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1.

ITACIIOPT ITPOI'PAMMBDI VI

1.1. Jeau u 3a0auu, pesyromamul océoerus (3HAHUS, YMECHHUS )
Lens:

bopMHUpOBaHHE Y CTYICHTOB XMMHYECCKOW COCTABJISAIOINICH €CTECTBEHHO-HAYYHOW KapTUHBI MH-
pa KaK OCHOBBI INPHUHATHA pCIHeHI/Iﬁ B JXU3HCHHLIX W IMPOU3BOACTBCHHLIX CHUTyalUsAX, OTBECT-
CTBEHHOT' O ITOBEJICHUS B IPUPOIHON Cpee.

3amaun:

copMHpOBaTH NOHUMAHKUE 3aKOHOMEPHOCTEN MPOTEKaHNs XUMUYECKUX IPOIIECCOB U SIBICHUN
B OKpyXXaroulel cpene, LEITOCTHOM HAydyHOM  KApTUHBI MHpa, B3aUMOCBSI3HM U
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

Pa3BUTh YMEHUS MPOBOJUTH pacuyeThl 0 XUMUUECKUM (POopMysIaM U YpaBHEHHMSIM XMMHUYECKUX
peaKLuid, IJIAHUPOBATh U UHTEPIPETUPOBATH PE3YJIbTaThl XUMUYECKHUX DKCIIEPUMEHTOB ;
cOopMUPOBAaTh HABBIKM IIPOBEIACHMUSI XUMHUYECKMX OSKCIIEPUMEHTAJIBHBIX HCCIEJOBAHUN C
coOmoieHreM TpaBui 0e30mMacHOro oOpaieHuss C BellecTBaMH U JabopaTopHBIM
00opyI0BaHUEM;

pa3BUTh YMEHHUS aHAIU3UPOBATH, OLEHUBATh, IPOBEPATh Ha JIOCTOBEPHOCTh U 0000IIATH
MH(pOPMAIMIO XUMUYECKOTO XapaKTepa U3 Pa3IMUHbIX HCTOUHUKOB;

copMHUpOBaTh YMEHHS MPOrHO3UPOBATH IMOCIEACTBUS CBOEH AEATEIBHOCTH U XUMHUYECKHX
HPUPOAHBIX, OBITOBBIX U MIPOU3BOJCTBEHHBIX MPOLECCOB;

copMUpPOBaTh MOHMMAHUE 3HAUMMOCTH JOCTH)KEHUH XUMHUYECKON HAayKU M TEXHOJOTMH i
Pa3BUTHS COLMAIBHON U IPOU3BOACTBEHHOM cdep.

Kox Vmenns 3HaHuA
KOMIIETEHIINN
OK 01. V1 - Ha3pIBaTh M3YYEHHBIE BEIIECTBA IO «TPHU- | 31- BaKHEWIIME XMUMHMUYECKHE IOHATHS: BEMIECTBO,
OK 02. BHAJIBHOI» WM MEXIYHAPOJAHOHW HOMEHKIA-| XUMHYECKUH DJIEMEHT, aToM, MOJIEKYJa, OTHOCH-
OK 04. Type; TeNbHbIE aTOMHAsI M MOJIEKYJISipHasi Macchl, MOH, all-
OK 07. Y2 - onpenensiTh: BaJEHTHOCTh W CTEHEHB | JIOTPOIHMS, H30TOIBI, XMMHUECKAs CBA3b, 3JEKTPOOT-

OKHMCIICHMSI XHMHYECKMX OJJIEMCHTOB, THII
XUMHYECKOW CBSI3M B COCAMHEHUSX, 3apsif
HWOHA, XapaKTep Cpedbl B BOIHBIX pacTBOpax
HEOPTaHMYECKUX COCAMHEHHH, OKUCIUTETh U
BOCCTaHOBUTEIb, IPHHAIIICKHOCTD BEIIECTB K
pa3IMYHBIM KJIaccaM OPTaHUYECKUX COEIHHEe-
HUH;

V3 - xapakTepu3oBaTh: OONHE XUMHUYECCKUE
CBOMCTBAa METAJVIOB, HEMETAJIJIOB, OCHOBHBIX
KJIaCCOB HEOPraHWYECKUX W OPraHUYeCKHX
COCIMHEHUI; CTPOEHHE W  XHMHYECKHE
CBOICTBA HM3YYEHHBIX OPraHUYECKUX COEIU-
HCHUM;

V4 - O0OBIACHATH: 3aBUCHMOCTL CBOWCTB
BEIIIECTB OT UX COCTaBa M CTPOCHHS; IPUPOTY
XUMUYECKOW CBSI3M (MOHHOH, KOBAJICHTHOM,
METaJUINYECKOi), 3aBUCUMOCTh CKOPOCTH XH-
MHUYECKON pEaKIUH W TOJOXKEHUS XUMHYe-
CKOTO PaBHOBECHS OT PAa3IMYHEIX ()aKTOPOB;
VS5 - BBINOJHATH XUMHUYECKUNA OSKCIIEPUMEHT
10 PAaclO3HAaBaHWIO BAXXHEUIIUX HEOpPTraHU-
YECKUX M OPraHMYeCKHUX BEIIECTB.

pHMLIATENBbHOCTD, BAJICHTHOCTh, CTENEHb OKHCIIEHUS,
MOJIb, MOJISIPHAs Macca, MOJISIPHBIA 00BeM, Bellle-
CTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTpoOe-
HUS, PaCTBOPEI, SJEKTPOIUT U HEIIEKTPOIIUT, dICK-
TPONHUTHYECKAsT TUCCONHAINS, OKHCIUTEIh W BOC-
CTAaHOBUTEb, OKUCIICHHE U BOCCTAHOBJICHHUE, TEILIO-
BOH 3 EeKT peaknuu, CKOPOCTh XUMHUIECKOH peak-
LMY, KaTaju3, XUMHUYECKOE PaBHOBECHE, YIIEPOI-
HBI CKeneT, (yHKIHWOHAThHAS TPYIa, U30MEPHs,
TOMOJIOTHSA;

32 - OCHOBHEIC 3aKOHBI XMIMHHW: COXPAHECHUS MacChl
BEILECTB, IIOCTOSIHCTBA COCTaBa, MEPUOJUUYECKUI
3aKOH;

33 - OCHOBHBIE TEOPUU XUMHUU: XUMUYECKON CBSI3H,
SJIEKTPOJIUTUUECKON  AMCCOLMALIMM, CTPOEHUSL Op-
TaHUYECKHX COCIMHCHHIM;

34 - BakHeillINe BellecTBa U MaTepUasbl: OCHOBHbIE
METaJlJIbl U CIUIaBbl; CEpHAasi, COJIIHASA, a30THAS U YK-
CyCHasl KHMCJIOTHI; IIEJI0OYM, aMMHaK, MUHEpaJIbHbIE
yImoOpeHus, METaH, 3TUICH, alleTHJICH, OSH30J, dTa-
HOJI, KHPBI, MbUIa, TJIIOKO3a, caxaposa, Kpaxmal,
KJIETYaTKa, OCTIKH, ICKYCCTBEHHBIC 1 CHHTETUIECKHE
BOJIOKHA, Kay4yKH, TIACTMACCEHI.

1.2. Mecmo oucyunnunst 6 cmpyxmype IIICC3.
[Tporpamma mo y4eOHON DUCHUIUITMHE «XUMHS» SBJISETCS YaCThIO 00pPa30BaTEIbHOM MPOTrPaMMBbI
MOJTOTOBKH CIICIIMAIMCTOB CpenHero 3BeHa no crneruaibHoctu 09.02.07 MHbopMaimoHHbIe CHCTe-
MBI U IPOTPAMMHUPOBAHUE, B YACTH OCBOCHHUS 00IIe00pa30BaTEIHHOM MOAT OTOBKH.

Pa3zpabGoTrana Ha OCHOBaHMH MPUMEPHOI paboveil mporpaMMbl 001100 PA30BATEILHON UCITUTIITMHBI
«XuMus» 11 NTpoecCHOHANBHBIX 00pa30BaTENbHBIX OpraHu3aluii, pekoMeHa0BaHHOi Denepaib-
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HBIM T'OCYAapCTBEHHBIM OOJKETHBIM 00pa30BaTEIbHBIM YUPEKICHUEM JOMOJHUTEIBHOIO Mpodec-
cHOHaJbHOro oOpa3zoBaHusi «MHCTUTYT pa3Butus mnpodeccuonansHoro obpazopanus» (PI'BOY
JITIO UPIIO) nns peanu3aniu OCHOBHOM mpodeccHoHanbHOM oO0pa3oBaTeabHOM mporpammbl CITO
Ha 0a3e OCHOBHOI'O 00IIero 00pa3oBaHus ¢ MOJIy4eHHUEM cpenHero obiero oopazoanus (ITporokon
Nel4 or 30.11.2022 ®I'bOY AIIO UPIIO). Ilporpamma yueOHON JUCUUIIIMHBI IpeHAa3HAUEHA /IS
U3YyYEHUs AUCLMIUIMHBI « XUMUS» B HpodeccHoHaIbHBIX 00pa3oBaTenbHbIX opranuszanusx CIIO,
peanu3yonmx o0pa3oBaTesIbHYIO IPOrpaMMy CPEAHEro 00111ero 0opa3oBaHus B Mpeienax OCBOCHUS
OCHOBHOU TpodeccroHaabHOl 00pazoBaTenbHOil mporpammbl CITO Ha 6a3ze ocHOBHOrO 0b1ero 00-
pa30BaHU MPH MOJATOTOBKE CHELHUATINCTOB CPETHETO 3BEHA.

YueOHas aucuumiinHa «XuMus» oOecreurnBaeT GOpMUpOBAHUE U Pa3BUTHE OOLIMX KOMITETEHITUI

OK 01.; OK 02.; OK 04.; OK 07.

1.3. Konuuecmeo uacoe Ha oceoeHue npocpammol

00BbeM 00pazoBaTeNbHOIN MPOrpaMMBbl B akaJIeMHUUEeCKHX Yacax 72 yaca, B TOM YHCIe:
yueOHasi Harpy3ka o0y4aronierocsi Bo B3aMMOJACHCTBHH C TIperojiaBaTeneM 72 Jaca;
camocTosTeNpHas paboTa oOydarolerocs - - yaca.



2. CTPYKTYPA U COJAEPKAHHUE Y]]

2.1. Obvem u 8udbl yuebHou pabomuol
Bup y4eOHoii padoThI O0BeM yacon
O6bem 00pa3oBaTelbLHOM MPOrpaMMbl B aKa/IeMUYECKUX Yacax (Bcero) 72/72%
Y4yeOHasi Harpy3Ka o0y4aiomerocsi BO B3auMo/IeiiCTBHM C npenojaaBarejieM (Bcero) 72/72%
B TOM YHUCJIC:
TEOopeTHIecKoe 00yUeHme 52 /52%*
nmabopaTopHbIe PabOTHI -
MPAKTUYIECKHE 3aHATHS 20/20*

KypcoBasi paboTa (TIpoeKT) -
CamocTosiTe1bHas padoTa o0y4yarouierocst (Bcero) -
B TOM YHCJIE! -
- paboTa Hag KypcoBO# paboTOMH (IIPOEKTOM)
- YKa3bIBAIOTCS APYTUe BUABI CAMOCTOSTEIFHON paOOThI IPH UX HAJTMYUH -

Tekyu;uzl KOHmMpOJb. KOHTPOJIb HA/] BBIITOJTHCHUECM ITPAKTUYCCKUX pa60T, TECTUPOBAHUC, YCTHBIﬁ OIpoc

Tpomesicymounas ammecmayua: naddepeHInpoBaHHbIN 3a4eT

*B ciry4dac H€O6XOHI/IMOCTI/I HCIIOJIb30BaHUA B y‘l€6HOM mpouecce YaCTUYHO/ UCKIIOUHUTEILHO JUCTAHIIMOHHBIX 06pa-
30BaTEIbHBIX TEXHOJIOTHH - KOJIMYECTBO YaCOB pa6OTI)I IIIIC ¢ 06y‘laIOIHI/IMI/ICSI B JTUCTAHIIMOHHOM Q)opMaTe C IMpuMe-
HCHHUEM JJICKTPOHHOT'O 06yLIEHI/I$I.



2.2.

Temamuuyeckuti nian u cooepaicanue

HaumenoBanune
pazieNioB U TeEM

Coneprxanue y4eOHOTO MaTepHaa, 1abopaTopHbIe PAOOTHI M IIPAKTHYECKUE
3aHATHSI, CAMOCTOSTENbHAs paboTa 00ydJaromuxcs

O0beM
4acoB

YpoBeHn
OCBOCHHS

dopma TeKyIIero
KOHTPOJIA

1

2

4

5

Paznen 1. Teoperuueckue
OCHOBBI XHUMUHU

30

Bsenenue

Coneprkanme yaeOHOTO MaTepraia

Hayunple MeTopI MO3HAHKS BEIIECTB M XMMUYECKUX sIBIICHNH. Posb SKCIIepiMeHTa U TeopuH B
XUMHHU. 3HaueHne XuMun 1pu ocBoenun npodeccuii CI1O u cienmnansHocTeit CIIO TexHn4ecko-
r0 PO MPOPECCHOHATEHOTO 00pPa30BaHMS.

Teoperuueckoe oOyueHHe

JlabopatopHsie paboTHI

HpaKTI/I‘leCKI/Ie 3aHATUA

CamocTrosiTenbHas paboTa 00y4aronuxcs

Tema 1.1 OcHOBHEIE TOHS-
THA U 3aKOHBI XUMHH

Coneprkanue yaeOHOTO MaTepraia

OcHoBHBIE TIOHATHS XUMUH. BemectBo. Atom. Monekyna. XuMU4eCKUil 371eMeHT. AJUIOTPOIHUS.
Ipocteie U crokHBIE BemecTBa. KauyecTBEHHBIH U KOJMMYECTBEHHBIN COCTAaB BEMIECTB. XUMHYC-
ckre 3Haku U Gopmynbl. OTHOCHTENBHBIC aTOMHAs ¥ MOJICKYIIsIpHas Macchl. KomudecTBo Bere-
CTBa.

OcHoBHBIE 3aKOHBI XUMHA. CTeXHOMETpHUS. 3aKOH COXPAHEHHS MAaCChl BEMIECTB. 3aKOH IOCTOSH-
CTBa COCTaBa BEMIECTB MOJIEKYISIPHOW CTPYKTYPBL. 3aKOH ABOTApO U CIEACTBHS U3 HETO.
AnnotpornHble MOauQUKANY yraepoa (anmMas, TpaduT), Kuciaopoaa (KUCIOPOI, 030H).

VYerHslil onpoc

Teoperndeckoe oOydeHme

JlabopaTopHbie pabOThI

[IpakTrueckoe 3aHsATHE
Nel. BeluucieHue OTHOCUTEIbHOM MOJEKYISIPHON Macchl BEILIECTBA.

CamocTosiTenbHas paboTa 00yJaromuxcst

Tema 1.2 Tlepuognueckuii
3aKoH U [lepuoanueckas
CHCTEMA XHUMHUYECKUX dJIe-
menTtoB [[.W1. Menpeneena.
CtpoeHne aToMa U BeliecTBa

Coneprxkanue yaeOHOro MaTepuaia

14

[lepuoanueckast cucrema xumudeckux snemeHToB J.W. MenzaeneeBa. ®usndeckuii cmpica [lepu-
oaunueckoro 3akoHa J[.M. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUYECKUX dJie-
MEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUU C TTOJIOKCHUEM XUMHU-
yeckoro 3neMeHTa B [lepuoanyeckoit cucreme. MupoBo33peHuecKoe U HaydyHoe 3HaueHue [lepu-
oanueckoro 3akona [I.1. Menneneera. [Ipornossr .M. MenaeneeBa. OTKpbITHE HOBBIX XUMUYE-
CKHX DJIEMEHTOB.

CoBpeMeHHass MOJIeNTb CTPOCHUS aroma. JJIEeKTpOHHAas KoHgurypauus aroma. Kiaccuduxanms
XMUMHYECKUX 3JIEMEHTOB (S-, p-, d-3JieMeHThI). BajieHTHBIC 37eKTpOHBI. BaleHTHOCTE. DICKTPOH-
Has MPHUPOJIa XUMHUYECKOHN CBA3H. DJNEKTPOOTPHUIIATEIIEHOCTh. BUAbI XUMHUYECKON CBsI3U (KOBa-
JICHTHAs1, MOHHAs, METATMUECKAasl, BOJOPOJIHAS) U CITOCOOBI e 00pa3oBaHus.

VYernslit onpoc,
TECTUPOBaHHE

Teoperndeckoe oOydeHme

JlabopaTopHbIie pabOThI




HpaKTI/I‘—IGCKI/IC 3aHATUA

Ne 2 BaneHTHOCTh XUMHYECKHX 37eMeHTOB. CocraBieHue (HOpMyIbl COEAUHEHUS 110 BaIEHTHO-
CTAM XUMHYECKHUX 3JIEMEHTOB

Ne 3 CrerneHb OKUCIECHHS XHUMHYECKHX 3JIeMEHTOB. COCTaBIICHHE q)OpMyJ'II)I COCIUHCHHA 110 HU3-
BCCTHBIM CTCIICHAM OKHUCJICHUS 3JICMCHTOB

Ned4 Ompenenenue 1 XapakTepUCTHKA BUJJOB XUMHUYECKHX CBSI3EH

\S}

No5 XapakTeprcTrKa XMMHYECKOTO 3JIEMEHTa 110 ero noxoxenuto B [ICX0D

CamocTrosTenpHas pa60Ta o6yqa}oumxcsl

Tema 1.3 Boga.
PacTBopbI. DieKTpoauTHYE-
CKasl IMCCOIHanus

Coneprkanue yaeOHOTO MaTepHraia

10

Bomna. PactBopsl. PactBopenune. HachimeHHbIe, HEHACHIIICHHEIC, TIEPCHACHIIICHHBIC PACTBOPHI.
MaccoBas 03151 pacCTBOPEHHOTO BEIIECTBA

DIEKTPOTUTHYECKAS JUCCOUAIIHS. DIEKTPOIHUTHI ¥ HEAICKTPOIUTEL. MeXaHU3MBI 3JIEKTPOIUTH-
YEeCKOH JUCCOIAAINM.

CTeneHp 3MeKTPOIUTHYSCKON nucconrariy. OCHOBHEIC MTOJIOKEHUS TCOPHU DIIEKTPOITUTHIECKON
Jiccorpau. KucuoTsl, OCHOBaHHS U COJIM KaK 3JICKTPOIUTHI.

VYerasblil onpoc

Teoperuueckoe oOyueHHe

JlabopaTtopHsie pabOTHI

[IpakTHueckoe 3aHsATHE
Ne6 Pemrenue 3amad mo Teme «PacTBOpEI»
No7 DnexTponuTHaecKas TUCCOIHAITUS

NSNS

CamocrosTenpHas paboTa 00yJaromnXCs

Paznen 2. Xumuueckue pe-
aKIHI

Tema 2.1 XuMH4ecKue peak-
1012001

Coneprkanme yaeOHOTO MaTepraia

N[ e

Krnaccudukanust Xumuueckux peakiui. Peakiuy coemHeHus, pa3ioKeHus!, 3aMeleHus1, ooMe-
Ha. Karanuruueckue peakiuu. OOpaTtiMble 1 HeoOpaTuMble peakiuu. [ 'OMOreHHbIE W reTepo-
TeHHBIE PeaKkHuu. JDK30TePMHUIECKHE M IHIOTEPMHUYECKNE peakuu. TemnoBoi addext xumude-
CKUX peakuuid. TepMOXUMUYECKHE YPAaBHEHNUSI.

OKHUCINTENBHO-BOCCTAHOBUTENBbHBIE peakiud. CTeneHb okucneHus. OKUCIUTENb U BOCCTAHOB-
nenue. BoccranoBuTens u okucnenne. Metos 35eKTpoHHOTo Oananca Jyis COCTaBJIeHUS ypaBHe-
HUU OKHCIUTENBHO-BOCCTAHOBUTENBHBIX PEAKIIHI.

YerHblii onpoc

Teopernueckoe oOyueHHe

JlabopaTtopHbie paboThI

[NpakTudeckoe 3aHATHE
Ne 8 PaccraHoBKa KO3 (DHUIIMEHTOB B XUMHUYCCKUX PEAKIIHSX.

CaMocrosTenpHas paboTa 00yJaromuxcs

Tema 2.2 Kunernueckue u
TEPMOJIMHAMHUYECKHUE 3aK0-
HOMEPHOCTH MIPOTEKAHHUS
XUMHYECKUX PEaKITUit

Coneprkanme yaeOHOTo MaTepraia

CKOpOCTh peaKIlny, ee 3aBUCUMOCTh OT Pa3INYHBIX (PaKTOPOB: IMPUPO/IBI pEarnpyIOINX BEIIECTB,
KOHIEHTpALlUH PEearupyroniiuX BELIeCTB, TEMIEPATYPhl U IJIOLIaU PEaKIIMOHHON MOBEPXHOCTH.
TerutoBbie 3P PEKTh XUMHUECKUX PEAKIIUA. DK30- ¥ SHJOTEPMUIECKHUE, PEaKIIHH.

OOpaTMOCTh peakiuii. XMMHYECKOE PAaBHOBECHE M €r0 CMEIIEHHE TIO/ IEWCTBUEM Pa3INYHBIX

VYerHblil onpoc




(l)aKTOpOB (KOHHGH’I‘paIII/Iﬂ pCarcHTOB HJIK IMPOAYKTOB pPCAKIUU, HABJICHUC, TeMnepaTypa) JJIsL
CO31aHUs OIITUMaJIbHBIX YCJ'IOBI/Iﬁ IMMPOTCKAHNA XUMHUYCCKHUX TMPOICCCOB. HpI/IHHI/IH Jle IllaTenbe

Teoperndeckoe oOydeHme

JlabopaTopHbIe pabOTHI

HpaKTI/I‘-IeCKI/Ie 3aHATUSA

CaMocrosTenpHas paboTa 00yJaroIInXCs

Paznen 3. Ctpoenue wu
CBOWCTBA  HeEOpraHHue-
CKHUX BEIICCTB

Tema 3.1 Knaccudukarms,
HOMEHKJIATypa U CTPOCHUE
HEOPTaHWYECKUX BEIECTB

Coneprkanue yaeOHOTO MaTepHraia

IMpenmer Heoprannveckoi xumun. Kinaccudukarust Heoprannieckux BemiecTs. [IpocTsie u ciox-
Hble BemecTBa. OCHOBHBIE KJIACCHI CIOXKHBIX BEIIECTB (OKCHIBI, THAPOKCUABI, KUCIOTHI, COJIN).
B3anMOoCBs3p HEOPraHMYECKUX BEIECTB. ArperaTHble COCTOSHUS BellecTBa. Kpucrammmueckue u
amop¢usle BemiecTBa. THIBI KPUCTALIMUECKUX PEIICTOK (aTOMHasi, MOJEKYyJspHas, HOHHAs, Me-
TaJUTM4YecKast). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAUIMYECKON PEIIETKH.
3aBUCHMOCTh XMMUYECKOH aKTUBHOCTU BELIECTB OT BHAA XUMHUYECKOH CBSI3U M THUIA KPUCTALIHU-
4yecKoi pemieTky. [I[puauHbpl MHOTO0OOpa3us BElIeCcTB

VYerHblii onpoc

Teoperuueckoe oOyueHne

JlabopaTopHbIe pabOTHI

[IpakTrueckue 3aHATHA

Ne9 B3amMoCBsI3b KI1aCCOB HEOPTAHUIECKUX COSTUHEHUH

CamocTrosTenpHas pa60Ta o6yqa}oumxc;1

Tema 3.2 dusuko-
XMUMHYECKHE CBOWCTBA HEOP-
raHUYECKUX BEILECTB

Coneprkanme yaeOHOTO MaTepHraia

10

Mertamner. O0mue pu3ndeckne 1 XUMIYECKUe cBOicTBa MeTaioB. CriocoOBI morydeHus. 3Have-
HHUE METAIJIOB M HEMETAIJIOB B MPUPOJIE U KU3HEACITEIFHOCTH YeN0oBeKa U opraHu3mMoB. Koppo-
3Ms1 METAJUIOB: BUABI KOPPO3HUH, CIIOCOOBI 3aIIUTHI METAJIIOB OT KOPPO3HH.

Hemeramnsl. O6mue ¢usnyeckne W XMMHUYECKHE CBOMCTBa HEMETAUIOB. TWITMYHBIE CBOICTBa
HemetawioB [V— VII rpynn. Kinaccugukanys 1 HOMEHKJIATypa COeTMHEHHH HEMETaIJIOB.
XuMHUYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPTAaHWYECKUX BELIECTB (OKCHIOB, THIPOKCHIOB,
KHCJIOT, COJIed U ZIp.). 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB MPOCTHIX BEILECTB, BOJAOPOJHBIX
COEIMHEHUH, BBICIIUX OKCUIOB U THIPOKCUIOB

YerHblii onpoc,
TECTHPOBaHUE

Teoperuueckoe oOyueHHe

10

JlabopaTtopHbie pabOTHI

[IpakTrueckue 3aHATUA

CamocTosiTenbHas paboTa 00y4aronuxcst

Paznen 4. Ctpoenue u cBoii-
CTBa OPTaHUYECKHX BEICCTB

16

Tema 4.1 OcHOBHBIE ITOHS-
THUSI OPraHMYECKON XUMUH U
TEOpHUs CTPOCHUSI OpraHuye-

Coneprkanme yaeOHOTo MaTepraia

[losiBneHre U pa3BUTHE OPraHUYECKON XUMUU Kak Haykd. [Ipeamer oprannueckoil xumuu. Mecto
U 3HAUYEHHE OPraHNYECKOM XMMHH B CCTEME €CTECTBEHHBIX HayK.

VYerHbIil onpoc




CKHX COCINHEHUH

XUMUYECKOE CTPOEHHE KaK MOPSIIOK COENHEHH aTOMOB B MOJIEKYJIE€ COIIACHO UX BAJIEHTHOCTH.
OCHOBHBIE [TOJIOKEHHSI TEOPUU XUMUYECKOTO CTPOEHUs OpraHuueckux coequHeHuit A.M. bytie-
poBa. YTIIEpOIHBII CKeNeT OpraHnIecKOi MOJEKYIbl. 3aBICHMOCTh CBOWCTB BEHIECTB OT XUMHU-
YECKOTO CTPOCHUS MOJIEKYI. MI3oMepus 1 n30Mepsbl.

[onstie o ¢pyHkunoHampHOU Tpynme. Pagukan. [IpuHIMIBEL KiaccnuKaul OPraHMYECKIX CO-
ennHEeHNH. MexayHapoaHas HOMEHKIIATypa W MPUHIMITEI HOMEHKIIATYPbl OPTaHHYECKUX COEIH-
HeHuil. [lonsTHe 00 a30TcoaepKamX COeNMHEHMX, OMOJIOTHYECKH aKTUBHBIX BellecTBax (yrie-
BOJIax, )KUpPax, OeIKax M JIp.), BRICOKOMOJIEKYIAPHBIX COCAMHEHUAX (MOHOMED, MOIMMED, CTPYK-
TYPHOE 3BEHO)

TeopeTtuueckoe o0y4eHue

JlabopaTopHbie pabOThI

HpaKTI/I‘IGCKI/IC 3aHATHUA

CamocTosiTenbHas paboTa 00y4aronuxcs

Tema 4.2 CpoiicTBa opranu-
YEeCKHUX COeTUHEHUUN

Coneprxkanue yaeOHOro MaTepuaia

OU3MKO-XMMUYECKHE CBOMCTBA OPraHUYECKUX COEAMHEHUH OTIENBHBIX KJIACCOB (OCOOCHHOCTH
KJTaccu(pUKaid U HOMEHKJIATYPHl BHYTPU KJIacca; TOMOJIOTHUYSCKUH psn M obmas (opmyna;
n3oMepus; GU3NIECKUE CBOMCTBA; XUMHUYECKHE CBOMCTBA; CITOCOOKI ITOTyUCHHUS ):

— TIpeAeTbHBIC YIICBOAOPOIE! (TKaHBI M IIMKJIOATKAHBI). [ OpeHre MeTaHa Kak OJUH W3 OCHOB-
HBIX WUCTOYHHKOB TEIIa B MPOMBIIUICHHOCTH M ObITy. CBOWCTBA MPUPOJHBIX YIIICBOJIOPOJIOB,
Hax0XJIeHHE B IPUPOJIC U MPUMEHEHHUE aJIKaHOB;

— HeTpeneNbHbIC (aJKEHBI, aTKUHBI U aJKaJUCHBI) U apOMAaTHYCCKUE YIIIEeBOMOPOLI. [ opeHue
aleTUIIeHa KaKk UCTOYHUK BBICOKOTEMIIEPATYPHOIO TJIAMEHHU JIsl CBAPKU U PE3KU METAIIIOB

— KHCJIOPOJICOJICPKAIINE COSAUHCHUS (CITUPTHI U (PEHOJIBI, KAPOOHOBBIC KUCIOTHI U 3(UPHI, allb-
JIETUJIbl U KETOHBI, KUPBI, YIIeBobl). [IpakTnyeckoe MpuMeHeHHe STUIICHIIIMKOIIA, TIIMIepUHA,
¢denona. [Ipumenenne (opmaibaeruia, aneTaablerua, YKCYCHOW KHCIOTHI. MbLTa Kak COJU
BEICITX KapOOHOBBIX KUCIOT. MOFOIINE CBOMCTBA MBLITA

— a30TcoJepXKaIlre COSANHEHN (AaMUHBI M aMHHOKHUCIIOTHI, OeNKH). BBICOKOMONIEKYIsIpHEIE CO-
eMHEeHVsI (CHHTETHYSCKIEe U OMONOTHYECKH-aKTHBHBIE). MOHOMEp, TTOMMEp, CTPYKTYPHOE 3Be-
Ho. [TonuMepu3zanus STUIIEHA KaKk OCHOBHOE HAalpaBJIE€HUE €r0 UCIIOJIb30BaHUS.

I'enernyeckas CBsi3b MEXKAY KJIACCAMU OPTaHUYECKUX COCAUHEHUN

VYeraslii onpoc

Teopermndeckoe obydeHue
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JlabopaTtopHbie paboThI

HpaKTI/I‘-ICCKOe 3aHATHEC

Ne 10 Hedtp 1 criocoOBbI ee mepepadoTKH

CamocTosiTenbHas paboTa 00y4arouxcst

JuddepenunpoBanHbIit
3aduer

Ilepeyens Bonpocos k Au¢depeHIUPOBAHHOMY 3a4eTy
1. Ilpenmer u 3amaun xumun. Haydabie MeTOIbI O3HAHMS BELIECTB M XMMUYECKHX SBJICHUH. Ponb 3kcnepuMeHTa U TEOpHH B

XHUMUU.

2. OcCHOBHPIC IOHATHSA XUMHUHU: XUMHYECKUI PIEMEHT, aTOM, MOJIEKYJIa, BEIIECTBO, aJUIOTPOITHSI.




e

o0

10.

11.

12.

13.

14.

15.

16.
17.
18.
19.
20.
21.
22.
23.

24,

OCHOBHBIE 3aKOHBI XUMHUH: 3aKOH IOCTOSIHCTBA COCTaBa BELIECTBA, 3aKOH ABOTaJpo, 3aKOH COXPAHEHUS MAaCChl BEIIECTBa,
nepuonudeckuii 3akoH /I.11. Menneneena.

Crpoenne Ilepumognueckoii cucrtemsl xuMmudeckux 3iemeHToB J[.M. MenneneeBa, 3aKOHOMEPHOCTH M3MEHEHHS CBOWCTB B
CHCTEME U €€ 3HaAUCHNE.

CrtpoeHne aToMma XUMHIECKOT0 drreMenTa. [IpuBectn mpuMep Ha 3nemenTax 1-3 mepuoma IICX3 .M. Menneneesa.

CocraB 1 cTpoeHHe BemiecTBa. Xumudeckas (Gopmyna. OTHOCHTENbHAsS aTOMHas U MOJIEKYJsIpHash Macca. MaccoBast TOJist
3JIEMEHTa B XUMUYECKOM COCTMHEHNHU. BRIYHCINTE MaCCOBYIO IOIEO AIIEMEHTOB B COSMHEHUU (TI0 BRIOOPY MIPETIO1aBaTEeIs ).
Turel XUMUYECKON CBS3H: MOHHASI, KOBAJCHTHASI, METAUTMYECKAsi, BOJIOPOIHAS, MEXaHN3M 00pa30BaHMsA, CBOICTBA BEIIECTB
C pa3IMYHBIMU XUMHYECKUMHU CBA3sIMH. [IprBeCTH MprMep cXeMbl 00pa30BaHUs KaXIOTO THUIIA CBA3H.

JlucriepcHbIe CHCTEMBI: COCTaB, KiIacCH(UKAITIH, TPUMEPHI BEIIECTB, CBOIICTBA BEIIECTB.

UYucTrle BemecTBa U cMecH. Bumel cMecel, MX 3HaueHHe. BRIYHCINTE MacCOBEIE OJTM KOMITOHEHTOB BEIIECTB B CMecCH (IO
BBIOOPY NPENOAaBaTes).

OCHOBHBIC TIOJIOKCHUS TCOPHUH SCKTPOIATHICCKON AUCCOIUANY, (POPMYITHPOBKA U MX CYIIHOCTh. 3alycaTh YpaBHCHHUC B
MOHHOM BHJIE (110 BEIOOPY MIPENoaaBaTes).

Kucnotel B cBeTe TEOPUM AIIEKTPOJIUTUYECKON AUCCOLMALUU: MOHATHE KUCIOTBI», UX CBOMCTBA M 3HAUEHHUE. 3alucaTrh
YpaBHEHUS PeaKI1il B HOHHOM BUJE, TOJTBEPKIAIOIINE CBOMCTBA KUCIIOT.

OcHOBaHUsI B CBETE TEOPUHU HIEKTPOJIIUTUIYECKON JUCCOIHAIINN: TTOHSTUE «OCHOBAHMSI», UX CBOMCTBA W 3HAUEHHE. 3alKCcaTh
YpaBHEHUS peaKkIil B MOHHOM BUJE, TOJATBEPKIAOIINE CBOMCTBA OCHOBAHUN.

Conu B cBeTe TEOPHUH IEKTPOIUTUUECKON AMCCOLMAIMU: MTOHATHE «COJIM», UX CBOWCTBA M 3HAa4YEHHUE. 3amucaTh ypaBHEHUS
peakuuii B MOHHOM BHUJE, TOATBEPKIAIOIIUE CBOMCTBA COJIEM.

OKcHIBI B CBETE TEOPUH IJIEKTPOIUTHUECKON TUCCOIMAIINN: TTOHITHE «OKCUIBD, UX CBOWCTBA M 3HAYCHHE. 3alucaTh ypaB-
HEHHS peaKkInii B MOHHOM BHJIE, TIOATBEPIKAAIOIINE CBOWCTBA OKCHIIOB.

Knaccudukanmm XuMU9IecKUX peaknnii: 10 KOJUIECTBY U COCTaBY PEAreHTOB U MPOAYKTOB PEAKIINH, IT0 H3MEHEHHUIO CTEIICHH
OKHCIICHWSI, TI0 TETIOBOMY (P QEKTy, IT0 HATMIHIO KaTaIn3aTopa, Mo ()a30BOMY COCTOSIHHIO | T.1. [IpuBecTr nmpuMeps! ypas-
HEHHUH peaknuii K KaKIOH KIacCHPUKAIIIH.

CKOpOCTh XUMUYECKOW peakiu. @aKkTophl, BIUSIONNE Ha CKOPOCTh XUMUIECKON peakIui. XUMIYECKOe PABHOBECHE U CITO-
co0sI ero cmemeHus. [IpuBecTr mpuMep crocoOOB CMEIIEHUS XUMUYECKOTO PABHOBECHS Ha PEAKIIMU CHHTE3a aMMHaKa.
Meramner: monoxernne B [ICXD JI.. MeHneneeBa, cTpoeHre aroMma, (pU3MUYECKIe W XUMHUYECKHAE CBOMCTBA, IPUMEHECHHUE.
[IpuBecTn mMpuUMepsl XMMUYECKUX PEaKIUii METAIDIOB HA KOHKPETHBIX MpHMepax (YpaBHEHHUS 3alUCaTh B MOJCKYISIPHOM H
WOHHOM BHJIE).

Baxneiimie MeTayuTbl MPOMBINIUICHHOCTH: CBOWCTBA, UX NpuMeHeHue. CIUTaBhl: BUIBI, HX PUMCHCHHE.

Crroco0bI TOTyYeHHSI METAJUIOB: OOIIME JTAITBl POU3BOCTBA, BUIBI METAILTYPTHH C TIPUMEPaMHU.

Koppo3snst MeTansioB: oHsTHE, BUIBI KOPPO3HH U CIIOCOOBI 3aIIUTHI OT KOPPO3UH.

Hemerammsr: monoxernne B [ICXD [I.. MenneneeBa, cTpocHHe aToMa, GU3NICCKUAE U XUMUYCCKHE CBOWCTBA, IPUMEHECHUE.
IIpuBecTn mpuMephl XUMUIECKHAX PEaKIIHiA HEMETAUIOB Ha KOHKPETHBIX IIpUMepax (YpaBHEHHUS 3allUCAaTh B MOJICKYIIIPHOM U
WOHHOM BHJIE).

Teopust cTpoeHust opranudeckux coenruHeHuil A.M. ByTnepoBa: NpeanocbUIKU CO3JaHMsl, TOJIOKEHNUSI TEOPUU U UX TOSCHE-
HUE C IpUMEpaMHu, e¢ 3HaAUCHHE IS PA3BUTHSI XUMHH.

ANKaHBI: COCTaB, CTPOCHUE, N30MEpHsI, HOMEHKJIATypa, (PU3NIECKUEe N XUMHUIECKNE CBOWCTBA, CIIOCOOBI MOIyUeHHE, TPIMe-
HEHHE.

ANKeHBI U aJKWHBI: COCTaB, CTPOCHUE, H30MEpHs, HOMEHKIIATYpa, PU3NIECKUE U XMMUIECKHE CBOWCTBA, CIIOCOOBI MOTyde-




HUEC, IPUMCHCHUC.

25. AJNKajueHbl M apeHbl: COCTaB, CTPOEHHE, U30MEpHsl, HOMEHKIJIATypa, (PU3NUECKHe U XUMHUECKHUE CBOWCTBA, CIIOCOOBI MOTyd e-
HHE, IPUMEHEHHE.

26. CroupTsl: COCTaB, CTPOSHHE, H30MEpHs, HOMEHKIIATypa, GU3NIECKAe U XUMUIECKHE CBOMCTBA, CIIOCOOHI MOTyYeHne, IpuMe-
HEHHe.

27. KapOOHOBBIE KHCIIOTHL: COCTaB, CTPOCHUE, N30MEPHs, HOMEHKJIATYpa, PU3MUECKUe U XUMHUYECKHE CBOMCTBA, CIOCOOBI TOTY-
YeHHe, NPUMEHEHHE.

28. YTIeBOIBI: COCTaB, CTPOCHHE, M30MEPHS, HOMEHKIIATYpa, (PU3MUECKUEe U XMMHYECKIE CBOHCTBA, CIIOCOOBI MOTyICHUE, MPH-
MEHEHHE.

29. AsoTcozepiKallre OpraHMueckue COeNHEHUS] — AMMHBI, aMHHOKHCIIOTHI, OEJIKM: COCTaB, CTPOSHUE, M30MEPHsl, HOMEHKIIATy-
pa, pu3uUYecKne 1 XUMHYECKHE CBOHCTBA, CIIOCOOBI OTyYeHNEe, TIPUMEHECHNE.

30. Inactmaccel. ITosrydenne monmuMepoB peakiyeii moMMMepr3any U MOJHUKOHIeHCAaIuH. TepMOIUTacTHIHbIE M TEPMOPEAKTHB-
HbIe 1acTMaccel. OCHOBHBIE MTPEACTABUTENH TIIACTMACC.

Bcero 72/72%
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3.1 Tpebosanus k MamepuanbHo-mexHUuecKkomy obecneyenuio
Peamuzanus V]I Tpebyer Hanu4aus:
[Tomernienue - 45. KabuHer XUMHUH ISl IPOBEACHUS IMPAKTUUYECKUX 3aHATUH, TUCIUTLIHHAPHOM,
MEXAMCUMIIIMHAPHON U MOYJIbHOU ITOATOTOBKH.
AynuTopusi YKOMIUIEKTOBaHa Y4eHMUYECKOH Mebenbio u nockoi. KommbroTep, cTon ¢ pakoBH-
Hoil. Crenp «llepmonnueckas cucrema xumudeckux sneMmeHToB (.M. MenneneeBa». CreHn
«PacTBOPUMOCTB KHCIIOT, OCHOBAHMM, COJIel B BOJE U cpefa pacTBOpoB». CTeHa «DIIEKTPOXH-
MUYeCKHH psn HanpspkeHus MeramioBy». Crenn «KoHcranTel aucconuanuu kuciaot». CreHa
«Koncrantsl nuccornuanuu ocHoBanui». Crena «Kapra mupa". Kosekmus meramios. Komnek-
s «Hedts u ee mponyktb». Komnekuus «Munepansl 1 ynodpenus». Komnexkuus «KameHHbIi
yroib». Komneknus «Amomuauiy ['moodyc 3emnu ¢uszndeckuii (9mr). MynasTuMeaunitHoe 000-
pyZOBaHHE: IPOEKTOP, SKpaH, KOMIbIOTEp (2 IIT).
[Tomemenue -24. bubnmoreka, YUTaJIbHBIA 3a] C 30HOW M CaAMOCTOATENBHOM pPabOTHI.
AynuTopus YKOMIUIEKTOBaHa ydeHH4Yeckoil mebenpio. Komnbioreps! (3 mt) ¢ nocrynom B MH-
tepuer, DMOC, OBC. [Ipuntep.

3.2. Yuebno-memoouueckoe u ungopmayuonrHoe obecneyerue
[lepeueHb pekOMeH1yeMbIX YU€OHBIX U31aHUMN:

e (OCHOBHBIEC UCTOUHUKHU:
1. Pynsutuc, I'. E. Xumus. 10 knacc. ba3oBbiil ypoBens : yueOnuk / I'. E. Pyasutuc, @. T.
@enpaman. - 10-e uzn., crep. - Mocksa : IlpocBemenue, 2023. - 224 c. - ISBN 978-5-09-
108896-0. - Tekcr : anexktponusiii. - URL: https://znanium.com/catalog/product/2126368
2. Pynsutuc, I'. E. Xumus. 11 xmacc. basoBbiii ypoBens : yueOnuk / I'. E. Pymsutuc, @. I
O®enpaman. - 10-e u3m., crep. - Mocksa : IlpocBemenue, 2023. - 224 c. - ISBN 978-5-09-
108904-2. - Tekcr : anexktpoHHsbIi. - URL: https://znanium.ru/catalog/product/2126369

e JlONMOMHUTENbHBIE UCTOYHUKHU:
1. AudunorenoBa U.B. Xumus. bazoBsiii yposenb: 10—11 knaccel : yuebnuk aiust COO / U. B.
AundunorenoBa, A. B. baokos, B. A. IlonkoB. - 2-¢ u3a. ; uchp. u gon. - Mocksa : FOpaiir,
2024. - 290 c. - (O6meodpazoBatenbhblii muki). - URL: https://urait.ru/bcode/544870.

e [lepuoguueckue U3naHuUs:
1. Bectnuk MockoBckoro ynusepcutera. Cepus 2. Xumus : Hayd. xxypHai / MI'Y. - Mocksa,
2019-2024. - Boixomutr 1 paz3 B 2 wmecsna. - OcHoBan B 1946 1. - URL
https://dlib.eastview.com/browse/publication/9065.
2. Biomedical chemistry: research and methods / Hayuno-uccnenoBarenbCkuii HHCTUTYT OnO-
Menu-uuHekoi xumun uM. B.H. Opexosuua (Mocksa). - Mocksa, 2018-2024. - Beixonut 4 paza
B roa. - M3paercsa ¢ 2018 r. - URL : https://elibrary.ru/contents.asp?id=37184224.
3. Universum: Xumus u buonorus / OOO MexnyHapoaHbIil IIEHTp HAyKU W 00pa3oBaHUs. -
MockBa, 2013-2024. - WMspmaercas c¢ 2013 r. - Beixogur 12 pa3 B rom. - URL
https://elibrary.ru/contents.asp?id=36852571.
4. Ycnexu coBpemennoro ecrectsoznanus / OO0 "Usmarensckuit JJom "Axagemus EcrectBos-
Ha-Hus". - Ilensa, 2002-2024. - Uzpaercs ¢ 2001 r. - Beixomutr 12 pa3 B rox. - URL :
https://elibrary.ru/contents.asp?id=37033328.
5. Ycnexu B XUMUU ¥ XUMHUYECKOH TexHONOruu / POCCUNCKHMIT XMMHKO-TEXHOJIOTUYECKUN YHU-
BepcuteT uM. JI. 1. Menaeneea. - Mocksa, 1999-2024. - Uzpaetrcs ¢ 1999 r. - Beixonur 12 pas
B rox. - URL : https://elibrary.ru/contents.asp?

¢  VY4eOHO-METOAUYECKUE:
1. CaBenko D. @. Xumus : METOAMYECCKUE YKa3aHUs 110 BBIMIOJHEHUIO MPAKTUYECKUX paboT 00Yy-
yaronmxes s cnenuansaocter: 15.02.16 Texnonorust mammuaocTpoenus; 15.02.17 MoHTtax,
TEXHUYECKOE 00CITy)KHBaHHE, IKCILTyaTallds U PEMOHT MPOMBIIIIEHHOTO 000py10BaHus (110 OT-
pacisim); 09.02.07 MudopmanmonHbsle cucteMbl U mporpammupoBanue; 22.02.06 CapouHoe
npousBoacTBo; 22.02.08 Merammypruueckoe TpPOM3BOACTBO (MO BHIAM TPOU3BOJICTBA);
23.02.07 Texaudeckoe OOCTY)KMBAHHE U PEMOHT JBUTATEJICH, CUCTEM M arperaToB aBTOMOO M-
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neii; 27.02.07 YnopaBieHue KauecTBOM MPOAYKIIUH, MPOIECCOB U ycuyr (1o orpacisim) / O. .
CaBenko ; Yal'V, ABromex. TexHukyM. - 2024. - HeomyOmumkoBauHBIH pecypc. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/16116.

Benyuwii cnennanuct / [IesixoBa 1.H. | Zovecee—ygr— | 27.05.2024

JI0OJDKHOCTD COTpYAHHMKA HAay4HOUH OHOIHO- [025(6) MOJNUCH nara
TEKH

e [Ipodeccuonanpubie 6a3bl JaHHBIX, HH(POPMAIIMOHHO-CIIPABOYHBIE CHCTEMBI:
1. DneKTpOHHO-OMOIMOTEeYHbIE CHCTEMBI:
1.1. Hudposoit obpazoBaTenbHblii pecypc IPRsmart : s1ekTpoHHO-OMONIHOTEUHAs cucTeMa :

cait / OOO Kowmnanus «A# Ilm Ap Memma». - CapartoB, [2024]. — URL:
http://www.iprbookshop.ru. — Pexum poctyna: ans 3aperucTpup. mnojiab3oBarenei. - TekcT :
JJIEKTPOHHBIN.

1.2. O6pasoBarensHas miardopma FOPAMT : 06pa3oBaTenbHbLi pecype, FNeKTPOHHAS GHOIHO-
Teka : caiit / OO0 DuektponHoe m3matensctBo «IOPAWT». — Mocksa, [2024]. - URL:
https://urait.ru . — Peskum qoctyna: 1jisi 3aperucTpup. moib3oBaresnei. - TeKCT : 3JeKTpOHHBIM.
1.3. ba3za manHbIX «2nekTpoHHas 6ubimoreka Texaundeckoro BY3a (ObC «KoHcynbTaHT cTy-
JIEHTa») : DJIEKTPOHHO-OMOMoTeunas cucrema : calt / OOO «Ilomurexpecype». — Mocksa,
[2024]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum noctyma: nis 3aperu-
CTpHP. MOJb30BaTeNEH. — TEKCT : 3JEKTPOHHBIN.
1.4. KoHcynbTanT Bpaya. DieKTpoHHas MeAULIMHCKas 6ubaroTeka : 6a3a gaHHbIX : cailt / OO0
«BpIcmias mkona opraHu3alyy ¥ yIpaBJIeHHs 3 paBooXpaHeHneM -K OMITIeKCHbI MEIUITMHCKUT
KOHcaNTUHI». — MockBa, [2024]. — URL: https://www.rosmedlib.ru. — Pexxum nocrymna: ajs 3a-
perucTpup. noyib3oBaresneil. — TeKCT : 3JeKTPOHHBIH.
1.5. bonburas MmeaumHCKass OMOIMOTEKA : ANEKTPOHHO-OMOMMOTeuHas cucrema : cait / OO0
«byxkamy». — Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum nocrymna: amns
3aperucTpup. nojab3oBaTenei. — TEeKCT : 2JIeKTPOHHBII.
1.6. OBC Jlanp : snekTpoHHO-OMOMMoTeuHas cucrema : cadt / OOO DBC «Jlanb». — CaHKT-
[TerepOypr, [2024]. — URL: https://e.lanbook.com. — Pexxum noctyna: muist 3apeructTpup. molb-
3oBaTeneil. — TeKCT : 2JeKTPOHHBIN.
1.7. ObC Znanium.com : 371eKTpoHHO-OMOIMOTeuHas cuctema : cat / OOO «3HaHuym». -
Mockaa, [2024]. - URL: http://znanium.com . — Pexxum goctyna : Juist 3aperucTpup. nojib30Ba-
Tesel. - TeKCr : 3JIIeKTPOHHBIN.
2. Koncynerantllmoc [OnekTpoHHBIN pecypc]: cnpaBoyHas npaBoBas cuctema. / OO0 «KoH-
cyabTadT [lmocy - DnexTpoH. naH. - Mocksa : Koncynsrantllmoc, [2024].
3. eLIBRARY.RU: HayuHas ssekrponHas 6ubmmuoreka : cait / OOO «Hayunas DnekTpoHHas
bubmoteka». — Mocksa, [2024]. — URL: http://elibrary.ru. — Pexxum gocTyma : 1js aBTOPH3.
II0JIb30BATENEN. — TEKCT : 3JIEKTPOHHBIN
4. denepanbHas rocyaapcTBeHHas MHpopManuoHHas cuctemMa «HanuoHanbHas 3JEKTPOHHAS
oubmmoreka» : 3nekTpoHHas Oumbimmoreka : cait / ®I'BY PI'b. — Mocksa, [2024]. — URL:
https://H30.pd. — Pexxum nocryna : ans nonb3oBaTenell HayyHoU OmOmmMoreku. — Teker : aek-
TPOHHBIN.
5. Poccuiickoe oOpa3oBanue : penepanpHbiid mopTan / yupenutenb OIAY «OUILTO». — URL:
http://www.edu.ru. — TeKCT : 37I€KTPOHHBIH.
6. DnexTpoHHas OubimoreyHas cucrema Yal'V : moxyinb «QnekTpoHHas o6ubmmoreka» ABUC
Mera-I1PO / OO0 «/lata Dxcnpecc». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexxum nocry-
na : JUIsl mojb3oBaTesneil HaydyHol Ou6aoTeku. — TeKCT : AIEeKTPOHHBIH.

e IIporpammHoe obecrieueHue
1. OC Microsoft Windows
2. MicrosoftOffice 2016
3. «MoitOpuc CtangapTHBIN»
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http://znanium.com/
http://elibrary.ru/
https://нэб.рф/
http://www.edu.ru/index.php
http://www.edu.ru/
http://lib.ulsu.ru/MegaPro/Web

CoriacoBaHoO:

vt
Be 1y it HEDKeHep /| Ilypenxo}0.B. / T 27.05.2024

JlomkHOCTB coTpyaHuKa Y UTuT TIO/ITHChH jata

3.3. Cneyuanvnule ycnosus 011 ooyuarowuxcsa ¢ OB3

B cnyyae HeoOXxoqumocTH, 00y4aomMMcs U3 YUCha JHIl C OIPaHUYEHHBIMU BO3MOXKHOCTSIMH
310pOBBS (T10 3asBJICHUIO 00YYAIOIIErocsi) MOI'yT IPEAJIaraThCsl OHU U3 CIEAYIOIINX BapHAHTOB
BOCTIPUATH S HTHPOPMAIIUU C YUETOM WX UHIUBUIYATbHBIX ICUXO(PU3NIECKIX OCOOCHHOCTEH:

— JUIS JIMI C HApYIICHUSMH 3pEHUsS: B Me4aTHOH (GopMe yBemnueHHbIM mpudrom; B Gop-
M€ DJJIEKTPOHHOIO JOKyMEHTa; B (¢opMme ayauodaiina (mepeBoj Y4eOHBIX MaTEpHUajoB B
ayanogopmar); B nedatHor (opme Ha si3bIKe bpaiins; nHIMBUAyalbHbIE KOHCYIBTAIIMH C TPH-
BJIEUEHUEM TU(IIOCYpPAONIEPEBOUNKA; UHAUBUyaJbHbIE 3aJJaHUSI U KOHCYJIbTALIUU.

— JUIs JIMI C HApYIIEHUsMH ClIyXa: B eyaTHOH (opme; B GopMe 3JIEKTPOHHOIO JOKYMEH-
Ta; BUEOMaTepHabl ¢ CyOTUTpaMH; UHINBUyallbHbIE KOHCYJbTAIIMU C IPUBJICUYEHUEM CYpPJO-
[IEpPEBOIUNKA; NHIUBUyaJIbHbIE 3a1aHNUSI U KOHCYJIbTAllUU.

— JUIs JIUL ¢ HapyLIEeHUsIMHU OIOPHO-ABUIaTEIbHOIO almapara: B e4aTHoil ¢popme; B Gpop-
Me IEKTPOHHOI'0 IOKyMEeHTa; B (hopme ayauodaiiia; UHAMBUAYaIbHbIE 3aaHNs U KOHCY/IbTa-
UH.

- B cIoy4ae HEOOXOAMMOCTH HCIOJb30BaHUSA B y4eOHOM IIpoLEecce YacTH4-
HO/MCKJIFOUUTENbHO JUCTAaHIIMOHHBIX O00pa30BaTENIbHBIX TEXHOJIOTUM, OpraHu3anus padoThbl
[IIC ¢ obyuarommumucsa ¢ OB3 u uHBaIMIaMu NpeaycMaTpUBaeTcs B 3JIEKTPOHHOM MH(OpMa-
[IUOHHO-00Pa30BaTENbHOM cpesie C yUE€TOM MX MHAMBHIYaJIbHBIX NCUXO(U3HMUECKUX 0COOEHHO-
creil.
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4. CAMOCTOSATEJIBHAS PABOTA OBYUYAIOLIUXCSA
Conepxanue, TpeOOBaHUs, YCIOBUS U TOPSIOK OPraHU3AIMN CAMOCTOSTEILHOW paboThl 00Yy-
YaIOMUXCS ¢ Y4eTOM (OpMBI 00yUCHHUS ONPEACISIIOTCA B COOTBETCTBUU ¢ «IlomokeHrem 00 op-
raHU3aIMU CAaMOCTOSATEIBHON PabOThl 00YUYAIOIIMXCS», YTBEPKIAECHHBIM YUeHbIM coBeToM Y'Y
(mpoToxoi Ne8/268 ot 26.03.2019r.).
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5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA Y]

KoHTpoisib 1 olleHKa pe3ynbTaToB OCBOeHUs Y]l ocyliecTBisieTcs mpenojaBareiaeM B IIpoO-
1L[ecce NMpOBEICHUS MPAKTUYECKUX 3aHATHI U 1a00paTOpHBIX paboT, TECTUPOBAHMSI, @ TAK)KE BbI-
TTOJIHCHMS O0YYaIOIIMMHUCS WHIANBUTYAJIbHBIX 3a/IaHUI, HCCIICOBAHUMN.

PesynbTarst
(YyCBOCHHBIC 3HAHUS, OCBOCHHBIC
YMEHUS U KOMITETCHIINH )

OCHOBHBIE TTOKA3aTENN OIIEHKU
pe3ysbrara

DOopMBbI, METOJTBI
KOHTPOJIS U
OIICHKH pe3yJbTa-
TOB OOYyUEeHHUs

V1 - Ha3pIBaTh U3yYEHHBIE BELLIECTBA
10 «TPUBHAIBHON» WM MEXTyHa-
POIHOW HOMEHKIATYype

YMEHHE KIacCH(PUIIMPOBaTh XUMHUYECKHE OiIe-
MEHTHI, TIPOCTHIE BEIIECTBA, HEOPTAaHWYECKHE U
OpPraHUYECKUE COENUHEHHs, XMMHUYECKHE IPO-
LECCHI

V2 - ompenensth: BaJ€HTHOCTh U
CTCIICHb OKHCJICHUA XUMHUYCCKHUX
9JIEMEHTOB, THII XMMHYECKOH CBSI3U
B COCIMHEHUSX, 3apsij MOHA, Xapak-
Tep cpelbl B BOJHBIX PacTBOpax He-
OpPTaHUYeCKUX COCAMHEHUH, OKUCIH-
Telb W BOCCTAaHOBHTENb, HPUHA[-
JISKHOCTh BEIIECTB K Pa3UYHBIM
KJIaccaM OPTaHUYECKUX COCIMHEHHUN

MOJCIMPOBAHUE MOJICKYJT HCEOPraHU4YeCKUx H
OpraHn4eCKuX BEIICCTB

V3 - xapakTepu3oBaTb: 3JIEMEHTHI
MaJbIX TEPUOJIOB TI0 HX TIOJOXKE-
HUI0O B TICPUOJIUYECKON cHcTeMe
J .. MenneneeBa;, oOmue XUMHYe-
CKHE CBOMCTBAa METaIOB, HEMETAJ-
JIOB, OCHOBHBIX KJIACCOB HECOPTaHU-
YECKMX W OPTaHUYECKUX COCIHHE-
HUH; CTPOCHHE U XHMHYCCKHE
CBOWICTBA M3YYCHHBIX OPTaHUYCCKUX
COEIUHEHUI

YMEHHE IIOJIb30BaThCs 00S3aTeIBHBIMU  CIIpa-
BOYHBIMU MaTepuanamu: llepuonuueckoid cu-
creMoil xumuueckux 3yeMmentoB [[. . Menne-
JieeBa, TaOJMIEH PacTBOPUMOCTH, SJICKTPOXHU-
MHUYECKUM PSJIOM HaNpsOKEHUH METallioB, psi-
JIOM BJIEKTPOOTPULIATENILHOCTH — JIJISI XapakKTe-
PUCTUKU CTPOEHHS, COCTaBa U CBOMCTB aTOMOB
XUMHYECKHX DJIIEMEHTOB

Y4 -  OoOBACHATH: 3aBUCHMOCTD
CBOWMCTB BEIIECTB OT MX COCTaBa W
CTpOCHUS; TPHUPONY XUMHUYECKON
CBs3M (MOHHOM, KOBaJICHTHOH, Me-
TAUTUIECKOW), 3aBICHMOCTH CKOPO-
CTM XMMMUYECKOM peakUuu U IO0JIO-
JKEHUS] XUMUYECKOTO PaBHOBECHS OT
pa3nuHBIX (PAKTOPOB

YCTaHOBJIICHHE 3aBUCHMOCTH CBOICTB W TIpHMeE-
HEHUSl BOXHEUIIMX OPTraHUYECKHUX COEAMHEHUU
OT UX XHMHYECKOTO CTPOEHHsI, B TOM YHUCIE
00yCIIOBIEHHBIX XapaKTEepOM 3TOTO CTPOCHUS
(TIpenenbHBIM WITN HETIPeIebHBIM) ¥ HATHIUEM
(DYHKIMOHATBHBIX IPYIII

V5 — BBINOJIHATE XUMHYECKHM JKC-
HNepUMEHT o pacro3HaBaHUIO
BOKHEHIINX  HEOPTaHMYECKHUX U
OpPraHMYECKUX BEIIECTB

yYMEHHE NPOBOJUTh CAMOCTOSITEIbHBIH XUMHUUE-
CKHUI 3KCHEPUMEHT U HaOMI0JaTh AEMOHCTpALU-
OHHBIHM HKCIIEPHMEHT, (PUKCUPOBATh PE3YJIbTATHI
U JIeNaTh BBIBOJBI U 3aKJIIOUEHMS IO Pe3yibTa-
TaMm;

ONHCHIBATE KOHKPETHBIE XUMHUYECKUE DPEaKLuy,
YCIIOBHUS UX TIPOBEJCHUS U YIPABICHUS XUMHUE-
CKHMU IPOLIECCAMU

31 - BakHEHIIINE XUMHUYISCKUE ITOHS-
THS: BEIICCTBO, XUMHUECKHH 3Je-
MEHT, aTOM, MOJIEKYJa, OTHOCHUTEIb-
HbIE aTOMHAs W MOJIEKYIIpHAs Mac-
CBI, MIOH, aJUIOTPOIHSA, U30TOIBI, XH-
MHYecKas CBS3b, AIIEKTPOOTPHIIA-
TEIBbHOCTh, BaJICHTHOCTh, CTEICHb
OKHCJIEHUsI, MOJIb, MOJISIpHAsT Macca,
MOJIIPHBIA 00BEM, BeIecTBA MOJIC-
KYJSIPHOTO ¥ HEMOJEKYJISIPHOTO
CTPOEHHSI, PACTBOPHI, AJNEKTPOJIUT U
HEDJIEKTPOJIUT, DIEKTPOIUTUUECKAs

MOHUMaHUEe XUMUYCCKOH KapTUHBI MHpa Kak
HEOTHEMJIEMON YacCTH LEIOCTHOW HAy4yHOH Kap-
TUHBI MUDA;

3HaHUe (ITOHWMaHHE) TEPMUHOB, OCHOBHBIX 3a-
KOHOB U B&XHEHIIMX TEOpUH Kypca OpraHuye-
CKOY M 00IIEH XUMUN

Texymuii KoH-
TPOJIb: YCTHBII
OIpoc, KOHTPOJIb
HaJl BBITIOJTHEHH-
€M MPaKTHYECKUX
pabort, TecTupo-
BaHME

IIpomexxyrounas
aTTeCcTalus:

Qg pepeHIIpo-
BaHHBIHN 3a4eT
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JIACCOITHAITHSI, OKHCIUTEIb W BOC-
CTAaHOBHUTENIb, OKUCIEHHE M BOCCTa-
HOBJICHHE, TEIUIOBON 3 ekt peak-
MM, CKOPOCTh XMMHUECKOW peak-
MM, KaTaIn3, XHMHYIECKOE PABHOBE-
CHe, YIJIEPOIHBIN CKeNleT, (yHKIHO-
HaJbHAsI TPYIINA, H30MEPHs, TOMOJIO-
THs

32 — OCHOBHBIE 3aKOHBI XWMUH:
COXpaHEHUs MAaCChl BEIECTB, [10-
CTOSIHCTBA COCTaBa, MEPUOTUUCCKUI
3aK0H

3HaHUe (MTOHMMaHHNE) TEPMUHOB, OCHOBHBIX 3a-
KOHOB U B&)XHEHIIMX TEOpUH Kypca OpraHuye-
CKOW | 00IIel XMMHH, pelIeHre 3a1a4 Ha OCHO-
BE€ U3Y4YEHHBIX 3aKOHOB

33 — OCHOBHBIE TEOpUH XUMUHU:
XUMUYECKOW CBS3H, JJIEKTPOJIHUTH-
qyecKoun JIMCCOIMAIIMN, CTPOEHUS
OpraHUYEeCKHX COEAMHEHUHN

3HaHKe (MIOHMMAaHWE) TEPMHHOB, OCHOBHBIX 3a-
KOHOB U B&)XHEHIIMX TEOPUM Kypca OpraHude-
CKO#l 1 00IIell XUMUH, PelICHHE 3a1a4 Ha OCHO-
B€ U3YYEHHBIX 3aKOHOB U TEOPUIl

34 - BaXHEHIIIME BEIIECTBA U Mare-
pHUaIbl: OCHOBHBIE MCTAUTBI M CILIA-
BEI; CEpHAas, COJITHAs, a30THAs M YK-
CyCHasl KUCIIOTHI; IICTOYH, aMMHUAK,
MUHEpATbHBIE YHIOOpPCHHS, METaH,
JTUJICH, alleTHIIEH, OEH30JI, 3TaHOII,
JKUPHI, MBIIA, TIIOKO3a, Caxaposa,
Kpaxmall, KJIeT4aTka, OelKd, UCKYC-
CTBEHHBIE U CHHTETHYECKHE BOJIOK-
HAa, Kay4yKH, IJIaCTMACChl.

YMEHHE KIACCH(UIIMPOBATE XUMHUYECKUE dIIie-
MEHTBI, MPOCTHIE BEIIECTBA, HEOPraHUYECKUE U
OpraHUYECKUE COEIMHEHUS, XUMHUYECKHE IMpOo-
1I€CCHI;

YMEHHE XapaKTepH30BaTh OOLINE CBOKHCTBA, ITO-
JIy4eHHE U MPUMEHEHUE U3YYEHHBIX KJIACCHI He-
OpraHMYeCKUX M OPTraHMYECKHUX BEIIECTB M UX
BAKHEMILINX NPEACTABUTENEH

OK 01. BriOupars crnocoObl pere-
HUS 3a7ad IpoQecCHOHANBHOMN naes-
TENILHOCTH, TMPUMEHHUTENBHO K pa3-
JINYHBIM KOHTEKCTaM.

B yacTH TPY10BOro BOCIIMTAHUS:

YBOXKEHUS K TPYLY, JTIOISIM TpyIda U pe3ylbTa-
TaM TPYAOBOH JesATEeNbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIMBHIY-
AIPHONH TpaekTopuu o0pa3oBaHus, Oymymiei
npodeccu W pearu3aluy COOCTBEHHBIX YKH3-
HEHHBIX TUIAHOB C Y4ETOM JIMYHOCTHBIX MHTEpE-
COB, CIIOCOOHOCTEW K XWMHH, WHTEPECOB U MO-
TpebHOCTEH 001IecTBa;

YCTAaHOBKM Ha aKTHBHOE y4acTHE B PpeIIeHUH
MPaKTHYECKUX 3a/lad COIMAIBbHOW HarpaBJieH-
HOCTH (B paMKax CBOEH I'PYIIIbI, TEXHUKYMa);
MHTEpeca K MPaKTUUECKOMY M3YUEeHHUIO mpodec-
CHH Pa3JIMYHOTO POja, B TOM YUCJIE Ha OCHOBE
MMPUMCHEHHNA IPEAMETHBIX 3HAHUH 110 XUMHUH,

OBJaenue YHUBEPCAJIbHBIMHA y‘leﬁl—lblMH mo-
3HABATEJIbLHBIMU J1eHCTBUAMMU:
a) 0a30BbIe JIOTHYECKHE AeliCTBUSA:

CaMOCTOSITENIbHO (OPMYJIHPOBATh M AKTYaJIH3H-
poBath MpobJeMy, BCECTOPOHHE €€ paccMarpu-
BaTh;

ONPENENATh LIeTN AEATENbHOCTH, 3a7aBasi mnapa-
METPBI U KPUTEPUU UX TOCTUKEHHSI, COOTHOCHUTD
pe3yabTaThl JAEATENBHOCTH C MOCTaBIECHHBIMHU
LETSIMH;

WCIOJIb30BaTh MPU OCBOECHUU 3HAHUHN MpPUEMBI
JIOTUYECKOTO MBILIICHUS - BBIJENSATh XapaKTep-
Hble TPU3HAKU TOHITHM M YCTaHABIMBATh HX
B3aMMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIINE
MOHATHUSA JUTSI OOBSICHEHHS OTICIBHBIX (DAKTOB U
SIBJICHU;

BBIOMPATh OCHOBAHHS M KPUTECPHU ISl KIIACCH-
(hMKaIMU BEMIECTB U XUMHYCCKUX PEAKIIHil;
YCTaHaBIIMBaTh MPUYUHHO-CIIEJICTBEHHBIE CBSI3U
MEXTy U3y4aeMbIMHU SIBJIICHUSIMU;

HuTepnperanus
Ppe3yNbTaToB
HaOIIONECHUH 3a
JIeATEbHOCThIO
o0ydJaromerocs B
TIpo1iecce OCBoe-
HUS y4eOHOM
JMCIUTUTHHBI
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CTPOUTDH JIOTUYECKHE pacCyKAeHHs (MHIYKTHB-
HBbIE, JEAYKTHBHBIC, MO aHAJIOTHH), BBISBISATH
3aKOHOMEPHOCTH M MPOTHUBOPEYUS] B paccMar-
pPHBaEMbIX SIBICHUSIX, (DOPMYIUPOBATH BBIBO/IbI
1 3aKIJIFOYCHHS;

MPUMEHSATh B MpOILIECCE MO3HAHUS, HCIOJIb3ye-
MBI€ B XMMHHU CHMBOJIMYECKHE (3HAKOBBIE) MO-
JIeTH, TPeoOpa30oBbIBATh MOJICIbHBIC MTPEACTAB-
JCHUA - XUMUYECKUH 3HaK (CHMBOJ) 3JIEMEHTA,
XUMUYecKast GopMya, YpaBHEHHE XUMHUYECKOH
peaKiuy - TpPH pEUIeHUH Y4eOHBIX IMO3HaBa-
TENBHBIX W TPAKTHYECKUX 33j1a4, MPUMEHSThH
Ha3BaHHBIE MOJIETbHBIC IIPECTABICHUS IS BBI-
SIBJICHUSI XapaKTepPHBIX IPU3HAKOB HM3Yy4aeMBIX
BEIIIECTB ¥ XUMHUYECKHUX PEAKIIHH.

0) 0a3oBbIe HccIeN0BATEIbLCKIE T1eHCTBUS:

BIAJETh OCHOBAMHM METOJOB HAy4HOro MO3Ha-
HUS BEIIECTB M XUMHYECKUX peakuuii; hopmy-
JUpOBaTh IEIM M 337a4d HCCIEJOBaHUS, HC-
MOJIb30BaTh IIOCTABIEHHBIE M CaMOCTOSITEIBHO
copMyIHpOBaHHbIE BONPOCH B KadyecTBE HH-
CTpyMEHTA MO3HAHUSA M OCHOBHI I (POPMHUPO-
BaHMS THUIIOTE3bl IO TNPOBEPKE IPABHIIBHOCTU
BBICKa3bIBAEMbIX CYXJICHUH;

BJIaZIeTh HaBBIKAMH CaMOCTOSTEIHHOTO IUIAHH-
POBaHMS U IMIPOBEACHUS YUEHHUYECKUX IKCIICpPH-
MEHTOB, COBEpIIIEHCTBOBAaTh YMEHUS HAOMIOAaTh
32 XOZOM IIPOLECcCa, CaMOCTOSITENIEHO IPOTHO-
3UpOBaTh €ro pesyabrar, (OPMYIHPOBATH
0000IIEHNsT W BBIBOABI OTHOCHTEIBHO IOCTO-
BEPHOCTH PE3yIbTaTOB HCCIEIOBaHUSA, COCTAB-
JTh 00OCHOBAHHBIM OTYET O MPOJENAHHON pa-
oorTe;

pHUOOpeTaTh OIBIT CTYAEHYECKOH HCCIenoBa-
TEAbCKOM M MPOEKTHOM NEATENbHOCTH, MPOSB-
JSITh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOS-
TETLHOMY ITOUCKY METOZOB PEIICHUS MpaKTHIe-
CKHX 3aJia4, IPpUMEHCHUIO Pa3JIMYHbIX METOI0B
MO3HAHUS.

OBJjiajieHe YHUBEPCAIbHBIMH PeryJATUBHBIMHU
JedCTBUAMM:

CaMOCTOSITENIFHO TIAHUPOBATh U OCYIIECTBISATH
CBOIO TO3HABATENIBHYIO JIESITEILHOCTD, OIpEre-
Jsist €€ 1eJM W 33/1aud, KOHTPOJIMPOBaTh U IO
Mepe HeoOXOAUMOCTH KOPPEKTHPOBaTh Npeasa-
raéMblil aJITOPUTM JEHCTBUN IPU BBIIIOJHEHUU
y4eOHBIX U MCCIEIOBATENbCKUX 3a/ad, BBIOM-
partb Haunbosee d3pPEeKTUBHBIIN CIIOCOO HX perie-
HUS C y4ETOM IOJIY4YEHHs HOBBIX 3HaHHUU O Be-
IIECTBaX U XMMUYECKUX PEaKIUsIX;
OCYIIECTBIISITh CAMOKOHTPOJb CBOCH JEsITENb-
HOCTH Ha OCHOBE CaMOaHaJIN3a U CaMOOIICHKH.

OK 02. Vcnonp30BaTh COBPEMEHHbIE
cpelcTBa IOUCKA, aHAIM3a U MHTEp-
nperauuy MHGopManuu u nHpopma-
LIUOHHBIE TEXHOJOTHH [UIsl BBITOJ-
HEHHs 3a1ad NpOoQecCHOHATBHON
JeATeIIbHOCTH.

B o6s1acTH leHHOCTH HAYYHOT'0 IIO3HAHUSA:

cOpMHUPOBaHHOE MHPOBO33PEHUSI, COOTBET-
CTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayKH U 00LIECTBEHHOH NMPAaKTUKU;

MOHUMaHU Crieln(UKN XUMHUH KaK HayKH, 0CO-
3HaHUA €€ PoJM B (POPMUPOBAHUM PALOHAIIb-
HOTO Hay4YHOTO MBIIUIEHUS, CO3JaHUHU IIeJIOCT-
HOTO MpeJCTaBlIeHUs 00 OKpYKaloleM MHpe
KaK O €JUHCTBE NPHUPOABI U YEIOBEKa, B ITO3HA-
HUM TIPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHUH
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po0IeM coxXpaHeHUs! TPUPOJAHOTO PAaBHOBECHS;
yOeKIEHHOCTH B OCOOOH 3HAYUMOCTH XWMHUHU
JUISL COBPEMEHHOW LMBWIN3AWU: B €€ TyMaHH-
CTUYECKOW HAIpPaBJIEHHOCTU M BaXHOW POJM B
CO3/IaHNM HOBOH 0a3pl MaTepUabHOW KYIBTY-
PBI, peIIeHUH TI00ATBHBIX MPOOJIEeM YCTONYH-
BOTO Pa3BUTHS YETIOBEUYECTBA - CBIPHEBOM, DHEP-
T€TUYECKOM, ITMIIEBOM M DKOJOTMYECKOH Oe3-
OTIaCHOCTH, B Pa3BUTHM MEIUIMHBI, oOecrede-
HUM YCJIOBHH YCHENTHOTO TPyJda W JKOJIOTHYE-
CKH KOM(OPTHOH KHU3HHU KAXKIOTO dieHa o0rie-
CTBa;

€CTECTBEHHO-HAYYHOH TPaMOTHOCTH: IOHUMa-
HUS CYITHOCTH METOJIOB TTO3HAHUS, MCIONb3ye-
MBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HC-
MI0JIH30BAaTh TOJTydaeMble 3HAHUS Ul aHAIN3A U
OOBSICHEHUs SIBJICHUH OKpYKalolero Mupa M
MPOUCXOIAIMINX B HEM HM3MEHEHHH, yMEHHUS Jie-
nate OOOCHOBaHHBIC 3aKJIIOUCHHS HA OCHOBE
Hay4HbIX (DaKTOB M MMEIOLIUXCS JAHHBIX C Iie-
JIbIO TOJTy4EHHs JOCTOBEPHBIX BBIBOIOB;
CIIOCOOHOCTH  CaMOCTOSITENBHO — HCIIOJIb30BaTh
XMUMHYECKHE 3HAHUS IUIs pelieHus npodieM B
pEaNbHBIX KMU3HEHHBIX CUTYaLlUsIX;

UHTEpeca K II03HAHUIO U MCCIEI0BATEIHCKOM
JIEATEIbHOCTH; TOTOBHOCTU M CIIOCOOHOCTH K
HEMpepHIBHOMY 00pa30BaHUIO0 U caMo00pa3oBa-
HUIO, K aKTUBHOMY IOJIyYEHUIO HOBBIX 3HAHWH
[0 XMMHHU B COOTBETCTBHHU C KU3HEHHBIMHU I10-
TPeOHOCTSIMH;

HHTEpeca K OCOOEHHOCTSM TpyJa B Pa3lIUYHBIX
cdepax mpodecCHOHANTEHON SSITENEHOCTH.

OBJIa)IeHI/Ie YHUBEpPCAJIbHBIMH yqeﬁm,an MOo3Ha-
BaTe¢JIbHBIMHI I[eﬁCTBHHMH:

OPHEHTHPOBAThCS B PA3IMYHBIX HCTOYHHKAX
nHpopMaMK (HAyIHO-TIONYISApHAs JUTEPaTypa
XHUMHUYECKOTO COJICp)KaHUs, CIpPaBOYHbIE MOCO-
6us, pecypcsl MHTepHeTa), aHATM3UPOBATh HH-
(dopmaruio pazIMYHBIX BHJIOB W (OpM Tpen-
CTaBJIEHUSA, KPUTUYECKU OLIEHUBAaTh €€ JIOCTO-
BEPHOCTH 1 HEIPOTHUBOPCUYNBOCTD,
(hopMyITUpOBaTh 3aIPOCHl M IPUMEHSThH PA3JIHy-
HbIE METOJbI NpH MOWCKEe M 0TOOpe MH(pOpMa-
LUK, HEOOXOIUMOI ISl BBIMOJIHEHUS y4eOHBIX
3a/1a4 OIIPeIeNIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCHOJBb30BaHUs WHOpMa-
IIMOHHO-KOMMYHHKATHBHBIX TEXHOJOTHH U pa3-
JIMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAaJIbHYIO (op-
My NpEACTaBIeHUS MHpOpManuu (CXEeMBI, rpa-
(uKu, TUarpaMMbl, TaOJUIIBI, PUCYHKH U JIPY-
THe);

UCIIOJb30BaTh HAYYHBIN SI3BIK B Ka4eCTBE Cpeji-
CTBa Tpu paboTe C XUMHYECKOW WH(POPMALINEH:
OPUMEHATh MEXIpeIMeTHbIe ((DU3nyecKne u
MaTeMaTHYeCKHe) 3HAKH M CUMBOIIBI, (POPMYITHI,
ab0peBHaTypbl, HOMEHKJIIATYPY;

UCIIONB30BaTh W MPEoOpa3oBbIBATh 3HAKOBO-
CHMBOJIMYECKHE CPEICTBA HATIISTHOCTH.

OK 04. DddekTHBHO B3aUMOICH-
CTBOBATh U paboTaTh B KOJUICKTHBE U

B yactn IrpaxxaaHCKOro BOCIIMTaHUSA:

OCO3HaHHUA O6y‘IaIOH.[I/IMI/ICH CBOUX KOHCTUTYIH-
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KOMaHAC

OHHBIX TIPaB M OOSI3aHHOCTEH, YBaXKEHUS K 3a-
KOHY Y NIPaBONOPSAKY;

MPEJCTABIEHUS O COLMAIBbHBIX HOpPMax M Ipa-
BWJIaX MEXJIMYHOCTHBIX OTHOILICHUI B KOJJIEK-
THUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW Jesi-
TENbHOCTU TIPH CO3JAaHWUHM YYEOHBIX IPOCKTOB,
penieHnn ydeOHBIX M ITO3HABATENbHBIX 3ajad,
BBITTOJTHEHUH XUMHYECKHUX SKCIIEPHMEHTOB;
CIOCOOHOCTH MOHMMATh W NPUHAMATH MOTHBBI,
HaMEpEeHHs, JIOTUKY M apryMEHTHl APYTHX IpH
aHAIN3€ PA3IMYHBIX BUIOB YIeOHOH IEsTEIbHO-
CTH;

B 00J1acTH TPy10BOT'0 BOCIIMTAHUS:

KOMMyHHKaTHBHOﬁ KOMIICTCHTHOCTHU B y‘IC6HO-
PICCJ'IG,HOBaTGJ'ILCKOﬁ JCATCIIBHOCTH, O6HI€CTBGH-
HO HOHGBHOﬁ, TBOp‘leCKOﬁ " ApYrux BUAAX ACA-
TCIBbHOCTH,

Osiajgenue YHuBEpCaJbHBIMH KOMMYHMKATHB-
HbIMH JIefiCTBUSIMM:

3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOi
TEMBI B XOJi¢ JUAJIOra W/WIM TUCKYCCUH, BBICKa-
3bIBaTh HAEH, (HOPMYIUPOBATH CBOM IIPEAJIOKe-
HUsI OTHOCUTENBHO BBIMIOJIHEHUS IPEIUIOKECHHON
3a7a4u;

BBICTYIATh C MPE3EHTALUECH PE3yIbTaToOB MT03HA-
BaTENbHON JIESTENbHOCTH, ITOMYYEHHBIX CaMo-
CTOSITENIBHO WJIM COBMECTHO CO CBEPCTHHUKaMH
IIPY BBIMTOJHEHUH XUMUYECKOTO HKCIIEPUMEHTA,
MPaKTHYECKOH  paboThl 1O  HCCIEIOBaHUIO
CBOMCTB HM3y4aeMBIX BEIIECTB, pEATU3aLUU
yaeOHOTO TpoeKTa U (HOPMYIHPOBATH BBIBOJBI
[0 pe3ysbTaTaM NPOBEAEHHBIX HCCIEIOBAHUN
MyTEM COTJIAaCOBAHMS ITO3UITHH B X0Ae 00CyXe-
HUSI 1 OOMEHa MHEHUSIMU.

OK 07. ConelicTBOBaTh COXpaHEHUIO
OKpyXaroliel cpensl, pecypcocoe-
PeKEHUIO, TMPHUMEHATh 3HaHui 00
U3MECHCHUU KJimMmara, ITPUHIIUTIBI
OCpeKIMBOTO  MPOU3BOACTBA, 3-
(EeKTHBHO JIeWCTBOBATh B YPE3BBI-
YaHBIX CUTYaLUsX.

B 006.1acTH 3K0J10rHY€CKOr0 BOCIIUTAHMS

HKOJIOTHYECKH IIEIeCO00pa3HOr0 OTHOLIEHUS K
MpUpPOJie, KaK MCTOYHUKY CYIECTBOBAHHMS JKU3-
HM Ha 3eMiIe;

MOHUMAaHUs TIOOATBLHOTO XapakTepa JKOJIOTH-
YECKUX l'[p06J'leM, BJIMAHUS JKOHOMHYECCKUX
MIPOLIECCOB HA COCTOSIHME NPUPOIHOW M COLU-
albHOM Cpelibl;

CO3HAHMSI HEOOXOAWMOCTH HCIIOJIb30BAaHUS J0-
CTHXKEHUH XVIMUH JUIsl PEIICHNsT BOTIPOCOB PAITH-
OHAJIBHOTO NPHUPOIOTOIH30BAHMS;

AKTHBHOTO HETIPHUSATHS JIEHCTBHUH, MPHHOCAIINX
Bpel OKpYXKaloIlel MpHUpOAHON cpene, YMEHUs
MIPOTHO3UPOBATH HEOJIArOMPHUSTHBIE IKOJIOTHYE-
CKHE TIOCIIEICTBUS TPENNPUHUMAEMBIX JIeH-
CTBUH M IPEOTBPAIIATh UX;

HaJIMYUSl Pa3BUTOTO OSKOJOTHYECKOTO MBIILIE-
HUSI, 9KOJIOTHYECKOH KYJIBTYpHI, OIBITa JAESTENb-
HOCTH 9KOJIOTHYECKOW HAIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaThCSI MMH B II03HABATEIbHOM,
KOMMYHHKATHBHOW ¥ COIMAIbHON MpPaKTHKE,
CIOCOOHOCTH U YMEHUSI aKTHBHO MPOTHBOCTOSTh
uaeosoruu xemodooum;

B ob6s1acTu popMupoBanus KyJbTYPHI 310-
poBbs:

MOHUMAHUS [IEHHOCTEH 3/10pOBOro u Oe3omac-
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HOTO 00pa3a >XW3HH, HEOOXOJUMOCTH OTBET-
CTBCHHOTO OTHOIICHUS K COOCTBEHHOMY (pr3u-
YECKOMY U IICUXUIECKOMY 37I0POBBIO;
COOJTIO/ICHHS TTPABUIT HE30IIACHOTO OOpPAIICHUSI C
BEIIECTBAMH B OBITY, IIOBCETHEBHOM JKU3HU U B
TPYIAOBOM AEATENBHOCTH;

MMOHUMaHUS IIEHHOCTH TPAaBIJ UHIUBUIyaIbHO-
o U KOJJICKTHBHOI'O OE30I1aCHOTO ITOBEJCHUS B
CUTYaIlUAX, YTPOXKAIOMINX 30POBBIO W KU3HU
JIIOJICH;

OCO3HAHMS MOCIECTBUN W HETIPHUATHS BPEIHBIX
MpUBBIYEK (YIOTPEOIEHUST aKOTOJNSA, HAPKOTH-
KOB, KYpeHH)

?a3paboTYHK
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JIUCT U3MEHEHUM

®UO npen-
cenarens
Ne Conepxanue u3MeHeHus Wi ccplika Ha npu- | [THK/YMC, TMommucs
n/m JaraeMbli TEKCT U3MEH EHUS peanusyto-
i (ero)
JTUCITUTIITNHY
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