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1. OBLIASA XAPAKTEPUCTHKA PABOYEN ITPOI'PAMMBI
OBIIEOBPA3OBATEJIbHOU JUCHUIIJIMHDbI

1.1. Mecro MCHMILUIMHBI B  CTPYKTYpe OCHOBHOH  Npo¢ecCHOHAJIbLHOM
0o0pa3oBaTe/ibHOI MPOrpaMMbl

Oo6meo6pazoBarenbHas guciumuinHa COO.01.07 «Xumus» sBiaseTcs 00s13aTeIbHON YacThIO
o01ieo0pa3oBaTeapHOrO KKIIA 00pa3oBaTensHOM mporpaMmel B cootBeTcTBrE ¢ PI'OC CIIO no
crenranbHocTy 40.02.04 FOpucnpyaeHuus.

1.2. llesu 1 nJIaHUPYeMbIe Pe3yJibTaThl 0CBOCHUS IUCIUIJINHBI:
1.2.1. Heap u 33291 JUCHHUILINHDI

CogepxaHue mporpaMMmbl 0011€00pa30BaTENbHON AUCHUIIIMHBL «XUMHUS» HAMpaBiIeHO Ha
JOCTHKEHHE CIICIYIOLIUX LeJIeH:

- dbopMHUpPOBaHHE CHCTEMbl XMMHUYECKHX 3HAHUW KaK Ba)KHEUIIEH COCTaBISIOIICH
€CTECTBCHHO-HAy4YHOM KapTHHBI MHpA, B OCHOBE KOTOPOM JIeKAT KIIIOYEBBIE IIOHATHS,
(dbyH/IaMeHTaIbHBIE 3aKOHBI U TEOPUU XUMHH, OCBOCHHE S3bIKa HAayKH, YCBOCHHE U MOHUMaHUE
CYUIHOCTH JIOCTYITHBIX 0000IIEHII MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIIEHUE C UCTOPUEH HX
pPa3BUTHUS U CTAHOBJICHMUS;

— dbopMupOBaHUE U Pa3BUTHE MIPEICTABICHHUI O HAyUYHBIX METO/IaX TO3HAHMSI BEILIECTB
U XMMUYECKUX peakUuil, HeOOXOIUMBIX IJsi MPUOOPETEHUsS] YMEHHM OpHUEHTUPOBATHCS B MHpPE
BEILECTB U XMMUYECKUX SIBJICHUM, UMEIOLIUX MECTO B MPUPOJE, B MPAKTUUECKON U IMOBCEIHEBHOM
JKU3HU;

- pa3BUTHE YMEHUH M CIIOCOOOB JAEATENBHOCTH, CBS3aHHBIX C HAOIMIOACHUEM U
O00BSCHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COOIIOJACHHEM IMpaBui Oe30MacHOro OoOpaleHus ¢
BEILIECTBAMH.

3agauu AMCHMILINHBL:

1) chopMUpOBATh MOHUMAaHHE 3aKOHOMEPHOCTEH MPOTEKAaHUS XMMHUYECKHUX MPOLIECCOB
U SBJICHUM B OKPYJXKAIOLEH Cpele, a TaKKe UX CBA3b C LEJIOCTHOW HAyYHOW KapTUHOW MHUpA U
JIPYTUMH €CTECTBEHHBIMHA HAyKAMM;

2) pa3sBUTbh YMEHHUsSI COCTABIIATh (OPMYJIbI HEOPIraHUYECKUX U OPTaHUYECKUX BEIIECTB,
YpPaBHEHUS XHUMHUYECKUX pEaKUuid, OOBICHATb WX CMBICI, HWHTEPIPETUPOBATh PE3YJIbTATHI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) chopmMupoBaTth HaBBIKU MPOBEJICHUS MPOCTEUIIINX XUMHYECKUX
HKCIEPUMEHTAIbHBIX MCCIEOBAHUN C COOJIIOJeHHEeM TpaBuwil 0€30IacHOTO oOpalieHHus ¢
BelIeCTBaMU U J1a00paTOPHBIM 000PYIOBaHUEM;

4) pa3sBUTb YMEHHUS HaXoJuTh, AaHAJIM3UPOBATh U MCIONB30BaTh HH(OPMAIUIO
XUMHYECKOTO XapakTepa U3 pa3jIMYHbIX HHQOPMAIMOHHBIX HCTOYHHMKOB, BKJIIOYas Y4YEOHYIO
JUTEpaTypy, Hay4dHbIe MyOIMKalUU U HHTEPHET-PECYPCHI;

5) chopMUpOBaTh YMEHHUS MPOrHO3MPOBATh IOCIEICTBUS CBOEH JESITENBHOCTH H
XUMHUYECKHX TNPUPOJIHBIX, OBITOBBIX M IMPOU3BOJICTBEHHBIX MPOIECCOB, YUYUTHIBAS BO3MOKHBIE
HKOJIOTUYECKHE U COLUAIbHBIE BO3/ICUCTBUS;

6) chopMHpOBaTh TMOHMMAaHUE 3HAYMMOCTH JIOCTH)KEHUH XHMHUYECKOH HayKu H
TEXHOJOTHI JUIs pa3BUTHS COLMATIBHOM M MPOU3BOJACTBEHHOW cdep € yMEHHEM MpPUBOAUTH
IPUMEPBI UX IPUMEHEHUS B Pa3IMYHbIX chepax KUZHH.

1.2.2. Tlnanupyembie pe3y/abTaTbl O0CBOEHHs 0011e00pPa30BaTe/bHON IMCUMILUIMHBI B
coorBercTBMU ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

O6mue xkommereHmu (nanee — OK) u mpodeccuonansubie kommereHmun (nainee — 1K)
®I'OC CIIO B cOOTHECEHUH C JIMYHOCTHBIMH, METAIPEIMETHBIMU U NMPEAMETHBIMH Pe3yJIbTaTaMu
o0Oydenus 6a3zoBoro ypoBHs (manee — [1P6) ®I'OC COO mnpencraBieHsl B Ta0IHIIE:



Tabmuma 1 — [naaupyemblie pe3ynbTaThl OCBOSHHS 00I1e00pa30BaTEIILHON IUCITUTITHHBI

Koa u IliianupyemMblie pe3yabTaThl OCBOCHUS IHCHUIIINHbBI

HAMMEHOBaHUeE

(¢hopmupyembIx Oo0urue JAucuMninHapHble

KOMIIeTeHI M i

OK 01. | JInuHocTHBIE pe3yJbTaThl A0JIKHBI | JIMCUMIITIMHAPHBIE Pe3YJbTATHI 0JIKHbI 0TPAKaATh:

BriOupath OTPAXKATH B YACTH: NP6 01. chopMupoBaHHOCTH  NPEACTABICHHUH: O  XHMHYECKOU

CITOCOOBI TPYAOBOI'0 BOCIIMTAHUSA: COCTaBIISIOLIECH €CTECTBEHHOHAYYHOW KAapTHHBI MHpA, POJM XUMHH B

pelieHus 3aaad | — TOTOBHOCTH K TPYAy, OCO3HAHWE | HO3HAHUM SBJICHUH NPHUPOABI, B (POPMHPOBAHUHU MBIIUIEHUS M KYJIBTYDBI

npo(ECCHOHANBH | LIEHHOCTH MAaCTEPCTBA, TPYA0IIO0KE; JUYHOCTH, €€ (PYHKIIMOHAITBHONW IPAMOTHOCTH, HEOOXOAMMOMN ISl PEIICHUS

oH ACATCIIBHOCTH | — TOTOBHOCTHh K AKTUBHOU nesTeapHoCcTH | IPAKTHYCCKHUX 3a/lad U SKOJIOTHYCCKH 000CHOBAHHOT'O OTHOIIIEHUS K CBOCMY

HNPUMCHHUTEIIBHO | TEXHOJIOTHYSCKOM u COLIMANILHOI | 3/I0POBBIO ¥ TIPUPOJTHOM CpeIe;

K PA3JIMYHBIM | HanpaBJIEHHOCTH, criocoonocts | PO 02. BrnajgeHue CUCTEMOW XHUMHYECKMX 3HAHMUM, KOTOpas BKJIIOYAET:

KOHTCKCTaM UHULUHAPOBATH, IUIaHUPOBATH u | OCHOBOIIOJAararomue IOHATHA (XI/IMI/IHCCKI/IPJI OJICMCHT, aTOM, OJJICKTPOHHAA
CAMOCTOSITELHO BBITIOJIHATH Takyio | 000104Ka aroma, s-, p-, d->IEKTPOHHbBIE OPOUTAIIM ATOMOB, HOH, MOJICKYIIA,
JIESATEIbHOCTD, BAJICHTHOCTDB, JJICKTPOOTPULATCIIBHOCTb, CTCIICHb OKHCJIICHHUA, XHUMHWYCCKad
_ MHTEpeC K pa3IMyHbIM  cepam | CBA3b, MOJb, MOJApHAs Macca, MOJISIpHBIA 00BEM, YTJIEPOJHBINA CKETeT,

poeCCUOHAIBHON e TETHHOCTH.
MeranpeaMeTHble pe3yJbTaThl
0TPaKaTh:

OBiajgeHne yYHMBEPCAJBHBIMH Y4eOHBIMH
NMO3HABATEJbLHBIMHU JAeliCTBUSIMM:

a) 0a30Bble JIOTUYECKHUE 1eliCTBUS:

- CaMoCTOSITeNNbHO  (popMynTUpOBaTH U
aKTyaJlu3upoBaTh MpoOJIeMy, paccMaTpHUBaTh
€€ BCECTOPOHHE;

— yCTaHaBIUBATh CYIIIECTBEHHBIN
MpU3HAK WJIM OCHOBaHUS [UIsl CpPaBHEHUS,
KIaccupuKaluu U 0000IICHNUS;

- OTpEeAeNATh  LEeNH
3ajaBaTh  apaMmeTpsl H
JOCTUKCHHUS;

— BEISIBIISITH
IPOTUBOPEYHS B

JOJIKHBI

JeATEIbHOCTH,
KpUTEpUU  HX

3aKOHOMEPHOCTHU u
paccMaTpUBaeMbIX

(GyHKIMOHATBHAS TPYIA, pagukal, H30MEPHs, U30MEPHI, TOMOJOTHUECKHUI
psia, TOMOJIOTH, YIJIEBOJIOPO/Ibl, KUCIOPO- U a30TCOJAEPKAILNE COCITUHEHHUS,
OMOJIOTUYECKH aKTHUBHBIE BellecTBa (yTJeBOIbI, KUPHI, OCIKH), MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE  COEAUHEHUS,
KpUCTAJUTMYECKasi PEeIIeTKa, THUIBl XUMHYECKUX PEaKiuil (OKUCIUTEIIBHO-
BOCCTaHOBUTENBHBIE, SK30-U DHJIOTEPMUYECKHUE, PEaKIIM HOHHOTO 00MeHa),
PacTBOP, DIAEKTPOJIUTHI, HEAIEKTPOIUTHI, SJEKTPOIUTHYECKAS] TUCCOIIUAIINS,
OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUUYECKON PEAKIIUU, XUMUYECKOE
paBHOBeCHE), TEOPUU ¢ 3aKOHBI (TEOpUS XUMHUYECKOTO CTPOCHUS
oprannyeckux BemectB A.M. byrtnepoBa, Teopusi 3IEKTPOJUTUYECKOU
nucconuanuu, nepuoandecknil 3akod [[.M. MenneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIHYECKUN SI3BIK XUMUHU, (PAKTOIOTHIECKHE
CBEJICHUS O CBOMCTBAx, COCTaBe, MOJYUYEHUU U OE30MacHOM HCIOJIb30BAHUHT
BOXHEHIINX HEOPTraHUYECKUX ¢ OPTaHUYECKUX BEIIECTB B OBITY H
MPaKTUYECKON JIEATETLHOCTH YEJIOBEKA;

IIP6 03. chopMUPOBAHHOCTh YMEHHUI BBISBIIATH XapaKTEpHbIE MPU3HAKU U
B3aUMOCBSI3b M3yUYCHHBIX MOHSATUH, IPUMEHATh COOTBETCTBYIOIINE MOHSITHUS




SBJICHUAX
- BHOCHUTb KOPPCKTHUBBI B ACATCIILHOCTD,
OILICHUBATh COOTBETCTBUEC PE3YJIbTATOB LCIIAM,

OILICHUBATh pUCKH ITOCJIC/ICTBHIA
NEeSATETHbHOCTH.

0) 0a30BbIE HCCIeN0BATEbCKUE eCTBUSA:
- BIIAJICTh HaBBIKAMH y4eOHO-
HCCIICA0BATECILCKOM u MPOEKTHOM
JIeATEeIIbHOCTH, HaBBIKAMH pasperieHus
npo0OJem;

- BBISBIIATh  TNPUYHMHHO-CIIC/ICTBCHHBIC

CBSI3M M aKTyaJU3UpPOBATh 3aJlady, BbIIBUTaTh
TUIIOTE3Y €€ PELICHMs], HaXOJIUTh apryMEHThI
JUIs  JTOKa3aTelbCTBA CBOUX YTBEPXKICHMI,
3aJjaBaTh apaMeTpbl U KPUTEPUU PEIICHUS;

- aHAJIM3MPOBATh IIOJIyYEHHBIE B XOZE
pelleHnsl 3aJaud pe3yJbTaThl, KPUTHYECKU
OLICHUBATh ux JIOCTOBEPHOCTb,
IIPOTHO3MPOBaTh ~ W3MEHEHHE B  HOBBIX
YCIIOBUSX;

- yMETb  NEPEeHOCUTh  3HaHWs B
MO3HABATENIbHYI0 M TPaKTHUECKYI0 00JacTu
AKHU3HEIESTEIbHOCTH.

IIpY ONKCAaHUU CTPOEHUS U CBOWCTB HEOPraHUYECKMX M OPraHUYECKUX
BEILECTB U UX MPEBPALICHUN; BBISBIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUM C
HNOHATHUSIMU U IIPEJICTABICHUSMH JPYTHX €CTECTBEHHOHAYYHBIX IPEAMETOB;
IIP6 04. chopMupoBaHHOCTHP YMEHHH HCIIOJIB30BaTh HAMMEHOBAHUS
XUMHUYECKUX COEIUHEHUM MEKIYHAapOJHOIO COK3a TEOPETUUYECKON M
NPUKIAJHOM XUMUM U TpPUBUAIbHBIE HA3BaHUS BAXKHEHMIIMX BEIIECTB
(3THIICH, alleTWIICH, TIUIepuH, (GeHoi, GopMaabAeTu, YKCyCHas KUCIIOTa,
[JIMLIMH, YrapHbli ra3, YIJIEKUCHBIA Tra3, aMMHaK, TrallleHas W3BeCTb,
HETalleHasi M3BECTh, INHUTHEBAs COJA M JPYTUX), COCTaBIATH (HOPMYJIIBI
HEOPraHWYeCKUX M OPraHUYeCKMX BEUIECTB, YPABHEHUS XUMHUYECKUX
peakiui, OOBICHATh MX CMBICH; MOATBEPKIATh XapaKTEPHbIE XUMHUYECKUE
CBOMCTBA BEIIECTB COOTBETCTBYIOLIMMHU SKCIEPUMEHTAMH U 3alHUCSIMU
YPaBHEHUN XUMUYECKUX PEAKLUI;

IIP6 05. chopmMUpOBAaHHOCTH YMEHHH YCTaHABIMBATH MPHHAJJIEKHOCTD
M3YYCHHBIX HEOPraHMYECKUX U OPraHMYECKUX BEILIECTB K OIpeAeICHHBIM
KJIaccaM M TpyIIaM COEIMHEHUH, XapaKTEPU30BaTh UX COCTAB U BAKHEHIINE
CBOIICTBa; ONpeNeNsITh BUABI XUMHUYECKUX CBs3€ll (KOBaJleHTHasl, WOHHas,
MeTaJUIn4YecKas, BOJOPOJHAs), TUMBl KPUCTAIIMUECKUX PELIETOK BEIIECTB;
KJIAaCCU(UIIUPOBATh XUMUYECKUE PEAKIINH;

ITP6 07. chopMUPOBAaHHOCTH YMEHUN MPOBOJUTH PAcUEThl MO0 XMMUYECKUM
dopMysiaM M ypaBHEHHUSM XHUMHUYECKUX pEaKUUHd C HCIOJIb30BAHUEM
(GU3NYeCKUX BEJIWYHMH, XapaKTEPU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOMH
CTOPOHBI: MAacChl, OObemMa (HOpMaJbHBIE YCIOBHS) Ta30B, KOJUYECTBA
BELIECTBA; MCIOJIb30BaTh CHUCTEMHBIE XUMUYECKHE 3HAHUSA IJI1 MPHUHITHS
pelIeHni B KOHKPETHBIX )KM3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BELIECTBAMH
U X IPUMEHEHUEM.

OK 02.
Hcnonn3oBarh
COBpPEMEHHBIC
cpencTBa
TOKCKA, aHAJIN3a
51
WHTEPIPETAINH
UHpOpPMALIUU 1

JInuHoOCTHBIE pe3yJIbTaThl
0TPaKkaTh B YACTH:

LHEHHOCTH HAYYHOI0 MO3HAHUS:
- c(OpPMUPOBAHHOCTh ~MHPOBO33pPEHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHs HAYKH U OOLIECTBEHHON NPaKTHKH,
OCHOBaHHOTO HAa  Juajore KYJbTYP,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOEr0 MecTa

JOJIKHBI

JucuuMiimHapHbie (IpeAMeTHbIE) pe3yabTAThI U J0JKHBI OTPAKATH:
ITPO 06. BnaneHHUEe OCHOBHBIMHM METOAAMM HAYYHOI'O MO3HAHUS BELIECTB U
XUMUYECKMX  sIBJeHMH  (HaOirofeHwe,  M3MEpeHHe,  DKCIEPHUMEHT,
MOJICIUPOBAHHE);

ITP6 07. chopMUPOBAHHOCTh YMEHUN MPOBOAUTH PACUEThl MO0 XUMHUYECKUM
dopMynaM U ypaBHEHHUSM XUMHUECKHMX PpEaKUUHl C HCHOJIb30BAHUEM
(GU3NYECKUX BEJIMYMH, XApPaKTEPU3YIOIIMX BEIECTBA C KOJIMYECTBEHHOMN
CTOPOHBI: Macchl, 00beMa (HOpPMalbHbIE YCIOBHS) Ta30B, KOJHYECTBA




UH(POPMALIMOHH
bI€ TEXHOJIOTHH
JUTSI BBITIOJTHEHUSI
3a1a4
npoheccuoHanbH
OU NIeITEeNbHOCTH

B IIOJIUKYJIbTYPHOM MUDE;
- COBEpPUICHCTBOBAHHE  A3BIKOBOM U
YUTATENIbCKOM  KyJIBTYpBl KaK  CpeACTBa
B3aUMOJICHCTBUS MEXIY JIOAbMHU U ITO3HAHUS
Mupa.

MeranpeamMeTHble pe3yJbTaThl
0TPaKaTh:

OBiajeHne YHHMBepPCAJIBHBIMH Y4eOHBIMH
MO03HABATEJbLHBIMH 1eliCTBUSIMH:

B) padora ¢ undopmanmeii:

- BJIA/IETh HaBbIKaMU MOJTy4EHUs
uHbOpMalMK U3 UCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITEJIbHO ~ OCYIIECTBIISITh  IIOMCK,
aHaJM3, CUCTEMAaTU3alMI0 U MHTEPIPETALUIO
uHbOpMAMK PA3IMYHBIX BUIOB U (opMm
IIPE/ICTaBIICHMS;

- CO3/1aBaTb TEKCTbl B  Pa3INYHbBIX
(dbopMarax ¢ yueToM Ha3HaueHus HH(GOpMaLun
u LIEJIEBOM ayJIuTOpUH, BBIOMpast
ONTUMaJbHYIO (OpMYy TpEeACTaBIECHUS U
BU3yaJIN3aluy;

- OLICHUBATH JIOCTOBEPHOCTb,
JIETUTUMHOCTbh UH(QOPMAIINH, €€ COOTBETCTBHE
IIPaBOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM;

- BJIAJIeTh HaBbIKAMM DPACIIO3HABaHUA M

JOJIKHBI

BELIECTBA; MCIOJIb30BaTh CUCTEMHBIE XUMUYECKHE 3HAHUS JJI HMPUHITUS
pELICHUH B KOHKPETHBIX J)KU3HEHHBIX CUTYALUsIX, CBA3aHHBIX C BEILECTBAMU
U X IPUMEHEHUEM;

IIP6 08. chopmMupoBaHHOCTP YMEHHMH IUIAHUPOBaTh M  BBIMOJIHATH
XUMHUYECKUH OSKCIIEPUMEHT (MpEBpallleHUus OPraHUYeCKHX BEILIECTB IIPU
HarpeBaHuy, MOJIyYeHHE ATUJICHA M U3Y4YEHUE €ro CBONCTB, KaUeCTBEHHbIE
peaKIMy Ha ajJbJerH/bl, KpaxMall, YKCYCHYIO KUCIIOTY; JeHaTypalus OeiIKoB
IpU HarpeBaHHUM, LIBETHbIE PEAKIMM OENKOB; MPOBOAMTH PEAKIMM HOHHOTO
oOMeHa, oNpeAeNsaTh Cpely BOJHBIX pPACTBOPOB, KAUECTBEHHBIE PEAKIMM Ha
cynabdar-, kapOOHaT- M XJIOPHUJ-aHUOHBI, HAa KaTHOH AaMMOHUS; pellaTh
JKCIIEpUMEHTaJbHbIe 3a7aun 1o TemaMm "Metamnsl" u "Hemeramisl") B
COOTBETCTBUM C IIpPaBUJIAMM TEXHUKHU O€30MACHOCTH IpHU OOpalleHHH C
BEIIECTBAMH U J1a0OpaTOPHBIM 00OPYIOBaHUEM; MPEACTABIATh PE3YIbTATHI
XMMHUYECKOI'0 3KCIIEpUMEHTa B (hopMe 3alKcH ypaBHEHUH COOTBETCTBYOIIUX
peakumii ¥ GOpMyIMPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

IIP6 09. chopMUPOBAaHHOCTb YMEHHUS AHAJIU3UPOBATh XMMUYECKYIO
nH(pOpMaLIMIO, TOIYYaeMyl0 U3 Pa3HbIX HCTOYHUKOB (CPEICTB MAacCOBOM
uHpopmanuu, cetb IHTEepHET U Apyrue).

3aMThl  MHPOpPMaLuU, HHPOPMALMOHHON

0€30MacCHOCTH JIMYHOCTH.
OK 04. JInyHOCTHBIE pe3yabTaThl AOJKHBI | JIncuumimHapHble (IpeIMeTHbIe) Pe3yJbTAThI H J0JAKHBI 0TPAKATH:
OddexTuBHO 0TPaXKaTh B YaCTH: IIP6 08. cdopMUPOBAaHHOCTH, YMEHUIl MJIAHUPOBaTh U  BBINOJIHSITH
B3aMMOJIEIICTBOB | IPAXKAAHCKOI0 BOCIIUTAHMS: XUMUYECKUH HKCHEPUMEHT (IPEeBpallleHUss OPraHMYecKHX BEIIECTB MpHU
aTh ¥ paboTaTh B | — TOTOBHOCTB BECTH COBMECTHYIO | HATPEBAHMU, TIOJyYEHHE DTHJIEHA M W3Y4YEHHE €r0 CBOMCTB, KAUECTBCHHBIE
KOJUIEKTHUBE U NEATENLHOCTh B HMHTEPECAX TIPAXKIAHCKOro | PEaKIUK Ha albIETH/bl, KpaxMall, yKCYCHYIO KUCIIOTY; JAeHaTypalus OelKoB
KOMaHze 0011eCTBa; IIPYU HarpeBaHHUM, LIBETHbIE PEAKIIMM OENKOB; MPOBOAMTH PEAKIMM HOHHOTO

— YMEHHUE BSaHMOHCﬁCTBOBaTB C 06MeHa, OonpeaAcisiTb CpCAy BOAHBIX paCTBOPOB, KAYCCTBCHHBLIC PCAKIIUU Ha




COIMAJIBHBIMHU HHCTUTYyTaMU B COOTBCTCTBHUU
C UX (bYHKHI/IﬂMI/I W Ha3HAYCHUECM.

MertanpeaMeTHble Pe3yJabTaThl  J0JLKHBI
0TPa’KaTh:
Ogaanenue YHHBEPCAJIbHBIMH

KOMMYHUKATUBHBIMU /1efiCTBUAMM:

0) COBMeCTHAs J1eATeJIbHOCTD:

- MIOHUMATh U HCII0JIb30BATh
MIpEerMyIIeCcTBa KOMaHIHON u
WHJMBUIyATBHOU PabOTHI;

— IIPUHUMATh LEIn COBMECTHOMN
NeSITeNIbHOCTH, OpraHU30BbIBAThH u
KOOpPJMHUPOBATh JercTBUS 1o ee
JOCTUKEHHUIO: COCTaBJIATh IUIaH JACWCTBUIA,
pacnpenenarb pojad C YYETOM MHEHUU
YYaCTHUKOB o0CyX/1aTh pe3ynbTaThl
COBMECTHOI pabOTHI.

Osnapnenue YHHBEPCAJIbHbIMH
PeryJisiTUBHbIMM 1eHCTBUSIMU:

r) NPpUHATHE ce0 M APYTUX JIOJeH:

— MPUHUMATh MOTUBBI M ApPTyMEHTHI
ApPYrux JIIOJAEW MNpH aHalu3e pe3yJbTaToB
NESTENIbHOCTH;

— IIpU3HaBaTh CBOE IpaBO U IPaBO
JIPYTHUX JIIOJICH Ha OIIHOKY;

cynbdar-, KapOoHAT- W XJIOPUA-aHUOHBI, HA KAaTHOH aMMOHHUS, peIIaTh
AKCIIEpUMEHTAJIbHBIE 3amaud 1o Temam "Mertammel" u "Hemeramnsl") B
COOTBETCTBUU C MpaBWJIAMU TEXHUKH OE€30MAaCHOCTH TpH OOpalleHUH C
BEIIECTBAMH U JIaOOPATOPHBIM O0OPY/IOBAaHUEM; MPEACTABIATh PE3YJIbTAThI
XHUMHYECKOTO IKCIIEPUMEHTa B (hOpMe 3alUCH YPAaBHEHUH COOTBETCTBYIOIINX
peakuii 1 GOpMyIUPOBAThH BBIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB.

- pa3BUBaTh CIOCOOHOCTh TMOHUMAaTh

MHp C IO3ULMHU APYTOro YeJI0BEKa.
OK 07. JInyHOCTHBIE pe3yabTaThl AOJKHBI | JIncuumimHapHble (IpeIMeTHbIe) Pe3yJbTAThI H J0JAKHBI 0TPAKATH:
ConelcTBoBaTh | OTPAXKATH B YACTH: IMP6 01. chopMUPOBAHHOCTH  NPEACTABICHUN: O  XUMHYECKOU
COXPAHEHHUIO JKOJIOIMYECKOI0 BOCIIMTAHUSA: COCTAaBIIAIIOLIEN €CTECTBEHHOHAyYHOM KapTHMHBI MHUpPA, pOJUM XUMHH B
0pr>1<a}01ueﬁ - C(I)OpMI/IpOBaHHOCTB JKOJIOTUYECKOU | IO3HAHUM SIBJICHUU mpupoabl, B (1)OpMI/Ip0BaHI/II/I MBIIIJICHUST U KYJBbTYPbI
cpensl, KyJIbTYphl, TIOHUMAHUE BIMSHUS COLMAILHO- | JMYHOCTH, €€ (DyHKIMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOH Ul pelieHus
pecypcocOepeke | 5KOHOMUYECKMX IIPOIIECCOB Ha COCTOSHME | TPAKTHYECKUX 33/1a4 U SKOJIOTHYECKH 0OOCHOBAHHOIO OTHOIIEHHUS K CBOEMY

HUIO, IPUMCHATH

MPUPOAHON U COLIMATIBLHON CpeJlbl, OCO3HAHUE

3JI0POBBIO U TIPUPOTHOM Cpee;




3HaHUS 00
U3MEHEHUU
KJIMMATa,
MIPUHLUIIBI
OEepeKIUBOTO
IIPOU3BOJICTBA,
3P PEeKTHBHO
efcTBOBAThH
BUPE3BbIYANHBIX
CUTyalusx

r100aNbHOTO  XapakTepa  AKOJOTHYECKUX
npo0em;
- IUTAHUPOBAaHHE M OCYILIECTBIICHHE

JEUCTBUM B OKpYXalOLIEH Cpele Ha OCHOBE

3HaHMA  LeJed  yCTOMYMBOIO  pa3BUTHUSA
YeJI0BEYECTBA;

- AKTUBHOE  HENpPUATHE  JIEWCTBUH,
IIPUHOCALIMX BPEN OKPYXKaIOUIEH cpene;

- yYMEHHE IIPOrHO3UPOBATh
HeOIaronpusITHBIC JKOJIOTUYECKHE

MOCTIE/ICTBUS NPEANPUHUMAEMbIX JAEHCTBUH,
MIpeI0TBPALLATh UX.
MeTtanpeaMeTHble Pe3yJbTaThl
0TPakKaTh:

OBiajgeHne yHMBEPCAJBHBIMH Y4eOHBIMH
NMO3HABATEJLHBIMU JeliCTBUAMM:

B) pabora ¢ nHgopmanmeii:

- HCII0JIb30BATh CpeacTBa
MHPOPMALIMOHHBIX M  KOMMYHHUKAIIMOHHBIX

JOJISKHBI

TEXHOJIOTUH B  pENIEHUH KOTHUTHBHBIX,
KOMMYHHUKaTHUBHBIX M  OpraHM3allMOHHBIX
3a1a4 C coOiofieHeM  TpeboBaHMA
3PrOHOMUKH, TEXHHUKHU 0e30macHOCTH,

THTHCHBI, PECypcoCcOepeKeHUs, MPABOBBIX MU
TUYECKUX HOpPM, HOpPM HH(OPMALMOHHON
0€30I1aCHOCTH.

IIP6 10. chopMUPOBAHHOCTh YMEHUH COOJIIOATH MPaBHIIA SKOJIOTUYCCKH
11eJ1eCO00pa3HOro MOBEIEHUsI B OBbITY M TPYJOBOH AEATENBHOCTU B LEJAX
COXpaHEHHUsT CBOETO 3J0pOBbI M OKPYKAIOIIEH NPUPOAHOU CpEIbI;
YYHUTBIBaTh ONACHOCTH BO3JEHCTBUS Ha JKUBBIE OPTaHU3MBI ONPEACIECHHBIX
BCIICCTB, IIOHHUMas CMBICJI I10Ka3aTciid HpGI[GJIBHOfI HOHYCTHMOﬁ
KOHLEHTPALUH.




2. CTPYKTYPA n COJAEPKAHUE OBIIEOBPA3OBATEJILHOM

JUCIHUIIVIMHBI
2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHO0# padoThI

Tabmuna 2 — O6beM u BUIBI pabOT 1m0 001Ie00pa30BaTeIbHON AUCIIUILTHHE

Buj yueOHoit padoThl

O0beM B yacax

OBBEM OBPA3OBATEJBHOM MPOT'PAMMBI JTUCHUTLIMHBI: 76
- TeOpeTH4ecKoe o0yueHmne 38
B T.4. Ipo¢eCCHOHATbHO-OPUEHTUPOBAHHOE CO/Iep KaHue (TpaKTHUYecKas -

TIOJITOTOBKA)

- IPAKTHYECKHE 3aHATHUS 38
B T.U.

po(heCcCHOHATLHO-OPHEHTUPOBAHHOE COIepKaHMe (IPAKTHYECKAsl TOATOTOBKA) -

nuddepeHIMpPOBaHHBIN 3a4eT 2

- IPOMECIKYTOYHAA aTTECTAllUsA

B TOM YHCJIC:

KOHCYJIbTallUU

OK3aMCH

auddepeHnupoBaHHbIN 3aUeT




2.2 TemaTn4yecKHUii IVIaH U CO/IePKAHME TN CHUILTHHBI
Taomuua 3 — TemaTHdecKUi IJIaH TUCIAILINHEI

KoJsin4ecTBO ayIMTOPHBIX YacoB
BCero B T.4. B
HaumeHnoBaHue pa3jaesioB U TeM dopme TeopeTu. fpaxtu

NPAKTHYECK | 00ydeHHe T

NOArOTOBKH AT
Pa3nen 1. OcHOBBI CTPOEHHS BellleCTBA 8 - 4 4
Tema 1.1. CTpoeHr€ aTOMOB XMMHUYECKHX 2JIEMEHTOB U MPUPOJA XUMUYECKOU CBS3U 4 - 2 2
Tema 1.2. Ilepuoauyeckuii 3akoH u Tadauna JI.M. Menneneesa 4 - 2 2
Paznen 2. XumMnyeckue peakumu 10 - 4 6
Tema 2.1. Tunsl XUMHUYECKUX PEAKITUN 6 - 2 4
Tema 2.2. DneKTpoauTHYECKAs AUCCOLMAIUS M HOHHBI 00MEH 4 - 2 2
Pa3nen 3. CtpoeHne U CBOMCTBA HEOPraHMYECKUX BeLIECTB 14 - 8 6
Tema 3.1. Knaccudukaiusi, HOMEHKJIATypa U CTPOSHHUE HEOPraHUYECKHUX BEIECTB 4 - 2 2
Tema 3.2. DU3NKO-XMMHUYECKUE CBOMCTBA HEOPTAaHUYECKUX BEIIECTB 8 - 6 2
Tema 3.3. VinenTudukanys HeOpraHMUECKHUX BEIIECTB 2 - - 2
Pa3nes 4. CTpoeHue U CBOHCTBA OPraHMYECKHX BELIECTB 26 - 14 12
Tema 4.1. Knaccudukarysi, CTpoeHHE M HOMEHKJIATypa OPraHUueCcKUX BELIECTB 8 - 4 4
Tema 4.2. CBolicTBa OpraHu4eCcKUX COEIMHEHUI 12 - 6 6
Tema 4.3. nenTudukanys opraHn4eckux BELIeCTB, UX 3HAaUEHUE U IPUMEHEHHE B 6 - 4 2
OBITOBOM M IPOU3BOJCTBEHHOM JESATEIbHOCTH YEJIOBEKA
Pa3znen 5. Kunernueckne 1 TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH MPOTEKAHUSA 8 - 4 4
XMMHYECKHX peakuuii
Tema 5.1. CkopocTh XUMHUYECKUX peakuii. XMMHUUECKOE PABHOBECHE 8 - 4 4
Pazjen 6. PacTBopnl 4 - 2 2
Tema 6.1. Ilonatue o pactBopax 2 - 2 -
Tema 6.2. VccienoBanue cBOICTB pacTBOPOB 2 - - 2
Pasznen 7. Xumusi B ObITY U POU3BOJACTBEHHOI 1eATEILHOCTH YeJI0BEKA 6 - 2 2
OpPraHM4ecKHNX BelecTB
Tema 7.1. Xumusi B ObITY ¥ IPOU3BOACTBEHHOM JIEATEIBHOCTH YEIOBEKa 6 - 2 2
Ju¢depeHupoBaHHbIN 3a4eT 2 - - 2
BCEI'O 76 - 38 38
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Tabnuna 4 — ConeprkaHue TUCIUILUIMHbBI
HaumeHoBaHue Conep:xkanue ydyeOHOro Mmarepuasa (0OCHOBHOE M MPOodeccCHOHAIBLHO- Oo0bem dopmMupyemblie
pa3iaesioB U TeM OPHEHTHPOBAHHOE), JIA00PATOPHBIE U NPAKTHYECKHUE 3AaHATHS, NPUKJIAJTHON 4acos KOMIIeTeHIIUH
MOYJIb
1 2 3 4
Pa3znesn 1. OCHOBBI CTPOEHUS BelleCTBA 10
Tema 1.1. Coaep:xaHue y4eOHOro MaTepuaJia 4 OK 01
CrpoeHue aToMOB 1. CoBpeMeHHast MOJieJIb CTPOCHHUS aTOMA. 2
XUMHUYECKHUX DOnexTpoHHas KoHpurypamus atoma. Krnaccubpukanus XUMHUYECKHUX SIEMEHTOB
JJIEMEHTOB W npupoja | (s-, p-, d-anmemeHTsl). BaneHTHBIC SJEKTPOHBL. BaleHTHOCTh. JJICKTpOHHAsS
XUMHUYECKOH CBS3U MIPUPOIa XUMUYECKOU CBSI3U. DIIEKTPOOTpHULIaTeIbHOCTh. KoBaneHTHas cBs3b, €€
pPa3sHOBHJHOCTH M  MEXaHU3Mbl 00pa3oBaHus (OOMEHHBIA H  JOHOPHO-
akuenTopHselii). MoHHas cBsa3b. Meramnuyeckas cBsizb. BojoponHas CBS3b.
Me:xmonexysipHble B3auMozecTBus. M30Tombl, OCHOBHOE U BO30YXIEHHOE
COCTOSIHUE aTOMa, THOpUAM3ALUs aTOMHBIX OpOHUTAIEH.
IIpakTnyeckue 3aHATHSA 2
I13 Nel. Pemienne npakTH4YecKHX 3aJaHUIl Ha COCTaBJIeHHE 3JIeKTPOHHO- 2
rpapuyeckux ¢opmya sieMeHTOB 1—4 mepuoaoB, 3JIEKTPOHHBIX (HOpMYI
MOJIEKYJ U OPEJeJIEHNE THIIa CBSI3U.
Pemenne 3amaHuii Ha HCIOJIB30BAHME XHMHUYECKOM CHUMBOJIMKH M Ha3BaHWU
COEIMHEHUI 10 HOMEHKJIAaType MEXIyHapOJHOTO COI03a TEOPETUYECKON U
MPUKIATHON XMMHUM U TPUBUAIBHBIX HA3BAaHWUU ISl COCTABIIEHUS] XUMHUYECKHX
(GbopMyIl TBYXaTOMHBIX COEAMHEHHH (OKCUAOB, CYIb(UIOB, TUAPUIOB U T.I.) U
JPYTUX HEOPTAaHUYECKUX COETMHEHUN OTAEIBHBIX KIACCOB.
Tema 1.2. Conep:kaHue y4eOHOIro MaTepuaJia 4 OK 01
Ilepronnyeckuii 3akon | 2. Ilepuoamyeckasi cucremMa XumMu4eckux 3j1emenToB /I.U. MenpaeseeBa. 2
n tabmuma J[.U. Ousnueckut  cmbicn  [lepuogmueckoro  3akona .M. Menpeneena.
Menpeneesa 3aKOHOMEPHOCTH U3MEHEHHUsI CBOMCTB XMMUYECKHUX JJIEMEHTOB, 00pa3yeMbIX UMHU

HpOCTI)IX N CIIOXKHBIX BCIIIECCTB B COOTBCTCTBUU C ITOJIOXKCHUEM XHUMHUYCCKOTO
snemenTa B Ileproanueckoit cucteme. MUpOBO33pEHUECKOE U HAYYHOE 3HAUCHUE
[Tepuonnueckoro 3akona J[[.M. MennaeneeBa. IIpornossr .M. Menneneena.
OTKprTI/Ie HOBBIX XUMHWYCCKUX 3JICMCHTOB.
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IIpakTuyeckue 3aHATHSA

I13 Ne2. PemieHne NpakTHKO-OPHEHTHPOBAHHBIX TeOPeTHYECKUX 3aJaHUI

Ha  XapakTepu3alMI0O  XUMHMUYECKHUX  OJIEMEHTOB  «MeTauIMueckue  /
HEMETAJUIMYECKUE CBOMCTBAY, MIEKTPOOTPULIATEIIBHOCTD U CPOJACTBO K IEKTPOHY
XMMHMYECKHX DJIEMEHTOB B COOTBETCTBUE C HX DJEKTPOHHBIM CTPOCHHEM U
IIOJIOKEHUEM B IIEPUOJMYECKOM CHCTEME XUMHUYECKHX J3yeMeHtos JI.W.
MenpeneeBa». Pemenue pacueTHbIX 3aJa4 HAa HAXOXKIEHUE OTHOCUTEIIBHOU
MOJIEKYJISIpHON Macchl. OrpeeneHe MacCOBOM JJOJIM XMMHUYECKHUX JJIEMEHTOB B
CJI0KHOM BenlecTtse. CocTaB, CTPOCHHE MOJIEKYII.

Pa3nes 2. Xumndeckue peakiuu

10

Tema 2.1.
THIBI XMMHYSCKHX
peaxkuuii

Coaep:xaHue y4eOHOro MaTepuaJia

3. Kuaaccupukanmssi M THOBI XHMHYECKHMX PpPeakUMid ¢ y4yacTueMm
HEOPraHU4eCKUX BellecTB.

KonnuecTBeHHbple OTHOWIEHUS B XUMHHM. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B
XMMHU KW PACUCTHI IO YPaBHCHUAM XHUMHYCCKUX peaKuHﬁ. Mois kak [S105050%00¢:)
KOJIM4YecTBa BemlecTBa. MoisipHas Macca. 3aKOHBI COXPaHEHUsI MacChl U DHEPIUM.
3akon ABorazpo. Mossipablii 00beM razoB. OTHOCHTEIbHAS TUIOTHOCTD T'a30B.
Peakiun KomIuiekcooOpa3oBaHHs C ydyaCTHMEM HEOPraHWYECKMX BeLIecTB (Ha
IIpUMepe THAPOKCOKOMIUIEKCOB IMHKA U AJIFOMHHUS).

IIpakTHYecKkHne 3aHATHA

I3 Ne3. CocraBjieHue ypaBHeHMil peakuuii coeIMHEHHN, Pa3JIOKEHUs,
3aMelIeHus, 00MeHa.

VYpaBHEHUS peakIyii TOPEeHWs, HOHHOTO OOMEHa, OKHCJIECHHS-BOCCTAHOBJICHHUS.
Pacyer KONMMYECTBEHHBIX XapaKTEPUCTHUK HCXOIHBIX BEIIECTB U MPOTYKTOB
peakimu. Pacuer KONMYECTBEHHBIX XapaKTEPUCTHK TPOIYKTa  PEaKIUuu
COEJIMHEHUS, €CIIM OJIHO U3 BEIIECTB JaHO B M30bITKE W/WIN COAEPKUT MPUMECH.
Pacuer maccoBoil min 06beMHOI A0IM BBIXOJa MPOIYKTA PEAKIIMH COEAMHEHUS
OT TEOPETHYECKH BO3MOXKHOro. Pacyer oOBEeMHBIX OTHOLICHWH Tra3oB. Pacuer
Macchl (00BEM, KOJMYECTBO BEIIECTBA) MPOAYKTa PEAKIUHU, €CIH OJTHO W3
BEIIECTB JIaHO B BHJE pacTBOpa C OIpeNeJIeHHOW MaccoBOW  Joneit
pPacTBOPEHHOTO BEIIECTBA.

I13 Ne4. Pemienne ypaBHeHHU OKMCICHUA-BOCCTAHOBJICHHS.

Crenenp oxuciacHus. OKHUCIUTENh, M BOCCTAHOBUTENL. OKHCINUTENHHO-
BOCCTAHOBUTEBHBIE pPEaKUUM B TMPUPOJE, TMPOU3BOJCTBEHHBIX IMPOILIECCAX W
JKH3HEACATEILHOCTH OpraHW3MOB. OKHCIUTEIHHO-BOCCTAHOBUTEIIHHEIN

OK 01
OK 02

13




noreHuuan  cpeabl.  CocraBieHMe U ypaBHUBAHHWE  OKHUCIIUTEIBHO-
BOCCTaAaHOBUTCIIbBHBIX peaKHHﬁ MCTOAOM 3JICKTPOHHOT'O 6aJ1cha. Turnmmunabie
HEOPraHUYECKUE OKUCIUTETH U BOCCTAHOBUTENU. OJEKTPOJIU3 PAcCTBOPOB H
pacIuIaBOB COJIEH.

Tema 2.2.
DIEKTPOTUTHYECKAS
JUCCOLMAIUS M1 MOHHBIN
oOMeH

Conep:kanue y4e0OHOIro MaTepuaJa

4. Teopus 3J1eKTPOJUTHYECKON Jucconnaunu. Peaknuu noHHOro oomMeHa.
CocraBiieHne peakiuii MOHHOTO OOMEHa IYTEM COCTaBJIEHUS WX MOJHBIX U
COKpAIlICHHBIX HMOHHBIX YypaBHEHMU. ['miaponu3 cosield. 3HauyeHUE TUAPOIU3A B
Ouojormueckux  OOMEHHbIX  mponeccax. [Ipumenenue  rugponuza B
MIPOMBIIIJICHHOCTH.

IlpakTH4YecKkue 3aHATUSA

113 NeS. Pemenne 3a1a4 HA COCTABJIEHHUE PeaKIMid HOHHOTO 00MeHa

HYTCM COCTAaBJICHUS HUX ITOJIHBIX U COKpaIlIGHHBIX HNOHHBIX ypaBHeHHfI. PGIHCHI/IG
3aJlad Ha COCTaBJICHHE MOJEKYISPHBIX W HMOHHBIX YPaBHCHHMHA THIPOJIU3A,
onpeJieJICHUE CTEIEHU THIPOJIn3a.

OK 01

Pa3nen 3. CtpoeHne U CBOMCTBA HEOPraHNYECKUX BelECTB

14

Tema 3.1.
Knaccudukanmus,
HOMCHKJIATypa U
CTpOCHHE
HEOPTaHHYECKUX
BEILIECTB

Coaep:xaHue y4eOHOro MaTepuaJia

5. Kuaaccupukanusi, HOMEHKJIATYPA U CTPOCHUE HEOPraHUYECKHUX BellecTB
IIpeamer HeOpraHudecko XuMUU. B3auMOCBSA3b HEOPraHMYECKUX BEILECTB.
Knaccudukanus HeopraHmdeckux BemecTB. lIpocTble M COXHBIE BELIECTBA.
OCHOBHBIE KJAacChl CIOXHBIX BEHIECTB (OKCHUIbI, TUAPOKCH]IbI, KUCIOTHI, COJIN).
HomeHnkiiatypa 1 Ha3BaHME HEOPTaHMYECKUX BELIECTB MCXOSA U3 UX XUMHYECKOU
¢dbopMyaBl WM COCTaBIEHHE XHUMHYECKOM (QOpMyNIbI HMCXOJs M3 Ha3BaHUS
BEILIECTBA 10 MEXAYHAPOAHON UM TPUBUAIBHOW HOMEHKIIATYPE.
MexmonekynsapHsle  B3aumonencTeusa.  Kpucrammormapatel.  ArperarHble
cocrostHusl BemiectBa. Kpucramnuueckue u  aMopdHble BemiecTBa. THIIBI
KPUCTAJUNIMYECKUX PELIETOK (aTOMHAsi, MOJIEKYJISIpHAsi, HOHHAs, METaJUIMYecKas).
3aBUCUMOCTh (DU3MUECKHX CBOMCTB BeIIECTBA OT THMA KPHUCTAUIMYECKOM
pemetku. [IpruunHbl MHOrooOpa3us BEIIECTB.

CoBpeMeHHbIE TPEACTaBICHUS O CTPOCHHUU TBEPIBIX, KUAKUX U Ta3000pa3HbIX
BemecTB. JKuIkne KpucTajlibl.

IMpakTuyeckue 3aHATHSA

I3 Ne6. Pemenne 3aqay Ha pacyeT MacCOBOM J0JIM XMMH4YECKOI0 3J1€MEHTAa
(coennHeHWs) B MOJIEKYJe M AaHAJIHM3 CBOWCTB OCHOBHBIX KJIACCOB
HEOPraHU4eCKHX BellecTB

OK 01
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Pemenune mnpakThyeckux 3aJaHUA MO KiIacCU(PUKAIMK, HOMEHKJIAType H
XUMHAYECKHUM  (popMyllaM HEOPraHMYECKHMX BEIIECTB PA3JIMYHBIX KJACCOB
(Ha3pIBaThb W  COCTaBIATH (OPMYJIbI XUMHUYECKHX BEIIECTB, OINPEICNATh
NPUHAIISKHOCTh K kiaccy). Ilomck  wHpOpMamuum 1o  Ha3BaHHM,
UIeHTHPHUKATOPaM, CTPYKTYPHBIM (hOpMYJIaM.

Tema 3.2. Coaeprxanue yueOHOro MaTepuaJa 8 OK 01
DU3UKO-XUMUYECKHUE 6. Mertamabl. XUMHUYeCKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHM4YEeCKHX 2 OK 02
CBOMCTBA BeLeCTB
HEOPraHUYECKHUX O6mue ¢uznyueckue U XUMHUYECKHe CBOWcTBa MeTaioB. CrOCOOBI MONYy4YEeHHUS.
BEIIECTB 3HaueHue METAJNIOB U HEMETAJUIOB B IIPUPOE U KU3HEIEATEIBHOCTH YEIOBEKa U

opranu3moB. Koppo3usi MeTamioB: BUABI KOPPO3UHU, CIIOCOOBI 3aIIUThl METAIOB

OT KOPpPO3UH.

7. HemeTta/uibl. O0mme (pu3ndyeckue U XMMUYECKHE CBOHCTBA HEMETAJJIOB. 2

Tunmansie cBoiicTBa MetaiioB [V—VII rpynn. Kimaccudukamnus u HOMeHKIATypa

coequHeHn HeMeTawoB. KpyroBopoThl OMOTeHHBIX 3JIEMEHTOB B IIPUPO/IE.

8. Xumuueckne cBOICTBA OCHOBHbIX K/NIAacCOB HEOPraHUYECKUX BeLLEecTB. 2

Oxkcuabl, TUAPOKCUIIBI, KUCIOTBI, COJNM U Ap. 3aKOHOMEPHOCTH B H3MEHEHUU

CBOMCTB TMPOCTBIX BEIIECTB, BOJOPOJHBIX COEIMHEHUM, BBICIIUX OKCHJIOB U

THJIPOKCHJIOB.

IIpakTHyeckue 3aHATHSA 2

I13 Ne7. PemieHue nNpakTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKUX 3aJaHUH HA 2

CBOIICTBAa M NOJIyuyeHHe HeopraHum4yeckux BemlecTB. CocTaBieHHE ypaBHEHHM

XMMHMYECKHX PpEaKIMi C Y4YaCTHMEM IPOCTBIX M CIIOKHBIX HEOPraHMYECKUX

BELIECTB: OKCHJIOB METAJJIOB, HEMETANIOB U aMQOTEpPHBIX 3JIEMEHTOB;

HEOPraHMYeCKUX  KHCJIOT, OCHOBaHMH M  aM(OTEpHbIX  T'MJIPOKCHIOB,

HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOIINUX UX CBOMCTBA.
Tema 3.3. Conep:kaHue y4eOHOI0 MaTepuaJia 2 OK 01
[IpounsBoncTso IIpakTHyeckune 3aHATHSA 2 OK 02
HCOPraHMICCKUX II3 Ne8. Pemenue npakTHKO-OPHEHTHPOBAHHBIX 3aJaHUl 0 POJIH 2 OK 04
BEIECTB. 3HAYCHHUE U HEOPraHWYeCKOil XUMHM B Pa3BUTHU MeTUIIUHBI
pUMeHeHHe B ObITY U Ha
IPOU3BOJICTBE
Pa3jen 4. CTpoeHne U CBOMCTBA OPraHMYeCKHX BellleCTB 26
Tema 4.1. Coaeprxanue yueOHOro MaTepuaJa 8 OK 01
Knaccudukanus, 9. B3auMoCBSI3b HEOPraHUYECKUX U OPraHUYEeCKUX BellleCTB. 2
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CTPOCHUE H
HOMEHKJIaTypa
OpPraHUYeCKUX BEIICCTB

[Ipenmer opraHnueckoil XuMHUHM. XUMHUECKOE CTPOEHUE KaK MOPSIAOK COSAUHEHUS
aTOMOB B MOJIEKYJIE COTJIaCHO MX BaJIeHTHOCTU. OCHOBHBIE IOJIOKEHUSI TEOPUU
XUMHYECKOTO  CTPOEHUA  OpraHudeckux coeauHennii A.M. bytieposa.
VYriepoaHblid CKeJeT OpraHu4YecKOoil MoJeKysbl. MoJIeKyJIsipHbIE U CTPYKTYpPHBIE
(pa3BepHYTHIE, COKPAIICHHBIC) XUMHUYECKUE (DOPMYJIBI.

10. 3aBHCUMOCTH CBOWCTB BelIECTB OT XUMHYECKOT0 CTPOEHUSI MOJIEKY.I.
N3omepust u u3omepsl (CTPYKTypHas, reomeTpudeckas (LUC-TpaHC-U30Mepusi).
Kparnocts xummueckoii cs3u. [lonstue o pyHkunoHansHou rpymmne. [TpuHimmns
KJIacCU(UKALUM OPTraHUYECKUX COeNMHEHUU. MexXIayHapoaHas HOMEHKIaTypa U
IIPUHLIMITBI HOMEHKJIATYPbl OPraHUYECKUX COSAMHEHMM.

IlpakTH4YecKkue 3aHATUSA

I13 Ne9. HoMeHKJIaTypa OPraHU4YecKHUX COeTUHEHUIT O0TIeJbHBIX KJIACCOB
(HaCBILICHHBIC, HEHACHIIICHHBIE KM apOMAaTUYECKHE YTJIEBOJIOPOJIbI, CIUPTEHI,
(eHOIbI, aNbJeTUIBI, KETOHBI, KapOOHOBBIE KHCIOTHI W Ap.) CocraBiieHue
MOJHBIX W COKPALICHHBIX CTPYKTYPHBIX (OpPMyJ OpraHMYECKUX BEIIECTB
OTIENBbHBIX  KJIACCOB, HCIIOJL3YsS WX Ha3BaHHWS 10 CHCTEMaTHYECKOH
HOMEHKJIAType.

I13 Ne10. Pacuernl npocreiimeii ¢popmyibl OpraHnyeckoi MoJIeKyJabl, HCXOA
U3 3JIEMEHTHOI'0 COCTaBa

Tema 4.2.
CBolicTBa OpraHMyeCcKux
COCIMHEHUN

Coaep:xxanue yueOHOro MaTepuaJia

12

11. Pu3uKo-xMMHYeCKHE CBOICTBA OPraHMYEeCKHUX COCAUHEHUN OTAeJbHBIX
KJIACCOB.

OCOOCHHOCTH  KJIacCM(UKAMK U  HOMEHKJIATyphl  BHYTpU  KJacca;
TOMOJIOTHYECKUU psan U oOmiast ¢opmyna; uzomepus; (U3HUECKHUE CBOWCTBA;
XUMHUYECKHUE CBOMCTBA; CTIOCOOBI MOTYUYEHHS.

12. TIpepenbHble, HempeaeabHbIC, APOMATHYCCKHE YIIEBOIOPOAbI.
I'openne meTtana kak OAMH U3 OCHOBHBIX MCTOYHHUKOB TeIJIa B IPOMBILIUIEHHOCTH
u ObiTy. CBOiCTBa NPUPOAHBIX YIJIEBOAOPOAOB, HAXOXKAECHHUE B TNPUPOJIE U
MIPUMEHEHHE aJTKaHOB;

I'openue anerTnineHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOT'O IJIAMEHH U1l CBAPKU
U PE3KU METAJJIOB;

13. Kuciaopoacoaepxamme coeHHEHUsI. A30Tcoep:Kaliue coeTuHeHUs

(ctupThl ¥ (HEeHOITBI, KAPOOHOBBIE KUCIIOTHI U ()DHUPHI, alTbJIETHIB U KETOHBI, )KUPHI,
yraeBonbl). IlpakTrueckoe NpUMEHEHUE STUJICHIJIMKOIS, TIUIepuHa, (eHoa.
[Ipumenenne Qopmanbpaernua, aneTaabJeTH1a, YKCYCHOM KHCIOTHL. Mplia Kak

OK 01
OK 02
OK 04
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COJIM BBICHIUX KapOOHOBBIX KHCJIOT. MOIOIIHME CBOWCTBA MbLIa. AMHHBI H
AMHHOKHUCIIOTEI, OEJIKH.

I[MpakTuyeckue 3aHATHS

I3 Nell. CocraBiieHue peakuuil MpPUCOeIMHEHNsI U OKUCJIEHUSI HA TpUMepe
3THJIeHa. PelieHrne pacueTHbhIX 3ajlady C MCIOJIb30BAaHWEM IUIOTHOCTH Ta30B IO

BOJOPOJY U BO3IYXY.

113 Nel2. [IpoBeneHne XMMHYECKUX PeAKIHIl ¢ AHWINHOM U TVIUMIIUHOM
JlaGopaTtopHas paborta «O0pa3oBaHue Cojiel aHWJIMHA. bpoMHpoBaHHWE aHWIMHA.
OOpazoBanue coneil rnurnuHa. [lodydeHwe MeTHOW conu TWIMHA». PemieHue
SKCIEPUMEHTAIBHBIX 3a]1a4.

I13 Nel3. Pemenne pacyeTHbIX 3a/a4 IO YPaBHEHUSIM peaklUid ¢ ydyacTHem
OPraHM4YeCcKHX BellecTB.

Pemenue nenoyex MNpeBpalieHU Ha T'€HETUYECKYIO CBS3b MEX]Y KJaccaMu
OPraHMYECKUX COECJUHEHUH ¢  COCTABJIEHUEM HA3BaHMM  OPraHUYECKUX
COCIMHEHUM MO TPUBHAIBHOM WM  MEXKAYHAPOAHOW  CHCTEMATHYECKOU
HOMEHKJIATYPE.

Tema 4.3.
Oprannueckue BenlecTBa
B JKU3HEICSITEIbHOCTH
YeJ0BeKa.
IIpownsBoacTBO U
MIpUMEHEHNE
OPraHUYECKHUX BEIIECTB
B [IPOMBILIIIEHHOCTH

Coaep:xanue yueOHOro MaTepuaJia

14. buoopranuyeckue coeJUHEHHSI.

[Ipumenenue u OuojOrMYeckas posib YriaeBoJoB. OKHCIEHHE YIJIEBOJOB —
UCTOYHUK SHEPrHM JKUBBIX OpraHu3MoB. OO0JacTH NMPUMEHEHUS aMHHOKHUCIIOT.
[IpeBpamienuss 6eIKOB MUK B OpraHusme. buonormueckue QyHKIMH OEIKOB.
buonornveckue QyHKUIUM KHUpoB. Poib OpraHMYeckod XHUMHHU B pPELICHUU
npo6sieM numieBoi 6e3omnacHocTd. HykinenHoBbIe KUCIOTHI: COCTaB U CTPOEHUE.
Crtpoenne nykieotnnoB. CocraB nykienHoBbix kucior (JHK, PHK). Ponp
HYKJIEMHOBBIX KUCJIOT B )KH3HEAESITEIbHOCTH OPraHU3MOB

15. Pouab opraHuyeckoil XMMHM B pELIEHUH MpoOJeM SHEPreTH4ecKon
0€30IaCHOCTH, B Pa3BUTHHM MEIUIIMHBI, CO3AAHUU HOBBIX MaTEpHAlIOB, HOBBIX
UCTOYHHUKOB SHEPruM (albTepHATUBHBIE HCTOYHMKM dSHepruu). OmacHOCTh
BO3JICUCTBUS HA KUBBIE OPraHW3Mbl OPTAaHWYECKHX BEIIECTB OTIEIBHBIX KJIACCOB
(yrmeBoopo/sl, CUPTHI, (PEHOMBI, XJIOPOPTaHUYECKUE TTPOU3BOHBIE, allbJeTHIbI
U Jp.), CMBICT MIOKa3aTelis peiebHO JOMYCTUMON KOHIIEHTPALUU

IpakTuyeckue 3aHATHSA

I13 Nel14. UnenTupuxanusi OpraHu4ecKUX COeANHEHNH OTAeIbHBIX KJIaCCOB
(Ha mpuMepe anbIeruioB, Kpaxmala, YKCyCHOM KHCIIOTBI) ¢ MCIIOJIb30BaHUEM HX
(U3MKO-XMMHUYECKUX CBOWCTB M XapaKTEPHBIX KAUECTBEHHBIX PEaKIil.

OK 01
OK 02
OK 04
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Pemienne npakTHKO-OPHEHTUPOBAHHBIX 33JaHUN 10 COCTABICHHIO XMMUYECKHX
peakuuii, OTpaKarolUX XUMHYECKYI0 aKTHUBHOCTh OPIaHUYECKUX COEIMHEHUHN B
pasIUYHbIX cpefax

(npupoHBIX, OMOJIOTHYECKUX, TEXHOT'€HHBIX )

Paznen S. Kunerudeckue ¥ TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX pPeaKkiui

Tema 5.1. CxopocTb
XUMHUYECKHUX PeaKIuii.
XUMHYECKOE
paBHOBECHE

Conep:xanue yueOHOro MaTepuaJia

16. Xumnueckue peakuuu. Kimaccnpukanusa XuMu4eCKUX peakmuii:
CKOpOCTh peakiyH, €€ 3aBUCHMOCTh OT pa3IHYHBIX (PaKTOPOB: MPUPOJIBI
pearupyoIux BEeIECTB, KOHIEHTPALUN PEearupyroIIuX BEIECTB, TEMIIEPATYPHI U
IUIOIIAN  PEAKIMOHHOW TIOBEPXHOCTH. TeruioBble APQPEKTH XUMHUYECKUX
peakuuil. JK30- ¥ S3HAOTEPMHUUECKHE, PEAKIUH.

17. O6paTuMocTh peaknuii. XuMHu4ecKoe paBHOBeCHE U €ro CMEIIEHUE IO/
NEHUCTBUEM Pa3IUYHBIX (PAKTOPOB (KOHLIEHTpAIUsi PEareéHTOB WM MPOIYyKTOB
peakuuu, AaBlIeHUWE, TemIiepaTypa) MAis CO3JaHHs ONTHUMAJIbHBIX YCJIOBHMA
IIpOTEeKaHus XuMuyeckux npoueccon. [Ipunnun Jle-IllaTense

IIpakTH4YecKkue 3aHATUSA

I13 NelS. Onpenesienne 3aBHCHMOCTH CKOPOCTH PEeaKIMU OT KOHLEHTPALHUHU
pearupyronmx BelecTn

HccnenoBanne  3aBUCUMOCTH ~ CKOPOCTHM  PEAaKIMU  OT  KOHIIEHTPALUH.
OmnpeneneHne KOHCTAHTBI CKOPOCTH PEAKIIMU TPAPHIECKUM METOIOM.

I13 Nel6. Pemienne nmpakTHMKO-OPMEHTHPOBAHHBIX 3aJaHWH HAa NPHMEHEHHE
npunuuna Je-lllarense

JUIL HaXOXIACHHs HAIIPaBJICHUS CMEIIECHHsS PaBHOBECHSI XMMHUYECKOHW PEAKLUU U
aHaJInu3 (baKTOpOB, BJIMAIOIIUX Ha CMCIICHUC XUMHWYCCKOT'O PaBHOBECH .

BnusiHue pa3nuuHbIX GakTOpOB HA U3MEHEHHE PABHOBECHS XMMUYECKHX PeaKIuil.
3akoH HeﬁCTBYIOIHHX MaCcC M KOHCTAaHTa XHUMHUYCCKOI'0 PaBHOBECHA. Pacuernr
PaBHOBECHBIX KOHLIEHTPALIUH PEArupyOIUX BEUIECTB U IMPOLYKTOB pEaKLUH.
Pacuets! TemioBoro 3¢ dekra peakiuu.

OK 01
OK 02

Pa3nes 6. PacTBopsl

Tema 6.1.
[TonsiTne 0 pacTBOpax

Conep:xanue yueOHOro MaTepuaJia

18. PacrBopenue kak ¢usuko-xumnuyeckuii npouecc. PacrBopsnl. CriocoOsl
IIPUTOTOBJIEHUS PpacTBOPOB. PactBopumocTs. MaccoBass 1071 pacTBOPEHHOTO
BemecTBa. CMBICH MOKa3aTels MPENesbHO JOIMyCTHMMOM KOHLEHTpPAluu U €ro
HCIOJIb30BAHUE B OIICHKE HKOJIOTHYECKON Oe30MaCHOCTH.

OK 01
OK 02
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[IpaBmia »5KONOrMYECKH 1€JIecO00pa3HOTO TOBENEHUsT B OBITY U TPYAOBOH
JEATEIbHOCTH B LIEISAX COXPAHEHUS CBOErO 30POBbS M OKPYXKAOLIEH NPUPOIHON
Cpelibl; OaCHOCTh BO3/ACHCTBUS HA KUBbBIE OPraHU3MBbI ONPEEICHHBIX BELIECTB.
PemreHne mNpakTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX 3aJaHUM HAa PACTBOPBHI,
HCIIOJIb3YEMbIE B OBITOBOM U MPOU3BOJCTBEHHON JESITEIbHOCTH YEJIOBEKa

NMPOU3BOJACTBEHHOH /eITEJIbHOCTH 4eJI0OBeKa, CBA3aHHAsl C NepepadoTKoOM
BelleCTB

Tema 6.2. Coaeprxanue yueOHOro MaTepuaJia 2 OK 01
Hccnenosanue cpoiicts | [IpakTHyeckne 3aHsATUS 2 OK 04
pacTBOpPOB I13 Nel7. IIpuroroBJjienne pacTtBopos. McciieqoBanne JMCIEPCHBIX CHCTEM 2

[IpuroroBneHre pacTBOPOB 3aJaHHON (MOJISIPHON) KOHUEHTpalMU (C MPaKTUKO-

OpPUEHTUPOBAHHBIMU BOIIPOCAMM ), OTIPEAEICHUE CPEbl BOJHBIX PACTBOPOB.

IIpuroToBnenne M U3y4E€HHE CBOMCTB JMCIIEPCHBIX CUCTEM Pa3HBIX BUIOB:

CYCIIEH3MH, IMYJIbCUH, KOJUIOUTHOTO pacTBopa. CpaBHEHHE CBOWCTB MCTHUHHBIX U

KOJUIOMJIHBIX PACTBOPOB, BBISIBICHHE OCHOBHBIX PAa3IMUMI MEXKy HUMHU.
IMpodeccnoHaIbHO-OPMEHTHPOBAHHOE CO/lep:KaHMe (coep:KaHNe NPHKJIAJTHOTO MOLYJIsl)
Pa3znen 7. Xumusi B ObITY M IPOM3BOACTBEHHOM 1eATEIbHOCTH YeJI0BEKA 6 OK 01
Tema 7.1. Copaep:xkanue y4eOHOro MaTepualia OK 02
Xumus B OBITY 1 . 19. O6Hapy:keHHe HEOPraHMYeCKHX KATHOHOB M AHHOHOB, OPraHMYeCKHX 8112 847L
TIPOM3BOACTBCHHON BeIIECTB OTACIbHBIX KJIACCOB € MCMO/Ib30BAHNEM KAa4eCTBEHHBIX PeaKIui
ACATCIPHOCTI HCIIOBCKA | [ayecTReHHble XHMHYECKHE DEAKIMM, XapaKTepHble JUIi  OOHAPYXkKEHHS

HEOPraHMYeCKUX BeIIecTB (KaTUOHOB W aHMOHOB). CocTaBieHHE ypaBHEHHUH

peakuuil oOHapykeHus: kKaTuHoHOB [-VI rpymnm u aHHMOHOB, B T.4. B MOJIEKYJIIpHON

Y MOHHOH (popmax.

Peakuuu oOHapykeHUsT HEOPraHMYECKHUX BEIIECTB B pEAIbHBIX O00BEKTax

OKpYKarOILE Cpebl.

KauecTBeHHBIE XMMHUYECKME peaKlUH, XapaKTepHble i OOHapy>KeHUus

OTAENBHBIX KJIACCOB OPraHMYECKUX COCJUHEHUH: (EHOJIOB, albJETUIOB,

Kpaxmalia, yKCyCHOU KHCIIOTbI, aMUHOKHUCIIOT U JIp.

JlenaTtypanus O€IKOB IPH HarPEeBaHUH, [IBETHBIE PEAKLIUU OEJIKOB.

CocraBiieHrne KaueCTBEHHBIX peakiuil OOHapyKEHUS OpraHUYeCKHUX COEIMHEHUN

OTJIENbHBIX KJIACCOB.

IIpakTuyeckue 3aHATHA 2

II3 Nel8. OxoJiornyeckasi 0e30MACHOCTb MOCJHEACTBHII  OBITOBOH M 2
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MIOWCK M aHAJIN3 XUMHYECKON HHPOPMAINK U3 Pa3INYHBIX HCTOYHUKOB (Hay4Has
u ydyeOHO-HAy4yHas JHMTEparypa, CpEICTBAa MacCOBOM HH(MOpMAINH, CETb
Wutepuer u npyrue).

Keticet (¢ yuerom Oynaymedt mnpodeccHoHaNbHOW esSTeIbHOCTH) Ha aHaU3
UHGOpPMAIIMK O NPOMU3BOJACTBEHHOW MAEATENBHOCTH YEIOBEKA, CBSI3AaHHOW C
nepepabOTKOil M TOJNydyeHHEM BEIIEeCTB, a TaKkKe C IKOJIOTHYECKOMH

0€30MacHOCThIO
Junddepennnposannsblii 3ader (I3 Ne 19) 2
Bcero 76
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3. VCJIOBMS PEAJIM3ALIAN ITPOTPAMMEBI OBIIIEOBPA3OBATEJIBHOM
JTACIATITAHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecedeHnIo

Peanuzanus yaeOHON TUCIUTUIMHBI TpeOyeT HaMMuus yuyeOHOro kaOuHeTa U J1abopaTopuu
M0 XUMUH.

OobopynoBanue yueOHOro kadbuHera, Ja00paTOpum:

— pabouee MecTo neaarora (mpemnoaaBaTenbckuid ctou (1 mr.), cryn (1 mr.)

— paboune Mecta oOyuaromuxcs (CToibl 1adopatopHsie (13 mT.), cTynbs (25 mrT.)

— mnepcoHanbHbI KoMmbioTep IRU CM-2017BR IRU bl (Intel® Core™ 13-10100, 8GB
0O3Y, PRO H510M-B, noakmtouenue Kk cetd MHTEpHET C MOjaylieM KOHTEHTHOH (uibTpanmu
Traffic Inspector, NetPolice n YandexDNS, B03MOXHOCTh TPaHCISAIHMHM Ha SKpaH ayJuo0 U BUIEO
uHpopmanuu (1 mr.)

— mporpammuoe obecrieuenne Ha [IK — Microsoft Windows 10, Microsoft Office 2016
(Word, Excel, PowerPoint), 7Zip, 24PDF, Slunexc bpay3zep (1 mit.)

— monutop DEXP DF24N1S (24”) (1 mrT.)

— kiaBuarypa (1 mr.)

— MbIb (1 mr.)

— Ttenesu3zop DEXP 55UCY1 (55”) (1 mir.)

— kabens ans noaxmodenns HDMI (1 m.)

— 7nocka ydeOHas (MenoBas TpexcekionHas) (1 mr.)

— JnaboparopHslii nocyaa (60 mr.)

— Hurpar-tectep (HuTpaTomep) Coskc 2-ro nokosenus (1 mr.)

— BBITsDKHOU mikad (1 mr.)

— PpEaKTHUBHI JIs1 1a00paTOPHBIX U MpakTHYecKuXx padot (200 mT.);

— MeH3ypKa a5 npuema jekapcts (100 mr.)

— MHUIETKH Juig epenoca xxuakoctu (100 mT.)

— komn6a (10 mr.)

— npobupku nuauHapudeckue (100 mT.)

— Habop TOTOBBIX MUKponpenaparos (1 mir.)

— MHKPOCKON MOHOKYJISIpHBIH (1 1mT.)

— MHUKPOCKON OMHOKYJSpHBIH (1 mmIT.)

— Ttabmuua «llepuonnyeckas TabauIa XUMUYECKUX y1eMeHToBY (1 mT.)

— Ttabnuna «PacTBOPUMOCTh KUCIIOT, OCHOBaHUH U cojieit B Boae» (1 miT.)

— Ttabmuua «Psa akTuBHOCTH MeTauioB» (1 mT.)

— Tabnauubl M TUIAKaThl Ha DJEKTPOHHOM HocuTene mno Teme «CTpoeHHe aTroMoB
XUMHYECKHX DJIEMEHTOB M IPUPOAA XUMUYECKON CBSI3U» (5 1MIT.)

— TaONWIBl M TUIAKaThl HA DJIEKTPOHHOM HOcHTene mo Teme «lleprmogmueckuii 3aKoH U
tabnuna J[.1. Menneneesa» (1 mir.)

— Ta0JUIBI U TJIAKATHl HA JIEKTPOHHOM HOCUTENE MO TeMe « TUIbl XUMHUYECKUX PEaKIUii»
(8 mt.)

— TaONWIBl W IUIAKaThl HA JJEKTPOHHOM HOCHUTENE MO0 TeMe «DIEKTPOIMTHYECKAs
JIMCCOIMALIMS M MOHHBIA oOMen» (5 mT.)

— Tabnuibl W TUTaKaThl Ha DJIEKTPOHHOM HocuTene mo Tteme «Kmaccudukarms,
HOMEHKJIATypa ¥ CTPOCHHE HEOPTaHMUECKUX BEIIECTBY (5 IMIT.)

— Tabmuupl M TIJIaKaThl Ha JJIGKTPOHHOM Hocutene 1o Teme «lIpousBoacTso
HEOPTraHWYECKHUX BEIIECTB. 3HAYCHHE U MPUMEHEHHE B OBITY U Ha TPOU3BOACTBE» (3 IIIT.)

— TaOJWIBI ¥ TUIAKATHl HA 3JIEKTPOHHOM HocuTelne 1o teme «Kiaccudukanms, crpoeHne u
HOMEHKJIaTypa OPraHNYeCKUX BEIIeCTBY (8 MIT.)

21



— TabJMIbl U TUIAKAaThl HAa 3JEKTPOHHOM HocuTene mo Teme «CBOWCTBA OpraHMYECKHX
coeIMHEeHU I (5 1mIT.)

— TaOJMIbl U TJIAKaThl HA 3JEKTPOHHOM HocuTene 1o teme «OpraHmdeckue BellecTBa B
JKU3HEJEATEIbHOCTH ueloBeka. [IpoW3BOACTBO W MPUMEHEHHE OPraHUYeCKHX BEIIECTB B
MPOMBIIUIEHHOCTH (5 IIT.)

— TabnaWmbl M IUIAKaThl Ha JJIEKTPOHHOM HocuTene 1o Teme «KuHernyeckne u
TEPMOJMHAMHYECKHE 3aKOHOMEPHOCTH IMPOTEKaHHUS XHUMHUYECKUX peakuuid. PaBHOBecue
XUMHUUYECKHX peakuuii» (5 1mr.)

— TabnuIbl W TUIAKaThl Ha AJIEKTPOHHOM HOCHTENEe Mo Teme «/lucmepcHble cUCTeMBl U
(baKTOpBI KX YCTOWYUBOCTHY (5 IIIT.)

— TabIMUbl W IUIAKaThl Ha BJIEKTPOHHOM Hocutene mo Teme «VccrmemoBaHue CBOWCTB
JMCTIEPCHBIX CHCTEM JUIA UX WACHTU(DUKAII» (5 1IT.)

— Tabnaumbl M IUTAKaThl HA DJIEKTPOHHOM Hocutene 1o Teme «OOHapyxeHue
HEOPraHMYECKUX KAaTHOHOB U AaHHMOHOB U OPraHWYECKUX BEIIECTB OTIEIbHBIX KJIaCCOB C
HCIIOJIb30BaHNEM Ka4eCTBEHHbIX peakuuit» (5 1T.)

— TabnWmbl W TIJIaKaThl HA JJIEKTPOHHOM HOCHTENE MO TeMe «XUMHA B OBITY U
IIPOU3BOJICTBEHHON JESTENLHOCTH YesloBeKay (5 IIT.)

— TaOnMuIbl U TUJIAKAThl HA JJIEKTPOHHOM HocHUTele 1o Teme «OCHOBBI JabopaTOpHOM
MPaKTUKHU B TPO(PECCHOHATIBHBIX JTa0opaTopusaxy» (5 mT.)

— TabIUIbl U TJIaKaThl HA 3JEKTPOHHOM HOCHUTENE MO TeMe «XUMHUYECKHH aHanu3 mpod
BOJBD (2 1mT.)

— TabnWIbl W IUIaKaThl Ha DJIEKTPOHHOM HOCHTENE MO0 TeMe «XHUMHYECKUH KOHTPOIb
KayecTBa MPOJIYKTOB MUTAHUSD (2 MIT.)

— TabIUIbl U TJIaKaThl HA 3JEKTPOHHOM HOCHUTENE MO TeMe «XUMHUYECKHH aHanu3 mpod
MOYBBD» (5 1IT.)

— Tabiuubl U IJIaKaThl Ha 3JEKTPOHHOM HocuTene mno Teme «lccienoBaHue oOBEKTOB
ouocdepsn» (4 mit.)

— BuneopmnbMbpl 1o Temam: «Harmsnnas xumus. Opranuueckas Xumus. benku wu
HYKJIEMHOBbIe KucaoTh» (1 1mT.), «Harmsamnas xumus. PacTBopbl. DJiekTponuTHyecKas
nuccormanus» (1 mr.), «Harnsanas xumus. XumMudeckoe mpou3BoacTBo. Metamtyprusi» (1 mit.),
«X¥MHUS 3JIEMEHTOB HeMeTasuoBy (1 mT.)

— CKJISIHKAa TeMHOe cTekJ10 250 M1 ¢ y3KuM ropsiom (5 mir.)

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

— komb6a mepHast 1-250-2 (8 mT.)

— crakal H-1-100 (8 mT.)

— crakal H-1-1250 (8 mit.)

— crakaH H-1-600 (8 mT.)

— numuHap 3-50-2 (8 mrt.)

— numuHap 1-100-2 ¢ HocukoMm (8 mT.)

— Boponka B-36-50 XC (8 mt.)

— BopoHka B-56-80 (8 mT.)

— 3aXHUM MPOOUPOYHBIi (8§ mIT.)

— crpuHioBka Ne 3A (8 mrT.)

— npobupku [1X-1-14-120 (99 mT.)

— Habop (1aKOHOB € KPHIIIKAMHU KaneabHUIIaMu (5 mIT.)

— Habop 1o sekTponusy (1 mr.)

— naboparopusle oBenupHbIe Becbl M-ER 122ACF (JR)

— komb6a mepnas 1-1000 (2 mirt.)

— konba mepHas 1-500 (2 mir.)

— kon6a KM-2-250-34-TC (6 wrT.)

22



— kosba KM-2-100-34 (6 mT.)

— munetka 2-2-2-10 (10 mT.)

— mnunetka 2-1-2-5 (2 mr.)

— mnunetka 2-1-2-1 ¢ npsmbiM rpaa. (2 mrT.)

— mmmarens J-23-001 qs s3p1ka aByxcroporHuit mpsimoi 200%*12 mm (10 mT.)

— Oropertka 1-3-2-25-0,1 6e3 kpanuka (5 mrT.)

— Bechl AeKTpoHHbIe Jabopatopubie Macca-K BK-300 (HIIB=300r, auckp=0,005r mnatd.
d-120mm BeTpozamuTIkpan (1 mrT.)

— mozens «Kpucraminyeckas pemietkay «AnmMas» qeMoHcTpannonHas (1 mr.)

— MuKposnabopaTopusi ansi xumudeckoro skcnepumenta (¢ IIIITT, HaGopom kepamMuKu u
dapdopa (2 mrT.)

— npubop it nonydenus razos [IIITNY 1.4.3. TIC (1 wr.)

— nabopaTOpHBIN KOMIUIEKT I HAYaJIbHOTO O0y4YeHUS 0 XuMuu (2 1mT.)

— Habop moCyabpl W NPHUHAUICKHOCTEH M3 MOJUMEPHBIX MAaTEpPHajoOB ISl MPOBEACHUS
nabopatopHbIX padoT no xumuu (Mukponadopatopust Ha 2 —x y4yamuxcs) (2 mrT.)

— Habop aTOMOB JJIsl COCTaBJIeHHs Mozeneit Moueky (1 mrt.)

— HAOOp pEeaKTHUBOB ISl TMPOBEACHUS YYCHHYECKOTO OKCIEPUMEHTAa 10 XUMHHA B
COOTBETCTBUU C TEMaTUKOM nporpammsl (1 mrt.)

— crymnka c nectom kepamudeckue (D=80mm) (6 wmT.)

— CTyIKa C 1nectoM crekisiHHas (1 mr.)

— CTakKaH MEpHBIA CTeKISTHHBIA 150Mi1 (7 mT.)

— TpoOupKHU cTeKIssHHbIE (78 1mIT.)

— Kkousiba mepHas 1-50 (15 mT.)

— konba meprast 1-100-2 (23 mmr.)

— komb6a meprast 1-200 (15 mit.)

— komb6a mepras 1-1000 (2 mit.)

— kosiba konnueckast KM-2-250-34TC (6 mit.)

— Kkousiba konnueckass KM-2-100-34 (6 mT.)

— Oropertka 1-3-2-25-0,1 6/xp (4 wrT.)

— nunetka [1C 2-2-2-10 (5 mwrt.)

— numnetka 2-2-2-10 (3 mr.)

— numnetka 2-1-2-5 ¢ mpsm. rpag. (1531) (5 mr.)

— nunertka 2-1-2-2 ¢ npet.rpax. (5 mr.)

— nunetka 2-1-2-1 ¢ mpeit.rpaa. (912) (5 mr.)

— nunetka Mopa 2-2-2 (15 mrT.)

— nunetka Mopa 2-2-10 (15 mrT.)

— mnunetka [1C 2-2-2-25 (14 mT.)

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

— numuHap 3-50-2 (5 mr.)

— mwmaap 3-100-2 ¢ gen (5 mr.)

— Oropetka 1-3-2-500,1 6/xp. (5 mrT.)

— Oropetka 1-1-2-25-0,1 ¢ xp. (4 mwt.)

— Oropetka 1-3-2-25 6/kp (4 wrt.)

— BopoHka B -36-50 XC 5 mrt.)

— CKJISIHKA JUIS PEaKTHUBOB C y3KOM ropioBuHoit (125 mi, Temuoe ctexio) (10 mt.)

— CKJISIHKA JUIS PEaKTHUBOB C y3KO# ropioBuHoit (250 mii, Temuoe ctexio) (10 mT.)

— CKJISTHKA JIJISl PEaKTUBOB C IITUPOKOM ropioBuHOM (250 M1, cBeTiioe cTekiio) (10 mrT.)

— OyThUIKa y3Koropas, rpaayupoBanHas — 50 mu, /a1, LAMAPLAST (10 mt.)

— OyThUIKa KBaJpaTHas rpajydpoBaHHas, ¢ 3aBuHUYMBatomecs kpoimkoid, [I9H]] — 100 mx
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(10 mrr.); 6ythutka BB -1-1000 ¢ kpsimko# 1000mt (3 mT.)

— mneHtpudyra maboparopHas «KARMED»y 80-2 (1 mt.)

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

— oanekTpuueckas miauTka (1 mr.); mratus naboparopHsiit a/GpponT. padot, LLIDP (4 mr.)

— OYKHM 3alIUTHBIE (2 1IT.)

— Habop no snexrposusy (1 mrT.)

— Ttabnuua «Psa aktuBHOCTH MeTauioBy (1 mT.)

— Ttabnuua Menaeneesa (1 mr.)

— anTeyka Jjs oka3zaHus nepBoit momomu (1 mr.)

— cBuHen (2) azotHokucasii XY (¢. 1 kr) (1 mT.)

— #Habop Nel C «Kucmoter» (1 mT.)

— #Habop Ne3 BC «IIlemoumn» (1 mt.)

— Habop Ne6 C «Opranuueckue BemiecTBay (J1adopanrtckas) (1 mr.)

— Habop Ne7 C «Munepanpable yaoopenus» (1adopantckast) (1 mr.)

— Habop Nell C «Conu i ieMOHCTpaluy onbIToBy (1abopanTckas) (1 m.)

— Habop Nel2 BC «Heoprannueckue BemectBay (labopantckas) (1 mr.)

— nHabop Ne22 BC «Uunukatopeny (;1abopantckas) (1 mr.)

— Habop AJs MOACIUPOBAHUS MOJIEKYJI OPraHUuecKuX coeaArnHeHuu (1 mrT.)

— Habop AJ1s MOJIEIMPOBAHUS MOJIEKYJI HEOPraHUYECKUX coeAuHeHui (1 mr.)

— mnpombiBaika 250 mu (1 mr

B mpouecce ocBoeHus mporpamMMbl Y4eOHOW JUCHMIUTMHBI «XUMHS» CTYACHTBI HMEIOT
BO3MOXXHOCTh JIOCTyMa K DJEKTPOHHBIM Y4YeOHBIM MaTepuaiaM M0 XHMHH, HUMEIOMIUMCS B
CBOOOJHOM JocTyre B ceTd HHTepHeT (SIIEKTPOHHBIM KHHTaM,  TPAKTHKyMaM,  TecTaM,
matepuaiam EI'D u np.).

TexHnyeckue cpeacTBa 00yyeHus:

— TEpPCOHAJBHBIA KOMIIBIOTEp, MOJAKIIOUECHHE K ceTh MHTEpHET ¢ MOJyJIeM KOHTEHTHOMU
bunbTpau, BO3MOXKHOCTH TPAHCISIMK HA SKpaH ayauo U Buaeo uHdpopmaruu (1 mrT.)

— nporpammHoe obecrnieuenue Ha [IK (1 mr.)

— monwuTop (1 mrT.)

— kyaBuarypa (1 mr.)

— w™bIb (1 mT.)

— teneu3op (1 mr.)

— kabenb nns noakmoyerust HDMI (1 mr.)

3.2. UndopmanuonHoe odecrieyeHne peaau3almu NporpaMmmbl

Jna peanuzanuu mporpammbl  Oubnuoteunslii ¢ona MHcTUTyTa HMeeT MeyaTHbIe U
JJIEKTPOHHBIE OOpa3oBaTeNlbHble U HH(OPMALIMOHHBIE PECYPChl, PEKOMEHIOBAHHbBIE IS
HCIIONIb30BaHUs B 00pa30BaTeLHOM IPOIIecce, HE CTaplie MATH JIET ¢ MOMEHTA U3/IaHus.

3.2.1. OcHOBHBIC HCTOYHHKH

1. T'abpuenan, O.C.. Xumus. 10 knacc: Yueonux / O.C. I'abpuenan, U.I'. Ocmpoymos, C.A.
Cnaokoe — Mockea: Ilpocsewenue, 2025. — 128 c. — ISBN 978-5-09-124953-8. — URL:
https://book.ru/book/957969

2. TI'abpuensn, O.C.. Xumusa. 11 xknacc: Yueonux / O.C. I'abpuensn, U.I. Ocmpoymos, C.A.
Cnaoxoe — Mocksa: Ilpocsewenue, 2024. — 128 c. — ISBN 978-5-09-116777-1. — URL:
https://book.ru/book/957971

3. Xumus. 10 knacc. Yenyonénuoui yposenv: Yueonux / B.B. Epemun, H.E. Ky3vmenxo, B..
Tepenun [u Op.]; noo. peo. B.B. Jlynun — Mocksa: Ilpoceewenue, 2024. — 448 c. — ISBN 978-5-09-
116510-4. — URL: https://book.ru/book/957970

4. Xumus. 11 xnacc. Yenyonéumsiii yposensv: Yueonux / B.B. Epemun, H.E. Ky3vmenxo, A.A.
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llpozoos, B.B. Jlynuna; noo. peo. B.B. JIynun — Mockesa: [Ipoceewenue, 2024. — 480 c. — ISBN 978-
5-09-116511-1. — URL: https://book.ru/book/957972

5. MapteiHoBa, T.B. Xumwus. YrayOneHubiii ypoBeHb. 10—11 kmaccel: yuyeOHUK st
cpennero obmero o6pasoBanusi/ T. B. MaprteiHoBa, U. B. ApramonoBa, E.b.T'omyHoB; mox
oOuieit penakuueit T. B. MapTbiHOBOM. — 2-€ u31., ucnp. u gom. — Mocksa: M3narensctBo FOpaiiT,
2025.— 352 c.— (O6meoOpa3oBarenbHblii  1muKid). — ISBN 978-5-534-16227-1. — Tekcr:
DIIEKTPOHHBIN // OObpazoBatenbHas wiaropma Opaiit [caiiT]. —
URL: https://urait.ru/bcode/568398 Andunorenora, W.B. Xumus. bazoseiii ypoBenb: 10-11
KJIACChl: Y4eOHUK s cpemaHero oOmiero obpaszoBanusi/ . B. AudunorenoBa, A. B. babkos,
B. A. IlonkoB. — 2-¢ wu3n., ucnp. u gon. — MockBa: M3marensctBo FOpaiit, 2025.— 290 c. —
(O6meobpazoBarenpHbli  muK). — ISBN 978-5-534-16098-7. — Tekcr: 3IeKTPOHHBIA  //
O6pazoBarenpHas miaTdopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/568473

6. Pymsuruc, I'.E. Xumus. ba3oseiii yposens: Yueonuk / I'.E. Pymsuruc, ®.I'. denpaman
— Mocksa: Ilpocsemenune, 2025. — 336 c. — ISBN 978-5-09-124954-5. — URL:
https://book.ru/book/957973

7. Panenkwuii, A.M. Xumus. ba3zoBslii ypoBeHb. TpeHUPOBOYHBIE M MPOBEPOUYHBIC PAOOTHI:
Y4yebnoe nocobue / A.M. Pameukuii — Mocksa: I[Ipocsemenune, 2025. — 80 c. — ISBN 978-5-09-
124962-0. — URL: https://book.ru/book/957994

8. Andunorenora, . B. XuMus: y4eOHUK W TMPAKTUKYM UL  CPEIHEro
npodeccuonanbHOro oopazoanus / M. B. Audpunorenosa, A. B. badkos, B. A. Ilonkos. — 2-¢ u3.,
ucnp. u jom. — MockBa: MzmarensctBo FOpaiir, 2024. — 291 c. — (IlpodeccuonansHoe

oOpazoBanme). — ISBN 978-5-534-11719-6. — Texkcr: snextpoHHblii // OOpazoBaTenbHas
wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/444870

9. I'munka, H. JI. OOmias xumus B 2 T. Tom 1: yueOHUK Ui cpeAHEero npogecCuOHAIBHOTO
obpazosanus / H. JI. 'muaka; non penakuueit B. A. [lorikosa, A. B. babkosa. — 20-¢ u3., mepepad.
u jgomn. — MockBa: U3narensctBo FOpaiit, 2023. — 349 c. — (Ilpodeccuonansuoe obpa3oBanue). —
ISBN 978-5-9916-9672-2. — Tekcrt: anekrponHslii / O6pazoBarenpHas miargopma KOpaiiT [caiT].
— URL: https://urait.ru/bcode/512151

10. T'nmunka, H. JI. O6mas xumus B 2 1. Tom 2: yue6Huk g By3oB / H. JI. ['nmunka; non
penakuueit B. A. IlonkoBa, A. B. babkosa. — 20-e u3n., nepepab. u non. — Mocksa: M3aarenscTBo
KOpaiitr, 2023. — 379 c. — (Beicmiee oOpazoBanue). — ISBN 978-5-9916-9355-4. — Tekcr:
aneKTpoHHbIHN // O6pazoBarenbHas miatgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512503

11. I'munka, H. JI. OOmas xumusi. 3a1auu U yIpaKHEHUS: y4eOHO-TTPAKTUYECKOE ocodue
Ut cpenHero npodeccuonaibHoro odpazosanus / H. JI. I'munka; mon penakuueit B. A. Ilonkosa,
A. B. babkoBa. — 14-e m3a. — MockBa: WznmarensctBo IOpaiit, 2023. — 236 c. -
(ITpoceccronansHoe obpazoBanue). — ISBN 978-5-534-09475-6. — TekcT: 37€KTpOHHBIH //
O6pazoBarenpHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512152

3aiines, O. C. Xumus. JIabopaTopHblii MPaKTUKYM M COOPHUK 331a4: yueOHOe mocoOue ams
cpennero mnpodeccruonansHoro oopaszosanust / O. C. 3aitneB. — MockBa: M3natensctBo IOpaiiT,
2023. — 202 c. —(IIpodeccuonansnoe obpazosanue). — ISBN 978-5-9916-8746-1. — Tekcr:
anekTpoHHbIN // OOpa3oBarenpHas miaTdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513541

13. MaptsinoBa, T. B. Xumus. YriayOnenusiit ypoBenb. 10—11 kmaccbl: yueOHUK A
cpennero oodmiero oopazoanusi / T. B. MapteinoBa, U. B. ApramonoBa, E. b. 'onyHoB; mos oOrmieit
penakuueit T. B. MapTeiHOBO#. — 2-€ u3A., uchp. u gomn. — Mocksa: U3narensctBo FOpaidt, 2024. —
352 c. — (OOmeo6pazoBarenbHblii 1uki). — ISBN 978-5-534-16227-1. — TekcT: 3M€KTPOHHBIN //
ObpazoBarenbHas iatdopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/544793

14. Huxonbckuii, A. b. Xumus: ydeOHUK U PAKTUKYM Ul CPEAHETO MPOGECCHOHATBHOIO
oOpazoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3a., nepepalb. u jomn. — Mocksa:
WznarensctBo FOpaiit, 2023. — 507 c. — (Ilpodeccrnonansuoe obpazoanue). — ISBN 978-5-534-
01209-5. — Tekcr: snexkrponHblid // OOpa3zoBarenbHas muatdopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/513537

15. Xumus: yueOHUK Ui cpenHero npodeccruoHansHoro obpazosanusi / HO. A. JleGenes,
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I'. H. ®agees, A. M. I'ony6es, B. H. [llamoBain; mox o6mieit penakiueit I'. H. ®aneesa. — 2-¢ us.,
nepepad. u gpom. — MockBa: M3zmarensctBo [Opaiir, 2023.— 431 c.— (IIpodeccuonansHoe
obpaszoBanue). — ISBN 978-5-9916-7723-3. — Texkct: oanektponHsii // (OOpazoBarenbHas
wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513073

3.2.2. JlonoJiHUTEIbHbI€ HCTOYHUKH

16. Xumus. 3agaunuk: yueOHOe mocodue Uit CpeaHero npodeccuoHanbHOro 00pa3oBaHus
/ YO. A. Jlebenes [u ap.]; mox obmieit penakiueii I'. H. ®aneeBa. — Mocksa: M3natensctBo FOpaiiT,
2023. — 236 c. — (IIpodeccuonansuHoe obpazoBanue). — ISBN 978-5-9916-7786-8. — Tekcr:
anexkTpoHHbIN // OOpaszoBarensHas matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513091

17. Tapmuu, A. II. Xumundeckue tepmuubl. CnoBaph: yueOHOe mocoOue s BY30B /
A. II. Tapmun, B. B. MopkoBkuH. — 2-€ U3, ucnp. u aom. — Mocksa: U3narensctBo Opaiit, 2023.
— 452 c. — (Beicriee oOpazoBanue). — ISBN 978-5-534-04639-7. — TekcT: 31eKTpOHHBIA //
O6pa3zoBarenpHas mwiaTdopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/514975

18. OnmeiinukoB, H. H. Xumus. AnropuTmbl pemieHus 3afad U TECThl: yueOHoe mocobue
JU1s cpeHero npodeccuonanbHoro oopaszosanus / H. H. Onelinukos, I'. [1. MypaBseBa. — 3-¢ u3.,
ucnp. m jom. — MockBa: MzmarensctBo FOpaiir, 2023. — 249 c. — (IlpodeccuonansHoe
oOpazoBanmue). — ISBN 978-5-9916-9665-4. — Tekcr: snektpoHHblii // OOpazoBaTenbHas
iatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/513860

19. Pocun, . B. Xumwusa. Y4eOHMK M 3aJa4HHK: I CPEAHETO MPOdeCCHOHATBLHOTO
obpazoBanus / U. B. Pocun, JI. [I. Tomuna, C. H. ComoBseB. — MockBa: M3narensctBo HOpaiiT,
2023. — 420 c. — (IIpodeccuonanvuoe obOpazoBanue). — ISBN 978-5-9916-6011-2. — Tekcr:
atekTpoHHbIHN // Obpa3oBatenbHas wiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512022

3.2.3 UnTepHeT-pecypceb:

1. Ommvmnuana «I[Toxopu BopoObéBsl Topsl!»: [caiit]. — URL: https://pvg.mk.ru

2. Bcepoccuiickas  onummnuaga  MIKOJbHUKOB 1o  xumuu: [cait]. —  URL:
https://chem.olimpiada.ru

3. Omnummnuazsl TO XUMHH: 33Jayd, pelieHus, pasoopsl: [caiit]. — URL:
https://chem.dist.mosolymp.ru

4. MockoBckass ~ OIMMIIMAAA  IIKOJbHUKOB  mo  xumuu:  [caiT]. —  URL:

https://mos.olimpiada.ru

5. Cucrema AMCTAaHIIMOHHOTO O00y4eHUsl « XUMHsD»: MOATOTOBKA K OJMMIHUAAaM: [cait]. —
URL: https://chem.dist.mosolymp.ru

6. HartepHeT-onumnuana mo HaHoTexHoJorusaM: [caiT]. — URL: https://nanometer.ru

7. OnexrtpoHHas 6ubamorexka xumuyeckoro ¢akynbrera MI'Y umenu M. B. JlomoHocoBa:
yueOHble U MHpopMalmonHble Matepuaisl: [caifiT]. — URL: https://chem.msu.ru/rus/elibrary

8. Xumwnueckuit mnopran «Chemnet»: yueOHMKHM, cTaThu, 3agauyu: [caldT]. — URL:
https://www.chem.msu.ru/rus/olimp

9. OrtkpbITas 37MeKTpOHHAs OMOIMOTEeKa «XUMUSI»: JUIS LIKOJIBHUKOB U yUUTeNen: [cailT]. —
URL: https://www.chem.msu.ru/rus/elibrary

10. Hay4yHo-nomyisipHbIii NpPOEKT «DJIEeMEHThl OOJIBIION HAayKW»: HOBOCTH, JIEKIHH,
sHImKIoneaun: [cait]. — URL: https://elementy.ru

11. Xumus v )KU3Hb: HAyYHO-TIONYJISApHBIN kypHau: [caiT]. — URL: https://hij.ru

12. TloTeHuuman: Hay4HO-NIOMYJISIPHBIN XYpHad Ui IIKOJBHUKOB W y4MTeNel: [cailt]. —
URL: https://potential.org.ru

13. Xumus B mkose: HaydHo-MeToanueckuil xxypHai: [caiit]. — URL: https://hvsh.ru

14. WebElements: mnepuoanyeckas Ttabnuia, cBoicTtBa siemeHToB: [caiT]. — URL:
https://www.webelements.com — 3. aHri.

15. Tlepmonnueckass TabauIla XUMHUYECKHUX DJIEMEHTOB: PYCCKOS3BIUHBIN CaWT: [caiiT]. —
URL: https://periodictable.ru

16. XuMHK: CcalT O XWUMHUHU: Yy4YeOHWUKH, CIOpaBOYHMKH, peakmuu: [caiWT]. — URL:
https://www.xumuk.ru
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17. Opranndeckas xumus. JlabopaTopus: cripaBOYHUK, peakiuu, cuHTe3: [caiiT]. — URL:
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4.

KOHTPOJIb n

OIIEHKA

OBIIIEOBPA30OBATEJIBHOM JUCHUILINHBI

PE3YJIbTATOB

OCBOEHMUA

KoHTpoub U OlIEHKA pe3yIbTaTOB O0YUEHUs OCYLIECTBIIAETCS IPENoAaBaTeleM B IIPOLEcce

NPOBEICHUS MIPAKTUYECKUX 3aHATUI U 1a00paTOpHBIX paboT, TECTUPOBAHUS, a TAK)KE BBHITIOJTHEHUS

00yJaromyMuUCs WHIANBHUIYaJIbHBIX 3aJaHUM, MPOEKTOB, HccienoBaHUU. Pe3ynbraTel 00y4eHus

OnpeaAcCIIsAr0T, 4TO 06yqafonmec;1 JOJIKHBI 3HATh, IOHUMATb U JCMOHCTPUPOBATH IO 3aBCPUHICHUHN

U3YYECHHUSI TUCIUTINHBI.

Jiis GpopmMupoBaHus, KOHTPOJISI M OLIEHKH PE3YyJIbTaTOB OCBOCHHS YUEOHOW TUCIUILIMHBI
UCIIONIb3YETCSl CUCTEMa OLEHOYHBIX MEPOIPUITHH, MpeacTaBisionias co00il KOMIUIEKC Y4eOHBIX
MEpPOMPUITHIA, COTJIACOBAHHBIX C pe3yJIbTaTaMu 00y4yeHus u chopmynupoBaHHbIX ¢ yueToM OI'OC

COO (mpeametnsbie pe3yibrarhl o aucuuruae) u GI'OC CIIO.

Ne OK

Monyas/Paznen/Tema

Pe3yabTar 00yueHus

Tunsl oeHOYHBIX
MeponpusI THI

I | OcHoBHOe conep:kanue

1 ®opmyanpoBaTh 0a30BbIe
Pa3nes 1. OcHoBBI PMyJHHP
MOHSATHS U 3AKOHBI
CTPOEHHUS BellecTBA
XUMHUH
1.1 |OK 01 CrpoeHue aToMOB CocraBnars xumuueckne |Tekymiuii KOHTPOJIb:
XUMHYCCKHUX (bopMyJIbl COEIMHEHHH B — OICHKa BBIITOJITHCHUSA
5JIEMEHTOB M IIPUPOJIA [COOTBETCTBHMH CO CTEMEHbIO |TPAKTHICCKUX pabor;
XUMHUYECKOM CBA3H OKHCJICHUS XHMHYECKUX YCTHBIHM OTIpOC,
— TECTUPOBAHMUE;
AJIEMEHTOB, UCXOS U3 cCTHpo e,
— OIICHKA PeIIeHUs 3a/1ay;
BAJICHTHOCTH U 9
— TEPMHHOJOTHUECKHUI
SMEKTPOOTPULATENBHOCTH |1y
— OLIEHKa BBITIOJTHCHHUSI
KeNC-3a1aHu M.
IIpomexyTouHas
aTTrecTanms:
ougpepernyuposanublil
3ayem
1.2 |[OK 01 Ilepnonnueckuil 3akoH | XapakTepu30BaTh Tekymmii KOHTPOJIb:
OK 02 u tabmuna J[.1. XHUMHUYECKHE JIEMEHTHI B |— OIICHKaA BBITNIOJIHCHUS

Menneneesa

COOTBETCTBUU C UX
MI0JIO)KEHHUEM B
MIEPUOIUYECKON CUCTEME
XUMHUYECKHUX IJICMECHTOB
J.1. MenneneeBa

MPaKTHYECKHUX padoT;

— YCTHBIN ONIPOC;

— TECTUPOBAHUE;

— OLIEHKa pelleHus 3aj1ay;
— TEPMHUHOJIOTMYECKHI
JUKTaHT;

— OLIEHKa
Kelc-3aJaHui.
IIpome:xxyTouHast
aTrecTaums:
oughghepenyuposantulil

BBITIOJIHCHUA
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Tunsl oeHOYHBIX

Ne OK Moayas/Pa3nen/Tema | Pe3yabrat o0yueHust .
MeponpusiTHi
3auem
2 p XapakrepusoBath Tunbl |KonTposabHas padora
aspen 2. XHMHYECKHX peakuuii «CTpoeHue BelecTBa H
XuMHYecKHe peakunu
XHMHYeCKHe Peakium»
2.1 |OK 01 TuIbel XUMHYECKUX CocTaBiTh peakuuu Tekymmii KOHTPOJIb:
OK 04 peakuuii COCJIMHEHMS, Pa3NioKeHusA, |— OLICHKa BBITTOJTHCHUS
oOMeHa, 3aMeIlCHHS, MPAaKTHYCCKHUX PadoT;
OKHMCIIHMTENIBHO- — YCTHBIH o1poc;
BOCCTaHOBUTEJIbHbBIE — TCCTHPOBAHUE,
peaKi — OLIEHKa peleHus 3a)i[aq;
— TEPMHUHOJIOTUYECKUI
JTUKTaHT;
— OIIeHKa BBITIOJTHEHUS
KeWC-3a1aHuM.
IIpomesxkyTounas
aTrecTanms:
ougpepernyuposannblii
3auem
2.2 DIIEKTPONUTHYECKAS CocraBiATh ypaBHEHUS Tekymmii KOHTPOJIb:
auccouuanus u XUMHUYECCKUX PCAKIUHU — OILICHKa BBIITOJTHCHUSA
MOHHBIA 00OMeEH MOHHOTO OOMEHa ¢ MPAKTHYCCKUX paboT;
yuacTieM Heopranuueckux | YCTHbIH 0Npoc;
BEIIECTB — TECTUPOBAHUE;
— OLIEHKa pelleHus 3aay;
— TEPMHUHOJOTUYECKUI
JTUKTAHT,
— OLIEHKa BBITIOJTHEHUS
KeMNCc-3a1aHu M.
IIpomexyTouHas
aTTecTanms:
ougpepenyuposanubvlii
3auem
3 Pa3nes 3. Ctpoenue u (UcciaenoBars crpoenne n (Konrpoabhas padora
CBOIICTBA CBOMCTBA «CBolicTBa
HEOPraHHu4eCKHUX HEOPraHH4YeCKHUX HEOPraHHu4eCcKHuX
BeleCTB BeleCTB BeIeCTB)
3.1 |[OK 01 Knaccugukanus, Knaccugunuponatsb Texkymuii KOHTPOJIb:
HOMEHKJIATypa U HEOpPraHMYECKUE BEIIECTBA |— OLCHKA BBITIOJIHCHUSI
CTpPOEHHE B COOTBETCTBHUU C UX HPaKTH‘IefKHX pabor;
HEOPTaHMYECKHX CTpOEHHEM — YCTHBIN OTIPOC;
BEIECTB — TECTUPOBAHUE;
— OLIEHKa pelleHus 3ajay;
— TEPMHUHOJOTNYECKUI
JTUKTAHT,
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OK

Moayas/Paznen/Tema

PesyabTaTr 00yyeHus

Tunsl oeHOYHBIX
Meponpus THIA

— OIlIeHKa
Kelc-3aJaHui.
IIpome:xxyTouHast
aTrecTanms:
oughghepenyuposanmulil

3auem

BBITIOJIHEHUA

3.2

OK 01
OK 02

DU3NKO-XUMHYCCKHE
CBOMCTBaA
HEOPTaHUYECKUX
BCIIIECTB

YcranaBiauBaTh
3aBUCUMOCTH (PH3HKO-
XUMHYECKNX CBOMCTB
HEOPTraHUYECKUX BELIECTB
OT CTPOCHUS aTOMOB U
MOJIEKYJI, @ TAK)KE TUIIA
KPUCTAJUIMYECKON PEIIETKH

Tekymmii KOHTPOJIb:

— OLIEHKa BBITIOJIHCHUSI

MPAKTHYECKHUX PadoT;
YCTHBIH OIPOC;

— TECTUPOBAHUE;

— OILIGHKA pelleHus 3ajay;

— TEPMUHOJIOTUYECKUI

JTUKTAHT;,

— OLIEHKa

KeWC-3a1aHu.

IIpomexyTouHas

aTrecTanms:

ougpepernyuposantblii

BBIIIOJIHCHUA

3a4em

33

OK 01
OK 02
OK 04

Nnentudukanys
HEOPraHMYECKUX
BEIECTB

Hccnenosatn
Ka4eCTBEHHBIC PEAKIIMH
HEOPraHWYECKUX BEIIECTB

Texkyuuii KOHTPOJIb:

— OILICHKA BBITIOJIHEHUS
IPAKTHYECKUX padoT;

— YCTHBIU OIIPOC;

— TECTUPOBAHUE;

— OIICHKA PEIICHUS 3a/a4;
— TEPMHUHOJIOTMYECKHI
JUKTaHT;

— OILICHKa
KeMC-3a1aHuM.
IIpomexyTouHas
aTTrecTanms:
ougpepernyuposanubvlil

3auem

BBITIOJTHCHUA

Pasnen 4. Ctpoenue u
CBOMCTBA
OpPraHu4ecKux
BellecTB

HccaenoBarb cTpoeHue
CBOICTBA OPraHUYeCcKHX
BellleCTB

Konrtpoabnas padora
«CTpoenue u cBoiicTBa
OPraHNYecKHX BelecTB)

4.1

OK 01

Knaccudukanus,
CTpOEHHE U
HOMEHKJIATypa
OpPraHMYECKUX BEILECTB

Knaccudumupoarts
OpTraHN4Y€CKUC BCIICCTBA B
COOTBETCTBUU C UX
CTPOCHUEM

Tekymmii KOHTPOJIb:

— OIICHKA BBIITOJIHEHUS
NpaKTUYECKUX paboT;

— YCTHBIU OIIPOC;

— TECTHUPOBAHME;

— OIICHKA PEIICHUS 3a/1aY;
— TEPMHUHOJIOTUYECKHI
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Tunsl oeHOYHBIX

Ne OK Moayas/Pa3nen/Tema | Pe3yabrat o0yueHust .
MeponpusiTHi
JUKTaHT;
— OLIEHKa BBITIOJTHEHUS
Keic-3a1aHu M.
IIpomeskyTounas
aTrecTanms:
ougpepernyuposanblii
3auem
4.2 |[OKO01 CaoiicTBa YcranaBnuBaTh Texkyuuii KOHTPOJIb:
OK 02 OpPraHMYEeCKHUX 3aBUCHMOCTb (PU3HKO- — OICHKa BBITIOJTHCHUSA
OK 04 COEIMHEHHUH_ XUMHYECKHX CBOHMCTB HpaKTH‘IeSKHX pabor;
OPraHUYECKHX BEIECTB OT YCTHBIN OTIPOC,
CTPOEHHSI MOJIEKYIT — TCCTHPOBAHUE,
— OLIEHKa pelleHus 3ajay;
— TEPMHMHOJIOTHYECKUI
JTUKTaHT;
— OIIeHKa BBITIOJTHEHUS
KeWc-3aJaHui.
IIpome:xyTouHas
aTrecTaums:
oughghepenyuposarnnulil
3auem
4.3 |[OK 01 Wnentuduxamms Hccenenosars Tekymmi KOHTPOJIb:
OK 02 OpPraHU4eCKUX Ka4E€CTBEHHBIE PEAKIIH — OLCHKa BBIITOJIHCHHSA
OK 04 BEILIECTB, MX 3HAYCHUE |OPraHUYeCKUX coeluHeHuil |TPAKTHICCKIX pabor;
¥ IPUMEHEHHUE B OT/IEIBHBIX KJIACCOB — YCTHBIH ompoc;
GLITOROI 11 — TECTUPOBAHUE;
T —— — OLEHKa peleHUs 3a5[aq;
— TEPMHUHOJOTUYECKUI
JESATEIIBHOCTH JKTAHT;
Henobeka — OLIEHKa BBITIOJTHEHUS
Kelc-3aJaHui.
IIpome:xxyTounas
aTrecTanms:
oughghepenyuposantulii
3auem
5 Paspean S. Xapakrepu3oBaTh
Kunernueckue u BJIMSIHHE Pa3JINYHBIX
TepMOAMHAMHYECKHE |(PAKTOPOB HA PABHOBECHE
3aKOHOMEPHOCTH H CKOPOCTb XMMHYECKHX
NpOTEeKaHUsl peakumi
XHMHYECKHX peakuui
5 [OKO0l CKOpOCTh XMMUYECKUX |XapakTepu30BaTh BIHsHUE |TeKyMH KOHTPOIb:
OK 02 peakuuii. XMMUYECKOE |KOHUEHTPALNKU — OIIEHKA BEBIIIOJTHEHHUS

paBHOBecHe

pearupyrouux BemecTB U

IPAaKTHYECKHX PaboT;
— YCTHBIH OIIPOC;
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OK

Moayas/Paznen/Tema

PesyabTaTr 00yyeHus

Tunsl oeHOYHBIX
Meponpus THIA

TEeMIIepaTypbl Ha CKOPOCTh
XUMHUYECKHUX PEeaKIIii

XapakTepu30BaTh BIUSHUE
M3MEHEHHUs KOHIICHTpauu

BEIIIECTB, PEAKIIUH CPEBI U |

TEMIIEPATYPbI HA CMELICHUE
XMMHUYECKOTO pPaBHOBECUS

— TECTUPOBAHME;

OIICHKa pEIICHHUS 3a/1a4;
— TEPMHUHOJIOTUYECKHUI
JUKTAHT;
OIICHKA
KeWC-3a1aHu.
IIpomeskyTounas
aTTrecTanus:
ougpepernyuposanblii

3auem

BBITIOJIHEHUA

Pa3neu 6. PacTBopsl

HccaenoBaTh HCTUHHBIE
PACTBOPHI € 32JaHHBIMH
XapaKkTepucCTUKAMH

6.1

OK 01
OK 02

[TonsiTue o pacTBOpax

Pa3nnyare uctTuHHBIC
pacTBOpPBI

Texkyuuii KOHTPOJIb:
OIICHKA BBITIOJIHEHUS
MPAKTHYECKHUX padoT;
YCTHBIN OIPOC;
TECTUPOBAHUE;

OILICHKA pEIICHMS 3a/1a4;
TEPMUHOJIOTUYECKU I
JTUKTAHT;,
OILICHKA
KeMCc-3a1aHui.
IIpomexyTouHas
aTTrecTanus:
ougpepernyuposanuvlil

BBIIIOJIHCHUA

3a4em

6.2

OK 01
OK 04

HccnenoBanue cBONUCTB
pacTBOpPOB

UccnenoBats pusnko-
XUMHUYECKHUE CBOMCTBA
HCTUHHBIX paCTBOPOB

Tekymmii KOHTPOJIb:
OIICHKA BBITIOJTHEHUS
PAaKTHYECKHUX padoT;
YCTHBIN OIPOC;
TECTUPOBAHUE;

OLICHKA pelIeHUs 3a/1ay;
TEPMHHOJIOTUYECKU I
JUKTAHT;
OLICHKA
Kelc-3aJaHui.
IIpome:xyTouHast
aTrecTaums:
oughghepenyuposanmulil
3auem

BBITIOJIHCHUA

11

IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJePKaHUE (COePKAHNE NPUKIIATHOTO

MO/1YJIAA)
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Tunsl oeHOYHBIX

Ne OK Moayas/Pa3nen/Tema | Pe3yabrat o0yueHust .
MeponpusiTHi
7 Paspnen 7. OuenuBath nocJjieacTeus [3ammra Keiica (¢ yuerom
Xumus B ObITY U OBITOBOM U Oynymiei
MPOU3BOJACTBEHHOMI NMPOU3BOACTBEHHOM npodeccuoHaIbLHOM
AesITeJIbHOCTH AeITeJIbHOCTH YeJIOBeKa |1eATeJbHOCTH)
yejJ0oBeKa ¢ MO3MIuH
JKOJIOTHYECKOM
0e3onmacHocTH
OK 01 XuMmus B ObITY U OnenuBath nocnenctsus |Texkymmii KOHTPOJIb:
OK 02 MIPOU3BOICTBEHHOMN OBITOBOM U — OIICHKA BBITIOJIHCHHMS
OK 04 JIESITEIIbHOCTH YEJIOBEKA |ITPOU3BOJICTBEHHOM NPAaKTHYECKHUX PadoT;
OK 07 JIeSTeNBHOCTH HenoBeka ¢ |~ YCTHBIH 0npoc;

NO3UIINH YKOJIOTHUECKOU
0e30MacHOCTH

— TECTHPOBAHHUE;

— OIICHKA pPeUICHHUS 3a]1ay;
— TEPMHUHOJIOTHYCCKUH
JIMKTAHT;

— OIICHKA
KeWC-3a1aHu.
IIpomesxkyTounas
aTTecTalus:
ougpepernyuposantblii

BBIITOJIHCHHA

3a4em
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