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Muno6puayxu Poccun
DenepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE
@w 00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs
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Pabouast mporpamMmMa JUCIUIUTHHEL
Xumus
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CrpykTrypa pabodeil mporpaMMbl 1O JUCHUIUIMHE COOTBETCTBYET IpPUKa3y pPEKTopa
®I'bOY BO «Yenl'¥V» o1 09.07.2024r. Ne 327-1 «O6 yTBepKI€HUU I11a0JIOHOB
JIOKYMEHTOBY.
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Muno6pnayku Poccun
DenepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE
@w 00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs
«Yensbunckuii rocynapctBeHHbi yHEBepeuteT» (PI'BOY BO «Uenl'Vy»)
Komnemk Yenl'Y

Pabouast mporpamMmMa JUCIUIUTHHEL
Xumus
cneruaneHoctd 09.02.11 PazpaboTka 1 ymapBieHHe IpOrpaMMHBIM 00ecTiedeHHEM

Bepcus noxymenra - 1 ‘ cTp. 4 u3 27 ‘ [lepBsIit 3x3eMILTAD KOITUA Ne

1. ITacopt paGoyeii MporpaMMbl 1M CHUILIHHBI

1.1. Mecto nucuunmiaunsl B ctpykrype OINIOII CIIO

OO6uieoOpazoBaTenbHasl AUCIHUIUIMHA «XUMUS» SBISIETCA 00s3aTENbHOM
4acThio  001e00pa30BaTENILHOTO I[MKJIA OOpa3oBaTeNbHOM MPOrpaMMbI B
cootBerctBUM ¢ PI'OC CIIO mno cnenmansHocTH 09.02.11 PaszpabGotka u
YIPABJIEHHUE MPOTPAMMHBIM 00€CIIEYEHUEM.

Conepxanue paboueil mporpamMmbl  0011€00pa30BaTEIBHON JTUCITUTIIIMHBI
Ob.07 Xwumus coorBerctByer @DI'OC COO (yTBEpKJACHHOIO MPUKA30M
MunucrepcTBa oOpazoBanus u Hayku Poccutickoit @eneparuu ot 17 mast 2012r.Ne
413 B meicTByIOIEH pefakliiu), U pa3pabOTaHO Ha OCHOBE MPUMEPHOI paboueii
IIPOrpamMMBl o01reo0pazoBaTeIbHON TV CUUTLIAHBI «XuMus» TUTSt
npodeccuoHaIbHBIX 00pa3oBaTeIbHBIX opranu3aius (mpotokoia Ne6/2025 ot «18»
arpenst 2025 roma)

1.2. Hesu u mu1aHupyeMble Pe3yJbTAaThl 0CBOCHUS JUCIIUTIIMHBI
Conepkanue MmporpaMmbl 001Ie00Pa30BATEIBHON JUCIUIUIMHBL « XUMUSH

HaIIPaBJICHO HA JJOCTUKEHUE CIEIYIOIUX HeJIei:

— dbopMUpOBAHUE CHUCTEMbl XMMHUYECKMX 3HAHUN KakK BaKHEHIIei
COCTaBJISIIOIICH €CTECTBEHHO-HAYYHOM KApTUHBI MUpPA, B OCHOBE KOTOPOW JIexkKaT
KJIIOUEBbIC TOHATHUS, (yHAAMEHTAJIbHBIC 3aKOHBI M TEOPUH XUMHH, OCBOCHUE
s3bIKa HAYKH, YCBOCHHE W TMOHUMaHUE CYIIHOCTH JOCTYIHBIX OOOOIICHUMN
MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJIEHME C HCTOPUEW UX pa3BUTHUS U
CTAHOBJICHUSI;

— dbopMuUpOBaHUE W pPa3BUTHE MNPEACTABICHUNW O HAYYHBIX METOJaxX
MO3HAHUS BEIIECTB M XUMHUYECKUX PEAKIMi, HEOOXOIUMBIX IS MPUOOPETEHUS
YMEHHUM OPUEHTHPOBATHCS B MHUPE BEHIECTB U XMMHUYECKUX SIBIICHHUM, UMEIOIINX
MECTO B IIPUPOJIE, B IPAKTUYECKON U TTOBCEIHEBHOM KU3HU;

— pa3BUTHE YMEHUH © CIOCOOOB JIEATEIHOCTH, CBSI3aHHBIX C
HAOMIOZICHNEM U OOBSICHEHHEM XUMHYECKOTO JKCIEPUMEHTa, COOJ0IeHuEeM
npaBuWJI 0€30MMacHOr0 OOpallleHusl C BEIIECTBAMM.
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Muno6pnayku Poccun
DenepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE
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«Yensbunckuii rocynapctBeHHbi yHEBepeuteT» (PI'BOY BO «Uenl'Vy»)
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Pabouast mporpamMmMa JUCIUIUTHHEL
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Bepcus noxymenra - 1 cTp. 5u3 27 [lepBsIit 3x3eMILTAD KOITUA Ne

3agaum IMCUMILVINHBIL:

1)  cdopmmpoBaTh  TOHMMAaHHWE  3aKOHOMEPHOCTEH  MPOTCKaHWS
XUMHUYECKUX IPOLECCOB U SIBIICHUH B OKPYXKAIOLIEH Cpele, a TAKXKE MX CBA3b C
LIEJIOCTHOM HAyYHOU KapTUHOM MUpPa U APYTMMH €CTECTBEHHBIMU HAyKaMH;

2)  pa3BUTh YMCHHUS COCTaBISITH  (POPMYJBl HEOPTAaHMYECKHX U
OpPraHUYECKUX BEILLECTB, YPAaBHEHUS XMMHUECKUX pEaKUUi, OObACHATh UX CMBICI,
MHTEPHPETUPOBATH PE3YJIbTAaThl XUMHUUECKUX SKCIIEPUMEHTOB,

3) chopmupoBaTh HaBBIKH TIPOBEACHUS MPOCTECHININX XUMHUYCCKHX
HKCIIEPUMEHTAJIbHBIX HCCIEJOBAaHUN C COONIOACHHEM IpaBUi 0OE€30MacHOro
oOpallleHus C BEeIeCTBaMU U JJAOOPaTOPHBIM 000pYI0BaHUEM;

4)  pa3BUTh YMEHUS HaxXOJWTh, AaHAJIM3UPOBATH U  HCIOJIH30BAThH
UH(DOpPMAIMI0O XHMHYECKOTO XapakTepa W3 pa3IuyHbIX HH()OPMALMOHHBIX
UCTOYHHUKOB, BKJIIOYAsl yU€OHYIO JIUTEPATYPY, HayUHbIE MMyOJUKALUA U UHTEPHET-
pecypchl;

5)  chopmupoBaTh yMEHHS IPOTHO3MPOBATH  TOCJICACTBHS  CBOCH
NESATEIbBHOCTH U XUMMYECKUX TPUPOIHBIX, OBITOBBIX M IPOU3BOJICTBEHHBIX
IIPOLIECCOB, YUUTHIBAs BO3MOKHBIE IKOJIOTMUYECKUE U COLUATIbHBIE BO3ACHCTBUS;

6) chopmupoBaTh MOHMMaHWE 3HAYUMOCTH JOCTHIKCHUH XUMHUYECKON
HAyKH W TEXHOJOTUH JUIsl Pa3BUTHUS COLMAIBLHOM M NPOU3BOJCTBEHHOM cdep C
YMEHUEM MPUBOJAUTH MPUMEPHI UX MPUMEHEHUS B PA3IMUHBIX c(pepax KU3HU.

1.2.2. Tlnanupyemble pe3yJbTaThbl OCBOEHHS  001Ie00pa3oBaTEIbHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO

Kon u HammeHnoBaHue IInanupyemMsble pe3yabTaThl 0CBOCHHUSI AU CHHUIIIMHBI
(popmupyembix OO0mme JucuMInIMHaApHbIe
KOMIIEeTCHI U (mpeaMeTHBbIE)

OK 01. Beibupats B wactu TpymoBoro BocnuTaHus: |-COPMUPOBATH TMPECTABICHUN:

CHOCOOBI pelIeHus - TOTOBHOCTb K TPYZy, OCO3HAHHE |0 XUMHUYECKOH COCTABIIAIOIIEH

3a/1a4 LIEHHOCTHU MacTepCTBA, | €CTECTBEHHOHAYYHOH  KapTUHBI
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Pabouast mporpamMmMa JUCIUIUTHHEL

Xumus

cneruaneHoctd 09.02.11 PazpaboTka 1 ymapBieHHe IpOrpaMMHBIM 00ecTiedeHHEM

Bepcus noxymenra - 1 cTp. 6 u3 27 IlepBblii 3K3eMILIIP KOIMIUANe

npodecCHOHATbHON TPYIOTIOOHE; MHpa, POJIM XUMHUU B TO3HAHHUH
JACATCIIbPHOCTHU - T'OTOBHOCTB K aKTUBHOM | IBJICHUH npupoanl, B
IMPUMEHUTEIIBHO K JACATCIIBHOCTH TEXHOJIOTHYECKON (bOpMI/IpOBaHI/II/I MBIIUJICHUA U
Ppas3IN9IHbIM u COHH&J’IBHOﬁ HAITpaBJICHHOCTH, | KYJIbBTYPbI JINYHOCTH, cC
KOHTEKCTam CIIOCOOHOCTh MHHUIUUIPOBATh, | QYHKIIMOHAILHOW TPaMOTHOCTH,

IUIAHUPOBATh U CaAMOCTOSITEIILHO
BBITIOJIHSTH TAKYIO JACSTEIbHOCTD;
- UHTEpeC K pa3iIuyHbIM cdepam

poQeCCHOHAIBHON
JESITEIbHOCTH, OBnanenue
VHHUBEPCATHHBIMU y4eOHBIMU
MO3HABATEIILHBIMU  JICHCTBUSIMH:
a) 0a3oBbIC JIOTUYCCKUE
NECUCTBUA:

- CaMOCTOSTEIBHO
dbopMynupoBath u
aKTyaJIu3UpOBaTh npobiiemy,

paccMaTpUBaTh €€ BCECTOPOHHE;
- yCTaHaBIMBATh CYIIECTBEHHBIH
NpPU3HAK MJId OCHOBAaHHUS IS
CpaBHEHHs, KiIacCUUKAUK U
0000111eHN;

- OTIPE/ICIIATh
JESITENIbHOCTH,
napaMeTpel "
JOCTHKEHUS;

- BBISIBJIATH 3aKOHOMEPHOCTH H
MIPOTUBOPEUHS B
paccMaTpUBaeMbIX SBICHUSX;

- BHOCHTh  KOPpPEKTHUBHI B
JIeSITCIIbHOCTb, OIICHUBATH
COOTBETCTBHUE pe3ynbTaToB
IS, OIICHUBATH PHUCKH
MOCTIEACTBHM JIEATEIHHOCTH;

- pa3BHUBAThH KpeaTHBHOE
MBIIIJICHHE npu peleHuu
KU3HCHHBIX TIPOOIEM

0) 0a30BbIC HCCIICOBATEIBCKHE
JICCTBUS:

- BJIQJICTh HaBBIKAMH Y4eOHO-
HCCIIEIOBATEIILCKON M TTPOEKTHOM
JESITEILHOCTH, HaBBIKAMH
paspenieHust mpoosem;

- BBISIBJISITH
CIICJICTBEHHBIC

e
3a/1aBaTh
KpUTEPUU  UX

MMPUIUHHO-
CBs3H n

HEOOXOAUMOM  JIJIi  pEeIICHUs
MPaKTUYECKHUX 3a7a4 u
DKOJIOTUYECKH  00OCHOBAHHOIO

OTHOULIEHUS K CBOEMY 310pPOBBIO
Y IPUPOAHOM cpenie;

- BIAJIETh CUCTEMOM XMMHUUYECKHX
3HAHWM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAraroIiue TTOHSTUS
(XMMHYECKUH  DJIEMEHT, aTOM,
AJIEKTPOHHASI 000JI0YKa aTOMa, S-,

p-, d-3;mekTpoHHBIE —OpOUTATH
aTOMOB, WOH, MOJICKYJIa,
BaJICHTHOCT,

AJIEKTPOOTPHULIATEIBHOCTD,
CTEIEHb OKHUCIIECHUS, XUMUYECKast
CBfA3b, MOJb, MOJISIPDHAs Macca,
MOJISIPHBIH  00bEM, yIJIepOJHBIN
CKeJIET, (GyHKIIMOHANIbHAS
rpynmna, paavkal, H30Mepus,
M30MEPBI, TOMOJIOTHYECKHI DS,
TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOJI- M a30TCOJAEpKalue
COEJIMHEHUS, OMOJIOTUYECKU
aKTUBHbIE BellecTBa (yTJIEBOJIbI,
JKUPBI, Oenku), MOHOMEp,
MOJIUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCJIMHEHUS, KpUCTaTIM4YecKas
pelIeTKa, THUNBl  XUMHYECKHX
peakuuit (OKHCITUTENBHO-
BOCCTAaHOBUTEJIbHBIE, 9K30-U
SHI0TEPMUYECKHE, peakuuu
HOHHOTO  OOMEHa), pacTBOp,
AIIEKTPOJIUTHI,  HEDJEKTPOJIUTHI,
ANIEKTPOJINTUYECKAS
JUCCOLIMALS,
BOCCTaHOBUTEb,
XAMHYECKON
XUMHUYECKOE
TEOpUU U

OKHCITUTEITb,
CKOpOCTh
peaKIum,

paBHOBecCHE),

3aKOHBI  (Teopus
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00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs
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Komnemk Yenl'Y

Pabouas mporpamMmMa TUCTTUTUTIHHEL
Xumust

cneruaneHoctd 09.02.11 PazpaboTka 1 ymapBieHHe IpOrpaMMHBIM 00ecTiedeHHEM

Bepcus noxymenra - 1

cTp. 7 u3 27

IIepBsiit 3x3eMILIAP

KOITHA Ne

AKTYyaJIM3UPOBATb
BbIABUI'ATh TUIOTE3Y

JUIsL  JOKa3aTesIbCTBA
YTBEPKICHUH,
IapaMeTpsl u
peLIeHus;

3a/auy,

pellleHusi, HaXOAUThb apryMEHTHI

CBOMX
3a/1aBaTh
KpUTEpUU

- AQHAJIM3UPOBATh IIOJYYCHHEIC B
Xo4¢€ pemicHuA 3aga4u
PE3yJbTaThI, KPUTHYCCKH
OLCHUMBATbL HUX JOCTOBCPHOCTD,
IIPpOrHo3upoBarb HU3MCHCHHUC B

HOBBIX YCJIOBUSIX;

IIPaKTHUKE

- YMCTb HNCPCHOCUTL 3HAHUA B

[I03HABATEIIbHYIO
PaKTUYECKYIO obJractu
KU3HENEATENBHOCTH;

- YMEThb WHTETPUPOBATh 3HAHUS
u3 pasHbIX PEAMETHBIX
obnacreii;

- BBIIBHTaTh  HOBBIE  HJIEW,
npeiaraTh OpUTHHAJIbHBIC
MIOJIXO/IbI ¥ PEICHHUS;

- CIIOCOOHOCTH ux
HCITOJIB30BaHMUs

MO3HAaBaTEJIbHONM M COLIMAJILHON

XUMHUYECKOTO
OpraHUYECKUX
bytneposa,
ANEKTPOJIUTUYECKON
JHACCOLMAIMNA, NEePUOAUUECKHUI
3akoH /.M. MenneneeBa, 3akoH
COXpaHEHHUs Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  SI3bIK  XHMUH,
dakTonoruyeckue CBEACHHUS O
CBOMCTBAxX, COCTaBe, IMOJYy4YCHHH
u 0e30MacHOM UCHOJIb30BaHUU
BOKHEUIINX HEOPraHUYECKUX M
OpPraHUYECKUX BEIECTB B OBITY U

CTPOCHUS
Bemrects  A.M.
TEOpHs

IIPaKTUYECKON NEeATENbHOCTH
4eJIOBEKa;  YMETb  BBIABIATH
XapaKTEpHbIE MIPU3HAKU u
B3alMOCBS3b M3YyYEHHBIX
IIOHATUH, IIPUMEHATH

COOTBETCTBYIOLIIME IMOHATUSA NPU
ONMCAHUU CTPOEHUS U CBOMCTB
HEOPraHMYeCKuX u
OpraHMYECKUX BELIECTB U HUX
IIPEBPALICHN; BBISIBIISITh
B3alMOCBSI3b XUMHUYECKHUX
3HAHMW € TOHATUSAMU U
IIpeJICTaBICHUSMU JIpYyTUX
€CTECTBEHHOHAY4YHBIX
IIPEIMETOB;
YMETb
HAaUMEHOBAHMUSI
COCIMHEHUN  MEXYHAPOJIHOTO
COr03a TEOPETUYECKOMN 51
IIPUKIIATHON XUMHH "
TpUBHUAJIbHbBIE Ha3BaHUSA
BOXHEUIIMX BelIECTB (ITUJIEH,
alleTusieH, TJIMLIEpUH, (eHo,
dbopmanbaerun, YKCyCHas
KHMCIIOTa, TJIMLWH, yrapHbIA ras,
YTIIEKUCIIBIT ras, aMMHaKx,
raiieHas M3BeCTb, HerameHas
U3BECTh, IUTbEBAs cojla U
JIPYTHUX), COCTaBIATH (HOPMYJIbI
HEOPraHUYECKUX u
OpraHNYeCcKHUX BEIIECTB,

HCIIOJb30BaTh
XUMHNYCCKUX
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Muno6puayxu Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS

00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs
«Yensbunckuii rocynapctBeHHbi yHEBepeuteT» (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'Y

Pabouas mporpamMmMa TUCTTUTUTIHHEL
Xumust

cneruaneHoctd 09.02.11 PazpaboTka 1 ymapBieHHe IpOrpaMMHBIM 00ecTiedeHHEM

Bepcus noxymenra - 1 cTp. 8 u3 27 IlepBblii 3K3eMILIIP KOIMIUANe
YpaBHCHUA XUMHNYCCKHUX
peakiuii, OOBICHITh MX CMBICT;
IOATBCPKIAATH XapaKTCPHBIC
XUMHYECKHE CBOMCTBA BCIICCTB
COOTBCTCTBYHOIIMMU
OKCIICPUMCHTaAaMH MW  3aIllMCiAMU
YPaBHEHUH XUMHUYECKUX
peaKIuii;

YMCTb YCTaHaBJIMBATb
MMPpHUHAJJIC)KHOCTD HN3YUYCHHBIX
HCOPTaHUYCCKUX u
OPraHu4CCKUux BCIIICCTB K
OMpCaACIICHHBIM KJlacCaM u
rpymimam CO@,I[I/IHCHPlﬁ,

XapakTepu30BaThb HX COCTaB MU
BaKHEHIINE CBOIICTBA;
ONpEAENATh BUIbl XUMHUYECKUX
cBsizell (KOBaJIeHTHAs, WOHHAs,
MeTaJIJIMYecKasl,  BOJOPOJHAs),
THUIIBI KPUCTAJUIMUECKUX PEIIETOK
BELIECTB; KiaccuuuupoBaTh
XUMHYECKHE peaxkuuu;
chopMUpOBaTh MPEICTABICHUS: O
XUMUYECKON COCTAaBJIAIOLICH
€CTECTBEHHOHAyYHONM  KapTHUHBI
MHUpPa, POJIM XUMHUH B IO3HAHUU
SIBJICHUI IPUPOABL, B
(GOpMHpPOBaHUU  MBILUIEHUS U
KYJIbTYpPbI JUYHOCTH, ee
(GYHKIMOHATIBHONH TI'PaMOTHOCTH,

HEOOXOAUMOM  JIIsl  pelIeHUs
MPAaKTUYECKUX 3a1a4 U
9KOJIOTMUECKH  O0OOCHOBAHHOTO
OTHOILEHHSI K CBOEMY 3/I0pPOBBIO
U IpPUPOAHOW cpeae; YMETh
POBOJUTH pacyeTbl o
XUMHAYECKUM dbopmynam U
YpaBHEHUSIM XUMHYECKHX
peakuuii C  UCHOJb30BaHUEM
buznyeckux BEJIMYHH,
XapaKTEpU3YIOINX BEIIeCTBA C
KOJINYECTBEHHOM CTOPOHBI:
Maccel, oObeMa (HOpMalbHbIE
yCIOBHSI) Ta30B, KOJIMYECTBA
BEIIECTBA,; HCTIOJTh30BATh
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Muno6puayxu Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS
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CHCTCMHBIC XHMMHWYCCKUC 3HaHHUA

JUIL  IPUHATUS  PEIICHWH B
KOHKDPETHBIX YKU3HEHHBIX
CUTYyalusix, CBSA3aHHBIX c

BCIICCTBAMU U UX MTPUMCHCHUCM

OK 02. cnonb3oBaTh
COBpPEMCHHBIC
CpeJICTBA TIOMCKA,
aHaym3a u
WHTEPIIPETAIAN
uHpopmanuu, u
nH(OPMaIMOHHBIE
TEXHOJIOTUH TSI
BBITIOJTHCHMS 32/1a4
npoeCCUuOHATBHON
e TSIIbHOCTH

B o0mactu 1EHHOCTHM Hay4yHOTO

HIO3HAHUSL:
- c(OpMHPOBAHHOTO
MHPOBO33PCHHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO
Pa3sBUTHA HAayKHn u
00IIeCTBEHHOI HPaKTUKH,
OCHOBAaHHOT'O Ha JHaJIore
KYyJBTYD, CIIOCOOCTBYIOIIETO
OCO3HAHHIO CBOETO MecTa B

MOJIMKYJIbTYPHOM MHPE;
- COBEpLICHCTBOBAHHE S3bIKOBOM
U YWTATEIbCKOU KYJIbTYpbl Kak
cpencTaa B3aUMOJICVCTBHUS
MCXKAY JIOAbMU UM IIO3HAHUA
MHUpa;

- OCO3HAaHHE LIEHHOCTH HAY4YHOU
JIeATEIIbHOCTH, TOTOBHOCTb

OCYIIECTBIISITh  MPOEKTHYIO U
HCCIIEI0BATEIBCKYIO
JeSITeIbHOCTh MHAWBHUIYAJIbHO U
B TpYIIIIE;

OsiaieHHe YHHMBepPCAJIbHbIMH
Y4eOHBIMH IO3HABaTeIbHBIMH
AeMCTBUAMMU:

B) padoTta ¢ nHpopManmei:

- BJIQJICTh HABBIKAMU IOJYHYECHUS
uHpOpMallUd U3  UCTOYHUKOB
pa3HbBIX THUIIOB, CaMOCTOSITEIbHO
OCYIIECTBIIATh IIOHUCK, aHAJW3,
CUCTEMAaTHU3al1I0 u
UHTEpHpeTalnio  UHPOPMALUU
pa3IMuYHbIX BHUJIOB U (QopM
IIPEJICTaBIICHMUS],

- CO3/1aBaTh TEKCThl B Pa3IUYHbBIX

- yMeThb  IUIAHUPOBaTh W
BBINOJIHATh XUMUYECKUH
JKCIIEPUMEHT (npeBpaiueHus
OpPraHMYeCKHUX  BEIECTB  IpHU
HarpeBaHuy, NOJy4yeHHE ITUIICHA
U M3y4EHHE €ro  CBOWCTB,
KaueCTBEHHbIE  peakUMu  Ha

albJeTU/IbI, KpaxMall, YKCYCHYIO
KHUCIIOTY; JleHaTypanusi OelKoB
OpU  HAarpeBaHuM,  LBETHBIE
peakuuu  OENKOB;  MPOBOJIUTH
peakuMu  HMOHHOro  oOMeHa,
ONpeAeNsiTh  Cpeay  BOJHBIX
pacTBOpOB, KayeCTBEHHBIE
peaknuu Ha cyibdar-, KapOoHaT-
U XJOpUI-aHHWOHBI, Ha KaTHOH
aMMOHMS; pearhb
AKCIIEPUMEHTAJIbHBIE 33Jauu IO
TeMaM "Metansr" u
"Hemetanbl") B COOTBETCTBUU C
IpaBUIaMHU TEXHUKU
0€30MacHOCTH MpU OOpaIlleHUU C
BEIIECTBAMH M JIAOOPAaTOPHBIM
000pyI0OBaHUEM; TIPENICTABIATH
pe3yabTaThl XMMHYECKOTO
JKCIIEpUMEHTa B (hopme 3amucu
YPaBHEHHH  COOTBETCTBYIOIIUX
peakuuii U (QopMyIUpOBaThH
BBIBOJBI HAa  OCHOBE  3THUX
pe3yJbTaToB; - YMETh
aHAJIN3UPOBATh XUMHUYECKYIO
uH(pOpMaLIMIO, TOIYyYaeMyl0 U3
pasHBIX HMCTOYHUKOB (CpencTB
MaccoBoW HMHGpOpManuHu, CeTh
WuTepHer u apyrue); - BIAJAETh
OCHOBHBIMH METOJIJaMH HAy4YHOTO

dbopMaTax ¢ y4eToM Ha3HAYCHUS | [TO3HAHUS BEIIIECTB u
uHpopmaruu u [EJIEBOU | XUMHUUYECKUX SIBJICHUU
ayJAUTOPHH, BbIOMpasi | (HaOmroieHHe, U3MEPEHUE,
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ONTUMAJIEHYIO dbopMy | 3KCIEpUMEHT, MOJICTUPOBAHHE);
MPEACTABJICHUS U BU3YAIU3AlUH; |- YMETh MPOBOJUTH PacdeThl I10
- OLEHHUBaTh JOCTOBEPHOCTbH, | XUMHUYECKUM bopmyiam u
JETUTUMHOCTh HH(OpMaLIUU, €€ |ypaBHEHUSIM XUMHUYECKHX
COOTBETCTBHME  IIPABOBBIM U |pE€aKIUid C  HMCIOJIb30BAaHUEM
MOpaIbHO-ITHUECKUM  HOpMaM; | pU3NYECKUX BEJIMYMH,
UCIIOJIb30BaTh CPEJICTBA | XapaKTEpU3YIOIIUX BEILIECTBA C
MH(OPMaLMOHHBIX U | KOJIMYECTBEHHOU CTOPOHBI:
KOMMYHUKAIIMOHHBIX Maccel, oObeMa (HOpMaJbHBIC
TEXHOJIOTHl B pEIlIeHUH | yCIIOBHS)  ra3oB,  KOJMYECTBA
KOTHUTUBHBIX, BEIIIECTBA; UCIIOJIb30BaTh
KOMMYHHUKATHBHBIX U | CUCTEMHbIE XMMHYECKUE 3HAHUS
OpraHW3aIlMOHHBIX  3a7a4  C|AJisi TPUHATAS  pEelIeHUud B
coOnroaeHreM TpeOOoBaHUM | KOHKPETHBIX KUIHEHHBIX
SPrOHOMHKH, TEXHUKH | CUTYyalHsIX, CBS3aHHBIX c
0e30MacHOCTH, TUTHEHBI, | BEIIECTBAMH U UX IPUMEHEHHEM
pecypcocOepexeHus, MPaBOBBIX
U OTUYECKUX  HOPM, HOPM
MH(pOpMaLMOHHON
0€301aCcHOCTH;

- BIIAJIETh HaBBIKAMH
pacrno3HaBaHUs u 3aIUTHI

uH(popmanuu, MHGOPMAITMOHHON
0€30IMaCHOCTH JIMYHOCTH;

OK 04. DpdexTuBHO
B3aMMO/IEIICTBOBATH U
paboTath B KOJUIEKTHBE
U KOMaH e

- TOTOBHOCTH K CaMOpa3BI/ITI/HO,
CaMOCTOSITEIIbHOCTH u
CaMOOITPENETIECHHUIO;

-OBJIa/ICHUE HaBbIKAaMH Yy4eOHO-
WCCIIEIOBATEIIbCKOM, TMPOEKTHOM
U COIMaJIbHOM JIeATEIILHOCTH,

OBnanenue YHHUBEpCaIbHbIMU
KOMMYHHUKATHBHBIMH
NEUCTBUSIMU:

0) COBMECTHas JIeATeIbHOCTD:

- IOHMMAaTh W HCIIOJIB30BATh
NpeuMyIecTBa KOMaHJHOH U

UHAUBUAYAJIbHON paboThI;

- NPUHUMATH LEIU COBMECTHOU
JIEATEIbHOCTH, OPraHU30BbIBATH
U KOOPJIWHHUPOBATH JIEUCTBUS IO
€¢  JOCTIKCHHIO: COCTaBIIAITH
IJIaH JEUCTBUM, paclpenenisiTh
poiM  C  y4eTOM  MHEHHH
Y4YaCTHHUKOB 00CYXKIaTh

-  yMeThb  IUIAHUPOBaTh W
BBITOJIHATh XUMHUYECKHAN
DKCIIEPUMEHT (npeBpartueHus
OpraHMYECKUX  BEIIECTB  IpHU

HarpeBaHuu, MOJy4yeHHe ITUIIEHA
U U3Y4YEHHE €ro  CBOIICTB,
KaueCTBEHHbIE peaKLuu Ha
aNbJETU/IbI, KpaxMall, YKCYCHYIO
KHCIIOTY; JIeHaTypanusi OelKoB
IpyH  HAarpeBaHWH,  IIBETHbHIE
peakuuu  OENKOB; MPOBOJIUTH
peaknuMu  MOHHOro  oOMeHa,
ONpeNeNnsiTh  CpeAy  BOJHBIX
pacTBOpOB, KaueCTBEHHbBIE
peakiuu Ha cynbdar-, kapOoHaT-
U XJOpUA-aHUOHBI, HA KATHOH
aMMOHHUS; peuarb
AKCIIEPUMEHTAJIbHBIE 33/aYd 110
TeMaM "Meramibr" 3|
"HemeTannsl") B COOTBETCTBUU C
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pe3yJbTaThl COBMECTHOM pabOThI;
- KOOPJIUHUPOBATh U BBIMOJHATD
paboTy B YCIIOBHUSIX PpEalbHOIO,

BUPTYaJIbHOTIO u
KOMOMHHPOBAHHOTO
B3aUMO/ICICTBHUS; -
OCYIIIECTBIISATh IIO3UTUBHOE
CTpaTeruuecKoe IOBEJCHHE B
pa3IMyYHbIX CUTYyalHUsX,
HPOSIBIISITH TBOPYECTBO U
BOOOpaxeHue, OBITh
MHUIIMATUBHBIM Onanenue
YHHUBEPCAITbHBIMU

PEryJIATUBHBIMU JICUCTBUAMU:
r) TpUHATHE ce0s8 W Jpyrux
JIIOJIEN:

-  TPUHAMATh  MOTHBBI H
apryMeHThl JPYrux JIOAeH mnpu
aHaJIn3e pe3yIbTaToB
JESITEIIbHOCTH;

- IPU3HABATh CBOE MIPaBO U MPABO
JIPYTHX JIFO/ICH HA OLIHOKY;

HpaBUIAMH TEXHUKU
0€30MacHOCTH NPH OOpaIIeHUuH C
BEIICCTBAMH U JIADOPATOPHBIM

o0opysoBaHUEM; MPENICTaBIATh
pe3ynbTaThl XUMHUYECKOTO
JKCIIepUMeHTa B (opme 3amucu
YpaBHEHUH  COOTBETCTBYIOLIUX
peakuuii U (QopMyIMpOBaTh
BBIBOJIBI HAa  OCHOBE  ITHUX
pe3ynbTaTOB

- pa3BUBaTh CIOCOOHOCTh

IIOHMMAaTb MHUp C  [O3ULUHU

JIPYroro 4ejoBeKa
OK 07. CogeiictBoBath B o0mactu  3K0JI0OTrHMYECKOro | c(hOpMHUPOBATH MPEICTABICHUS: O
COXPAHEHHUIO BOCIIUTaHUSA: XUMHYECKON COCTAaBJISIFOLIEH
OKpYXKarollen cpenpl, |- c(OPMHUPOBAHHOCTD | €CTECTBEHHOHAYYHOM  KapTHHBI
pecypcocOepexeHHI0, | IKOJIOTHIECKOM KyJIbTYpBI, | MHpa, pOJIM XHMHUU B TO3HAHUU
INPUMEHSTh 3HaHUS 00 |MOHMMAaHUE BIUSHUS COLMATIbHO- | ABJICHUN IIPUPOJIBL, B
M3MEHEHUH KJIMMaTa, |3KOHOMHYECKHX IPOLECCOB Ha|(OopMHpOBAaHMM MBIIUIEHUS U
IIPUHIIMIIBI COCTOSIHUE IIPUPOAHON U | KYJIBTYpBI JIMYHOCTH, ee
OepexIInBOro COLIMAJILHOW CpeJbl, OCO3HAHUE | QYHKIIMOHAIBHOM TPaMOTHOCTH,
IIPOU3BO/JICTBA, r1100aJIbHOTO XapakTepa | HEOOXOIUMOM Ui peleHHs
3¢ (HeKTUBHO JKOJIOTUYECKHUX po0JieM; | MPaKTUYECKUX 3a1a4 u
JIEICTBOBATH B IUTAaHUPOBAHHUE U OCYIIECTBIECHHUE | 3KOJIOTMYECKH  00OCHOBAHHOTO
Ype3BbIYATHBIX JICHCTBUI B OKPYXKAIOIEW CpElE | OTHOIIEHUS K CBOEMY 3J0POBBIO
CUTYaLUAX HAa OCHOBE 3HAHUA  LEJeH (M IPUPONHOM cpene; YMETh

YCTOHYHMBOTO pa3BUTHS | COOTIONATD MpaBUIIa

4eJI0BEYECTBA; aKTHUBHOE | 9KOJOI'MYECKH 11€JIeCO00pa3HOro

HEIIpUsTHE NeICTBU, | TOBeICHUST B OBITY U TPYAOBOI

NPUHOCSIIMX BPEI OKPYXKAroIekH
cpere;

- YMCHUC IMPOTHO3HUPOBATH

JIEATENIbHOCTH B LeJsX
COXpaHEHUsI CBOETO 3J0pPOBbS U
OKPYKaKOIIEeH MPUPOJTHON CPEIbI;
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HaIIPaBJIECHHOCTH; OBJIAZICHUE
HaBbIKaMU yueOHo-
HCCIIEI0BATENBCKOM, ITPOEKTHOU
Y COLMAIbHOMU JESITEIbHOCTH;

HeOJIaronpusITHbIC YUUTHIBATh OMAaCHOCTh
9KOJIOTMUECKUE MOCJIE/ICTBHS | BO3/ICHCTBUS Ha JKUBbBIC
NpEeINPUHUMAEMbIX  JIeHCTBUH, | OPTraHU3MBI OTIpeIeTICHHBIX
MPeoTBpalIaTh UX; BEIIECTB,
- pacipeHue OTIBITA | TOKA3ATENS IIpeIeNnbHON
JESTENIbBHOCTH  9KOJOTHMYECKOH | JOMYCTUMOM KOHIIEHTPAINH

IIOHHMas CMBICJI

2. CTpPyKTYpa U colep:KaHue JUCHUTNIHUHBI

2.1. O0bem IUCUMILIUHBI U BUAbI Y4¢0HO pad0ThI

Bun yuedHoili pa6oThl

O0BLeM yacoB

MaxkcumanbHasi ydeOHas Harpy3Ka (Bcero) 72
Oo0s13aTesibHASL Ay TUTOPHAS y4eOHasi HATPY3Ka (BCero) 72
B TOM YHCIIE:

OcHOBHOe coiep:kaHne

TeopeTrueckue 3aHATHS 34
[IpakTHdeckne 3aHATHS 34
IIpodeccrnoHaIbHO-OPUEHTHUPOBAHHOE COAEPKAHME 4
Teopernueckue 3aHATHS 2

[[pakTHueCcKUe 3aHATUS 2

[IpoMeskyTOYHAs aTTECTAIUS -

JuddepennmpoBannbiii 3ader (2 cemectp)

NUTOI'O 72

2.2. TemaTuyeckni MJIAH M COAEPKAHUE TN CITUTITHHBI

Conep:xxanue yueOHOro MaTepuaJia
(ocHOBHOE 1 NIPOecCHOHATBHO-
OPHEHTHPOBAaHHOE), 1a00paATOPHbIE U
NpaKTHYeCKUe 3aHATHUS, TPUKJIATHOM
MOAYJb (IPH HAJIMYHMH)

HaumenoBanue
pa3aesioB U TeM

O0bem | @opmupyembie
YacoB | KOMIIETEHLIHMH

Pa3nes 1. OcHOBBI CTPOCHHSI BeleCTBA 10

Tema 1.1. OCHOBHOE cOjIepKaHue 10 OK 01
Crpoenue atomoB | JI Nel 4
XUMHAYECKHX CoBpeMeHHass MOJENlb CTPOCHHUS aToMa.

AJIEMEHTOB U IIPUPOJA
XAMHUYECKOU CBA3U

CumBoONIMYECKUI SI3BIK XUMUU.
XUMUYECKUH  DJIEMEHT.  DJIEKTPOHHAS
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KoHurypanmus aroma. Krnaccuduxarus
XUMHUYECKHX  3JeMeHToB (s-, p-, d-
9JeMEeHThI).  BaJleHTHBIE  3JIEKTPOHHBI.
BanentHocTh.  DneKkTpoHHas — OpHUpoja
XUMHUYECKON CBSI3H.

JI Ne 2 DnextpooTpunaTeabHOCTh. Buabl
XUMHUYECKOH CBsI3U (KOBaJICHTHAsI, HOHHAS,
MeTaJUTMYecKasi, BOJOPOAHAs) U CIIOCOOBI
ee o0pa3oBaHus

HpaKTuquKne 3aHATHUSA

[Tpaktuueckass pabora Ne 1 Pemenue
3aJlaHU HA MCIOJIb30BAaHUE XUMHYECKOU
CUMBOJIMKM W Ha3BaHUU COEJUHEHUU IO
HOMEHKJIAType MEXAYHApOJHOIO COH3a
TEOPETHYECKOM M MPUKIATHON XUMUU H
TPUBHUAIIbHBIX HA3BaHUM I COCTABIICHUS
XUMHUYECKUX  (OpMyl  JBYXaTOMHBIX
coequHEHUN  (OKCHJIOB, cynb(huI0B,
TUAPUJIOB u T.I.) u IPYrux
HEOPraHWYECKUX COCIMHEHUN OTIEIbHBIX
KJIaCCOB.

[TpakTudeckast pabora Ne 2 [Ipaktudeckue
3a/laHHisl Ha YCTAHOBIIEHHE CBSI3M MEXKIY
CTPOEHHUEM aTOMOB XUMHUYECKHUX
JJIEMEHTOB u MEPUOIUYECKUM
W3MEHEHUEM CBOMCTB XUMHUYECKHUX
JJIEMEHTOB M MX  COCAUHEHHM B
COOTBETCTBUU c MOJI0)KEHUEM
IleproanuecKkoi CUCTEMBI.

Tema 1.2.
[Tepuoanueckuit
3aKkoH u Tabmuna [.1.
MenneneeBa

OcHoBHOE CoACPKAHUEC

JI.. Ne 3 [Ilepuoguueckas cucrema
XUMHUYECKUX 3JIEMEHTOR JN.
MeHneneena. DdusznyecKuit CMBICII
Ilepnonnueckoro 3aKOHa JN.
MeHneneena. 3aKOHOMEPHOCTHU
H3MEHCHUS CBOMCTB XAMUYECKHX
AIIEMEHTOB, 00pa3yeMbIX WMHU MPOCTHIX U
CIIO)KHBIX BEIIECTB B COOTBETCTBHM C
MOJIOKCHUEM XHMHUYECKOrO DJIEMEHTa B

ITepunonnueckoi CUCTEME.
MupoBo33peHdYecKOoe U HayqHOE 3HAYEHHE
ITepnonnueckoro 3aKOHa JN.
Menneneesa. IIporuno3sl A.N.
Meuneneesna. OTKpBITHE HOBBIX

OK 01
OK 02
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XUMHYSCKHUX 2JIEMCHTOB. Pemenne
MIPAKTUKO-OPUEHTUPOBAHHBIX
TEOPETUUYECKUX 3aJIaHNAMN Ha
XapaKTePHU3ALUIO0 XUMUYECKUX DJIEMEHTOB
«Mertamnueckue /  HEMETAIUIMYECKHE
CBOMCTBA, 3JIEKTPOOTPHULIATEIILHOCTh
XUMHYECKUX 3JIEMECHTOB B COOTBETCTBHUH C
nX 3JIEKTPOHHBIM CTPOEHUEM n
MOJIO)KEHUEM B IEPUOJUYECKON CHCTEME
XUMHYECKUX SJIEMEHTOB J..
Menpenaeenay

Pa3nes 2. Xumnueckue peakiuu

12

Tema 2.1. Tumsl
XUMHYECKHUX PEaKUn

OcCHOBHOe co/Iep:KaHue

10

Jlexuusa Ne 4 Krnaccudukanus U THIIBI
XUMHUYECKUX  PEaKIuil ¢  y4acTHeM
Heopranmueckux BemecTB. CocTaBieHHe
ypaBHEHUU peaxiuit COETMHEHUS,
pas3yioKeHus, 3aMelleHus, OOMeHa, B T.4.
peaxiuit TOpeHus, OKUCJICHUS-
BOCCTaHOBJICHUSI.

YpaBHEHUSI OKUCJICHHSI-BOCCTAHOBIICHUSI.
Crenenp oxucieHus. OKuCIHTENb U
BOCCTaHOBUTEIIb. CocraBienue U
ypaBHUBaHHE OKHCITUTEIHHO-
BOCCTAHOBUTENIBHBIX PEAaKLUN MEeTOJ0M
ANeKTpOoHHOTO OanaHca. OKUCTUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMU B MPUPOJE,
MIPOM3BOJICTBEHHBIX nporeccax u
KHU3HE/IeATEIIbHOCTH OPraHU3MOB

HpaKTuquKue 3aAHATHSA

IIpaxTrueckas pabota Ne 3
KonuuecTBeHHbIE OTHOIIEHUS B XUMUHU.
OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B
XUMHUM U pacyeTbl 1O ypaBHEHUSIM
XUMHUYECKUX PEAKLINN.

[TpakTnueckast pabora Ne 4 Monb Kak
€IMHULA KOJIMYECTBA BELIECTBA.
Moumnsipaast macca. 3aKOHBI COXpaHEHUs
MAacchl U SJHEPTUH. 3aKOH ABOTaJIpo.
[TpakTtuueckass pabora Ne 5 MomnspHbrid
0o0beM razoB. OTHOCHTENIbHAsI ITUIOTHOCTD
ra3os.

[Tpaktuyeckas pabora Ne 6 Pacuersl mo
YpaBHEHUSM XUMHUYECKHX peakluuid ¢

OK 01
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denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

«Yensbunckuii rocynapctBeHHbi yHEBepeuteT» (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'Y

Pabouas mporpamMmMa TUCTTUTUTIHHEL
Xumust

cneruaneHoctd 09.02.11 PazpaboTka 1 ymapBieHHe IpOrpaMMHBIM 00ecTiedeHHEM

Bepcus noxymenra - 1

‘ ctp. 15 u3 27 ‘ IlepBblii 3K3eMILIIP

KOITHA Ne

UCIIOJIb30BaHUEM Macchl, o0beMa
(HOpMaJIbHBIE YCIIOBUSI) I'a30B, KOJUYECTBA
BEIIECTBA

Tema 2.2.
DNEKTPOJIUTHYECKA S
JICCOLIHAIIUS U
MOHHBII 00MeH

OcHoOBHOe€ coJepKaHue

OK 01

JI. Ne 5 Teopuss 53JIEKTPOJIUTHYECKON
quccouuanuu.  MoHbl.  DIEKTPOJIMTSHI,
HEAJIEKTPOJIUTHI. Peakuuu HMOHHOTO
obmena. CocTaBieHUE peaKlUil MOHHOTO
oOMeHa MyTeM COCTaBJICHUS MX MOJHBIX U
COKpPAILLEHHBIX  HOHHBIX  ypaBHEHUH.
KucnotHo-ocHOBHBIE peakiuu. 3agaHus
Ha COCTABJICHUE NOHHBIX PEAKIUI

OK 04

Paznea 3. Ctpoenne u

CBOMCTBA HCOPIraHNIECCKUX BCHICCTB

18

Tema 3.1.
Knaccudukanms,
HOMCHKJIATypa 5
CTPOCHHE
HEOPTaHUUYECKUX
BEILIECTB

OcHoBHOE€ CoACpKaHUE

OK 01

Jleknus Ne 6 Ilpeamer HeopraHudeckon
xumun. Kiaccupukanus HeoOpraHMIeCKHX
BemiecTB. [IpocThie U CI0oXKHBIE BEIIECTBA.
OCHOBHBIC KJIACCHI CJIOJKHBIX BCIIECTB
(OKCHABI, THUAPOKCHIBI, KHCIOTBI, COJIH).
B3auMocCBs3bp HEOPraHWYECKHUX BEIIECTB.
ArperaTtHblie COCTOSTHUS BEIIECTBA.
Kpucrannumaeckue nu amopgHbIe BEIIECTBA.
Jlekumss Ne 7 Tumbel KpHUCTAIIMYECKUX
pelIeToK (aTromHas, MOJIEKYJIIpHas,
WOHHAs, METaJUTMYeCcKas).

3aBUCUMOCTh ¢buznuecKux CBOMCTB
BEIIECTBA OT THUMNA KPUCTAJUIMYECKOU
pemeTKkd.  3aBUCUMOCTh  XMMHYECKOM
aKTHUBHOCTH BEIICCTB OT BHAAa XUMHYCCKOMN
CBSI3U Y THUIIA KPUCTAJUTMUYECKOM PEIIETKH.
[TprunHbl MHOTOOOpa3us BEIIECTB

OK 02

Tema 3.2. ®Pusuko-
XMUMHYECKHE CBOMCTBA
HCOpFaHI/I‘-IGCKI/IX
BEIIIECTB

OcHoBHOE COoACPKAHUEC

OK 01

JI Ne 8 Meramnbl. O6mue gusndeckue u
XUMHUYECKUE CBOMCTBA METAJLIOB.
Crioco6b! mosy4yeHus. 3HadeHne MeTalIoB
17§ HEMETaJJIOB B pHupoJIe "
KHU3HEIEATEIIbHOCTH YeJoBeKa u
opranu3MoB. Koppo3usi METayuioB: BHIBI
KOPPO3HH, CIIOCOOBI 3alIUTHl METAJIOB OT
KOPpO3HH

OK 02

JI Ne 9Hemeramnsl. O0mmue ¢pu3nveckue u
XUMHUYECKHE CBOICTBa HEMETAaJIJIOB.
Tunuunsle cBoiicTBa HeMeTamwioB [V— VI
rpynn. Knaccudukainus u HOMEHKIIATypa
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Muno6puayxu Poccun
DenepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE
@w 00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs
«Yensbunckuii rocynapctBeHHbi yHEBepeuteT» (PI'BOY BO «Uenl'Vy»)
Komnemk Yenl'Y

Pabouast mporpamMmMa JUCIUIUTHHEL
Xumus
cneruaneHoctd 09.02.11 PazpaboTka 1 ymapBieHHe IpOrpaMMHBIM 00ecTiedeHHEM

Bepcus noxymenra - 1 ctp. 16 u3 27 IlepBblii 3K3eMILIIP KOITHA Ne

COCIMHCHUH HeMeTaioB. KpyroBopoTsl
OMOTEHHBIX JIEMEHTOB B IPUPOJIE

JI Ne 10 Xumuueckue cBOMCTBa OCHOBHBIX 4
KJIaCCOB HEOPTraHUYECKUX BCIICCTB
(OKCHAOB, THAPOKCUIOB, KHCIIOT, COJICH U
Ap.).

JI No 11 3akoHOMEpHOCTH B HU3MEHEHUU
CBOMCTB MPOCTBIX BEHIECTB, BOJOPOIHBIX
COE€IMHEHMH,  BBICHINX  OKCHIOB U

TUIPOKCHT
Tema 3.3. | OcHOBHOE co/IepKaHHe 6 OK 01
Unentuduxanns ITpakTHYeCcKHe 3aHATHS 6 OK 02
HEOPraHWYECKHUX [IpakTuyeckas pabora Ne 7 OK 04
BEIIIECTB «pentuduxanms HEOPraHUYECKHUX

BEILECTBY.

[TpakTuyeckas padora Ne 8

Pemenne skcrniepuMEHTaIbHBIX 33Ja4 IO
XUMHUYECKMM CBOMCTBAM METAJUIOB U
HEMETaJUIOB, 110  PACHO3HABAaHUIO U
MOJYYCHUI0 COCAMHEHUHW METAIOB U

HEMETaJUIOB.
[TpakTrueckast pabora Ne 9
Wnentudukanms HEOPraHM4YeCKUX

BEIIIECTB C HCIOJIb30BAaHUEM WX (PU3UKO-
XUMHUYECKUX  CBOMCTB, XapakTEePHBIX
Ka4eCTBEHHBIX PEaKIUM.

KauecTBeHnble peakuuu Ha cynabdar-,
KapOOHAT- M XJIOPH- aHUOHBI, HA KaTHOH

aMMOHHUS
Pa3nes 4. CTpoeHue u CBOiicTBa OPraHNYecKUX BelllecTB 22

Tema 4.1. | OcHOBHOE co/iep:kaHue 4 OK 01
Knaccudukanus, JI. Nel2  TlosBnenue ®  pa3BUTHE 2 OK 02
CTPOEHHUE U | OPraHMYECKOM  XMMHHM  Kak  HayKH. OK 04
HOMEHKJIaTypa IIpenmer opranudeckor xumuu. Mecto u

OpraHMYECKHUX 3HAYEHUE OPTraHNYECKOW XUMHUH B CUCTEME

BEIIIECTB €CTECTBEHHBIX HayK.

XHUMHUYECKOE CTPOCHUC KaK TIOPAIOK
COCOIMHCHUA aTOMOB B MOJICKYJIE COTJIaCHO
UX BaJeHTHOCTU. OCHOBHBIC ITOJIOKCHHS

TEOPUHU XUMHYECKOTO CTPOEHUS
OpPraHNu4eCKHUX COCIMHEHU AM.
byrneposa. YrnepoaHsii CKeJIeT

OpI‘aHI/IquKOI\/'I MOJICKYIJIBI. 3aBUCHMOCTb
CBOMCTB BE€IICCTB oT XHUMHUYECKOI'o
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Muno6puayxu Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

«Yensbunckuii rocynapctBeHHbi yHEBepeuteT» (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'Y

Pabouas mporpamMmMa TUCTTUTUTIHHEL
Xumust

cneruaneHoctd 09.02.11 PazpaboTka 1 ymapBieHHe IpOrpaMMHBIM 00ecTiedeHHEM

Bepcus noxymenra - 1

ctp. 17 u3 27 ‘ IlepBblii 3K3eMILIIP

KOITHA Ne

cTpoeHus MoJieKy. M3omepust 1 H30MepBHI.
[Tonatne o (QYHKIMOHANBHOW TpymIIE.
Pamukan. [lpuHnuner  kinaccudukanuu
OpraHUYECKUX COEIMHEHMUIA.
MesxtyHapoHas HOMEHKJIaTypa u
MIPUHITUITEI HOMEHKJIATYPhl OpPTaHUYeCKHX
COEIMHEHUH. Tlonsarue 00
a30TCOACPIKAITIX COEINHEHMSIX,
OMOJIOTMYECKH  aKTHUBHBIX  BEIECTBAX
(yrmeBomax, Jkupax, Oenkax u Ap.),
BBICOKOMOJICKYJISIPHBIX COCAUHEHMSIX
(MOHOMEp, MOJMMEpP, CTPYKTYPHOE 3BEHO)

IIpakTHyecKkue 3aHATHS

[TpakTrueckast pabora Ne 10
Homenknarypa OpPraHUYEeCcKuX
COCMHEHUI OTJEJIbHBIX KJIaCCOB
(HachlILICHHBIE, HEHACBILLICHHbIE U
apOMaTUYECKHe YTIEBOJIOPOBI, CIHUPTHI,
(beHonsl, aJIbJeTUbI, KETOHBI,
KapOOHOBBIE KUCIIOTHI U Ip.)

CocraBieHue TMOJIHBIX W COKPALIEHHBIX
CTPYKTYPHBIX ~ (OpPMYJT  OpraHMYECKUX
BEIIECTB OTJIEJbHBIX KJIACCOB, MCMOJIb3Ys
UX Ha3BaHUS TIO CHUCTEMaTHYECKOW W
TPUBHMAJIBHON HOMEHKJAaType (STHJIEH,
aleTHIIEH, TJIMLEPHH, ¢enou,
dbopmanbaerun, YKCyCHast ~ KHCJOTa,
runrH). Pacuersl npocteiiieit Gopmysibt
OpPraHMYeCKOll MOJIEKYNbl, MCXOJs U3
AJIEMEHTHOTO cocTana (B %)

Tema 4.2. CsoiicTtBa
OpTraHUYECKUX
COEeIMHEHUN

OcHoBHOE coaepKaHue

Jlexkums Ne 13 ®usuko-XxMMHYECKHE
CBOMCTBA  OpPraHMYECKUX  COECIUHEHHMU
OTJIEIbHBIX KJIaCCOB (ocobenHocTH
KJaccu(UKaluu 1 HOMEHKJIATYpbl BHYTPU
KJlacca; TOMOJIOTMYECKUH pax U oOuias

bopmyna; U30MEPHS; ¢uznyeckue
CBOMICTRA; XUMHUYECKUAE CBOICTRA;
CHocoObl  TOJYYEHHs): npesenbHbIe

YIIeBOOPOAbI (NKaHbl M IIUKJIOATKAHBI).
['opeHne MeraHa Kak OJUH U3 OCHOBHBIX
HMCTOYHUKOB TEIUIa B MPOMBIIUIEHHOCTH U
ObITY. CaoiicTBa IIPUPOIHBIX
YIJI€BOJIOPOAOB, HAXOXKICHHE B IPUPOJIE U

OK 01
OK 02
OK 04
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Muno6puayxu Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

«Yensbunckuii rocynapctBeHHbi yHEBepeuteT» (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'Y

Pabouas mporpamMmMa TUCTTUTUTIHHEL
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cneruaneHoctd 09.02.11 PazpaboTka 1 ymapBieHHe IpOrpaMMHBIM 00ecTiedeHHEM

Bepcus noxymenra - 1

ctp. 18 u3 27 ‘ IlepBblii 3K3eMILIIP

KOITHA Ne

MIPUMEHEHHUE aJIKaHOB;

— HempejAesbHbIe (QJIKEHBI, AJIKUHBI U
aJIKaIUeHBI) n apoOMaTHYECKHE
yIJIeBOOpoAbl. ['opeHue areTuieHa Kak
HCTOYHUK BBICOKOTEMIIEPATYPHOTO
TJIAMEHU JJIS CBApKU M PE3KU METAJIIOB

Jlekuus Ne 14 xuciopoxaconepxamiue
coenquHeHuss  (cuptel U (DEHOIHI,
KapOOHOBBIC  KHUCIOTBI M 3(HUPHI,
QITBJICTUIBI ¥ KETOHBI, KUPBI, YTIICBOIBI).
[TpakTrueckoe MpPUMEHEHUE
STUICHTIIUKONS,  TJULEpuHa, ¢eHona.
[Tpumenenue dbopmanbaeruia,
anerajgbleruia,  YKCYCHOH  KHCJIOTHI.
Mpiia Kak COJM BBICHIUX KapOOHOBBIX
Kuca0T. Moronme CBOKCTBa MbLIa

Jlexiusa Ne 15 a3o0TcoJiepKalue
COCMHEHUS] (aMUHBI M AMHUHOKHCIIOTHI,
OCNKH). BricokomonekynspHbie
COCTMHEHUS (cunTeTHYECKHE u
OHMOIOTMYeCKU-aKTUBHBIE). Mounowmep,
MOJINMED, CTPYKTYpPHOE 3BEHO.
[Tonumepusanus >TUIIEHA KaK OCHOBHOE
HaIlpaBJIEHUE €r0 UCIIOIH30BaAHUS.
['eneTnyeckass CBsI3b MEXIYy KlaccaMu
OPraHNYECKUX COCTMHEHUN

Tema 43,

Nnentuduxanus
OpraHUYECKUX

BEIIIECTB, ux

3HA4YCHUE
pUMEHEHNE
OBITOBOM
IIPOU3BOJCTBEHHOMN
JESATEIBHOCTH
YeJ0BeKa

n
B
u

OcHoBHOE coaepKaHue

12

Jlekuus  Ne 16  buoopranuueckue
COEIMHEHMUS. [Tpumenenue U
ouonoruyeckas pob YTJIEBOJIOB.
OxucneHue  yriaeBoJOB —  HCTOYHHK
SHEPruM JKUBBIX OpraHu3moB. OobnacTtu
IPUMEHEHHUs aMUHOKHCIOT. [IpeBparienus
0enKoB 105000078 B OpraHu3Me.
buonornueckune byHKIMN OemKOB.
buonornueckue ¢ynkuuu >xupos. Ponb
OpraHMYecKOll  XMMHH B  pELICHUU
po0JIeM MHUIIEBOI 0€30MacHOCTH

Ponp opranmdeckold XUMHH B pPEUICHUH
mpoOJIeM SHEPreTHYecKo 0e30MacHOCTH,
B Pa3BUTUU MEAMIIMHBI, CO3JJaHUU HOBBIX
MaTepPHajIOB, HOBBIX UCTOYHHKOB YHEPTUHU
(ampTEepHATUBHBIE WUCTOYHHKU DSHEPTHUH).
OnacHOCTh  BO3JCMCTBHSI HA  JKUBBIC

OK 01
OK 02
OK 04
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Muno6puayxu Poccun
DenepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE
@w 00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs
«Yensbunckuii rocynapctBeHHbi yHEBepeuteT» (PI'BOY BO «Uenl'Vy»)
Komnemk Yenl'Y

Pabouast mporpamMmMa JUCIUIUTHHEL
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Bepcus noxymenra - 1 ctp. 19 u3 27 ‘ IlepBblii 3K3eMILIIP KOITHA Ne

OpraHM3Mbl ~ OPraHMYECKHX  BEIIECTB
OTIENbHBIX  KJaccoB  (yIJeBOJIOPOJbI,
COUpThl, (EeHoNbl, XJIOpPOpPraHuvYecKue
MIPOU3BOJIHBIC, ANIBJETUIBI U JAP.), CMBICT
IlpakTHyeckne 3aHATHA 10
[TpakTuyeckas padora Nell

CBolicTBa OpPraHMYECKUX  COCIUHEHUU
OTIICbHBIX  KJIAcCOB (TPUBUAIBHAS W

MeXIyHapOaHAs HOMEHKJIaTypa,
XUMHYECKHE CBOICTBA, CHOCOOBI
MOJIyueHUs): TpelesbHble (aJKaHbl W
LUKJIOAJIKAHBI ),

[TpakTuueckast paborta Ne 12
HenpeJenbHble  (IKEHbl, QJIKUHBI U
aJIKaIUeHBbI)

[TpakTrueckast pabora Ne 13
apoOMaTUYECKUE YTIIEBOAOPO/bI, CIUPTHI U
(deHosbl, KapOOHOBBIE KUCIOTHI U 3(PUPHI,
IbJeruAbl U KETOHBl, aMHUHBl U
AMUHOKHUCJIOTBI,  BBICOKOMOJIEKYJISIPHBIE
COEZIMHEHUS.

[TpakTuyeckas padora Ne 14

3amaHus Ha COCTaBIEHUE YpPaBHEHMMU
XUMHAYECKHX  pEaKUud C  ydacTHEM
OpPraHMYECKHUX BEUIECTB HA OCHOBAHUU HX
COCTaBa U CTPOCHUS

IIpaxTrueckas pabota Ne 15
“Unentuduxanus OpraHU4eCKUX
COEIMHEHUI OTJENBHBIX KJIaCcCOB”
Nnentuduxanus OpraHUYECKUX
COEMHEHUN OTIEeNbHBIX KJIAcCOB (Ha
npuMepe aJIbJIETUJI0B, Kpaxmara,
YKCYCHOH KHCIIOTBI, O€IKOB W T.I.) C
MCIIOJIb30BaHUEM MX (U3NKO-XMMHUYECKUX
CBOMCTB M XapaKTEPHBIX KayECTBEHHBIX
peakumii.  [lenatypanuss Oenka  mpH
HarpeBaHuu. l[BeTHble peakuuu OENKOB.
BO3HUKHOBEHHE aHAJIUTUUYECKOTO CUTHAJa
C TOYKU 3pEHHUS] XMMHUYECKHX IPOLECCOB
IIpU NPOTEKAaHUM KaueCTBEHHOW peakLuH,

MTO3BOJISOIIEN UACHTUPUIIUPOBATD
IIPEIJIOKEHHBIE OPraHUYECKUE BEIIECTBA
Pa3znen 5. Kunernueckne 7 TePMOAUHAMHUYECKHE 2

3aKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX pPeaKuuii
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denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS
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Komnemk Yenl'Y
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cneruaneHoctd 09.02.11 PazpaboTka 1 ymapBieHHe IpOrpaMMHBIM 00ecTiedeHHEM

Bepcus noxymenra - 1

ctp. 20 u3 27 IlepBblii 3K3eMILIIP

KOITHA Ne

Tema 5.1
CxkopocTh
XUMHUYECKHX
peaKIui.
XHUMHYECKOE
paBHOBECHE

OcHOBHOe co/Iep:KaHue

OK 01

Jlexmus Ne 17

CKopocThb peakluu, ee 3aBUCUMOCTb OT
pa3IMyYHbIX (baxTopoB: IIPUPOJIbI
pearupyromux BeLIECTB, KOHIEHTPaluu
pearupyrouux BEIIECTB, TEMIIEPATYpbl U
IUIONIAId  PEaKIMOHHONH MOBEPXHOCTH.
TeruioBble 3P PeKThI XUMHUYECKHUX
peakiuii. DK30- U SHAOTEPMHYECKUE,
peaxkuu.

OOpatumMocTh  peakumii. XHUMHYECKOE
paBHOBECHME U €ro CMEIIEHHE I0J
neicTBUEM pa3IMYHbIX dakTopoB
(KOHLIEHTpalLMs PeareHTOB UJIU MPOYyKTOB
peakiuu, JaBlIeHHe, TeMmIeparypa) Uit
CO3/1aHUS ONTUMAJIbHBIX YCIIOBUI
MPOTEKAaHUS  XUMHUYECKHX  IPOILIECCOB.
ITpunnun Jle Hlarense.

OK 02

Pa3znen 6. PacTtBopnl

Tema 6.1. Ilousrue o
pacTBopax

OcHoBHOE€ CoACpKaHuE

N

OK 01

[TpakTuueckast pabora Ne 16

PactBopenne kak (QU3UKO-XUMUYICCKUIN
rpouecc. PactBOpHI. Crioco6b1
MPUTOTOBJIEHUS pacTBOpPOB.
PactBOpuMOCTS. MaccoBas 0TI
PacTBOPEHHOTO BEIIECTBA. Cwmbicn
[oKasarejisi  IpeleiabHO  JONYyCTUMOM
KOHIIEHTPAallUM W €ro HCIOJIb30BAHUE B
OLIEHKE HKOJIOTHUECKON OE€30MaCHOCTH.
[TpaBuiia 3KOJOTHYECKH 1€71€CO000pa3HOro
MOBEEHUA B  OBITYy ©  TPYIOBOM
JIEATEIILHOCTH B LIEISIX COXPAHEHUsSI CBOETO
3I0pPOBbSl WM OKPYXAlOLIEW IPUPOAHOU
Cpelbl; OMACHOCTh BO3JCUCTBUS HA )KUBbBIC
OPraHu3MBbl ONPEIEIIEHHbBIX BEIECTB.
Pemienne  mpakTUKO-OPUEHTHUPOBAHHBIX
pacyeTHBIX  3aJlaHMi  Ha  PacTBOPBHI,
HCTIOJIb3yEeMbIE B OBITOBOI u
MIPOU3BOJACTBEHHOMN NEeATEIIbHOCTH
YeJI0BEKa

OK 02
OK 07

Tema 6.2.
Hccnenosanme
CBOMCTB PacTBOpPOB

OcHoBHOE cogepKaHue

OK 01

IIpakTnyeckue 3aHATHS

OK 02

[TpakTrueckast pabota Ne 17
«IIpuroroBeHNE PACTBOPOBY.

OK 04
OK 07
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Bepcus noxymenra - 1 ‘ ctp. 21 u3 27 ‘ IlepBblii 3K3eMILIIP ‘ KOITHA Ne

[TpuroroBieHre  pPacTBOPOB  3aJaHHOMU
(maccoBoif, %)  KoHUeHTpauuu  (c
PaKTUKO-OPUEHTHPOBAHHBIMU
BONPOCAMHU) ¥  OINpPEHICICHUE  CPe.bl
BOOHBIX paCTBOPOB.

Pemienne 3amad  Ha  TPUTOTOBJIICHHE
pacTBOpPOB

NPO®ECCUOHAJIBHO-OPUEHTUPOBAHHOE COIEPKAHUE
(coaep:kaHMe NPUKJIATHOTO MOIYJIA)

Pa3znesn 7. Xumus B ObITY M NPOU3BOJACTBEHHON AeSTeJIbHOCTH 4
YyeI0BeKa
Tema 7.1 IIpojeccrnonaIbHO-OPHEHTHPOBAHHOE 4 OK 01
Xumusi B OBITY U | comep:KaHHe OK 02
MIPOU3BOCTBEHHOMN Jlexkmus Ne 18 Hosedmne gOCTHXEHUS 2 OK 04
JIEATETbHOCTH XUMUYECKOM HAayKM W XHMHYECKOU OK 07
4esloBeKa TeXHOJoruu. Poib xumumn B obecrieueHuun

HKOJIOTUYECKOMH, HEPreTUUECcKOil u

[MUILEBOH 0€e30IacHOCTH, pPa3BUTHHU

menuuuHbl. [IpaBuna moucka W aHanusa
XUMHYECKOH MH(DOPMAIMHN U3 Pa3IUIHBIX
UCTOYHUKOB (HayuHas M y4yeOHO-Hay4Has
JauTepaTypa, CpencTBa MaccoBOM
uHpopmanuu, cetb MIHTEpHET).
IIpakTHyecKue 3aHATHSA 2
[Tpaktuyeckas pabora Ne 18 Ilomck u
aHau3 KEWCOB 0 IIPUMEHEHUN
XMMUYECKUX BEIIECTB M TEXHOJOTHI ¢
yaetoM Oyaymed  npodeccruoHambHOM
JeSITeIbHOCTH TI0 TeMaM: BaKHEHIIMe
CTPOUTENIbHbBIE MaTepHaIbl,
KOHCTPYKLIMOHHBIE MaTepuaibl, KpacKH,
CTEKJO, KepaMmHKa, MaTepuaibl  JUIs
AIIEKTPOHUKH, HaHOMaTepHaJbl,
TEKCTUJIbHBIE BOJIOKHA, UCTOYHUKHU
HHEpPIUu, OpPraHUYeCKHe W MHUHEpaJIbHbIE
ynoOpeHusi, JIEKapCTBEHHbIE BEILECTBA,
ObITOBas XUMHUSL.

3ammra: [IpencraBieHue  pe3ynabTaToB
peleHust KeiHcoB B (hopMe MUHHU-IIOKIIaIa
¢ mnpeseHtanueil. JuddepeHunpoBaHHbII
3ayer.

Bcero: 72
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3. YciioBus peanu3anum padodeil NpOorpaMmbl I CHUILTAHBI

3.1. TpeOGoBaHusi K MUHMMAJLHOMY MaTePUATbHO-TEXHUYECKOMY
00ecreYeHH 10!

Kabuner ecTecTBEHHOHAYUYHBIX AUCIUIUIMH — Yy4dyeOHas ayJauTopus IS
NPOBENICHUS]  JICKIMOHHBIX W MPAKTHUYECKUX  3aHATUM, TPYNNOBBIX U
WHJVBUAYAJIBbHBIX KOHCYJbTAllMM, TEKYUIEro KOHTPOJS U MPOMEKYTOUHOU
arrecrauuu Ne 307,

OcHOBHOE 000pYIOBaHUE:

yuyeOHasd U crHeruain3upoBaHHas MeOenb, yueOHas Jocka, paboune mecTa
JU1s1 00yyaromuxcsi, pabodyee MECTO MpEnoaaBatTesis ¢ BIX0J0M B ceTh HTEepHET.

Texnuueckue cpeacTBa OOydeHUs NJisi MPOBEJCHUS BCEX BUJOB 3aHSTHM:
MYJIbTUMEIUMHBIA KOMILUIEKC MOPTATUBHBIN (HOYTOYK, TEMOHCTPAIIMOHHBIN YKpaH,
MIPOCKTOP).

VYyebHo-MeToaruecKasi JOKYMEHTAIIHS:

TUIAKTUYECKUE MOCOOus, TIaKaThl, HArJSHBIN U pa3aTOYHbIM MaTepHal.

[IporpammHoe obecnieueHue:

Windows 10 (cpok aeicTBUS TUIIEH3UU: OECCPOUHO).

Pacxonnbie Mmatepuaisl

[TomemeHuss auisi OPraHM3alMU CAMOCTOSITEJbHONM W BOCHMTATEJIbHOM
padoThI

1.bubnuoreka, untansubiii 3a1 Ne3 ¢ BbIxosioM B MHTEpHET - moMmerieHue
JUTSL OpTraHU3alMU CAMOCTOSATENIbHON U BOCUTATEIbHON paOOTHI.

454001, YensaOunckas obnacts, . YensOunck, yia. bparee Kammpunsix, 1.
129

OcHOBHOE 000pyI0BaHHUE:

CTEJUIAXU KHIDKHBIE, Kadeapa BeIIauH JINTEPATYPhl, BBICTABOYHBIN CTEIIAXK,
mKadpl, CTONBI, CTYyJbi, KOHAWIIMOHEP, 9 TEPCOHATBHBIX KOMIBIOTEPOB C
MOJKITIOYCHHEM K HHPOPMAIIMOHHO — TEJICKOMMYHHUKAIMOHHOW ceTu « HTepHeTY;
yueOHasi MeOelb, TPOEKTOP, DKpaH, KOHIUIIUOHED.

[IporpammHuoe obecrieueHue:

Microsoft Windows Professional 7 Russian Academic OPEN No Level
(JdoroBop Ne AD-19/15); Microsoft Office Professional Plus 2010 Russian
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Academic OPEN 1 License No Level (JoroBop Ne AD-23/12); AHTHBHpYC
Kacnepckoro  (JIunensuonnsii  goroop Ne K-0054-P ot 19.12.22);
Koncynprantllmoc (Cornamenue o corpyaaudectse Ne 31 ot 20.05.2023 1. ¢
pErMOHaNbHBIM  HMH(QOPMALIMOHHBIM  LIEHTPOM  OOIEPOCCHIICKON  ceTu
pacrnpoctpanenus npaBoBoit uHbopmanun); H3b (Jorosop Ne 101/H2b/2810 ot
20.02.2018).

Heorpanuuenuslii J0CTynm K  JJIEKTPOHHO-OMOJIMOTEYHBIM  CHCTEMaM
(37EKTPOHHBIM oubnmorekam), B 3JIEKTPOHHYIO MH(pOpMaMOHHO-
o0pa3oBaTeNbHyl0 Cpey o00pa30BaTeIbHOW OpraHU3alud; K COBPEMEHHBIM
npodeccuoHanbHbIM 06a3aM JaHHBIX U HHGOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM.

2. AxroBbIi 3am Ha 483 MecTta ¢ BBIXOAOM B ceTh MHTEpHET - 14
MPOBEJICHUS HAYYHBIX KOH(EPEHIINI, CEMUHAPOB - TOMEIIEHUE 1JI OpraHu3aIuu
BOCIIUTATEIbHOM paOOTHI.

454001, Yenabunckas odnacte, r. YensaOunck, yi. bparseB Kammupunsix, 1.
129

Texnuueckue  cpeactBa  OOydeHUsT  JJIi  TMPOBEACHUS  3aHSATHM:
MYJIbTUMEIUHHBIA KOMILUIEKC MOPTATUBHBIN (HOYTOYK, TEMOHCTPAIIMOHHBIN YKpaH,
MIPOEKTOP).

OcHoBHOE  00OpYyJIOBaHME: COBPEMEHHOE 3BYKOBOE, CBETOBOE W
BUJI€0000pYJ0BaHUE.

3.2. Uudopmanmonnoe odecneyenue 00yueHust
OcHoBHas JuTEparypa
1. bopucos, A. H., Xumus : yueonuk / A. H. bopucos, E. C. Octpornsanos, T. b.
boiiniosa, JI. I1. Apnamesa. — Mocksa : KuoPyc, 2024. — 331 ¢. — ISBN 978-
5-406-11987-7. — URL.: https://book.ru/book/950237. — TeKcT : 371eKTPOHHBIA.
2. Jleaucosa, O. U. Xumus : yue6nuk / O. . JlenncoBa. — Mocksa : KnoPyc, 2023.
— 307 c. — ISBN 978-5-406-11978-5. — URL_: https://book.ru/book/950217—
TeKCT : DJIEKTPOHHBIN.
3. Caenko, O. E., Xumus (uis1 HeXMMUYECKUX crienuanbHocTeil) : yueOnuk / O. E.
Caenko. — Mocksa : KaoPyc, 2023. — 304 ¢. — ISBN 978-5-406-11295-3. —
URL.: https://book.ru/book/948704. — Tekcr :
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JlomoJIHUTEIbHAS JINTEpPaTypa:

1. AnapueB, A. W. O6mas xumus. COOpHHK 3aJaHHl C MHpuUMepamMu
peteHuil [nexTpoHHbIN pecypc]: yueoHoe nocodue mis CIIO / A. U. Anaphes,
JI. 1. Adbonuna. — 2-e usna., ucnp. u gon. — Mocksa : FOpaiit, 2018. — 127 ¢. —
(Cepus:IIpodeccuonanbaoe obpazoBanme). — Pexum moctyma:www.biblio-
online.ru/book/A68EDQ09D-D513-4717-8473-545DB707C082

2. Kamunuckwmii, B. A. Oprannyeckas XuMus : TECTOBBIC 3aJIaHUs, 3a7a4H,
BOIIPOCHI [DNIEKTPOHHBIN pecypc]: yuebnoe mocobme it CIIO / B. A.
Kamunckuii. — 2-e usn., ucnp. u gon. — Mocksa : FOpaiit, 2018. — 289 ¢. —
(Cepust:IIpodeccuonanpioe obpasoBanue). — Pexum goctyma:www.biblio-
online.ru/book/09EA6D71-8182-4441-9CC6-12677823A625

3. MapteiHoBa, T. B. Xwumus [OnekTpoHHBIH pecypc]: y4eOHUK W
npaktukyM Juist CIT1O / T. B. MapteiHoBa, Y. B. Apramonosa, E. b. 'ogyHoB ; oz
pen. T. B. MapteiHoBoii. — Mocksa :IOpaiit, 2018. — 393 c. — (Cepus
IIpodeccuonanbHoe  oOpa3zoBanue). —  Pexum  goctyma:www.biblio-
online.ru/book/C857772E-BD06- 4C00-81AC-518E104A9CE9

4. MockBa, B. B. Opraanueckas xumusi: 0a30Bbl€  NPUHIUIIBI
[DnexTponHbIi pecypce]: yueoHoe mocodue mis CIIO / B. B. MockBa. — 2-e u3.
— MockBa : HOpaiit, 2018. — 143 c. — (Cepus :IIpodeccuonansHoe
obOpaszoBanue). — Pexkum goctyna:www.biblio-online.ru/book/9E571A25-1C9A-
4ACF6-A8D8-92FF2788FF67

5. O6mas xumus. [IpakTukym [DIeKTpoOHHBIA pecypc]: yueOHoe mocooue
mis CIIO / H. JI. I'mmaka ; mox pea. B. A. Ilomkoma, A. B. babkora, O. B.
HecrepoBoii.— Mocksa :FOpaiit, 2019. — 248 ¢. — (Cepus :Ilpodeccnonanbaoe
obpazoBanne). — Pexxum gocryma:www.biblio-online.ru/book/7C2980B4-92B9-
4F92-A350- C92D3F9B5140

6. OneitnukoB, H. H. Xwumus. AJropuT™mbl pelieHHUs 3aJad U TECTbI
[DnexTpoHHBIN pecypc]: yueoHoe mocodue mis CIIO / H. H. Onelinuxos, I'. 11
MypaBbeBa. — 3-€ u3a., ucnp. u gon. — Mocksa : FOpaiit, 2018. — 249 c. —
(Cepusi:IIpodeccuonanboe obpazoBanue). — Pexum moctyma:www.biblio-
online.ru/book/595E06FE-3970-4352-9579-B6B3A277613C
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7. Pocun, U. B. Xumusa[OnekTpoHHbIA pecypc]| :y4eOHHK M 3aJa4HUK IS
CIIO / U. B. Pocwun, JI. /1. Tomuna, C. H. ConoBbeB. — Mockaa :IOpaiit, 2018. —

420 c¢. — (Cepusa :lIlpodeccuonanpHoe obOpa3oBaHue). — Pexum
noctymna:www.biblio- online.ru/book/7678EFFE-1F8D-48 A3-AAEOQ-
9F9E86320CB1

8. Cmapseirun, C. H. Heopranuueckas xumus. [IpakTukym [DIeKTpOHHBIHI
pecypc]: ydueoHo-npakTuueckoe. nmocooue s CIIO / C. H. Cwmapwirun, H. JI.
barnagen, M. B. JlaitnakoBa. — Mocksa :IOpaiit, 2019. — 414 c. — (Cepus
Ilpodeccuonanbioe  obOpasoBanue). —  Pexxum  gocryma:www.biblio-
online.ru/book/C5F91A80-846B-4449- AD7F-5CF4E3633D6F

9. CyBopoB, A. B. OOmas u HeopraHuyeckas XUMHS [DICKTPOHHBIN
pecypce]: yueonuk nist CIIO : 8 2 1. T. 1. / A. B. CyBopos, A. b. Hukonbckuii. —
6-¢ w3m., ucnp. m gom. — Mocksa :Opaiit, 2018. — 292 c¢. — (Cepus
IIpodeccuonanbHoe  oOpa3zoBanue). —  Pexum  poctyma:www.biblio-
online.ru/book/65B7E681-47A6-4304- 95E6-9457DD679373

10. CyBopoB, A. B. OOmas u HeopraHudeckas XuUMUsA [DIEKTPOHHBII
pecypc]: yueonuk st CITIO : 8 2 1. T. 2./ A. B. CyBopos, A. b. Hukonbckuii. —
6-¢ wu3n., ucnp. u jgomn. — MockBa :FOpaiir, 2018. — 315 c¢. — (Cepus
IIpodeccuonanbHoe  oOpa3zoBanue). —  Pexum  moctyma:www.biblio-
online.ru/book/3FEBBA67-A0DA- 4101-BAFD-A95B643E09DD

11. Xumus [Dnextponnsblil pecypc]: yueonuk nis CIIO / FO. A. JleGenes, I
H. ®anees, A. M. I'omy6es, B. H. IllanoBan ; mox obmr.pen. I'. H. ®daneeBa. — 2-¢
u3a., nep. u gon. — Mocka : IOpaiit, 2018. — 427 c¢. — (Cepus
IIpodeccuonanbHoe  oOpa3zoBanue). —  Pexum  goctyma:www.biblio-
online.ru/book/A2E58E03-CD8C- 428F-BB13-47BBABOF386E

12. Xumus. 3agauyHuk [DIEKTPOHHBIN pecypc]: yueoHoe mocooue mis CI1IO
/ YO. A. Jlebenes [u ap.] ; mox odur.pex. I'. H. ®ageeBa. — Mocksa :FOpaiit, 2018.

— 236 ¢. — (Cepus :IlpodeccuonanbHoe oOpazoBanue). — Pexum
noctymna:www.biblio- online.ru/book/776D1303-3CDD-42AE-89FC-
DEC2F5D8COES8

13. Hlep6axoB, B. B. Heopranwdeckas xumusi. Bompockl u 3amaun
[DnexTponHbIi pecypc] : yueoHoe mocodue mis CITIO / B. B. llepbakos, A. A.
®dupep, H. H. bap6otuna. — 2-e u3a., ucnp. u gorn. — Mocksa : FOpaiit, 2018. —
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107 c¢. —(Cepus:IlpodeccronanpHoe oOpa3zoBanue).—Pexum  jmoctyma:
www.biblio- online.ru/book/510CDA50-7E17-40CB-BA51-D4457D188683

HNuTepHeT-pecypesl:

1. www.pvg.mk.ru (omumnuana «Ilokopu BopoObeBEI TOPEI»).

2. www.hemi.wallst.ru  (OOpa3zoBarenbHbIii  calT [  IIKOJBHUKOB
«XuMus»).

3. www.alhimikov.net (O6pa3oBaTenbHBIN CAUT IS IITKOJTHLHUKOB).

4. www.chem.msu.su (QnekTpoHHas OMOIMOTEKA 110 XUMUHN ).

5. www.enauki.ru(uaTepHeT-u3anne  Juis  yudrtened  «EcTecTBeHHbIC
HAYKN»).

6. www.1september.ru (MeToguueckas razera «llepBoe ceHTAOPs»).

7. www.hvsh.ru (kypHast «XuMuUs B IIKOJIEY).

8. www.hij.ru (kypHay «XUMHS U KU3HB»). Www.chemistry-chemists.com
(3NIEKTPOHHBIN KypHAT «XUMUKH U XUMUS» ).

4. KoHTPOJIb U OLIEHKA Pe3yJIbTATOB OCBOEHUSI YUeOHOH JUCIIUTNTIMHBI
KoHTponb # oOIleHKa pe3yJabTaTOB OCBOCHUS Y4YEOHOW JIUCHUTLIIMHBI

OCYLIECTBJISIETCS MPENOJABATEIEM B IPOLECCE MPOBEICHUS MPAKTUYECKHX
3aHATHH, TUdPEepeHInPOBAHHOTO 3a4eTa, a TAK)KE BBINOJHEHUA 00y4YarouuMucs
WHIUBUYAJIbHBIX 33JaHUM, TPOEKTOB, UCCIIETOBAHUM.

@OpMBI U1 METOIbI KOHTPOJISI U OLIEHKH PE3YJIbTATOB O0yUEHHUS:

Texymuii KOHTpOJIb: TECTUPOBAHUE, KOHCIEKTUPOBAHHE, OTYETHI IO
IPAKTUUECKUM 3aHATUSM.

[IpomexxyTOUHBIN KOHTPOJb: TudPepeHInpOBAHHBIN 3a4eT.

[Ipy HEOOXOAMMOCTM MHBAJIMIAM M JUIOAM C  OrPaHUYCHHBIMU
BO3MOYKHOCTSIMM ~ 3JI0POBbSl  IIPEAOCTABIISICTCS  JIONOJIHUTEIIBHOE BpeMs  JUIs
MOJATOTOBKHM OTBETA BO BPEMsI POMEKYTOYHOTO KOHTPOJIS.

Oo0mas npodeccuonajbHas Tun oueHOYHbIX CPeacTB
KOMIICTCHLIUA

© ®I'BOY BO «Henl'V»



Muno6puayxu Poccun
denepanbHOE rOCyIapCTBEHHOE OI0JDKETHOS

@w 00pa3oBaTe’IbHOE YIPESIKIACHUE BEICIIET0 00pa30BaHUs
«Yensbunckuii rocynapctBeHHbi yHEBepeuteT» (PI'BOY BO «Uenl'Vy»)
Komnemk Yenl'Y
Pa60‘[a§{ nporpamMma JUCHUTUINHBI
Xumust
cneruaneHoctd 09.02.11 PazpaboTka 1 ymapBieHHe IpOrpaMMHBIM 00ecTiedeHHEM
Bepcus noxymenra - 1 ctp. 27 u3 27 IlepBblii 3K3eMILIIP KOIMIUANe
OK 01. BeibupatbcriocoOsl Texkyumuii KOHTPOJIb
pelieHus 3a1a4 - YCTHBIH OIIpOC;
npodeCcCHOHAIBHON - (ppoHTaTBHBIN OTIPOC;
JIESITEIbHOCTA NPUMEHUTEIIBHO K - OIICHKA KOHTPOJIBHBIXPAOOT;
Pa3JIMYHBIM KOHTEKCTaM - HaOIIOEHNE 32 XO/I0M BBIITOJIHCHUSIIA00PATOPHBIX
pabor;
OK 02. Mcnonb3oBarh - OILICHKA BBITIOJHEHUATA00paTOPHBIX PaboT;
COBPEMEHHBIE CPE/ICTBAIIOMCKA, - OIICHKA MPAKTHYECKUXPAOOT (PEIICHUS
aHaJM3a U UHTEPIIPETAIUN KaueCTBEHHBIX, PACUCTHBIX, TPO(HECCHOHATHLHO
uH(pOpMaIUU U OPHUEHTHPOBAHHBIX 3a]1a4);
HH(pOpPMAITMOHHBIC TEXHOJIOTHHI - OIICHKA TECTOBBIX3aJIaHUM;
JUISL BBITIOJTHEHUS 33124 - HaOJIFOACHUE 3a XOJIOM BBIIOJIHCHUS
npodecCHOHAIBHON VMHIUBUIYAIbHBIX IPOECKTOB U OLICHKA
JIEATETbHOCTH BBIMIOJTHEHHBIXITPOEKTOB;
OK 04. D deKTHBHO - HAOIFOJICHHE 1 oueHKapeIHeHHvﬂ Kelc-3aj1ay;
B3aMMOZIeHiCTBOBATh NPaGOTATh - HAOJIFOJICHHE U OI_IeHKaE[eJ'IOBOI/I WUTPBHI,
B KOJUIEKTHBE M KOMaHJIe - AnddepeHnupoBanHbIif 3aveT
OK 07. ConeticTBOBaThH
COXPAHEHHUIO OKPYKAIOILLIEH Cpebl,
pecypcocOepexeHHI0, MPUMEHSITh
3HaHMU 00 U3MEHEHUHU KJIMMaTa,
MPUHIUIIEI OEPEKITUBOTO
MIPOU3BOJICTBA, 3(PPEKTUBHO
JIEWCTBOBATHB YPE3BbIUANHBIX
CUTYalHSIX

[Ipy HEOOXOAMMOCTH WHBAJIWIAM MW JIMIIAM C  OTPAaHUYCHHBIMH
BO3MOXHOCTSIMM ~ 3JIOPOBbSI  MPENOCTABIIACTCS JOMOJHUTEIBHOE BpeMs s
MOJITOTOBKY OTBETA MPH MTPOBEACHUN MPOMEKYTOUHON aTTECTAIWH.
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