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1. ACHOPT YYEBHOM JUCHUILIUHBI «XUMHUS»

1.1. Ob6aacThr npuMeHeHHs padoueii MporpamMMbl
Pabouas mporpamma y4ueOHON IUCHMIUIMHBI «XUMHS» SBISETCS YacCThIO MPOTPAMMBI
IOATOTOBKH CHELUAIINCTOB cpenHero 3BeHa B coorBerctBuM ¢ PI'OC mo cnenmanbHOCTH
35.02.10 «O6paboTKa BOAHBIX OMOPECYPCOB)» KBAIU(UKALUSI — TEXHUK-TEXHOJIOT.

1.2. MecTo yuyeOHOii TMCUMIJIMHBI B CTPYKTYPe NPOrpaMMbl OJAT0OTOBKHU CHIENUATH-
CTOB Cpe/IHero 3BeHa
Pabouas nporpamma 1o gucuuiuinae « Xumus» (YI1.13) o0si3aTenpHON 9acThio 0011€00-

pa3oBaTeNbHOTO 1MKJIa 00pazoBaTenbHON mporpammsel B coorBeTcTBUM ¢ PI'OC CIIO no cnenu-
anbHOCTH 35.02.10 «O6paboTka BOAHBIX OHOPECYPCOBY.

1.3. lesu 1 3aga4u U3y4eHHUs] AUCUUIIMHBI

dopmupoBaHue y 00ydarOIIUXCs MPEICTABICHUS O XUMHUYECKOW COCTaBISIOLIEH ecTe-
CTBEHHO-HAyYHON KapTUHBI MHUpA KaK OCHOBBI NMPUHATUS PEIICHUN B )KM3HEHHBIX M MPOU3BOJI-
CTBEHHBIX CUTYallUsIX, OTBETCTBEHHOI'O ITIOBEJEHUS B IPUPOJIHOM CpeJie.

3ajaud TUCHUTIIUHBIL:

1) chpopmupoBaTh MOHUMAHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKUX MPOIECCOB U
SBJICHUM B OKPYKalOLIEN cpelie, UEIOCTHOM HAyYHOM KapTUHBI MUpPa, B3aUMOCBSI3M U B3aUMO3a-
BUCHMOCTHU €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHS COCTaBIIATH (POPMYJIbI HEOPTaHUYECKUX M OPTaHHUYECKUX BEIIECTB,
YpaBHEHUS XUMUYECKUX PEAKIIHI, OOBSICHITh UX CMBICI, HHTEPIPETUPOBATH PE3YNbTAaThl XHUMH-
YECKHUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HaBBIKM MPOBEACHUS MPOCTEUIINX XUMHUYECKHX IKCIIEPUMEHTATbHBIX
WCCJIEIOBaHMM C COOJIO/IEHUEM MPaBHII 0€30MaCHOT0 OOpaIlleHUs ¢ BEIIECTBAMHU U JTaOOpaTop-
HBIM 000PYZIOBaHUEM;

4) pa3BUTh YMEHUS UCTIOIH30BAaTh WH()OPMAIINIO XUMHYECKOTO XapaKTepa U3 pa3IuIHbIX
HMCTOYHHKOB;

5) chopMupoBaTh YMEHUSI TPOTHO3UPOBATH MOCIEICTBUSL CBOCH NEATEIHLHOCTH U XUMU-
YECKHUX MPUPOHBIX, OBITOBBIX U MMPOU3BOJICTBEHHBIX IMPOIIECCOB;

6) copmupoBaTh MOHUMAHUE 3HAYMMOCTH JOCTHKEHUI XMMUUYECKON HAYKH U TEXHOJIO-
TUH TSI pa3BUTHUS COITMAIBHON U TTPOU3BOJICTBEHHOM cdep.

2. PE3YJIbTATHI OCBOEHUSI YYEBHOM JUCIIUILIVHBI

N3yuenne AUCHUIIUHBI CIOCOOCTBYET (POPMHUPOBAHUIO CIEAYIOIUX OOIMX M mpodec-
CHOHAJIbHBIX KOMIIETEHIINH), a TaK)Ke JTMYHOCTHBIX PE3YJIbTATOB!

O0mme u npodeccuoHaIbHbIE KOMIIETEHIIHU
Koxa HaumeHoBaHue pe3ysbTaTa 00y4eHHus

OK 01 | BeiOuparb ciocoObl pemieHus: 3agad npopecCHOHANIbHON JesTeIbHOCTH MPUMEHU-
TEJIHHO K Pa3JIMYHBIM KOHTEKCTAM

OK 02 | Mcnonb30BaTh COBpEMEHHBIE CpPEICTBA MOWCKA, aHAJIN3a M WHTEPIpETaIuu HHQPOP-
MaIuu, 1 WHOOPMAIMOHHBIE TEXHOJIOTHH JJIsS BBITIONHEHUS 3a/1a4 MpodecCuoHamb-
HOH IeITeIILHOCTH,

OK 04 | DddexTuBHO B3aMMOIEHCTBOBATh U Pa0OTaTh B KOJJICKTHBE U KOMAHJIE,

OK 07 | ConeiicTBOBaTh COXpPAHEHUIO OKPYXKAIOIIEH CpEeNbl, pecypcoCcOepekeHHI0, pUMe-
HSTh 3HAHUA 00 W3MEHEHUHW KIMMaTa, MPUHIUIBI OEPEKITMBOTO MPOU3BOACTBA, (-
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(eKTHBHO eHiCTBOBAThH B UPE3BbIYAMHBIX CUTYaLIUIX

I[IK1.1

HJIaHI/IpOBaTb, OpTraHrU30BLIBATL U BCCTU TEXHOJIOTUYSCKUI nmponecc npou3BoACTBa
Pa3JIMIHbIX BUOOB HHHICBOﬁ IIPOAYKIIUH U3 BOJHBIX 6I/IOpeCprOB.

JIMYHOCTHBIE PE3yJbTaThbl

JIP4

[IposiBAsrOIIMI U IEMOHCTPUPYIOLINK YBAKEHUE K JIFOIAM TPYAd, OCO3HAXOIIUI LEH-
HOCTh cOOCTBEHHOTO Tpynaa. Ctpemsnuiica Kk GopMUPOBaHHIO B CETEBOU cpelie JIHy-
HOCTHO U NMPO(eCcCHOHAIBHOTO KOHCTPYKTHUBHOTO «IIU(PPOBOTO ClIeaa

JIP13

JleMOHCTpHPYIONINi TOTOBHOCTD M CITIOCOOHOCTH BECTH JMUAJIOT C IPYTUMH JIIOJbMH,
JIOCTUTAaTh B HEM B3aMMOIIOHUMAHUS, HAXOAUTH OOIIME 1IeJIU U COTPYAHUYATH JUIS UX
JOCTHKEHUS B TPO(hEeCCHOHAILHON IEATEIIbHOCTH

JIP14

[IposiBnsitolIuil  CO3HATENbHOE OTHOILIEHHE K HEMPEepPhIBHOMY OOpa30BaHUIO Kak
YCIIOBHUIO YCIICUTHOU MPOo(hecCHOHATLHOMN 1 OOIIECTBEHHOM NeATEIIbHOCTH

. CTPYKTYPA U COJAEPKAHUE YYEBHOU JUCIHUTNIJIAHBI

3.1. O0beM yueOHOii TMCUUNJIMHBI M BUABI Y4eOHOI padoThI

Bua yuyeOHo# padoThl Konuuecmeo uacos
MaxkcuMmaJibHasi ydeOHasi Harpy3ka (Bcero) 118
Oo6s3aTeabHasi ayIHTOPHAsA YUeOHas HArpy3Ka (Bcero) 110
B TOM YHCIIE:
JICKIMH 66
MPAaKTUYECKHE 3aHITUS 26
1a60paTOPHBIE 3aHSITHS 10
CamocTosiTeJibHasi padoTa o0yuarouierocs (Bcero) 2
Koncyabranmun 8
ITpome:kyTOYHAsI aTTeCTAINSA 6
Hrorosas arrectamus: 1 cemectp — nuddepeHnpoBaHHblii 3a4€T, 2 ceMecTp — K3aMeH.

3.2. TeMaTu4ecKuii MJIaH U coAep:KaHHe YUeOHOH TMCIUTIMHBI

HaunmenoBanue pas- 00bém | Dopmupyemble
Coaep:xanue y4eOHOro MaTepuaa
J1eJI0B M TeM YacoB | KOMIIETEHIIUH
1 2 3 4
1 cemecTp
Pasznea 1. Teoperuyeckue 0CHOBbI XUMHH

Tema 1.1. Coaep:xkanue yueOHOro MaTepuaa OK 01
OcHoBHBIE ~ XMMHYE- | XUMHUYECKUH dNIeMeHT. AToMm. Snpo aroma, OK 02

CKUE IMOHATUS M 3aKO- |M30TOMBL. JJICKTPOHHAs 000J0YKa. DHepre-
HBI, CTPOCHHE aTOMOB |THYECKHE YPOBHH, IOJYPOBHU. ATOMHBIE
XMMHYECKHX DJJIEMEH- |opOuTany, s-, p-, d- anemenTsl. OCOOCHHO-

TOB

CTH pachpeeieHusl AJIEKTPOHOB O OpOwu-
TaJasiM B aroMax 3JIEMEHTOB MEPBBIX YEThI-
pEX mMepuoJoB. DIEKTpOHHas KoHuUrypa-
1usg aroMoB. OCHOBHBIE XMMUYECKUE 3aKO-
HBI

IIpakTnyeckas padora 1 OK 01
«OCHOBHBIE KOJIMYECTBEHHbIE 3aKOHbI B OK 02
XHMHHM H pacyeTbl MO YPABHEHUSIM XU-
MHUYECKUX peaKkuuiny.

OTHOCHUTEILHEIE aTOMHAS U MOJICKYJIApHAaA
Maccel. MossipHasi macca. KonuuecTBo Be-
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mecTBa. MaccoBast OIS BEIIECTBA. 3aKOH
ABorazipo. Mosnsipaslii 00beM ra3oB. OTHO-
CUTeNIbHAs IUIOTHOCTh ra3zoB. Pacuersl mo
YPaBHEHUSIM XUMHUUYECKUX pEaKUUid C HC-
MOJIb30BAHUEM MAacCOBOHM JIOJIM BELIECTBA,
o0beMa (HOpMaJlbHBIE YCIIOBHUS) ra3oB, KO-
JIMYECTBa BEIIeCTBA

Tema 1.2.
[lepuonuueckuii  3a-
koH U I[lepuoanueckas
CHUCTEMA XUMHUYECKUX
anemenroB . N
MenpeneeBa, UX CBA3b
C COBPEMEHHOW TE€Oo-
puel CTpoeHus aTo-
MOB

IIpakTnyeckas padora 2

«H3yyeHne mepHOAHYECKMX 3aKOHOMeEp-
HOCTeil M MX B3aUMOCBSI3M CO CTPOEHHEM
aToOMOBY.

[lepuoauueckasi cucremMa XMMUYECKUX dJie-
MeHnToB J[.M. MenpeneeBa. CBsi3b nepuoiu-
YECKOro 3akoHa u [lepuoandeckon cucTeMbl
XUMHUYECKUX BJIEMEHTOB C COBPEMEHHOU
TEOpHEH CTPOEHUsT aTOMOB. 3aKOHOMEPHO-
CTU M3MEHEHHUsI CBOMCTB XMMHMYECKHUX 3Jie-
MEHTOB, OOpa3yeMbIX HWMH TMPOCTHIX H
CJIOKHBIX BEUIECTB I10 FpynIaM U Nepuoaam
[Tepuoanueckoit cuctempl. 3HaU€HUE MEPU-
O/IMYECKOT0 3aKOHA U CUCTEMbl XUMUYECKUX
anemenTtoB JI.MI. MenneneeBa B pa3BUTUH
HayKHU.

YcraHoOBIEHHUE CBA3U MEXAY CTPOCHUEM
aTOMOB XHMHUYECKUX DJIEMEHTOB U IIEPHUO-
JIMYECKUM HW3MEHEHHEM CBOMCTB XUMHUE-
CKHUX DJJIEMEHTOB U UX COCIMHEHUH B COOT-
BETCTBUM C TMoJokeHueM llepronnueckon
CHCTEMBI. Pemenue MIPAaKTUKO-
OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJTaHUUN
Ha XapakTepU3alul0 XUMHUYECKUX JJIEMEH-
TOB «Metaimnyeckue / HEMETATHYECKUE
CBOMCTBA XMMHUYECKHUX DIIEMEHTOB B COOT-
BETCTBUM C WX DJICKTPOHHBIM CTPOCHHEM M
MOJIO)KEHUEM B MEPUOJUYECKON CUCTEME
xumMudeckux 3yemenToB [[.M. MeneneeBay

OK 01
OK 02
OK 04
OK 07
K 1.1

Tema 1.3.

CTtpoeHune  BellecTBa
U TpUpoOJa XUMHUYe-
CKOM cBsi3u. MHoro-
oOpa3ue BelecTs

Conep:xanue yueOHOro MaTepuasa

Ctpoenne BemecTBa. XUMHUYECKasi CBS3b.
Bunel xumuueckoi cBs3U (KOBaJIEHTHast
HEMNoJIIpHasl W TOJISIpHAsi, HOHHAs, MeTa-
nnueckas). MexaHuzMel 00pa3oBaHusl KO-
BaJICHTHOM XUMUYECKOW CBsI3U (OOMEHHBII
U JOHOPHO-aKLUENTOpHBIH). Bomopongnas
CBA3b. BaneHTHOCTh.  DneKTpooTpuua-
TenbHOCTh. CTemneHb okucieHusd. HoHsr:
KAaTUOHBI U aHUOHBI

OK 01
OK 02

IIpakTnueckas padora 3

«CTpoeHue BelmecTBa M MPUPOAA XUMHU-
YeCKOM CBA3ZU».

JleMoHCTpanusi MoJeneld KpUucTauihye-
CKHMX PEIIETOK: MOHHOU (XJIOpUJl HATpHUs),
aToMHOM (rpaduT W ammas), MOJICKYJISP-

OK 01
OK 02
OK 04
OK 07
IIK 1.1
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HOHM (YIJIGKHCIBIA Ta3, WOM), METaJIn4de-
CKoM (HaTpuii, MarHui, Menn). Pemienue
MPaKTHYECKUX 3aJlaHuli Ha COCTaBJICHUE
ANEKTPOHHO-Tpaduyeckux QGopmyn die-
MEHTOB 1—4 repuo108

Tema 1.4.
Knaccudukanus,

U HOMECHKJATypa He-
OpraHUYECKUX BE-
IIECTB

Conep:xaHue y4eOHOro MaTepuaJia

Knaccudukanuss  HeopraHWYeCKUX  Be-
mectB. HomeHknatypa HeOpraHmuecKux
BEIIECTB (OKCHJIbI, TUIPOKCHUIBI, KHCIIOTHI,
conin). BermecTBa MOJIEKYJIIPHOTO U HEMO-
JIEKYJISIPHOTO CTPOCHMs. ATrperaTHble Co-
CTOsIHUSL BemiecTBa. Kpucramimueckue u
aMmop(dHbIe BelecTBa. 3aKOH IMOCTOSHCTBA
CcOoCTaBa BEUIECTBA. TWIBI KpHUCTAIIMYE-
CKUX pEeUIeTOK (aTOMHas, MOJEKYIspHas,
HOHHAs, MeTaJInyecKas). 3aBHUCHMOCTH
CBOMCTBA BEIIECTB OT THIIA KPUCTAJIHYC-
CKOH PEeIIETKH

OK 01
OK 02

IIpakTHyeckasi pabora 4

«HoMeHKJIaTypa HeOpraHM4ecKHX Be-
LIECTBY.

Pemenue npakTHuecKkux 3aJlaHuM 10 KJac-
cuUKalMyM, HOMEHKJIAType U XHMHYe-
CKUM (opMyslaM HEOpPraHMYECKUX Be-
IIECTB Pa3IMYHBIX KJIAacCOB (yTrapHbIi ras,
YIJEKUCIBIA Ta3, aMMHaK, ramieHas u3-
BECTh, HETAllleHasl U3BECTh, IUTHEBAS COJA
U JIpYTHX): Ha3BaHMs BEIIECTB IO MEXIY-
HapogHou (MIOITAK) wmnu TpuBuanbHON
HOMEHKJIAType U COCTaBjl€HHE (HOPMYIIbI
XUMHMUYECKHUX BEILECTB, ONPEACIECHUE MpHU-
HaJJISKHOCTU K Kiaccy. [louck mHpopma-
UMY 10 Ha3BaHUAM, HACHTU(UKATOPAM,
CTPYKTYpHBIM (hopMynaM. AHaINU3 XUMHU-
yeckol uH(popMalnMM, MOoJy4yaeMoill u3
Pa3HbIX HCTOYHUKOB (CPEICTB MaccOBOI
uHbopmanuu, cetb IHTEpHET U Jpyrue)

OK 01
OK 02
OK 04
OK 07
IIK 1.1

Tema 1.5.
Turnbl XUMHYECKUX
peakuui

Copep:xaHue y4eOHOIro MaTepuaa

Xumnueckass peakuusa. Knaccuduxanus
XUMHYECKUX PEAaKIUN B HEOPraHWYECKOU U
OpPraHMYECKON XMMHH. 3aKOHBI COXPaHEHHUS
MaccChl BEIIECTBA, COXPAHEHUS U IIPeBpallie-
HUs DHEPrUU IIPU XUMHUYECKUX PEaKLHUsX.
OKHUCIHUTENBHO-BOCCTAHOBUTEBHBIE  pEaK-
105051 (ypaBHEHHUS OKHUCIICHUS-
BOCCTAHOBJICHMSI,  CTENEHb  OKHCICHHS,
OKHCIIUTEIb M BOCCTAHOBUTEINb, OKHUCIIH-
TEIbHO-BOCCTAHOBUTENIBHBIE  PEAaKLUM B
IIPUPOJE, TIPOU3BOACTBEHHBIX IIpPOLIECCaxX U
YKU3HEJICATeIIbHOCTH OPTaHU3MOB)

OK 01
OK 02

Tema 1.6.

Copep:xaHue y4eOHOro MaTepuasa

OK 01
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CKOpOCTh XMMHYECKUX
peakuuii. XHMHUYECKOE
paBHOBecCHE

CkopocTh peakuuu, €€ 3aBUCHMOCTb OT
pa3nuyHbIX (PAKTOPOB: TMPHUPOABI pearu-
PYIOILIMX BELIECTB, KOHLUEHTPALUU pEaru-
pPYIOIKX BEUIECTB, TEMIIEPATypbl U ILIO-
1jaJd PeaKUMOHHON MOBEPXHOCTH. Teruio-
BbIe A (EKThl XUMUYECKHX PEAKLUI: IK30-
U 3HA0TepMHuueckue peakuuu. OdpaTuMele
peakuuu. Xumuuyeckoe paBHoBecue. Dak-
TOPBI, BJIMAIOIIAE HA COCTOSHHUE XUMHYE-
CKOT'O paBHOBeCHsI (KOHLIEHTpAIUs pearcH-
TOB WIHA INPOLYKTOB PEaKLUH, IaBJICHUE,
temneparypa). [Ipunnun Jle Hlatense

OK 02

IIpakTHyeckasi pabora 5

«BausiHue pa3aM4YHbIX (PAKTOPOB Ha
CKOPOCTh XMMHMYECKOI peakiumn».
Pemenue MPAKTUKO-OPUEHTUPOBAHHBIX
3a/laHuil Ha aHalu3 (aKTOPOB, BIUSIOIIUX
HAa MU3MEHEHUE CKOPOCTH XUMHYECKOU pe-
aKlIMHU. 3aBUCUMOCTb CKOPOCTH XHUMHUE-
CKOM peakuWu OT MPHUCYTCTBUS KaTajin3a-
TOpa Ha MpPUMEPE Pa3JIOKEHUS MEPOKCUIa
BOJOPOAA C IIOMOIIBIO JUOKCUA MapraHua
n  Karana3pl. Pemenue — mpakTHko-
OpPUEHTHUPOBAHHBIX 33/IaHUM Ha MPHUMEHE-
Hue npuHuuna Jle-Illarense mns Haxox-
JICHHUSI HaIlpaBJICHUS CMEIICHUS pPaBHOBE-
CUSl XUMUYECKOW peakiuu U aHanu3 (ak-
TOPOB, BIIMSIIOIIMX HAa CMENIEHUE XUMUYe-
CKOI'0 paBHOBECHS

OK 01
OK 02
OK 04
OK 07
IIK 1.1

Tema 1.7.
PactBopsl, TeopHUst
ANEKTPOIUTUYECKOMN

IOUCCOIMAIIMA W HOH-
HBIH 0OMEH

Conep:xanue yueOHOro MaTepuaJa

PactBopel. Buasl pacTtBOpoB 10 conepixa-
HUIO PacTBOPEHHOrO BellecTBa. PactBopu-
MocTb. [loHsATHE O IHCIEPCHBIX CHCTEMAax.
HcTuHHBIE U KOJJIOUHBIE pacTBOphl. Mac-
coBasl J10Jis1 BewlecTBa B pactBope. IlonsTue
0 BoJopoaHoM nokaszatene (pH) pactBopa.
OnexrponauTnueckas auccouuanusa. Cumib-
HbIE U CJIa0ble 3JIEKTPOJIMUTHI, HEIEKTPOIIH-
Thl. Peakiiuy noHHOro ooMeHa

OK 01
OK 02

IIpakTyeckas padora 6

«IIpuroroBjeHue pacTBOpPoOB».

[IpuroroBieHue pacTBOpPOB 3aJlaHHOM Mac-
COBOM JI0OJIEd PAcCTBOPEHHOrO BEIIECTBA,
MPOBEJICHUE peakIuii HMOHHOTO OOMEeHa,
oTpezieNieHue Cpelbl pacTBOPOB BEIIECTB C
MOMOIIbI0  YHUBEPCAJIILHOTO  HMHAMKATOpa
(kucnasi, HEeUTpaJibHAs, IIeT0YHas ). 3agaHus
Ha COCTAaBJICHUE MOHHBIX peakuui. Pemenue
MIPaKTUKO-OPUEHTUPOBAHHBIX  PaCUYETHBIX
3alaHMl Ha PACTBOPBI, MCIOJIb3yEMbIE B
OBITOBOM M TIPOU3BOACTBEHHOM JESITEIBHO-

OK 01
OK 02
OK 04
OK 07
K 1.1
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CTH YCJIOBCKa

KonTposbnass  pado-
Tal

CrtpoeHue BellecTBa M XHMHUYECKUE peak-
nuu (1o pasaeny 1)

Pa3nea 2. Heopranuueckasi Xumust

Tema 2.1.
DU3NKO-XUMHYECKHE
CBOICTBa HEOpraHuye-
CKHMX BEIICCTB

Copep:xaHue y4eOHOro Mmarepuasa

Meramisl. Ilonoxenne meraios B Ilepuo-
JIIMYECKON CHCTEME XUMHUYECKHUX IJIEMCHTOB.
Oco0eHHOCTH CTPOCHUS AIEKTPOHHBIX 000-
Jo4eKk aroMoB MeTauioB. OOmue duznde-
ckue cBoicTBa MeTaioB. CrjiaBel MeTall-
JIOB. DJIEKTPOXUMHUYCCKUN PsIJT HAPSOKCHUH
MeTaJUIOB. XHMMHUYECKHIE CBONCTBA BaKHCH-
IUX METAUIOB (HATPHWH, Kaaui, KaJbIIHUH,
MAarHuii, aJlfOMUHHM, LIUHK, XPOM, XKEJE30,
MeIb) U X coeauHeHui. OOmme crocoOb!
noytydeHus: MetayioB. [Ipumenenue merai-
JIOB B OBITY M TEXHHUKE

OK 01
OK 02

Hemeramnsl. IlonoxeHne HeMETaIOB B
[Tepuoanyueckoit cuCTeMe XUMUYECKUX dJe-
mentoB J[.M. MenneneeBa u 0coOOCHHOCTH
cTpoeHust aromoB. dusnueckue CBOMCTBA
HEMETaJUIOB. AJUIOTPONUS HEMETAJJIOB (Ha
npUMepe KHCIoposa, cepbl, dochopa u yr-
neposaa). XUMHUYECKUE CBOMCTBA U MpUMe-
HEHHME BOXHEUIINX HEMETAJIOB (IaJOTeHOB,
cepsl, a3zoTa, Qocdopa, yriepoaa U Kpem-
HUS) U MX COEAMHEHUH (OKCHIOB, KHCIO-
pOJICO/IEpKaINX KUCIOT, BOAOPOJHBIX CO-
enuHeHuit). IlpuMeHeHune BakHEWIIMX He-
METAJJIOB U UX COCTMHEHUI

OK 01
OK 02

XHWMHUYECKHE CBOMCTBA OCHOBHBIX KJIAacCOB
HEOPTraHWYECKHX BEIIeCTB (OKCHIOB, TH]-
POKCHJIOB, KHCIIOT, colieil u nip.). ['eHeTrnue-
CKasl CBSI3b HEOPTaHUYECKHUX BEIIECTB, MPHU-
HaJJIeXKAMUX K Pa3IMYHBIM KJaccaM. 3aKo-
HOMEPHOCTH B HM3MEHEHHH CBOWCTB IIPO-
CTBIX BELIECTB, BOJIOPOJHBIX COEIWHEHHU,
BBICIINX OKCHJIOB U THAPOKCHJIOB

OK 01
OK 02

IIpakTnueckas padora 7

«PHU3MKO-XMMHUYECKHEe CBOMCTBA Heopra-
HHUYECKHUX BEIIECTB».

CocraBneHne ypaBHEHHH XUMHUYECKHX pe-
aKIU{ C YJaCTHEM IIPOCTHIX U CIIOKHBIX HE-
OpraHU4YCCKUX BCHICCTB: MCTAJIJIOB U HEMC-
TaJIOB; OKCHJOB METAJJIOB, HEMETAJUIOB U
aM(OTEPHBIX 3JIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBaHUI M aM(OTEPHBIX THIPOK-
CUJI0B; HEOPTaHUYECKUX COJIEH, XapaKTEpH-

OK 01
OK 02
OK 04
OK 07
IIK 1.1
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3YIOIIUX UX CBOMCTBA.

Pacuérbl mMacchl BemiecTBa uin o0bEMa ra-
30B II0 U3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Wi o0BbEMY OJIHOTO M3 Y4YacTBYIO-
IIMX B PEAKLHUM BEUIECTB, PAacYEThl MacChl
(06bEMa, KOJTMUECTBA BEIIECTBA) MPOAYKTOB
peakuuy, €ClIM OJHO U3 BEUIECTB HMEET
[IPUMECH. Pewenne [IPaKTUKO-
OPUEHTUPOBAaHHBIX 3aJaHUM Ha CBOWCTBA,
COCTaB, MOJy4eHHE M 0e30IacHOe HCIIOJIb-
30BaHUE BAXHEUIINX HEOPraHWYECKUX Be-
IeCTB B OBITY W NpoecCHOHAIBHOU aes-
TEJIbHOCTHU YEJIOBEKA

Tema 2.2. IpakTuyeckas padora 8 OK 01
Mnentuduxaus Heop-|Tagoparopras pabora Ne2 «MneHtuduxa- OK 02
TaHUICCKUX BCHICCTB  |;1yg geopraHMYECKMX BELIECTBY. OK 04
Pemenne sKkcnepuMEHTaNbHBIX 33434 10 OK 07
XMMUYECKUM CBOMCTBAM METAJUIOB M HEMe- [K 1.1
TAJIJIOB, 10 PACMO3HABAHUIO WM TIOJYYECHUIO
COEJMHEHUIN METaJUIOB U HEMETAJUIOB (B3a-
UMOJICHCTBUE THUIPOKCHIA QIIOMUHUS C 2
pacTBOpaMH KUCIIOT M IejoveH,). MneHTu-
duKanys HEOPraHWYECKHX BEHIECTB C WC-
MOJb30BAaHUEM HUX  (PU3UKO-XMMHUYECKHX
CBOWCTB, XapaKTEpHBIX Ka4eCTBEHHBIX pe-
akuuil. KadecTBeHHbIE peaklMM Ha Cylb-
¢at-, kapOoHAT- U XJIOPHUI-aHUOHBI, HA Ka-
THUOHBI METAJUIOB Y KATHOH aMMOHHUS
KonTposbHasi  pabo-|CBoiicTBa HEOpPraHMYEeCKUX BeUIecTB (110 2
Ta 2 pazzneny 2)
CamocrosiTeibHas padora 2
KoncyabTanus 6
3aver 2
Hroro 3a 1 cemecTp 58
2 cemecTp
Pa3nen 3. Teopernueckue 0OCHOBbI OPraHMYeCKON XMMHUH
Tema 3.1. Coaepxanue yueOHOro MaTepuaa OK 01
Knaccudukanus, crpo-|IIpeamer opraHudeckoi XUMHH: €€ BO3HHK- OK 02

CHHUC W HOMCHKIJIATypa
OpTraHU4YC€CKUX BCIICCTB

HOBEHHUE, Pa3BUTUE U 3HAYEHHUE B IOJIyde-
HUHJ HOBBIX BEIECTB U MaTepuayoB. Teopus
CTPOEHUSI OpPTaHUYECKUX coeAuHeHur A.M.
ByrtnepoBa, €€ OCHOBHBIE TOJOKECHUS.
CrpykTypHble (POpPMYIIBI OPraHUYECKUX Be-
uiectB. ['oMonorus, uzomepusi. XuMu4eckast
CBS3b B OpFaHquCKHX COCIONHCHUAX KpaT-
HBIE CBSI3H, G- U T-CB3H.

[IpencraBinenne o KiIaccU(PHUKAIUN OpraHU-
YecKuX BemecTB. HoMeHkaTypa opraHuyde-
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CKMX COeAMHEHUN (CHUCTeMaTHYecKas) |
TPUBHUAJIBHBIC HAa3BaHHA Ba)KHEUIINX npen-
CTaBHTEJCH KJIACCOB OPTraHUYECKUX Be-
IECTB

IIpakTnyeckas padora 9

«HomeHKkJIaTypa  OpraHm4yecKHx  Be-
LIECTBY.

O3zHakomMiieHHE ¢ oOpa3LaMu OpraHu4ecKuX
BEIIIECTB U MaTepuajlaMi Ha UX OCHOBE, MO-
JISIIMPOBAaHUE MOJIEKYJl OpPraHMYECKUX Be-
I1eCTB, HAOJIIOJJCHUE U OIMCAHUE JIEMOH-
CTPAIlMOHHBIX OIBITOB IO IPEBPAILIECHUIO
OpPraHMYECKHUX BEIECTB IpU HarpeBaHUU
(mnaBnenue, oOyrnuBanue u ropenue). Co-
CTaBJICHHE IOJIHBIX U COKPAIIEHHBIX CTPYK-
TYpHBIX (OPMYJI OpPraHWYECKHX BEIIECTB
OTJENIBHBIX KJIACCOB, UCIOJb3Yys MX Ha3Ba-
HUSA 10 CHCTEMAaTHYECKOW M TPUBHUAIBHOU
HOMEHKJIaType (STWJIEH, aleTWIeH, IJIHLe-
puH, ¢eHon, GopMaabaerua, yKCycHast Kuc-
JoTa, rMuuH). Pacuetsl npocreiieit ¢op-
MyJIbl OPraHUYECKOW MOJIEKYJIbl, UCXOJS U3
AIIEMEHTHOT0 cocTana (B %)

OK 01
OK 02
OK 04
OK 07
IIK 1.1

Pasnen 4. YrieBonopoabl

Tema 4.1.
YrneBonopoapl H X
IPUPOJHBIE UCTOYHUKU

Conep:xanue yueOHOro MaTepuaJia

[IpenenbHbIie YIIIEBOIOPOBI (QJIKAHBI): CO-
CTaB U CTPOCHHE, TOMOJOTHYECKHH psI.
Mertan u 3TaH: cocTaB, CTpOeHHE, QHu3nUe-
CKH€ U XMMUYECKHE CBOWCTBA (peakiuu 3a-
MEIIECHNS U TOPEHus), MOJIyYeHUuEe U MpUMe-
HEHHE.

HenpenenbHbie  yrieBogopoabl  (aakeHsl,
aJIKaIUCHBI, aJIKUHBI).

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTHYC-
CKUH psn. OTWIEH W TMPOMHIEH. COCTaB,
CTpOocHHE, (UINYSCKUE U XUMHYCCKHE
CBOWCTBA (peaKkiuu TUIPUPOBAHMUSI, Tajore-
HUPOBAHUS, THIPATAINN, OKHCICHUSI M II0-
TUMEPU3AIH) TIONyYeHUE U IPUMEHEHHE.
Ankanuensl: OyragueH-1,3 u meTunOyraau-
eH-1,3, XUMHUYECKOe CTpPOCHHE, CBOWMCTBA
(peakiust  moOMMMeEpH3aNUK), TPUMECHEHHE
(m7s cMHTEe3a MPUPOTHOTO U CHHTETUYECKO-
ro Kay4yka U pe3uHbl).

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS,
TOMOJIOTUYECKUW psii. AUETUJICH: COCTaB,
XUMHYECKOE CTpOeHUE, (DU3MYeCKue M XH-
MHUYECKHE CBOWCTBA (PEaKIMH THUIPHUPOBA-
HUSI, TAJIOTCHUPOBAHUS, TUApPATAIIUUA TOpE-
HUS), TOJIyYeHUE U puMeHeHne (MCTOYHHUK
BBICOKOTEMIIEPATYPHOTO  IJIAMEHH  JJIA
CBapKH U PE3KH METAJLIOB)

OK 01
OK 02
OK 04
OK 07
IIK 1.1
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ApoMaTudecKkue yrieBOAOpOJbl  (apeHsl).
benson u Tonyou: cocras, crpoeHue, $pusu-
YeCKHe U XUMHUYECKHE CBOWCTBa (peakuuu
raJIOTCHUPOBAHUSL U HUTPOBAHMS), TOIyde-
HUE U IpUMeHEHHE. TOKCHYHOCTh apeHOB
(BusiHME OEH30JIa Ha OPraHW3M YeNIOBEKa).
['eneTnueckas CBsI3b MEXIY YIJIEBOAOPO/A-
MU, TPUHAUICKAIUMH K Pa3JIMYHBIM Kac-
cam.

[TpupoaHble HCTOYHHMKH  YTJIEBOAOPOJIOB.
[Tpupoauslil ra3 u nonyTHele HEPTAHBIE Ta-
3b1. HedTh 1 € mpoucxoxnenue. CriocoOs!
nepepaboTKU He(TU: MeperoHka, KPEeKHHT
(TepMUYECKH, KaTAIUTUYECKUI), TUPOIIU3.
[TponyxThl nEepepaboOTKU HEPTH, UX MpPUMeE-
HEHHE B MPOMBIIICHHOCTH
u B OblTy. KameHHBIN yroiab M NpPOTYKTHI
€ro nepepaboTKu

Tema 4.2,
DU3HKO-XUMHYECKHE
CBOMCTBa YIJIEBOJIOPO-
OB

Jlaboparopnas padora 1

«CBoiicTBa YIJIeBOA0OPO/I0B»

TpuBuanpHass U MEXIyHapoJgHas HOMEH-
KJIaTypa, XUMHYECKHE CBOICTBA, CIIOCOOBI
MoJlyueHus:  yriaeBoaopozoB. Ilomydenue
ATUJIEHA U U3Y4YEHHE €ro CBOMCTB. Moenu-
pOBaHME MOJIEKYJT U XUMHUYECKHUX IpeBpa-
HICHHUH YTrIIeBOAOPOIOB (Ha MpUMepe dTaHa,
9TUJICHA, alleTUJIEHa U JIp.) M TaJoreHONpo-
MU3BOJHBIX

OK 01
OK 02
OK 04
OK 07
IIK 1.1

Pa3nen 5. Kucaoponocoaep:kamme opranndeckue ¢

OCAMHCHUSA

Tema 5.1.
Cnuptsl. ®enon

Coaep:xanue yueO0HOro MaTepHaJia

[IpenenbHbIe OJHOATOMHBIC CHHPTHI (MeTa-
HOJI W JTaHOMN). CTPOCHHUE, (GHU3MYECKHE WU
XUMHYECKHE CBOMCTBa (pEakiuu C aKTHB-
HBIMH METaJUIaMH, TaJOr€HOBOJAOPOIaMH,
rOpeHune), IpuMeHeHne. BogopoaHbie cBs3n
MEXy MOJEKyJaMH CHUpPTOB. DU3HOIOTH-
YyecKoe JeHCTBHE MeTaHoJia M 3TaHojia Ha
OpraHu3M YeJIOBEKa.

MHOroaToMHbIe CIHUPTHI (ITHICHIIIUKOIb H
TJIUIEPHH): CTPOSHHE, (PU3UUECKHE U XHUMU-
YecKue CBOWCTBA (B3aMMOJAEHCTBHE CO IIe-
JIOYHBIMH METaJUIaMH, KaueCTBEHHAs peak-
YISl HA MHOTOATOMHBIE CTITHPTHI). PHU3NOI0-
THYECKOe JCWCTBUE HAa OPTaHU3M 4YeIOBEKa.
[TpuMeHeHne TIUIIEpHHA U STUICHTITKOJIS.
®enon. CtpoeHHe MOJIEKYIBI, (prU3HUecKue
U XUMHUYECKHe cBoicTBa ¢eHoma. Tokcuu-
HOCTh (heHosa, ero QPU3nOIOTUIECKOE ICH-
CTBUE Ha OpraHu3M ueinoBeka. [Ipumenenue
denona

OK 01
OK 02
OK 04
OK 07
IIK 1.1

Tema 5.2.

Conep:kanue y4eOHOT0o MaTepHuaJia

OK 01
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AJLIErnuaml.
KapOoHOBBIE KHCIOTEHI.
CnoxHbIe d(hUpbI

Anpaerunpl U KeTOHBI ((popMabaeTruI, are-
TaJbJACTH/I, AlIETOH): CTPOCHHE, PUINICCKUE
U XUMHYECKHE CBOWCTBA (PEaKIMU OKHCIIE-
HHUA M BOCCTAHOBJICHHA, KaYCCTBCHHBIC pe-
aKIIMM), TOJTyYeHUE U IPUMCHCHHE.
OnHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIC
KHUCJIOTHI (MypaBbHHAsI M YKCYCHasi KHCJIO-
TBI): CTPOCHHE, (PU3UYECKHE U XUMHUYECKUE
cBoMcTBa (0OIIME CBOMCTBA KHUCIIOT, peak-
s 3TepuUKaUK), TOITYyYeHUE U MpUMe-
HeHnue. CTeapuHOBasi M OJICMHOBAST KHUCJIOTHI
KakK HpGI[CTaBI/ITeJ'II/I BBICIIIUX Kap6OHOBBIX
KHCJIOT. MblJIa KaK COJIM BBICHIMX KapOOHO-
BBIX KHCIIOT, UX MOIOIIEE NCHCTBUE.
CnoxHbIe 3(DUpHI KaK MPOU3BOJIHBIE KapOo-
HOBBIX KHCIOT. ['mapomm3 cinoxHbIX 3¢du-
poB. Xupsl. ['maponus sxupos. [Ipumenenue
JKUpOB. bruosornyeckas poJib JKHUPOB

OK 02
OK 04
OK 07
K 1.1

Tema 5.3.
Yriuesoanl

Coaep:xanue yue0HOro MaTepHuaJia

VYrieBoapl: cocraB, Kiaccuukanus yrie-
BOJIOB (MOHO-, M- U TOnHcaxapusl). [ro-
K032 — MIPOCTEHIINIA MOHOCaXapua: 0COOeH-
HOCTU CTPOCHHS MOJIEKYJIbl, (PU3UYECKUE U
XUMHUYECKHE CBOICTBa IJIIOKO3bI (B3aUMO-
neiicteue ¢ ruapokcunom menu (II), oxuc-
JIEHWE aMMMa4HbIM pacTBOPOM OKCHJA Ce-
pedpa (I), BoccTaHOBNIEHUE, OPOKEHUE TIIO-
KO3bl), HaX0KJIEHUE B MpPHUpOJE, NMPUMEHE-
HUE TIIOKO3bI, OMOJOTHYECKas POJib B JKU3-
HEJEATEIbHOCTH Opranu3ma uenoneka. do-
TocuHTE3. PPYyKTO3a KaK U30MEp IITHOKO3bI.
Caxapo3za — mpeacTaBUTENb AMCAXapUOB,
TUAPOJIN3 Caxapo3bl, HAXOKIEHUE B MPUPO-
JIe U IpUMEHEHHE.

[Tonucaxapuapl: Kpaxmail U LEJUII0JI03a Kak
npupojHble nonuMepbl. CTpoeHue Kpaxma-
Ja W MeJUTIOJIO3bI, (PM3MYECKue U XUMHYe-
CKHE CBOMCTBa Kpaxmana (THApOJU3, Kaye-
CTBEHHAsI pEaKIUs C MOJIOM)

OK 01
OK 02
OK 04

Tema 5.4,
DU3NKO-XUMHUYECKHE
CBOWCTBAa  KHCJIOPOAO-
COAEpXKAIMX  OpraHu-
YECKUX COCIUHCHUN

IIpakTnyeckas padora 10

«HomeHkaTypa KHCJIOPO/10CO/IepIKa-
IIMX OPraHUYeCKUX COCAUHEHMID).
TpuBnanpHass M MeEXIyHApOAHAsT HOMEH-
KJIaTypa, XMMHYECKHUE CBOWCTBA, CIIOCOOBI
MOJIy4YEHHUsl CIIUPTOB U (PEHOJIOB, KapOOHO-
BBIX KHUCIIOT U 3(1)I/IpOB, AJIbACTU 0B U KETO-
HOB. CoCTaBjeHHE CXEM peakiuid (B TOM
qUCJIC IO NPCHJIOKCHHBIM HCIIOYKaAM IIPC-
BpallleHUi), XapaKTepU3yIOIIUX XHUMUYe-
CKHE CBOMCTBa KUCIOPOAOCOAECPKALIUX Op-
TaHUYECKUX COCTUHEHUHN

OK 01
OK 02
OK 04
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IIpakTnyeckas padora 11

«XumMnyeckue 4 ¢Gusnyeckue CBoiicTBa
KHCJIOPOI0COIeP:KAINMX  OPraHMYecKHX
COeTUHEHUS».

[IpoBenenue, HaOMIOEHUE U OMUCAHUE Je-
MOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIUP-
TOB, KQUECTBEHHbIE PEAKIIUU OJHOATOMHBIX
CrupTOB (OKHUCIIEHUE ATAHOJIA OKCHIIOM Me- 4
au (I1)), MHOrOaTOMHBIX CITUPTOB (B3aUMO-
JEHCTBUE TIUIEPUHA C THAPOKCUIOM MEIU
(1)), ampaerunmoB (OKHCICHHE aMMHAYHBIM
pactBopoM okcuna cepebdpa(l) u ruapoxcu-
nom meau (1), B3aumopeiicTBre Kpaxmaia ¢
MOJIOM), M3YYEHHE CBOICTB pacTBOpa YK-
CYCHOM KUCIJIOTBI

Pasnen 6. A3oTconepkaime opranudeckne coeJMHeHus1

Tema 6.1. Coaep:xanue yue0HOro MaTepHaJia OK 01
AMUHBI. AMUHBI: METWJIaMUH — MIPOCTEUIINN Mpen- OK 02
AMMHOKHCIIOTEHI. CTaBUTEIIbL aMHMHOB. COCTaB, XHMHYECKOE OK 04
benku CTpOoeHHE, (HU3UUECKHEe ¢ XUMHYECKUE OK 07

CBOMCTBA, HAXO0XJECHUE B IPUPOIE. IIK 1.1

AMUHOKHCIOTHl Kak aM(OTepHblE OpraHu-
yeckue coearHeHus. Pu3nyeckue U XUMH-
YECKHME CBOMCTBA aMHHOKHUCIIOT (Ha MpUMe- 4
pe rnunuHa). buonormdeckoe 3HaueHUE
aMHUHOKHUCHOT. IlenTunm.

benku kak mnpupoaneie mnonumepsl. Ilep-
BUYHAs, BTOPUYHAA U TPETUYHAs CTPYKTypa
O0enkoB. XHMMHYECKHE CBOWCTBAa OEIKOB:
TUAPOJIN3, JEeHATypalnsl, KaYeCTBEHHBIE pe-
aKIUA Ha OeIKu

JlabopaTopunasi pabora 2

«CBolicTBa a30TOCOJEpP:KAIUX OPraHH-
YeCKMX COeIMHEeHUI».

du3znueckue U XMMHYECKUE CBOWCTBA aMHU-
HOB (p€aKIHMH C KHUCIOTAMU U TOPEHHS) U 2
AMUHOKHUCIOT (Ha TpUMEepe T[IIHUIIHUHA).
Habmronienue u onucaHue AEMOHCTPALMOH-
HBIX ONBITOB: JEHATypalus OENKOB TMpH
HarpeBaHWH, [IBETHHIC PEaKIINU OCIKOB

Paznen 7. BbicokOMoJIeKYJ/IsIpPHBIE COeTMHEHHUSI

Tema 7.1. Conep:xxanue y4e0HOro MaTepuasa OK 01
[lmactmaccer. OCHOBHBIE TOHATUS XMMHH BBICOKOMOJIE- OK 02
Kayuyku. Bonokxa KYJSIPHBIX COCIMHEHUI: MOHOMEp, IIOJIH- OK 04
Mep, CTPYKTYPHOE 3BEHO, CTEIEHb MOIHME- OK 07
pH3allMHA, CPEIHAA MOICKyIspHas Mmacca.| o 1K 1.1

OCHOBHBIE METO/BI CHHTE3a BBICOKOMOJIE-
KYJISIPHBIX COCIMHEHHI — MOJIMMEpU3aIusl U
HOJIMKOH ICHCAIHS.

O3HakomiieHHE ¢ 00pa3lamMy MPUPOAHBIX U
MCKYCCTBEHHBIX BOJIOKOH, IUIACTMAacC, Kay-
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YYyKOB: IUIacTMacchl (TOJIMATUIICH, MOJU-
IPOINWIEH, MOJIMBUHWIXJIOPU], IOJUCTH-
pOJI); HATypaJbHBIA U CUHTETHYECKUE Kay-
qyku (OyTaIMEHOBBIH, XJIOPOIPEHOBBIA H
U30IMPEHOBBII); BOJOKHA (HATypajbHbIC
(XJI0MOK, IIepCTh, MIENK), MCKYCCTBEHHbIE
(amleraTHOE BOJIOKHO, BHUCKO03a), CHHTETHUYE-
cKkue (KarpoH | JIaBCaH)

KonTpoasnasa  pabo-
Ta 3

CTpyKTypa M CBOMCTBA OPraHUYECKUX Be-
trectB (1o paszzaesnam 3-7)

2

Pa3jnen 8. Xumusi B ObITY H NPOU3BOJCTBEHHOI 1eATEJIbHOCTH YeJOBEKA

Tema 8.1.

XuMHYyecKrue TEXHOJIO-
T

B HOBCEIHEBHOM
U npodeccHoHaTbHON
eITEIbHOCTH YeJIoBEKA

Conep:xanue yueOHOTro MaTepuaJia

[IpaBuia 3K0JIOTMYECKH L€JIeCO00pa3HOro
MOBE/ICHUS B OBITY M TPYIOBOM JA€ATENb-
HOCTH B LIEJISIX COXPAHEHUS CBOErO 3/10po-
BbSl U OKDPYXAIOUIEH NPUPOAHON Cpebl,
OIIACHOCTb BO3JCHCTBUS HAa JKHUBBIE Opra-
HU3MBbI OPIraHUYECKUX BELIECTB OTAEIbHBIX
KJ1accoB (YIJIEBOIOPOJIbl, CHUPTHI, (eHo-
Jbl, XJIOPOPTAaHMYECKHE IPOU3BOJHBIE,
aJIbJIETU/BI U JIp.), IOKa3aTeidb NpeAeabHO
JOIYCTUMOM KOHIICHTPALIMK U €T0 UCIIOJIb-
30BaHUeE.

Ponp xumum B oOecnedeHHH HKOJIOrHYe-
CKOM, »HepreTMyeckoil M mnuieBoil Oe3-
OMAaCHOCTH, Pa3BUTUH MEIMIMHBI, CO3/a-
HUU HOBBIX MaTepHajioB (B 3aBHCHMOCTHU
OT BHJA NPO(EeCCHOHATBHOU esITeNbHO-
CTH), HOBBIX HCTOYHUKOB HSHEpPruu (aib-
TE€pPHATHBHbBIE UCTOUYHUKU 3HEpruu). [lons-
THE O HAYYHBIX METOJAX II0O3HAHUS BE-
LIECTB U XMMHUYECKUX peakuuii. [Ipencras-
JeHus o0 OOIUX Hay4HBIX NPHUHIMIAX
MIPOMBIIIJIEHHOTO TTOJTYYEHUsl Ba)KHEHIINX
BELIECTB (HAa MpUMepax MPOU3BOJACTBA aM-
MHaKa, CEpHOI KUCIIOThI, METAHOA).
XuMusi M 310pOBbE YEIOBEKa: IpaBUia
0€30MacCHOT0 HCIOIb30BaHMS JIEKAPCTBEH-
HBIX MpernaparoB, ObITOBOW XUMHUH B IIO-
BCEJIHEBHOM KU3HU

OK 01
OK 02
OK 04
OK 07
K 1.1

JlabopaTopHas padora 3

«l'[pnMeHe}me XUMHUYCCKHUX BeIIECTB H
TEXHOJIOTHH ¢ yuyeToM Oyaymieil mpodec-
CHOHAJILHOM JAeSITeJIbHOCTID).

Pemenue kelic-3aay 1mo Temam: IMHILEBbIE
MPOJYKTHI, OCHOBBI PAIlMOHAIBLHOTO MHUTa-
HH, Ba)KHeUIIue CTPOUTCIIBHBIC W KOH-
CTPYKLHOHHBIE MaTepHallbl, CEIbCKOXO3sH-
CTBEHHOE MPOMU3BOJICTBO, KPACKH, CTEKJIO,
KepaMHuKa, MaTepuaibl i SJIEKTPOHHUKH,
HaHOMATCpUAJIbl, TCKCTUJIBHBIC BOJIOKHA,
VCTOYHUKU DHEPIUH, OPraHUYeCKHe U MH-

OK 01
OK 02
OK 04
OK 07
IIK 1.1
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HepaJibHble yNOOpEHUs, JIEKapCTBEHHBIE U
KOCMETHYECKHE Ipernaparbl, ObITOBas XH-
MU, MaTe€puaibl U3 UCKyCCTBEHHBIX U CHUH-
TETUYECKUX BOJIOKOH.

3ammra: [lpencraBieHue pe3ynbTaTtoB pe-
HICHUs! Kelc-3a1a4 B (hopMe MHHHU-IOKIIANA
(omyckaercs UCHOJB30BaHUE TpapUUECKUX
Y IIPE3EHTALMOHHBIX MaTEPUAIIOB)

KoncyabTanus 2
JK3aMeH 6
Hroro 3a 2 cemecTp 60
Bcero 118

3.3. IlepeyeHb BONIPOCOB HTOrOBOT0 KOHTPOJIsSI 3HAHM A

1 cemecTp

1. Jlaiite ompeneneHue MOHATUN «XMMHYECKHH 3JIEMEHT», «aToM», «u30Tom». KakoBo
CTpPOEHHE aToMa (SIAPO U DIIEKTPOHHAs 00004UKa)?

2. Onumure pacupeeeHue dJIEeKTPOHOB MO YHEPreTHUYECKUM YPOBHSIM U MOJYPOBHSIM
JUTSL DJIEMEHTOB TIEPBBIX YEThIpeX MepruooB. UTo Takoe s-, P- u d-3y1eMeHThI?

3. ChopmynupyiiTe OCHOBHBIE CTEXHOMETPUUECKUE 3aKOHBI XUMHH (COXPaHEHUsI MacChl
BEIIIECTB, MOCTOSHCTBA cOocTaBa, ABoraapo). [IpuBenure dhopmyssl Ajig pacuera MOJSIPHON Mac-
Chl, KOJIMYECTBA BEILIECTBA U MACCOBOI1 JI0JIH.

4. B ueM 3akirovaercst GU3NYECKUN CMBICI MOPSIKOBOrO HoMepa sneMenTa? Kak cBsi3a-
HBI [TOJIOKEHHE DJIEMEHTa B TaOJIHIIE CO CTPOCHUEM €ro aroma?

5. Oxapakrepu3yiTe 3aKOHOMEPHOCTH M3MEHEHUS! METAUTUYECKUX M HEMETAJUTMYECKHIX
CBOIICTB, pajiyca aToMa ¥ SHEPTUy MOHU3AINH B TPYMNax U Mepruoiax.

6. OOBsicHUTE 3HAYEHUE MTEPHOANUYECKOTO 3aKOHA JUIS Pa3BUTHS HAYKH.

7. Tlepeuncnure BUABI XUMUYECKOU CBSI3U (KOBAJIGHTHAs, MOHHAS, METAJUTMUECKasi, BO-
JIOPOJIHAs) ¥ ONUIIINTE MEXaHU3MbI UX 00pa30BaHUS.

8. Maiite ompeneneHUs BaJICHTHOCTH, CTETIEHU OKHCIEHUS, SJIEKTPOOTPUIATEILHOCTH.
YeM oTIHYAIOTCSI KATHOHBI OT aHUOHOB?

9. Kakue THMBl KPUCTAIIMUECKUX DPEIIETOK BaM U3BecTHHI? llpuBenuTte mpumepsl Be-
IIECTB C Pa3HBIMU THTIAMH PEIICTOK U OOBSICHUTE 3aBUCHMOCTH CBOWCTB OT THITA PEIICTKH.

10.  Ha3zoBuTe OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX COCAMHEHUH (OKCHIbI, OCHOBAHUS,
KHCJIOTBI, COJIH ).

11.  Ilo Ha3BaHHUIO WM QOpMYJIE BEIIECTBA ONPEAEIUTE €ro MPUHAMIEKHOCTD K Kiac-
Cy U JaiiTe CUCTEMAaTUYECKOe Ha3BaHHE.

12.  IlpuBeaurte KiIacCU(PUKALMIO XUMHUYECKHX PEAKIMHA MO Pa3IMYHbIM MpPU3HAKAM
(10 YKCIy ¥ COCTaBY peareHTOB/MIPOYKTOB, IO U3MEHEHUIO CTENIEHEN OKUCICHUS).

13.  Yro Takoe okucnuTeNb U BoccTaHOBUTENL? CoCTaBbTe ypaBHEHUE 3JIEKTPOHHOTO
Gamanca s peakiuu OBP.

14. Ot xakux (h)akTOpOB 3aBUCUT CKOPOCTh XUMHUECKOW peakiuun? Kak Biuser kara-
JIM3aTOpP HA CKOPOCTh PEAKIUuU?

15.  Cdopmynupyiite npuniun Jle Hlatense. [Ipenckaxure HampaBieHHE CMEICHHS
XHUMHUYECKOTO PABHOBECHUS ITPH U3MEHEHUH TEMIIEPATYPBI, JaBICHHS WU KOHLICHTPALUH.

16. UYro Takoe pactBop? [laiiTe onpeneneHre ICTUHHOTO PacTBOPA U IUCIIEPCHOM CH-
CTEMBL.

17. OOBsicHUTE CYTh TEOPUU SIEKTPOIUTHUECKON auccoranuu. YeM CUJIbHbIE dIIeK-
TPOJIUTHI OTIMYAOTCS OT CIA0BIX?

18.  3amumure MOJHOE M COKpAIIEHHOE MOHHOE YPaBHEHHUE JJIS PEaKIUU HOHHOTO
oOMeHa.
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2 cemecTp

1. CopmynupyiiTe OCHOBHBIE MOJTOKEHHUSI TEOPUH CTPOSHUSI OPIrAHUYECKUX BEIECTB.

2. Yto Takoe roMoJIOTHYECKUU psia, romonoru? Jlaiite ompeneneHue CTPYKTYpPHOH U
IIPOCTPAHCTBEHHOW N30MEPUHU.

3. Ykaxute o0myro GopMyny U XapakTEepHYIO OCOOCHHOCTh CTPOCHHUS JISi KaxJI0TrO
KJIacca yrieBOAOPOJIOB.

4. CpaBHUTE XMMHUYECKHE CBONCTBA MPEAEIbHBIX (QIKaHOB) M HENPEIEIbHBIX (JIKEHOB,
AJIKMHOB) yTJIEBOJOPOI0B. Peakiinu ropeHus, npucoeIMHeHuU .

5. Onumwure NIpUMEHEHUE METaHa, YTHIICHA, alleTUJICHa, OCH30171a.

6. Pacckaxkute O MpUPOTHBIX MCTOUYHUKAX YIJIEBOJAOPOJOB (HEe(Th, MPUPOIHBINA Ta3) U
crioco0ax ux nepepadoTku (MeperoHKa, KPeKuHr).

7. IlpoBenuTe KaueCTBEHHBIE PEaKI[MU HAa HEMpPEENIbHbIE YTIE€BOAOPObI (00ecIBEUnBa-
HUEe OPOMHOM BOJIbI, IEPMAHTaHATA KaJIUs).

8. CpaBHHUTE CTpPOEHHE M CBOMCTBA OJHOATOMHBIX CIHUPTOB (Ha MpHUMEpE STaHONA) U
MHOTOAQTOMHBIX CIIUPTOB (TITUIEPHH).

9. B 4eM nposBISIOTCS KUCIOTHBIE CBOMCTBA criupToB? KakoBbI (hU3HOTOTHYECKHE Jeii-
CTBUSI METAHOJA U ATaHOJa Ha OPraHU3M YejoBeKa?

10.  OmnwumuTe cTpoeHHE MOJEKYIbl (DeHOoNIa U ero oTiIn4he OT cnupToB. [louemy de-
HOJI IPOSIBJISIET KUCIIOTHBIE CBOMCTBA?

11.  Kak MOXXHO OTJIMYUTH albJETHJI OT KETOHA C TIOMOIIbIO KAYECTBEHHBIX pPeaKIuil
(«cepebpsiHOE 3epKaioy, peakius ¢ ruapokcuaom meau(1l))?

12. 3anuimTe peakiuio MOMydyeHUs: ClIoXKHOoro 3¢upa (3Tepudukanms) u oOpaTHYIO
€l peaKkrIo THAPOIN3A.

13. OO®bsAcHUTE MOIOIIKE CBOWCTBA MBI KaK COJIEH BBICIINX KapOOHOBBIX KHCIIOT.

14.  Ha kakue rpynnsl aenstcs yraeBonabl? [IpuBeaure npuMepsl MOHO-, JU- U TOJIH-
caxapHJIOB.

15.  JloxaxkuTe HaJM4YWE aabJACTHIHOW TPYIIBI B TIFOKO3€ ONBITHBIM ITYTEM.

16. B ueM CXOICTBO W pa3lWyHe B CTPOSHUU M CBOMCTBAX Kpaxmalsia U IeJUTFOJIO03bI?
['ne onu mpumenstoTCs?

17.  CpaBHHTE OCHOBHBIN XapakTep aMUHOB U aMMHUAKa.

18.  IloyeMy aMHWHOKHCIOTHI SIBISIOTCS aM(pOTEpHBIMH coequHeHusMu’? Harmummmre

YpaBHEHMsI peaKIMi TIIUIMHA C KUCIOTON U IIEJIOYBIO.

19.  UYro takoe nmeHatyparus Oenka? Kakuwe CTpyKTyphl OCITKOBOW MOJIEKYIIBI pa3py-
LIAFOTCSI TIPU 3TOM Tporecce?

20.  Kakyro ponb urpaet XuMus B 00eCIieueHUH IKOJIOTHUECKOW 0€30IacHOCTH U pas-
BUTHH MEIULIUHBI?

21.  OOBsAcHUTE NPUHIMIBI PabOTHI ATBTEPHATUBHBIX WCTOYHUKOB SHEPTHH C TOYKH
3peHHs] XUMUU.

22.  Kakwue npaBmiia 6€30MacHOTO 00paIeHust ¢ OBITOBOI XUMHUEH H JIEKapCTBEHHBIMHU
npernapaTamMu Heo0X0aUMO cOoOII01aTh?

3.4 UuamBuayaJibHBIA MPOEKT

WHanBUyanbHBIH POEKT MPEACTaBIAET cO00M ydeOHBIN MPOEKT MM yueOHOE HCCie10-
BaHUE, BHIMOJIHAEMOE 00yJaroUMCs B paMKax OJTHOTO MJIM HECKOJBKUX Y4€OHBIX TUCIUIUIH C
LEJIBIO0 IPHOOPETEHNsI HABBIKOB B CAMOCTOSITEIbHOM OCBOEHHUH COZIEp KaHUsI U METOJI0B U30paH-
HBIX 00JIacTel 3HAHUN W/WIN BUJOB JEATEIBHOCTH, UM CAMOCTOSITEIbHOM IPUMEHEHUH NPUOO-
PETEHHBIX 3HAHUW U CIOCOOOB JACHCTBHIM NMPH PEIICHUH NPAKTUYECKUX 337134, a TAKXKE Pa3BUTHS
CHOCOOHOCTH MPOEKTUPOBAHUS U OCYIIECTBIICHUS LIEIeCO00pa3HON U pe3ysIbTaTUBHOM JeATeNb-
HOCTH (TI03HAaBaTEILHOM, KOHCTPYKTOPCKOH, COLMAITBHOM, XY10’)KECTBEHHO—TBOPUECKOMN, HHOM).

IIpoekTHast AEATENBHOCTb CTYEHTOB SIBJISETCSI OJHUM U3 METOJOB Pa3BUBAIOLIETO (JIMY-
HOCTHO—OPHEHTHUPOBAHHOT0) OOy4YCHHsI, HAlpaBleHa HAa BBIPAOOTKY CaMOCTOSTENIBHBIX HCCIe-
JIOBATEIHCKUX YMEHHUU (IMOCTaHOBKa MpoOjeMbl, cOop U 00padoTka mHGOPMAIIMH, TIPOBEICHUE
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HKCIIEPUMEHTOB, aHAJIU3 MOJYYEHHBIX PE3YJIbTAaTOB), CIOCOOCTBYET Pa3sBUTHIO TBOPUECKUX CIIO-
COOHOCTEM M JIOTMYECKOI'O MBIIIJIEHUs, OObEAMHSAET 3HAHUS, MOJY4YEHHbIE B XOJ€ y4eOHOro
npoiiecca, 1 IpuoOIIaeT K KOHKPETHBIM KU3HEHHO BaKHBIM U MPO(eCcCHOHAIBHBIM TPOOIeMaM.

IIpoekTHast eATETBHOCTD SIBJISETCS 00s3aTEIbHON YacThl0 Y4eOHON JEsTeNbHOCTH CTY-
JICHTOB TepBOro Kypca. CTyIeHTHI BBINOIHAIOT MHIMBUAYAJIbHBIE MPOEKTHI 32 CUET BPEMEHH,
OTBEJICHHOT'O Ha CAMOCTOSTENIbHYIO PaboTy.

B03MOKHBI ClleAyIOIME TUITHI HHANBUIYaJIbHBIX TPOEKTOB:

— nHpOpMaLMOHHbIE U NPOOIeMHO—pedepaTUBHbIE pabOThI, HAIIMCAaHHbIE HA OCHOBE HE-
CKOJIbKUX HAy4YHBIX U JUTEPATYPHBIX UCTOYHHKOB U TPEAIOJIATAIONINE COMOCTABICHNE TaHHBIX
U3 Pa3HbIX UICTOUHUKOB M HA OCHOBE 3TOr0 COOCTBEHHYIO TPAKTOBKY IOCTaBJIEHHON IPOOIEMBI;

— DKCHEpUMEHTAJIbHbIE Pa0OThl, HANMCAHHBIC Ha OCHOBE BBHIMOJIHEHUS SKCIIEPHMEHTA,
ONKCAaHHOTO B HAYKE M MMEIOIIETO U3BECTHBIN Pe3yNbTaT; HOCAT CKOpee WILIIOCTPATHBHBIN Xa-
paKkTep M MpearoaraloT caMOCTOATENbHYIO TPAKTOBKY OCOOCHHOCTEH pe3ysbTaTa B 3aBUCUMO-
CTH OT U3MEHEHHSI UCXO/HBIX JIaHHBIX;

— HaTYpaJMCTUYECKHUE U ONUcaTelbHble padoThl, IPEACTABIAIONINE COO0 HAOII0AeHUE U
Ka4eCTBEHHOE OIMCAHNE KaKOr0—1100 SBICHUS;

— UCCIIeIOBATENLCKUE PaOOTHI, BBHIMOJIHEHHBIE C TOMOIIBI0 KOHKPETHBIX METOAUK M
UMEoIre COOCTBEHHBIN AKCIEPUMEHTAIbHBI MaTepuall, Ha OCHOBAHWU KOTOPOTO JIEIAeTCs
aHaJIu3 ¥ BBIBOJIBI O XapaKTepe HCCIIelyeMOro sBICHMS;

— MPAaKTUKO—OPHUEHTHPOBAHHBIE Pa0OTHI, MPEANOJaraliife H3roTOBICHHE MaTePUATbHO-
ro 00beKTa (MOAEIH, MaKeTa WM HHOTO KOHCTPYKTOPCKOTO MU3/IEIH).

[TpumepHsble Tembl pedepaToB (JOKIa0B), UHAUBUAYAIBHBIX IPOEKTOB

1. buorexHonorus u reHHas uHxeHepus — TexHosnoruu XXI Beka.

2. HaHoTexHOJOIMs KaK MPUOPUTETHOE HAIpaBJIEHHE Pa3BUTHs HAYKU U MPOU3BOJCTBA
B Poccuiickoit @enepanuu.

3. CoBpeMeHHbIE METO/Ibl 00€33apakBaHUS BOIBI.

4. AnnoTtpornus MeTaljioB.

5. XKuznb u nesrensHocTh J.M.Menneneena.

6. «[lepuomnyeckomy 3akOHY OyayIiee HE TPO3HUT pa3pyIICHUEM. ..»

7. W3otonsl Bogoposa.

8. Mcnonp30BaHne palMOaKTHBHBIX U30TOTIOB B TEXHHYECKUX EIISX.

9. PeHTreHOBCKOE M3JIyYeHHE U €T0 UCTOIb30BAHUE B TEXHUKE U MEJUIIMHE.

10. [Tma3ma — 4eTBEpTOE COCTOSIHUE BEIIECTBA.

11. AMopHBbIe BelecTBa B IPUPO/JIE, TEXHUKE, OBITY.

12. OxpaHa OKpyXaromeil cpellbl OT XUMHYECKOTO 3arpsi3HEHHS.

13. [IpumeneHune TBEpAOTO U razoo00pazHoro okcuaa yriepoaa (IV).

14. 3amuTa 030HOBOTO AKpaHa OT XUMHUYECKOI0 3arpsi3HEHUS.

15. I'pyOonucnepcHble cUCTEMBbl, UX KJIacCHU(UKaMi U HUCIOJIb30BaHHE B IMpodeccuo-
HaJLHOM NIeATEIIHHOCTH.

16. Kocmetnyeckue remu.

17. IlpuMeHeHue cycieH3ui U SMYJIbCUI B CTPOUTENIHCTBE.

18. MuHepainbl ¥ TOpHbIE TOPO/IbI KAK OCHOBA TUTOC(EPHI.

19. PactBops! BOKpyT Hac. THITEI pacTBOpPOB.

20. Boa kak peareHT U cpefia Ui XMMHUYECKOTo Ipolecca.

21. YcTpaHeHHe KEeCTKOCTH BOJIBI HA IIPOMBIIIUICHHBIX MPEIPUASTHSIX.

22. CepHasi KUCIIOTa — «XJI€0 XUMUYECKOH MPOMBIIIEHHOCTH.

23. Ucnonp30BaHre MUHEPATBHBIX KUCJIOT HA MPEANPUITHIX PA3TUIHOTO MPOQUIIS.

24. OKcubl U COMU KaK CTPOUTENIbHBIE MaTePHAIIBI.

25. Ucropus rurca.

26. IToBapeHHast COJIb KaK XMMUYECKOE ChIPhE.

27. MHOTONMMKHI KapOOHAT KaJbIHs: B IPUPOJIE, B MPOMBIIIJIEHHOCTH, B OBITY.

28. Peakuuu ropeHust Ha IPOU3BOJICTBE U B OBITY.
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29. BupryanbHOe MOJICIMPOBAHNE XUMHUYECKUX MTPOIIECCOB.

30. Mcropus nonydeHust 1 IpOM3BOJICTBA ATFOMUHHUS.

31. Koppo3usi METaIIOB U CIIOCOOBI 3aIIUTHI OT KOPPO3UH.

32. nepTHBIE WA 01aropoIHBIC Ta3bl.

33. HcTopus mBEICKON CITHYKH.

34. Vcropust BOSHUKHOBEHMS U Pa3BUTUS OPraHUUECKON XMMUU.

35. XXusnb u nearenpHocTh A. M. Bytneposa.

36. ButanmsMm u ero kpax.

37. Poip 0TE€4EeCTBEHHBIX YYEHBIX B CTAHOBJICHHMHM M PAa3BUTHHM MHUPOBOH OpPraHUYECKOM
XUMHUH.

38. DKoMoruvecKre acrekThl UCIOIb30BAHUS YTITIEBOIOPOIHOTO CHIPHSL.

39. DKOHOMHUECKHUE ACHEKThl MEKIYHAPOIHOIO COTPYAHUYECTBA 110 UCIIOIb30BAHUIO

40. yriaeBoI0pOJTHOTO CHIPHSI.

41. CuHTeTHYeCKHe KayuyyKH: HCTOPHsL, MHOT00Opa3ue U MepCreKTUBBI.

42. Pe3nHOTEXHUYECKOE IMPOU3BOICTBO U €T0 POJIh B HAYYHO—TEXHHUECKOM MpoTpecce.

4. YCJIOBUS PEAJIM3ALIMU YYEBHOU JUCHUIJIAHBI

4.1. Tpe6oBaHHMSI K MUHUMAJILHOMY MaTepHAJIbHO—TEXHUYECKOMY 00ecredeHUuI0

Ob6opynoBanue yueOHOro Kabuuera 1 pabouux MecT KaOuHeTa: yueOHbIe CTOJIbI, PYKOBOI-
CTBa U TIOCOOUS, CITPABOYHBIC MAaTEPHAIIBI.

Ob6opynoBanue yueOHOro kabuHera:

— II0CaJI0YHbIE MECTA 110 KOJINYECTBY O0yUaOLIUXCS;

— pabouee MecTo IperoiaBaTels;

— HaIJISIIHbIE TOCOOUS U 000py/I0BaHUE (KOMILJIEKTHI y4eOHbIX Tabnull, miaakatel: «Dusu-
YeCKHe BEJIMYUHBI U (pyHIaMEeHTaIbHbIE KOHCTAHThI», «MexyHapoaHas cuctema equaui CHy,
«Ilepnoanueckas cucremMa xumMudeckux snueMenToB .M. MenaeneeBay, mopTpeThl BbIIAKOIINX-
sl Y4eHBIX—(M3HKOB U aCTPOHOMOB), J1a0OPaTOPHOE U IEMOHCTPALMOHHOE 000pYyI0BAHUE.

— IUJAKTUYECKHe MaTepuaibl (3aJaHusl JUIsl KOHTPOJIbHBIX padoT, JUIsl pa3HbIX BUJOB Olle-
HOYHBIX CPEJICTB, IPOMEKYTOUHOM aTTECTAllMU U JIp.);

— TEXHUYECKHE CPe/ICTBA 00yUYCHUs (KOMITBIOTED; TEICBU30D).

4.2. UupopmannoHHoe odecnieyeHne 00y4eHust

OcnosHas tumepamypa:

1. I'abpwoansn O.C. Xumus. 10 kmace. 6a3oBbiit yposenb / O.C. T'abpudnsgH. — 9—e uzg.,
crepeorturt. — M.: Jlpoda, 2013. — 192 c.

2. I'abpuensn O.C. Xumus. 11 knacc. ba3oBelii ypoBeHb / yueOHUK 111 0011€00pa3oBar.
yupexIeHui. — 3—e u3., crep. — M.: JIpoda, 2008. — 223 c.

Llonoanumenvnasn rumepamypa

3. Opraunueckas xumus. 10—11 krace / [DnexTponHsiii pecype]. — Homkap-Oia :
Jlabopartopus cuctem myiabpT™menua, 2001. — 1 snektpoH. ont. nuck (CD—ROM).

4. I'pumtok S.A. Xumus. 11 knacc. OTBeTH Ha 3K3aMeHAIMOHHBIE BoTIpockl. [Toa-
rotoBka Kk EI'D / I'puniiok A.A., TronskoB U.A. — M.: Aiipuc—tipecc, 2 005. — 256¢.

Humepnem—pecypcwl

5. www.fcior.edu.ru  (®DegepanpHblii  IEHTp  MHGOPMALMOHHO—OOPA30BATEIbHBIX
pecypcoB). wwww.dic.academic.ru (Axkagemuk. CloBapu U SHIUKIONEINH ).

6. www.booksgid.com (Books Gid. DnexrpoHHas 6ubiroreka).

7. www.globalteka.ru (I'mo6anrteka. ['moGanpHas OMOIMOTEKA HAYYHBIX PECYPCOB).

8. www.window.edu.ru (Eannoe okHO HOCTymna kK 00pa3oBaTeIbHBIM pecypcam).

9. www.st-books.ru (JIyummas yueOHas auTeparypa).
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10. www.school.edu.ru

(Poccuiickuii  0Opa3oBaTeNbHBIN

Ka4ecTBO, 3P(HEKTUBHOCTH ).
11. www. ru/book (DnexkTponHas OMOIMOTEUHAs CUCTEMA).
12. www.hemi.wallst.ru (O6pa3oBaTebHBINA CAUT TSI IKOJBHUKOB «XHUMHSI»).

MOpTaJl.

JlocTynHOCTS,

5. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHUS YUEBHOM

T CHATITAHBI

KoHTpo.1b M OlleHKA Pe3y/bTaTOB OCBOCHUS y4eOHOM IUCHUILIUHBI OCYIECTBISAETCS
IpernojiaBaTeseM B Ipolecce MPOBeIeHHs IPAKTUYECKUX 3aHATUH, TECTUPOBAHUSA, a TAaKXKe Bbl-
MOJTHEHUsI 00yYarOIUMUCS WHANBHIYaTbHBIX 33JJAHUHN, IPOEKTOB, UCCIICAOBAHUH.

Oomas/ npogeccuo-
HAJIbHASI KOMIIETEH-
st

Pe3ysbTaThl 00y4eHust

@opMBbI U METOIbI
KOHTPOJISI H OLeHKH
pe3yJIbTaToB 00yue-

HUS

OK 01 Brrbupars cno-
cOOBl peIleHus 3anady
npohecCHOHABHON
JeATEIFHOCTH  IIpUMe-
HUTENBHO K pa3nuy-
HBIM KOHTEKCTaM

Ymenus:

— pacro3HaBaTh 3a/1a9y H/WIH MpodIeMy

— B IpOo()eCCHOHATEHOM W/HITH COITMAIbHOM KOHTEKCTE

— aHAJTM3UPOBATH 33/1a4y W/WIH MPOOIEeMy U BBIICIATH €€
COCTaBHBIC YaCTH

— OTIpPeIeNIATh 3TAIbl PEIICHUS 3a/1a41

— BBUIBIIAITH U A(Q(PEKTUBHO HCKaTh MH(POPMAIHIO, HE0O-
XOAUMYIO JUTS PeIeHHs 33/1a41 H/WIIK TPOoOIIeMBbl

— COCTAaBJIATH IUIaH JEUCTBUS

— OTIPeNeNATH HEOOXOJMMEIE PECYPCHI

— BJIaJCTh aKTyaJbHBIMH METOIAMHU PaOOTHI

— B Ipo()eCCHOHANTBHONW U CMEXHBIX cepax

— peaJln30BbIBaTh COCTaBJICHHBIH MJIaH

— OLICHMBATh PE3yJIbTaT U MOCIEACTBUSI CBOMX AEHCTBUIA
(caMOCTOSITEIPHO WM C TIOMOIIBIO HACTABHHKA)

3unanus:

— aKTyaJbHbIA TPO(ECCHOHAIBHBIA U COIMATBHBIA KOH-
TEKCT, B KOTOPOM MPHUXOIUTCS pabOTaTh U KUTh

— OCHOBHbBIE HCTOYHHMKHM HH(OpPMALUMM U PeCypchl JUis
pemeHust 3anad ¥ npoOieM B MPOQECCHOHAIBHOM H/WIIH
COLIMAJIFHOM KOHTEKCTE

— QITOPHUTMBI BHITIOJHEHHS PadoOT

— B TIpOo()eCCHOHANEHON ¥ CMEKHBIX 00JIACTAX

— MeToJpl PaboThl B TNPOPECCHOHATBHOW M CMEXKHBIX
cepax

— CTPYKTYpY IIaHa JJisl pelieHus 3a1a4

OpSZIOK OIEHKH PE3YyIbTAaTOB DEHICHUS 3amad mpodeccuo-

HaJIbHOM €SI TEIbHOCTH

[IpakTryeckne paboThI
JlabopatopHbie pabOTHI
3auer

OK3aMeH

DpOHTANIBHBIN 0IIPOC

OK 02. Hcnomnp3oBaTh
COBpEMEHHbIE  Cpefl-
CTBa TMOHMCKA, aHaIu3a
A HHTEPIPETAUU HH-
¢dopmarmu, u wHDOP-
MAI[OHHBIE TEXHOJIO-
THH IS BBITIOJTHEHUS
3amad npodeccro-
HAJILHOW JESTEIEHOCTH

Ymenus:

— OTIPeNeNIATH 33/1a4M IS TIOMCKa HH(OpMaIn

— OTIpeNeNIATh HeOOXOAMMbIE HCTOYHUKH MH(OpMAIH

— IUTAHUPOBATH IPOIIECC IMTOUCKA

— CTPYKTYpHPOBATh MOTydaeMylo HH(HOPMAIIHIO

— BBLACNATH HanOoJee 3HaYMMOe B IIepevHe HHPOpMauu

— OLIEHUBATh IPAKTUYECKYH0) 3HAYMMOCTb pE3yJIbTaTOB
MOUCKA

— o(opMIIATE PE3yNIbTAaThl MOUCKA, MPUMEHSTh CPEACTBA
MH(OPMALMOHHBIX TEXHOJOTHH AJIsl pelieHus npogeccuo-
HaJIbHBIX 33724

— MCIIOJIBb30BaTh COBPEMEHHOE INPOTpaMMHOE obecreue-
HHE

— MCIOJIB30BaTh Pa3IWdHbIe IU(POBBIE CPENCTBA A pe-
IeHUs TPO(EeCCHOHANBHBIX 3a/1a4

3HaHus:

[IpakTryeckne paboThI
JlabopaTopHble paboThI
3auer

OKk3aMeH
DpoHTaNBHBIN OIIPOC
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— HOMEHKJIaTypa MH(OPMAIIHOHHBIX HCTOYHHKOB, PUME-
HEMBIX B IPO(ECCHOHABHON NEeATeIBHOCTH

— NIPUEMBI CTPYKTYPUPOBaHUS HHOPMALIUH

— ¢opmaT odopmIleHHS Pe3yIbTATOB IOKMCKa HH(OpMa-
IIH, COBPEMEHHBIE CPEICTBAa U YCTPOWCTBa MH(pOpMaTH3a-
MU

— MOPSIIOK UX NPUMEHEHHS U NPOrpaMMHOE 00ecCIIeueHUe
B Tpo(hecCHOHANBHOI JeSTeIbHOCTH B TOM YHCIE C HC-
MOJIb30BaHUEM IIU(POBBIX CPEICTB

OK 04. DddexruBno
B3aUMO/ICHICTBOBaTh U
paboTarh B KOJUIEKTHBE
U KOMaHze

Ymenus.

— OpPraHU30BHIBATh PA0OTY KOJUICKTHBA U KOMAaH/IbI

— B3aUMO/ICHCTBOBATh C KOJUIETaMH, PYKOBOJICTBOM, KJIH-
EHTaMU B X0Ji¢ MPOHECCHOHATBHON eI TEIbHOCTH

3Hanusg:

— IICUXOJIOTHYECKHE OCHOBBI JIEITENHHOCTH KOJUIEKTHBA,
IICUXOJIOTMYECKHE 0COOEHHOCTH JIMYHOCTH

— OCHOBBI IIPOCKTHOM JEATEINEHOCTH

OK 07 CopeiicTBOBaTh
COXPaHCHHUIO OKpYyXKa-
IOIIeH cpenpl, pecyp-
cocOepekeHUIo, MpH-
MEHSTh 3HaHUA 00 W3-

MEHEHHHU KJIMMara,
NPUHLOUIBL  Oepexiu-
BOTO  NPOM3BOJICTBA,

s peKkTuBHO JeiicTBO-
BaTh B YpE3BBIYANHBIX
CHUTYAIHSIX

Ymenust:

— coOMoIaTh HOPMBI  3KOJOTHYECKOH  0E30MacHOCTH;
OTIPENIeNIATh HAIPABICHHUA PECypcoOcOEpekeHMsT B paMKax
PO ECCHOHATBHON NEATEIFHOCTH 10 CHEIHATBHOCTH OCY-
LIECTBIIATH paboTy

— C COOJIO/ICHHEM TNPUHIMUIIOB OEpPEKIMBOTO MPOHU3BOJI-
CTBa;

— OpraHu30BBIBATH MPOPECCHOHATBHYIO ACATEIHLHOCTh

— C y4eTOM 3HaHH 00 U3MEHEHUU KIMMATHYECKUX YCIIO-
BHI1 pETHOHA.

3Hanus:

— IpaBWJIa JKOJIOTHYECKON Oe30MacHOCTH TPH BEICHHUH
po(eCCHOHATBHOM NeTeTFHOCTH,

— OCHOBHBIC PECYpCHI, 3aJIeHCTBOBaHHBIE B Mpodeccuo-
HAJIBHOW JEATEIbHOCTH;

— IyTH 00ecTeYeH s peCypcocOepeKeHusI;

— IPUHIMIBI OEPENIIMBOTO MPOU3BOJICTBA;

— OCHOBHBIC HAIpaBIICHUS W3MEHEHMs KIMMATHYECKUX
YCIJIOBUM pEruoHa

[IpaxTHyeckue paboThI
JlabopaTopHbie pabOThI
3auer

OKk3aMeH
OpOoHTANIBHBIN 0IIPOC

IIK 1.1. IImanupoBars,
OpraHU30BBIBATH u
BECTH  TEXHOJOTHYe-
CKHH TpoIecc IMpou3-
BOJICTBA  PAa3JIMYHBIX
BUJIOB THMILEBOM MpoO-
OYKIHUA W3  BOJHBIX
OHOpeCcypcoB.

Ymenus:

— IJIAHUPOBATh, OPraHU30BBIBATHL U BECTU TCXHOJIOTUYEC-
CKHE MPOLECCHI MPUEMKH, IEPBUIHON MepepabOTKH ChIPhS U
MIPOU3BOJICTBA MHIICBON MPOAYKIINH W3 BOIHBIX OHOpecyp-
COB COOTBETCTBHH C HOPMATHBHOW M TEXHHYECKOH IOKY-
MEHTAIIUCH;

— PacCUYHTHIBATH IJIAHOBBIC IMOKA3aTEIN BHIMOJHCHHS TEX-
HOJIOTHYECKUX OIEpanuii Ha JUHHUAX MPOU3BOJICTBA IHUIIE-
BOI1 TPOAYKIIMH U3 BOJHBIX OHOPECYpCOB;

— OTIpeneNATh MOTPEOHOCTh B OCHOBHBIX, BCIIOMOTATENb-
HbBIX 1 YIIAKOBOYHBIX MaT€pHraliax, Tape;

— IOJIb30BAaTHC HOPMATUBHBIMHU IIPABOBBIMU aKTaMH, peE-
TIIAMEHTHUPYIOIIUMHA BBIITYCK HPIHIeBOﬁ IPOAYKIIMHU W3 BOIO-
HBIX OHOpECypCoB;

— MOJTOTABIIMBATE CHIPbE M PACXOJHBIC MaTepHajbl K
MpoIecCy MPOU3BOJICTBA MHIICBON TMPOTYKIIMA U3 BOIHBIX
OHOpPECYpCOB B COOTBETCTBHH C TEXHOJOTHYCCKUMH HH-
CTPYKIIHSMU;

— BBIOMpPATh ONTHMANBHBIA PEXKHUM XPAHCHUS CBIPbS, PY-
KOBOJICTBYSICh HOPMaTHBHBIMH JJOKYMCHTAMU;

— BBIOMpaTh HamboJee PalMOHATBHBIA CITOCO0 KOHCEPBH-
POBaHUS CHIPBS] BOJHOTO TIPOUCXOKICHHUS;

3HaHus:

— OCHOBHBIE HAIIPABICHHUSA W MEPCIEKTHBBI MPOM3BOJACTBA
MTUIIEBOH MPOAYKIIUH U3 BOIHBIX OHOPECYPCOB;

— IPUHIHIBI eJIec000pa3HOro W KOMIUIEKCHOTO HCIOJb-

[IpaxkTrdyeckue paboTHI
JlaboparopHblie paboOThI
3auer

OKk3ameH
DpoHTaNBHBIN OIIPOC
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30BaHUs BOJHBIX OMOPECYPCOB;

— IIPOTPECCUBHBIE TEXHOJIOTUH U COBPEMEHHBIH KOHTPOJIb
MIPOM3BO/ICTBA MTHUIIEBOM NMPOAYKIMU M3 BOIHBIX OMOpecyp-
COB;

— TEXHOJIOTHH MPOW3BOJACTBA M OPTaHU3ALUK IPOU3BOI-
CTBEHHBIX M TEXHOJOTMYECKHX IIPOIECCOB IPOM3BOJCTBA
MIUIIEBOI MPOIYKINH U3 BOAHBIX OHOpPECYPCOB;

— OCHOBHBIE TEXHOJIOTMYECKHE OIepaluy MpOH3BOJACTBA
MTUIIEBOI NPOIYKIUH U3 BOAHBIX OHOPECYPCOB;

— CYIIHOCTH NEPBUYHONH 0OpabOTKM CBHIPbS U TEXHOJIOTH-
YEeCKHUX MPOLECCOB MPOU3BOJCTBA PA3JIUYHBIX BHIOB IHUIIE-
BOIl IPOAYKIIUH U3 BOJHBIX OMOPECYPCOB;

— METOAMKY TEXHOJOIHYECKHUX pacueToB IPOU3BOJICTBA
MIUIIEBOI NPOIYKIINH U3 BOAHBIX OHMOPECYPCOB;

— BUIBI U TPeOOBAaHUS K Tape AJS YHaKOBBIBAHMS ITHIIE-
BOW IPOIYKIMH 1 NPaBHJIa €€ MapKUPOBAHMS;

— PeXNMBI, CPOKH XPAaHEHUS W TPAHCIIOPTHPOBAHMS pa3-
JIMYHBIX BUAOB MUIIEBOH MPOIYKIMK U3 BOAHBIX OmMopecyp-
COB;

— [IpaBUJIa MapKUPOBKH TOTOBOW MPOAYKIUH TPH HPOU3-
BOJICTBE MHIIIEBOH NPOAYKIMU M3 BOJIHBIX OMOPECYPCOB;

6. JOIMOJJHEHUA U U3SMEHEHUW S B PABOUYEM ITPOTPAMME

Jlono/iHeHMs 1 M3MEHEHUs B padoyeil mporpamme 3a / y4eOHbIi rog
B pabouyio nporpammy no gucumiinHe «Xumus» i crnenuanbHocty 35.02.10 «O06pa-
60TKa BOJHBIX OMOPECYPCOB)» BHOCATCS CIIEIYIOLIUE TOTIOJIHEHHUS U U3MEHEHUS:

I[OHOJ'IHCHI/ISI N U3MCHCHUSA BHCC

(momxkHoCTh, ©.1.0., moANHCH)

Pabouas mporpamma paccMoTpeHa Ha MeAarorndyeckoM COBETE KOJUIeKa
[Ipotokonm Ne. ot «_ » 20 1.

3am. gupekropa no YMP

22



