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PabGouass mporpamma yueOHOTO mpeamera «Xumus» pa3paborana Ha ocHoBe DPI'OC
cpennero obmero obpazosanus (gamee — I'OC COO), B cooTBETCTBUU ¢ PexomeHmanusMu 1o
OpraHHM3aluK MOIYYSHHsI CPETHEr0 00IIero oOpa3oBaHus B IPEJIeiaX OCBOCHHs 00pa30BaTeIbHBIX
nporpaMM cpenHero mnpodeccuoHanbHOro obpazoBanus ¢ yuerom TpeboBanuii ®I'OC CIIO no
crennanbHOCTH 38.02.06 @unanckr Ne 65 ot 5 despans 2018 T.

PazpaboTunku:

AobakapoBa Aiimat 3arupoBHa, npenojasarens BBK nuciumimabl «Xumus» MaxadykaanHCKOTO
¢dunmana GUHAHCOBOTO YHHUBEPCUTETA.

PaGouas Imporpamma yqe6H0r0 npeaMeTa pacCMOTpe€Ha U PCKOMCHAOBAHA K YTBCPIKACHHUIO
Ha 3aCCJaHun HpeﬂMCTHOﬁ (HHKHOBOﬁ) KOMHCCUHN €CTCCTBCHHO-HAYYHBIX NUCHUIIIINH

[TpoTokosn ot « .Z 7 » d,{ﬁ Lsesf2024 . Ne /4
d

[Ipencenarens npeaMeTHON (LIUKJIOBOH)
N
KOMHCCHH fﬂa j,w] A 3.K. AGnypaxmaHoBa
(noc)nztcé)




1. ITacmopt pado4eil nporpaMMsbl AU CHHUIIIMHBI
OIlb. 10 Xumus

1.1. O6aacTh npuMeHeHus1 padoyeil MporpaMMbl

[TporpamMma o00meoOpa3oBaTeIbHON Y4eOHOH IMCHMIUIMHBI «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 IPH HOATOTOBKE CIIELHATNCTOB CPEIHETO 3BCHA.

1.2. MecTo y4eOHOr0 npeiMeTa B CTPYKTYpPe OCHOBHOH 00pa30BaTe/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,
OTBETCTBEHHOT'O TIOBEJICHHS B IPUPOIHON CpeJie.

3amauyn yueOHOTO MpeaMeTa:

1) chopmupoBaTh NMOHUMaHUE 3aKOHOMEPHOCTEW NPOTEKAHUS XUMUYECKHX TPOIECCOB H
SABJICHUA B OKpYyXKarolle cpene, LEIOCTHOM HAayyHOM KAapTHUHBI MHpPA, B3aUMOCBS3U U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHsS NPOBOAMUTH pacueThl MO XUMHYECKUM (QopMmyiaM H ypaBHEHHUSIM
XAMHYECKUX  peaKkUuid, IUIAHUPOBaTh W  HMHTEPOPETUPOBATH  PE3YJIbTAThl  XHUMHUYECKHUX
AKCIIEPUMEHTOB,

3) chopMupoBaTh HABBIKK MPOBEACHUS XMMHYECKUX SKCICPUMEHTAIBHBIX HUCCIEOBAaHUMN C
coOroieHreM MpaBul 0€30MacHOr0 OOpaIlleHus C BEIeCTBAMU U JIabopaTOPHBIM 000pyAOBaHUEM;

4) pa3BUTh YMEHUSI aHAJIM3UPOBATH, OLICHUBATH, MIPOBEPSITH HA JIOCTOBEPHOCTh U 0000IIATh
UH(pOPMAIIHI0 XUMHUYECKOTO XapaKTepa U3 pa3IuYHbIX HCTOYHUKOB;

5) chopmupoBaTh yMEHHS TPOTHO3UPOBATH TOCIEACTBHUS CBOCH JMEATETLHOCTH U XUMHUYECKUX
MPUPOIHBIX, OBITOBBIX U TPOU3BOJICTBEHHBIX MPOIIECCOB;

6) cdopMHUpOBaTH MOHUMAHUE 3HAYUMOCTH JTOCTHIKCHUN XUMHUYECKONW HAYKU M TEXHOJIOTHMA
JUTSL pa3BUTHS COIIMATTLHOM U TPOU3BOJICTBEHHOU Cep

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

Koa n
HAHMEHOBaHHE
GopmMupyembIx
KOMIIeTeHI Ui

IInanupyemMbie pe3yJbTaTbl OCBOCHHS Y4e0OHOI0 NMpeaMeTa

O6ue JAucnunimHapHbie(npeIMeTHbIE)




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

poQeCCHOHAILHON
JIeSITeIbHOCTH,

OBianeHue  yHHMBepPCAJbLHBIMH
Y4eOHbIMH  IO3HABATEJIbHBIMU
NefiCTBUAMU:

a)0a3oBble JIOrHYecKue
JnefiCcTBUA.

- CaMOCTOSTEIBHO
(dbopMynupoBaTh "
aKTyaJIu3upOBaTh npobiiemMy,

paccMaTpuBaTh €€ BCECTOPOHHE,;

- YCTaHABIMBAaTh CYIIECTBEHHBIN
MPU3HAK WM OCHOBAHUA IS
CpaBHEHHMs, KilaccupUKauu U
00001IeHNS;

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

- BBIBISITh 3aKOHOMEPHOCTH U
MIPOTUBOPEUUS B
paccMaTpUBAEMBbIX SIBJICHUSX;

- BHOCUTb  KOPPEKTHUBBl B
JIeATEIIbHOCTD, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM,
OIICHWBATh PHUCKH TIOCIEACTBUI
JIeSITCIIbHOCTH;

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

- BIAAeTh HaBBIKAMHU Yy4eOHO-
HCCIIEIOBATENILCKOW W TPOEKTHOU

KpeaTHUBHOE
peleHnn

JACATCIIbHOCTH, HaBbIKaMH
paspernieHus mpooem;

- BBIABIISATH MMPUYINHHO-
CJICZICTBEHHBIC CBSI3U u
AKTyaJIU3UPOBATh 3aay,

BBIJIBUT'aTh TUIIOTE3Y €€ PCIICHMUA,
HaxXxoauThb APTYMCHTBI JIA

- BJIAJCTH CHUCTEMOM XHUMHYECKHUX

3HaHWH,  KOTOpass  BKIIFOYACT:
OCHOBOIIOJIATarOIINe ITOHSTHUS
(XMMHYECKUH  DJIEMEHT,  aToOM,
ANIEKTPOHHAs 00O0J0YKa aToma, S-,
p-, d-sjekTpoHHBIE  OpOMTaANH
aTOMOB, HOH, MOJIEKYJIa,
BAJICHTHOCTb,

ANIEKTPOOTPHULIATEIBHOCTb,
CTENEHb OKHUCJIEHUS, XMUMHYECKas
CBsI3b, MOJIb, MOJIIpHas Macca,
MOJISIDHBIA  00BEM,  YIJICPOIHBIN
CKenleT, (PyHKLIMOHAJIbHAs TpYMIa,
pagukan, HW30MEpus, H30MEpHI,
TOMOJIOTUYECKUN Psii, TOMOJIOIH,
YIJIEBOJAOPOABL,  KUCIOPOA- U
a30TcojepxKalue COE/IMHEHUS,
OMOJIOTHYECKH AKTUBHBIE
BelecTBa  (YIJIEBOJBI,  JKUPHI,
OelKu),  MOHOMEp,  IOJUMED,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COEJIMHEHMS, KpUCTAJUIMYECKas
pemerka, TUObl ~ XUMHYECKUX
peakuui (OKHCIHUTENBHO-
BOCCTAaHOBUTEJbHBIE, IK30-U
SHI0TEPMUYECKHE, peakuuu
MOHHOTO  oOMeHa),  pacTBop,
AIEKTPOJIUTHI, HEAJIEKTPOJIUTHI,
ANIEKTPOJINTUYECKAsT AUCCOLUALINS,
OKUCJIUTENb, BOCCTaHOBUTEIb,
CKOpPOCTb XHMMHUYECKOW pEaklnH,
XMMHUYECKOE PaBHOBECHE), TEOPUU
U 3aKOHBI (T€OpUS XUMHUYECKOTO
CTPOEHHSI OpPraHUYECKHX BEIIECTB
AM. byrneposa, Teopus
ANEKTPOJIUTHYECKON
JUCCOLUAINY, MEePUOIUYECKUI
3akoH /.M. MenneneeBa, 3akoH
COXPAaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUN
S3BIK  XUMHH, (PaKTOIOTUIECKUE
CBEJICHUS O CBOMCTBax, COCTaBeE,
MIOJIy4E€HUN u 6e30macHOM
HACTIOJIb30BAaHUH BOKHEHIITNX
HEOPraHUYECKUX U OPraHMYeCKUX
BEUIECTB B OBITY M NMPAKTHYECKOMN
NESITEIbHOCTH YEJIOBEKA;

- YMEThb BBISABISITh XapaKTEPHbIE
MIPU3HAKU u B3aMMOCBS3b
W3YYEHHBIX TOHATHWA, MPUMEHATH
COOTBETCTBYIOIIME TOHATUS TPU




JIOKa3aTelIbCTBa CBOMX
YTBEPKICHHUIA, 3aJ1aBaTh
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;

- YMETh MHTErPUPOBATh 3HAHUS U3
Pa3HBIX MPEIMETHBIX 00JIACTEH;

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

- CIIOCOOHOCTH X HCIIOIL30BaHUSA
B ITO3HABATEIILHOM M COIMAJIFHOM
MpaKTUKE

ONMCAaHUU CTPOCHHUS U CBOMCTB
HEOPraHWYECKUX U OPraHUYECKUX
BEIIECTB M HUX IIPEBPALLCHUN;
BBISBIIATH B3aMMOCBS3b
XUMHUYECKUX 3HAHUM C MOHATUAMU
U IPEACTaBICHUSAMM  JIPYTUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB;
- YMETb UCII0JIb30BATh
HaVMEHOBAaHUSA XUMHUYECKHUX
COCIUHEHUN MEXIyHAPOIHOTO
coro3a TEOPETUYECKOU u
IIPUKIIATHON XUMHH U
TPUBHAIIbHBIE Ha3BaHUsA
BOKXHEHIIMX BELIECTB  (ITHUIIEH,
alleTWICH, TJIHUIepHH,  (eHod,
dopmanbaerun, YKCyCHas
KHMCJIOTA, TJIMLIMH, YrapHbId ras,
YTIIEKUCIIBIT ras, aMMHaK,
raimieHass  W3BECTb,  HETralleHas
U3BECTh, IUTbEBAs coja W
IpPYTUX), COCTaBIATh (POPMYJIbI
HEOPraHWYECKUX U OPraHUYECKUX
BEILIECTB, YPaBHECHUsI XMMHYECKUX
peakiuii, OOBACHATh MX CMBICI;
ITOATBEPKIATh XapaKTEpHbIC
XUMUYECKHE CBOMCTBA BELIECTB
COOTBETCTBYIOIINMHU

DKCIIEPUMEHTAMM W 3aAIUCAMHU
YpPaBHEHUN XUMHUUYECKUX PEAKIINN;

- YMCTb YCTaHAaBJIMBATb
MPUHATJIC)KHOCTD HN3YUCHHBIX
HCOPTraHNUYCCKUX U OPraHUYCCKUX
BCIICCTB K ONpeCaACIICHHBIM

KJlaccaM M TpyIIlaM COEIWHEHHH,
XapakTEepPU30BaTh HX COCTAaB W
BaKHEHIIIHe CBOMCTBA;
OMpeNensITh BUIbl XUMHUYECKHX
CBs3eil  (KOBaJeHTHAas, WOHHAas,
MeTaJuThIecKas, BOJIOpOHAS),
TUTIBl KPUCTAINTMYECKUX PEIIETOK
BEIIIECTB; KJIacCU(PUITUPOBATh
XUMUYECKUE PEaKLInH;

- copmupoBaTh NPEACTABICHUS:
0 XHMMYECKOW COCTaBIIAIOLIEH
€CTECTBEHHOHAYYHOH KapTUHBI
MHpa, PO XUMUU B TO3HAHUU
SIBJICHU MIPUPOJIbI, B
(GOpMUPOBAaHUM  MBIIUICHUS |
KYJIbTYpbI JUYHOCTH, ee
(YHKIMOHATIBLHOH  T'PaMOTHOCTH,
He00X0INMOI TUTS perieHus
MPAKTUYECKHUX 3a/1a4 u




9KOJIOTMUYECKU 000CHOBAHHOTO
OTHOILIECHMS K CBOEMY 3/I0pPOBBIO U
MIPUPOAHOM CpEJIE;

- YMETh IPOBOJUTH PACUETHI 110
XUMUAYECKUM (OopMysIaM U
YPaBHEHMSIM XMMUYECKHUX peaKIHii
C UCIOJIb30BaHUEM (PH3UUECKUX
BEJIMYMH, XapaKTEPU3YIOILUX
BEILECTBA C KOJIMYECTBEHHON
CTOPOHBI: MaccChl, 00beMa
(HOpMaJIbHBIE YCIIOBUS) Ta30B,
KOJINYECTBA BEILIECTBA;
HCIOJIb30BaTh CUCTEMHbIE
XUMHUYECKHE 3HAHUS JUIs
MPUHATHUS PEIICHUH B KOHKPETHBIX
KM3HEHHBIX CUTYyaIUsX,
CBSI3aHHBIX C BEIIECTBAMHU U HX

MIPUMEHEHHEM
OK 02. Ucnonp3oBath | B 00/1acTHLHIEHHOCTH HAY4YHOIO | - yMETh MJIAHUPOBATH u
COBpPEMEHHbBIE TO3HAHMA: BBINOJIHATh XUMUYECKUN
CpescTBa MOUCKA, - c¢(OpMHUPOBAHHOCTH | HIKCIIEPUMEHT (npeBpaiueHus
aHaiu3a u MHUPOBO33PEHUS, OPraHMYECKUX  BEIIeCTB  IpU
UHTEPIpETanun COOTBETCTBYIOIIETO HarpeBaHWH, TOJTYYEHHE OSTUIICHA
UHpOpMaLIUU U COBPEMEHHOMY YPOBHIO Pa3BUTHUSA | M M3y4YEHHE  €ro  CBOMCTB,
UH(POPMAIOHHEIE HAYK{ U OOIIECTBEHHOW MPAKTHKH, | KAYeCTBEHHBIE peaxuu Ha
TEXHOJIOTUH JUISI OCHOBAHHOTO HA JIMAJIOTe KYJbTYp, | albJETUbl, Kpaxmal, YKCYCHYIO
BBITTOJTHEHUS 327144 CIIOCOOCTBYIOMIIETO OCO3HAHHUIO | KUCJIOTY; JeHarypauus OelIKoB
npodeccuoHaIbHON CBOETO MECTa B IOJIMKYJIBTYPHOM | IIPU HarpeBaHuy, I[BETHbIE
JeSITeTbHOCTH MUDE; peaknmu  OETIKOB;  MPOBOJAUTH

- COBEPLICHCTBOBAHUE S3bIKOBON U | peaKLuU HMOHHOTO oOMeHa,

YUTATENbCKOM  KYJIBTYPBl  Kak | ONpPEAeysTh cpeny BOJIHBIX

CpeZICTBa B3aMMOJICHCTBUSA MEX]Y | pacTBOPOB, KayeCTBEHHbIE

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

OCYILIECTBISATh ~ IPOEKTHYKD U
HCCIIETIOBATEIIbCKYIO
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
OCYIIECTBIIAATh  TIOUCK, aHaJU3,
CHUCTEMAaTU3aLUI0 u
MHTEPIIPETALNIO uHpOpMaLUu
pasNMYHBIX ~ BUAOB U QopMm
IIPEJICTaBIICHHUS,

- CO3JaBaTb TCKCThI B PaA3JIMYHBIX

peakuuu Ha cynabdar-, kapOoHAT-
U XJIOpUI-aHUOHBI, Ha KaTHOH

aMMOHUS; pemarhb
JKCIIEPUMEHTAJIbHBIE 3a/audl IO
TeMaM "Meramisr" 51
"HemeTannsl") B COOTBETCTBUU C
MpaBUJIaMu TEXHUKA
0€30MacHOCTH TpH OOpaIleHUuH C
BeulecTBaMM U J1a00paTOPHBIM
00OpyZOBaHUEM;  TPEICTABIAThH
pe3yNbTaThl XUMHUYECKOTO
JKCIepUMeHTa B (opme 3amucu
ypaBHEHUU COOTBETCTBYIOIIHAX
peakumii U (QOpPMYyIUPOBATH
BBIBOJBI ~ Ha  OCHOBE  3THUX
pE3yJIbTaTOB;

- yYMETh aHAJIM3UPOBAThH
XUMHUYECKYIO nHpOpMaLHIO,
MOJTy4aeMyHo u3 pasHbIX

VCTOYHUKOB (CPEJICTB MaccOBOM




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

- OLEHUWBATh  JOCTOBEPHOCTb,
JETUTUMHOCTh HWH(pOpMAIUHU, €e
COOTBETCTBUE MIPaBOBBIM u
MOpPaJIbHO-ITHYECKIM HOpMaM;

- UCIIOJIb30BATh cpencTa
UH(POPMALIMOHHBIX "
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIA
B pelieHnn KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX "
OpraHU3aIMOHHBIX 3a1a4 c
COOIIOIEHUEM TpeOOBaHMIA
PrOHOMUKH, TEXHUKHU
0€30MacHOCTH, THTUCHBI,
pecypcocOepexeHus, TPaBOBBIX H
ITHYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;
- BJIAJICTh HaBBIKAMU
pacro3HaBaHUA " 3aIIUTHI
uHpopManuy, HUHPOPMALMOHHOM
0€e30IMacHOCTH JIMYHOCTH;

unpopmanuu, cetb HHTEpHET U
JApyrue);

- BJIAJICTh OCHOBHBIMH METOJIaMH
HAyYHOTO TIO3HAHUS BELIECTB U
XUMHAYECKUX SIBJICHU
(HabmroieHue, HU3MEpPEHHE,
AKCIIEPUMEHT, MOJICTTHPOBAHHUE);

- YMETb MPOBOJUTH PACYETHI IO
XUMHYECKUM bopmynam U
YpaBHEHUSIM XUMUYECKHX PEaKuil

C HCHOJBb30BaHUEM (PU3UUECKUX
BEJIMYMH, XapaKTepU3YIOIINUX
BEIIECTBA €  KOJMYECTBEHHOU
CTOPOHBI: Macchl, obbeMa
(HOpMaJIbHBIE ~ yCIIOBHSI)  Ta3oB,
KOJINYECTBA BEILIECTBA,
HCII0JIb30BATh CHCTEMHBIE
XUMUYECKHE 3HaHUS s

IIPUHATUS PEIIEHUN B KOHKPETHBIX
KU3HEHHBIX CUTyaLUsX,
CBA3AHHBIX C BEIIECTBAMM M HX
[IPUMEHEHUEM

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

- TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITENIbHOCTH "
CaMOOIIPEIEIICHUIO;

-OBJIa/ICHUE HAaBBIKAMHU y4€OHO-
HCCIIEIOBATENILCKON, ITPOEKTHOU U
COIMATLHOM JESITEIIFHOCTH,
OBiajgeHne  yHHBepCAIbHBIMH
KOMMYHHKATUBHBIMH
NEeHCTBUAMM:

0) coBMecTHAs 1eITeJIbHOCTD.

- TOHMMaTh M MCHOJIb30BaTh
NpEUMYIIECTBA  KOMaHIHOW U
WHIUBUIYAILHON pabOTHI;

- IPUHUMATh LEIH COBMECTHOMN
JESTEIbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JIEHCTBUS IO €€
JOCTHKEHUIO: COCTAaBJISITh IUIAH
JIEMCTBUM, pacHpenessiTb pOJIH C
y4€TOM  MHEHMH  Y4aCTHUKOB
o0cyX1aTh pe3yIbTaThl
COBMECTHOM paboTHI;

- KOOpPAVHUPOBATH W BBIIOJIHATh

- YMETh
BBITTOJTHSATH

TJIAaHUPOBATH u

XUMHYECKUN
JKCIIEPUMEHT (mpeBparteHus
OpraHMYEeCKUX  BEUIECTB  Ipu
HarpeBaHuM, MOJYYEHHE HTHIICHA
U  U3YyYEHHE  €ro  CBOMCTB,
KAaueCTBEHHbBIE peakuuu Ha
aJIbJIETU/IbI, Kpaxmall, YKCYCHYIO
KHUCJIOTY; JeHaTypanus OeKoB
npu HarpeBaHUH, [[BETHBIE
peaknuu  OEIKOB;  MPOBOJAUTH
peakmuu WOHHOI'O oOMeHa,
OIIpEAEIIATh cpeny BOJIHBIX
pacTBOpOB, KauecTBEHHbIE
peaknuu Ha cynbdar-, kapOoHaT-
U XJOpUA-aHUOHBI, HAa KAaTHOH
aMMOHUS; pemiarhb
AKCIIEPUMEHTAJIbHBIE 33/1a4dl 10
TeMam "Meramibt" u
"HemeTannpl") B COOTBETCTBUU C
MpaBUJIaMHU TEXHHUKHU
0e30macHOCTH TIpH OOpaIieHuu ¢

paboTy B YCIOBHSIX pEaTbHOTO, | BEIIECTBAMU U JTAOOPATOPHBIM
BUPTYaJIHHOTO U | O0OpyAOBaHHEM;  TIPEACTABIATH
KOMOMHHPOBAHHOTO PE3YIbTATHI XUMHYECKOTO
B3aUMO/ICHCTBHUS; JKCIiepuMeHTa B (opme 3amucu
- OCYNIECTBJISITH  TO3WTHBHOE | ypaBHEHUH COOTBETCTBYIOIIUX




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 TPaBO
NPYTUX JIOJICH Ha OIINOKH;

- pa3BUBaTh CIIOCOOHOCTh
MOHUMATh MUP C TIO3UIIUU JPYTOro
YeJIOBEKa;

dbopmynupoBaTh
OCHOBE  JTHX

peakuui u
BBIBOJBI  Ha
pe3yiabTaToOB

OK 07.
CopeiicTBOBaThH
COXPaHEHUIO
OKpYKarolleu Cpeibl,
pecypcocOepexeHHIo,
IPUMEHSTH 3HaHUS 00
M3MEHEHUH KIIMMara,
TIPUHITAITHI
OepexIINBOTrO
IPOM3BOJICTBA,

3P PEeKTUBHO
JIEUCTBOBATE B
Ype3BbIYAHBIX
CUTYaIHsAX

B o0Jy1acTH 3K0JI0THYECKOT0
BOCIIMTAHMUS:

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

COCTOSIHHE IIPUPOTHOMN 151
COLIMAIILHOM  Cpelibl, OCO3HAHHE
r1100aJIbHOTO Xapakrepa

AKOJIOTMYECKUX MPOoOiIeM;
- IJIJAHUPOBAHUE U OCYIIIECTBIECHUE
JICUCTBUI B OKpYXKAlOILIEeW cpene

Ha  OCHOBE  3HaHMA  LeJed
YCTOMYHBOTO pa3sBUTUA
YEJI0BEUECTBA,

AKTUBHOE HENPUATHE JEHCTBHM,
MIPUHOCAIIMX BpPEI OKpYyXKarolen
cpene;

- yMeHue IIPOTHO3UPOBATH
HeOJIaronpusITHbIE HKOJIOTHMYECKHE
MIOCJICICTBUSL  IIPEANIPUHUMAECMBIX
JIEMCTBUM, IPEJOTBPAILATH UX;

- pacumpesue onbITa
NEITEILHOCTH JKOJIOTUUECKOU
HaIpaBJIECHHOCTH;

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

- c(hopMUpOBaTh MPEICTABICHUS:
0 XMMHYECKOM  COCTaBIISIOLIECH
€CTECTBEHHOHAYYHOU KapTUHBI
MHUpa, POJM XUMHHM B IIO3HAHHUU
SBJICHUI IIPUPOJIBI, B
(bopMHpPOBaHWM  MBINUICHUS |
KYJbTYpPbI JIMYHOCTH, ee
(YHKIIMOHAJIBHOW  TI'PAaMOTHOCTH,
HEOOXOoAUMOW  JuId  peleHHs
MPaKTUYECKUX 3a/1a4y U
JKOJIOTHUECKU 000CHOBAHHOTO
OTHOIIEHHUS K CBOEMY 3JI0pPOBBIO U
MIPUPOAHOU Cperie;

- yMeTb coOirofaTh IpaBUIIa
HKOJIOTUYECKU  11€JeCO00pa3HOTOo
MOBE/JCHUA B OBITY U TPYyJIOBOU
JESTEIBHOCTH B LEJAX
COXPAaHEHHUS CBOEro 3/I0pOBbA U
OKpY’Kalollled INPUPOJHON CPENbL;

YUUTBIBATH OITaCHOCTH
BO3JICUCTBUSA Ha JKUBBIE
OpraHu3MBbI OMMpECaACIICHHBIX
BEILECTB, [IOHUMas CMBICII
IoKa3aresst IIpeaeIbHON

I[OHyCTPIMOfI KOHIOCHTpAalun




B pamkax mporpamMmbl yueOHOTO TIpeIMeTa 00yJaroIMMIC OCBaUBAIOTCS TUYHOCTHBIC
(JIP) B cootrBeTcTBUU ¢ TpeboBanusmu ®I'OC COO.

Kon
JIMYHOCTHBIX
pe3yJbTaToB
peanu3anuu
NMPOrpaMMblI
BOCIIHTAHUSA

JINYHOCTHBIE Pe3yJbTAThI
peaiu3alnuu NporpaMMbl BOCIIUTAHUS

JIP 1

Oco3Haroumii ceds rpakJTaHMHOM M 3allIATHUKOM BEJIMKOW CTPaHBbI.

JIP 2

[IposiBnsitolIUii  aKTUBHYIO TPAXIAHCKYIO [O3ULHUIO, JIEMOHCTPUPYIOIIUN
MPUBEPKEHHOCTh MPUHILUNAM YECTHOCTH, TOPSJOYHOCTH, OTKPBITOCTH,
HSKOHOMHUYECKHM  aKTUBHBIH UM  y4acTBYIOIIUW B  CTYACHUYECKOM U
TEPPUTOPUATLHOM  CaMOYIIpaBJIE€HWH, B TOM YHCIE€ Ha  YCJIOBUSAX
T00pOBOIBUECTBA, MPOAYKTHBHO B3aMMOJACUCTBYIONIMM U YYaCTBYIOIIMHA B
JIeATETLHOCTH OOIIECTBEHHBIX OPTaHU3aIUH.

JIP 3

Cobmroaaronuii HopMbl PaBOINOPSAKA, CIEAYIOLUINHA HaeanaM rpakIaHCKOro
oOuiecTBa, obecrieueHus: O€30MacHOCTH, MpaB U cBoOox rpaxaaH Poccuu.
JlosutbHBI K yCTAaHOBKaM M TIPOSIBICHUSIM IPEICTaBUTENEH CYOKYIbTYp,
OTJ'II/I‘-IaIOHII/Iﬁ HUX OT rpynmn ¢ ACCTPYKTUBHBIM U JCBHAHTHBIM ITOBCACHUCM.
JIeMOHCTPHUPYIOUIMH HENPUATHE W TPEIyNPEkKIAIOIINI CONUAIBFHO OMAcHOE
HOBE/ICHUE OKPYKAIOIIHX.

JIP 4

IIposBistolMi W JEMOHCTPUPYIOIIMHM  YBaXEHUE K JIIOLIM  Tpyza,
OCO3HAIOIIMKA  IIEHHOCTh  coOcTBeHHoro  Tpyaa. Crpemsmmiics K
(GbopMHpOBaHHIO B CETEBOM Cpeie JIMYHOCTHOTO U MPO(ecCHOHAIBHOIO
KOHCTPYKTUBHOI'O «LIU()POBOTO CIEIAN.

JIP 5

JleMOHCTpUpYIOLMI MPUBEPKEHHOCTh K POJHON KYJIbTYpE, UCTOPUUYECKOU
nmaMaTH Ha OCHOBe J0OBH K PonuHe, pogHOMy Hapoay, Majol poaHHE,
MPUHATUIO TPAJUIUMOHHBIX IEHHOCTEHN MHOTOHAlIMOHAJIBHOTO Hapoja
Poccun.

JIP 6

HpOHBHHIOH_II/Iﬁ YBAXKCHHUC K JIOAAM CTApUICrO IIOKOJCHUA U T'OTOBHOCTH K
Y4aCTHIO B COHH&HBHOﬁ MOAACPIKKE U BOJIOHTCPCKUX NBHUIKCHUAX.

JIP 7

OCO3H8.I-OH_[I/II\/’I MMPUOPUTECTHYO HNCHHOCTHL JIMYHOCTU YCJIIOBCKA, YBa)KaI-OH_II/Iﬁ
CO6CTBCHHYIO N Y9YXYIO YHUKAJIBHOCTH B PA3JIMYHBIX CUTyallUAX, BO BCCX
(I)OpMaX " BUJAax JCATCIbHOCTH.

JIP 8

[IposiBnsirolnidc W JEMOHCTPHUPYIOIIMM  yBaKEHHE K IPEACTABUTEISIM
Pa3IMYHBIX JTHOKYJIBTYPHBIX, COLMANBHBIX, KOH(ECCHOHAIbHBIX U HHBIX
rpymni. Conpu4acTHBIA K COXPAHEHUIO, IMPEYMHOKEHHIO M TPaHCISILUU
KYJIbTYPHBIX TPAaJULMA M LEHHOCTEH MHOIOHALMOHAIBHOIO POCCUICKOIO
rOCyapcCTBa.

JIP 9

CoOmroaromuyii ¥ MponaraHJIuPYIONIUi MpaBuiia 3I0POBOT0 U OE30MacHOTO
oOpa3a JKU3HH, CIOpPTA; MPEAYNPEKIAOMUNA JTHUO0 MPEOI0JICBAOIINN
3aBUCUMOCTH OT aJIKOI'OJii, Ta6al<a, MCUXO0AKTUBHBIX BCUICCTB, a3apPTHBIX HUIP
n T.4. CoXpaHSIOMMA TCUXOJIOTHYECKYI0 YCTOMUMBOCTh B CHTYaTHBHO
CJIOHBIX MJIU CTPEMUTENIbHO MEHSIIOIINUXCS] CUTYaIHSIX.

JIP 10

3aboTAmumiics O 3alUTe OKpYXarolled cpeabl, COOCTBEHHOW M UYXKOM
0€301acHOCTH, B TOM YHCJIC IU(PPOBOH.

JIP 11

[TposiBnsitomuii  yBaXEHUE K OCTETHYECKHM I[EHHOCTSAM, OOIaNaronuit
OCHOBAMM ICTETUYECKOUN KYJIBbTYPHI.

JIP 12

[IppuHUMarOmMil CeMEMHbIE LEHHOCTH, TOTOBBIM K CO3JAHUI0 CEMbU U
BOCIIMTAHUIO JIETEH; TEMOHCTPUPYIONIMN HENPUITUE HACUIIUS B CEMbE, YXO/1a
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oT pOI[HTGJIBCKOfI OTBCTCTBCHHOCTH, OTKa3a OT OTHOIIICHUM CO CBOHUMHU
JCTbMH U UX (bHHaHCOBOFO COACPIKAHN.

JInyHOCTHBIE Pe3yJIbTAThl PeaJiM3alui NPOrpaMMbl BOCIIUTAHUS,

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

JIP 13

CoOmonatonuii B cBOe TPO(ECCHOHATBLHOM JIEATEIbHOCTH JTUYCCKUE
NPUHIUIIBI: YECTHOCTH, HE3aBUCUMOCTH, NPOPECCHOHATBHOIO CKENTUIM3MA,
MPOTUBOACUCTBUS KOPPYINIMH H 3KCTPEMHU3MY, OOJATAIONINI CHCTEMHBIM
MBIIIJICHUEM ©W YMCHHUCM IPUHUMATh PCHICHUC B YCIOBHUAX PUCKA U
HEOIPEICIICHHOCTH

JIP 14

['OTOBBII  COOTBETCTBOBATH  OXKUAAHUAM  paboTomareneld:  IPOEKTHO-
MBICISUH, 3((EeKTUBHO B3aMMOAEHCTBYIOUIMM € WiIeHAaMM KOMaHAbl U
COTPYAHUYAOIIMNA C JAPYIMMH JIFOAbMH, OCO3HAaHHO  BBIIOJHAIOIIHAN
npoQeCCuOHAIIbHBIC TpeboBaHMs, OTBETCTBEHHBIN, MIYHKTYaJIbHBIH,
JUCLHUTIIIMHAPOBAHHBIM, TPYAOIOOUBBIH, KPUTUYECKH MBICJISIIINMN,
HAalEJICHHBI Ha JOCTHM)KEHUE IIOCTABJICHHBIX LEJEH; JIEMOHCTPUPYIOIIMMA
po¢eCCHOHATILHYIO )KU3HECTOUKOCTD

JIP 15

OTKpBITBI K TEKYIIMM M TEPCHEKTUBHBIM H3MEHEHHUSIM B MHpE Tpylda U
npodeccuit

JIMYHOCTHBIE pe3yabTaThbl peajJdu3ali NporpaMmMbl BOCIIUTAHUA,

ONpeacJCHHbIC KIIIOY€BbIMH paﬁoTonaTenﬂMu

JIP 16

CriocoOHbIM Oco3HaBaTh BBIOOP Oydymied mpodeccuu Kak MyTh M CHOCOO
peanu3aiyy COOCTBEHHBIX )KU3HEHHBIX TUIAHOB.

JIP 17

CriocoOHbIH ObITE BHUMATENBHBIM, YCUUYUBBIM U CKPYITYJI€3HBIM, IPUHUMATh
KOHCTPYKTUBHBIE pELICHHS, paclpeneisTh COOCTBEHHBIE pecypchl U
YIIPABJIATb CBOUM BPEMEHEM.

JIP 18

AKTHBHO NPHUMEHSIOMNN NOJydYeHHbIe MPO(ecCHOHAbHBIE KOMIIETEHIIUN B
IIPAKTUYECKOU NeATEIbHOCTH

JIP 19

[TposiBasitolIMil  AMOLIMOHAIBHYKD  YCTOMYMBOCTH U CIIOCOOHOCTH €€
peryaupoBath. JleMOHCTPUPYIOIIUI CIOCOOHOCTh K CTPECCOYCTOMUMBOCTH,
yMeHHEe paboTaTh B peKMME MHOT033JaYHOCTH.

JIP 20

ﬂeMOHCTpI/IpyTOH_II/II\/'I CIIOCOOHOCTH K HpaKTquCKOﬁ ACATCIIBHOCTHU

JIP 21

JleMOHCTpHPYIOMUiT CIIOCOOHOCTh K KOMMYHHKAIIMOHHOW aKTHBHOCTH B
npodeccruoHaIbHOM cdepe u 3PPEeKTUBHOMY NOBEJCHHUIO HA PhIHKE TPY/Aa

JIP 22

[IposiBnsromuii yMEHHE TIUIAaHUPOBaTb W PEAIM30BBIBATH COOCTBEHHOE
npo()eCCHOHATBHOE ¥ JIMYHOCTHOE pa3BHTHE, a TaKXkKe 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 MPOorpaMMbl y4eOHOTO MpeaMeTa 69
O0beM paboThI CTYJICHTOB BO B3aUMOJCHCTBHH C TIPETIOAABATEIIEM

TEOpETHYECKOe 00yUeHne 32
MPAKTUYECKHUE 3aHITUS 37

nabopaTOPHBIE 3aHATHS

KOHTPOJIbHBIE paOOTHI

KypCOBO# MpoekT (paboTa) (ecim mperycCMOTPEHO)

CaMOCTOATCIIbHAA pa60Ta

[TpomexyTounas atTectanus B popme nuddepeHIImpoBaHHOTO 3aueTa




2.2. TeMaTH4yeCKMil IJIAH U COJAepPKaHMe YUeOHOT0 NpeaMeTa

Koanl
KOMIIeTeHIIUIA,
Coaep:xanue yue0HOro Mmatepuasia u ¢opMsbl OpraHu3anuu dbopmMupoBanu
HaumenoBanue O0beM
Pa31esioB U TeM eI TETLHOCTH 00YYA0IUXCS gacop | ' KOTOPRIX
Crmocoo0cTByeT
3JIEMEHT
NMPOrpamMmbl
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  XMMHUHM. XHMHYECKUM DJIEMEHT. JIP 1
XUMHYCCKHUX DnekTpoHHas KoH(uryparust aroma. Kimaccudukamus XMMHYECKUX JJIEMEHTOB (S-, P-, O-37eMeHTHI). JIP 19
OJIEMEHTOB U BanentHsie 57eKTpOHBI. BaleHTHOCTh. JJEKTPOHHAS MPHPOJA XHUMHUYECKOH CBS3H. OIJEKTpo- |2
npupona OTpPHUIIATENILHOCTh. Buabl XuMu4eckoi cBsi3u (KOBaJeHTHAs, UOHHAs, METAJIIMYecKas, BOJOPOIHAS) 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.) U APYTHX HEOPraHMYECKUX COEAMHEHUM OTAENbHBIX KiIaccoB. [IpakTuyeckue 3amanus |2
Ha YCTAHOBJIICHHE CBSI3U MEXKIYy CTPOCHHEM AaTOMOB XHMHUYECKHUX OJJIEMEHTOB M MEPUOAUYECKUM
W3MEHEHHEM CBOMCTB XMMHYECKHX JJIEMEHTOB M HMX COEIMHEHUH B COOTBETCTBHU C IIOJIO)KEHHEM
[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
AJIEMEHTOB, 00pa3yeMbIX WMH TMPOCTBHIX M CIOXXHBIX BEIIECTB B COOTBETCTBHU C TIOJIOKCHUEM
XuMHYecKoro siementa B [lepmommueckoil cucrteme. MUpOBO33peHUYECKOE M HaydHOE 3HaudeHue |2

[Tepuonuueckoro 3akona J[.M. MenneneeBa. I[lporno3er J[.MI. MengneneeBa. OTKpPBITUE HOBBIX
XUMHNYCCKUX BHGMGHTOB.PGIHGHI/IC HpaKTI/IKO-OpI/ICHTI/IpOBaHHBIX TeOpeTI/I‘ICCKI/IX BaﬂaHI/Iﬁ Ha
XapaKTEePU3alUI0 XUMHUYECKHX JJIeMEHTOB «MeTtammnueckue / HEMETAIMYECKHE CBOWCTRA,
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NEKTPOOTPHULATEILHOCTh XUMUYECKUX DJIEMEHTOB B COOTBETCTBUHU C UX JIEKTPOHHBIM CTPOCHUEM U
IIOJIOKEHUEM B IIEPUOANYECKON CHUCTeMe XuMUUYecKux anemeHToB .M. Menneneesay

Pa3nen 2. XuMunuyeckue peakuuu

10

Tema 2.1. Tunsr | Conep:xxanue

XUMHYECKUX 1.

peakuuii

Knaccudukanus ¥ THIIBI XUMHUYECKUX PEaKIUi ¢ ydacTHeM HeopraHudeckux BemiecTB. CocTaBiieHUE
YpaBHEHUI pEaKIMil COEJUHEHHS, DPA3JIoKEeHUs, 3aMelleHUs, OoOMeHa, B T.4. PEaKIHil TOpeHws,
OKHCJIEHUSI-BOCCTAHOBJIEHHUS. Y paBHEHUS OKHCJICHUSI-BOCCTAHOBJICHHUSI. Crenenb OKHCJICHUS.
Oxkucinurens 1 BoccTaHOBUTENb. (COCTaBlIE€HHWE U YpPaBHUBAaHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii METOI0M 3JIEKTPOHHOro OasiaHca. OKHUCIUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMU B MPUPOJIE,
MIPOU3BOJICTBEHHBIX MPOIECCAX U KU3HEAEITEIIBHOCTU OPTraHU3MOB

B ToM umMcie npakTHYECKUX 3aHATHIA

1.

KonnuectBeHHbple OTHOLIEHHSI B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBl B XMMHUHU U PacdeThl 10
YPAaBHEHUsAM XHMHYECKMX peakuuid. Mosb Kak eJuHuIa KOoJaudecTBa BemecTtsa. MousipHas macca.
3aKOHBI COXpPaHEHUsI MacChl U SHEPruH. 3aKoH ABorajapo. MomspHblii 00beM ra3oB. OTHOCUTEIbHAS
IUIOTHOCTH ra30B. PacueTsl 0 ypaBHEHUSM XMMHMUYECKUX PEAKLUN C MCIOIb30BaHUEM Macchl, 00beMa
(HOpMaJIbHbIE YCIIOBHS) ra30B, KOJMUYECTBA 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 IMyTeM COCTABJIEHUS MX MOJHBIX M COKpAIIEHHBIX
MOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIE peaklMy. 3aJJaHUsl HA COCTaBJIEHUE HOHHBIX peaKuil

B ToMm u4mcie NpaKTHYeCKUX 3aHATHHI

1.

«Tumpl XxuMHUYECKHX peakmnuiiy. VcciemoBanue THUMOB (MO COCTAaBY W KOJWYECTBY HCXOJHBIX H
00pa3yrIUXCs BEIIECTB) U MPU3HAKOB XMMHUECKUX peakiuid. [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
BemiectBa. OCHOBHBIE KJIACChl CIIOKHBIX BEHIECTB (OKCHUJIbI, THAPOKCHIBI, KHUCJIOTHI, COJIH).
B3anMocCBs3p HEOpPraHMuYeCKMX BEIIECTB. ArperarHble COCTOSHHMS BewlecTBa. Kpucraminueckue u
amMop(HbIe BemecTBa. THUIBI KPHUCTAUIMYSCKUX PEHICTOK (aTOMHAs, MOJCKYJsSpHas, WOHHasl,
MeTajin4eckasi). 3aBUCUMOCTh (PU3MUECKUX CBOMCTB BELIECTBA OT THUIMA KPUCTAIUIMUECKOW PEHIeTKH.
3aBUCHMOCTh XUMUUYECKOW aKTUBHOCTH BEILIECTB OT BUAA XMMHUYECKOUN CBSA3U U TUIIA KPUCTALITUYECKOM
pemietku. [IpuunHbl MHOrooOpa3us BelecTB

B Tom 4ucae MPAKTUYIECCKUX 3aHATHH

1.

Homenkmarypa HeOpraHMYeCKMX BEIIECTB: HA3BAHNUE BEIIECTBA NCXOAS U3 UX XUMHUYECKON (hOPMYITBI
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
HEOPraHMYECKUX BEILECTB PA3JIMYHBIX KiaccoB (yrapHbll ra3, yrJIEKMCIbIA ra3, aMMMaK, ramieHas
U3BECTh, HEralleHas W3BECTb, IHMTbEBas COJAa M JPYIUX): Ha3blBaTh U COCTaBIATH (POPMYJIBI
XUMHUYECKHUX BEUIECTB, ONPENEATh NPUHAIIEKHOCTD K Kiaccy. ICTOUHMKY XUMUYECKON HH(pOopMalun
(cpencTB MaccoBoil mHpopmanuu, ceth MuTepHer u apyrue). Ilonck mHdopmanyuu 1o Ha3BaHHAM,
UJeHTHQUKATOpPaM, CTPYKTYPHBIM GopMysaMm

OK 02
JIP3

Tema 3.2.
dusnko-
XUMHUYECKHE
CBOMCTBaA
HEOPTaHUYECKUX
BEIIIECTB

Coaep:xanue yueOHOro MaTepuaJia

Teopernueckoe o0y4enue

1.

Mertamnsl. OOue ¢u3nyeckue U XMMHUYECKHe CBOMCTBAa MeTauioB. CrocoObl MosydyeHus. 3HaueHHe
METAJUIOB U HEMETAJUIOB B MPHUPOJE U JKU3HEAEATEIbHOCTU YelloBeKa W opraHu3moB. Kopposus
METAJUIOB: BHJIBI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UHU

Hemeramnel. OO6mue ¢usnueckue M XHMHYECKHE CBOMCTBa HEMETAUIOB. TUNHUYHBIE CBOWCTBA
HemetaiioB [V— VII rpynn. Krnaccuduxamuss M HOMEHKJIAaTypa COEIMHEHUN 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

CocraBiieHHE ypaBHEHUN XMMHYECKHX PEAKIHMHA C y4aCTHEM IMPOCTBIX M CIOKHBIX HEOPTraHUYECKHX
BEIIECTB: METAJUIOB M HEMETAJIOB; OKCHJOB METAJJIOB, HEMETAJUIOB U aM(OTEpHBIX 3IIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBAaHMM U aM(OTEpHBIX TI'MIPOKCUAOB; HEOPraHUYECKHX COJIEH,
XapaKTEePU3YIOLIUX 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-XMMHUYECKUX 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 H
HOMEHKJIaTypa
OpPraHUYeCKUX
BEIIIECTB

Conep:xanue

1.

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

XUMUYECKOE CTPOCHHE KaK IMOPSIOK COEAMHEHHS aTOMOB B MOJIEKYJIE COTJIaCHO 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
COEMHEHMSIX (MOHOMED, NOJUMED, CTPYKTYPHOE 3BEHO)

B ToMm u4mcie NpaKTHYeCKUX 3aHATHHI

1.

Homenkiiatypa OpraHM4ecKHX COCIMHEHHH OTIEIbHBIX KJIACCOB (HACHIIIICHHBIC, HEHACHIIIEHHBIE W
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, dhopMmaibaeruj, yKCyCHas KHCJIOTa, TJIMIHMH). Pacdersl mpocrteifieit

(b opMyIIBI OpraHMYECKOM MOJIEKYJIbI, HCXOJISl U3 2JIEMEHTHOT0 cocTaBna (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 YIVIEBOJAOPO/bl (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
alleTUJIEHA KaK HCTOYHUK BHICOKOTEMIIEPATYPHOT'O IJIAMEHU JIJIsl CBAPKU M PE3KH METAJNIOB

— 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
COEUHEHMS (CMHTETUYECKHUE U OMOJOrMYecKU-aKTUBHbIE). MOHOMED, MONUMEp, CTPYKTYPHOE 3BEHO.
[TonnMepuszanuss 3TWIEHA KaKk OCHOBHOE HAIPABIEHUE €r0 HCIOJIb30BaHUA. ['eHeTudeckas CBs3b
MEXKy KJIaCCAMH OPraHUYECKUX COCTMHEHHUN

B ToMm u4mcie NpakKTHYeCKUX 3aHATHHI

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 OPTaHMYECKUX BEIIECTB HA OCHOBAHUM UX COCTaBa U CTPOEHUs

CocraBreHne cxeMm peakuuid (B TOM 4YHCIE [0 NPEUIOKEHHBIM IENOoYKaM MpeBpaLIeHHl),
XapaKTepU3YIOIUX XUMHUECKHUE CBOMCTBA OPraHMUYECKUX COCTUHEHUH OTIENBHBIX KJIACCOB, CIOCOOBI
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

«IIpeBpaiieHuss OpraHMYeCKMX BELIECTB IpHU HarpeBaHum».llomyueHue sTuieHAa M H3ydEHHUE €ro
CBOMCTB. MopenupoBaHue MOJIEKYJ] M XHMHYECKMX MPEBPALECHUN HAa NpUMEpPE 3TaHA, 3TUJICHA,
alleTUJICHA U JIp.

OK 02
OK 04
JIP 12

TeMma 4.3.
Nnentuduxanus

Conep:xaHnue yueOHOIro MaTepuasa

Teopernueckoe o0yueHue

OK 01
OK 02
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OPraHUYECKHUX 1. | buoopranuueckue coenuHenus. Ilpumenenue u Ouosoruyeckas poiib yriaeBoaoB. OKucieHue OK 04
BELIECTB, UX YIJIEBOJOB — MCTOYHHK SHEPrHMM JKUBBIX OpraHu3mMoB. OOJacTH NPUMEHEHHS aMUHOKHCIOT. 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,
HeaoBeKa YKCYCHOM KHUCIOTBI, OETKOB M T.II.) C HCHOJIb30BaHWEM HX (U3UKO-XUMHUYECKHX CBOWCTB U
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. Copepxanue yueOHOro MmaTrepmuasa OK 01
Cropocr Teopernueckoe o0yueHue 2 OK 02
XUMHUYECKHX JIP9
peaKm. 1. CkopocTh peakiiu, €€ 3aBUCUMOCTb OT Pa3iMyYHbIX (PaKTOPOB: MPHUPOIbI pearnpyIomux BelecTs,
KOHLEHTPAallUM pPEarupyrolux BELIECTB, TEMIEpPAaTypbl M IUIOIIAJU PEAKIMOHHOW IOBEPXHOCTH.
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
ONTHMAJIbHBIX YCIOBUI NPOTEKaHUs XUMHUECKUX npoueccoB. [Ipunnun Jlelllarense
IIpakTH4eckne 3aHATHA 2 OK 01
1. | Perenue mpakTHKO-OPUEHTHPOBAHHBIX 3aJaHHil Ha aHaaW3 (DAaKTOPOB, BIMSIONMX HA W3MEHEHUE 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 2
cpenbl.Peniene nmpakTUKO-OpUEHTHPOBAHHBIX 3aJaHUi Ha nmpuMeHeHue npuHuumna Jle-Illarense ams
HaXOXJCHHUS HANpaBiICHHUs] CMELIEHUS paBHOBECHS XWMHUYECKOM peaklud U aHaidu3 (HaKTopoB,
BJIMSIIOLMX HA CMEIEHNE XUMUYECKOTO PABHOBECHS
Pa3nes 6.PacTBOpbI 4
Tema 6.1. Coaep:xaHnue yueOHOTro MaTepuaJia 2 OK 01
Houstue o TeopeTnyeckoe odyuenune 2 OK 02
pacTsopax 1. | PactBopenne kak ¢usnmko-xumudeckuii mporecc. PactBopel. CrocoObl IMPUTOTOBJIEHHS PACTBOPOB. 2 OK 07
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PactBopuMocTs. MaccoBass 1oasi pacTBOPEHHOro BemecTBa. (CMbICH IOKa3zarenst MPENeabHO JIP13

JOMyCTUMON KOHLIEHTPAIMH U €0 UCIOJIb30BAHUE B OI[CHKE IKOJIOTHYECKOI 0€301macHOCTH.

[IpaBuna 3KOJOrMUYECKH L€I1ecO00pa3HOro IMOBENEHHUS B OBITY M TPYHOBOW JAEATEIIBHOCTH B IEIAX

COXpaHEHUsI CBOETO 3/10POBbSl M OKPYKAOLIEH IMPUPOAHON CPENbl; ONACHOCTh BO3JACUCTBUS HA JKUBBIC

OpPraHMU3MBbl OIPENEICHHBIX BEILECTB.PenieHne NpakTUKO-OPUEHTUPOBAHHBIX PACUYCTHBIX 3aJaHUN Ha

PacTBOPHI, UCTIOJIb3yeMbIe B OBITOBOW U MPOU3BOJCTBEHHON JAEATEIBHOCTH YEIOBEKa
Tema 6.2. Conep:xanue 2 OK 01
Hccnenosanue B ToMm uymMcie NpakTHYeCKUX 3aHATHI 2 OK 02
CBOMCTB PacTBOPOB

p P 1. | «IIpuroroBnenue pacTBOPOBY. OK 04

[IpuroroBneHue pacTBOpOB 3aJaHHON (MaccoBOM, %) KOHIEHTpALUH (C MPaKTUKO-OPUEHTUPOBAHHBIMU JIp22

BOIPOCAaMH) U OIIpEJIeJIEHUE Cpe/ibl BOAHBIX pacTBOpOB.PelieHue 3a/1a4 Ha IPUTOTOBJIEHUE PACTBOPOB
IIpodeccnonanbHO-0PHEHTHPOBAHHOE COeP:KaAHME (COaep/KaHNe TPUKJIAJTHOTI0 MOXYJIsI)
Pa3nen 7.Xumus B ObITY U IPOU3BO/ICTBEHHOM /1€ATEJIbHOCTH YeJI0BEKa OK 01
Tema 7.1.Xumus B Conepmaﬂne OK 02
OsITy H .| 1. | HoBeiimme nocTmxeHnss XMMUYECKON HAyKH U XUMUYECKOW TE€XHOJIOTHU. Poib xumun B obecrieueHnn OK 04
TpOM3BOACTECHHON HKOJIOTUYECKOM, SHEPreTHYEeCKON U MUILEeBOM 0€301MacHOCTH, pa3BUTUU MeUIUHbI. [IpaBuna noucka u OK 07
ACATCIEHOCTH aHaJlu3a XUMHUYECKOW HWHGOpMalMu M3 pa3IMYHBIX HCTOYHMKOB (HayyHas W ydeOHO-HayudHas JIP2
Hejioseka JUTEpaTypa, cpesicTBa MaccoBoi nHGopmaruu, cetb HTepHeT) JIP 6

B ToMm u4mcie NpaKTHYeCKUX 3aHATHHI 3

1. | [louck u aHanMM3 KEHCOB O MPUMEHEHHH XUMHUYECKHUX BEIIECTB M TEXHOJIOTHH C ydeToMm Oymymieit
npodeccnoHabHOM ~ JEATeNbHOCTH MO  TeMaM:  BaKHEWIME  CTPOUTENbHBIE  MaTepHallbl,
KOHCTPYKIIMOHHBIE ~MAaTE€pHUalIbl, KpAacCKH, CTEKJIO, KepaMHKa, MaTepuajbl JId JJIECKTPOHUKH,
HAaHOMAaTEpHaibl, TEKCTWIbHBIE BOJOKHA, HWCTOYHUKH DHEPrUH, OPraHUYECKHUE W MHUHEPAIbHBIE
ynoOpeHusi, JIeKapCTBEHHBIE BeIeCTBa, ObIToBas xumus.3amura:llpencraBnenue pe3ynbTaToB
pelieHus KeiicoB B (hopMe MUHU-IO0KIIa/Ia C Ipe3eHTalnen

IIpome:xxyTounas arrecranusi:Aup¢epeHuMpoBaHHbIN 3a4eT

Bcero

69




3. YCJIOBUSA PEAJIM3AIIMU YYEBHOI'O ITPEJIMETA

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

Crenuanu3upoBaHHas MeOeb:

CTOJI CTYI€HYECKUI TBYXMECTHBIM — 14 1miT.

Crynbs cTyneHueckue — 28 mit.

Cron (yuutenbckuid) — 1 mir.

Cryn (yuutenbckuid) — 1 miT.

Hocka (menoBast) — 1 mit.

TexHUYECKHE CPEICTBA OOYICHHS:

MynbpTuMeaa-npoeKTop - 1 mr.

DKpaH € 3IEKTPONPUBOIOM — | MIT.

Konouku myist BoctipousBeieHus: ayiuo— 1 mir.

KomneroTep npenoaaBarens — 1 mit.
Y4eOHOo-HarNIAIHbIE U METOJUYECKHE TOCO0us, y4eOHO-MEeTOANYECKask JOKYMEHTAIHS.

3.2. UndopmanuonHoe odecriedeHne peajn3aluu NporpaMmal

Jlnst peanm3aiiui porpaMMbl OMOIHMOTEUHBIA (OHI CTPYKTYPHOTO IMOJPA3/ICICHUS UMEET
NeYaTHblE  W/WIM  DJIEKTPOHHBIE  OOpa3oBaTelbHblE W MH(QOPMAIMOHHBIE  PECYpPCHI,
pexomenoBanHbie @YMO, 11 UCIONB30BaHUs B 00pa30BaTEIbHOM MpoIlecce.

3.2.1. IleyaTHbIe U3JAHUSA U JJIEKTPOHHBbIE PeCYpPChI

1Hukonbsckuit, A. b. Xumus: ydeOHUK M MPAKTUKYM ISl CpelHEro mpodeccrnoHanbHOTO
obpazoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ m3a., mepepad. u gon. — Mockaa:
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.
Munaesckas. — Cankt-IletepOypr: Jlans, 2021. — 164 c.

4. Xumus: yueOHUK Ui cpeiHero npodeccuonanbHoro oopasosanus / 10. A. Jlebenes, I
H. ®aneer, A. M. IN'ony6es, B. H. [llanmoBair; mox obmieit pemakmueit I'. H. ®daneesa. — 2-e 3.,
nepepad. u gon. — Mocksa: U3narensctBo IOpaiit, 2022. — 431 c.

HHuTepHer-pecypcesl

1. hvsh.ru — Xyphan «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
HAyKH, KHUTY, HAYYHO-TIOMYJISIPHBIE CTaThH, JIEKLINHU, SHIIUKIIOTEINH.

3. http://gotourl.ru/4783 (http://potential.org.ru/) Caiit Hay4YHO-IOMYJISIPHOTO >KypHaja
«[Torenunan». Xypnan uzmaércs ¢ 2005 r., ¢ 2011 r. — pazgen «Xumus».

4. http://gotourl.ru/4785 (http://www.hij.ru/) CaidT Hay4HO-IOTYJISIPHOTO XKYypHaNa «XHMHUS
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



http://elementy.ru/
http://potential.org.ru/
http://www.hij.ru/
http://www.chemnet.ru/rus/elibrary/
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HEOpPraHMYECKON XMMMM, OPraHM4eCcKOM XHMMHH, MyJIbTHMEIUaMaTepuaibl, a TakkKe 3a7audu
XMMHUYECKHUX OJIMMIINAJ C PEIICHUSIMH, 33]1a4l BCTYIHUTEIbHBIX S9K3aMEHOB 11 a0UTYPHEHTOB.

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 AHCTAHIIMOHHOTO
o0y4yeHHUs, HalpaBJIeHHas B NIEPBYIO Oouyepeb Ha MOJArOTOBKY K OJMMIINAJAaM BCEX YPOBHEH — OT
HIKOJIBHBIX 10 MexxayHapogHoi. CaiiT coaepKUT OrpOMHOE KOJIMYECTBO 3a/]a4, CrPYyIIUPOBAHHBIX
Kak 0 TeMaM, Tak M 1o ouumnuazam. Ilo BceM OCHOBHBIM paszienaM XUMHHM HpUBEAEH
TEOPETUYECKHI MaTepHall U pa300paHbl PEIICHHUS TUIIOBBIX 33/1a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/) TIlopTam MO HAHOTEXHOJIOTHSM.
OcHoBHas 1IeJIb — pa3BHTHE 00Pa30BaHUS B 00JACTH HAHOTEXHOJIOTHI M MOATOTOBKA K HHTEPHET-
OJIUMITMAJIE 110 HAHOTEXHOJIOTUSIM.

9. http://gotourl.ru/4790 (http://webelements.com/) Hané&xnas cripaBouHasi uH(popMarus o
XMMHUYECKHX 3JIEMEHTaX U X CBOMCTBAX (Ha aHIIIMHCKOM S3BIKE).

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

11. http://gotourl.ru/7180 (https://www.lektorium.tv) Hekommepueckuii CcalT OHJIaWH-
00pa30BaHus, COAEPKUT MHOI'O HHTEPECHBIX 00pa30BATENbHBIX KYpCOB M BHUACOJEKUMH 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/ IlopTan mo opraHM4YecKOi XMMHU Ha aHTIHHCKOM
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. Yrmyonéuuslii ypoBens: yueObHuk/ B.B. Epemun, H.E. Ky3pmenxo,
A.A. [Ipo3nos, B.B. Jlynun; nox pen. B.B. Jlynuna. — M.: Ilpocemenue, 2022. — 478, [2] c.: ni.

3. Meroanueckoe nmocobue k yaeonuky B. B. Epemuna, H. E. Ky3pmenko, B.W. Tepennna,
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. Kepumos. — M.: JIpoda, 2018. — 339
C.: WL

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

5. Yepnukosa, H. 0. Xumus B 10CTYyIHOM u3N0XeHUU: yaeOHoe nocobue ans cno / H. 1O.
YepuukoBa. — 2-¢ u3., crep. — Cankr-IlerepOypr: Jlans, 2022. — 316 ¢c. — ISBN 978-5-8114-
9500-9. — Tekcr: osnexTpoHHbIM // JlaHb: 3nekTpoHHOOMONMOTeuyHas cucrema. — URL:
https://e.lanbook.com/book/195532 (mara oOpamenus: 14.10.2022). — Pexum nmoctyma: s
aBTOPU3. IIOJI30BATEIICH.

6. biunos, JI. H. Xumus: yueonunk s CIIO / JI. H. baunos, WU. JI. Ilepdunonsa, T. B.
CokonoBa. — 2-¢ u3f., crep. — Cankr-IlerepOypr: Jlans, 2021. — 260 c¢. — ISBN 978-5-8114-
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7904-7. — Tekcr: osnexTpoHHbIM // JlaHb: »3nekTpoHHOOMONMOTeuyHas cucrema. — URL:
https://e.lanbook.com/book/167183 (mara oOpamenus: 14.10.2022). — Pexum npocrtyma: s
aBTOPU3. II0JI30BATEIICH.

10. I'abpuensu, O. C., JIvicoBa, I'. I'. XumMusa: kHura s mpemnojaBaress: 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 — CanktllerepOypr: 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. Kanyctuna A. A., Xansuenko . I'., JIubanos B. B. O0mas u Heopranuueckass XUMUsL.
[Tpaktuxkym / A. A. Kanyctuna, 1. I'. Xansuenko, B.B. JIubanos — Canxktllerepoypr: 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
Ymems
CocTaBiate- xumuueckue (opmynpl| COTIMUHO»  TEOPETHYECKOS |Tekyimpii 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 |esy11,1aTOBCAMOCTOATENBHOI
-peaKIMi  COEJMHEHMs, paslioKeHus,| SAAAHIA BBITOTHCHBL, | 53 60Tp] (1a60paTOPHBIX,
oOMeHa, 3aMelleHHs, OKHMCIuTenpHo-| KAICCTBO X BBIIOIHCHUA |1 opyTponpHBIX paboT U T.1.).
BOCCTAHOBUTEJbHbIE PEAKIIIH; OLCHCHO BBICOKO.
-ypaBHEHUS  XMMHMYECKUX  PEAKIMU

«Xopo1o» TEOPETUYECKOE
MOHHOTO  OoOMEHa €  YYacTHEM [TpomexyTouHas

HCOPTaHNYCCKUX BCIICCTB.

CO/Iep)KaHWE Kypca OCBOCHO

arrecranus B popme

. MOJIHOCTBIO, 0e3 TpobenoB,
HccnenoBate cTpoeHHME U CBOWCTBA ¢ depeHIInPOBAaHHOTO
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
VYcranaBnuBaTh:
BBITIOJTHEHBI C OIITHOKaMH.
-3aBHCHMOCTD (U3UKO-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,
-3aBHCHUMOCTD (U3UKO-XUMHUECKUX
. OOJIBIIUHCTBO
CBOWCTB OPraHMYECKUX BEIIECTB OT
MPEYyCMOTPEHHBIX
CTPOCHUST MOJIEKYIT; 9
porpaMmmoit oOydeHus

-KaYCCTBCHHBIC PCAKIIUN OPraHUYCCKUX
COGI[I/IHGHI/II\/JI 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 IIOJOKEHHEM 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 PEAKIINH;
-BIIMSIHUE W3MCHCHMSI KOHIICHTPAILIMH
BEIIECTB, peakiuu cpelbl u
TEeMIEPATypPhI Ha CMeIleHHE
XUMHUYECKOTO PAaBHOBECHS,;

3HATD:

-UCTUHHBIE PAcCTBOPHI C 3aJIaHHBIMU
XapaKTEePUCTUKAMH;

- (hUBUKO-XUMHYECKUE CBOICTBa
WCTUHHBIX PaCTBOPOB;

OBITOBOM "

ACATCIIbHOCTH

-IIOCTEACTBUS
MPOU3BOJICTBEHHON
YyeJoBeKa C MO3UIMH DKOJOTMYECKOU
0e30macHOCTH

3a/IaHAH COJIEPIKAT OIIMOKH.

«HeynoBneTBopUTEIBHO»

TEOPETUYECKOE  COJIepIKaHUe
Kypca HE OCBOCHO,
HEOOXO/JMMBIE  YMCHHS  HE
c(hopMUPOBaHBHI,
BBINTOJIHCHHbBIE yueOHbIC
3aJjaHus  CcoJiepKar TpyObIe
OIINOKHU




