DenepanbHOE TOCyJapcTBEHHOE 00pa3oBaTenbHOe OI0IKETHOR
y4YpeKIeHHe BhICIIero 00pa3oBaHus
«®uHaHcoBbll yauBepcuTeT npu [lpaBurenscrBe Poceniickoii @exepanun»
(PuHAHCOBBLIH YHHBEPCHTET)
Komnnenx uadopmMaTiKy U MporpaMMHUpPOBaHHSI

YTBEPXJIAIO

3aMecTUTe b AUPEKTOPA IO
yaebHo# paboTe

C¥— HIO. Jlonrosa

KT » lerees 2024 T

PABOYASA ITPOI'PAMMA OBIIEOBPA30OBATEJBHOI'O
YYEBHOI'O IPEJIMETA

OIlb. 08 XUMUSA

10.02.04 Obecneuenue nHMOOPMATMOHHOHN O€301TaCHOCTH
TEIEKOMMYHUKAITHOHHBIX CHCTEM

Mocksa 2024 r.



Pabouas nporpamma obiieobpazoBareasHoro yuebHoro npeamera paspadborana
Ha OCHOBE (elepalbHOr0 roCyIapCTBEHHOTO 00pa3oBaTEIBHOIO CTaHjapTa
cpenHero obmero obpaszoBanus (nanee — OI'OC COO), bdenepansHOro

rOCYIapCTBEHHOTO 00pazoBaTebHOTO cTaHmapTa CpeIHero
npodeccroHansHoro odpazoanus (nanee — ®I'OC CIIO) mo crnenuatbHOCTH
10.02.04 ObGecneuenue HHOOPMAIHOHHOMH Oe30MmacHOCTH

TEICKOMMYHHUKAIIMOHHBIX CUCTEM

Pa3zpaboTumk:

Komannuposa Auta BanepeeBHa, IpenogaBaTelib BbICIIEH KBAUTM(DUKAITMOHHON

kareropuu Kostemka HHOOPMATHKHA IPOIPaMMUPOBAHHUS

Pabouas nporpamma o61ieo0pa3oBaTebHOTO Y4eOHOTO IIpeIMeTa pACCMOTPEHA
U PEKOMEHJIOBaHAa K YTBEP)KIEHHIO Ha 3acelaHUU NpeIMETHOH (ILIMKIOBOI)
KOMHMCCHHM €CTECTBEHHOHAYUYHBIX U MaTeMaTHUYEeCKUX JUCIUTUIMH

Ipotokon ot « /6" » M2L 2024 1. Neo_ ¥

Ilpencenatens npeaAMeTHOH %

(LIMKJIOBO# ) KOMHCCUH /Caonosa H.H./

Rt o



1. OO0mas xapakTepucThKa pabouei mporpaMmbl 0011e00pa3z0BaTEILHOTO
y4eOHOTro IpeaMeTa

1.1. Mecto npeameTa B CTPYKTYpe OCHOBHOM 00pa30BaTeIbHON MPOrPaMMBI

OO6meoOpa3oBaTeNbHbI  yueOHBIH mpeaAMeT «XUMHS»  SBISETCA
00s13aTeNIbHOM  4YacThio  00I11e00pa30BaTEIbHOTO IMKJIA 00pa30BaTENbHOM
nporpammel o cnernuanbHocT 10.02.04 OGecnieuenne uHOpPMAIMOHHON
0€30IaCHOCTH TEJIEKOMMYHHUKAITHOHHBIX CUCTEM.

1.21lenm W TUTAHUpYEMBIE PE3YJBTAaThl OCBOCHUS 001Ie00pa30BaTEIILHOTO
npeaMeTa
1.2.1. Tlenp 061mI€00pa30BaTEILHOTO TIPEAMETA

OO01eo0pazoBaTeNbHbId  YUEOHBIH MpeaMeT «XHUMHs» O00ecredruBaeT
dbopMUpOBaHUE Yy CTYICHTOB MPEACTABICHUS O XMMHUYECKOH COCTaBIISIOIICH
€CTECTBCHHO-HAYYHONH KapTHUHBI MHUpPA KaK OCHOBBI TPUHATHS PEIICHUN B
KU3HEHHBIX U MPOU3BOJCTBEHHBIX CUTYallUsX, OTBETCTBEHHOTO MOBEACHUS B
IIPUPOJHOM CpeJie.

3amaun 00111e00pa30BaTENLHOIO yUeOHOTO TIPEeIMETA

1) chopMupoBaTh MOHUMAaHUE 3aKOHOMEPHOCTEH  MPOTEKaHUS
XAMHWYECKUX MPOLIECCOB U SIBIICHUN B OKPYKAIOUIEH Cpee, IETOCTHON HAYYHOU
KapTHHBI MUPA, B3aUMOCBSI3H U B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTAaBJIATH (POPMYJIbl HEOPTaHUYECKUX U
OpPraHUYECKUX BEILECTB, YPaBHEHUS XUMHUYECKUX pEaKUuid, OOBSCHATh HX
CMBICJI, UHTEPIPETUPOBATH PE3YIbTATHl XUMUYECKUX IKCIIEPUMEHTOB,

3) c(opMUPOBATh HABBIKM IMPOBENEHUS MNPOCTEUIIUX XUMHUYECKUX
HKCIIEPUMEHTAJIbHBIX HMCCJIEAOBAHUM C COOJIIOICHHEM MpaBWil 0OE€301acHOro
oOpalleHus C BEIIeCTBaMH U JIaDOpaTOpHBIM 000PYI0OBAHUEM;

4) pa3BUTh YMEHHUS WCIONb30BaTh HWHPOPMAIUIO XUMHUYECKOTO
XapakTepa U3 pa3InIHbIX HCTOUHUKOB;

5) chopMHpPOBAaTh YMEHHUSI TPOTHO3UPOBATH TIOCIEJACTBUS CBOECH
JESTEIIbBHOCTH U XUMHYECKHX MPHUPOJIHBIX, OBITOBBIX M TMPOU3BOJCTBEHHBIX
IPOLIECCOB;

6) c(opMUPOBATH MOHUMAHUE 3HAYUMOCTHU TIOCTHKEHUN XUMHUECKON
HAYKHU W TEXHOJIOTHH JIJIsl pa3BUTHS COIIMATLHON U MTPOU3BOJCTBEHHOMU cep.

1.2.2. Tlnanupyemsbie pe3yiabTaTbl OCBOEHUS 0011€00pa30BaATENHLHOTO TPEAMETA
B cootBeTcTBUU ¢ PI'OC CIIO 1 Ha ocaoBe PI'OC COO
Oco0oe 3HaueHue mpeaMeT UMeeT Nnpu (GOPMHUPOBAHUU U Pa3BUTHU
00X U MPOPECCUOHATBHBIX KOMIETEHIUMI:



Kon u HaumeHoBaHnE
(hopMupyemMbIx
KOMIICTCHITUH

HHaHI/IpyCMLIe PE3YJIbTAaThl OCBOCHUS IIPEAMETA

O6mme
(JIMYHOCTHBIE, METANIPEMETHBIC)

IIpenmeTHsle

OK 01. Bribupats
CITOCOOBI peIIeHIS
3aga4y
poheCcCUOHANTBHOMN
JIeSITeIIbHOCTH
MPUMEHUTEIHEHO K
Pa3ITHMYHBIM
KOHTEKCTaM

B yacTu TpyA0BOr0o BOCIIMTAHMS:

- TOTOBHOCTb K TPY/y, OCO3HAHHE [IEHHOCTH
MacTepCTBa, TPYAOTI00He;

- TOTOBHOCTH K aKTHBHOH JESITEIHHOCTH

TEXHOJIOTHIECKOMN u COIMAILHOMN
HaIpaBJICHHOCTH, CITIOCOOHOCTH
WHUIMHPOBATS, TJIAHUPOBATH u
CaMOCTOSTEIBHO BBITIOIHSATH TaKyIo
JIeATCILHOCTD;

- HWHTEpeC K  PANIMYHBIM  cdepam

npodeCcCHOHATLHON NEATETHHOCTH,

Osaanenne YHUBEPCATbHBIMHA

NMO3HABATEIbHBIMU JeHCTBUSIMM:

a) 0a30BBIC JIOTMUYECKUE JICHCTBHSL:

(bopmynupoBartb
mpobiemMy,

- CaMOCTOSITEIIBLHO
aKTyaJH3UPOBATh
paccMaTpuBaTh €¢ BCECTOPOHHE;

- YCTaHABIWBATH CYNIECTBEHHBIH MPH3HAK
WITH OCHOBaHHS  JUIA CpaBHEHWUSI,
KJIaCCU(PUKAIMK U 0000IICHUS;

- OTIPEEIIATH EJIN IeITEILHOCTH, 3a/1aBaTh

[apaMeTpbl U KPUTEPUU UX JOCTHKEHHUS;

- BBIABJIATD 3aKOHOMEPHOCTH n
IMPOTUBOPCHUUA B paccMaTpruBacMbIX
SABJICHUAX;

- BHOCHUTb KOPPCKTHBBI B JCATCIBHOCTD,

OLICHMBATH COOTBETCTBHUEC PE3YILTAaTOB

neirsiM, OHLCHHUBATh PUCKH HOCJ'IG,Z[CTBPIIZ
ACATCIIBHOCTH,

- pa3BHUBAThb KPCATHBHOC MLIINIJICHUEC IIPpU
PCHICHUH KNU3HCHHBIX r[po6neM

0) 6a30BbBIC UCCIICIOBATEIILCKUE JICHCTBUS:

- BIAJIETh HaBBIKAMHA yaeOHO-
HCCIIeI0BAaTEIbCKOM n MIPOEKTHOU
NeATeTLHOCTH, HAaBBIKAMH  Pa3pelIeHUs
npobiem;

- BBISBJIATH IPUYHUHHO-CIICACTBCHHBIC CBA3U
U aKTyaJlusupoBaThb 3aaavdy, BBIIBUTATH

THUIIOTE3Y €C peuiCHu, HaxoauThb

apryMeHThl s JI0Ka3aTeIbCTBA CBOMX
YTBEP)KICHUH, 3a1aBaTh MapaMeTpel H
KPUTEPUU PELICHHUS;

- aHaJIM3UpPOBATh IIONYYEHHBIE B XOJE
pEIIECHUs 3aa4ll Pe3yJIbTaThl, KPUTHUECKU
OIICHUBATH

nux JOCTOBEPHOCTD,

- BJIAJ€Th CUCTEMON XMMHYECKUX 3HAHUU,
KOTOpasi BKJIIOYAET: OCHOBOIIOJAraroliue
MMOHATUS (XUMHUYECKHHA DIIEMEHT, aTOM,
JJIEKTpOHHAs 000JI0YKa aroma, s-, p-, d-
JJICKTPOHHBIE OpOWTAIM aTOMOB, HOH,
MOJIEKYIIa, BAJICHTHOCTb,
3IEKTPOOTPUILIATETILHOCT, CTEICHb
OKHCIICHUS,

MOJIApHas

XUMHWYECKasl CBS3b,
MOJISIPHBII

MOJIb,
Macca, 00BeM,
YIACPOIHBIH  cKeneT, (QyHKIMOHATbHAS

Ipynmna, paaukan, H30Mepus, H30MEpHl,

TOMOJIOTHYECKHI pan, TOMOJIOTH,
YTIEBOAOPOIBL, KHCJIOPO/I- u
a30TCoJIepKaIIne COEIUHEHMS,
OMOJIOTHYECKM  aKTHBHEIE  BEIECTBA
(yrmeBompl, XHUpHI, O€NKH), MOHOMED,
oJIuMep, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIC COEVHEHMSI,
KpHUCTaITHYeCKast pelieTka, THIIBI

XUMHYCCKUX PEAKIMHA (OKUCIHUTEIBHO-
BOCCTaHOBUTEIbHEIC, 9K30-U
SHIOTEPMHUYECKHE,
obMmeHa),

HEJJICKTPOJIUTHIL,

pcaKkuun HOHHOI'O

pacTBop, 3JIEKTPOJINTBHI,
3JEKTPOJIUTHYECKAs
JIUCCOLIAITHS,

BOCCTAHOBHUTCJIb, CKOPOCTb XUMHYECKON

OKHUCJIUTENb,

peaknuy, XUMHYECKOE  paBHOBECHE),
TEOPUU W 3aKOHBI (TEOPUS XUMHUYECKOTO
CTPOEHHsI OpPraHUYecKHx BemecTs A.M.
BytnepoBa, Teopus 3IEKTPOTUTHICCKOM
JMcconuanuu, nepuogudyeckuit 3akon .M.
MenpeneeBa, 3aKOH COXpPaHEHHUS MAacchl),
3aKOHOMEPHOCTH, CUMBOJMYECKHI S3bIK
XUMHH, (PaKTOJOTHYECKHE CBEJEHUS O

CBONMCTBax, COCTaBe, IOJNYYEHUHM U
0€301acHOM HCHOJIb30BAaHUN Ba)KHEHIINX
HEOPraHUYCCKUX u OpTraHNYCCKUX

BEHICCTB B OBITY W  NPAKTHYECKOM
JIeATEILHOCTH YEI0BEKA;

- YMETb BBISBJIATH XapaKTePHBIC MPU3HAKU
U B3aUMOCBSI3b HM3YyUYCHHBIX IOHITHH,
MPUMEHATh COOTBETCTBYIOIIME TMOHATHUA
MpH  ONHCAaHWA CTPOCHUS W CBOWCTB
HEOPTraHUYECKUX " OpraHUYECKUX
BEIIECTB M WX TIPEBPAICHUI; BBISBIATH
3HaHUH ¢

B3aMMOCBA3b XUMHYCCKHUX




Kon u HaumeHoBaHnE
(hopMupyemMbIx
KOMIICTCHITUH

HHaHI/IpyGMLIC PE3YJIbTAaThl OCBOCHUS IIPEAMETA

IIpenmeTHsle

O6mue
(JIMYHOCTHBIE, METANIPEMETHBIC)
MIPOrHO3UPOBAaTh HM3MEHEHHE B  HOBBIX
YCIIOBUSIX;
- yMeTb  [EPEHOCUTh  3HAHUS B

MO3HABATEIBHYIO0 MPAaKTUYECKYI0 O0JIaCTH
KU3HENESTEIbHOCTH;

- YMETh MHTEIPUPOBATH 3HAHUS U3 PA3HBIX
NpeAMETHBIX 00IaCTel;

- BBLABHraTb HOBBIE HJIEH, IpelaraTh
OpUTMHAJIbHBIE TIOAXO/bI U PELIEHHUS;

- CIOCOOHOCTh HX HCIONb30BaHHA B

MO3HABATEIBLHON U COUMANBHON TPAKTUKE

MOHATHSIMUA W TIPEJICTABICHUSAMHU JIPYTHX
€CTECTBCHHOHAYYHBIX TIPEIMETOB;
- YMEThb HCIOJNB30BaTh HAMMEHOBAHUS
XUMHYECKUX COCIMHEHUIA
MEXTYHAPOTHOTO COI03a TEOPETUICCKOM U
NPUKIAHOW XUMHH W TpPUBUAILHBIE
HA3BaHUs Ba)KHCUIIMX BEINCCTB (ITHUIICH,
(dheHom,
KHCJIOTa,

areTUIICH, TJIMIEPHH,
dbopManpnerun, — yKCycHas
TJIMIUH, YTapHBIA Ta3, YIJIEKUCHTBIN Tas,
aMMMaK, TallleHas W3BECTb,
colla W JApPYrux),
COCTaBJIATh (POPMYJIBI HEOPTAHUYCCKUX U

HeramecHas
HU3BCCTh, IIHUTHCBAs

OpTraHUYCCKUX BCIICCTB, YpaBHCHUSA

XMAMUYECKUX pEaKUud, OOBSICHATH HX

CMBICJI;  TIOATBEPXKAAThb  XapaKTepHbIE

XUMHYECKHE CBOMCTBa BEIIECCTB
COOTBETCTBYIOIIMMH JKCIIEPUMEHTAMU U
3aIIUCSIMH ypaBHEHUI XHMHYECKHUX
peaKuuii;

- YMETh YCTaHABJIUBATh MPUHAJIC)KHOCTh
HU3yYEHHBIX HEOPraHUYEeCKUX u
OPraHWYECKUX BELIECTB K OMpPENCICHHBIM
rpyImnmnam

XapaKTepU30BaTh UX COCTAB M BaKHEHIIINE

Ki1accaM nu COGI{HHQHHﬁ,
CBOﬁCTBa; OnpeacIsATb BUAbI XUMHYCCKUX

CBsI3EN (KoBasieHTHAS, HWOHHAs,

METAJIMYCCKasd, BOI[OpO,Z[HaSI), THIIBI

KPUCTAIUTMYECKUX  PENIETOK  BEIIECTB;
KJIACCU(PUIIMPOBATH XUMUYCCKUE PEAKITHH;
- chopmMupoBaTh TIPENCTABICHUSA: O
XUMHYECKOU COCTaBJISAIONIEH

€CTECTBEHHOHAYYHOM  KApTUHBI  MUpA,

pomM XMMHMHM B TIO3HAaHHWU  SIBJICHUH
npupobl, B GOPMUPOBAHUHN MBILICHHUS
KYJIBTYPBI JINYHOCTH, €€ PYHKIHOHATEHON
TPaMOTHOCTH, HEOOXOIUMOM ISl pEIICHHS
MPAKTHYECKUX 3a7ad W IKOJIOTUYECKH
000OCHOBAaHHOTO OTHOILEHHS K CBOEMY
3JIOPOBBIO U IPUPOIHOM Ccpesie;

- YMEeTb IPOBOAUTH  PACUYETHl IO
XMMUYECKUM (opMylnaM U ypaBHEHHUSIM
XUMHYECKUX PEAKIMHA C HCIOJIB30BaHHEM
(U3NUECKUX BETUYMH, XapaKTEPU3YIOLINX
BEIIECTBA C KOJUYECTBEHHOW CTOPOHBI:

Macchl, o0bema (HOpMalbHBIE YCIIOBHS)




Kon u HaumeHoBaHnE
(hopMupyemMbIx
KOMIICTCHITUH

HHaHI/IpyCMLIe PE3YJIbTAaThl OCBOCHUS IIPEAMETA

O6mme
(JIMYHOCTHBIE, METANIPEMETHBIC)

IIpenmeTHsle

rasos, BEILIECTBA;
WCIIONIB30BaTh CHCTEMHBIE XHMHUYECKHE

KOJIMYECCTBA

SHaHHUA  1JIA

KOHKPCTHBIX

IIPUHATUA
JKHN3HCHHBIX

pelieHuit B
CUTYaIUsIX,
CBA3aHHBIX C

BCIICCTBAMH )51 nx

IIPUMCHCHUEM

OK 02. OcytiecTBusiTh
IIOMCK, AaHalh3 U
UHTEPIPETAIUI0
nH(OpMaITIHy,
He00X0IMMOI JUISE
BBIITOJIHCHUA 3a1a4
npohecCHOHATBHOM
IEITENBHOCTH

B oGmactm  HeHHOCTH  HAy4YHOrO
MO3HAHMSA:

-c(hOpMUPOBAHHOCTH MHUPOBO33pEHMUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY

YPOBHIO Pa3BUTHA HAYKH U OOIIECTBEHHON

IMPAKTHUKHU, OCHOBaHHOT'O Ha

KyJIbTYD,
CBOET'0 MECTA B MOJHUKYJIbTYPHOM MHUDE;

Jaasuore
CIOCOOCTBYIOIIETO  OCO3HAHUIO
- COBEPIICHCTBOBAHUE  S3BIKOBOM U

YUTATENBCKOW KYJBTYpPbl Kak CpeIcTBa

B3aUMOJICUCTBUSA  MEXAY JIIOJAbMH U
MIO3HAHUS MUPA,;
- OCO3HaHUe LEHHOCTH Hay4YHOHU

ACATCIIBHOCTH, T'OTOBHOCTHL OCYHICCTBIIATH

MIPOEKTHYIO u HCCIEN0BATENBCKYIO
JIeSITENbHOCTh HMHAMBUAYAJIbHO U B TPYIIIIE;
OBaajeHue YHUBEPCAJIbLHBIMHU
Y4eOHBbIMU MO3HABATEJIbHBIMHU
JeHCTBUSIMH:

B) pabora ¢ nHQOpManue:

- BJIAJCTH HaBBbIKaMH TMMOJIy4YCHUA

WHQOpPMAIMK W3 KCTOYHHKOB Pa3HBIX

THIIOB, CaMOCTOATCIIbHO  OCYHICCTBJIATH

MOWCK, aHallu3, CHUCTEMAaTH3allui0 H
UHTEpPIpETAHI0 UHOOPMAIIMN Pa3IUIHBIX
BUJIOB U (hOPM TIpe/ICTaBICHUS;

- CO3/IaBaTh TEKCTHI B Pa3IMYHBIX opMaTax
C yYeToM Ha3HauYeHHs WHpOpMaNUU WU
eJIeBOM ayJIMTOPHH, BBIOUpast
ONTUMAJILHYIO (OpMy mpelncTaBIeHUS H
BU3YyaJIM3allly;

- OLIEHUBATH JIOCTOBEPHOCTD, JIESTUTUMHOCTh
MH(OPMaIUH, €€ COOTBETCTBHE IPABOBBIM U
MOpPaILHO-3THYECKUM HOpMaM;
- HCTOJB30BaTh cpezncTBa
MHQOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX
KOTHUTHBHBIX, = KOMMYHUKaTHBHBIX  H
OpraHU3alMOHHBIX 33/1a4 C COOJII0IEHHEM
TpeOOoBaHMIA

OProHOMMUKHU, TEXHHUKU

0e30IMmacHOCTH, TUTHEHBI,

- yMeThb IUIAHUPOBaTb M  BBHIOJHSATD
XUMHAYECKUN 3KCIIEPUMEHT (IIpEeBpalCHUs
OpraHUYeCKUX BELICCTB MPH HArpeBaHHU,
MOJyYeHUE OTHICHa U H3YyYeHHE ero
CBOWCTB, KaueCTBEHHBIC pEaKUUM Ha
albAETU/Ibl, KpaxMall, YKCYCHYIO KUCIIOTY;
JeHaTypauus OelKOB IpH HarpeBaHHH,
LBETHbIC pEAaKIMU OEJKOB; INPOBOIUTH
peaknud HOHHOTO OOMEHa, ONpeAeisTh
Cpely BOAHBIX PacTBOPOB, KaueCTBEHHbIC
peakiuu  Ha cynbdar-, kapOoHaT- U
XJIOPU-aHUOHBI, Ha KaTHOH aMMOHHUS;
pemarh 3KCIEepUMEHTaJIbHbIE 33Ja4d IO
teMam "Meramnel" u "Hemeramnsl") B

COOTBETCTBUU C IIpaBWJIaMH TEXHUKHU

Oe3omacHOCTH  NpH  OOpameHHH  C
BelIeCTBAMHU u nabopaTopHBIM
000pyI0BaHHEM; NPE/ICTABIIATh
PE3YJIbTaThl XUMHUYECKOTO IKCIIEPUMEHTA B
dopme 3aIicu ypaBHEHHUI
COOTBETCTBYIOIIUX peakuui u

(hOopMyJIMPOBaTh BBIBOJIBI HA OCHOBE 3THX
PE3yIIbTaTOB;

- yMeTh aHAJIM3UPOBATh XUMHUYECKYIO
WH(POPMAITHIO, TONyYaeMyl0 W3 Pa3HbBIX
MacCOBOM

HCTOYHHUKOB (Cpe,I[CTB

uHpOpMaIuu, cetb IHTEpHET U Ipyrue);

- BIQJETh  OCHOBHBIMH  METOJAMHU
HAY4YHOTO MTO3HAHHUS BEILECTB u
XUMHYECKUX  sIBIeHWH  (HaOmromeHue,
HU3MEpeHHeE, AKCIIEPUMEHT,
MOJICIIHPOBAHUE);

- yMETh TPOBOJAUTH  PacyeThl IO

XMUMUYECKUM (opMysiaM U ypaBHEHHUSIM
XMMUYECKUX PEaKUil C UCIIOJIb30BAHUEM
(U3NUECKUX BETUYMH, XapaKTEPU3YIOLINX
BEIIECTBA C KOJMYECTBEHHOH CTOPOHBI:
Macchl, o0bema (HOpMalbHBIE YCIIOBHS)
rasos,

KOJIM4EeCTBa BCIICCTBA,

HUCIIOJB30BaTh CHUCTEMHBIC XHMHYCCKHC




KO,I[ 1 HAUMCHOBAHUC

HHaHI/IpyCMLIe PE3YJIbTAaThl OCBOCHUS IIPEAMETA

(hopMupyemMbIx O6mme

KOMIIeTeHIUH (MMYHOCTHBIE, METAIIPEIMETHBIE) Hpemverrisie
pecypcocOepexenns, PABOBBIX ¥ | 3HAHWS IS TIPHHATHS  PEIIEHHH B
STHYECKUX HOPM, HOPM HMH()OPMALMOHHON | KOHKPETHBIX  JKMU3HEHHBIX  CUTYalHsX,

0€e30I1aCHOCTH;

- BJAJICTh HABBIKAMU pACIO3HABAHHUS U
3aIATH  HPOpPMAITHH, HH()OPMAITMOHHON
0€30I1aCHOCTH JIUYHOCTH;

CBsI3aHHBIX C BCIICCTBAMH nu nx

IMPUMCHCHUCM

OK 04. PabGorate B
KOJIJIEKTUBE i
koMmaHe, d(h(OEKTHBHO
B3aMMOJCHCTBOBATE C
KOJUIETaMH,
PYKOBOZICTBOM,
KJIMEHTaMH

- TOTOBHOCTbH K CaMOpPa3BUTHUIO,
CaMOCTOATCIIPHOCTU U CaMOOIIPEACIICHUIO,
- OBJIaICHHUC

HaBbIKAMH  y4eOHO-

HCCIEN0BATEIbCKOM, IIPOEKTHOU 5
COLIMATIBHOMN EATENBHOCTH;

OBnanenue YHHBepCaAIbHBIMHA
KOMMYHUKATHBHBIMH CHCTBUSIMU:

0) coBMeCTHAS IeATSIHHOCTD:

- IOHUMATh 1 UCII0JIb30BaTh NPCUMYIIECCTBA

KOMaH/THOHM W WHAWBHUYaTbHON paOOTHI,

- [IPUHUMATh eI COBMECTHOU
JesSITEIbHOCTH, OpPraHU30BbIBATH U
KOODIAMHHPOBaTh  JACHCTBUS 1O  ee

JIOCTHKEHHIO: COCTABJISTh IUIAH JEUCTBUM,
pachpenensiTh poid C Y4eTOM MHEHHH
Y4aCTHUKOB 00CyXIIaTh pe3yabTaThl
COBMECTHOH paboThI;

- KOOPAMHUPOBATh W BBIMOJHATE PabOTy B
YCJIOBHSIX ~ PEABHOTO, BHUPTYaJIbHOTO U
KOMOMHHUPOBAaHHOTO B3aMMO/ICHCTBUS;

- OCYIIECTBIISTh [IO3UTHUBHOE
CTpPaTeTUYECKOE TOBEJCHHUE B Pa3IUIHBIX
CUTyallusiX, TPOSBIATH TBOPYECTBO U
BOOOpaXKeHHE, OBITh HHUITUATHBHBIM
OBaajgenue YHHBepPCaIbHBIMH
PeryIsTUBHBIMU TEHCTBUAMM:

T') IPUHSTHE CeOs U APYTUX JIFOICH:

- IPUHUMATh MOTHUBBI M apTYMEHTHI JPYTHUX
JIOJEd  IpU  aHaIU3€  PE3yJIbTATOB
JIeATEIBbHOCTH;

- IpU3HABaTh CBOE IPaBO U MPaBO IPYTUX
To/ieit Ha OIHNOKH;

- pa3BUBaTh CHOCOOHOCTH MOHUMATh MUP C

MO3UIIMH JPYTOTO YeI0BeKa

- yMeThb IUIAHUPOBaTb M  BBHIOJHSATD
XUMHAYECKUN 3KCIIEPUMEHT (IIpEeBpalCHUs
OpraHUYECKUX BEUIECTB MPU HArpeBaHMUH,
MOJMy4YeHUE OTHICHa W H3yYeHHE ero
CBOWCTB, KaueCTBEHHBIC pEaKUUM Ha
albAETU/Ibl, KpaxMall, YKCYCHYIO KUCIIOTY;
JeHaTypauus OelKOB IpH HarpeBaHHH,
LBETHbIC pEAaKIMU OEJKOB; INPOBOIUTH
peaknud HOHHOTO OOMEHa, ONpeAeisTh
Cpely BOAHBIX PacTBOPOB, KaueCTBEHHbIC
peakiuu Ha cynbdar-, kapOoHaT- U
XJIOPUI-aHUOHBI, Ha KaTHOH aMMOHHUS;
pemarh 3KCIEepUMEHTaJIbHbIE 33Ja4d IO
teMam "Meramnel" u "Hemeramnsl") B

COOTBETCTBUU C IIpaBWJIaMH TEXHUKHU

Oe3omacHOCTH  NpH  OOpameHHH  C
BelIeCTBAMHU u nabopaTopHBIM
000pyI0BaHHEM; NPE/ICTABIIATh
PE3YJIbTaThl XUMHUYECKOTO IKCTIEPUMEHTA B
dopme 3aIcu ypaBHEHHUI
COOTBETCTBYIOIIUX peakuui u

(opMyITHpOBaTh BBIBOJBI HA OCHOBE ITHX
pe3yIbTaTOB




KO,I[ 1 HAUMCHOBAHUC

HHaHI/IpyCMLIe PE3YJIbTAaThl OCBOCHUS IIPEAMETA

(hopMupyemMbIx O6mme -
. eIMETHBIC

KOMICTCHITHH (IMYHOCTHBIE, METATIPEIMETHBIC) P
OK 07. | B 061acTH 3K0JIOrMYECKOr0 BOCIUTAHUSA: | - CHOPMHPOBATH MPEACTABICHHUS: O
CozeiicTBoBaTh - cpopMUPOBAHHOCTh  HKOJOTHUYECKON | XUMHYECKOH COCTaBIISIOLIEH
COXpaHCHHIO KYIBTYpBI, TIOHUMAaHHUE BIMSHUS | €CTECTBEHHOHAYYHOH  KapTUHBI — MHpa,
OKpYyKarollel cpepl, .

COLMAILHO-DKOHOMUYECKUX TPOLECCOB HA | pOJIM XUMHHM B [O3HAHUHM  SIBICHHUN

pecypcocOepekeHutio, . .
>DEKTHBHO COCTOSIHME MPUPOAHOW M COLMAIBHOW | MPUPOIbI, B (GOPMHUPOBAHUU MBIIUICHUS U
NeiicTBOBATh B | CpPelbl, OCO3HAHHE II00AJIBPHOIO XapakTepa | KyJIbTyphl IMYHOCTH, €€ (QyHKIMOHATBHON
Ype3BLIYaNHBIX 9KOJIOTHUECKHUX TIPO0IIeM; IPaMOTHOCTH, HEOOXOIUMOH [T PELICHUS
CUTYyalHUsIX - IUIAaHUPOBAaHWE M  OCYILIECTBJIECHHE | MIPAKTUYECKUX 3aJad U SKOJIOTHYECKU

JIEUCTBUN B OKPY’KAIOILEH CpeJie Ha OCHOBE
3HaHUA Leled YCTOMYMBOIO  pPa3BUTHUSA
YEJI0BEYECTBA,;
- AKTUBHOC

HETpUSTUE  JICHCTBUM,

NPUHOCAIINX Bpell OKPYXKAOLIEH cpeae;

- yMEHUue MIPOTHO3UPOBATh
HeOIaronpusTHoIE JKOJIOTUYECKHE
MOCJIEICTBUSA IpEeANPUHUMAEMBIX

JIEHCTBHMN, ITPENOTBPAILATD UX;

000CHOBAaHHOTO OTHOIIEHHS K CBOEMY
37I0pPOBBIO U IIPUPOTHOI Cpejie;

- YMETh co0I0AaTh npaBuiIa
9KOJIOTMYECKU 11e71eco00pa3Horo
MoBeIeHUsT B ObITYy MW  TPYZOBOH

JIESITENILHOCTH B LIEJISIX COXPAHEHUSI CBOETO
3JI0pOBbSI M OKpYXKaroled MPUPOJAHOU
cpensbl; YUYUTHIBATH ONacHOCTb

BO3I{€I\/'ICTBI/IH Ha  JKHBBIC OpraHu3Mbl

- pacIIMpeHHe OmbITa JESATENBHOCTH | ONPEIEIICHHBIX BEUIECTB, IIOHUMAsl CMBICIT
SKOJIOTMYECKON HAMPaBJIECHHOCTH; MoKa3aTellss MNpeAebHONM  JOMyCTUMOU
- OBJaJEHHE  HaBBIKAMH  y4eOHO- | KOHICHTPalUuH
HCCIEI0BAaTEIbCKOM, MPOEKTHOU u
COLMAJIBHOM JESITEIIBHOCTH
[1IK 3.2. TIpoBoauts | OBaagenue YHUBEPCAJIbHBIMH | YMETh:
TEXHUYECKOE y4eOHBIMHU NO3HABATEJIbLHBIMH | - IPUMEHATh HOPMATHBHBIC MPaBOBBIE
o0ciyKuBaHue, NelCTBUSIMU: aKTbl U1 HOPMAaTUBHBIE METOJUYECKUE
AUArHoCTHUKY, ©0) 6a30BbIe HCCIIeIOBATENBCKHE AeiCTBUA: | JOKYMEHTBI B OOJIACTH  3aIIUTHI
YCTpaHCHUE - cTaBUTh M (DOPMYINPOBATH COOCTBEHHbIC | HH(POPMaLUU
HEUCIHPABHOCTEN M | 337139y B 0Opa30BaTENLHOM AEITEIBHOCTH U
PEMOHT JKU3HEHHBIX CHTYaIUsIX; 3HATB.
TEXHUICCKUX - craBuThb  mpobaeMbl W 3ajaun, | - HOPMATHBHBIC MPABOBBIC AKTHI H
CpeacTs SAILHTEL JIOIyCKaroUI1e aJIbTepHAaTUBHBIE pelieHys; | HOPMAaTUBHBIC METOAMYCCKUC
uH(pOpMaLIUH.
- OLEHMBATh KAuyeCTBO CBOETO BKJIajga M | JOKYMEHTHI B  00OJacTH  3allUThI
HACTIOIB3yEMBIX B o
KQXKJIOTO y4JacTHHKAa KOMaHIbl B OOmWMi | HH(MOPMAIIUH
MH(OpPMaLMOHHO-
PE3yJIBTAT 10 Pa3padOTaHHBIM KPUTEPHIM
TEJIEKOMMYHHKAIIMO

HHBIX CHCTEMaAxXx H
CETAX




2. CTpyKTypa u coJepkaHue 00111e00pa3oBaTeIbHOr0 y4eOHOro rmpeameTa

2.1. O6bem yuebHOro npeameTa u BuAbl yueOHOM paboTh

Buy yuebnol paboThl

O0BeM B yacax

O06beM 00pa3oBaTeNbHON MPOTrpaMMBbl yUEOHOTO TIpeIMeTa 78
B TOM YHUCIJIE:

1. OcHOBHOE cojiepKaHuE 70
B TOM YHCIIE:

TeopeTuyeckoe oOydeHue 36
MPAKTUYECKUE 3aHATUL 24
J1a00paTOPHBIE 3aHIATHS 10
2. IlpodeccnoHambHO  OpPHUEHTHPOBAHHOE  COJEpXKaHWE  (cojaepikaHue 6

MIPUKJIAHOTO MOYJIS)

B TOM YHUCIJIE:

TeopeTHyYecKoe 00ydeHne 2

MPAKTUYECKHE 3aHITHS 4

[TpomexxyTounas arrecramus B hopme auddhepeHIInpoBaHHOTO 3a4eTa 2




2.2. TemaTn4eckuii TUTaH U COJIEpKaHUE 001Ie00pa30BaTEIILHOTO MIPEAMETA

Kongr
KOMIIETEHII
ui
HaumenoBanu dbopmupoBa
Coneprxanue yueOHOTo MaTepuana 1 (popMbl OpraHu3aluu O6wvem
€ pa3ziesoB u HUIO
NEeSITeIbHOCTH CTY/ICHTOB 4acoB
TeM KOTOPBIX
CIOCOOCTBY
€T 2JIEMEHT
IPOrpaMMBI
1 2 3 4
Pazgen 1. OCHOBBI CTpOCHUS BELIECTBA 6
Tema 1.1. Cojeprkanne ydeOHOro Marepuasa 4 OK 01.
Crtpoenue . 2
ATOMOR 1.CoBpemenHas Mozienb cTpoeHus atoma. 2.CUMBOIUYECKUIT
SA3bIK  XUMUU. XHUMHUYECKHH  DJIEMEHT. JIEKTPOHHAsS
XUMHYECKHUX
koHpurypamus aroma. 3.Kmaccudukanus XuMHYECKHX
AIIEMEHTOB U
mpHEpoTa 3JIEMEHTOB (S-, P-, d-2J1eMeHTHI).
. 4.BaneHTHBIE OJIEKTPOHBI. BaneHTHOCTb. DIEKTpPOHHAas
XUMHAYECKON .
CBSI3I IIPUPO/Ia XMMUUECKOH CBSI3U. DIEKTPOOTPULATENIBHOCTD.
5.Buabl  xummuueckod cBsi3u  (KOBaJeHTHAasl, HMOHHAasi,
MeTaJIJIM4€eCKast, BOAOPOIHAS) U CIIOCOOBI €€ 00pa3oBaHMUsL.
B TOM uncie npakTH4eCKUX 3aHATHN 2
1. Ilpaktudeckoe 3aHatrue. «Pemienne 3amaHuii  Ha 1
WCIIOJb30BAHUE XUMHYECKOM CUMBOJIMKA W  Ha3BaHHUM
COCIMHEHUIN 10 HOMEHKJIAType MEeXIyHapOIHOrO COr03a
TEOPETHUYECKOM W TPHUKIAJAHOW XUMHH W TPUBUAIBHBIX
Ha3BaHM A7 COCTABICHUS  XUMHUYECKHX  (opMmyl
JIBYXaTOMHBIX CO€TUHEHUN (OKCUIIOB, CYIb(UIOB, TUIPUIOB
U T.I.) U IPYTUX HEOPraHUUYECKUX COCIUHEHUN OTIEIbHBIX
KJIACCOB».
2. IlpakTuyeckoe 3aHATHE. «YCTAHOBIEHUE CBSI3H MEXIY 1
CTPOCHHEM  aTOMOB  XHUMHYECKHX  DJIEMEHTOB U
NEPUOUYECKUM  W3MEHEHUEM  CBOMCTB  XMMHUYECKHX
AJIEMEHTOB U UX COETUHEHUI B COOTBETCTBUU C MOJIOKEHUEM
Ileproanueckoi CUCTEMBI».
Tema 1.2. CopneprxaHue yueOHOro MaTepuasa 2 OK 01.
Ilepnoauyeckn | He mpemaycMoTpeHo - OK 02.
1 3aKOH H B TOM unce npakTHYeCKUX 3aHATUM 2




tabauua JI. 1.
Meunneneena

1 .IlpakTueckoe 3aHATHE «Pemenune MPaKTUKO-
OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJIaHni Ha
XapakTEepPU3alUI0 XUMAYECKHUX 3JIEMEHTOB «MeTallmnyeckue
/ HEMETANTMYECKHUE CBOMCTBA, AJICKTPOOTPHUIATEIIBHOCTD
XUMUYECKHUX JIEMEHTOB B COOTBETCTBUE C UX AJIEKTPOHHBIM
CTPOCHHEM M TOJIOKEHHEM B TMEPUOJUYECKON CHUCTEME
XUMuUueckux 3yiemMeHToB .M. MeHieneeBay.
1.Ilepuoanueckas cucTeMa XUMHIECKUX 371eMenToB 1. 1.
Menpaeneena.

2.®usnveckuii cmoica [lepuoamueckoro 3akona [1.1.
Menpaeneena.

3.3aKOHOMEPHOCTH  HW3MCHEHHUS CBOMCTB  XUMHYECKHX
DJIEMEHTOB, 00Pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIIECTB
B COOTBETCTBHH C IOJ0KEHHEM XHMHUUYECKOI'O0 DJIEMEHTA B
[lepunonnueckoii cucreme. 4. MUpPOBO33pPEHUECKOE U HAYYHOE
3HaueHue llepuommueckoro 3akona J[.M. Menpeneena.
[Tporuo3sst [I.11. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKUX
3JICMCHTOB.

Paznen 2. Xumnueckue peakuu

10

Tema 2.1.
Tuner
XAMHUYECKHX
peakuuit

Cogepxanue yueOHOro Marepuasa

1.Knaccudukanus v THITBI XUMHYECKHX PeaKuii ¢
Y4acTHEM HEOPIaHUYECKUX BEIIECTB.

2.CocraBiieHHE ypaBHEHUH PEaKIMii COCTUHEHUS,
pa3oXKeHUs, 3aMellleHus, OOMEeHa, B T.4. PeaKIIHil ropeHus,
OKHCJIEHUS-BOCCTAHOBJICHUS.

3.YpaBHeHus OKHUCJIEHUSI-BOCCTAHOBJICHUSI. Crenenn
okucieHusa. OKUCIUTeNb U BoccTaHOBUTENb. CocTaBleHue U
YPaBHUBAHHME OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA
METOJIOM  3JeKTpoHHoro  Oamanca.  OKHCIMTEIBHO-
BOCCTAHOBUTEJIbHBIE peakuuu B MIPUPO/IE,
IIPOM3BOJCTBEHHBIX Ipoleccax M IKU3HEAEATEIbHOCTU
OpraHU3MOB.

B ToMm uncne MPAKTUYCCKUX 3aHATUH

1. ITpaktnueckoe 3ansatne «KonmuecTBEeHHbIE OTHOLICHUS B
XUMHUU. OCHOBHBIE KOJHMYECTBEHHBIE 3aKOHbI B XUMHMU H
pacueTsl Mo YpaBHEHUSIM XMMHUYECKHX peakuuid. Moib Kak
€IMHUIAa KOJIMYECTBa BellecTBa. MolisipHas Macca. 3aKOHbI
COXpaHEHHS MacChl i YHEPTHH.

2. Ilpaktuyeckoe 3aHATHE «3aKOH ABOTrajpo. MOJSpHBIMA
00BeM ra3oB. OTHOCHUTENBHAS TUIOTHOCTh ra3oB. PacueTs o
YPaBHEHUSIM XHMHUYECKHUX pPEaKIUH C HCIOJIb30BaHUEM
Macchl, 00beMa (HOpMaJlbHbIE YCIIOBUS) ra30B, KOJIMYECTBA
BELIECTBAY.

OK 01.




Tema 2.2.

Copepxanue yueOHOTO MaTepHralia

DIEKTPOTUTHY
eckast

JUCCOITHAITUS U
HMOHHEIN 0OMEH

1.Teopust 3MEKTPOIUTHUECKON TUCCOLIUALINU.

2.oHnsL.

3.D5eKTPOIUTHI, HEAIEKTPOIUTHI.

4.Peakuuu HOHHOTo oOMeHa. COCTaBJICHHE PEAKIIU HOHHOT'O
oOMeHa IMyTeM COCTAaBJICHHUS UX MOJHBIX M COKPAIEHHBIX
VWOHHBIX YPaBHEHUM.

5.KucrnoTHO-0CHOBHBIE peaKIuu.

6.3aaHKs Ha COCTABICHHE HOHHBIX PEAKIHii

B ToM uncie npaktuyeckue 1 JabopaTopHbIE 3aHATHS

1.JIaboparoproe 3ansTHE « TUITBI XUMHUYECKUX PEaKITUD.

-

OK 01.
OK 04.

Konrponbaas pabora mo Teme «CTpoeHue BemiecTBa H
XMMHUYECKHE PEAKIHH».

OK 01.
OK 04.

Pazgen 3. Ctpoe

HHE U CBOMCTBA HCOPIraHNYCCKUX BCIICCTB

16

Tema 3.1.

Cogepxanue yueOHOro Marepuasa

Knaccudukanm
i,
HOMCHKJIaTypa
U CTPOCHHE
HEOPraHu4ecK
UX BEIIECTB

1.ITpenmeT HEOPraHUYECKOW XMMUH.

2. Knaccugukanus Heopranuueckux seuiects. 3.IIpoctsie u
CJIOKHBIE BELIECTBA.

4.OCHOBHBIE  KJIACChl  CJOXHBIX
TUAPOKCUbI, KUCIIOTHI, COJIN).
5.B3anMocCBs3p HEOpraHMYecKUX BellecTB. 6.ArperaTrHble
cocrosiHusl BemiecTBa. /.Kpucramnmueckue u aMopgHBIC
BEIIeCTBA. THIBI KPHUCTANIMYECKUX PEIHIETOK (aToMHasd,
MOJIEKYJISIpHAsi, HOHHAas, MeTaJuluyecKas). 3aBUCHUMOCTb
(Gu3MUecKUX CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON
PELIETKA.

8.3aBUCUMOCTh XMMHMYECKONH aKTHBHOCTU BEILECTB OT BHJA
XUMHYECKOHN CBSA3U U THIA KPUCTAUINYECKON PEIIETKH.
9.ITpuynHBI MHOTOOOpa3usl BEIIECTB.

BEIIECTB  (OKCH/IBI,

B ToMm uncne MPAKTUYCCKUX 3aHATUH

1. IIpakTruyeckoe 3aHaTue «PeneHre NpakTHUECKUX 3aaHUi
no KjiaccupukKaluy, HOMEHKJIAType U  XHUMHUYECKUM
dopMynaM HEOpraHWYECKHX BELIECTB Pa3IMYHBIX KJIAcCOB
(yrapHelii Ta3, YIVIEKHCIBIM Ta3, aMMHaK, W JPYIrHX):
Ha3bIBaTh U COCTABIATH (POPMYJBI XUMHUUYECKUX BELIECTB,
OTpPEAEINATh MPUHAJIEKHOCTD K KJIacCy».

2. IlpakTnueckoe 3aHsTue «Pelmenne npakTHYecKuX 3a1aHni
no KjiaccupukKaluy, HOMEHKIAType U  XUMHUYECKUM
dopMynaM HEOpraHWYECKHX BELIECTB Pa3IMYHBIX KJIAcCOB
(rameHass M3BeCTb, HeraiieHas M3BECTh, NMUTHEBAs COJa U
JPYTUX): Ha3bIBaThb M COCTABIATH (DOPMYIJIBI XUMHUECKUX
BEIIECTB, ONPEENIATh MPUHAJIEKHOCTD K KJIacCy».
1.HomeHknaTypa HEOpraHMYeCKHX BEIECTB: Ha3BaHUE
BEIIECTBA UCXO/IS U3 UX XUMUYECKON (hOPMYIIBI MITN
COCTaBJIEHUE XUMHUYECKOU (hOPMYJIBI UICXOS U3 Ha3BaHUS
BeniecTBa 1o mexxayHapoHoit (MIOITAK) unu
TPUBHUAJILHOW HOMEHKJIATypE.

2.VcTouHUKH XUMUYECKOH nH(popMaImu (CpeicTB MacCOBOM
uHpopmanuu, cerb HWutepHer wu npyrme). 3.Ilomck
uHpopMaun 1o Ha3BaHUSIM, UICHTUPHUKATOPAM,

CTPYKTYPHBIM opMyJiam.

OK 01.
OK 02.
I1K 3.4.




Tema 3.2. Copepxanne yueOHOro MaTrepuasa 8 OK 01.
®usuxo- Meramibl. O6mue (QU3MYEeCKHe W XMUMHUYECKUE CBOWCTBA OK 02.
XUMUYECKUC metautoB. CrocoObl MOMydYeHHs. 3HAYCHHE METAUIOB M IIK 3.4.
CBOMCTBA HEMETAJJIOB B MPHUPOJIE U JKU3HEAEATEIBHOCTH YelloBeKa U
HEOPraHU4eCK | oprann3mMoB. Koppo3ust MeTamioB: BUABI KOPPO3HHU, CIIOCOOBI 2
UX BEILECTB 3alIMThl METAJUIOB OT KOPPO3HUH.
Hewmeramner. Obuie ¢usznyeckre ' XMMHYECKUE CBOMCTBA
HemeTayuioB. TunuuyHble cBoiicTBa HemeramuioB V- VII
rpymn. Knaccupukanyss ¥ HOMEHKJIATypa COEIWHEHHN 2
HemeTalioB. KpyroBopoTel OHOr€HHBIX 3JIEMEHTOB B
npUpoJe.
XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX
BEIECTB (OKCHUJIOB, THUJIPOKCUIOB, KHCIOT, COJIEW M 1p.). 2
3aKOHOMEPHOCTH B M3MEHEHHM CBOICTB MPOCTBIX BELIECTB,
BOJIOPOJIHBIX COSAMHEHUH, BBICIINX OKCHUJIOB M THAPOKCHIOB.
B TOoM uncie npakTHYecKuX 3aHsATUH 2
1. Ilpaktnueckoe 3anatue «CocraBieHue ypaBHEHHUH
XUMHYECKHX PEAKIHA C ydJacTHEM IPOCTBHIX U CIOXKHBIX
HEOPraHMYECKUX BEIIECTB: METAIJIOB U  HEMETAJUIOB;
OKCH/JIOB METAJJIOB, HEMETAJUIOB U aM(OTEPHBIX AJIEMEHTOB;
HEOPraHMYECKUX KHUCJIOT, OCHOBAaHUH U  aM(pOTEpHbIX
THJIPOKCUIOB; HEOPraHMYECKUX COJIeH, XapaKTepU3YIOIINX 9
UX CBOWCTBa».
2. Ilpaktmueckoe  3aHATHe  «PemieHne  IPaKTHKO-
OpPUEHTHPOBAHHBIX TEOPETHUECKUX 3aJaHUi Ha CBOMCTBA,
coCTaB, TMONyudeHHE W  O€30MacHOe  HCIOJIb30BaHHE
BOXHEHIINX HEOPraHWYECKUX BEIIeCTB B OBITY H
NPAaKTUYECKOHN IESTEIILHOCTH YEIIOBEKAY.
Tema 3.3. Copneprxanue yueOHOro MaTepuasa 2
Wnentndukanl | He npeaycMoTpeHO -
v B ToM umcie npakTHYECKUX U JIAOOpaTOPHBIX 3aHATUI 2
HEOPraHu+ecK | 1, JlaGoparopHoe 3aHATHE «nenrudukanms
HX BCHICCTB HEOPTaHWYECKHMX BEIIECTBY. 1
KoHnTponsHas
pabora 2 KonTponbhas padora no teme: «CBONCTBAa HEOPraHUUYECKUX 1 OK 01.
BEILECTBY. OK 02.
OK 04.
Paznen 4. CtpoeHue U cBOKWCTBa OPraHMUECKUX BEIIECTB 30
Tema 4.1. Copneprkanue yueOHOro MaTepuasa 6 OK 01.
Knaccndpukany | 1.ITosiBiieHre U pa3BUTHE OPraHMYECKOM XUMUM KaK HAyKH. 2 IIK 3.4.
a1, CTpoeHue U | IIpenMer opraHuyeckor XuMuu. MecTo u 3HaueHHe
HOMEHKJIATypa | OpraHMYeCKOW XHUMHUH B CHCTEME €CTeCTBEHHBIX HAYK.
OpPraHuvecKux | 2.XHMHUYECKOe CTPOCHHUE KaK MOPSAIO0K COeAMHEHUS aTOMOB B
BCIICCTB MOJIEKYJIe  COTJAaCHO WX BAJEHTHOCTH. 3.OCHOBHEIC

MIOJIOKEHUSI TEOPHUH XUMHYECKOIO CTPOECHMSI OpPraHMYECKHX
coequuenni  A.M. bBytiepoBa. YriepoaHbId  CKeJeT
OpPraHUYECKON MOJIEKYJIBI.

4.3aBUCUMOCTb CBOICTB BEIIECTB OT XUMHUYECKOTO CTPOEHUS
MoJieKy1. M3oMepust 1 n30Mepsbl.




S.Ilonsatne o0  ¢yHKUMOHANBHOM  Tpymme. Pagukai.
[TpuHIMIBI KNacCUPUKALMKA OPTaHUYECKUX COCTUHEHUH.

6.MexxayHapoHas HOMEHKJIaTypa u IIPUHLUIIBI
HOMEHKJIATypbl OPTaHUYECKUX COCITUHEHUN.
7 Ilonstue 00 a30TCOAEpKALINX COCIMHECHUSX,

OMONIOTMYECKH AKTUBHBIX BEIIECTBaX (yIJIeBOJax, JKHUPaX,
Oenkax M JAp.), BBICOKOMOJIEKYJISIPHBIX COEIUHEHMSIX
(MOHOMED, TTOJIUMEP, CTPYKTYPHOE 3BEHO).

B TOM uncie npakTH4EeCKUX 3aHATHU

1. IIpaktnueckoe 3ansatue «HomeHknarypa opraHMYecKHX
COEIMHEHU N OTJIEJIbHBIX KJIaCCOB (HacChIIICHHBIE,
HEHACBIIICHHBIE U apPOMAaTUYECKUE YIJIEBOJOPOBI, CIIUPTHI,
(beHOoIbI, aTbeTUAbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIP.)».
2. [Ilpaktnueckoe 3aHATHe «COCTaBICHUE IIONHBIX U
COKpAIIEHHBIX ~ CTPYKTYPHBIX  (OPMYyJT  OpPraHMYECKHX
BEUIECTB OTACIBHBIX KJIACCOB, MCIIOJIb3Ysl MX Ha3BaHUA II0
CUCTEMATUYECKON M TPUBHUAJIBHOW HOMEHKJAType (ITHIIEH,
alleTWieH, IIUUEepuH, (eHoa, GopMalbleru, YKCycHas
KHACIOTa, ThunuH). Pacdersr mpocreimeid  (Gopmyiisl
OpPraHMYECKON MOJIEKYJIbI, UCXOJS U3 3JIEMEHTHOIO COCTaBa
(B %)».

Tema 4.2.
CsoiicTBa
OpraHUYECKUX
COCIMHCHUI

Copepxanue yueOHOro MaTepuana

18

1. ®usuko-xumMuyeckue CBOMCTBA OPraHUYEeCKUX
COEIMHEHUN OTJIENIbHBIX KJIACCOB (ocobennoctu
KIaccupuKamuyl ¥ HOMEHKJIATYphl  BHYTPH  KJjacca;
TFOMOJIOTHUECKUH pax M obmas ¢opmyna; H30MEpHUs;
¢usnyecKkue CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIOCOObI
MOJIy4EHUs):

— TIpeneNbHbIe YTIICBOAOPObl (aJKAHBI M IUKJIOATKAHBI).
['opeHne MeTaHa Kak OJUH U3 OCHOBHBIX MCTOYHHKOB TEILIa
B IIPOMBIIIJIEHHOCTH U OBITY.

2.CBoiicTBa TPUPOAHBIX YIJIEBOJOPOJIOB, HAXOXKICHHE B
IPUPOJIE€ U IPUMEHEHHUE AJTKaHOB;

— HeTpe/iesIbHbIE (aJIKEHBI, AIKUHBI U ajaKaaueHsl. 3.1 opeHue
aleTHJIEHA KaK UCTOYHHUK BBICOKOTEMIIEPATYPHOTO IMJIaMEHU
JUISL CBAPKU U PE3KU METAJIIOB.

- ApPOMATUYECKHE YIIIEBOAOPOAbI

1.Kucnopoacoaepxaiiue coequHeHUs: (CIUPTHI U (PEHOIBI,
KapOOHOBBIE KUCIOTHI M A(UPHI, aTbACTUIBI U KETOHBI,
JKUPBI, YTIIEBOIBI).

2. IlpakTHdeckoe MpUMEHEHUE STHIICHTIIMKOJS, TIUICPUHA,
¢enomna.

3.Ilpumenenue GopMalbeTH/Ia, aleTaablAeTHaa, YKCYCHON
KHUCIIOTEL.

4 Mplna KaK COJHM BBICHIUX KapOOHOBBIX KHCJIOT. Moromue
CBOMCTBA MbIJA.

1.A30Tconep:kaniiue coeIMHEeHNs (aMUHBI 1 aMUHOKHUCIIOTHI,
Oenkn).

2.BbICOKOMONEKYIISIpHBIE COEAMHEHUS (CHHTETUYECKHE U
OMOJIOTHYECKU-aKTHBHBIE).

OK 01.
OK 02.
OK 04.
[IK 3.4.




3.Monowmep, MOJIUMEp, CTPYKTYpPHOE 3BEHO.
4 TlonmuMepu3anus 3TUJIEHA KaK OCHOBHOE HAIPaBJICHUE €T0
HCIIOJIb30BaHUS.

5.I'eneTnyeckas CBsI3b MEXKAY KiacCaMH OPTraHUYECKHUX
COCIMHECHMH.

B ToM uyncie npakTH4ecKuX U JJabOpaTOPHBIX 3aHATUI

1. IIpaktnueckoe 3aHsATHe «CBOMCTBA OpPraHUYECKHUX
COCMHEHUIN  OTHENbHBIX  KJIaccoB  (TpUBHAJbHAs U
MEXIYHAapoJHas HOMEHKJIATypa, XUMHUYECKHUE CBOMCTBA,
CIOCOOBI  TIOJIYYCHHS): npeaenbHple  (aIKaHbl W
LIUKJIOAJKAHbI), HeNpeAelbHble (JIKEHbI, aJKUHBI U
aIKaJIMeHbl) U apoOMaTHYeCKUe YTIEBOAOPOAbI, CHUPTHI U
(deHonbl, KapOOHOBBIC KHCIOTHI U J(PUPHI, aTbJACTUABl U
KETOHBI, aMUHBl U aMHHOKHCIIOTBHI, BBICOKOMOJIEKYJISPHbIC
COCIMHECHUS. 3aJaHus Ha  COCTaBIICHUE  ypaBHEHUU
XUMHUYECKHX PEaKIUil ¢ y4acTHeM OpraHu4eCKHX BEIIEeCTB Ha
OCHOBAHUU UX COCTaBA U CTPOCHUSI».

2. Ilpaktuueckoe 3anatue «CocCTaBlI€HHE CXeM peakiuil (B
TOM YHCJI€ 0 TPEAJIOKEHHBIM IETOYKaM MpPEeBpaIICHUH),
XapaKTepU3YIOUINX XHUMHUYECKHUE CBOICTBA OPraHUYecKuX
COCTMHEHUH OT/IEBHBIX KJIACCOB, CIIOCOOBI UX TIOMyUCHUS U
HA3BaHHE OPraHUYECKHX COCTUHEHUI MO TPUBHAIBHON WU
MEXIYHAPOJIHONU CUCTEMAaTUUECKOW HOMEHKIIATYPE.
Pemennie  MpakTUKO-OPHUEHTUPOBAHHBIX  TEOPETUUYECKUX
3aJ]laHU HA CBOMCTBA OPraHUYECKUX COEIMHEHUHN OTAEIbHbBIX
KJIACCOBY.

3.JIaGoparopuoe 3ansTtue «lIpeBpamieHus OpraHMYECKHX
BEIIIECTB MTPU HATPEBAHUI.

Tema 4.3.
Nnentudukai
Hst
OpPraHUYECKUX
BEIIECTB, UX
3HaYEeHUE U
MIPUMEHEHHE B
OBLITOBOH U
MIPOU3BOJICTBEH
HOM
JIeITeTbHOCTH
YyeJ0BeKa

Copepxanue yueOHOT0O MaTepuana

1.buooprannyeckue COEUHEHMUS. [IpumeneHne 51
Ouosornyeckas poib yrieBoa0B.

2.0KuClieHUe YIIeBOJOB — HMCTOYHUK DJHEPTUM SKUBBIX
OpraHU3MOB.

3.0061acT IPUMEHEHHUSI aMUHOKHUCIIOT.

4 TlpeBpateHus 0emKoB MUIIN B OpraHusMme.

5.buonornueckue GyHKIUNA OEITKOB.

6.buonornueckne GyHKINHU KUPOB.

7.Ponb opraHn4eckoil XMMHUHU B PELLIEHUU MPoOIeM MUILEBOI
0€30I1aCHOCTH.

1.Ponp opraHuyeckod XWMHHU B pELIEHUH MpoliIemM
HHEPreTUUECKOi Oe30MacHOCTH, B pa3BUTHM MEAMLIMHBL,
CO3/JIaHUU HOBBIX MaTE€pUaJIOB, HOBBIX MCTOYHHUKOB SHEPTUU
(anmbTepHATUBHBIE UCTOUHUKU YHEPTUH).

2.0macHOCTh  BO3JICHCTBHSI HA  JKMBBIE  OpraHU3MBI
OpraHMYECKHUX BELIECTB OTJIIEIbHBIX KJIACCOB
(yrineBomopobl, CHUPTHI, (EHONBI, XJIOPOPraHUYECKUE
NOPOM3BOJIHBIC, aJbJAETHIBl W JIp.), CMBICT IIOKa3aTels
peJIeIbHO AOMYCTUMON KOHIIEHTPAITHH.

B Tom uuncne nabopaTopHbIX 3aHATUI

1.JIaboparoproe 3ansitue «Mnentudukanus opraHMUYECKHX
COEIMHEHUI OTAENIBHBIX KJIACCOB)»

OK 01.
OK 02.
OK 04.
[1IK 3.4.




Konrtponbnas pabora mo pazzmeny: «CTpoeHue M CBOICTBa
OpPraHUYECKUX BELECTB.

Pa3zpgen 5.

Kunernueckue wu TCPMOAUHAMHUYCCKUC  3aKOHOMCPHOCTH

IMPOTCKAHNA XUMHUYCCKHX peaKI_II/Iﬁ

Tema 5.1
CkopocThb
XUMHYCCKHX
peaKIuii.
XUMHYECKOE
paBHOBECHE

Conepkanue yueOHOro MaTepraia

1.CxopocTh peakuuu, €€ 3aBHUCUMOCTb OT pPa3IudHbIX
(aKTOpOB: MPUPO/IBI PEaTNPYIOIINX BELIECTB, KOHIICHTPALIN
pearupymoomux  BeIIeCTB, TEMIepaTypbl W  IUIOIIAIH
PEaKIMOHHOH ITOBEPXHOCTH.

2.TennoBble 3((EKTbl XUMHUECKUX peakiuid. IK30-U
SHJIOTEPMHUYECKHE, PEaKIINU

3.00paTUMOCTb peaKIui.

4. XMMH4ecKoe pPaBHOBECHE U €TI0 CMEIIEHHE MO/ IeHCTBHEM
pa3nu4HbIX  (aKTOPOB (KOHIEHTpAIMs pPEareHTOB WU
NPOJIYKTOB PEaKLUH, JaBJICHUE, TEMIIEpaTypa) AJIsl CO3AaHUsI
ONTUMAIIBHBIX ~ YCJIOBUH  TPOTEKaHHUS  XHUMHYECKHX
IPOLIECCOB.

5.Ipunnun Jle latense.

B ToM uncne MNPAaKTUICCKHUX 3aHATUMN

1. Ilpaktnueckoe  3aHATHEe  «PemieHne  IPaKTHKO-
OPUCHTHUPOBAaHHBIX  33aJaHM Ha  aHaiu3  (aKTOPOB,
BIIMSIONIMX HA U3MEHEHUE CKOPOCTU XUMUYECKON PEaKLIUY, B
T.4. C NO3ULUN 3KOJOTMYECKH LIEIECO00Pa3HOr0 MOBEICHHUS
B OBITY U TPYAOBOM IEATEIBHOCTH B LEIAX COXPAHEHUS
CBOETO 3/10POBbS U OKPYKAIOLIEH TPUPOJHON CPEIbI».

2.  Ilpaktmueckoe  3aHATHE  «PemleHHe  IPAKTHKO-
OPHUEHTHPOBAHHBIX 33JaHUM Ha NPUMEHEHUE NpuHIuna Jle-
Ilfarenbe I HAaxXOXKIEHHsS  HANPABICHUA CMELICHUSA
PaBHOBECHS] XUMHUYECKOW pEaKIUU U aHaIU3 (PAKTOpOB,
BIIMSIOIIMX HA CMELICHUE XUMUYECKOIO PABHOBECUS.

OK 01.
OK 02.
IIK 3.4.

Pa3nen 6. PactBopsl

Tema 6.1.
Ilousrtue o
pacTBopax

Cojneprkanne yueOHOro Matepuana

1.PactBopeHne  Kak  (U3MKO-XMMHMYECKHH  mpoliecc.
2.PacTBOpEI.

3.CrocoOb! MPUTOTOBJIEHUS PACTBOPOB. PacCTBOPUMOCTS.

4 MaccoBast 07151 pacTBOpeHHOro BemiectBa. (CMbIC
nokasaressl IpeAeabHO JOMyCTUMON KOHIIEHTpAallUUu U €ro
HCIIOJIb30BaHUE B OLIEHKE IKOJIOIMUECKON 0€30M1aCHOCTH.
5.IIpaBuna 3KOJOrMYECKH IEIecO00pa3HOro MOBEIEHHUsS B
OBITY M TPYIOBOMU JIEATEILHOCTH B IEIISIX COXPAaHEHHS CBOCTO
3I0pOBbsI M OKPYXarolleil MPUPOAHON cpelbl; OMacHOCTb
BO3/ICHCTBUS Ha )KUBBIE OPTaHU3MBI OTIPEICTICHHBIX BEIIECTB.
6.Pemenue NPaKTUKO-OPUEHTHPOBAHHBIX  PACUETHBIX
3alaHMd Ha PaACTBOPBI, HCIOJb3yeMble B OBITOBOH U
IPOM3BOJICTBEHHOH J1eATETLHOCTH YeJIOBEKa.

B toMm uunciae MPaKTUYCCKUX 3aHATUH

OK 01.
OK 02.
OK 07.
IIK 3.4.

Tema 6.2.
HccnenoBanue

Conepixanue yueOHOro MaTeprasa

He npenycmoTtpeno

B Tom uncne 1abopaTopHbIX 3aHITUN

OK 0I.
OK 02.
OK 04.




CBOMCTB [IK 3.4.

1.JJaboparopnoe 3ansitTue «[IpuroroBieHne pacTBOPOBY. 2
pacTBOpOB
Pazmen 7.I1podeccnoHanbHO-OPHEHTUPOBAHHOE COACpkKaHUE (CONEpiKaHUe 6
MPUKJIQJHOTO MOJTYJIs)
Tema CopepxaHue y4eOHOro Mareprasa 6 OK 01.
7.1.Xumus B 1.HoBseiimme 10CTHKEHUS XAMUYECKOM HAYKH ¥ XUMUYECKOM OK 02.
OBITY U TEXHOJIOTHH. OK 04.
IIPOU3BOACTBEH | 2.Ponp  XuMuM B OOECHEUYEHHHM  DKOJIOTMYECKOM, OK 07.
HOHI DHEPreTHYECKOM W IMIIEBOM 0E€30IaCHOCTH, pPa3BUTHH IIK 3 .4.
NEATENbHOCTH | MEIHMLIMHEL. 2
YeJI0BeKa 3.IlpaBuia moucka u aHaIM3a XMMUYECKONH MH(MOpMAIMH U3

pa3MYHBIX HWCTOYHUKOB (Hay4Has H y4eOHO-HAy4HAS

JUTEepaTypa, CPEACTBA MaccoBOW HH(pOpMAIMH, CETh

WuTepHer).

B TOM umciie NpakTHYECKHUX 3aHSATHI 4

1. Ilpaktuueckoe 3ansatue «llonck u aHanu3 KelcoB o

NPUMEHCHUN XMMHYECKHX BEIIECTB U TEXHOJIOTUH C yU4ETOM

Oynymiet npodecCHOHATBHOM JEATETbHOCTH 10 TeMaM: 2

BR)XHEUIIME CTPOUTEIILHBIC MaTePUaIIbl, KOHCTPYKIIMOHHBIC

MaTepuaibl, KpPackKd, CTEKJIO, KEepaMHKa, MaTepUaIbl IS

AJIEKTPOHUKH, HAHO MAaTEpUANIbl, TEKCTHIIbHBIC BOJIOKHA, 2

UCTOYHUKHA DHEPruM, OPraHu4YecKue ¢ MHHECPATbHBIC

yI0OpEHHUs, JIEKAPCTBEHHBIC BEIIECTBA, OBITOBAS XUMUSIY.

2. Ilpaktuueckoe 3ausatue. «lIpencraBieHue pe3ysbTaTOB

peleHus KelicoB B (hopMe MUHHU-IOKJIa1a ¢ Tpe3eHTaIen"
[TpomexyTtounas atrectanus (quddepeHInpOBaHHbBIN 3a4eT) 2

Bcero

78




3. VYcnoBus peanuzalnuu MpOrpamMMmbl  00IIe00pa3oBaTEILHOIO  y4eOHOIO

npeamMceTa

3.1. MarepuanbHO-TEXHUYECKOE 00ecrieueHue

JIns peanu3anuu nporpaMMbl 00111€00pa30BaTEeILHOTO IPEAMETA
JOJDKHBI OBITH TIPETyCMOTPEHBI CTICIIHAIbHBIC TTOMEIICHHS: YU4eOHBI KaOWHET

XUMHU.

O6opynoBanue ydeOHOro KaOuHeTa (HarjasigHble MMOCOOUs): HaOOpPHI
[IAPOCTEPIKHEBBIX MOJIETIEH MOJIEKYJ, MOJETH KPUCTALUTUYECKUX PEIIETOK,
KOJUICKIIUU TPOCTBIX M CIOXHBIX BEIIECTB W/WIM KOJUICKIIMU TOJIUMEPOB;
KOJUIEKIIMSI TOPHBIX TMOPOJ W MHUHEpasjoB, Tabiuila MenpaeneeBa, yueOHbIE
(bunbMbl, TUPPOBBIE 00pPa30BaTEIBHBIE PECYPCHI.

Texnuueckue cpenacrBa OOydeHHUsS: KOMIBIOTEp C  yCTpoOICTBamu
BOCTIPOM3BEIICHUS 3BYyKa, MPHHTEP, MYJIbTUMEAHA-TIPOCKTOP C OSKPaHOM,

MYHBTHMCHHﬁHaH A0CKa, YKa3Ka-IIpC3CHTCP IAJIA Hp€3€HTaHHﬁ.



3.2. MudopmamnmonHoe obecrieueHre peaan3ay MporpaMmsl

1. IleyaTHble U3MaHUS:
1. INa6puensn, O.C. Xumus. TexHomorndeckuii mpoib: y4ueo. 1
CTYJICHTOB yupexacHul cpea.npod.oopazosanus / O.C. 'abpuensH,

N.I".OctpoymoB. — M. :0O0pa3oBarebHO-U3JaTEIbCKUNA HEHTP «AKAAECMUS,
2024. - 304 c.

2. Andunorenona, M. B. Xumus: y4eOHMK W TIPAKTUKYM IS CPEITHETO
npodeccuoHanbHoro obpaszoBanusi/ U. B. Aupunorenoa, A. B. babkos,
B. A. TlonikoB. — 2-¢ u3a., ucnp. U gon. — Mockpa: M3marensctBo FOpaiit,
2023. — 291 c. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-
11719-6. — Texkcr: snextpoHHslid // OOpa3oBarenbHas 1iardopma HOpaiit
[caiit]. — URL.: https://urait.ru/bcode/513807 (nata oopamenus: 03.04.2024).

3. [leromuxuna, H. A. OO6mas xwumusa: ydeOHuk mis cno / H. A.
[[leronuxuna, JI. B. MunaeBckas. — Caunkt-IletepOypr: Jlans, 2021. — 164 c.
— ISBN 978-5-8114-6897-3. — Tekct: ayekTpoHHbIH // JlaHb: 3JIEKTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/165824 (nata
obpamenus: 03.04.2024). — Pexum ocTyna: i aBTOPHU3. TOJIb30BATEIICH.

4. Hukonbckuii, A.b. Xumus: y4yeOHHMK M OPAKTUKYM I CPEIHEro
npodeccuonansHoro oopazosanus / A. b. Hukonbsckuii, A. B. CyBopoB. — 2-¢
u3., nepepad. u gon. — Mocksa: U3narensctBo FOpaiir, 2023. — 507 ¢. —
(ITpodeccuonansuoe obpazopanue). — ISBN 978-5-534-01209-5. — Texkcr:
anekTpoHHbI // OOpaszoBatenbHas miarpopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/513537 (nara obpamenus: 03.04.2024).

5. XuMus: y4eOHUK Ui CpeaHero mpodeCCHOHAIbLHOro o0pa3oBaHus /
1O. A. JleGenes, I'. H. ®anee, A. M. I'ony6es, B. H. lllanoBan; mox oOruieit
pemakimerr I'. H. ®aneeBa. — 2-¢ wm3a., mepepab. m  gom. — Mockaa:
N3paTenscTBO IOpaiir, 2023.—  431c.— (ITpodeccuonanproe
obOpazoBanue). — ISBN 978-5-9916-7723-3. — TekcT: 3JIeKTpOHHBIN //
OO6pa3zoBartenbHas maTdopma FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/513073 (mata obpamenus: 03.04.2024).

2. JlonoTHUTEIbHBIC UICTOYHHMKH

1. T'yceBa, E. B. Xumus nns CIIO: yuebHo-metoauueckoe nocodue / E. B.
['ycea, M. P. Buranmuna, /. Y. Kynukosa. — Kazans: KHUTYVY, 2019. — 168
c. — ISBN 978-5-7882-2792-4. — TekcT: aneKkTpoHHbIH // JlaHb: 3JIeKTPOHHO-
oubnunoreunas cucrema. — URL: https://e.lanbook.com/book/196096 (nara
obpamenus: 03.04.2024). — Pexxum 1ocTyna: Jjis aBTOPHU3. TOJIb30BATEIICH.

2. Yepuuxona, H. FO. Xumus B 1OCTyHOM H3JI0KEHUU: Y4eOHOE ITocoOue 1Jist


https://urait.ru/bcode/513807
https://urait.ru/bcode/513537
https://urait.ru/bcode/513073

cno / H. O. YepnukoBa. — 2-¢ uzn., crep. — Cankr-IlerepOypr: Jlans, 2022.
— 316 c. — ISBN 978-5-8114-9500-9. — Tekct: amekTpoHHbIN // JlaHb:
AIIEKTPOHHO-OMOIMOTeUHAS cucTema. — URL:
https://e.lanbook.com/book/195532 (mata oopamienus: 03.04.2024). — Pexum
J0CTyMa: JIJIsl aBTOPH3. TOJIb30BaTENCH.

3. llleBuuneina, JI. B. Xumus: yaednoe nocooue / JI. B. llleBanmpina, A. .
AmnapueB. — HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-
— TexcT: a5ekTpoHHbIH // JIaHb: 3J1eKTpOHHO-0MOMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/118505 (mara obpamienus: 03.04.2024). — Pexum
JIOCTYyTIA: JJIsl aBTOPU3. MOJIb30BaTENEH.

4. bnunos, JI. H. Xumus: yueonuk qys CI1O / J1. H. biunos, U. J1. [lepdunona,
T. B. CokonoBa. — 2-e u3f., crep. — Cankr-IlerepOypr: Jlans, 2021. — 260 c.
— ISBN 978-5-8114-7904-7. — TexcTt: snexkTpoHHbIN // JlaHb: 371€KTpOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/167183 (mata
obpamenus: 03.04.2024). — Pexum 1ocTyna: i aBTOPHU3. TOJIb30BATEIICH.

5. Uepnukosa, H. FO. Pemaem 3a1aun o XuMuu camoCTOSITENBHO (C OTBETAMH
u pemenusmu) / H. 0. Uepuukosa, E. B. MemepsikoBa. — 2-e u3z., ctep. —
Cankr-IletepOypr: Jlanb, 2023. — 330 c. — ISBN 978-5-507-45904-9. —
Tekct: anexrponnsii // JlaHb: 351eKTpoHHO-OMONMHMOTeUHas cuctema. — URL:
https://e.lanbook.com/book/291209 (nara obpamenus: 03.04.2024). — Pexum
JIOCTYTIA: JJIsl aBTOPU3. MOJIb30BaTENEH.

6. Pesnukos, B. A. COopHUK 33/1a4 U yIIPpaXXHEHHUI IO OPraHUYECKOW XUMUHU /
B. A. PesnukoB. — 3-¢ u3., crep. — Cankr-IletepOypr: Jlans, 2023. — 336 c.
— ISBN 978-5-507-46011-3. — Tekcrt: amekTpoHHbIH // JlaHb: 371€KTPOHHO-
oubnuoteunas cucrema. — URL: https://e.lanbook.com/book/293012 (mata
obparienus: 03.04.2024). — PesxuMm gocTymna: yisi aBTOPHU3. TOJIb30BaTENICH.

3. DIIEKTPOHHBIC H3TaHUS

1. hvsh.ru — Xypran «Xumus B IKOJIC».

2. https://postnauka.ru/themes/chemistry — nexmuu o XMMHUM Ha caiTe
[Toctrayxka. http://gotourl.ru/4780 (http://elementy.ru/)
Hay4Ho-nionynsipHbIii MPOEKT «IIEMEHTHI OOJIBIION HAyKM» ((hU3UKa, XUMUS,
MaTeMaTrKa, aCTPOHOMMSI, HAYKH O KM3HU, Hayku o 3emie). HoBocTu Haykw,
KHHI'Y, HAyYHO-TIOIYJISIPHBIE CTAThU, JICKUUH, SHIIUKIIONEINH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)

Caiit Hay4yHO-TIONYJIsIpHOTO KypHasa «llorenumamn». Kypnan uzgaércs ¢ 2005
r.,c 2011 r. — paznen «Xumus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)

CailT Hay4HO-TIONYJISIPHOTO )KypHaJia «XHUMHS U )KU3Hb». JKypHan u3naércs ¢
1965 1.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTkpbITast 3NeKTpoHHAs OnOIMoTeKa XuMUUeckoro nopraia «Chemnety,
COJIEPKUT yueOHbIEe U MH(OPMALIMOHHBIE MAaTEPHUAIIbI JIJISl IIKOJIbHUKOB U



http://gotourl.ru/4780
http://gotourl.ru/4783
http://gotourl.ru/4785
http://gotourl.ru/4786
http://www.chemnet.ru/rus/elibrary/

yuuTesnei. B Heil MOJKHO HallTH y4eOHUKH 10 O0Iel U HeOpraHMYEeCKOn
XUMHH, OPTaHUYECKON XUMUH, MYJIbTUMEANaMaTepUalbl, a TAKKE 3a1a4u
XUMHUYECKUX OJIMMIUAJ] C PEIICHUSIMU, 3a/1a4l BCTYIUTEIbHBIX 9K3aMEHOB JJIs
aOUTYypHUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
Nudopmarmonnsie MaTepuaisl 00 omumnranaax: MOCKOBCKOW TOPOICKOM,
Bcepoccuniickon, Menneneesckon, Mexxaynapoanou. [IpuBenensl 3anauun
TEOPETUUECKUX U AKCIIEPUMEHTAIBHBIX TYPOB, OJAPOOHbIE PEIICHUS, CITUCKHU U
dboTtorpaduu nmodbeauTenei.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

Cucrema TUCTaHIIMOHHOTO O0yUYeHHUs, HAallpaBJIeHHAs B IIEPBYIO ouepeb Ha
MOATOTOBKY K OJIMIMIINAJAM BCEX YPOBHEW — OT LIKOJIBHBIX J0
Mexaynapoanoi. CailT COIEpKUT OTPOMHOE KOJIMYECTBO 33]1a4,
CTPYIIUPOBAHHBIX KaK [0 TEMaM, TaK U Mo ojuMnuaaam. [1o BceM 0OCHOBHBIM
pazzesiaMm XUMHUU TPUBEJIEH TEOPETUUECKUI MaTepual U pa300paHbl pelieHUs
TUIIOBBIX 33]1a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)

[TopTtan no HanotexHonorusaM. OCHOBHasI 11€JIb — pPa3BUTHE 00pa30BaHUS B
00J1acTU HAHOTEXHOJIOTUM U MOJTOTOBKA K MHTEPHET-0JIUMITHA]IE T10
HAHOTEXHOJIOTUSIM.

9. http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas cnpaBouHas nuHGopMaiys 0 XMuMUYECKUX JIeMEHTaX U UX
CBOMCTBax (Ha aHTJIMICKOM SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/)

PyCcCKOSA3BIYHBIN CAUT O CBOMCTBAX XUMUYECKUX 3JIEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv)

HekoMmMmepueckuii caiiT OHJIaiiH-00pa30BaHusl, COJEPKUT MHOTO HHTEPECHBIX
00pa3zoBaTEIbHBIX KyPCOB U BUCOJICKIMM IJIs IKOJbHUKOB, CTYJICHTOB U
yuutesie. ECTh HECKOJBKO KypCOB IO XUMUHU.

12. http://gotourl.ru/4800 (https://www.cas.org/)

Caiit Chemical Abstract Service — caMblil aBTOPUTETHBIN B MUPE XUMUU
MH(OPMAIIMOHHBIA HHTEPHET-pECypc (CaUT TUIATHBIN).

13. http://www.organic-chemistry.org/

[Topras no opraHnyecKor XMMHUHU Ha aHTJIUMCKOM SI3BIKE.

14. http://www.xumuk.ru

CaiiT 0 XUMHH: KITACCHYECKUE YUCOHUKH, CTPABOYHUKH, DHITMKIIOICTUH,
MOUCK OPraHUYECKUX U HEOPTraHUYECKUX PEAKIUi, COCTABIICHUE YPAaBHEHUI
pEaKIUi.

15. http://orgchemlab.com/

Caiit, mOCBAIIEHHBIN MPAaKTUYECKOM paboTe B 1TabopaTopuu
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4.

KOHTpOJ'IB N OICHKa pE3yJabTaTOB OCBOCHUA 061[I€06p8.30BaT€JIBHOFO

npeamMceTa

KOoHTponp M OLEHKa pPacKpBIBAIOTCA Yepe3 AUCLUIUIMHAPHBIE PE3YJIbTATHI,
YCBOCHHBIE 3HAHUA U MPHOOPETEHHBIE O0YUYAIOIUMCS YMEHUS, HAIIPABJICHHBIC

Ha (opMHUpOBaHKE OOIIUX U MPOHECCUOHATBHBIX KOMIETEHIIUN

Oobmasi/mpodeccuonanbHas Pazngen/Tema Tun oueHOYHbIX MEPONIPUATH I
KOMIIeTeHII M
OK 01. Pazgen 1 - OIIEHKA TECTOBBIX 3aJJaHHUM;
Tema 1.1 - OLICHKA MPAKTUYECKUX 3aHATHH;
OK 01. Pazgen 1 - OIIEHKA TECTOBBIX 3aJaHHM;
OK 02. Tema 1.2 - OIICHKA MPAaKTHIECKUX 3aHATHH;
OK 01. Paznen 2 - OLICHKA MPAKTUYECKUX 3aHATHH;
OK 04. Tema 2.1
OK 01. Paznmen 2 - OLICHKA MPAaKTUYECKUX 3aHATHH;
OK 04. Tema 2.2 - OIICHKA BBITIOJIHEHHS JTA0OPATOPHBIX 3aHATHH,
- KOHTpOJIbHAS paboTa Mo Teme
OK 01. Pazgen 3 - OIIEHKA TECTOBBIX 3aJaHHUM;
IIK 3.4. Tema 3.1 - OLICHKA MPAKTUYECKUX 3aHATHH;
OK 01. Pazgen 3 - OIIEHKA TECTOBBIX 3aJaHHUM;
OK 02. Tema 3.2 - OLICHKA MPAKTUYECKUX 3aHATHH;
IIK 3.4.
OK 01. Pazpen 3 - OIICHKA BBITIOJTHEHUS Ta00PATOPHBIX 3aHSTHIA;
OK 02. Tema 3.3 - KOHTPOJIbHAS padoTa Mo TeMe
OK 04.
OK 01. Paznmen 4 - OLICHKA MPAaKTUYECKUX 3aHATHH;
[IK 3.4. Tema 4.1 - OLIEHKA pe3yJIbTaTOB YCTHBIX OTBETOB;
OK 01. Pazgen 4 - OLICHKA MPAKTUYECKUX 3aHATHH;
OK 02. Tema 4.2 - OLICHKA BBIMIOJIHEHHS J1TA00OPATOPHBIX 3aHSATHI,
OK 04.
IIK 3.4.
OK 01. Paznmen 4 - OIIEHKA MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/IaHU;
OK 02. Tema 4.3 - OIICHKA BBITTOJIHEHUS TA00OPATOPHBIX 3aHSTHIA,
OK 04. - KOHTpOJIbHASA paboTa Mo Teme
[IK 3.4.
OK 01. Paznen 5 - OLIEHKA MPAaKTUYECKUX 3aHATUH;
OK 02. Tema 5.1 - OIIEHKa PEe3yJIbTATOB YCTHBIX OTBETOB;
IK 3.4.
OK 01. Paznen 6 - OLICHKA MPAaKTUKO-OPUEHTUPOBAHHBIX 3a/laHU;
OK 02. Tema 6.1 - OIIEHKA Pe3yJIbTaTOB YCTHBIX OTBETOB;
I1IK 3.4.
OK 01. Pa3znen 6 - OIIEHKA PE3yJIbTaTOB YCTHBIX OTBETOB;
OK 04. Tewma 6.1 - OIICHKA BBIMIOJIHEHUS 1a00PATOPHBIX 3aHATHIA;
[IK 3.4.
[IpodeccnonanbHO OPUEHTHPOBAHHOE COAEPIKAHHE
OK 01. Pasnen 7 - 3aIllMTa Kekca;
OK 02. Tema 7.1 - nuhepeHIMPOBAHHBII 3a4eT
OK 04.
OK 07.
[IK 3.4.




