/544793

14. Huxonsckuii, A. b. XuMus: y4eOHUK U MPAKTUKYM Ul CPETHETo MpodeccrnoHalIbHOTO

obOpazoBanus / A. b. Huxonsckuii, A. B. CyBopoB. — 2-e u3z., mepepab. u jomn. — Mocksa:
WznatenserBo Opaiit, 2023. — 507 ¢. — (IIpodeccronanbroe obpaszoBanue). — ISBN 978-5-534-
01209-5. — Tekct: oanekTpoHHblii // OOpa3oBatenpHas miardopma IOpaiit [caiit]. — URL:

https://urait.ru/bcode/513537

15. Xumusa: y4yeOHUK uid cpeaHero mpodeccuoHambHoro oOpasoBanusi/ HO. A. JleGenes,
I'. H. ®anees, A. M. l'onyGes, B. H. [llamoBan; mox o6mieit penakuuei . H. @ageesa. — 2-e usm.,
nepepad. u jgom. — MockBa: W3marensctBo IOpaiir, 2023.— 431c.— (IIpodeccrnonamsHoe

oOpazoBanue). — ISBN 978-5-9916-7723-3. — Tekct: snexTpoHHbI // OOpa3oBaTenbHas miatdopma
FOpaiir [caiit]. — URL: https://urait.ru/bcode/513073

3.2.2. JlonoJTHUTEIbHbIE HCTOYHUKH

16. Xumus. 3agaunuk: yuyeOHOE mocoOue it cpeaHero mpodeccnoHanbsHOro 00pa3zoBaHUs /
1O. A. JleGeneB [u ap.]; mox obmieit pegakuumeit I'. H. daneeBa. — MockBa: M3natenscTBo IOpaiir,
2023. — 236 c. — (IlpodeccuonanbHoe obOpazoBanue). — ISBN 978-5-9916-7786-8. — Texkcr:
snekTponHsiii // O6pasoBatensHast miardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/513091

17. Tapumn, A. II. Xumudeckue TepmuHbl. ClioBapb: ydeOHOe mocoOue sl BY30B /
A.Il. T'apmun, B. B. MopkoBkuH. — 2-¢ u3., ucnp. u nomn. — Mocksa: U3marensctBo IOpaiit, 2023. —
452 c. — (Bwicmee o6pazoBanme). — ISBN 978-5-534-04639-7. — Tekct: SIEKTPOHHBIA //
O6pasoBarenbHas iatdopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/514975

18. Onmneitnukos, H. H. Xumus. AnroputMsl pemieHus 3a1ad U TEeCThl: yueOHOoe mocodue s
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cpenHero npodeccuoHanbHoro oopasosanus / H. H. Oneiinukos, I'. I[1. MypaBbeBa. — 3-€ u3., UCIIp.
u gon. — Mocksa: MznarensctBo HOpaiit, 2023. — 249 c¢. — (IlpodeccronanbHoe oOpa3oBaHuE). —
ISBN 978-5-9916-9665-4. — Tekct: snexTponHsiii / Ob6pa3oBarensHas mwiardopma FOpaiit [caift]. —
URL.: https://urait.ru/bcode/513860

19. Pocun, M. B. Xwmusa. YueOHHMK M 3aJa4yHUK: JUIS CpPEaHEro IPOo(eCCHOHAIBLHOIO
obpazosanus / 1. B. Pocun, JI. JI. Tomuna, C. H. ConoBbseB. — MockBa: U3narensctBo IOpaiit, 2023.
— 420 c. — (ITpodeccuonansuoe obpazosanue). — ISBN 978-5-9916-6011-2. — TekcT: 37ACKTPOHHBIH //
O6pasoBarenbHas iathopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/512022

3.2.3 HHTepHeT-pecypchl:
20. Onummnuana «Iloxopu BopoObéBbl ropsi!»: [caiit]. — URL: https://pvg.mk.ru

21. Bcepoccuiickas ~— onMMmIuaza  IIKOJBHUKOB 1o  xumuu:  [caiit]. —  URL:
https://chem.olimpiada.ru
22. OnuMmmnuazsl 1O  XUMHUM:  3aJayd, pemieHusi, pa3zdopsr: [caiit]. — URL:

https://chem.dist.mosolymp.ru

23. MocKoBCKas OJIMMITHaa MIKOJAHUKOB 0 XuMuu: [caiit]. — URL: https://mos.olimpiada.ru

24. Cucrema JAWCTaHIMOHHOTO OOy4YeHHs «XHMHs». MOATOTOBKA K ONUMIIHamaM: [calT]. —
URL.: https://chem.dist.mosolymp.ru

25. NutepHer-onumimaa mo HaHotexuosorusam: [caitt]. — URL: https://nanometer.ru

26. DnexTpoHHas Oubmmuorexka xumuueckoro dakyinbrera MI'Y umenu M. B. Jlomonocosa:
y4ueOHble 1 nH(opMannonHble MaTepuaibl: [caiT]. — URL: https://chem.msu.ru/rus/elibrary

27. Xumnueckuid mnoptan «Chemnet»: yueOHHMKH, cTaThu, 3amaud: [caiit]. — URL:
https://www.chem.msu.ru/rus/olimp

28. OTKpbITas IEKTPOHHAS OMOIHOTEKA «XUMUS»: [UIS IIKOJBHUKOB U y4YUTEJeH: [callT]. —
URL: https://www.chem.msu.ru/rus/elibrary

29. HayyHo-monmymnsipHbI MpOeKT «DJeMEeHTbl OOJNBIION HayKuW»: HOBOCTH, JICKIUH,
sunukioneaun: [cait]. — URL: https://elementy.ru

30. Xumus ¥ )KU3Hb: HAYYHO-OMYISIPHBIH xypHa: [caiit]. — URL: https:/hij.ru

31. ToreHmman: HaydIHO-TIOMYJISIPHBIN KYpHAT Ui IIKOJBHUKOB M yuurtenei: [cait]. — URL:
https://potential.org.ru

32. Xwumus B HIKOJIE: HAyYHO-MeTOAMYecKui sxypHai: [cait]. — URL: https://hvsh.ru

33. WebElements: mnepuoanueckas Tabnuia, CcBoHcTBa »dnemeHTOB: [caiit]. — URL:
https://www.webelements.com — 3. anra.

34. Tlepuonnyeckas TabiMIa XUMHUECKUX 3JIEMEHTOB: PYCCKOSI3BIYHBIN caiT: [caiiT]. — URL:
https://periodictable.ru

35. XuMHK: CalT o0 XUMHMU: Y4YeOHMKH, CHOpaBOYHUKHM, peakuuu: [caiit]. — URL:
https://www.xumuk.ru
36. Opranuueckass xumusi. JlabopaTopus: crnpaBOYHHK, peakiuu, cuHTe3: [caiit]. — URL:

https://orgchemlab.com
37. JlexTopuyM: HEKOMMEPYECKUI 00pa30BaTEIbHBII MPOEKT: KypPChI, BUICONEKIIUH: [CalT]. —
URL: https://www.lektorium.tv
38. Stepik: oOpa3oBarenbHas miardopma: Kypesl mo xumuu: [cait]. — URL: https://stepik.org
39. XuMHKH U XUMUS: dJCKTPOHHBIH )ypHa: [caitt]. — URL: https://chemistry-chemists.com
40. EctecTBeHHBIC HAYKH: HHTEPHET-U3anue i yunteneit: [caiiT]. — URL: https://enauki.ru
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4. KOHTPOJIb n

OIIEHKA

OBIIEOBPA3OBATEJbLHOMN JUCITATLINHBI

PE3YJIBTATOB OCBOEHMUA

KoHTpouib 1 OlIEHKA pe3yabTaTOB 00Y4EHHs OCYILIECTBIIETCS MPENojaBaTeIeM B IIPoLecce
IPOBE/IEHUS IPAKTUYECKUX 3aHATUI U 1a00paTOpHBIX paboT, TECTUPOBAHUS, a TAK)KE BBIIIOJIHEHUS
00y4arIuMUC MHAUBUIYAJIBHBIX 3aJaHHUM, IPOEKTOB, HCCIEAOBAaHUN. Pe3ynbraTel 00ydeHHs
OIpENeNAI0T, YTO OOydarourecs IOJKHBI 3HaTh, IOHUMATh U JIEMOHCTPUPOBATh IO 3aBEPLICHUU

HU3YUCHUA JUCHUIIIINHBI.

Jiis GpopmMupoBaHusi, KOHTPOJIS M OLIEHKH PE3YyJIbTaTOB OCBOCHHS y4EOHOW TUCIUILIMHBI
UCIIONIB3YETCSI CHCTEMa OIEHOYHBIX MEPOIPHSITHH, MPEACTABISAIONAs COO0H KOMIUIEKC y4eOHBIX
MEPOMPUITHIA, COTJIACOBAHHBIX C pe3y/bTaTaMu 00ydeHus u chopmMmylnrupoBaHHbIX ¢ ydyetoM OI'OC

COO (mpeametnsbie pe3ynbrarsl o aucuuiuae) u GI'OC CIIO.

O0umas KoMneTeHUs1, IMYHOCTHbIE Paznen/Tema T oueHOYHbIX MEePONIPUSTHS
pe3yJabTaThl
OK 01. BeibupaTs criocoObl petieHus 3a1a4 Tema 1.1-1.2 Texymmii KOHTPOJIb
npodecCHOHAILHON NeATEbHOCTH Tema 2.1-2.2 — TECTUPOBaHHE
MIPUMEHHUTENFHO K Pa3IMYHBIM KOHTEKCTAM; Tema 3.1-3.3 —  YCTHBI/TUCHMEHHBI/(POHTANBLHEII
OK 02. Hcnonp30BaTh coBpeMeHHbIe cpenctBa | Tema 4.1-4.3 ormpoc
MOUCKA, aHAIU3a U UHTEPIIPETALIUN Tema 5.1 —  pelrenue 3a1a4
uHQOpMaIUK U HHHOPMAIMOHHBIC Tema 6.1-6.2 —  XMMHYECKHil THKTAHT
TEXHOJIOTHH JJIs BBIIIOIHEHUS 3a1a4 Tema 7.1

po(heCCHOHATIBHOM IeATEIbHOCTH

OK 04. D¢ dhexTrBHO B3aUMO/ICHCTBOBATH U
paboTaTh B KOJUICKTHBE M KOMAH/IE;

OK 07. ConelicTBOBaTh COXpaHEHUIO
OKpY>KaloIel CpelIbl, pecypcocoepeKeHuIo,
MIPUMEHSThH 3HaHUS 00 M3MEHEHUHU KIINMATa,
MIPUHIIMITEI OEPEXIIMBOTO MPOU3BOICTBA,

3¢ (eKTUBHO JIEHCTBOBATH B UpE3BBIUANHBIX
CUTYaIVsIX;

— 3aJaHys HA UCIIOJIb30BaHNE
XUMUYECKON CUMBOJIMKY U Ha3BaHUUI
COEIMHEHUM 110 HOMEHKIATYpE

— COCTaBJICHHE YPAaBHEHHUU
XUMUYECKUX PEaKLUil

— NPaKTUYECKUE 3aJaHMs.

— PaKTUKO-OPUEHTUPOBAHHBIC
TEOPETUUECKUE 3aJaHNs

— nmaboparopHas pabora

— PpellIeHuE Keic-3alaHui
IIpoMe:xyTouHAasi aTTecTAlUsA
— uddepeHInpoBaHHBIN 3a4eT
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