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1. OO0m1as xapakTepucThKa pabouei mporpamMmsbl 00111e00pa3z0BaTEILHOTO
y4e0HOTr0 MpeaMeTa

1.1. MecTto npeameTa B CTPYKType OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl

OO6meoOpa3zoBaTeNbHbIil  yueOHBIA mpeAMeT «XUMHSD»  SBIAETCA
00s3aTeNbHOM 4YacThi0 00I1€00pa30BaTEIbHOIO IHMKJIA 00pa30BaTeIbHOU
IIPOTPaAMMBI o CIICLIMAJIbHOCTH 09.02.08 NuTennexkryanbHbie
MHTETPUPOBAHHBIE CHCTEMBI.

1.2.1lenu W mIaHUpyeMbie pe3ysbTaThl OCBOCHHS 0O0IIe00pa30BaATEIBHOTO
npeaMera
1.2.1. Ilens o6meoOpa3oBaTeILHOTO PEIMETA

OO0meo0pa3oBaTebHBIA  YUCOHBI TpEeaIMET «XUMHs» OO0eCreYnBaeT
dbopMHpoBaHUE Y CTYJACHTOB TPEICTABICHUS O XMUMHYECKOW COCTABIISIIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA KaK OCHOBBI TPHHSTHS PEIICHUA B
KU3HEHHBIX W TPOU3BOJCTBEHHBIX CHUTYaIlUsAX, OTBETCTBEHHOTO MOBEJCHUS B
MIPUPOJTHOM CpeJIE.

3agaun o011e00pa30BaTEILHOI0 YUeOHOTO IIpeMeTa:

1) chopMupoBaTh MOHUMAHWUE 3aKOHOMEPHOCTEH  MPOTEKAHUS
XUMHUYECKUX MPOTIECCOB U SIBJICHUH B OKPYKAIOIICH Ccpejie, IIEI0CTHON HayTHON
KapTUHBI MUPA, B3aUMOCBSI3H M B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHHUS COCTaBIATh (HOPMYJIbI HEOPTAaHUYECKUX U
OpPTaHMYECKUX BEIIECTB, yPAaBHEHUS XHMHUYECKUX PEaKIHid, OOBSICHATh HX
CMBICI, HHTEPIPETUPOBATH PE3YJIbTaThl XUMHUECKUX IKCTICPUMEHTOB,

3) chopMUpOBaTh HABBIKM MPOBEACHHUS MPOCTEHIINX XUMHUYECKUX
OKCIIEPUMEHTATILHBIX HCCIEAOBAHUN C COONIOACHUEM TpaBWI OE30MacHOTO
oOpallieHus1 ¢ BEIIECTBAMHU U JIa0OPATOPHBIM 000PYIOBAHUEM;

4) pa3BUTh YMEHHUS WCIOJIb30BaTh HMHPOPMAIUIO XUMUYECKOTO
XapakKTepa u3 pa3INdHbIX HCTOYHUKOB;

5) chopMUpOBaTh YMEHHUS MPOTHO3HPOBATH TOCIEACTBHS CBOCH
JESTEIIBHOCTH U XUMHUYECKUX MPHUPOJHBIX, OBITOBBIX U TPOU3BOICTBEHHBIX
IIPOIIECCOB;

6) chopMUpOBaTh TOHUMAHUE 3HAYNMOCTH JTOCTIKEHUH XUMUIECKOU
HAYKW U TEXHOJOTUH TSl pPa3BUTHUS COIMAIIBHON U TIPOU3BOJICTBEHHOM cdep.

1.2.2. [Inanupyemsbie pe3yapTaThl OCBOCHHUS 0011e00pa30BaTeNILHOTO MPEAMETa
B cooTBeTcTBUU ¢ PI'OC CIIO 1 Ha ocHoBE PI'OC COO
Oco0oe 3HaueHue mnpeaMeT uMeeT Npu (HOPMUPOBAHMMU U PA3BUTHH
o0uwx u Npo¢ecCUOHATbHBIX KOMIIETEHIUH:
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Kon u HaumeHOBaHUE
dhopMupyeMBIX
KOMIICTCHITUIH

HnaHpreMHe PE3YJIbTaThl OCBOCHUA IMIPpCAMETA

O6mme
(MMYHOCTHBIE, METAIIPEIMETHEIC )

IIpenmeTHsbIC

OK 01. Bribupats
CITOCOOBI perieHus
3a1a4
npoheCCUOHATBHOMN
JIeSITeITbHOCTH
NPUMEHHUTEIIEHO K
Pa3IUYHBIM
KOHTEKCTaM

B yacTu TpyaoBOro BocnuTaAHUS:

- TOTOBHOCTb K TPYly, OCO3HAHUE IIEHHOCTH
MacTepCTBa, TPYAOII00HE;

- TOTOBHOCTh K aKTHUBHOU JESATECIHLHOCTH

TEXHOJIOTHYECKOU u COLIMATbHOU
HaIPaBJICHHOCTH, CITOCOOHOCTh
WHUIIMHPOBATS, TJIAHUPOBATH u
CaMOCTOSTEBHO BBITIOTHSATH TaKyro
JIeATEILHOCTD,

- HWHTEpEC K pa3myHbIM  cdepam

npoQecCHOHATLHON IeATEHHOCTH,
OBnaneHue YHHBePCAJIbHBIMHA
NMO3HABATEJbHBIMU JeHCTBUSIMM:

a) 0a30BBIC JTIOTHUECKUE NECHCTBUYS:

- CaMOCTOSITEITLHO (hopmynmpoBaTh
aKTyaJn3upoBaTh mpo0emy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBIIMBaTh CYNICCTBEHHBIH MpPU3HAK
WITH

OCHOBAaHUsA JUISL

KIIacCU(UKAIK U 0000IICHNUS;

CpaBHEHHA,

- OTIPEACIIATh MENN ACSITEITHHOCTH, 3a1aBaTh
napaMeTphl U KPUTEPUH UX JTOCTIKEHUS;

- BBISIBIIATD 3aKOHOMEPHOCTH u
MIPOTHUBOPEUHS B paccMaTpuBaeMbIX
SIBIICHUSIX;

- BHOCHUTh KOPPEKTHBBHI B JICATCIHHOCTD,
OIICHMBAaTh  COOTBETCTBUE  PE3YyJbTATOB
IIEJIIM, OIICHHBATh PHUCKH TIOCIEACTBUI
JIeSITEIBHOCTH,

- pa3BUBaTh KPEATHMBHOE MEIILIICHUE TPU
peIIeHUH KU3HCHHBIX TIPoOIIeM

0) 0a30BBIC UCCIICIOBATEIILCKHUE JCHCTBUS:

- BIIAJICTh HaBBIKaMU y4eOHO-
HCCIIeI0BATEIbCKOMN u MPOEKTHOM
JIEATEIPHOCTH, HAaBBIKAMH  Pa3pelICHUs
mpobeM;

- BBISIBJIATH PUYMHHO-CIICJICTBEHHBIC CBI3U
U aKTyaJlu3upoBaTh 3aJlady, BBIJIBUTATh
TUTIOTE3y €€  pelleHus,  HaXOAWTh
apryMeHThl IS  JI0Ka3aTeNbCTBA CBOMX
YTBEpXKACHUH, 3a/laBaTh MapaMeTpsl H
KPUTEPUU PEIICHNUS;

- aHANIM3UpPOBATH TMOJIYYCHHBIE B XOJE
pelIeHus 3aaui pe3yabTaThl, KPUTHIECKU
OIICHUBATH

nux AOCTOBCPHOCTD,

- BJIQJICTh CUCTEMON XMMHUYECKUX 3HAHUM,
KOTOpasi BKJIFOYACT: OCHOBOTIOJATAIOIINE
MOHATHSA (XUMHUYECKHH 3JIEMEHT, aToM,
3JICKTPOHHAsT 00OJOYKa aroma, s-, p-, d-
3JICKTPOHHBIC OpPOWTAIM aTOMOB, HOH,
MOJIEKYJIa, BaJICHTHOCTb,
3IEKTPOOTPHIIATEIIEHOCTD, CTEIEHb
OKHCIICHUS,

MOJISIpHas

XUMHYECKasi CBs3b,
MOJISIPHBII

MOJIb,
macca, 00BeM,
YIJACPOJHBIN  CKeneT, (QyHKIIMOHATbHAS

Tpynma, paaukall, H30MEpHs, H30MEpHI,

TOMOJIOTHYECKUI ps, TOMOJIOTH,
YTIIEBOIOPOIBL, KHCJIOPO/I- 17§
azoTcojiepKalIe COCIIMHCHUSI,
OMOJIOTMYECKM  aKTHBHBIE  BEIIECTBA
(yrneBonmpl, JKHPBI, OCJIKH), MOHOMED,
MOJIUMED, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIC COCJIMHEHMUSI,
KpHCTaJTYecKast peleTka, THTIBI

XUMHUUYECKUX peakiuii (OKUCIUTEIBHO-
BOCCTaHOBUTEJIHHEIC, 9K30-H
SHIOTEPMHUYECKUE,
obmeHa),

HEDJICKTPOJIUTEIL,

pcakunn HOHHOI'O

pacTBop, 3JIEKTPOJIUTHI,
3IEKTPOITUTHYECKAS
Jacconuanus, OKHUCIIHUTEb,
BOCCTaHOBHUTENb, CKOPOCTh XHMHYECKOH
peakuuu, XUMHUYECKOE  pPaBHOBECHE),
TEOPUU W 3aKOHBI (TEOPHUS XUMHYECKOTO
CTPOEHHSI OpraHuYeckux BemecTs A.M.
BbytnepoBa, Teopusi 3IEKTPOIUTHUECCKOM
JIiccolranuu, nepuoanyeckuii 3akon .M.
MeHnzeneeBa, 3aKOH COXPAHECHUS MAaccChl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUH SI3BIK
XUMUH, (aAKTOIOTHYECKUE CBEICHHUS O
CBOMCTBax, COCTaBe, IMOJYYCHUH U
0e301MacHOM HCIIOJIb30BAHNN BaKHEHIITNX
HEOPTaHUYCCKUX u OpraHUYECKUX

BEHICCTB B OBITY W  TIPAKTHYECKOU
JIeSITeJIbHOCTH YEJIOBEKA,

- YMETbh BBISIBJISTH XapaKTepHbIC IPU3HAKU
U B3aUMOCBSI3b HM3yYCHHBIX TTOHITHH,
MIPUMEHATh COOTBETCTBYIOIINE TTOHSTHS
IpU OINHUCAaHUU CTPOCHUA U CBOMUCTB
HEOPTaHUICCKUX u OpTaHUICCKUX
BEILIECTB M MX MPEBpALICHUI; BBISBIATH
3HAHWK C

B3aMMOCBA3b  XUMHWYCCKUX




Kon u HaumeHOBaHUE
hopMupyeMbIX
KOMIICTCHITUIH

HnaHpreMHe PE3YJIbTaThl OCBOCHUA IMIPpCAMETA

IIpenmeTHsbIC

O6mue
(MMYHOCTHBIE, METAIIPEIMETHEIC )
MIPOrHO3UPOBAaTh HM3MEHEHHE B  HOBBIX
YCIIOBUSIX;
- yMeTb  IICPEHOCUTh  3HAHHUA B

MO3HABATENbHYIO MPAaKTUYECKyI0 00IacTu
JKU3HEEeSTeTbHOCTH;

- YMEeTh MHTETPHUPOBATH 3HAHUS U3 Pa3HBIX
NpeaMETHBIX 00NacTew;

- BBIIBHTaTh HOBBIE WIEH, TpeaaraTh
OpPUTMHAJIBHBIE TIOAXOBI U PELICHMS;

- CHOCOOHOCTh MX HCIOJb30BaHUS B

MO3HABaTEJIbHOU U COLIMAJIbHON MPAKTUKE

MOHSATHSAMH W TIPEJICTABICHUSAMHU JIPYTHX
€CTECTBCHHOHAYYHBIX TIPEMETOB;
- yMeTh WCHOJNb30BaTh HAMMEHOBaHUSI
XUMHYECKUX COCTUHCHHI
MEXTYHAPOTHOTO COF03a TEOPETUICCKON
NPUKIATHOH XHMHH W TPUBUAIBHbBIE
HA3BaHUS Ba)KHEUIIMX BEINECTB (ATHIICH,
dheHomI,
KHCJIIOTA,

aleTHJICH,
tdbopmanbaerun,
[JIMOWH, yTapHBIA Ta3, YIJCKHCIBINA Tas,

[JIMLEPHH,
YKCyCHas
aMMMaK, ralieHas H3BECTb,
NUTBbEBAsT COAa M JIPYTHX),

HerameHas
U3BECTB,
COCTaBJISITh (POPMYIIHI HEOPTAaHUYECKUX
OpTraHUYECKUX  BEIIECTB,  YpPaBHEHUS
XUMHUUYECKAX PpEaKlud, OOBICHITh HUX
CMBICT;  TIOATBEPXKAATH

XUMHUYCCKUEC CBOIICTBa

XapaKTepHbIe
BEIIIECTB
COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMH U
3alUCSIMM  YPaBHEHMHM  XHMHUYECKHUX
peakuui;
- YMEeTh yCTaHaBIMBATh NPUHAMICKHOCTh
M3YyYEHHBIX HEOpPTaHMYECKUX u
OpPraHUYECKUX BEIIECTB K ONpPENEIECHHBIM
KjaccaM M TIpylmaM — COEAMHEHHH,
XapaKTepU30BaTh UX COCTAB U Ba)KHEHIIIHNE
CBOMCTBA; ONPEAEIITh BUABI XUMHYECKUX
cBsA3eH (xoBasyeHTHas, VOHHA4,

MeTaJUTMYeCcKasl,  BOJOPOJHAs),  THIIBI
KPUCTAJUTMYECKUX  PEIICTOK  BEIECTB;
KJIacCH(UIMPOBATh XUMHUYECKUE PEaKIINK;
- chopmupoBath

XUMUYECKOH

HpEeACTaBICHUs: O
COCTaBJIAIOIIEH
€CTECTBEHHOHAYYHOI

KapTHHBI ~ MUpA,

posiu SIBJIEHUM

npupoabl, B (OpMUPOBAHUN MBILUICHUS U

XVUMAU B TIO3HAHUH
KYJIbTYPBI JINYHOCTH, €€ PYHKIIMOHATLHON
TPaMOTHOCTH, HEOOXOUMOM JIS PEIICHUS
MPAKTUYECKUX 3a7ad W IKOJIOTUYCCKH
00OCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOIHOI cpene;

- yMeTh TIPOBOAWTH  pacueThl IO
XUMAYeCKHM (opMyJaM U ypaBHEHHSIM
XUMHUUYECKUAX PEAKIN C HCIIOJIE30BaHUEM
(DU3NYECKUX BEIWYHH, XapaKTePUIYIOIIHX
BEIICCTBA C KOJUYECTBEHHOW CTOPOHBI:
Macchl, o0beMa (HOPMAaJIbHBIE YCIIOBHS)




Kon u HaumeHOBaHUE
dhopMupyeMBIX
KOMIICTCHITUIH

HnaHpreMHe PE3YJIbTaThl OCBOCHUA IMIPpCAMETA

O6mme
(MMYHOCTHBIE, METAIIPEIMETHEIC )

IIpenmeTHsbIC

rasos, KOJIMYECTBa BEILIECTBA;
HCITOJIB30BaTh CHCTEMHBIE XUMHYECKHE
3HAHUS IS

KOHKPCTHBIX

IIPUHATHA
JKHN3HCHHBIX

peleHuii B
CUTYaIMsIX,
BEIIECTBAMU |

CBA3aHHBIX C nux

IIPUMCHCHUEM

OK 02. Hcnoab3oBaTh

COBPEMCHHBIC
cpeacTBa TIOUCKa,
aHanmmsa u
UHTEPIIPETAIUH
UHQOpMAIH, u
HHGOPMAIUOHHBIC
TEXHOJIOTHH Ut
BBINIOJIHEHUST  3aja4
poheCCUOHATBHOM
JIeSITeITbHOCTH

B o0Gmactm  HeHHOCTH  HAyY4YHOIO
NO3HAHUS:

-cpopMUPOBaHHOCTH MHUPOBO33pEHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO Pa3BHUTHUS HAYKH M OOIIECTBEHHOU

IMPAKTHUKH, OCHOBAHHOTI'O Ha JAuajiore

KyJbTYyp,
CBOET0 MECTa B MOJIUKYIBTYPHOM MHPE;
S3EIKOBOH |

CHOCO6CTByI~OH_IeI‘0 OCO3HaHUIO

- COBCPIICHCTBOBAHUC

YUTATEIBCKOW KYyJNbTYpHl KaK CpeACTBa

B3aUMOJICUCTBHUS ~ MEXIy  JIOABMU U
MO3HAHMS MHUDA;
- OCO3HaHUE LIEHHOCTU Hay4yHOU

ACATCIIBHOCTH, TOTOBHOCTH OCYHICCTBJIATH

MIPOCKTHYIO u HCCIIEI0BATEILCKYIO
JIeATEIbHOCTh UHIUBUYAIbHO U B TPYIIIIE;
OBianenue YHHMBEPCAIbHBIMHU
Y4eOHBIMHU Mo3HABATEJIbHBIMHU
JeHCTBUAMH:

B) pabora ¢ uH(popMaIuei:

- BJIaACTH HaBBbIKaMH MOJIy4CHUSA

I/IH(i)OpMaLII/II/I U3 HCTOYHUKOB PA3HBIX

THUIIOB, CaMOCTOATCIIBHO  OCYHICCTBIIATH

MOUCK, aHajgu3, CUCTEMAaTU3allUl0 |
UHTEPIPETANI0 HHPOPMALUH Pa3TMIHBIX
BUJIOB U ()OpM TIpEICTABICHHUS;

- CO3/71aBaTh TEKCTHI B Pa3lIUYHBIX (hopMaTax
C YydYeToM Ha3Ha4deHWs WHPOpMAIH U
LEeJIeBOM ayIUTOPUH, BEIOMpast
ONTUMAJIBHYI0 (OPMY TIPEACTABICHHUS U
BH3YaIH3aIHN;

- OLIEHUBATDH JOCTOBEPHOCTb, IETUTUMHOCTh
UH(QOPMAITUH, €€ COOTBETCTBHE MPABOBBIM U
MOPaJbHO-3TUYECKUM HOPMaM;
- KCIIOJIb30BaTh cpeacTBa
UHQOPMAITMOHHBIX H KOMMYHHUKAIIMOHHBIX
KOTHUTHUBHBIX, =~ KOMMYHHKATHBHBIX U
OpraHM3aIMOHHBIX 3a/ad C COOJI0JeHHEM
TpeOoBaHM SPrOHOMUKU, TEXHHUKH

0€e30I1aCHOCTH, TUTHEHBI,

- yMeThb IUIAHUPOBaTb M  BBHIIOJIHSATD
XUMUYECKHUH 3KCIEPUMEHT (IIpEeBpaLCHUS
OpPraHUYECKUX BELICCTB MPHU HarpeBaHHU,
NOJy4YeHHE OJTHICHa M HU3yYEHHE €ro
CBOWCTB, KAueCTBEHHbIC pEaKIUM Ha
aNbJEeTU/Ibl, KpaXMaJl, YKCYCHYIO KHUCIIOTY;
JeHaTypauusi OelKOoB IpH HarpeBaHHH,
I[BETHbIE pEaKUUU OEJIKOB; IPOBOAUTH
peakuuu HMOHHOTO OOMeHa, OIpeAesITh
Cpelly BOAHBIX PacTBOPOB, KaueCTBEHHbIE
peakuuu Ha cynedar-, KapOoOHAaT- H
XJIOpUJI-aHUOHBI, Ha KaTHOH aMMOHUS;
pelaTh 3KCIEepUMEHTAIbHBIE 3aJadyM II0
temam "Metamnel" u "Hemeramiel") B

COOTBETCTBUM C IIpaBUJIaMH TCXHHUKHU

Oe3omacHOCTH  TpH  OOpalleHud  C
BEILIECTBAMU u 71a00paTOPHBIM
00opynoBaHHEM; HPEJICTaBIATh
PEe3yNbTaThl XUMUUYECKOT0 SKCIIEPUMEHTA B
dhopme 3aMmucu ypaBHEHUI
COOTBETCTBYIOIIHX peakuuii u

(hopMyJIMpPOBaTH BBIBOJIBI HA OCHOBE JTUX
pe3yIbTaTOB;

- YMETh aHaJU3UpOBaThb XUMHUYECKYIO
uHGOpPMAIHIO, IOJYyYaeMyl0 H3 Pa3HbIX
MacCOBOM

HMCTOYHHKOB (cpencTB

uHpOpMalun, cetb IHTEpHET U Ipyrue);

- BIAAETh  OCHOBHBIMH  METOJAMH
HAYYHOTO MMO3HAHUS BEIICCTB u
XUMUYECKUX  SBJICHUN  (HAOIIOICHUE,
HU3MEpEHHUE, 9KCIIEPUMEHT,
MOJICTTUPOBAHHE);

- yMeThb MPOBOAWUTH  PacyeThl  II0

XUMHUYECKUM (QopMyiaM ¥ ypaBHEHHUIM
XUMHUUYECKUAX PEAKINA C HMCIIOIE30BAHUEM
(bUBNYECKUX BEIWYHH, XapaKTePUIYIOIIHX
BEIICCTBA C KOJUYECCTBEHHOW CTOPOHBI:
Macchl, o0beMa (HOPMAaJIbHBIE YCIIOBHS)
KOJIMYECTBA

ra3oB, BCIICCTBA,

HCIIOJB30BATh CHUCTCMHBIC XHUMHYCCKHC




KO,Z[ 1 HAUMCHOBAHUEC

HnaHpreMHe PE3YJIbTaThl OCBOCHUA IMIPpCAMETA

dhopMupyeMBIX OO6mmme

KOMTIETCHIMH (TMYHOCTHBIC, METAIPESIMETHBIC) Hpenveribie
pecypcocOepeKeHus, [PaBOBBIX U | 3HAHWsS Uil TIPUHATHSA — PEIICHAH B
ITUYECKHX HOPM, HOPM HH()OPMAIMOHHON | KOHKPETHBIX  JKM3HEHHBIX  CHTYAIUsIX,

0€e30I1aCHOCTH;

- BIAJCTh HABBIKAMH PACTO3HABAHUA U
3amuThl MHGOpPMaNUU, HHPOPMAIIMOHHON
0€3011aCHOCTH JTUYHOCTH;

CBA3aHHBIX C BCIICCTBAMH )41 nux

MIPUMCHCHUCM

OK 04. DddexruBHO
B3aMMOJICHCTBOBATh U
pabotats B
KOJUICKTHBE U KOMaH/1e

- TOTOBHOCTH K  CaMOpa3BHUTHIO,
CaMOCTOSTEIIBHOCTH U CAaMOOTIPEICIICHHUIO;
y4eOHO-

- OBJIaJICHHUC HaBBIKaMH

HCCIICI0BATEIILCKOM, MPOEKTHOU u
COIMAITEHOU JIeITCIIbHOCTH;

OBaajeHue YHHBepPCAJIbHBIMH
KOMMYHUKATHBHBIMHM JeHCTBUAMM:

0) coBMeCTHas IEATEITHLHOCTD:

- MOHUMATh W UCTIOIH30BaTh MIPEUMYIIECTBA

KOMAaHIHOM ¥ HHIUBUYaJIbHON paOOTHI;

- MIPUHUMATh e COBMECTHOU
JIeSITeJIbHOCTH, OpTaHU30BBLIBAThH 51
KOOPIUHUPOBATH JIERCTBUS 110 ee

JIOCTHKCHUIO: COCTABIISThH IIaH JICHCTBUIA,
pacrpenensTh pOJIM C Yy4YETOM MHEHHU
YY4aCTHUKOB o0CyXJaTh  pe3yJbTaThl
COBMECTHOMH pabOTHI;

- KOOPJIMHHUPOBATh U BHIMOIHITE paboTy B
YCIIOBUSIX PEAbHOTO, BUPTYyaJILHOTO U
KOMOWHHPOBAaHHOTO B3aMMO/ICHCTBUS;

- OCYIIECTBIISTh MO3UTHUBHOC
CTPaTEerMYecKoe TOBEJCHUE B Pa3IUYHBIX
CUTyalusX, TPOSBIATH TBOPUYECTBO U
BOOOpaXXeHNE, OBITh HHUITUATHBHBIM
Ogianenue YHUBepPCATbHBIMH
PeryJsITUBHBIMHM 1eiiCTBUSIMH:

T) IPUHSITHE CeOS U APYTUX JIFOICH:

- IPUHUMATh MOTHBBI U apI'yMEHTBI JPYTUX
JMOACH  mpU  aHanu3e — pe3yJbTaToB
JIeSITeITbHOCTH;

- TIpU3HABATh CBOE TPABO W MPABO JPYTUX
JIIOJEH Ha OLINOKY;

- pa3BUBaTh CIIOCOOHOCTH IOHUMATH MHP C
MO3UIIMH JPYTOTo YeIoBeKa

- yMeThb IUIAHUPOBaTb M  BBHIIOJIHSATD
XUMUYECKHUH 3KCIEPUMEHT (IIpEeBpaLCHUS
OpPraHUYECKUX BELIECTB MPHU HAarpeBaHHU,
NOJy4YeHHE OJTHICHa M HU3yYEHHE €ro
CBOWCTB, KaueCTBEHHbIC pEaKIUM Ha
aNbJEeTU/Ibl, KpaXMaJl, YKCYCHYIO KHUCIIOTY;
JeHaTypauus OelKOoB IpHM HarpeBaHHH,
I[BETHbIE pEAaKUHUU OEJIKOB; IPOBOAUTH
peakuuu HMOHHOTO OOMeHa, OIpeAesTh
Cpelly BOAHBIX PacTBOPOB, KaueCTBEHHbIE
peakuuu Ha cynedar-, KapOoHAT- H
XJIOpUJI-aHUOHBI, Ha KaTHOH aMMOHUS;
pelarh 3KCIEepUMEHTAlbHBIE 3aJadyM II0
temam "Mertamnel" u "Hemeramnel") B

COOTBETCTBUM C TIIpaBUJIaMH TEXHHUKHU

Oe3omacHOCTM  TpH  OOpalleHud ¢
BEILIECTBAMU u 71a00paTOPHBIM
00opynoBaHHEM; HPEICTaBIATh
Pe3yNbTaThl XUMUUYECKOTO SKCIIEPUMEHTA B
dhopme 3aMmucu ypaBHEHUI
COOTBETCTBYIOIIMX peakuuii u

(hopMyJIMpOBaTH BBIBOJIBI HA OCHOBE JTUX
PE3yIbTaTOB




KO,Z[ 1 HAUMCHOBAHUEC

HnaHpreMHe PE3YJIbTaThl OCBOCHUA IMIPpCAMETA

dhopMupyeMBIX OO6mmme N
N €JIMETHEIC
KOMICTCHIINH (TMYHOCTHBIC, METAIPESIMETHBIC) P
OK 07. | B 00,1aCTH 3KO0JIOTHYECKOT0 BOCIIMTAHUS: | - CPOPMHUpPOBaTh MPEACTABICHHUSA: O
CopeiictoBatb - c(OpMHPOBAaHHOCTh  DKOJOTUYECKOW | XUMUYECKOH COCTaBJISIONICH
COXpaHCHHIO KYJIBTYPBbI, MOHHUMAaHHe BIIMSHUSA | €CTECTBEHHOHAYYHOH  KapTHHBI  MMpa,
OKpY)KaroIel Ccpepl, N
COIMATTbHO-3KOHOMHUYECKUX IIPOIECCOB HA | pOJIM XUMHH B [IO3HAHWH  SIBICHUH
pecypcocoepexeHHIo,

MIPUMEHSATh 3HAHUSA 00
W3MCHEHUM KJIMMATa,

COCTOSIHUE€ TIPUPOJTHOM M COIMaJIbHOM

Cpellbl, OCO3HAHHE TII00ATBLHOTO XapakTepa

MIPUPOJIBI, B (POPMHUPOBAHIH MBILIUICHUS H
KYJIbTYPBI JINYHOCTH, €€ QYHKIIMOHATLHON

IPHUHIHIIE] JKOJIOTHYECKUX MPOOIIEM; TPaMOTHOCTH, HEOOXOUMOM IS PEIICHUS

OepexIIMBOTO - TUIAHUPOBaHME ¥  OCYIIECTBICHHE | MPAKTUYECKUX 3aJa4 M IKOJIOTHYECKH

HPpOU3BOACTEA, JEeHCTBUII B OKpY’Kaloleil cpeae Ha OCHOBE | 0OOCHOBAHHOTO OTHOLICHUSI K CBOEMY

3q)£beKTHBH° 3HaHUS IEJNed YCTOMYMBOTrO Pa3BHUTHUS | 3JJ0POBBIO M MIPUPOTHON CPE/IE;

JIeHCTBOBATH B

N YeJI0BEYECTBA; - YMETh co0roath MpaBUIIa

Ype3BBIYAIHBIX . . 6

CHTYAIHAX - aKTUBHOC  HENpUSTHE  JCHCTBHWIA, | 3KOJOTHUCCKU 11e1eco00pa3HoOro
MIPUHOCSIINX BpPeJ] OKPYKAIOIIEH CPe/IE; MOBENEHUS B  OBITY W TPYAOBOH
- yMEHUE MTPOTHO3UPOBATH | JACSATEIHHOCTH B IICNISIX COXPAHECHUS CBOCTO
HEOJIarONPUSATHBIC SKOJIOTHYECKHUE | 3I0POBbS M OKPYXKAMOIIEH NPUPOTHOM
MOCTIEACTBUSA MPEINPUHAMAEMBIX | CPEJIbI; YUIHUTHIBATH OITaCHOCTH
JICHCTBYIA, IPEIOTBPAILATh UX; BO3JICHCTBUS HA JKUBBIE OPTaHU3MBI
- pacmiupeHrHe OmbITa JESTENFHOCTH | OMpPEEICHHBIX BEIIECTB, IOHUMAas CMBICI
9KOJIOTHYECKOW HANpPaBJIEHHOCTH; nokazaresid MOpelebHOW  JIOMyCTUMOMN
- OBJIAJICHHC HaBBIKAMHU y4eOHO- | KOHIICHTPAIUU
HCCIIEI0OBATENbCKOM, MPOEKTHOU u
COIMATLHOMN NEATETHbHOCTH

IIK 2.3 Beuoars | OBaageHue YHUBEPCAJIbHBIMHU | YMEHUS:

TpeboBaHUsL K | yyeOHBIMHU NMO3HABATEJIbHBIMH | - TIPUMEHSATH METOABI KOHTPOJS PabOTHI

MOJCpHHU3ANI neliCTBUSIMU: CUCTEMBI;

WHTETPAIIMOHHBIX . . .

. 0) 0a30BbIC UCCIIEIOBATEIBCKIE ACHCTBUS: | 3HAHUS:
petieHui

- CTaBUTHh U (HOPMYJIUPOBATH COOCTBEHHBIC
3a/1a4¥ B 00pa30BaTeIbHON ACITCILHOCTH U
JKU3HEHHBIX CUTYaIlNsX;

- CTaBUTh mpoOJeMBl W  3aJayH,
JIOTTYCKAIOIIUE albTePHATUBHBIC PEIICHMUS;
- OIEHWBATh KAadeCTBO CBOETO BKJIaJa W
KQKIOT0 YYacTHHKAa KOMAaHIbl B OOIIUH

pe3ynbTaT 1Mo pa3paboTaHHBIM KPUTEPUIM

- TIPABUJI ¥ HOPM OXpaHBI TPy/Aa, TEXHUKH
0€e30I1aCHOCTH, MIPOMBIIIUICHHOM
CaHMTApUH U IPOTHBOIOKAPHON 3aIIUTHI




2. CTpyKTypa ¥ coaepkaHue 0011e00pa3oBaTesIbHOr0 y4eOHOro nmpeameTa

2.1. O6bem yuebHOTO TIpeaMeTa U BUIbl y4eOHOM pabOThI

Bun yueOHol paboThl

O0BeM B yacax

O6Bem 06pa3oBaTenbHOI MPOrpaMMbl Y4eOHOTO IpeaMeTa 78
B TOM YHCIIE:

1. OcHoBHOE conepkaHue 70
B TOM YHUCJIE:

TEOPETHYECKOE 00yUeHne 36
MIPAKTUYECKUE 3aHATUSA 24
aboOpaTOPHBIE 3aHIATH 10
2. IlpodeccroHanbHO  OpPUEHTHPOBAHHOE  CoOAEpXaHHe  (comepikaHue 6

MIPUKJIATHOTO MOJTYJIS)

B TOM YHCIIE:

TeopeTHYecKoe 00ydeHne 2

MPaKTUYECKUE 3aHATUS 4

[TpomexyTtounas atrectanus B popme nudpepeHImpoBaHHOTO 3a4eTa 2




2.2. TemaTH4eCcKuii IJIaH U coJiepkaHre 00111e00pa3oBaTeIbHOTO MIpeaMeTa

HaumenoBanue
pa3aenoB U TeEM

Copneprxanue yueOHOTO MaTepuana u GopMbl
opranu3sanuvu ACATCIbHOCTU CTYICHTOB

O0beM
4acoB

Konsr
KOMIIETEHITNH
¢dbopmupoBanu

10 KOTOPBIX
CHOCOOCTBYET
3JIEMEHT
IPOTrpaMMBbI

1

2

4

Pazgen 1. OCHOBBI CTpOEHMS BELIECTBA

Tema 1.1.
CrpoeHue aToMOB
XUMHYECKHX
3JIEMCHTOB U
npupoIa
XUMHYECKOM
CBSI3U

CoziepkaHue y9eOHOTO MaTepraia

1.CoBpemeHnHast MOJIETTb CTpPOCHUS aroMma.
2.CUMBOJIMYECKUNA  SI3BIK ~ XUMHUU.  XHUMHUUYECKHUU
9JIeMEHT.  DJIeKTpOHHas  KOH(UTrypanuss  aroma.
3.Knaccugukanus XMMUYECKUX 3JIEMEHTOB (s-, p-, d-
AJIEMEHTHI).

4.BaneHTHbIE 31€KTPOHBIL. BajleHTHOCTB. DIIEeKTpOHHAs
npupona XUMHUYECKOMN CBSI3H.
DIIEKTPOOTPULIATENLHOCTb.

5.Buasl xuMuueckol cBs3M (KOBAJICHTHAs, WOHHAs,
METAJJIMYeCKasi, BOAOPOJHAs) ©  CIOCOOBI  ee
o0Opa3zoBaHwus.

N ||\ |(W

B TOM 4nciie npakTUYEeCKUX 3aHSATUI

1. Ilpaktuueckoe 3anstue. «Pemenue 3amaHuil Ha
UCITOJIb30BAHNE XUMHUYECKON CHUMBOJIMKM M Ha3BaHUU
COCIMHEHUII 10 HOMEHKJIAType MEXIAYHapOAHOIO
COI03a TEOPETHYECKOM M MPUKIATHON XUMHUU H
TPUBUAIIbHBIX HA3BAaHUH J1JIs1 COCTABIICHUSI XUMUYECKUX
dbopMyn  NBYXaTOMHBIX  COCIWHEHMHA  (OKCHIOB,
cynmb(GUIOB, THUAPUAOB W  T.OL.) H  JOPYIHX
HEOPraHWYECKUX COEMHEHUIN OTIIEIbHBIX KIIACCOBY.

2. Ilpaktnueckoe 3aHATHE. «YCTaHOBJIEHHUE CBSI3U
MEXAY CTPOCHHUEM ATOMOB XMMHUYECKHX JIEMEHTOB U
NEePUOJIUYECKIUM H3MEHEHUEM CBONCTB XHMHYECKUX
3JIEMEHTOB M HX COCIWHEHHM B COOTBETCTBHH C
nosnoxeHueM [leprnoinueckoi CuCTEMBbD.

OK 01.

Tema 1.2.

Conepxanue yueOHOTO MaTepuaia

OK 01.




[lepuognueckuii
3aKOH U Ta0yuIa
JI.. Menpaeneena

He npenycmorpeno

B TOM 4ncie npakTUYEeCKUX 3aHSATUN

l.Ilpaktnueckoe 3aHaTHe  «PelieHne NpaKTHKO-
OpPUEHTHPOBAHHBIX  TEOPETHUYECKUX  3aJaHUM  Ha
XapakTepU3aLHIo XUMUYECKUX AJIEMEHTOB
«MeTamnuueckue / HeMETalNIMYEeCKHUE CBOMCTBA,
ANEKTPOOTPHULATEIBHOCTh XUMHUYECKUX 3JIEMEHTOB B
COOTBETCTBUE C MX DJIEKTPOHHBIM CTPOCHHEM U
MOJIOKEHUEM B MEPUOJUMUECKON CHUCTEME XUMHYECKUX
snemenToB .. MenaeneeBay.

1.Ilepuoandeckasi cucTeMa XMMHUYECKUX 3JIEMEHTOB
J.1. Menneneena.

2.®uznueckuii cmpica [lepnoanueckoro 3akona J[.1.
Meuneneena.

3.3aKOHOMEPHOCTH U3MEHEHHUSI CBOUCTB XUMHUECKUX
3JIEMEHTOB, 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX
BEILIECTB B COOTBETCTBUHU C MOJIOKEHUEM XUMUYECKOTO
aneMeHTa B [lepuoauueckoil cucreme.
4.MupoBO33pEHUYECKOE U HAYYHOE 3HAUCHUE
ITepuoanueckoro 3akona /[.11. Menneneena.
[Ipornoss! [I.11. MenneneeBa. OTKpbITHE HOBBIX
XUMUYECKHUX AJIEMEHTOB.

OK 02.

Paznen 2. Xumuueckue peakiuu

Tema 2.1. Tumsr
XUMHYECKUX
peakuui

CopepxaHue y4eOHOTO MaTepualia

1. Knaccugukanus 1 TUIIBI XUMUYECKUX PEAKIIHiA C
y4acTUEM HEOPTaHUYECKUX BEILECTB.

2.CocraBiieHuEe ypaBHEHUHN pEaKIui COETMHECHUS,
pa3ioKeHus, 3aMelleHns, OOMEHa, B T.4. peakluit
TOpPEHUs], OKUCIICHHUSI-BOCCTAHOBIICHUSI.

3.YpaBHEHUsS] OKHCIIEHUA-BOCCTaHOBIEHUsA. (CTeneHb
okucinenua.  Oxuciaureab U BOCCTaHOBUTEIb.
CocraBneHne W ypaBHUBAHHE  OKHUCIIMTEIbHO-
BOCCTAHOBUTEJBHBIX PEAKIMI METOJIOM 3JIEKTPOHHOTO
6ananca. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKLINU
B MpHUpPOAE, MPOU3BOJACTBEHHBIX IMpoleccax U
KHU3HEEATEIIBHOCTH OPraHU3MOB.

B TOM 4mcie npakTUYEeCKUX 3aHSATUN

1. Ilpaktnueckoe 3ansatue  «KonnuecTBeHHBIE
OTHOLICHHA B XHMMHH. OCHOBHBIE KOJIMYECTBCHHBIE
3aKOHBl B XMMHHM U pacdyeTbl 10 YpaBHEHUSAM
XMMHUYECKHUX peakuuil. Moip Kak equHHUIA KOJIMYECTBA
BeuiecTBa. MosipHasgs Macca. 3aKOHbl COXpaHEHUs
MAacChl ¥ SJHEPIUH.

2. IIpaktnueckoe 3aHsATHE «3aKkoH  ABOrajpo.
Mounsipabiii 00beM Ta30B. OTHOCUTENBHAS TUIOTHOCTh
razoB. Pac4ersl 10 ypaBHEHUSM XUMHUYECKUX PEAKLUN
C HCIOJB30BAaHMEM MaccChl, oObeMa (HOpMajbHBIE
YCIJIOBUS1) Fa30B, KOJINYECTBA BEILIECTBAY.

OK 0I.

CopepxaHue y4eOHOTO MaTepHralia

OK 01.




Tema 2.2.
DJIEKTPOTUTHIECK
ast JUCCOLMAIUS U
MOHHBII OOMEH

1.Teopust 37IEKTPOIUTUUECKON TUCCOLIUALINH.

2.MoHsr.

3.O1€eKTpOIUTHI, HEAJIEKTPOIUTHI.

4. Peaknmu moHHOTO oOMeHa. COCTaBJICHHE pPEaKIUid
MOHHOTO OOMEHa IMyTeM COCTaBIICHUS HMX TOJHBIX U
COKPAILICHHBIX HOHHBIX YPaBHECHHUIA.
5.KHC10THO-OCHOBHBIE PEAKIIUH.

6.3a/1aHKs HAa COCTABJICHUE NOHHBIX pPeaKIui

B Tom uncie npakTuueckue u 1a00paTopHbIe 3aHITHSI

1.JIaboparopHoe 3aHsATHE « TUITBI XUMHUECKUX
peaKunii».

OK 04.

KonTponpHas padora no teme «CTpoeHHE BEIIECTBA U
XUMHUYECKHE PEaKIIum.

OK 0I.
OK 04.

Paznen 3. CTpoeHue U CBOMCTBA HEOPraHUYECKUX BEIIECTB

Tema 3.1.
Knaccudukanus,
HOMEHKJIATypa 1
CTpOCHHE
HEOPraHMYECKUX
BEILIECTB

CopepxaHue y4eOHOTO MaTepralia

1.IlpenMeTr HEOPraHUUYECKON XUMUMU.
2.Knaccudukarus HEOPraHUYECKUX BEILIECTB.
3.IIpocTbie U CI0KHBIE BELIECTBA.

4.OCHOBHBIC KJIACCHI CIIOKHBIX BEIICCTB (OKCHIBI,
TUAPOKCHU/IBI, KUCTIOTBI, COJIN).

5.B3auMocBs3b HEOPTaHUYECKUX BEIIECTB.
6.ArperatHbie COCTOSIHUS BEILIECTBA.
7. Kpucrannuyeckue u amopdHble BemecTBa. THIIBI
KPUCTAJUIMYECKUX PEUIETOK (aTOMHasl, MOJIEKYJIsIpHas,
WOHHAs, MeTaJUTMYecKas). 3aBUCUMOCTh (DU3UYECKUX
CBOMCTB BEUIECTBA OT THUMNA KPUCTAIIMYECKOU
PELIETKH.

8.3aBUCUMOCTh, XMMHUYECKOH aKTUBHOCTHU BEIIECTB OT
BHUJIa XUMHUYECKON CBS3M M THIA KPUCTAIIMYECKOU
pEIIETKH.

9.IlpuunHbI MHOTOOOpa3HsI BEIICCTB.

B TOM 4ncie npakTUYEeCKUX 3aHSATUN

1. Ilpaktnueckoe 3aHATHE «PellleHre MpPaKTUYECKHX
3aJaHuii M0  KJIAacCU(HKAIMM, HOMEHKJIAType |
XMMHYECKMM (OpPMyJIaM HEOPraHMYECKHUX BEILECTB
pa3IUyYHBIX KJIAaccoB (YrapHbId ra3, YIVIEKHCIBIN Tas,
aMMMaK, U JpyTUX): Ha3bIBaTh U COCTABIATH (POPMYJIBI
XMMHUYECKHX BEIIECTB, ONPEAEIATh NPUHAIIEKHOCTD K
KJIACCy».

2. Ilpaktuueckoe 3aHsTHE «PelieHne MpaKkTHYECKUX
3ajaHMi [0  KJacCU(UKAalMK, HOMEHKJIAType W
XUMHUYECKHUM (OpMYJIaM HEOPraHMYECKUX BEIIECTB
pa3IMUHBIX KJIACCOB (TalleHas HM3BECTb, HeramleHas
U3BECTb, NMTHEBAs COJAa M JAPYTUX): Ha3blBaThb U
COCTaBJIATh  (OPMyJBI ~ XMMHUYECKUX  BEILECTB,
OINpPEAEIIATh MPUHAJIEIKHOCTD K KJIacCCy».
l.HomeHknaTypa HEOpraHU4ECKUX BEIIECTB: Ha3BAHUE
BEIIECTBA UCXOS U3 UX XUMHUYECKOU (hOPMYJIBI HITH

OK 0I.
OK 02.
IK 2.3.




COCTaBIICHHE XUMHUYECKOU (DOPMYITBI UCXOMIS U3
Ha3BaHUs BemecTsa 1o MmexayHapoanon (MKOITAK)
WIM TPUBUAIBHON HOMEHKIIATYpeE.

2.VICTOYHUKH XHUMHYECKOW HWHQpopManuu (CpencTB
MaccoBoi WH(pOpManuu, cetb VHTEpHET W Ipyrue).
3.I1louck “H(pOpMaIUU o Ha3BaHUSIM,
UJICHTU(PHUKATOPaM, CTPYKTYPHBIM (OpMyIaM.

Tema 3.2.
du3nko-
XHUMHUYECKHE
CBOICTBA
HEOPraHUYECKUX
BEILIECTB

CopepxaHue y4eOHOTO MaTepralia

Metamiel.  OOmue  ¢GuU3UYECKHe W XUMHYECKHE
cBoiicTBa MeTaiioB. CriocoObl monydeHus. 3HaUYCHUE
METaUIOB W HEMETauIoB B TIpUpoJe |
KNUBHCACATCIbHOCTU YCJIIOBCKA )41 OpFaHI/I3MOB.
Koppo3usi MeraymioB: BHUABI KOPPO3WH, CIIOCOOBI
3aIIUTHl METAIOB OT KOPPO3HUH.

Hemeramnpl. OOmme ¢Gu3MYECKHe W XUMHUUYECKHE
CBOMCTBaA HEMETAJJIOB. Tunuaneie CBOMCTBA
HemerauioB [V— VII rpymn. Krnaccudukamms wu
HOMEHKJIaTypa COCIMHCHHMI HEMETAILIIOB.
KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B IIPUPOJIE.

XuMHU4ecKue CBOMCTBa OCHOBHBIX KJIaCCOB
HEOPraHMYECKUX BEIIECTB (OKCUIOB, THAPOKCHUIOB,
KHCJIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B U3MECHEHHUH
CBOWCTB MPOCTHIX BELIECTB, BOAOPOIHBIX COEAUHEHHI,
BBICILIMX OKCHJIOB M THAPOKCHUIOB.

B TOM 4nciie npakTUYEeCKUX 3aHSTUI

1. ITpaktnyeckoe 3aHsaTHE «COCTaBIECHUE YpaBHEHUM
XUMHUYECKHUX PEAKIUH C y4aCTHUEM IIPOCTBIX U CIIOKHBIX
HEOPraHMYECKUX BELIECTB: META/NIOB U HEMETaJUIOB;
OKCHUIOB MCTAJIZIOB, HCEMCTALJIOB H aM(l)OTepHBIX
3JIEMEHTOB; HEOPraHMYECKHUX KHUCIIOT, OCHOBaHHHN H
aM(pOTEpHBIX THAPOKCUAOB; HEOPTaHUYECKUX COJIEH,
XapaKTEPU3YIOIIUX UX CBOUCTBAY.

2. [Ilpaktuueckoe 3aHsTue «PemieHne mnpakTUKO-
OpPUCHTHUPOBAHHBIX TCOPCTUUCCKUX 3al[aHHﬁ Ha
CBOMCTBa, cOCTaB, TMOJy4eHHMEe U  0Oe30macHoe
HUCIOJIL30BaHUE BaKHEUIITNX HCOPTraHNYCCKUX BCIICCTB
B OBITY U IPAKTHUECKOHN AESITEIbHOCTH YEJIOBEKAY.

OK 0I.
OK 02.
K 2.3.

Tema 3.3.
Wnentudukanus
HEOPraHMYECKUX
BEIIECTB
KontponbHas
pabora 2

Coneprkanue yaeOHOTO MaTepuraa

He npenxycmotpeHno

B ToM 9nciie npakTHYecKuX ¥ JJa0OpaTOPHBIX 3aHATUM

1.  Jlaboparopnoe  3amsitue  «UmeHTHUKAIUS

HEOPTaHUYCCKUX BCIICCTB).

Kontponbnass  pabora mo  Teme:  «CBoiicTBa

HCOPTaHUYCCKUX BCIICCTB».

OK 01.
OK 02.
OK 04.

Pa3nen 4. CtpoeHue u CBOMCTBA OPraHUYECKUX BELIECTB

30

| ConeprkaHne yueOHOTO MaTepuaa

OK 01.




Tema 4.1.
Knaccudukanus,
CTPOCHUE H
HOMEHKJIaTypa
OpPraHUYeCKUX
BEIIIECTB

1.IlosiBIeHME 1 Pa3BUTUE OPraHUYECKOW XUMHUH KaK
Hayku. [Ipeagmer opranndeckoit xumu. Mecto u
3HAUEHUE OPTaHNYECKON XMMHUH B CUCTEME
€CTECTBEHHBIX HAYK.

2. XMMHYECKOE CTPOECHUE KaK MOPSAOK COEAWHEHUs
aTOMOB B MOJIEKYJI€ COIJJaCHO MX BAJECHTHOCTH.
3.0OCHOBHBIE TOJOXKEHUS TEOPUM  XMMHUYECKOIO
CTpOEHUSA OpraHUYECKHUX COCMHEHMI AM.
bytnepoBa.  YriepoaHslli  CKEJIET  OpPraHUYEeCKON
MOJIEKYJIBI.

4.3aBUCUMOCTh CBOMCTB BEILECTB OT XHUMHYECKOTO
CTPOEHHUsI MOJIEKY. M30MepHst 1 H30MEPBL.

S5.IlonsatHe o ¢yHKIMOHANBHOW Trpymnmne. Paaukai.
[TpuHIUIIBI KJIacCU(pUKaLuu OpraHUYECKUX
COCIMHECHU.

6.MexayHapoJHasi HOMEHKJIATypa W  IPUHLHUIBI
HOMEHKJIATypbl OPraHUYECKUX COECIUHEHUI.
7.1lonatne 00  a3oTconmepKalIMX  COCAMHEHUSX,
OMOJIOTUYECKH AaKTHBHBIX BellecTBaxX (YriieBoaax,
JKupax, Oenmkax © Jp.), BBICOKOMOJEKYJISPHBIX
COeIMHEHUSAX (MOHOMEp, IOJMMEp, CTPYKTYpHOE
3BEHO).

B TOM 4nciie npakTUYEeCKUX 3aHSTUI

l. [IpakTueckoe 3aHATHE «Homenknarypa
OPraHWYECKUX COEAMHEHUN OTHAEIBHBIX  KJIACCOB
(HachIlICHHbIE, HEHACBHIIICHHbIE W apOMaTHYeCKHe
YTIEBOIOPOADI, CIUPTHI, (PEHOIBI, aJTbACTUIbI, KETOHBI,
KapOOHOBBIE KUCIIOTHI U P.)».

2. Ilpaktuueckoe 3aHsitue «COCTaBJICHUE MOJHBIX M
COKpAIIIEHHBIX CTPYKTYPHBIX (GOPMYN OpraHUYECKHX
BEILECTB OTAENbHBIX KJIACCOB, UCMOJbB3Ys UX HA3BAHUS
[0 CUCTEMATHYECKOW W TPHUBUAIBHOW HOMEHKJATYype
(3THIIEH, anleTWIIeH, THIepyH, GeHol, GopMabaerusl,
YKCyCHasi KuCJOoTa, MMLuH). Pacuersl mpocreimeit
dbopMyINlbl  OPraHUYECKOM MOJEKYJbl, HCXOId U3
AJIEMEHTHOTO cocTaBa (B %)».

K 2.3.

CopepxaHue y4eOHOTO MaTepHralia

18

OK 0I.




Tema 4.2.
CpolicTBa
OpraHUYECKUX
COECUHEHUN

1. ®u3UKO-XMMHUECKHE  CBOMCTBA  OpPraHMYECKHUX
COCIMHCHUN  OTACNBHBIX KJIAacCOB (OCOOECHHOCTH
KIaCCH(PUKAMM W HOMEHKIATyphl BHYTPH KJIacca;
TOMOJIOTUYECKHH Psii ¥ o0mmas (Gopmysna; u3oMepus;
duznyecKkue  CBOIMCTBA; XMMHYECKHE  CBOICTBA,
CIIOCOOBI TIOTYYCHHUS ):

—  TOpeneNbHble  YIJIEBOAOPOIbl  (aJKaHbl U
nuKioankanel). [opeHne MeTaHa Kak OAWH U3
OCHOBHBIX MCTOYHHMKOB TEIUIA B MPOMBIIUICHHOCTH U
OBITY.

2.CBoiicTBa IPUPOJHBIX YIJIEBOAOPOIOB, HAX0XKIEHUE
B IIPUPO/I€ U IPUMEHEHUE aJIKaHOB;

— HempezAesbHbIe (QJIKEHBbI, aJKUHBl U aJKAJUCHBI.
3.'openue areTUiIcHa KakK UCTOYHUK
BBICOKOTEMIIEPATYPHOTO IJIAMEHU JIJISl CBAPKHU U PE3KHU
METaJJIOB.

- QpOMATUYECKUE YTIIEBOIOPOIBI

1.Kucnopoaconepxkaiue coeauHeHuss (COUPTBL U
(dbeHoIbl, KapOOHOBBIE KUCIOTHI U A3(DUPHI, aTbIACTHUIIBI U
KETOHBI, )KUPBbI, YTIIEBOJIbI).

2.IIpakTrueckoe MPUMEHEHUE ATUJICHTIIUKOJIA,
rIMIepuHa, heHoma.

3.Ilpumenenne  Qopmanpaeruaa, — amneTalbIeTHa,
YKCYCHOM KHUCJIOTHI.

4 MbIla KaK COJM BBICIIUX KapOOHOBBIX KHUCIIOT.
Moronue cBOKWCTBa MbLIA.

1.A3oTconepxaiiue COCIMHEHUS (amMuHBI u
AMUHOKHCIIOTHI, OEIIKH).

2.BBICOKOMOJIEKYIIPHBIE COEAUHEHMS (CHHTETUUECKUE
1 OMOJIOTHYECKH-aKTHBHBIE).

3.Monowmep, HoJIUMeEp, CTPYKTYpPHOE  3BEHO.
4. ITonmumepuzanus STHJIEHA Kak OCHOBHOE
HATPaBIICHUE €TO UCIIOH30BAHMS.

5.I'eHeTndeckas CBSI3b MEXIAY KiIacCaMHU OPTraHUYECKHUX
COEIMHEHU.

B ToM 4mcie npakTH4ecKuX M 1a00paTOPHBIX 3aHATHH

OK 02.
OK 04.
IK 2.3.




1. Tlpaktuueckoe 3aHsATHE «CBOMCTBAa OpraHMYECKHX
COCIMHEHUI OTAENBHBIX KJIAcCOB (TpUBHANbHAS U
MEXIyHapoaHas HOMEHKJIaTypa, XUMUYECKUE
CBOMCTBA, CITOCOOBI MOTYUCHHUS ): IPEACTbHBIC (ATKAHbI
U IUKJIOAJIKaHbl), HENpPEAeIbHbIe (AIKEHBI, aJKUHBI U
aJIKaJIMeHbl) U apOMaTHUYECKUE YTIeBOJOPO/IbI, CIIUPTHI
U (peHoITBI, KApOOHOBBIE KMCIOTHI ¥ 3(DUPHI, AJTbJCTUIBI
" KETOHBI, aMUHBI u aMUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHbIE ~ COCAMHEHUs. 3aJaHus Ha
COCTaBJICHUE YPABHECHHI XHUMHUYECKUX PpPEaKUHil C
y4acTHEM OpPTraHWYECKUX BEIIECTB Ha OCHOBAHUHM HX
COCTaBa U CTPOEHUSD.

2. [Ilpaktnueckoe 3anarne «CoCTaBlI€HUE CXEM
peakuuii (B TOM YHCIE MO MPEIOKEHHBIM LEMOoYKaM
MpEeBpalleHNil),  XapaKTepU3YIOIIMX  XUMHUYECKHE
CBOWCTBA OpPraHMYECKHUX COCAMHEHHUM OTIEIbHBIX
KJIACCOB, CMOCOOBI WX TIONyYeHUs © Ha3BaHUE
OpPraHMYECKUX COCAVMHEHHN 110 TPUBUAJIBHOW WIH
MEKYHAPOAHON CUCTEMaTHYECKOW HOMEHKIIATYPE.
Pewenne MIPAKTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJaHH Ha CBOMCTBA OPraHUYECKUX
COEIMHEHUH OTJEIbHBIX KJIACCOBY.

3.JIaboparopHoe 3aHATHE «IIpeBparienus
OPraHUYECKUX BEIIECTB IIPU HAIPEBAHUUY.

Tema 4.3.
Wnentudukanus
OpPTaHHYECKHUX
BEILIECTB, UX
3HAUYCHUE U
pUMEHECHHE B
OBITOBOI U
MIPOU3BOJICTBEHHO
U IeSITEILHOCTH
YeJI0BEKa

Coneprkanue yueOHOTO MaTepraa

l.buoopranmveckne coenuHeHus. lIpumenenne wu
6I/IOHOFI/I‘-I€CK3.$I POJIb YTJICBOAOB.

2.0KHClIeHHE YTIIEBOJOB — UCTOYHHUK HEPIHH KHUBBIX
OpraHU3MOB.

3.001acTH IpUMEHEHUSI aMUHOKHCIIOT.

4 IlpeBpamienusi OETKOB NHUIIM B OpraHU3ME.
5.buonornueckue GyHKIIUN OEITKOB.

6.buonornueckue QyHKIUH KUPOB.

7.Ponp opraHMYECKON XMMHH B PEIHICHUH MPOOIeM
MUIIEBON O€30MACHOCTH.

1.Ponp opraHmdeckoil XMMHH B PEHICHUU TPOOIEM
PHEpPreTUUecKoil  Oe3omacHoCcTH, B Pa3BUTUHU
MEIUIMHBI, CO3/JaHUM HOBBIX MAaTEpPHajOB, HOBBIX
UCTOYHHUKOB DJHEPruM (JbTEPHATUBHBIC HMCTOYHUKHU
SHEPTHH).

2.0nacHOCTh BO3JCHCTBUS Ha JKUBBIE OPTaHU3MBI
OPraHMYECKHX  BEIIECTB  OTHCIBHBIX  KJIACCOB
(YyraeBomopobl, CIUPTHI, EHOIIBI, XJIOPOPTraHUYECKHUE
NPOM3BOJIHBIC, aTBACTHIBI U JP.), CMBICI MOKa3aTems
npeebHO JONYCTUMON KOHIIEHTPAIHH.

B ToMm uncie 1abopaTOpHBIX 3aHATHIA

1.JJaboparopnoe 3aHITHE «nenrndukamnms
OpTaHUYCCKUX COG[[I/IHGHI/II\/JI OTACJIBbHBIX KJIIACCOB»

OK 01.
OK 02.
OK 04.
[IK 2.3.




KonrponsHast pabora mo pasgeny: «CrtpoeHue u
CBOWCTBA OPraHMYECKUX BEIIECTB.

Pasnen 5. KuneTnmueckne U TEpMOAMHAMUYECKHE 3aKOHOMEPHOCTHU
IIPOTEKAaHUsI XMMUUYECKUX peaKkIui

Tema 5.1

CopepxaHue y4eOHOTO MaTeprasia

CxopocTb
XHUMHUYECKHX
peaKkiuii.
XUMHUYECKOe
paBHOBECHE

1.CkopocTh peakuuu, €€ 3aBUCUMOCTb OT PA3THUUYHBIX
(GakToOpoB:  OPUPOJBI  pearupyrolux  BEIECTB,
KOHIICHTPALMHU Pearupyromunx BEIIeCTB, TEMIEPaTyphbl
U TUIOIIAIU PEaKIIMOHHOW MOBEPXHOCTH.

2. TenmoBbie 3((EKTh XMMUYECKUX pEeaKIid. JK30-U
SHAOTEPMHUYECKUE, PEAKIINH

3.06paTuMoOCTh peakuuii.

4. XUMHUYECKOE PABHOBECHUE M €ro CMENIEHUE IOJ
JNEUCTBHEM pa3iIuyYHbIX (HAKTOPOB (KOHIIEHTPALIUS
peareHToB WM MPOAYKTOB pEaKIMH, JaBJICHUE,
TEeMIeparypa) JUisl CO3AaHMsl ONTHMAILHBIX YCIOBHU
MPOTEKAaHUSI XMMHYECKUX MPOIIECCOB.

S.IIpunuun Jle [latense.

B TOM 4ncie npakTUYEeCKUX 3aHSATUI

1. TIlpaktnueckoe 3aHsTHE «PelieHne MNpaKTUKO-
OpUEHTUPOBAHHBIX 3a/JlaHUil HAa aHau3 (HaKTOPOB,
BIMSIOIIMX Ha W3MEHEHUE CKOPOCTH XMMHUYECKOU
peakuuu, B T.4. C TO3MUIHA  HKOJIOTUYECKHU
11EeJIECO00Pa3HOTO TOBEJACHUSI B OBITY W TPYIOBOM
JESATETLHOCTH B LIEJSAX COXPAHEHUSI CBOETO 3/I0POBbS U
OKPYKaIOIIe MPUPOIHON CPEIBI».

2. llpaktuueckoe 3aHATHE «PemeHue npaxkTHKO-
OPHUEHTHPOBAHHBIX 3a/IaHUN HA IPUMEHEHHE TPUHIIMIIA
Jle-1IlaTennbe s HaxO0XXICHUSI HaIpaBJICHUS
CMELIEHUS PABHOBECUS XUMHYECKON PEaKLIU U AHAIIN3
(GakTOpoOB, BIUSAIOMIMX HA CMEIICHHE XHMHYECKOTO
PaBHOBECHSI».

OK 0I.
OK 02.
MK 2.3.

Pasnen 6. PacTBopsl

Tema 6.1.

CopepxaHue y4eOHOTO MaTeprasia

ITousarue o
pacTBopax

1.PacTBOpeHrne Kak (HUBUKO-XUMHUYECKUN MPOIIECC.
2.PacTBOpBL.

3.Cnoco0mr MIPUTOTOBJICHUS pacTBOPOB.
PactBOpuMOCTS.

4. MaccoBasi [0Ji1 pacTBOPEHHOTO BemiecTBa. CMbICH
MoKa3aTelsl MpeIebHO TOMYyCTUMON KOHIEHTPALMHU U
€ro  UCIOJIb30BaHWE B  OLEHKE SKOJOIMYECKOM
0e30MacHOCTH.

5.IIpaBuna AKOJIOTUYECKH 11eJIeCO00Pa3HOTO
MOBEJICHUS B OBITY U TPYAOBOU ACSITENTLHOCTH B IENSIX
COXpPAaHEHHUsT CBOEro 3IO0pOBbSI U  OKpYy>KaroUleh
IIPUPOJHON CPElbl; OIIACHOCTh BO3JEHCTBUS HA KUBBIC
OpraHU3MBbl OIIPEIEIICHHBIX BEILIECTB.

6.PelieHne TPaKTUKO-OPUEHTUPOBAHHBIX PACYETHBIX
3aJlaHUd HA PACTBOPHBI, MCIOJb3YyEeMble B OBITOBOW M
MIPOU3BOJICTBEHHOM JESITEIbHOCTH YEJIOBEKA.

B TOM 4ncie npakTUYEeCKUX 3aHATHIA

OK 0I.
OK 02.
OK 07.
1K 2.3.




Tema 6.2.
Hccaenosanue
CBOMCTB
pacTBOpPOB

CopepxaHue y4eOHOTO MaTepHralia

He npenycmortpeno

B ToMm uncie 1abopaTOpHbIX 3aHATHIA

1.JIaGopatopHoe 3aHSITHE «[IpuroroBienue
pPacTBOPOBY.

OK 0I.
OK 02.
OK 04.
[1K 2.3.

Paznen 7.1IpodeccrnonanbHO-OpUEHTHPOBAHHOE COAEpKaHUE (CoaepKaHue
MPUKJIATHOTO MOJTYJIS)

Tema 7.1. Xumus B
OBITY 1
MIPOU3BOJICTBEHHO
U IeSITeILHOCTH
YeJIoBeKa

CopepxaHue y4eOHOTO MaTepralia

l.Hogelilne TOCTMKEHHS XUMHUYECKONM HAyKd U
XUMHYECKOM TeXHOJIOTHH.

2.Pomp xumuum B 00eCIEUEeHHH HKOJIOTHYECKOM,
HHEPIreTUUECKON M MUIEeBONH 0E30MacHOCTH, Pa3BUTUHU
MEOUITHHBI.

3.IlpaBusiia moucka M aHaJM3a  XMUMHUYECKOHN
nH(OpMaAIMK U3 PA3TMYHBIX WUCTOYHUKOB (Hay4yHas U
y4eOHO-Hay4YHash JUTEpaTypa, CpEICTBA MacCOBOM
nHdopmaiuu, cetb THTEpHET).

B TOM 4nciie npakTUYEeCKUX 3aHSATUI

1. IIpaktnueckoe 3ansTue «Ilonck U aHamM3 KEMCOB O
NPUMEHEHUN XMUMHYECKUX BEIECTB U TEXHOJOTUU C
ydeToM Oyaymied NmpodecCHOHAIBHOW NeITeIbHOCTH
[0 TeMaM: BaXKHEMILINE CTPOUTENIbHBIE MaTEpUalIbl,
KOHCTPYKLMOHHBIE ~MaTepuaibl, KpackKh, CTEKJIO,
KepaMHKa, MaTepuaigbl i JJICKTPOHUKH, HAHO
MaTepuaibl, TEKCTHJIbHbIE BOJOKHA, HCTOYHUKU
SHEPIUU, OPraHUYECKUe U MHUHEpabHbIE yI00peHus,
JIEKapCTBEHHBIE BEILIECTBA, OBITOBASI XUMUS.

2.  IlpakThueckoe  3aHATHE: «IIpencraBnenue
pe3yNbTaTOB peleHus KeicoB B (hopMe MUHU-I0KIIA1a
¢ mpe3eHTanuen”

OK 0I.
OK 02.
OK 04.
OK 07.
K 2.3.

[IpomexxyTounas arrectanus (auddepeHIupoBaHHbIHN 3a4ueT)

Bcero
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3. VYcioBus pealusaluu MOporpaMMbl  00111€00pa30BaTENbHOIO  yueOHOTO

npeaMera

3.1. MarepualibHO-TeXHUYECKOE 00eCIIeueHHE

Jyist peanu3anuu mporpaMMel 001IIe00pa30BaTeILHOTO IPEIMETa
JOJDKHBI OBITh TPEYCMOTPEHBI CIICIIUaTbHBIC TIOMEIICHHS: YICOHbII KaOWHET

XHUMHU.

O6opynoBanue y4yeOHOTO KaOuHeTa (HArIsIAHBIE TMOCOOHs): HAOOPHI
[IAPOCTEPKHEBBIX MOJENEH MOJEKYJ, MOJAETH KPUCTAUTMYECKUX PELIETOK,
KOJUIEKIIUA TIPOCTBIX W CIIOKHBIX BEIIECTB W/WJIM KOJUICKIIMH TOJMMEPOB;
KOJUIEKLIMS TOPHBIX TOPOJ M MHUHEpajoB, Tabnmuna MenzaeneeBa, yueOHbIC
¢bunbMbl, IUPPOBBIE 00pa30BaTEIbHBIE PECYPCHI.

TexHudyeckue cpeacTBa OOydYEHHUS: KOMIIBIOTEp C  YCTpPOHCTBAMHU
BOCIPOM3BEJICHUS 3BYyKa, MPHUHTEP, MYJIbTUMEIUA-TIPOCKTOP C 3KPaHOM,

MYJIbTUMEIUMHAS T0CKA, YKa3Ka-MIPe3eHTEep AJIsl PE3CHTALUM.



3.2. HudopmanmoHHOE 0OecnieyeHre peanu3aiu MporpaMmMbl

1. IleuaTHble n3MaHUA:

1. ["abpuensn, O.C. Xumus. Texnonornueckuit npopuib: yueo.ais
CTYACHTOB yupexxaeHui cpen.npod.oopazoBanus / O.C. ['abpuernsiy,
N.I".OctpoymoB. — M. :00pa3zoBaTeIbHO-U31ATEIbCKUN IIEHTP «AKaAeMuUs,
2024. -304 c.

2. Aun¢unorenoBa, . B. Xumus: y4eOHUK U MPaKTUKyM [IJIsI CPEIHETrO
npodeccuonansuoro ooOpaszoBanus/ U. B. AndunorenoBa, A. B. baOkos,
B. A. llonkoB. — 2-e u3n., ucnp. u gon. — Mocksa: M3natensctBo HOpaiir,
2023. — 291 ¢c. — (Ilpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-
11719-6. — Tekct: snexktpoHHbiii // OOpa3oBarenbHas miatdopma HOpaitt
[caiiT]. — URL: https://urait.ru/bcode/513807 (nata obpamienus: 03.04.2024).

3. [leromuxuna, H. A. OOmas xumus: ydeOHuk nis cno / H. A.
[[leromuxuna, JI. B. Munaesckasi. — Cankrt-IletepOypr: Jlans, 2021. — 164 c.
— ISBN 978-5-8114-6897-3. — TeKcT: 31eKTpOHHBIHN // JlaHb: 3JIEKTPOHHO-
oubmuoteunas cucrema. — URL: https://e.lanbook.com/book/165824 (nata
oOpamenusi: 03.04.2024). — Pexxum gocTyma: i aBTOPHU3. MOJIb30BATENCH.

4. Hukonbckuii, A.b. Xumus: y4eOHHMK M NPAKTUKYM [JIsI CPEIHEro
npogeccuonansHoro oopazosanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢
u3M., nepepad. u non. — Mocksa: UsnarensctBo Opaiit, 2023. — 507 c. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-01209-5. — Tekcr:
anexkTpoHHbI // OOpa3oBarenbHas miatdopma FOpait [caiit]. — URL:
https://urait.ru/bcode/513537 (nara obpamenus: 03.04.2024).

5. Xumusi: yuyeOHUK JUIsi cpeaHero mpodecCHOHAIbHOrO 00pa3oBaHus /
1O. A. JleGenes, I'. H. ®anees, A. M. I'ony6es, B. H. lllanoBan; mox o6ieit
penakiuerr I'. H. ®aneeBa. — 2-e¢ wu3m., mnepepadb. u  jgon. — Mockaa:
N3narenscTBO HOpaiir, 2023.—  431c.—  (Ilpodeccuonanbuoe
obpasoBanme). — ISBN 978-5-9916-7723-3. — Tekcrt: »NEKTPOHHBIN //
Oo6pazoBaTenbpHas maTdopma Opaiir [caiT]. — URL.:
https://urait.ru/bcode/513073 (nata oopamenwus: 03.04.2024).

2. JIOIIOJTHUTEIIbHBIC HCTOYHHUKH:

1. T'yceBa, E. B. Xumus g CIIO: yueOHO-MeToauyeckoe nocooue / E. B.
I'yceBa, M. P. 3uranmuna, /JI. . KynukoBa. — Kazans: KHUTY, 2019. — 168
c. — ISBN 978-5-7882-2792-4. — TekcT: aneKTpoHHbIN // JIaHb: 37IEKTPOHHO-
oubsmoreunass cucrema. — URL: https://e.lanbook.com/book/196096 (mata
obpamenus: 03.04.2023). — Pexum gocTtyna: st aBTOPH3. MOJIH30BATEIICH.

2. UYepnuxona, H. FO. Xumust B 10CTyITHOM U3JI0XKEHUU: yueOHOE TOcoOue st
cno / H. 0. YUepnukoBa. — 2-e usn., crep. — Caunkr-IlerepOypr: Jlanb, 2022.



— 316 c. — ISBN 978-5-8114-9500-9. — TekcT: anexkTpoHHbIN // JlaHb:
3IIEKTPOHHO-OUOIHOTEUHAS cUCTEMA. — URL.:
https://e.lanbook.com/book/195532 (mata obpamenus: 03.04.2023). — Pexum
J0CTyMa: JIJIsl aBTOPH3. MOJIb30BATENICH.

3. llleBuuneina, JI. B. Xumus: yuebnoe nocodue / JI. B. IlleBuunpiaa, A. U.
AmnapueB. — Hosocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-
— TexcT: anexTponHsi# // Jlanb: 3neKTpoHHO-0MOMMOTeYHas cuctema. — URL:
https://e.lanbook.com/book/118505 (mata obpamenus: 03.04.2023). — Pexum
JOCTYyTIA: JJIsl aBTOPU3. MOJIb30BaTENEH.

4. bmunos, JI. H. Xumus: yue6nuk s CI1O /J1. H. baunos, U. JI. [lepdumnonsa,
T. B. CokonoBa. — 2-e u3f., crep. — Cankr-IletepOypr: Jlans, 2021. — 260 c.
— ISBN 978-5-8114-7904-7. — TekcT: 3JeKTpoHHBIN // JlaHb: 3JIEKTPOHHO-
oubsmoreunass cucrema. — URL: https://e.lanbook.com/book/167183 (mata
obpamenus: 03.04.2023). — Pexxum mocTyma: 1y aBTOPU3. MOJIb30BaTEIIEH.

5. Uepnukosa, H. IO. Pemraem 3agaun mo XMMuUM caMOCTOSITENBHO (C OTBETaAMU
u pemenusmu) / H. FO. Yepuukosa, E. B. MemepsikoBa. — 2-e u3j., ctep. —
Cankr-IlerepOypr: Jlanb, 2023. — 330 c. — ISBN 978-5-507-45904-9. —
Tekct: anexTponHslii // Jlanb: 3mekTpoHHO-OMONMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/291209 (nata obpamenus: 03.04.2023). — Pexum
JI0CTyMa: JIJIsl aBTOPH3. MOJIb30BATEIICH.

6. Pesnukos, B. A. COopHUK 3a71a4 U YIIPAKHEHHUH IO OPraHUYECKON XUMUH /
B. A. Pe3nukoB. — 3-¢ u3n., crep. — Cankrt-IlerepOypr: Jlans, 2023. — 336 c.
— ISBN 978-5-507-46011-3. — TekcT: 31eKTpOHHBIHN // JlaHb: 3JIEKTPOHHO-
oubsmoreunass cucrema. — URL: https://e.lanbook.com/book/293012 (nata
obpamenus: 03.04.2023). — PexuM gocTtymna: AJisi aBTOPU3. TOJIH30BATEIICH.

3. DNEeKTpOHHBIE U3/TaHUS

1. hvsh.ru — Xypnan «Xumus B mKosue».

2. https://postnauka.ru/themes/chemistry — jexiuu mo XuMuu Ha canTe
[TocTHayxka. http://gotourl.ru/4780 (http://elementy.ru/)
HayuHo-nonynsipHbIil IpoeKT «JIeMEHThI OOTBIION HAYK» ((PU3UKA, XUMHUS,
MaTeMaTrKa, aCTPOHOMHMSI, HAYKH O KU3HHU, HayKu o 3emJe). HoBoctu Haykw,
KHHUTY, HAYYHO-TIOMYJISIPHBIE CTAThU, JIEKIIUHU, SHIIUKIIONEIUH.

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

CaiiT HayuHO-nionyJisApHOTO KypHana «llorenmam». Xypuan uzgaércs ¢ 2005
r.,c 2011 r. — pazuen «XumMus».

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

CaiiT Hay4HO-TOMYJIIPHOTO KypHaIa « XUMHUS U KU3HbY. JKypHai uznaércs ¢
1965 r.

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

OTkphITast 3NeKTpoHHAsT OnOIMOoTeKa XUMIYecKoro nopTtaina «Chemnety,
COJIEPKUT yueOHbIEe M MH(POPMAIIMOHHBIE MATEPUAIIBI IS IIKOJIBHUKOB U
yuuTesieid. B Heli MO>KHO HaliTH y4eOHUKH MO 00IIEl U HEOPTraHUYECKON




XUMUH, OPraHUYECKON XUMUU, MYJIbTUMEINaMaTepUalibl, a TAKXKE 3a/1a4n
XUMHUUYECKUX OJIUMIIUA]] C PEIICHUSIMHU, 3a7a4l BCTYUTEIbHbBIX 3K3aMEHOB JIJIs1
aOUTYpPUECHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
Nudopmanmonnsie maTepuaibl 00 onumMnuanax: MocKOBCKON TOPOACKOM,
Bcepoccuiickoir, Menaeneesckoil, Mexxnynaponnout. [Ipusenensl 3agaun
TEOPETUUECKHUX U IKCIIEPUMEHTATILHBIX TyPOB, TOJAPOOHBIE PEIICHNUS, CITUCKH H
dbortorpaduu nodbenutenei.

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

Cucrema TUCTaHIIMOHHOTO OOy4Y€HMsI, HalpaBJIEHHAs B IIEPBYIO O4Yepe/b Ha
MOJATOTOBKY K OJIMMITUAJIaM BCEX YPOBHEW — OT IIKOJIbHBIX J10
Mexnynapoanoi. CaiiT coaep>KUT OorpoMHOE KOJMYECTBO 3ajad,
CrpYIIIUPOBAHHBIX KaK MO TeMaM, TaK U Mo ojJuMiuagaM. [1o Bcem 0CHOBHbIM
paszenaM XUMHH MPUBEIEH TEOPETUUECKUA MaTeprall U pa3o0paHbl PEIICHHUS
TUIOBBIX 33/1a4.

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

[TopTan mo mHanotexuosorusiMm. OCHOBHAS 11€JTh — pa3BUTHE 00pa30BaHMS B
00J1aCTH HAHOTEXHOJIOTHI ¥ MOJATOTOBKA K MHTEPHET-OJIMMITHAJIE 110
HAHOTEXHOJIOTUSIM.

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

Hanéxnas cnpaBouHas uHGopMalus 0 XUMHYECKUX dJIeMEHTaX U UX
CBOMCTBaX (Ha aHTJIMMCKOM SI3BIKE).

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

Pycckos3bIuHBIN CaT O CBOMCTBAX XMMHUYECKUX JIEMEHTOB.

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

HexomMepueckuii caliT oHtaitH-00pa3oBaHus, COAEPKUT MHOTO HHTEPECHBIX
00pa3oBaTeNbHBIX KYPCOB U BUICOJICKIINM JJIsl IITKOJIBHUKOB, CTY/ICHTOB U
yuuTenen. ECTb HECKOJIBKO KypCOB IO XHMMH.

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

Caiit Chemical Abstract Service — caMblif aBTOPUTETHBIN B MUPE XUMUU
UH(GOPMAIIMOHHBIN HHTEPHET-pECYPC (CaNT IIIATHBIN).

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

[Topran no opraHnYeCKO XUMUU HA AHTJIMMCKOM SA3BIKE.

14. http://www.xumuk.ru

CaiiT 0 XUMHH: KIaCCUYECKUE YUEOHUKH, CIPABOYHUKH, SHIIUKIIONEINH,
MOMCK OPraHUYECKUX U HEOPTaHMYECKUX PEAKIIMi, COCTABIIEHUE YPABHEHUM
peaKIuu.

15. http://orgchemlab.com/

CailT, NoCBAIEHHBIN MTPAKTUYECKON padoTe B 1abopaTopuu




4. KoHTponb U OIIEHKAa pE3yJbTaTOB OCBOEHHUS 00I1€00pa30BaTEIILHOIO
npeameTa

KOHTposib M OLIEHKAa pacKpbIBAIOTCS 4YEpe3 JUCLUILUIMHAPHBIE PE3YJIbTaThl,
YCBOCHHBIE 3HAHUA U MPUOOPETEHHBIE 00YUYaIOIUMCSl YMEHUS, HAIIPaBJICHHBIC
Ha (popMUpPOBaHUE OOIMIMX U NPOPECCUOHANBHBIX KOMIIETEHIHI

Oo0masi/npogeccuoHaabLHast Paznen/Tema Tun oueHOYHbIX MEPONPUATHH
KOMIIeTeHIM A
OK 01. Paznen 1 - OIICHKA TECTOBBIX 3aJaHUM;
Tema 1.1 - OLICHKA MPAKTUYECKUX 3aHATUH;
OK 01. Paznen 1 - OIICHKA TECTOBBIX 3aJaHHUM;
OK 02. Tema 1.2 - OIIEHKA MPAKTHYECKHUX 3aHATHIL;
OK 01. Pasnen 2 - OLICHKA MPAKTUYECKUX 3aHATUH;
OK 04. Tewma 2.1
OK 01. Paznen 2 - OLIEHKA MPAaKTUYECKUX 3aHATUI;
OK 04. Tema 2.2 - OIIEHKA BBITIOJTHEHUSI JTA0OPATOPHBIX 3aHATHIA;
- KOHTPOJIbHASI paboTa 1Mo TeMe
OK 01. Paznmen 3 - OIIEHKA TECTOBBIX 3aJaHUM;
IIK 2.3. Tema 3.1 - OLICHKA MPAKTUYECKUX 3aHATUH;
OK 01. Paznmen 3 - OIIEHKA TECTOBBIX 3aJaHUM;
OK 02. Tema 3.2 - OLICHKA MPAKTUYECKUX 3aHSATUH;
[IK 2.3.
OK 01. Paznen 3 - OLICHKA BBIMIOJTHEHUS 1a00PaTOPHBIX 3aHSATHIA;
OK 02. Tema 3.3 - KOHTPOJIbHAS PaboTa Mo TeMe
OK 04.
OK 01. Paznen 4 - OLICHKA MPAKTUYECKUX 3aHATUI;
[IK 2.3. Tewma 4.1 - OLIEHKA PEe3yJIbTaTOB YCTHBIX OTBETOB;
OK 01. Pasnen 4 - OLICHKA MPAKTUYECKUX 3aHSATUH;
OK 02. Tema 4.2 - OIIEHKA BBITIOJTHEHHS JTAOOPATOPHBIX 3aHATHH,
OK 04.
IIK 2.3.
OK 01. Paznen 4 - OIIEHKA NMPaKTUKO-OPUEHTUPOBAHHBIX 33JIaHUI;
OK 02. Tema 4.3 - OIICHKA BBITTOJIHEHUS TA00PATOPHBIX 3aHATHIA,
OK 04. - KOHTPOJIbHASI paboTa 1Mo TeMe
[IK 2.3.
OK 01. Pazmen 5 - OLIEHKA MPAKTUYECKUX 3aHATUI;
OK 02. Tema 5.1 - OLICHKA PE3YJIbTATOB YCTHBIX OTBETOB;
IK 2.3.
OK 01. Pazgen 6 - OLIEHKA MPAaKTUKO-OPUECHTUPOBAHHBIX 3aJIaHUM;
OK 02. Tema 6.1 - OLIEHKA PE3yJIbTaTOB YCTHBIX OTBETOB;
IIK 2.3.
OK 01. Paznen 6 - OIIEHKA Pe3yJIbTaTOB YCTHBIX OTBETOB;
OK 04. Tema 6.1 - OIICHKA BBIITOJIHEHHUS JTAOOPATOPHBIX 3aHSATHIA,
[IK 2.3.
[IpodeccrnonansHO OPUEHTHPOBAHHOE CONEPIKAHUE
OK 01. Paznen 7 - 3aIuTa Keuca;
OK 02. Tema 7.1 - nuddepeHIMPOBAHHBIN 3a4€T
OK 04.
OK 07.
IIK 2.3.




