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PaGouas nporpamma yuehnoro npeamera «Xumisy  paspaborana 1a 0cHoBe oroc
epesmero o6uiero obpasosams (aaiee — GFOC COO), 1 coorsercrimi ¢ PekoMeniaiusaMu 1o
OPraN3AII HOAYUCHIS CPEANETO 00HIETo 00PAIOBANIA B IPEACIAX OCBOCHIS 00PAIOBATE/LILIX
HPOFPAMM Cpetiero npodecconainioro odpatosaiis ¢ yuetom 1petonsannii GIOC CHO no
cnennaibiocti 38.02.06 Gumancent No 65 o1 5 denpans 2018 1.

Paspaborunku:

Abakaposa Afitnar 3aruposna, npenoaasarean BBI mcummmm «Xumisn Maxaukaaniekoro
Qimaia GUHAHCOBOTO YHUBCPCHTETA,

Pabouast porpaMMa yueGHoro npeMera paceMoTpena i peKOMEHIORANa K yTBepiICHHIO
1A 3ACEAANNH TTPEJMCTHON (IHIKIOBOIT) KOMICCHI CCTECTBEHHO-HAYUILIX JICIHILIHI

Ipotokon ot « L€ »  @f 20231 Ne {{
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KOMHCCHH Jlwmrarona SLA,




1. ITacmopt pado4eil nporpaMMsbl AU CHHUIIIMHBI
OIIb. 10 Xumus

1.1. O6aacTh npuMeHeHus1 padoyeil MporpaMMbl

[TporpamMma o00meoOpa3oBaTeIbHON Y4eOHOH IMCHMIUTMHBL «XHMUS» IMpeAHa3HAYeHa s
HU3YyUCHUSA XUMHU B HpO(beCCI/IOHaJ'IBHBIX O6pa3OBaTeJIbHBIX opranu3anusiax, pCaIn3yrolInx
00pa3oBaTeNbHYI0 IIPOrpaMMy CpefHero oOmero oOpa3oBaHUS B IpEAeNax OCBOCHHS
OCHOBHOH TmpodeccnonanbHoil oOpasoBatensHOl mporpammbel  (OITOIT) CIIO na 6aze
OCHOBHOTO 0011ero 00pa3oBaHMs IIPH HOATOTOBKE CIIELHATNCTOB CPEIHETO 3BCHA.

1.2. MecTo y4eOHOro npeiMeTa B CTPYKTYpe OCHOBHOH 00pa3oBaTe/IbHOI MPOrpaMMbl

VYuaeOublil npenMer «XUMHS» SBISETCS 00s3aTeIbHON YacThiO 00IIE00pa30BaTEIHLHOTO
LIMKJIa OCHOBHOM 0Opa3oBarenbHoOi nporpammbl CIIO B cootBercTBuuM ¢ @I'OC no crnenuanbHOCTU
38.02.06 dunaHCHI.

1.3. Ileab ¥ n1IaHUpPYeMble Pe3yJabTaThl 0CBOCHHS Y4eOHOro npeaMera:

DopMUPOBAHHUE y CTYACHTOB XUMHUYECKOW COCTABJSIOUIEH €CTECTBEHHO-HAYYHOW KAPTHHBI
MHpa KaK OCHOBbl NPHUHSTHS PEHICHUWM B JKU3HEHHBIX U IPOU3BOJCTBEHHBIX CHUTYaLMSX,
OTBETCTBEHHOI'O ITIOBEJICHUS B IPUPOIHOM CpeJie.

3agaun yuyeOHOro mpeamera:

1) chopmupoBaTh NMOHMMAHHWE 3aKOHOMEPHOCTEH IPOTEKAHUS XHMHUYECKUX IPOLECCOB U
ABJICHUN B OKpYKAalOLEH cpele, ILEJIOCTHOM HAaydyHOM KapTHHBI MHUpPA, B3aUMOCBS3U U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHUS NPOBOJUTH pacueThl MO XMMUYECKUM (opMyldaM U ypaBHEHUSM
XUMHYECKMX  peakluid, IJaHUpOBaTh U  HMHTEPIPETHPOBATH  PE3YIbTAThl  XUMHUYECKHX
DKCIEPUMEHTOB,

3) copmupoBaTh HABBIKM MPOBEACHUS XMMHYECKHX SKCIEPUMEHTAJIbHBIX HCCIEAOBAHUN C
co0uTr0/IeHreM IpaBuII 0€30MacHOr0 OOpaIleHUs C BEIECTBAMU U J1a00paTOPHBIM 000pyI0BaHUEM;

4) pa3BUTh YMEHHUS aHAIU3UPOBATh, OLIEHUBATh, IPOBEPSTH HA JOCTOBEPHOCTh U 00001IaTh
UHPOPMALIMIO XUMUYECKOT0 XapaKTepa U3 Pa3IMUHbIX HCTOUHUKOB;

5) chopMupoBaTh YMEHHSI IPOTHO3UPOBATH MOCIEICTBUS CBOEH E€ATEIbHOCTH U XUMHUECKUX
HPUPOIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX IMPOLIECCOB;

6) chopmMupoBaTh NOHMMaHUE 3HAUMMOCTH JIOCTH)KEHUN XMMHUYECKONM HAyKH U TEXHOJIOTHH
JUISL Pa3BUTHS COLMAIBHON U MPOU3BOJICTBEHHOMN cdep

VYueOHblit peamer «XuMus» obecrneyrBaeT (pOpMHUPOBaHUE OOIIMX KOMIIETEHIIMH 1O BCEM
Bunam nestenbHocTd GI'OC no cnenumansHOoCcTH 38.02.06 dunanckl. Ocoboe 3HAYCHHUE yueOHBIM
npeaMer uMeeT npu GopMupoBaHuM U pazButun obmux komnerenuuit OK 01, OK 02, OK 04, OK
07

Kon un
HauMEeHOBaHHUE
(popmupyembIx

KOMIIeTeHIUI

IInanupyemble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 NMpeaMeTa

O01mme JAucuuninHapHbie(npeaMeTHbIE)




OK 01. Beibupatp
CIIOCOOBI peLIeHUs
3a7a4
npodeccruoHanbHON
JeSITeIbHOCTH
HNPUMEHUTEIHHO K
Pa3INYHBIM
KOHTEKCTaM

B 4acTu TPYAOBOIO
BOCIIMTAHMSA:
- TOTOBHOCTb K TPYyAY, OCO3HAHHUE
LEHHOCTHU MacTepCTBa,
TPYIOIO0uE;
- TOTOBHOCTb K  aKTHUBHOH

JACATCIIbPHOCTHU TEXHOJIOTHYSCKON 1
COIMAJIbHOM HAIpaBJICHHOCTH,
CIIOCOOHOCTh MHULMUPOBATh,
IUIAHUPOBAaTh M CaMOCTOSITEIBHO
BBITIOJIHATD TaKYI0 JCATCIBbHOCTD,

- MHTEpeC K pa3lIu4HbIM cdepam

npodecCHOHATBLHOM
JIeITeIbHOCTH,

OBianeHue  yHHMBepPCAJbLHBIMH
Y4eOHbIMH  IO3HABATEJIbHBIMU
NefiCTBUAMU:

a)0a3oBble JIOrHYecKue
JnefiCcTBUA.

- CaMOCTOSTEIBHO
(dbopMynupoBaTh "
aKTyaJIu3upOBaTh npobiiemMy,

paccMaTpuBaTh €€ BCECTOPOHHE,;

- YCTaHABJIMBAaTh CYIIECTBEHHBIN
MPU3HAK WM OCHOBAHUA s
CpaBHEHHMs, KilaccupUKauu U
00001IeHNS;

- ONpPEAENATh LENH AESITeIbHOCTH,
3a/1aBaTh MapaMeTpbl U KPUTEPUHU
WX JTOCTHKCHHS;

- BBIBISITh 3aKOHOMEPHOCTH U
MIPOTUBOPEUUS B
paccMaTpUBAEMBbIX SIBJICHUSX;

- BHOCUTb  KOPPEKTHUBBl B
JIeSTEIIEHOCTD, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM,
OIICHUBATh PHUCKH TIOCIEACTBUI
JIeSITCIIbHOCTH;

- pa3BUBaTh
MBIIIJICHUE npu
KU3HCHHBIX TIPOOIEM
0) 0a30BbIe HCCIEI0BATEIbCKHE
JedcTBUA:

- BIAAeTh HaBBIKAMHU Yy4eOHO-
HCCIIEIOBATENILCKOW W TPOEKTHOU

KpeaTHUBHOE
peleHnn

JESITEILHOCTH, HaBBIKaMHU
paspernieHus mpoosem;

- BBISIBJISITh MIPUYUHHO-
CJICZICTBEHHBIC CBSI3U u
AKTyaJIU3UPOBATh 3a/maqy,

BBIJIBUT'aTh TUIIOTE3Y €€ PCIICHMUA,
HaxXxoauThb APTYMCHTBI JIA

- BJIAJCTH CHUCTEMOM XHUMHYECKHUX

3HaHWH,  KOTOpass  BKIIIOYACT:
OCHOBOIIOJIAraroIINe ITOHSTHUS
(XMMHYECKUH  DJIEMEHT,  aTOM,
AJIEKTPOHHAsT 000J0YKa aToMma, S-,
p-, d-ajekTpoHHBIE  OpOMTaNH
aTOMOB, WIOH, MOJIEKYJIa,
BAJICHTHOCTD,

AJIEKTPOOTPULIATEIBHOCTD,
CTEIIEHb OKUCIIECHUS, XUMUYECKas
CBAA3b, MOJb, MOJISIDHas Macca,
MOJISIDHBIA  00BEM,  YIJICPOIHBIN
CKeleT, (yHKIMOHANbHAs TpyIa,
paaukan, U30MEpus, H30MEpHI,
TOMOJIOTUYECKUN psii, TOMOJIOTH,
YIJIEBOJAOPOAbL,  KUCIOPOA- U
a30TcojepxKallne COEJIMHEHUS,
OHMOIOTHYeCKH aKTUBHBIC
BelecTBa  (YIJIEBOJBI,  JKUPHI,
OelKku),  MOHOMEp,  IOJUMED,
CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COEJIMHEHUS, KpUCTAJUIMYECKas
pelmerka, TUNbl  XMUMHYECKUX
peakuui (OKHCIHUTENBHO-
BOCCTAaHOBUTEJIbHBIE, 9K30-U
SH/I0TEPMUYECKHE, peakuuu
HOHHOrO  oOMeHa),  pacTBOp,
AIIEKTPOJIUTHI, HERJIEKTPOJIUTHI,
ANIEKTPOJINTUYECKAsT AUCCOLUALINS,
OKHUCIIUTETD, BOCCTaHOBUTEIIb,
CKOPOCTb XHUMHYECKOW pEaKIUH,
XUMHYECKOE paBHOBECHUE), TEOPUU
U 3aKOHBI (TEOpHUs XUMHUYECKOIO
CTPOEHHUSI OPraHUYECKHX BEIIECTB
AM. byrneposa, Teopus
AIEKTPOJIUTUYECKON
JYCCOLIMAINH, NEPUOANYECKUN
3akoH /.M. MenneneeBa, 3akoH
COXpaHEHHUs Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN
S3BIK  XUMHH, (PaKTOIOTUIECKUE
CBEJICHUSI O CBOMCTBAax, COCTaBe,
MIOJIyYE€HUHU u 6e30macHOM
HCTIOJTb30BaHUH BOKHENIIINX
HEOPraHUYECKUX U OPraHMYECKHUX
BEUIECTB B OBITY M NMPAKTHYECKOM
JIESITEIIBHOCTH YEJI0BEKa,

- yYMETh BBISBISITH XapaKTEPHbBIC
MIPU3HAKU u B3aMMOCBS3b
W3YYEHHBIX TOHATHNA, MPUMEHATH
COOTBETCTBYIOIIUE TIOHATHS IIpH




JIOKa3aTelIbCTBa CBOMX
YTBEPKICHHUIA, 3a/1aBaTh
napameTpbl U KpUTEPUU PEILICHNUS;
- AQHAJIM3UPOBATH IIOJYYCHHBIE B

Xoae€ peicHud 3aga4uun
PE3YyIbTaTkI, KpUTHYCCKH
OLCHUBATbL HUX  OOCTOBCPHOCTD,
IMIPOrHO3UPOBATH U3MCHCHHUEC B

HOBBIX YCIIOBHSIX;
- yYMEThb IMEPEHOCUTHh 3HAHUA B
M03HABATEIIbHYIO U MPAKTUYECKYIO
0071aCTH KU3HEIEATEIbHOCTH;

- YMETb MHTETrPUPOBATh 3HAHUS U3
Pa3HBIX MPEIMETHBIX 00JIACTEH;

- BBIIBMTATh  HOBBIE  HJCH,
npejiarath OpUTHHAJIbHbIE
MOJXO/Ibl U PELICHUS;

- CIIOCOOHOCTH UX MCIIOIL30BaHUSA
B ITO3HABATEIILHOM M COIMAJIFHOM
MpaKTUKE

OIIMCAaHUU CTPOCHHUS U CBOMCTB
HEOPraHWYECKUX U OPraHUYECKUX
BEIIECTB W UX IIPEBPALLCHUN;
BBISBIISTH B3aMMOCBS3b
XUMUYECKUX 3HAHUM C MOHATUAMU
U IPEACTaBICHUSAMM  JIPYTUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB;
- YMETb UCII0JIb30BATh
HaVMEHOBAHMS XUMHYECKHUX
COCIMHEHU I MEXIYHAPOIHOTO
COr03a TEOPETHUYECKOU u
IIPUKIIATHOU XUMHUH U
TPUBHAIIbHBIE Ha3BaHUs
BOXHEUIIMX BELIECTB  (ITHUJIEH,
alleTWJICH, TJMLEpuH,  (eHou,
dopmanbaerun, YKCyCHas
KHMCJIOTA, IJIMLIMH, YrapHbId ras,
YTIIEKUCIIBIT ras, aMMHUaK,
raiieHas  W3BECTb, HETalleHas
U3BECTh, IUTbEBAs coja W
JIpPYTuX), COCTaBIATH (POPMYIIBI
HEOPraHUYECKUX U OPraHUYECKUX
BEILIECTB, YPaBHEHUs XMMHYECKUX
peakuuid, OOBACHATh MX CMBICI;

MOATBCPIKIAATH XapaKTCPHBIC
XUMHYECKHE CBOMCTBA BCIICCTB
COOTBETCTBYHOIIIMMU

DKCIEPUMEHTAaMU U 3alHUCAMHU
YpaBHEHUN XMUMHUYECKUX PEAKIINN;

- YMCThH YCTaHABJIMBATb
MPUHATJIC)KHOCTD N3YUCHHBIX
HCOPTraHUYCCKUX U OPraHUYCCKUX
BCIICCTB K OMnpeaACIICHHBIM

KJlaccaM M TpyIIlaM COEIWHEHHH,
XapakTepu3oBaTh MX COCTaB H
BaKHEHIIIHE CBOMCTBA;
ONpEeNeNsiTh BHUIBI XUMHYECKHUX
cBsi3eil  (KOBaJIGHTHAas, MOHHAas,
MeTauTnIecKas, BOJIOPOIHAS),
TUTBl KPUCTAIIMYECKUX PEIMIETOK
BEIIIECTB; KJIaCCU(PUITUPOBATH
XUMUYECKHE PEaKLUH;

- copmupoBaTh NpEACTABICHUS:
0 XHMHUYECKOW  COCTaBIIAIOLIEH
€CTECTBEHHOHAYYHOH KapTUHBI
MHpa, POJM XUMUU B MO3HAHUU
SBJICHUI MIPUPOJBIL, B
GOpMUPOBAHUM  MBIIUICHUS U
KYJIbTYphI JTUYIHOCTH, ee
(YHKIMOHATIBHONH  T'PaMOTHOCTH,
HEe00X0IUMO TUTS pereHus
MPaKTUYECKHUX 3a/1a4 u




HKOJIOTMUYECKU 000CHOBAHHOTO
OTHOILEHHS K CBOEMY 3/I0pPOBBIO U
MPUPOAHON CpelIE;

- YMETb IPOBOJUTH PACYETHI 110
XUMUYECKUM (OpMyIIaM U
YPaBHEHMSIM XUMUYECKUX peaKIHi
C MCIIOJIb30BAaHUEM (PU3NIECKUX
BEJIMYMH, XapaKTePU3YIOIUX
BEILECTBA C KOJIUYECTBEHHON
CTOPOHBI: Macchl, 00beMa
(HOpMaJIbHBIE YCIIOBUS) Ta30B,
KOJINYECTBA BEILIECTBA;
MCITIOJIb30BATh CHCTEMHBIE
XMUMHUYECKHE 3HAHUS JUIs
MPUHATHS PEIICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYaLlUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX

MPUMEHEHHUEM
OK 02. Ucnonb3oBath | B 00/1acTHLIEHHOCTH HAY4YHOIO | - YMETh MJIAHUPOBATH u
COBpPEMEHHBIE TMO3HAHUS: BBITIOJHSATH XUMHYECKUN
CpEACTBA MOUCKA, - c(hOpMUPOBAHHOCTD | IKCIIEPUMEHT (npeBparieHus
aHaiu3a u MHUPOBO33PEHUS, OpraHWYECKUX  BELIECTB  MpH
UHTEPIIPETAIAN COOTBETCTBYIOIIIETO HarpeBaHWH, TOJYYEHHE OSTUIICHA
uH(pOpMaIuU U COBPEMEHHOMY YPOBHIO Pa3BUTHUS | U HU3YYEHHE  €ro  CBOIICTB,
nH(OPMaIMOHHBIE HAyKH W OOIECTBEHHOW MPAKTUKH, | KAUECTBECHHBIC peakuuu Ha
TEXHOJIOTUH IS OCHOBaHHOTO Ha JUAJIOTe KYIbTYp, | aldbJACTHABI, KpaxMmall, YKCYCHYIO
BBITIOJTHCHMS 32,124 CIIOCOOCTBYIOMIIETO OCO3HAHHUIO | KUCJIOTY; JeHarypauus OelIKoB
npodeccuoHaNbHOM CBOET0 MECTa B MOJIUKYJIBTYPHOM | MIPH HarpeBaHuH, I[BETHBIC
JESTSIIbHOCTH MUDE; peakiuu  OCIIKOB,  MPOBOJUTH

- COBEPIICHCTBOBAHHUE S3BIKOBOM U | PeaKIuu HMOHHOTO oOMeHa,

YUTATEILCKONH  KYJIBTYPHl  Kak | ONPEIeNIsTh cpeny BOJTHBIX

CpeICTBa B3aUMOJACHCTBUSI MEXIY | paCTBOPOB, KaueCTBEHHbBIC

JIXOAbMH U ITIO3HAHUA MHpPaA,
- OCO3HaHHuC ICHHOCTH HaquOﬁ
JACATCIIbHOCTH, TOTOBHOCTbH

OCYILECTBIATh  IPOEKTHYD U
HCCIIEIOBATEIIbCKYIO
JIEATENIbHOCTh UHAMBUAYAIBHO U B
rpynme;

OBianeHue  yHHMBepPCAJbHBIMH
y‘lCﬁHI)IMI/l NMO3HABATCJIbHBIMU
JeHCTBUSIMM

B) padora ¢ ungopmanmeii:
- BJIQJIETh HAaBBIKAMHU TMOJIYYECHUS

uHpOpMallMd U3  HCTOYHUKOB
pPa3HBIX THUIIOB, CaMOCTOSITEIbHO
OCYLIECTBIISATh  NOMCK, aHaJu3,
CHUCTEMAaTU3ALUI0 u
WHTEPIPETALIIO uHpopMauu
pasNMYHBIX ~ BUAOB U QopMm
IIPEICTABIICHHUS,;

- CO3JaBaTb TCKCThI B PaA3JIMYHBIX

peakuuu Ha cynabdar-, kapOOHAT-
U XJIOpUA-aHUOHBI, Ha KaTHOH

aMMOHHUS; peuiarb
DKCIEPUMEHTAJIbHBIE 3a/aydl  II0
TeMaM "Meramibt" u
"Hemerannsl") B COOTBETCTBHM C
MpaBUJIaMU TEXHUKU
0e30macHOCTH TpH OOpaIleHUH C
BellecTBaMH U J1a00paTOPHBIM
000OpyIOBaHUEM;  TPEICTABIAThH
pe3yNbTaThl XUMHUYECKOTO
JKCIepUMeHTa B (opMme 3amucu
ypaBHEHUU COOTBETCTBYIOIIHAX
peakmuii U (QOpPMYIUPOBATH
BBIBOJIBI HAa  OCHOBE  JTHUX
pe3yJIbTaTOB;

- YMETh aHAIN3UPOBATh
XUMHUYECKYIO uHpOpMaLHIO,
MOJIy4aeMyIo u3 pa3HbIX

VCTOYHUKOB (CPEICTB MaccOBOU




dbopMaTax C y4eTOM Ha3HAUCHUS
UHpOpMAIUU u IeNICBOM
ayJAUTOpPHH, BBIOMpast
ONTUMAITLHYIO bopmy
MPEJICTABJICHUS U BU3yaTH3aluy;

- OLEHUWBATh  JOCTOBEPHOCTb,
JETUTUMHOCTh HWH(pOpMAIUHU, €e
COOTBETCTBUE MIPaBOBBIM u
MOPaTbHO-ITHYECKUM HOPMaM;

- UCIIOJIb30BATh cpencTa
UH(POPMALIMOHHBIX "
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIA
B pelieHnn KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX "
OpTraHU3aIMOHHBIX 3aaq c
COOJIIOIEHUEM TpeOOBaHMIA
PrOHOMUKH, TEXHUKHU
0€30MacHOCTH, THTUCHBI,
pecypcocOepexeHus, TPaBOBBIX H
ITHYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;
- BJIAJICTh HaBBIKAMU
pacro3HaBaHU " 3aIIUTHI
uHpopmarnuy, WHPOPMAIIMOHHON
0€e30I1acCHOCTH JIMYHOCTH,

uHpopmanuu, cerb HHTEpHET H
Jpyrue);

- BJIAJICTh OCHOBHBIMH METOJIaMH
HAyYHOTO0 TMO3HAHUS BEILIECTB U
XUMHAYECKAX SABJICHUI
(HabmroieHue, HU3MEpPEHHE,
AKCIIEPUMEHT, MOJICTTHPOBAHHCE);

- YMETb MPOBOJUTH PACYETHI IO
XUMHYECKUM bopmynam U
YpaBHEHUSIM XUMHUYECKHX PEaKuil

C HCIIOJB30BAaHUEM (PU3NUECKUX
BEJIMYMH, XapaKTepU3yIOIIUX
BEIIECTBA €  KOJIMYECTBECHHOU
CTOPOHBI: Macchl, obbemMa
(HOpMasIbHBIE ~ yCIIOBHSI)  Ta30B,
KOJINYECTBA BEILIECTBA;
HCII0JIb30BaTh CHCTEMHBIE
XMUMUYECKHE 3HaHUS Ui

IIPUHATUS PEIIEHUN B KOHKPETHBIX
JKU3HEHHBIX CUTyalUsX,
CBS3aHHBIX C BEIIECTBAMH U MX
[IPUMEHEHHUEM

OK 04. DddexTuBHO
B3aMMO/JICCTBOBATH U
paboTath B
KOJUIEKTHUBE U
KOMaHjIe

- TOTOBHOCTb K CaMOpa3BHUTHIO,
CaMOCTOSTEIIbHOCTH u
CaMOOTIPE/IEIICHUIO;

-OBJIaJIcHUE HaBbIKaMH y4eOHO-
HCCIIEIOBATENILCKON, ITPOEKTHOU U
COIMATLHOM JESITEIIFHOCTH,
OBiaseHue  yHHMBeEpPCAJIbHBIMHM
KOMMYHHKATUBHBIMH
NefiCTBUAMU:

0) coBMecTHas AesITeJIbHOCTD.

- TOHMMaTh M  MCIOJIb30BaTh
MpEeUMyIecTBa  KOMaHAHOM U
WHIUBUIYAILHON pabOTHI;

- IPUHUMATh LEIH COBMECTHOMN
JIeATETbHOCTH, OPraHU30BbIBAaTh U
KOOPJIMHHUPOBATH JCHCTBUSA TIO €€
JIOCTMIKEHHIO: COCTaBJIATh ILJIaH
JIEMCTBUM, pacHpenessiTb pOJIH C
Y4€TOM  MHEHUM  YYaCTHUKOB
o0cyX1aTh pe3yNbTaThl
COBMECTHOM paboTHI;

- KOOPAWMHUPOBATh W BBITIOJHATH
paboTy B YCIOBHSIX pEalbHOTO,
BUPTYaJIBHOTO u
KOMOHWHUPOBAaHHOTO
B3aMOJCHCTBUS;

- OCYHICCTBJIATDH IIO3UTHUBHOC

- YMETh
BBITTOJTHATh

TJTAHUPOBATH u

XUMHUYECKUI
AKCIEPUMEHT (mpeBparteHus
OPTaHWYECKHX  BEHIECTB  IPH
HarpeBaHWM, TMOJy4YCHHE STUJICHA
U  U3yYEHHE  €ro  CBOMCTB,
KaueCTBEHHbBIC peaxkuuu Ha
aJbJIETU/Ibl, Kpaxmall, YKCYCHYIO
KHCIIOTY; JeHarypauus OelKoB
npu HarpeBaHuH, I[BETHBIC
peakiuu  OENKOB;  MPOBOJIUTH
peakiu HWOHHOTO obmeHa,
ONpEAEIATh cpeny BOJIHBIX
pacTBOpOB, KayeCTBEHHBIC
peakuuu Ha cynbdar-, kapOoHaT-
U XJOPUA-aHUOHBI, HAa KAaTHOH
aMMOHHUSI; pemiarh
AKCIIEPUMEHTAJIbHBIE 33/aydl IO
TeMaMm "Meramibt" u
"Hemerannsl'") B COOTBETCTBHH C
MpaBUJIaMU TEXHUKHU
0e30MmacHOCTH TpU OOpalleHuu ¢
BellecTBAaMH U J1a00paTOPHBIM
o0opynoBaHHEM;  TIPENCTABIATH
pE3yIbTaThI XUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3aIuch
ypaBHEHHIA COOTBETCTBYIOLIUX




CTpaTeruueckoe IOBEJCHUE B
Pa3INYHBIX CUTYaLUsIX, IPOSBIATH
TBOPYECTBO U BOOOpakeHUE, OBITH
VMHUIMATUBHBIM

OsBiajgeHue yHUBepCaIbHBIMH
peryJSITHBHBIMH 1eiCTBUSIMH:

r) IpUHATHE ce0si W JIPYrux

JI0en:

- HpI/IHI/IMaTB MOTHUBEL nu
apryMEHTBhl JIPYyTUX JIIOJACH TpHu
aHaIu3e pe3ynbTaToOB
JIeSITEJIbHOCTH;

- MPU3HABATh CBOE MPABO U MPaBO
NPYTUX JIOJICH Ha OIIUOKH,

- pa3BUBaTh CIIOCOOHOCTh
MOHUMATh MUP C TIO3UIIUU JPYTOro
YeJIOBEKa;

dbopmynupoBath
OCHOBE  ITHX

peakuui u
BBIBOJBl  Ha
pe3ynbTaToOB

OK 07.
CopeiicTBOBaThH
COXPaHEHUIO
OKpYKarolleu Cpeibl,
pecypcocOepexeHHIo,
IPUMEHSTH 3HaHUS 00
M3MEHEHUU KIIMMara,
TIPUHITHAITBI
OepexIINBOTrO
IPOM3BOJICTBA,

3P PEeKTUBHO
JIEUCTBOBATE B
Ype3BbIYAHBIX
CUTYaIHsAX

B o0Jy1acTH 3K0JI0THYECKOT0
BOCIIMTAHMUS:

- c(hopMUPOBAHHOCTH
JKOJIOTUYECKON KYJBbTYpBHI,
IMOHWMAaHWE BIIHMSHHUSA COIHAJIBbHO-
SKOHOMHUYECKUX TIPOIECCOB Ha

COCTOSTHUE MPUPOAHOMN u
COLIMAJIBHOM  Cpefbl, OCO3HAHUE
r1100aJIbHOTO XapakTepa

AKOJIOTMYECKUX MPOoOiIeM;
- IJIJAHUPOBAHUE U OCYIIIECTBIECHUE
JICUCTBUI B OKpYXKAlOILIEW cpene

Ha  OCHOBE  3HaHMA  LeJed
YCTOMYHBOTO pa3sBUTUA
YEJI0BEUECTBA,

AKTUBHOE HENPUATHE JEHCTBHM,
MIPUHOCAIIMX BpPEI OKpYyXKarolen
cpene;

- yMeHue IIPOTHO3UPOBATH
HEeOJaronpusITHbIE HKOJIOTMYECKUE
MIOCJICICTBUSL  IIPEANIPUHUMAECMBIX
JIEMCTBUM, IPEJOTBPAILATH UX;

- pacumpesue onbITa
NEITEILHOCTH JKOJIOTUUECKOU
HaIpaBJIECHHOCTH;

- OBJIaJICHWE HaBBIKAMHU Y4eOHO-
HCCIIEIOBATENILCKOM, TPOEKTHOU U
COLMAJILHOM JACATEIIHbHOCTH;

- chopmupoBaTh MpeACTaBICHUS:
0 XUMHYECKOHM COCTaBIAIOLIECH
€CTECTBEHHOHAYUYHOH KapTHUHbI
MHUpa, POJM XUMHHM B IIO3HAHHUU
SIBIICHUI MIPUPOJIBI, B
(GOpMUPOBAHUM  MBIIUIEHUS U
KYJIbTYpbI JUYHOCTH, ee
(YHKIIMOHAJIBHOW  I'PAaMOTHOCTH,
HEOOXOAUMOW  JuId  peleHHs
MPAKTUYECKUX 3a1a4y U
HKOJIOTHUYECKU 000CHOBAHHOTO
OTHOIIEHUS K CBOEMY 3/10POBbIO U
MIPUPOAHON Cpene;

- yMeTh CoOMIJaTh TpaBuiia
HKOJIOTUUECKU  11€JeCO00pa3HOTOo
MOBEIEHNU B OBITY U TPYIOBOU
JESATEIBHOCTH B HEesX
COXpaHEHMsI CBOErO 3/0pPOBbSl U
OKPY’KaIOIlleW NPUPOAHOU Cpenbl;

YUUTBIBATH OITaCHOCTH
BO3JICUCTBUSA Ha JKUBBIE
OpTraHHu3MBbI OMMpPECACIICHHBIX
BEILECTB, [IOHUMas CMBICII
IoKa3aresist IIpeneIbHON

HOHYCTHMOﬁ KOHIOCHTpAalu




B pamkax mporpammbl yueOHOTO IIpeIMeTa 00yJaronMMICs OCBaUBAIOTCS TUYHOCTHBIC
(JIP) B cootrBeTcTBUU ¢ TpeboBanusmu ®I'OC COO.

Kon
JIMYHOCTHBIX
pe3yJbTaToB
peanu3anuu
NMPOrpaMMblI
BOCIIHTAHUSA

JINYHOCTHBIE Pe3yJbTAThI
peaiu3alnuu NporpaMMbl BOCIIUTAHUS

JIP 1

Oco3Haronmii ceds rpakJTaHMHOM M 3alIIATHUKOM BEJIMKOW CTPaHBbI.

JIP 2

[TposiBnsitolIUil  aKTUBHYIO TPAXIAHCKYIO [O3UIHUIO, JIEMOHCTPUPYIOIINN
MPUBEP)KEHHOCTh MPUHLUNAM YECTHOCTH, MOPSJOYHOCTH, OTKPBITOCTH,
SKOHOMHMYECKH AaKTHBHBIH W  YYaCTBYIOIIMM B  CTYIACHUYECKOM U
TEPPUTOPUATBLHOM  CaMOYIIPaBJIEHWH, B TOM YHCIE€ Ha  YCJIOBHUSX
T0OpPOBOIbUECTBA, MPOAYKTHUBHO B3aWMOJCUCTBYIOIIMM M YYacCTBYIOIIMHA B
JIEATETLHOCTH OOIIECTBEHHBIX OPTaHU3aInH.

JIP 3

Cobmroaronuii HOpMbI MPABOMOPSAKA, CASAYIOUINI HaeaiaM I'paXk1aHCKOTrO
oOmrecTBa, obecneyeHus OE30MacHOCTH, MpaB W CBOOON rpaxknan Poccum.
JlosibHBI K YCTaHOBKAM M MPOSBICHUSM MpPEACTABUTENICH CYOKYIbTYD,
OTJII/I‘IaIOIlII/If/'I ux orT rpyHH C I[eCTPYKTI/IBHI)IM U ICBUAHTHBIM ITOBCIACHHUCM.
JIeMOHCTpHUPYIOIIUI HENPHUITHE U TPEAYNPESKIAIONINNA CONUAIBHO OMacHOEe
MOBEJICHNE OKPYKAIOIINX.

JIP 4

[TposiBnsromuii ¥ JEMOHCTPUPYIOIIMH yBaXXeHHE K JIIOASAM  TpYyAa,
OCO3HAIOMIMK  [EHHOCTh  coOcTBeHHOTO  Tpyaa.  Crpemsimuiics K
(GOpMHpOBAHHIO B CETEBOM Cpefe JIMYHOCTHOIO U MPO(eCcCHOHAIBLHOIO
KOHCTPYKTUBHOI'O «LIU()POBOTO CIEIa».

JIP 5

JeMoHCTpUpyIOLIIMI MPUBEPKEHHOCTh K POJHON KYJIbTYpE, UCTOPUUYECKON
naMaTH Ha OCHOBe J0OBH K PonuHe, pogHOMy Hapoay, Majol poaHHE,
NPUHATUIO TPAJUIMOHHBIX IIEHHOCTEH MHOTOHAlIMOHAJIBHOTO Hapoja
Poccun.

JIP 6

HpOHBJ’IHIOH.IPIfI YBAXKCHHUC K JIOAAM CTApHICTrO IIOKOJICHUA W T'OTOBHOCTH K
Y4aCTHIO B COHI/IaHBHOﬁ MOAACPIKKE U BOJIOHTCPCKUX NBHIKCHUAX.

JIP 7

OCO3H3.IOHIHI>’I IMPUOPUTECTHYKO HCHHOCTHL JIMYHOCTU YCJIIOBCKA, yBa)KaIOH_II/Iﬁ
CO6CTB€HHYIO N Y9YXKYIO YHUKAJIBHOCTH B PA3JIMUYHBIX CUTYyallUAX, BO BCCX
Q)opMaX N BUAAX JCATCIIbHOCTH.

JIP 8

[IposiBnsromnidc M JEMOHCTPUPYIOLIMM  yBa)KEHHE K IPEACTABUTEISIM
Pa3JIMYHBIX 3THOKYJIBTYPHBIX, COLIMANBHBIX, KOH(ECCHOHAIbHBIX U HHBIX
rpynn. ConpuyacTHBIH K COXpPAaHEHHWIO, MPEYMHOXXEHHUIO W TPaHCIALUU
KYJIbTYPHBIX TpPAaJULMA M LEHHOCTEH MHOIOHALMOHAIBHOIO POCCUICKOIO
rOCyapcCTBa.

JIP 9

Colmroaromuyii ¥ MponaraHJIuPYyIOIIUi MpaBuiia 3I0pOBOr0 U OE30MacHOTO
oOpa3a IKU3HHU, CIOpPTA; MNPEAYNPEKIAOMMNA JTHUOO MPEOI0JICBAOIINN
3aBUCUMOCTHU OT aJIKOI'OJisi, Ta6a1<a, IMCUXO0AKTUBHBIX BCIICCTB, a3apTHBIX UIP
u T.4. CoXpaHSOMHA TCUXOJIOTHYECKYI0 YCTOMUMBOCTh B CHTYaTMBHO
CJIOKHBIX W CTPEMUTCIIBHO MCHAIOIMUXCA CUTyallusIX.

JIP 10

3a0oTAmumiics O 3alUTe OKpYXarolled cpelbl, COOCTBEHHOW M UYKOi
0€30I1aCHOCTH, B TOM 4YHUCIIE IU(PPOBOI.

JIP 11

[TposiBnsitomuii  yBaX€HHE K OCTETHYECKHM IEHHOCTAM, OOIaJaronuit
OCHOBaMH ICTETUYECKOU KYJIbTYPHI.

JIP 12

[IppuHUMaOIIMI CEMEMHBIE LEHHOCTH, TOTOBBIM K CO3JAHUID CEMbU U
BOCIIMTAHUIO JIETEH; TEMOHCTPUPYIONIMI HENPUITUE HACUIIUSI B CEMbE, YXO/1a
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oT pO,Z[HTCJIBCKOﬁ OTBCTCTBCHHOCTH, OTKa3a OT OTHOIIICHUM CO CBOHUMHU
JCTbMH U UX (1)I/IHaHCOBOFO COACPIKAHUS.

JInyHOCTHBIE Pe3yJIbTAThl PeaJiM3alui NPOrpaMMbl BOCIIUTAHUS,

OonpeaecJICcHHbIC OTPAaCJI€BbIMU TpeﬁoBaHI/IﬂMI/I K 1€¢JIOBBIM Ka4YeCTBaM JIMYHOCTH

JIP 13

CoOmonatouii B cBOe TPO(ECCUOHATBLHOM JIEATEIBHOCTH JTUYCCKUE
NPUHIMUIBI: YECTHOCTH, HE3aBUCUMOCTH, MPOPECCHOHATBHOIO CKENTHUIM3MA,
MPOTUBOJICUCTBUS KOPPYHIMU U DKCTPEMHU3MY, OOJIaarOUIuil CHUCTEMHBIM
MBIIIJICHUEM HW YMCHHUCM IPUHUMATL PCHIICHUC B YCIOBHUAX PUCKA U
HEOIPEICIICHHOCTH

JIP 14

['OTOBBI  COOTBETCTBOBATH  OXKUAAHUAM  paboTomareneil:  IPOEKTHO-
MBICIAMH, 3((EeKTUBHO B3aMMOJAEHCTBYIOUIMM € Wie€HaMM KOMaHIbl H
COTPYAHUYAIOIIMN C JAPYTMMHM JIIOAbMH, OCO3HAaHHO  BBINOJHAIOIINAN
npodeccuoHanbHble  TpeOoOBaHUS, OTBETCTBEHHBIH, IIyHKTYaJIbHBIH,
JUCLUTIIIMHUPOBAHHBIM, TPYAOIOOUBBIH, KPUTUYECKH MBICJISIIIHAMN,
HaLCJICHHBIM Ha JOCTH)KCHUE IIOCTABJIICHHBIX LEJIEH; JIEMOHCTPUPYIOIHM
po¢eCCHOHATIBHYIO )KU3HECTOUKOCTD

JIP 15

OTKpBITBI K TEKYIIMM M TEpPCHEKTUBHBIM H3MEHEHHUSM B MHpE Tpylda U
npodeccuit

JIMYHOCTHBIE pe3yabTaThbl peajJdu3ali NporpaMmMbl BOCIIUTAHUA,

ONpeacJCHHbIC KIIIOY€BbIMH paﬁoTonaTenﬂMu

JIP 16

CriocoOHbIM 0oco3HaBaTh BBIOOP OyaAymied npodeccun Kak HOyTh M CHOCOO
peanu3any cCOOCTBEHHBIX )KMU3HEHHBIX IIJIAHOB.

JIP 17

CriocoOHbIH ObITh BHUMATENBHBIM, YCUIUUBBIM U CKPYIYJI€3HbIM, IPUHUMATh
KOHCTPYKTUBHBIE PpELICHHs, paclpeneisTh COOCTBEHHBIE pecypchl U
YIIPABJIATH CBOUM BPEMEHEM.

JIP 18

AKTHBHO NPHUMEHSIOIIMN NOJydYeHHbIE MPO(eCcCHOHATbHBIE KOMIIETEHIIUN B
IIPAKTUYECKOU NEeATEIbHOCTH

JIP 19

[TposiBnsitOlIMi  AMOLIMOHAJIBHYKD ~ YCTOMYMBOCTH U CIIOCOOHOCTH €€
perynaupoBatb. JleMOHCTPUPYIOIIUI CIOCOOHOCTh K CTPECCOYCTOMUMBOCTH,
yMeHHE paboTaTh B peKMME MHOT03aJJaYHOCTH.

JIP 20

]_—[eMOHCTpI/Ipy}OH_II/Iﬁ CIIOCOOHOCTH K HpaKTquCKOﬁ JACATCIIBHOCTH

JIP 21

JleMoHCTpUpyIOIIMKA CIIOCOOHOCTh K KOMMYHUKAIIMOHHOW AaKTHUBHOCTU B
npodeccuoHaIbHOM cdepe u A3PPeKTUBHOMY NOBEJCHHUIO HA PhIHKE TPy

JIP 22

[IposiBnsrOmMiI yMEHHE TIUIAaHUPOBaTh W PEANN30BBIBATH COOCTBEHHOE
npoecCHOHANBHOE ¥ JIMYHOCTHOE pa3BHTHE, a TaKkKe CIIOCOOHOCTh K
CaMOOOyUYEHHIO.
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2. CTPYKTYPA U COJAEPKAHUE YYEBHOT O ITPEJIMETA

2.1. O0beM y4eOHOro npeaMera ¥ BUAbI y4eOHOH padoThl

Bun yaeOHOM paboThI

O0BeM B gacax

O6bem 00pa3oBaTenbHOM MPorpaMMbl y4eOHOTO MpeaMeTa 69
O0beM paboThI CTYJICHTOB BO B3aUMOJCHCTBHH C TIPETIOAABATEIIEM

TEOpETHYECKOe 00yUeHne 32
MIPaKTUYECKHE 3aHATHS 37

nabopaTOPHBIE 3aHATHS

KOHTPOJIbHBIE paOOTHI

KypCOBO# MpoekT (paboTa) (ecim mperycCMOTPEHO)

CaMOCTOATCIIbHAA pa60Ta

[TpomexyTounas atTectanus B popme nuddepeHImpoBaHHOrO 3aueTa




2.2. TeMaTH4yeCKMil IJIAH U COJAepPKaHMe YUeOHOT0 NpeaMeTa

Koanl
KOMIIeTEeHIIHIA,
Coaep:xanue yue0HOro Mmatepuasia u ¢opMsbl OpraHu3anuu dbopmMupoBanu
HaumenoBanue O0beM
Pa3ieJioB U TeM eSITeIbHOCTH 00y AKX S gacop | 1© KOTOPRIX
Crmocoo0cTByeT
3JIEMEHT
NMPoOrpamMMbl
1 2 3 4
OcHOBHOE coep:kaHne 69
Pa3nen 1. OcHOBBI CTPOEHMS BellleCTBA 6
Tema 1.1. Conep:xanue 4 OK 01
Crpoenue atomoB | 1. | CoBpeMeHHas Mopenb crpoeHus aroma. CHMBOJIMYECKHH S3BIK  XMMHUH. XHMHYECKUM DJIEMEHT. JIP 1
XHUMHUYECCKHX DnekTpoHHas KoHpuryparus aroma. Kinaccudukamus XMMHYECKUX 3JIEMEHTOB (S-, P-, O-31eMeHTHI). JIP 19
DJIEMEHTOB U BanentHbsie 37eKTpOHBI. BaleHTHOCTh. JJNEKTPOHHAS MPHPOJA XHUMHUYECKOH CBS3H. OIEKTpo- (2
npupona OTPHUIIATEIILHOCTh. BBl XUMHUUECKOW CBs3M (KOBAJICHTHAs, MOHHAS, METa/NIMYECKasi, BOAOPOIHAS) U
XAMHYECKON CrocoObI €€ 00pa3oBaHUS
CBA3H B Tom umcie NpakTHYeCKUX 3aHATHI 2
1. | Pemrenne 3amaHMii Ha WCIOJB30BAHHUE XUMHUYECKOM CHMBOJIIMKA M Ha3BaHUM COCIMHCHUH 10
HOMEHKJIATYPE MEXKIYHAPOJTHOTO COK03a TEOPETUYCCKOW M MPUKIAJHON XWUMHH W TPHBHAIBHBIX
HA3BaHWM I COCTABJICHUS XUMHUYECKUX (DOPMYIN JABYXAaTOMHBIX COEAMHEHUU (OKCHUIOB, CYIb(PHUIOB,
TUAPHUIOB M T.I1.) ¥ APYTHX HEOPraHMYECKUX COEAMHEHUM OTAENbLHBIX KiaccoB. [IpakTuueckue 3amanus |2
Ha YCTAHOBJICHHE CBSI3U MEXKAYy CTPOCHHEM AaTOMOB XHMHUYECKHUX OJJIEMEHTOB M MEPUOAUYECKUM
W3MEHEHHEM CBOMCTB XMMHYECKHX JJIEMEHTOB M HMX COEIMHEHUH B COOTBETCTBHU C IIOJIOXKEHHEM
[lepronueckoi CUCTEMBI.
Tema 1.2. Conep:xanue 2 OK 01
Ilepuonnyeckuii | B ToM umc/Ie MPAKTHYECKHX 3aAHATHIA 2 OK 02
3aKOH H Tabmuia 1. | Iepuoauueckas cucremMa xumuueckux osiaemeHtoB J[.M. Menneneesa. ®PuU3HUECKUN  CMBICT JIP3
A.W. Menneneesa IMepuoanueckoro 3akona JI.M. MeHzaeneeBa. 3aKOHOMEPHOCTH M3MEHEHHs CBOMCTB XHMHYECKHMX JIP20
JJIEMEHTOB, 0O0pa3yeMbIX MMM IIPOCTHIX M CJIOXKHBIX BEIIECTB B COOTBETCTBUU C IOJIOKCHHEM
XUMHUYECKoro sjemeHta B [lepwogmdeckoit cucteme. MupPOBO33peHUYECKOE M HAyYHOE 3HaueHue |2

[Tepuomnueckoro 3akona J[.M. MenneneeBa. Ilporno3er [[.M. MenneneeBa. OTKpBITHE HOBBIX
XUMHUYECCKUX sneMeHToB.Pemntenue MPAaKTUKO-OPUCHTUPOBAHHBIX TCOPCTUUCCKHUX 3aI[aHHI>'I Ha
XapaKTepu3alui0 XUMHYECKHX JleMeHTOB «Meraminyeckue / HeMEeTaJUIMYeCKHe CBOMWCTBA,
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NEKTPOOTPHULATEILHOCTh XUMUYECKUX DJIEMEHTOB B COOTBETCTBUHU C UX JIEKTPOHHBIM CTPOCHUEM U
IIOJIOKEHUEM B IIEPUOANYECKON CHUCTeMe XuMUUYecKux anemeHToB .M. Menneneesay

Pa3nen 2. XuMu4yeckue peakuuu

10

Tema 2.1. Tunsr | Conep:xxanue

XUMHYECKUX 1.

peakuuii

Knaccudukanus ¥ THIIBI XUMHUYECKUX PEaKIUi ¢ ydacTHeM HeopraHudeckux BemiecTB. CocTaBiieHUE
YpaBHEHUI pEaKIMil COEIUHEHMS, DPA3JIOKEHUs, 3aMElleHHs, OOMeHa, B T.4. pPEaKIHil TropeHus,
OKHCJIEHUSI-BOCCTAHOBJIEHHUSL. Y paBHEHUS OKHCJIEHUSI-BOCCTAHOBJICHHUSI. Crenenb OKHCJICHUS.
Oxkucinurens 1 BoccTaHOBUTENb. (COCTaBlIE€HHWE U YpPaBHUBAaHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii METOI0M 3JIEKTPOHHOro OasiaHca. OKHUCIUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU B MPUPOJIE,
MIPOU3BOJCTBEHHBIX MPOIECCAX U KU3HEAEITEIIBHOCTH OPTraHU3MOB

B ToM umMcie npakTHYECKUX 3aHATHIA

1.

KonnuectBeHHbple OTHOLIEHHSI B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBl B XMMHUHU U PacdeThl 10
YPAaBHEHUsAM XHMHYECKMX peakuuid. Mosb Kak eJuHuIAa KOJMYeCTBa BemecTsa. MousipHas macca.
3aKOHBI COXpPAHEHHUS Macchl U SHEPruM. 3aKoH ABorajpo. MosspHbslii 00beM ra3oB. OTHOCUTEIbHAS
IUIOTHOCTD ra3oB. PacueTsl 0 ypaBHEHUSM XMMHMUYECKUX PEAKLUN C MCIOIb30BAaHUEM Macchl, 00beMa
(HOpMaJIbHbIE YCIIOBHS) ra30B, KOJIMYECTBA BEIIECTBA

OK 01
JIP1
JIP 18

Tema 2.2. Conep:xanue

DIEeKTPONUTHYECK | 1.

ast IUCCOLMAINAI U
WOHHBIA 00MEH

Teopus 3MEKTPOIUTHUECKON nucconrannu. VoHbl. DIeKTPOIUTHI, HEINEKTPOIUThI. Peakiiy noHHOTO
obmena. CocraBieHHEe peaklui HOHHOIO OOMEHa IyTeM COCTABJIEHUS MX MOJHBIX U COKPAIIEHHBIX
MOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIE peaklMy. 3aJJaHUsl HA COCTaBJIEHUE HOHHBIX peaKuil

B ToMm u4mcie NpaKTHYeCKUX 3aHATHHI

1.

«Tumpl XuMHUYECKHX peakmuii». VcciemoBanue THUMOB (MO COCTAaBY W KOJMYECTBY HCXOJHBIX H
00pa3yroIUXCs BEIIECTB) U MPU3HAKOB XMMHUECKUX peakuuid. [IpoBeneHne peakinii HOHHOTO 0OMeHa,
oTIpe/IeJICHUE CPe/Ibl BOJHBIX PaCTBOPOB. 3aaHUs HA COCTABICHUE HOHHBIX PEaKIIHit

2.

CTpOeHI/IC BCIICCTBA U XUMHUUCCKHNEC PCAKIITNUN

OK 01
OK 04
JIP10
JIP15

Pa3nen 3.CTtpoeHue u CBOMCTBA HEOPraHNYECKUX BelIeCTB

16

Tema 3.1. Conep:xanue

OK 01
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Knaccudukanms,
HOMEHKJIATypa
CTpOCHHE
HEOPTaHWYECKUX
BEILIECTB

[Ipenmer Heopranuueckoi xumuu. Kiaccudukanus HeopraHU4eCKuX BewecTB. [IpocThie U ClI0XKHBIE
BeuiecTBa. (OCHOBHBIE KJIACChl CIIOKHBIX BEIIECTB (OKCUABI, TUAPOKCUABI, KHCIOTBI, COJIH).
B3anMocCBs3p HEOpPraHMuYeCKMX BEIIECTB. ArperarHble COCTOSHHMS BewlecTBa. Kpucraminueckue u
amopdHble BemecTBa. THMBI KPUCTAIMYECKUX pPEIICTOK (aTOMHAas, MOJICKYJIsipHAs, HWOHHAs,
MeTaJlJIn4eckasi). 3aBUCUMOCTh (DM3MUECKHUX CBOMCTB BEUIECTBA OT THUIA KPUCTAIIMYECKON PEIICTKH.
3aBUCUMOCTb XMMHYECKON aKTHBHOCTH BELIECTB OT BUJA XMMHUECKOH CBSI3M U THUIIA KPUCTAININYECKON
pemietku. [IpuunHbl MHOrooOpa3us BelecTB

B ToMm 4uciae NMPAKTUYIECCKUX 3aHATHH

1.

Homenkmarypa HeOpraHMYeCKMX BEIIECTB: HA3BAHNUE BEIIECTBA UCXOMIS U3 UX XUMHUYECKON (POPMYITBI
WIN COCTaBJIEHUE XUMHUYECKON (POPMYIIbI UCXO/Isl U3 Ha3BaHUs BEILECTBA [0 MEXTyHApOAHOMN
(MIOITAK) nnu TpuBHaJIbHON HOMEHKJIIATYpE.

Pemienue mnpakTHyecKMX 3alaHUM MO Kiaccu(UKAMM, HOMEHKJIAType M XUMHUYECKUM (opMysiam
HEOpPraHMYECKHUX BEIIECTB Pa3jIMUYHBbIX KjaccoB (yrapHblil ra3, yrJIEKHCIbIM ra3, aMMHak, raiieHas
U3BECTh, HEralleHas W3BECTb, IHMTbEBas COJAa M JPYIUX): Ha3blBaTh U COCTaBIATH (POPMYJIBI
XUMHAYECKHUX BEIIECTB, OMPEEIIATh NPUHAICKHOCTh K Kiaccy. MICTOUHMKN XUMUYecKOi nHpopMarim
(cpenctB MaccoBoil mHpopmanuu, cetb MuTepHer u apyrue). Ilouck nHdopmanuu no Ha3zBaHUSM,
UJeHTHQUKATOpPaM, CTPYKTYPHBIM GopMysaMm

OK 02
JIP3

Tema 3.2.
dusnko-
XUMHUYECKHE
CBOMCTBaA
HEOPTaHUYECKUX
BEIIIECTB

Coaep:xanue yueOHOro MaTepuaJia

Teopernueckoe o0y4enue

1.

Mertamnbl. OOue ¢u3nyeckne U XMMHUYECKHe CBOMCTBAa MeTauioB. CrocoObl MosydeHus. 3HaueHue
METAJUIOB U HEMETAJUIOB B MPHUPOJE U JKU3HEAEATEIbHOCTU YelloBeKa W opraHu3moB. Kopposus
METAJUIOB: BUJIBI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UHU

Hemerannel. OO6mue ¢usnueckue M XHMHYECKHE CBOICTBa HeMETauloB. TuUNMYHBIE CBOWCTBA
HemetasioB [V— VII rpynn. Krnaccuduxanus M HOMEHKJIAaTypa COEIMHEHUH HEMETaJUIOB.
KpyroBopoTsl OMOTeHHBIX 3JIEMEHTOB B IPHPOJIE

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEUIECTB (OKCUIOB, THAPOKCUIOB, KUCIOT,
coJiel U Jp.). 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCTUHEHHUM,
BBICHINX OKCHJIOB U THAPOKCHUJIOB

IIpa

KTH4YE€CKHUE 3aHATUA

CocraBneHrne ypaBHEHUN XMMUYECKHX PEAKIHMM C yJaCTUEM IPOCTBIX M CJIOKHBIX HEOPTraHWYECKHX
BEIIECTB: METAJJIOB M HEMETAJIOB; OKCHJOB METAJJIOB, HEMETAJUIOB U aM(OTEpHBIX 3IIEMEHTOB;
HEOPraHWYECKUX KHUCJIOT, OCHOBaHMM M aM(OTEpHBIX THIPOKCHJIOB; HEOPraHUYECKUX COJIEH,
XapaKTEePU3YIOIUX UX CBOMCTBA.PelieHne NpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUN Ha
CBOWCTBA, COCTaB, MOJyYEHHE U O€30M1aCHOE MCII0JIb30BaHHE BRXKHEHIINX HEOPraHMYECKUX BEIIECTB B

OK 01
OK 02
JIP 2
JIP7
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6BITy n HpaKTH‘IeCKOﬁ JACATCIIBHOCTH 4YCJIOBCKA

Tema 3.3.
WNnentudukanus
HEOPTaHUYECKUX
BEILIECTB

Conep:xanue

B ToMm 4uciae NMPAKTUYIECCKHUX 3aHATHH

1.

«MnenTudukanus HeOPraHnIeCKUX BEIIECTBY.

Pemrenne skcrepuMEHTaNbHBIX 337a4 1O XMMHYECKMM CBOMCTBAM METAJUIOB M HEMETAJUIOB, IO
pacrlo3HaBaHWIO W TONYYEHUIO COCAWHECHHMA  METalUIoB W HeMeTawioB.MaeHtudukanms
HEOPraHMYECKUX BEIIECTB C HCIIOJIb30BaHUEM UX (U3UKO-XMMHYECKHX CBOWCTB, XapaKTEPHBIX
KayecTBEHHBIX peakiuii. KauecTBeHHble peakuuu Ha cynbdar-, KapOOHAT- M XJIOPUI-aHUOHBI, HA
KaTHOH aMMOHHSI

2.

CpoiicTBa HCOPraHUYCCKUX BCIICCTB

OK 01
OK 02
OK 04
JP 15

Paznean 4.Ctpoenne u cB

0liCTBa OPraHUYeCKUX BelleCcTB

24

Tema 4.1.
Kiaccudukanms,
CTpOCHHUE U
HOMEHKJIaTypa
OpPraHUYeCKUX
BEIIIECTB

Conep:xanue

1.

[losiBieHne 1 pa3BUTHE OPTaHMYECKOW XUMHUHU Kak Hayku. [Ipenmer oprannueckon xumun. MecTto u
3HAYEHUE OPraHUYECKOU XMMHUH B CUCTEME €CTECTBEHHBIX HayK.

XUMUYECKOE CTPOEHHE KaK IOPSIOK COEAUHEHHS aTOMOB B MOJIEKYJIE COIJIACHO MX BAJIEHTHOCTH.
OCHOBHBIE TIOJIOKEHUS TEOPUH XUMUYECKOTO CTPOEHUSI OpraHMuecKux coeauHeHuii A.M. Byrneposa.
VYriepoaHslii CKEJeT OPraHMYeCKON MOJEKYNbl. 3aBUCUMOCTh CBOMCTB BEHIECTB OT XHUMHYECKOTO
cTpoeHust MoJiekyi. M3omepus u nzomepsl.llonarue o pyHkuonansHoi rpynmne. Pagukan. [IpuHummne!
KJIacCU(PUKALIMM OpPraHMYEeCKUX COEeOUHEHHH. MeXayHapoaHas HOMEHKJIaTypa U IMPUHIUIIBI
HOMEHKJIATYpbl ~ OpraHW4eckux coenuHeHud. [loHsTHe 00 a30TcoAep)KalMX COEAMHEHMSIX,
OMOJIOTMYECKH AaKTHBHBIX BeIleCcTBax (YIJeBOJAax, KUpax, Oelkax M Jp.), BBICOKOMOJIEKYJISIPHBIX
COEAMHEHUSIX (MOHOMED, NOJIUMED, CTPYKTYPHOE 3BEHO)

B ToMm u4mcie NpaKTHYeCKUX 3aHATHHI

1.

Homenkiiatypa OpraHM4ecKux COCIMHEHHM OTIIEIbHBIX KJIACCOB (HACHIIIEHHBIC, HEHACHIIIEHHBIE U
apoMaTHYeCKHUEe YTIIEBOAOPObI, CIIUPTHI, (DEHOIBI, albJACTUAbI, KETOHBI, KAPOOHOBBIC KHUCIOTHI U Ap.)
CocraBneHre TOJIHBIX U COKPAIICHHBIX CTPYKTYPHBIX (OPMYJT OPraHUYECKHX BEIIECTB OTAEIbHBIX
KJIACCOB, WCMONB3YyS WX HAa3BaHUS IO CHUCTEMAaTHYECKOW M TPUBHAIBHOW HOMEHKIAType (dTHIIEH,
aneTuieH, TaunepuH, (GeHomn, dopMalbaeruj, yYKCyCHas KHCJIOTa, TJIMIMH). Pacdersl mpocreifieit

(opMyIIbl OpraHMYECKO MOJIEKYJIbI, HCXOJISl U3 3JIEMEHTHOI'0 cocTaBa (B %)

OK 01
JIP 8

Tema 4.2.

Conep:xanue

12

OK 01
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CaoiicTBa
OpPraHUYECKUX
COEIMHEHUN

OU3NKO-XUMUYECKUE CBOMCTBA OPraHWYEeCKUX COCAMHEHUH OTAENBHBIX KIAccoB (0COOEHHOCTH
KJIacCU(PUKAUM W HOMEHKIATyphl BHYTPH KJacca, TOMOJIOTMYECKUU psng W obOmas Qopmyna;
n3oMepusi; pU3nUYecKre CBONCTBA; XMMUUYECKHUE CBOMCTBA; CIIOCOOBI MOTYUEHHUS):

— IpeJeNbHbIe YIVIEBOJAOPObl (aIKaHbl U LMKIOAIKaHbl). ['opeHne MeTaHa Kak OJMH U3 OCHOBHBIX
MCTOYHUKOB TEIIa B IPOMBIIIIEHHOCTH U ObITY. CBOICTBa MPUPOAHBIX YIIIEBOJAOPOIOB, HAXOXKACHHE B
MPUPO/JIC U TPUMEHEHUE AIKAHOB;

— HemnpeAenbHble (QJKEeHbl, aJKUHbI WU alKaJWEHbl) U apOMaTUYECKUE YIIIEeBOAOPOIbl. ['opeHue
aleTUJICHA KaK HCTOYHUK BHICOKOTEMIIEPATYpPHOT'O TJIaMEHU JJIs CBAPKHU U PE3KU METAJUIOB

— KHCTIOPOJICOIEPIKAIIUE COeTUHEHHS (CIIUPTHI U (PEeHOIBI, KapOOHOBBIE KUCIOTHI M A(UPHI, allbJETUIbI
U KETOHBI, XHUPBI, yriaeBoibl). [IpakThueckoe NpPUMEHEHHE STUJICHTJIMKOJIA, TJIHUIEpHHA, (eHoa.
[Ipumenenue ¢opManbaeryuaa, ameranbieruia, YKCYCHOM KHCIOTHl. Mplla Kak COJU  BBICHIMX
KapOOHOBBIX KMCJIOT. MOoIIIMe CBOWCTBA MbLja

— a3oTcolepKalllue COEJUHEHUs (aMMHbI M aMHUHOKHUCIOTBHI, Oesiku). BpicokoMouiekynspHble
COEMHEHMS (CMHTETUYECKHUE U OMOJOrMYecKU-aKTUBHbIE). MOHOMEp, MONUMEpP, CTPYKTYPHOE 3BEHO.
[Tonmumepu3zanust STHIIEHA Kak OCHOBHOE HaIPaBJIEHHWE €ro MCIOJb30BaHUA. l'eHeTnyeckas CBA3b
MEXJ1y KJacCaMy OpraHMYeCKUX COCIUHEHUM

B ToM umncie npakTHYECKUX 3aHATHI

1.

CBolicTBa OpPraHUYECKUX COEAMHEHUH OTIENbHBIX KJIACCOB (TpUBHAJIbHAI W MEXIyHapoOJHas
HOMEHKJIaTypa, XMMUYECKHE CBOMCTBA, CIIOCOOBI MOJyYeHHsI): TIpe/iebHbIe (aJKaHbl U [IUKIIOAIKAHbI),
HenpeJenbHbIe (AIKEHBI, AIKUHBI U aJKaJUeHbl) U apOMAaTUYECKUE YTIIE€BOAOPOIbI, CIIUPTHI U (EHOJIBI,
KapOOHOBbIE  KHUCIOTBI M 3(QUpPbI, albAeTUAbl M  KETOHbIl, aMHUHBI M  aMHUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUs. 3aJaHUsl Ha COCTABJIEHUE YPABHEHMHM XUMHYECKHX pEaKIHUi C
y4aCTHEM OPTaHMUYECKUX BEIIECTB HA OCHOBAHUM UX COCTaBa U CTPOEHUs

CocraBrneHne cxeMm peakuuid (B TOM 4YHCIE [0 NPEUIOKEHHBIM IENOYKaM MPEeBPALEHHI),
XapaKTepU3YIOIUX XUMHUECKHUE CBOMCTBA OPraHMUYECKUX COCTUHEHUH OTIENbHBIX KJIaCCOB, COCOOBI
UX TIOJIyY€HUS M Ha3BaHME OPraHUYECKUX COEIMHEHUN 10 TPUBUAIBHON WM MEXIYHapOIHON
CHUCTEMAaTUYECKOM HOMEHKJIaType.Perienre npakTuKo-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUI Ha
CBOMCTBA OpraHMYECKUX COCIMHEHHUH OTIEIbHBIX KJIACCOB

B Tom umcie npakTHYeCKUX 3aHATHHI

«IpeBpamieHnss OpPraHMYECKUX BEIIECTB NpH HarpeBaHum».llonmyueHne HTuiEeHAa M HU3y4YEHHE €ro
CBOMCTB. MoJenmupoBaHHEe MOJEKYJTl M XHMHYECKHX MpPEBpalleHWd Ha MpPUMEPE HSTaHa, ITHIICHA,
alleTUJICHA U Jp.

OK 02
OK 04
JIP 12

Tema 4.3.
Nnentuduxanus

Coaep:xanue yueOHOro MaTepuaJia

Teopernueckoe o0yueHue

OK 01
OK 02
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OPraHUYECKHUX 1. | buoopranuueckue coenuHenus. Ilpumenenue u Ouosoruyeckas poiib yriaeBoaoB. OKucieHue OK 04
BEIIIECTB, UX YIJIEBOJOB — MCTOYHHK SHEPrHMM JKUBBIX OpraHu3mMoB. OOJacTH NPUMEHEHHS aMHUHOKHCIOT. JIP21
3Ha4YCHHE U [IpeBpamienuss OenkoB numM B opraHusMme. buonornueckue ¢yHkuuu OenkoB. buonoruueckue
[IPUMEHCHUE B ¢GbyHKIMHU XUpOB. PoJb opraHndyeckoil XMMUH B pelIeHUH po0JIeM MUIEBOM 6e301MacHOCTH
ObITOBOIA U B ToMm umcie npakTHYeCKUX 3aHATHI 2
TIPOM3BOACTBCHHO | 1 | JlaGoparophas paGora: «UaeHTHGUKAIMS OpPraHMYECKUX COENMHEHHMIH OTAENBbHBIX  KIIACCOBY.
1 ICATCIIEHOCTH WnenTrduKaims OpraHudecKuX COEAMHEHUM OTAEIbHBIX KIACCOB (Ha IPUMEPE allbIETHI0B, Kpaxmaa,
HeI0BeKa YKCYCHOH KHCJIOTBI, O€JIKOB M T.I.) C HCHOJIb30BAaHUEM HX (HU3UKO-XUMHUYECKMX CBOWCTB M
XapaKTepHBIX KAayeCTBEHHBIX peaknuid. JleHarypamus Oenka mpu HarpeBaHud. L[BeTHbIe peaxiuu
0enkoB.BO3HUKHOBEHHE aHATMTUYECKOTO CHUTHAjda C TOYKM 3pPEHUs XUMHUYECKHX MPOILECCOB MpHU
IIPOTEKAaHUU  KAYeCTBEHHOM  peakluu, I[O3BOJSIIOIIEH — MACHTU(PUUIUPOBATH  IPEJIOKEHHbBIE
OpraHMYEeCKHe BEIIeCTBA
2. | CtpykTypa 1 CBONCTBA OPraHUYECKUX BEIIECTB
Pa3nen 5. Kunernueckue u TepMoAMHAMUYECKHE 3AKOHOMEPHOCTH MPOTEKAHUSA XUMHUYECKUX PeaKuuii
Tema 5.1. Coaep:xxanue yueOHOro MaTepuaJia OK 01
Cropocr Teopernueckoe o0yueHue 2 OK 02
XUMHYECKHUX JIP 9
peaKm. 1. CkopocTh peakiiu, €€ 3aBUCUMOCTb OT Pa3iMyYHbIX (PaKTOPOB: MPHUPOIbI pearupyloumx BelleCTs,
KOHIIEHTPALMU pearupyrolux BelecTB, TEeMIIEpaTypbl U IUIOLIAJU PEAaKIUOHHOW MOBEPXHOCTH.
Xummeckoe TennoBeie 3(Q(EeKTb XMMHUECKUX peakIHMi. DK30- U 3HIO0TepMUYecKHe, peakiuu.O0paTUMOCTh 2
PaBHOBECHC peakiuii. XHMHYECKOE€ paBHOBECME M €ro CMEUIeHHWE TIOj JeHCTBMEM pas3IuyHbIX (HaKTOPOB
(KOHILIEHTpalMsl PEareHTOB WJIM MPOJYKTOB peaklWHu, J[AaBlIeHUE, TeMIleparypa) g CO3JaHHs
ONTUMAJILHBIX YCIOBUH NPOTEeKaHUs XUMuueckux npoueccoB. [Ipunnun Jlelllatense
IIpakTHYeckne 3aHATHA 2 OK 01
1. | Perenre mnpakTHKO-OPUCHTHPOBAHHBIX 3aJaHHi HAa aHauW3 (DAKTOPOB, BIHUSIONMX HA W3MEHECHUE OK 02
CKOpPOCTH XMMHYECKOH peakiuu, B T.4. ¢ MO3UIMIA SKOJIOTUYECKH 11€7€CO00pa3HOr0 MOBEICHUS B OBITY JIP4
U TPYIOBOM JEATEIBHOCTH B LEIAX COXPAHEHHsI CBOETO 3/I0POBbS M OKPYKAKOUIEH HMPUPOIHON 5
cpenbl.Peniene nmpakTUKO-OpUEHTHPOBAHHBIX 3aJaHUi Ha nmpuMeHeHue npuHuumna Jle-Illarense ams
HaXOXJCHHUS HANpaBiICHHUs] CMELIEHUS paBHOBECHS XWMHUYECKOM peaklud U aHaidu3 (HaKTopoB,
BIIMSIIOIIMX HA CMEIIEHNE XUMHUECKOT0 PABHOBECHSI
Pa3nes 6.PacTBOpBI 4
Tema 6.1. Conep:xxanue yueOHOIro MaTepuaJia 2 OK 01
Honstre o Teopernueckoe oby4enue 2 OK 02
pacTsopax 1. | PactBopenne kak ¢usnmko-xumudeckuii mporecc. PactBopel. CrocoObl IMPUTOTOBJIEHHS PACTBOPOB. 2 OK 07
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PactBopuMoctb. MaccoBasg 110151 pacTBOPEHHOro BemecTBa. (CMBICH MoOKazaTelss MpeaeabHO JIP13

JOMYCTUMOM KOHILIEHTPAIIMU U €r0 UCIIOJIb30BAHUE B OIIEHKE IKOJOTMUECKOM 0€30MacHOCTH.

[IpaBuna 3KOJIOTMYECKH II€I€CO00pPa3HOTO IMOBEICHHUSI B OBITY M TPYAOBOW JCATEIBHOCTH B LEJSAX

COXPAHEHUS CBOETO 3JI0POBbSI U OKPYKAIOLIEH MTPUPOJHON CPEibl; ONACHOCTh BO3JCHUCTBUS HA KUBBIE

OpraHu3Mbl OINPEICIICHHBIX BEUIECTB.Pelenne mpakTuKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM Ha

PacTBOPBI, UCTIOIB3YEMbIC B OBITOBOM M TIPOU3BOACTBEHHOM JIEATEIHLHOCTH YEIOBEKA
Tema 6.2. Conep:xanue 2 OK 01
Hccnenosanue B ToMm umMcie NpakTHYeCKUX 3aHATHI 2 OK 02
CBOMCTB pPacTBOPOB

p p 1. «IIpuroroBiieHrE PaCTBOPOB. OK 04

[IpuroTtoBneHue pacTBOpOB 3aJaHHON (MaccoBOM, %) KOHILEHTpALUH (C MPaKTUKO-OPUEHTUPOBAHHBIMU JIp22

BOIIPOCAMHM) U OIIPEICIICHUE CPE/Ibl BOAHBIX PAacTBOpOB.Pelenre 3a1ay Ha IPUTOTOBJICHHE PACTBOPOB
IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COAEPKAHUE (COAEPKAHUE MPUKJIATHOTO MOAYJIA)
Pa3nen 7.Xumus B ObITY U IPOU3BO/ICTBEHHOM /1€ATEJIbHOCTH YeJI0BEKa OK 01
Tema 7.1.Xumus B Conepmaﬂne OK 02
ObiTy 1 .| 1. | HoBelilue noCTHX)EHUS XUMHUYECKON HAYKU U XUMHUUYECKOU TEXHOJOTUU. POJIb XMMUU B 00eCTICUCHUH OK 04
TIPOU3BOACTBCHHON 9KOJIOTHUECKOH, YIHEPTeTUYECKON U MUIIeBON 0€30MacHOCTH, Pa3BUTUU MeAUIMHLI. [IpaBuna moucka u OK 07
ACATCIBHOCTH aHaIM3a XUMHUYECKOW HWH(pOpManud U3 PA3IUYHBIX HCTOYHUKOB (Hay4yHas U ydyeOHO-Hay4yHas JIP2
Hciobeka JTUTepaTypa, CpeAcTBa MaccoBoii nHGopmMaluu, cetb HTepHeT) JIP 6

B ToMm u4mcie NpaKTHYeCKUX 3aHATHHI 3

1. | [louck u aHanMM3 KEHCOB O MPUMEHEHHH XUMHUYECKHUX BEIIECTB M TEXHOJIOTHH C ydeToMm Oymymieit
npodeCCHOHATbHON  JIEATENbHOCTH 0  TeMaM:  BaKHEHIIME  CTPOMUTEIbHbIE  MaTepualbl,
KOHCTPYKLIMOHHBIE ~MaTepuajbl, KpacKH, CTEKJIO0, KepaMHKa, MaTepuanbl J[Uid DJIEKTPOHUKH,
HAaHOMATepHaJlbl, TEKCTUJbHBIE BOJIOKHA, WCTOYHUKM DHEPrHMM, OpPraHMYECKHE W MUHEpPAJIbHBIC
ynoOpeHusi, JEeKapCTBEHHbIE BelecTBa, ObIToBass xumus.3amura:llpeacrapneHne pe3ynbTaToB
penieHust KelicoB B (hopMe MUHHU-I0KJIa1a C Ipe3eHTalen

IIpome:xxyTounas arrecranusi:Aup¢epeHuMpoBaHHbIN 3a4eT

Bcero

69




3. YCJIOBUSA PEAJIM3AIIMU YYEBHOI'O ITPEJIMETA

3.1. lnsa peanu3zauMy NporpaMMmbl y4eOHOIro NpeaMeTa IPEAYCMOTPEHBI CIIETYIOLIHE
cnenranbHbie momenieHuss(B cootBeTrcTBUU ¢ DPI'OC u OOIl CIIO): kabuHer «XuMUN»,
OCHAIIEHHBIN 000PYIOBAaHUEM:

Crenuanu3upoBaHHas MeOeb:

CTOJI CTYI€HYECKUI JTBYXMECTHBIN — 14 1miT.

Crynbs cTyneHueckue — 28 mit.

Cron (yuutenbckuid) — 1 mir.

Cryn (yuutenbckuid) — 1 miT.

Hocka (menoBast) — 1 mit.

TexHUYECKHE CPENCTBA OOYICHHS:

MynpTumMeaua-npoexkrop - 1 mr.

DKpaH € 3IEKTPONPUBOIOM — | MIT.

Konouku myist BoctipousBeieHus: ayiuo— 1 mir.

KomneroTep npenoaaBarens — 1 mit.
Y4eOHOo-HarIAIHbIE U METOJUYECKHE TOCO0us, y4eOHO-METOANYECKask JOKYMEHTAIHSI.

3.2. UndopmanuonHoe odecriedeHne peajn3aluu NporpaMmal

Jlnst peanm3aiui porpaMMbl OMOIHMOTEUHBIA (OHI CTPYKTYPHOTO IMOJPA3/CICHUS UMEET
NeYaTHblE  W/WIM  DJIEKTPOHHBIE  OOpa3oBaTelbHblE W MH(QOPMAIMOHHBIE  PECYpPCHI,
pexomenoBanHbie @YMO, /U1 UCIIONIb30BaHUS B 00pa30BaTeIbHOM MpoIiecce.

3.2.1. IleyaTHbIe U3JAHUSA U JJIEKTPOHHBbIE PeCYpPChI

1Hukonbsckuit, A. b. Xumus: yd4eOHUK M MPAKTUKYM ISl CpPeIHEro mpodeccrnoHanbHOTO
obpazoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ m3x., mepepad. u gon. — Mocksa:
N3narensctBO FOpaiit, 2022. — 507 c..

2. AudunorenoBa, M. B. Xumus: y4eOHUK U TPAKTHKYM TSI CPEAHETO MPOPECCHOHATBHOTO
oOpazoBanus / 1. B. Audunorenosa, A. B. babkos, B. A. IlonkoB. — 2-e¢ u3a., HCTIp. U JIOM. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.

3. Wleronmuxuna, H. A. O6mas xumus: yueOnuk ans CIIO / H. A. Illeronuxuna, JI.B.
Mumnaesckas. — Cankr-IlerepOypr: Jlanp, 2021. — 164 c.

4. Xumust: yueOHUK Ui cpeiHero npodeccuonanbHoro oopasosanus / 10. A. Jlebenes, I
H. ®anees, A. M. T'omy6es, B. H. IllamoBan; mox obmel penakiueit I'. H. @aneeBa. — 2-e us.,
nepepad. u gon. — Mocksa: U3narensctBo IOpaiit, 2022. — 431 c.

HHuTepHer-pecypcesl

1. hvsh.ru — Xypnan «Xumus B mIKoJe».

2. https://postnauka.ru/themes/chemistry — nekumu mo xumum Ha caiite IlocTHayka.
http://gotourl.ru/4780 (http://elementy.ru/) Hayuno-momynspHbIii MPOEKT «DIEMEHTHI OOJIBIIOHN
Hayku» (pu3uKa, XUMHUS, MaTeMaTHKa, aCTPOHOMHS, HAYKHA O KH3HHU, Hayku o 3emie). HoBoctu
HAyKW, KHUTH, HAYYHO-TIOMYJIIPHBIC CTAThH, JICKIIUU, SHIIUKIIOTICIHH.

3. http://gotourl.ru/4783 (http://potential.org.ru/) CalT Hay4YHO-IIOMYJISIPHOTO >KypHalia
«ITorenunan». Xypnan uzmaércs ¢ 2005 r., ¢ 2011 r. — pazgen «Xumus».

4. http://gotourl.ru/4785 (http://www.hij.ru/) CaiiT Hay4HO-IOTTYJISIPHOTO KypHANa «XHMUS
1 xKu3Hby». XKypHan uznaércs ¢ 1965 r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/) OTkpbiTass 3IeKTpOHHAs
oubmmoTreka xumudeckoro moptana «Chemnet»y, comep uT ydyeOHBbIe W HWH()OPMAIMOHHBIC
MaTepuaigbl s LIKOJBHUKOB M yuuTeneil. B Hel MOXHO HaliTH y4yeOHUKHM 1O oOwmed u
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HEOpPraHMYECKON XMMMM, OPraHM4eCcKOM XHMMHH, MyJIbTHMEIUaMaTepuaibl, a TakkKe 3a7audu
XUMHUYECKHUX OJUMIINA/L C PELICHUSIMHU, 3a/1a4l BCTYIUTEIbHBIX SK3aMEHOB ISl a0UTYPUEHTOB.

6.  http://gotourl.ru/4787  (http://www.chem.msu.ru/rus/olimp/)  HNudopmannonssie
Marepuanbl 00 onuMmuanax: MOCKOBCKOW Topojckoi, Bcepoccuiickol, MeHeneeBcKo,
Mexaynapoanoii. [IpuBeneHsl 3a1a4i TEOPETHUECKUX U HKCIEPUMEHTAIBHBIX TYypOB, MOAPOOHBIE
penieHus1, CIUCKU U poTorpaduu modeaAuTeNeH.

7. http://gotourl.ru/7179  (http://chem.dist. mosolymp.ru/) Cucrema JIHCTaHIMOHHOTO
oOydeHus, HAaIpaBJieHHas B MEPBYIO Ouepe/lb Ha MOJATOTOBKY K OJIMMITMAZaM BCEX YpOBHEH — OT
HIKOJIBHBIX 10 MexxayHapogHoi. CaiiT coaepKUT OrpOMHOE KOJIMYECTBO 3a/]a4, CrPYyIIUPOBAHHBIX
KaKk 0 TeMaM, TaKk M 1o ojumnuazaM. Ilo BceM OCHOBHBIM pa3feliaM XHUMHUU MPHUBEAEH
TEOPETUYECKHI MaTepHall U pa300paHbl PEIICHHUS TUIIOBBIX 33/1a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/) IlopTam MO HAHOTEXHOJOTHSIM.
OcHoBHasl 1IeJIb — pa3BUTHE 00Pa30BaHUS B 00JACTH HAHOTEXHOJIOTHH U MOATOTOBKA K MHTEPHET-
OJIMMITUAJIE 110 HAHOTEXHOJIOTHUSIM.

9. http://gotourl.ru/4790 (http://webelements.com/) Hané&xnas cripaBouHasi uH(popMarus o
XUMHUYECKHX 3JIEMEHTaX U X CBOMCTBaxX (Ha aHIIMICKOM SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/) Pycckosi3pluHBId CaliT O CBOHCTBaxX
XUMHUYECKHUX 3JIEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv) Hekommepueckuii CalT OHJIalH-
o0pa3oBaHMs, COJAEPKUT MHOTO HHTEPECHBIX OOpa30BaTENbHBIX KYpCOB W BHJICOJNEKIMHA IS
IIKOJIbHUKOB, CTYZEHTOB U yuuTesiel. ECTh HECKOJIBKO KYypCOB IO XUMUHU.

12. http://gotourl.ru/4800 (https://www.cas.org/) Caiit ChemicalAbstractService — camplii
ABTOPUTETHBIA B MUPE XUMHUH HH(DOPMALIMOHHBIA HHTEPHET-pecypc (CalT IIaTHBIN).

13. http://www.organic-chemistry.org/ IToptan mo opraHu4ecKol XHMHH Ha aHIJIMHCKOM
A3BIKE.

14. http://www.xumuk.ru CalT 0 XHMHUH: KJIACCHYEeCKHE YYEeOHHUKH, CIIPaBOYHUKH,
SHIUKJIONEANH, TOUCK OpPraHMYECKUX W HEOPraHMYEeCKUX pEaKIMi, COCTaBJICHHE YypaBHEHUI
peaKuuu.

15. http://orgchemlab.com/ Caiit, mocBsSMIEHHBIH TPAKTUYECKOH paboTe B 1abopaTopuu.

3.2.2. lonoaHUTEILHAS JIUTEPATYypa

1. Xumus. 10 xnacc. YrimyOnéunelii ypoBenb: yueOHuk/ B.B. Epemun, H.E. Ky3bmenko,
B.U. Tepenun, A.A. [Ipo3nos, B.B. Jlynun; nox pen. B.B. Jlynuna. — M.: [Ipocsemenue, 2022. —
446, [2] c.: un.

2. Xumug. 11 kmacc. Yrnyonéunelii ypoBenn: yueOHuk/ B.B. Epemun, H.E. Ky3pmenxo,
A.A. JIpo3nos, B.B. Jlynun; nox pen. B.B. Jlyauna. — M.: Ilpocsemenne, 2022. — 478, [2] c.: ni.

3. Meroamnueckoe mocobue k yueOunky B. B. Epemuna, H. E. Ky3smenko, B.1. Tepenunna,
A. A. [lpo3noBa u jp. «Xumus. YrayoneHHslit ypoenb». 10 kiace / B. B. Epemun, A.A. /Ipo3nos,
N.B. Epemuna, B. . Maxonuna, O. FO. Cumonoga, 2.10. Kepumo. — M.: JIpoda, 2018. — 339
C.: WL

4. T'ycena, E. B. Xumus mis CIIO: yue6HO-MeTonuueckoe nmocodue / E. B. I'ycera, M. P.
3uranmmna, J[. M. Kymukoa. — Kazans: KHUTY, 2019. — 168 c. — ISBN 978-5-7882-2792-4.
— Tekct: onextponuwsrd // Jlas: snekrpoHHOOMOnMMoTeuHas cuctema. —  URL:
https://e.lanbook.com/book/196096 (mata oOpamienus: 14.10.2022). — Pexum mgocrtyma: Jist
aBTOPH3. NIOJI30BATEIICH.

5. YUepnukosa, H. 0. Xumus B 10cTynHOM u3noxeHuu: yaebHoe nocodue ans cno / H. 1O.
YepuukoBa. — 2-¢ u3j., crep. — Cankr-IlerepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-
9500-9. — Teker: »snexTpoHHbIM // JlaHb: »3nekTpoHHOOMONMOTeuyHas cucrema. — URL:
https://e.lanbook.com/book/195532 (mara oOpamenus: 14.10.2022). — Pexum nmoctyma: st
aBTOPU3. IIOJI30BATEIICH.

6. biunos, JI. H. Xumus: yueonunk s CIIO / JI. H. baunos, WU. JI. Ilepdunonsa, T. B.
CoxonoBa. — 2-e u3f., crep. — Cankr-IlerepOypr: Jlanp, 2021. — 260 c. — ISBN 978-5-8114-
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7904-7. — Tekcr: »snexTpoHHbIM // JlaHb: snekTpoHHOOMONMOTeuyHas cucrema. — URL:
https://e.lanbook.com/book/167183 (mara oOpamenus: 14.10.2022). — Pexum noctyma: s
aBTOPU3. II0JI30BATEIICH.

10. I'abpuensu, O. C., JIvicoBa, I'. I'. XumMusa: kHura s mpernojaBaress: y4e0.- METOI.
rnmocooue. — M. Akanemust, 2012. - 332 c.

7. YepnukoBa H. 0., MemepskoBa E. B. Pemaem 3agaum 1mo XuMHUH CaMOCTOSTEIBHO:
yuebnoe nocobue / H. FO. Yepnukosa, E. B. Memepsakoa — CanktlletepOypr: Jlans, 2022. —
328 c.

8. PesnukoB B. A. COOpHUK yNpaXHEHHH W 3a/Ja4 [0 OPraHWYeCKOW XHMHH: y4eOHOe
nocobue / B.A. PesnukoB — Cankr-IletepOypr: Jlans, 2021. — 226 c.

9. Kanmyctuna A. A., Xansuenko . I'., JIubanos B. B. O0mas u Heopranudeckas XUMUsL.
ITpaktuxkym / A. A. Kanyctuna, 1. I'. Xansuenko, B.B. JIu6anoB — Canxktlletepoypr: Jlans, 2020.
— 152 c.
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4. KOHTPOJIb 1 OLHEHKA PE3YJIBTATOB OCBOEHUA YYEBHOT OIIPEIMETA

KoHTpons, u oOmeHKa pe3ylbTaTOB OCBOCHUS YYEOHOTO MpeiMeTa OCYIIECTBIISIETCS
npernojaBaTesieM B IPOIECCe IMPOBENEHUs MPAKTUUYECKUX 3aHATUH U J1abopaTOpHBIX paboT,
TECTUPOBAHUS, a TAKXKE BBIMOJHCHUS OOYYAONIMMUCS WHIUBUIYATbHBIX 3aJaHUM, MPOCKTOB,

HUCCIIEIOBAHUMN.

Pe3ysabTar 00yyeHus

Kpurepun onenkn

MeToabI OLIEeHKH

Ilepeuenv 3uanuti, oceausaemvix 8| Xapakmepucmuxu
pamkax oucyuniumb: 0eMOHCIMPUPYEMBIX 3HAHULL
Ymemo
CocTaBiate- xumuueckue (opmynpl| «OTIMUHO»  TEOPETHYECKOS |Tekymmuii KOHTPOID
COCOMHEHHMH B  COOTBETCTBMM  co| COACPKAHUC  Kypca OCBOCHO |nny npopenenuu:
CTEMeHBbI0  OKMCeHMS — XuMudeckux| NOHOCTBIO,  0e3  mpobGenos, -[IUCEMEHHOI0/YCTHOT0OIIPOCa;
3JIEMEHTOB, MCXOAS M3 BajeHTHocTu u| YMCHHA chopmMupOBaHbI, Bce -TECTHPOBAHUS;
3JIEKTPOOTPULIATELHOCTH; HpEAyCMOTPCHHBIC -OLIEHKH
THIIBI XAMHYECKUX PEAKIHIA; TporpaMMon YIEOHBIE |esy 11, TaTOBCAMOCTOATENBHO
-peaKIMi  COEJMHEHMs, paslioKeHus,| SAAAHIA BBITOTHCHBL, | 5a60TR] (1a60paTOPHBIX,
oOMeHa, 3aMelleHHs, OKHMCIMTenpHo-| KAICCTBO  HUX  BBIMOTHCHUS |y opTponpHbIX paboT U T.11.).
BOCCTAHOBUTEJbHbIE PEAKIIIH; OLCHCHO BBICOKO.
-ypaBHEHUS  XMMHMYECKUX  PEAKIMU

«XOopomo»  TEOPETHYECKOE
MOHHOIO  OoOMEHa C  YYacTHEM [TpomexyTouHas

HEOPTaHNYCCKUX BCIICCTB.

CO/Iep)KaHWE Kypca OCBOCHO

arrecranus B popme

. MOJIHOCTBIO, 0e3 TpobenoB,
HccnenoBate cTpoeHHME U CBOWCTBA T depeHIpOBaHHOTO
HEKOTOpbIe YMEHHUS
HEOPTaHMYECKUX BEIIECTB. 3ayeTa B BUJIE:
c(hopMHUPOBAHBI
Knaccudumnuposarts: -MIMCbMEHHBIX OTBETOB.
HE/I0CTaTOYHO, BCE
-HEOpraHU4eCcKHe BeIIeCTBa B
IPEeyCMOTPEHHBIE
COOTBETCTBUM C HUX  CTPOCHHUEM; .
MPOrPaMMOit yaeOHbIe
OpraHHYecKue BEIIeCTBa B
3a/laHus BBITIOJTHEHBI,
COOTBETCTBHUH C UX CTPOCHUEM. .
HEKOTOpBhIC BUIBI  3aTaHUI
YcranaBnuBaTh:
BBITIOJTHEHBI C OLTHOKaMH.
-3aBHCHMOCTD (DUBUKO-XUMUIECKIX

CBOWCTB HEOPTaHWYECKUX BEIIECTB OT
CTPOCHHsSI aTOMOB M MOJIEKYJ, a TaKXe
TUIA KPUCTAJUTMYECKOUN pEIIeTKY;
-iCCIIEIOBAaTh KAYECTBEHHBIE pPEaKLUUU
HEOPTaHUYECKUX BEIECTB;

-CTPOEHUE U CBOMCTBA OPraHUYECKHX
BEIICCTB;

«Y 1OBJIETBOPUTETILHOY

TEOPETUYECKOE  COJEPIKAaHUE
Kypca OCBOEHO YacCTH4YHO, HO
po6esbI HE HOCAT
CYLIECTBEHHOI'O  XapakTepa,
HE0O0XOAUMBIE YMEHHSI PaOOTHI
C OCBOEHHBIM MAaTepHUajOM B

OCHOBHOM c(OpMHPOBAHBI,
-3aBHUCHUMOCTbH (1)I/I3I/IKO-XI/IMI/I'-IGCKI/IX
N OOJIBIIIMHCTBO
CBOMCTB OpPraHUYCCKHUX BCHICCTB OT
MIPEYyCMOTPEHHBIX
CTPOCHUST MOJIEKYIT; .
IPOTrpamMMoit o0yueHHs

-KaYCCTBCHHBIC PCAKIIUN OPraHUYCCKUX
COGI[I/IHGHI/Iﬁ OTACJIbHBIX KJIACCOB.

XapakTepu3oBaTh:

y4eOHBIX 3aJIaHUI BBITIOJIHEHO,
HEKOTOPBIC W3 BBITIOJHEHHBIX
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Pe3ysabTar 00yyeHus

Kpurepun onenkn

MeToabI OLIEHKH

- XAMUYECKHE 9JIEMEHTHI B
COOTBETCTBUHM C HX IIOJOKEHHUEM B
MEPUOIUYECKON CHUCTEME XHMHYECKHX
snemenToB .M. Menaeneena;

-BIIUSIHUE PA3IUYHBIX (DAKTOPOB Ha
paBHOBECHE U CKOPOCTb XUMHUYECKUX
pEaKLHii;
-BJIMSIHUE KOHIICHTPALIUU
pearupyromux BeUEeCTB U TEMIIepaTyphl
Ha CKOPOCTh XUMHUYECKHUX PEAKIIHH;
-BIIMSIHUE W3MCHCHMSI KOHIICHTPAILIMH
BEIIECTB, peakiuu cpelbl u
TEeMIEPATypPhI Ha CMeIleHHE
XUMHYECKOTO PaBHOBECHS,;

3HATD:

-UCTUHHBIE PAcCTBOPHI C 3aJIaHHBIMU
XapaKTEePUCTUKAMH;

- (hUBUKO-XUMHYECKUE CBOICTBa
WCTUHHBIX PACTBOPOB;

-IIOCIEACTBUS OBITOBOM H
MIPOU3BOACTBEHHOMN JIeSITETLHOCTH
YyeJioBeKa C IIO3HIMI DKOJIOTHYECKOM

0€e30I1aCHOCTH

3a/IaHAH COJIEPIKAT OIIMOKH.

«HeynoBneTBopUTEIBHO»

TEOpPETUYECKOe  CO/ep KaHue
Kypca HE OCBOCHO,
HEOOXO/JMMBIE  YMCHHS  HE
c(hopMUPOBaHBHI,
BBINTOJIHCHHbBIE yueOHbIC
3aJjaHus  CcoJiepKar TpyObIe
OIINOKHU




