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1.

IMACITIOPT TPOI'PAMMBI V]I
1.1.  Lenu u 3a0auu, pesynvmamol oceoenus (3HAHUS, yMCHHSI)

Iens:

(dbopMUpPOBaHUE Y CTYACHTOB XUMUYECKOW COCTABIISIONIEH €CTECTBEHHO-HAYYHOH KapTUHBI MU-
pa Kak OCHOBBI IPUHATUSA PELICHUN B KU3HECHHBIX U MPOU3BOIACTBEHHBIX CHUTYalUSX, OTBET-
CTBEHHOTI'O ITOBEJICHUSI B IPUPOJHOM CpeJie.

3agaun:

chopMUpOBaTh MOHUMAHUE 3aKOHOMEPHOCTEN MPOTEKAHUS XUMUYECKUX MPOLIECCOB U SBICHUI
B OKpyXarouled cpeae, LEJIOCTHOM HAydyHOM KApTUHBI MHpa, B3aUMOCBSI3HM U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

pa3BUTh YMEHUS MPOBOJUTH PACUYETHI 10 XUMUYECKUM (POpMysIaM U YpaBHEHHUSM XUMHUYECKHUX
peakLtii, IJIaHUPOBATh U UHTEPIIPETUPOBATH PE3YJIbTAaThl XUMHUYECKUX IKCIIEPUMEHTOB;
chopMHpOBAaTh HABBIKM MPOBEACHUS XUMHUYECKUX SKCIEPUMEHTAJIBHBIX HCCIEIOBAaHUNA C
COONIIO/ICHEeM TpaBWiI  OE30MaCHOrO OOpalleHus C BEIIeCTBAaMH U JIAOOPAaTOPHBIM
000py/I0BaHUEM; - PA3BUTh YMEHHUS aHAJU3UPOBATh, OLIEHUBATh, IPOBEPATH HA JOCTOBEPHOCTh
1 00001maTh HH(OPMAIHIO XUMHYECKOTO XapaKTepa U3 Pa3InYHbIX HICTOYHUKOB,;
chopMUpOBaTh YMEHHS MPOTHO3HPOBATH IMOCIEACTBUS CBOEH NEATEIHHOCTH U XMUMHUYECKUX
MPUPOJHBIX, OBITOBBIX U MTPOU3BOJCTBEHHBIX MPOIIECCOB;

chopMUpOBaTh MOHUMAHUE 3HAYUMOCTU JTOCTHKEHUI XMMHUYECKOM HAyKH M TEXHOJIOTMH IS
pa3BUTHS COIMAIBHON M IPOM3BOJICTBEHHOM cep.

Kon YMeHusa 3HaHuA
KOMITETEHITUH

OK 01. V1 - Ha3bIBaTh U3YYEHHBIE BEUIECTBA MO «TpH-| 31- BaxKHEWIINE XMMHYECKHE IOHATHSA: BEIIECTBO,

OK 02. BHAJIBHOW» HWIIM MEXIYHapOJAHOM HOMEHKIIA-| XHUMHYCCKHIA 3JIEMEHT, aTOM, MOJICKYyJia, OTHOCH-

OK 04. TypE; TeJbHBIE aTOMHAs M MOJIEKYJISIpHAsl Macchl, HOH, aj-

OK 07. VY2 - omnpenensaTh. BaJEHTHOCTb U CTEINCHb| JIOTPOMMS, U30TOIBI, XUMHUYECKAs CBA3b, JIEKTPOOT-
OKHUCIIEHHS XUMHMYECKMX DJJIEMEHTOB, THII| PHIATSILHOCTh, BAJIEHTHOCTh, CTEINIEHb OKUCIIECHUS,
XMMHUYECKOM CBSI3M B COCIMHEHUSX, 3apsf MOJb, MOJIApHAas Macca, MOJISPHBII o0beM, Belle-
HOHa, XapaKTEep CpCIbl B BOJHBIX PACTBOPAX| cTBAa MOJCKYJISIPHOIO M HEMOJCKYISIPHOIO CTpOE-
HEOPTaHUYECKUX COEAMHEHMH, OKUCIHTEND H HHUsI, paCTBOPBI, BJICKTPOJIUT M HEIJICKTPOJIMT, IJICK-
BOCCTaHOBHTEJb, IPUHAAJIEKHOCTh BEWIECTB K | TpOJIMTHYECKAsE IUCCOLMALUS, OKUCIUTENb U BOC-
PAa3IMYHBIM KJaccaM OpraHMYECKHX COEJUHE-| CTaHOBHUTEJb, OKUCICHHE U BOCCTAHOBIEHHUE, TEIUIO-
HUIL; BOM 3¢ deKT peakuy, CKOPOCTh XMMUYECKON peak-
V3 - xapakTepuzoBaTh: OOLIME XMMWYECKHE | IMM, KaTajiu3, XMMHYECKOE PpaBHOBECHE, YIIIECpOa-
CBOMCTBa METAJUIOB, HEMETAJJIOB, OCHOBHBIX | HpBII CKEJIET, (I)yHKI_II/IOHaJ'IbHa}I rpy1ia, A30Mepus,
KJIaCCOB HEOPTaHMYECKHX M OPTraHMYECKHX | roMOJIOTHS,
COEIMHEHUH; CTPOCHUE U  XMMHMHYECKHE | 32 - OCHOBHBIC 3aKOHBI XHMHH: COXpaHEHUs] Macchl
CBOWCTBA H3YYEHHBIX OPTraHMYECKUX COEMHU-| BemiecTB, MOCTOSHCTBA COCTaBa, MepUOANYECKUN
HEHW; 3aKOH;
Y4 - OOBACHATB: 3aBHCHMOCTH CBOWCTB| 33 - 0CHOBHbIC TEOPHUH XMMHHU: XUMHUECKOH CBSA3H,
BCIICCTB OT UX COCTaBA M CTPOCHHUS, TIPUPOY | 351eKTPOTUTHIECKON  JHCCOIMAIINH, CTPOCHHUS Op-
XUMHUYECKOW CBSI3U (MOHHOW, KOBAJNEHTHOW, | rapmyecKux COEIMHCHUIL;
METAJUTMIECKOH), 3aBUCUMOCTb CKOPOCTU XH-| 134 - akHEHIIie BEILIECTBA U MaTEPHAJIbl: OCHOBHBIE
MHMYECKOU PEAKIUK M IOJIOKEHUS XUMHUYE-| MeTaiuisl M CIUIABHL, cepHas, COJIsIHasl, a30THas U YK-
CKOTO PaBHOBECHSI OT Pa3iIHYHbIX (paKTOPOB; CyCHas KMCJIOTBI; IIEJI0YH, aMMHUAK, MUHEPaIbHbBIE
V5 - BBINONHATE XUMHYECKUH OKCIIEPUMEHT yIOOpeHHUs, METaH, 3TUIICH, alleTHIICH, OCH30, JTa-
0 PACIO3HABAHUIO BAXKHCHIUNX HEOPraHU-| HojI, KMPBI, MbLIA, TIIOKO3a, CaXapos3a, Kpaxmal,
YCCKUX U OpraHMYCCKUX BCIICCTB. KJIeT4aTKa, OEJIKH, ICKYCCTBEHHBIE M CHHTETUIECKHE

BOJIOKHA, KAYIYKH, TJIACTMACCHI.
1.2. Mecmo oucyunaunvr 6 cmpykmype IIIICC3.

[TporpamMma no y4eOHOW JUCHUIUIMHE «XHUMUS» SBISIETCS 4acThlo 00pa3oBaTeNbHOM MpOrpamMmbl
MOJATOTOBKH CIIEHUAINCTOB CPEIHETO 3BEHA MO crenuanbHocTH 15.02.16 TexHoorna MalmmHoCTpo-
€HUs, B YaCTH OCBOCHHMsI 00IIe00pa30BaTeIbHOMN MOITOTOBKH.

Pa3paboTana Ha OCHOBaHMM ITPUMEPHOI paboueil mporpaMMel 00111€00pa30BaATENBHON TUCIIUITITUHBI
«Xumust» 15 poeccuoHalbHBIX 00pa30BaTEeNbHBIX OpraHnu3aluil, pekoMeHioBanHoi denepanb-
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HBIM T'OCYJapCTBEHHBIM OIOKETHBIM 00pa30BaTEIbHBIM YUPEXKICHUEM JIOMOIHUTENBLHOTO podec-
CHOHAJIBHOTO 00pa3oBaHusi «MHCTUTYT pa3BuTHs mnpodeccruoHanbHOro obpazosanus» (PI'BOY
JAI1O UPIIO) nnsa peanusanuu OCHOBHOM mpodeccroHansHoi oOpaszoBarenbHoi mporpammbr CITO
Ha 0a3e OCHOBHOTO 001Iero 00pa3oBaHMs ¢ MOJTyYeHHEM cpeaHero odmero oopasosanus (IIpoTokon
Nel4 or 30.11.2022 ®I'BOY AITO UPIIO). [IporpamMmma yueOHOM AUCITUTUIMHBI IPEIHA3HAYCHA JJIS
U3yYEHHs] JTUCIUIUIMHBI «XUMHS» B MpodeccnoHanbHbIX 00pa3oBaTenbHbix opranuzammsx CIIO,
peau3yonmx 00pa3oBaTeIbHYIO IPOrPaMMy CpeHero o0iero oopa3oBaHusl B Mpejesiax OCBOCHUS
OCHOBHOH mpodeccroHanbHOl oOpa3oBarenbHoil mporpammbl CIIO Ha 6a3e 0oCHOBHOTO 0011ero 06-
pa3oBaHUs MPU NOJITOTOBKE CHEIHATMCTOB CPEHETO 3BEHA.

YueOHast aucuuminHa «Xumus» odecrieunBaeT (GopMupoBaHUE U Pa3BUTHE OOIIUX KOMIETCHIIMN
OK 01.; OK 02.; OK 04.; OK 07.

1.3.  Koauuecmeo uacos na oceoenue npocpammol
00beM 00pa30BaTeIbHON NPOrpaMMbI B aKaIEMHUYECKHX Yacax 72 yaca, B TOM YHUCIIE:
ydeOHasi Harpy3Kka 00y4aromerocsi BO B3aMMOJCHCTBHUH C IIperoaBaresieM 72 Jaca;
caMocCTosATeNbHas paboTa 00yJaromerocs - - yaca.



2. CTPYKTYPA U COJAEPKAHUE Y]]
2.1.  Obvem u 6udvl yuebHou pabomul

Bupn ydeOHoii padoThI O0BeM yacos
O0BeM 00pa3oBaTeIbHOM NPOrpaMMbl B aKaJieMHYECKHX Yacax (Bcero) 72/72*
YueOHasi Harpy3Ka o0y4aionierocsi B0 B3auMO/1eiiCTBHM ¢ MpenojgaBaTesieM (Bcero) 72/72*
B TOM YHCIIE!
TEOPETHUECKOE 00yICHIE 52 /52*
nabopaTopHbIE PabOTHI -
NPAKTHYECKUE 3aHATHSA 20/20*

KypcoBas paboTa (IIPOeKT) -
CamocTosiTe1bHasi padoTa o0y4alouierocs (Bcero) -
B TOM YHCIIE: -
- paboTa HaJl KypcoBoil paboToif (IpOEKTOM)
- YKa3bIBAIOTCSI IPYTHE BHJIBI CAMOCTOSTENEHON pabOTHI TP MX HATTHIHU -

Texywuii KOHmpoasb: KOHTPOJIb HaJ BBINOJIHEHUEM MPAKTHUECKUX PabOT, TECTUPOBAHUE, YCTHBINH ONIPOC

Ipomescymounas ammecmayus: nuddepeHInpoBaHHbII 3a4eT

*B clrydac H€O6XO,Z[I/IMOCTI/I HCIIOJIB30BAHUSA B y‘I€6HOM mnmponecce YaCTUYHO/ MCKIFOYUTEIHHO JUCTAaHITUOHHBIX 06pa-
30BaTC/IbHBIX TEXHOJOTHI - KOJIMYECTBO YacOB pa6OTLI IIIIC ¢ 06y‘{a}OH.II/IMI/ICH B TUCTAaHIITMOHHOM cI)opMaTe C nMpuMme-
HCHHUCM JJICKTPOHHOTO O6y‘IeHI/I$[.



2.2. Temamuueckuil nian u cooepircanue

HanmenoBanue
pa3zgernoB U TeM

Copneprxanne yqeOHOTO MaTepHaia, 1adopaTopHbIe padOTH M IPAKTHICCKHE
3aHATHUS, CAMOCTOATENbHA paboTa 00yJaromuxcs

O0Bem
4acoB

YpoBeHb
OCBOCHHUS

dopMa TeKyLero
KOHTPOJIS

1

2

4

5

Pasgen 1. Teoperuueckue
OCHOBBI XUMHUU

30

BBenenue

Coneprxanne ydeOHOTO MaTepHala

HayuHble MeTOIbI TIO3HAHMS BEIECTB M XUMUUYECKUX SIBICHUI. PoJb 3KCIIEpUMEHTa M TCOPUH B
XUMHH. 3HaueHne XuMun npu ocBoernu npodeccuiit CIIO n cnennansHocTeit CIIO TexHHYecKo-
ro Ipoduist MpoecCHOHATHFHOTO 00pa30BaHMSI.

TeopeTtnueckoe obyueHne

JlabopaTopHbIie pabOTHI

HpaKTI/I‘IeCKI/Ie 3aHATHUA

CamocrosTenbHas paboTa 00ydJaronxcst

Tema 1.1 OcHOBHBIEC TTOHSI-
THS U 3aKOHBLI XUMHUH

Copneprkanne yaeOHOr0 MaTepuania

OcHoBHble MOHATUS XuMuUH. BemectBo. AToM. Monekyna. XuUMUYeCKUI 31€MEHT. AJUIOTPONHUS.
IIpocTthie U cnoxHbIe BelecTBa. KauecTBEHHBIN M KOJMYECTBEHHBIN COCTaB BEMIECTB. XHUMHUYeE-
ckue 3Haku U popmyinel. OTHOCUTENILHBIC aTOMHAs M MOJICKYJIsipHast Macchl. KonmndyecTBo Berie-
CTBa.

OcHoBHbIE 3aKOHBI XUMUU. CTeXHOMETpHsl. 3aKOH COXPAaHEHHUSI MacChl BEIIECTB. 3aKOH MOCTOSH-
CTBa COCTaBa BEUIECTB MOJIEKYISIPHON CTPYKTYphL. 3aKOH ABOTa/IpO U CIEJCTBUS U3 HETO.
AmnotponHble MoubUKaKK yraepojaa (amMas, rpadur), Kuciaopoa (KUCIOpOo, 030H).

VYeTHbIN onpoc

Teopernueckoe obyueHne

JlabopaTopHbIie pabOTHI

[IpakTrdeckoe 3aHATHE
Nel. BerynciieHue OTHOCHTENBHONW MOJIEKYJISIPHOM MaccChl BEILIECTBA.

CamocrostenbHas paboTa 00ydJaronmxcst

Tema 1.2 Tlepuognueckuid
3akoH u [lepuonnyeckas
CUCTEMa XUMHUYECKHX dJie-
meHnToB [JI.11. Menzeneesa.
CrtpoeHue aToMa U BellecTBa

Copneprxanue yaeOHOro MaTepuania

14

Iepronuueckas cucreMa xuMudeckux 3nementos J[. 1. Menneneesa. @usnueckuii cmoici [epu-
onndeckoro 3akoHa J[.M. MenzneneeBa. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMUYECKUX dJ€-
MEHTOB, 00pa3yeMbIX MMHU MPOCTHIX M CJIOXHBIX BEIIECTB B COOTBETCTBHH C ITOJIOKEHUEM XHUMH-
yeckoro anneMenTa B Ilepuoauueckoit cucteMe. MupoBo33peHueckoe U HayuHoe 3HaueHue [lepu-
onnudeckoro 3akoHa JI.11. Menneneesa. IIpornossr JI.M. MenneneeBa. OTKpbITHE HOBBIX XHUMUYE-
CKHX DJIEMEHTOB.

CoBpeMeHHass MOJIeNb CTPOCHHS aToMa. JJIEKTpOHHas KoH¢uryparus aroma. Knaccupukarms
XAMHYECKHUX 3JIEMEHTOB (S-, P-, d-ameMenTsI). BaneHTHbIE 35IeKTpOHBI. BaneHTHOCTD. DIeKTPOH-
Has TPHPOJIa XUMHUYECKOW CBSA3U. DIEKTPOOTPHUIATENFHOCTh. BHIBI XMMHUYeCKO# cBs3H (KOBa-
JIEHTHAs1, HIOHHAsI, METAJUTHIECKasl, BOJOPOJIHAS) M CITOCOOBI €€ 00pa30BaHMUs.

VYerHblii onpoc,
TECTUPOBAHUE

Teoperndeckoe oOydeHue

JlaGopaTopHbie paboThI




HpaKTI/I‘{eCKI/Ie 3aHATUA

Ne 2 BajaeHTHOCTh XMMHUYECKHX 3JIEMEHTOB. COCTaBIICHHE (l)OpMyJ'ILI COCAMHCHHA 110 BAJICHTHO-
CTAM XUMHUUYCCKHX 3JICMCHTOB

Ne 3 CreneHb OKHMCIICHHS XHMHUYECKHX 3JIeMeHTOB. CocTaBiicHHE (l)OpMyJ'H)I COCAUHCHUA 110 M3-
BCCTHBIM CTCIICHAM OKHUCJICHHUSA DJICMCHTOB

Ne4 OmpeneneHne M XapakTEpUCTHKA BUIOB XUMHIECKUX CBSI3eH

No5 XapakTepucTHKa XHMHYIECKOTO 3JIEMEHTa 110 ero mnonoxkeHuro B [ICXD

CamocrosrenpHas paboTa 00ydJaromuxcs

Tema 1.3 Boga.
PacTBopHI. DnexTponmTide-
CKast IUCCOLHALIHS

Coneprxanne ydeOHOTO MaTepHala

10

Bopa. PactBopsl. PacTBopenue. HachllieHHbIE, HEHACHILLIEHHbIE, NEPEHACHILIEHHBIE PacTBOPBI.
MaccoBast 10511 pPacCTBOPEHHOTO BEIECTBA

ONeKTpOIUTHYECKAS TUCCONHANUs. DIEKTPOIUTH U HEINEKTPOIUTEL. MEeXaHU3MBbI JJICKTPOIUTH-
YECKOH ANCCONMAIIHN.

CreneHp 3MIeKTPOIUTHIECKOH ancconnannui. OCHOBHBIE MOJIOKEHHUS TEOPHH IIEKTPOIUTHICCKOI
Jqucconuanuy. KucioTsl, OCHOBaHHS M COJIU KaK JICKTPOJIUTHI.

VYeTHBIN onpoc

Teopernueckoe 00yueHne

JlabopaTopHbie pabOThI

[pakTryeckoe 3aHsTHE
Ne6 Pemenne 3agau o TeMe «PacTBopsI»
No7 DnekTponMTHiecKas IUCCOIUAINs

CamocrosrenpHas paboTa 00y4JaromuXCs

Pazgen 2. Xumuueckue pe-
AKIUH

Tema 2.1 XuMudeckue peak-
10105

Copepxannie yaeOHOTO MaTepuaia

Knaccuukamus XuMAYeCKUX peakiuid. Peakunn coemnHeHns, pa3iosKeHUs, 3aMeIIeHsI, oOMe-
Ha. Katamutudeckue peakmun. OOpaTUMble U HEOOpaTHUMBIE peaknuu. ['OMOTEHHBIE M TeTepo-
TCHHBIC PeakIuy. DK30TePMHUUCSCKUE U YHAOTePMHUYECKIE peakuuu. TermioBoit 3pdeKr xuMude-
CKMX peakuuil. TepMoXuMHUUECKUe ypaBHEHUS.

OKHCITUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. CTeneHb oKucieHus. OKUCIUTENb U BOCCTAHOB-
neHue. BoccTaHOBUTEND U OKHUCIEHUE. MeTO] DJIEKTPOHHOTO OanaHca Jijisl COCTABIEHUs ypaBHe-
HUM OKHCIIUTEJIbHO-BOCCTAHOBUTEIbHBIX PEaKIIMil.

VYeTHbll onpoc

TGOp CTUYCCKOC 06y‘ICHI/IC

JlabopaTopHsle paboThI

[IpakTuyeckoe 3aHATHE
Ne 8 PaccranoBka K09()()MIIMEHTOB B XUMHYECKUX PEaKIUsIX.

CamocrositenbHas paboTa 00yyaromuxcst

Tema 2.2 Kunetudueckue u
TEPMOJUHAMHYECKHE 3aKO-
HOMEPHOCTH TIPOTEKAHUS
XUMHUYECKUX PEaKIil

Conepxanue y4eOHOTO MaTepHuaia

CKOpOCTb peakIiy, ee 3aBUCUMOCTD OT Pa3IMYHBIX (PAaKTOPOB: MPHUPO/IBI PEATUPYIONINX BELIECTB,
KOHIICHTpalu pe€arupyronux BEIIECCTB, TEMICPATYPhI U IUIOIAAN peaKHHOHHOﬁ TTOBEPXHOCTH.
TennoBsle 3¢ (eKTs XUMHUYECKUX PeaKInil. DK30- U SHAOTEPMHUYECKUE, PEAKIINH.

OOpaTUMOCTh peakIMidi. XUMUIECKOEe PABHOBECHE W €T0 CMEIICHUE IO NEHCTBUEM Pa3TMIHBIX

VYceTHslii onpoc




(baKTOpOB (KOHIIeHTpaIII/Iﬂ pCarcHToB WJIM MPOAYKTOB PpCaKIUHU, HAaBJICHHC, TeMnepaTypa) JJIs
CO3aHHUs OIITUMAJIbHBIX YCJ'IOBI/Iﬁ MPOTCKAaHUA XUMHUYCCKUX MPONCCCOB. HpI/IHHI/IH Jle Illatenne

Teop CTUYCCKOC 06yquI/Ie

JlabopartopHsie paboTh

HpaKTI/I‘{eCKI/Ie 3aHATHA

CamocrosTenbHas paboTa 00yyaronmxcst

Paspen 3. Ctpoenue u
CBOICTBa  HEOpraHuue-
CKHX BEIIECTB

Tewma 3.1 Knaccudukarms,
HOMEHKJIATYPa U CTPOCHHE
HEOPraHHMYECKUX BEIECTB

Coneprkanne yqeOHOTO MaTepHalia

ITpenmer Heopraundeckor xumun. Knaccudukanus Heopranndeckux BemecTs. [IpocTsie U crox-
Hble BemecTBa. OCHOBHBIE KIIACCHI CIOXKHBIX BEIIECTB (OKCHIBI, THAPOKCHABI, KHCIOTHI, COJH).
B3anMoCBs3p HEOPraHWYECKHUX BELIECTB. ATperaTHble COCTOSIHMA BellecTBa. Kpucranmmueckue u
amop(HbIe BemecTBa. THIBI KPUCTAUIMYECKUX PEUIETOK (ATOMHAs, MOJICKYJIIpHAs, HOHHAsS, Me-
TaJUTM4ecKas). 3aBUCUMOCTb (PM3MYECKUX CBOWCTB BELIECTBA OT THUIA KPUCTAIIMIECKOW PELIETKH.
3aBHCUMOCTh XUMHUECKOW aKTUBHOCTH BELIECTB OT BUIAa XMMHUYECKOH CBSI3M M THUIAa KPUCTAJLIH-
yeckoi pemeTky. [IpuarHbl MHOroo6pa3usi BeliecTB

VYeTHbIN onpoc

Teopernueckoe 00yueHne

JlabopaTopHbie paboThI

IIpakTrueckue 3aHATUS

Ne9 B3anMoCBsI3b KJIACCOB HEOPTaHUYECKHUX COeTMHEHHUH

CamocrosrenpHas paboTa 00ydaromuxcs

Tema 3.2 ®dusuko-
XIUMHYECKHE CBOWCTBA HEOP-
TaHUYECKHUX BEIIECTB

Copepxanne yaeOHOTO MaTepuaa

10

Merauibl. OO1ue Gpu3ndeckue U XMMUUecKre cBoiicTBa MetayutoB. CriocoObl mosrydeHus. 3Haue-
HHUE METaJNIOB ¥ HEMETAJUIOB B NMPHUPOJIE U )KU3HEACITEIBHOCTH YelloBeKa U oprann3mMoB. Koppo-
3Ws METaJUIOB: BUJBI KOPPO3UH, CIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3HH.

Hemeramner. OOuine ¢usnueckue ¥ XUMHUYECKHE CBOWCTBA HEMETANIOB. TUMHMYHBIE CBOMCTBA
HemetawioB [V— VII rpynm. Knaccugukarws 1 HOMEHKIIaTypa COeTMHEHNH HEMETAILIOB.
XuMHYecKne CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHX BEUIECTB (OKCHIOB, THAPOKCHIOB,
KHCJIOT, COJIeH M Jip.). 3aKOHOMEPHOCTH B M3MEHEHHHU CBOMCTB MPOCTHIX BEIECTB, BOAOPOIHBIX
COEMHEHUH, BBICIINX OKCUI0B U THAPOKCUIOB

VYerHbli onpoc,
TECTUPOBAHUE

Teop CTHYCCKOC O6y‘ICHI/IC

10

JlabopaTopHsle paboTHI

HpaKTH‘lCCKHe 3aHATHUA

CamocrositenbHast paboTa 00ydaronmxcst

Paznen 4. CtpoeHue u cBoil-
CTBa OPraHUYECKUX BELECTB

16

Tema 4.1 OcHOBHBIE IOHS-
THSI OPTAaHUYECKON XUMHUU U
TEOpHUs CTPOSHUS OpraHnde-

Conepxanne y4eOHOTO MaTepuaa

IlosiBnenue u pa3BUTHC OpFaHquCKOﬁ XUMHUU KaK HAYKH. HpC,Z[MeT OpFaHH‘IeCKOﬁ xumuu. Mecto
" 3HAYCHHUC OpFaHI/I‘IeCKOI\/’I XUMHUHU B CUCTEME €CTCCTBCHHBIX HAYK.

VYeTHbli onpoc




CKHX COCIUHEHUI

XUMUUECKOE CTPOCHHE KaK MOPSAJOK COETUHEHUS aTOMOB B MOJIEKYJIE COIJIACHO MX BaJIEHTHOCTH.
OCHOBHBIE NOJIOKEHUS TEOPUU XUMUYECKOT0 CTPOEHUS] OpraHNuecKux coefiuHeHuit A.M. bytie-
poBa. YTJIEepOIHBII CKEJeT OpraHnIecKOi MOJIEKYINBL. 3aBHCHMOCTh CBOWCTB BEIIECTB OT XHUMHU-
YECKOTO CTPOCHHUS MOJIEKYJI. I30MepHs 1 H30MEPHI.

[onsarue o ¢pyHKUMOHANBHON rpynme. Pagukan. [IpuHOINDBI KIaccHpUKAIA OPTaHUIECKUX CO-
eIMHEHNH. MeXIyHapoaHasi HOMEHKJIATypa W NPUHIUIIBI HOMEHKJIATYPhl OPTaHWIECKUX COCIIH-
HeHuil. [TonsaTre 00 a30TconmepKaMNX COCANHEHUIX, ONOTOTHYECKH aKTUBHBIX BeIlecTBax (yrie-
BOJIaxX, XKHpax, OeKax | Jp.), BBICOKOMOJEKYIAPHBIX COEANHEHUSIX (MOHOMED, MOIUMEp, CTPYK-
TYPHOE 3BEHO)

Teopernueckoe 00yueHne 2

JlabopaTopHsle paboThI -

IIpakTuueckue 3aHATHUS -

CamocrosiTenbHast paboTa 00ydaronuxcst -
Tema 4.2 CpoiictBa opranu- | CojaepkaHue y4eOHOro MaTepuaia 14
YECKUX COeTMHEHUN On3nMKO-XUMHYECKNE CBOMCTBA OPraHWYECKUX COEAMHEHHUH OTIENBHBIX KIacCOB (0COOEHHOCTH YcTHsIi onpoc

KIaccu(UKaMy U HOMEHKJIATYPhl BHYTPH KJIacca; TOMOJOTHYECKHH pAn M oOmas ¢opmyra;

n3oMepus; pu3ndecKe CBOCTBa; XMMHUUECKHE CBOICTBA; CIIOCOOBI ITOTY4EHHA):

— IpefenbHbIe YIIIeBOJOPOB! (aJIKaHbl M IMKIOATIKaHbl). ['opeHne MeTaHa Kak OJUH U3 OCHOB-

HBIX HMCTOYHHUKOB TEIUIa B MPOMBINUICHHOCTH W ObITy. CBOMCTBAa MPHPOIHBIX YIJICBOIOPOIOB,

HaXO0XJICHHE B MPUPOJIC U IIPUMEHEHHE aJIKaHOB;

— HempeJeNbHble (aJKeHbI, alKUHBl W ajKaJWeHbl) U apoMaTH4ecKHe YyIrIIeBOHZOposl. ['opeHue

aleTHICHA KaK HCTOYHHUK BBICOKOTEMIIEPATYPHOTO INIaMEHH ISl CBApKU M PE3KH METaUIOB

— KHCIJIOPOJICO/Iep KaIlNe COeANHEHUs (CITUPTHI M (PEeHOIbI, KapOOHOBBIE KHUCIOTH M 3(UPBEI, aTb-

JIETHIBI M KETOHBI, )KUPBI, yriIeBoAbl). [IpakTndeckoe MpUMEHEHNE STHIICHTIINKOIS, TINIEPHHA,

¢denona. [Ipumenenune Qopmanbrernia, aneTaiablIeTHia, YKCYCHOH KHCIOTHI. Mblla Kak COJH

BBICIINX KapOOHOBBIX KHUCIIOT. Motolye CBOWCTBA MbLIa

— a30Tco/epKallue COSAUHEHHs (aMUHBI M aMMHOKHCIIOTHI, OeJkn). BBICOKOMOIEKYISIpHBIE CO-

enuHeHNs (CHHTETHYCCKHE W OMOJIOTHYECKU-aKTHBHBIC). MOHOMED, MOJIMMED, CTPYKTYpPHOE 3Be-

Ho. [TonnMepu3anus 3TuIeHa Kak OCHOBHOE HaIllpaBJIEHHE €TI0 MCIOIb30BaHHUA.

I'enernyeckas CBsA3b MEXKAY KJIACCAMHU OPraHUYECKUX COCIMHEHUI

Teoperndeckoe oOyueHue 12

JlaGopaTopHbie paboThI -

IIpakTuueckoe 3aHsTUE

Ne 10 Hed1p 1 crioco0sl ee mepepaboTKH 2

CamocrosrenbHas paboTa 00ydJaromuxcs -
JduddepernrpoBaHHbIi 2
3ayer

Ilepeyens Bonpocos k Au(pdepeHIIPOBAHHOMY 3a4eTy
1. Ilpenmer u 3amaun xuMuu. HayuHble MeTO/bI TO3HAHMS BELIECTB M XMMHUYECKHX SBIEHUNA. POb SKCIIEpHMEHTa M TEOpHUHU B

XHUMMUH.

2.  OCHOBHBIE IOHATHS XHUMHH: XUMHYECKUM 9JICMCHT, aTOM, MOJICKYJId, BCHICCTBO, AJUIOTPOIIHUA.




o
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10.

11.

12.

13.

14.

15.

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

24,

OCHOBHBIE 3aKOHBI XMMHHU: 3aKOH MOCTOSHCTBA COCTaBa BEILIECTBA, 3aKOH ABOraJpo, 3aKOH COXPAHEHHUS MaccChl BEILECTBA,
nepuoaunudeckuii 3akon JI.11. Menneneesa.

Crpoenne Ilepuommaeckoir cucTeMpl XuMIdeckux snemMenToB [I.M1. MenzneneeBa, 3aKOHOMEPHOCTH HW3MCHEHUS CBOMCTB B
CHCTEME U €€ 3HaYCHHUE.

Crpoenne aToMa XUMHYECKOT0 3eMeHTa. [IpuBecTu mpumMep Ha 3nemenTax 1-3 mepuona I[ICXD J1.11. Menzneneesa.

CocraB u cTpoeHHE BemiecTBa. Xumudeckas ¢opmyna. OTHOCHTENbHAs aTOMHAs M MOJEKYJsIpHas macca. MaccoBas OIS
3JIEMEHTa B XUMHIECKOM COETMHEHUH. BBIUMCINTS MAaCCOBYIO OO 3IEMEHTOB B COCIMHEHNH (II0 BEIOOPY MPETIOABATEINS).
TuIBl XMMHUYECKOHN CBSI3M: MOHHAS, KOBAJICHTHAS, METAIMIECKAs!, BOZOPOIHAS; MEXaHU3M 00pa30BaHMs, CBOWCTBA BEIIECTB
C pa3IMYHBIMHM XUMHYECKUMH CBs3siMU. [IpuBecTn npumep cxeMbl 00pa30BaHMs KaXOT0 THIIA CBSI3H.

JlucnepcHble CUCTEMBI: COCTaB, KiIacCH(UKaIMU, IPUMEPHI BEIIECTB, CBOICTBA BEIIECTB.

YucTele BelecTBa U cMecH. Buasl cMmecell, Ux 3HaueHHe. BBIUMCINTE MaccOBBIE JONIM KOMIIOHEHTOB BEILECTB B CMecH (110
BBIOOpY IpEnoaaBaTess).

OCHOBHBIE TIOJIOKECHUSI TEOPUH ANIEKTPOIUTUUECKOM Jrcconnanuy, GopMyIHpOBKa U UX CYIIHOCTb. 3alKcaTh ypaBHEHUE B
HOHHOM BHIE (110 BRIOOPY MPETIOAaBaTEIs).

Kucnotsl B cBeTe TEOpWH 3IEKTPOIUTHYECKON ANCCOIMAINMU: TOHATHE «KHCIOTB», MX CBOICTBA M 3HAYEHHE. 3alncaTh
yYpaBHEHHS PEakWi B HOHHOM BHJE, TOITBEPKAAIOIINE CBOWCTBA KUCIIOT.

OCHOBaHUSI B CBETE TEOPHH SICKTPOIUTHIECCKON TUCCOLMALNN: TIOHITHE «OCHOBAHU», MX CBOWCTBA M 3HAUCHHUE. 3amucaTh
ypaBHEHHS PEaKIWi B HOHHOM BHJIE, TOITBEPKAAIOIINE CBOWCTBA OCHOBaHMUH.

Conu B cBETE TEOPUH HIEKTPOIUTHUECKON ANCCOIMAIINN: TIOHATHE «COJIM», UX CBOMCTBA M 3HAUYEHHE. 3allicaTh YpaBHEHUS
peakuuil B MOHHOM BUJIE, IIOATBEPKAAIOIINE CBOMCTBA COJIEH.

OKcuzbl B CBETE€ TEOPUH INEKTPOIUTHUECKOI AUCCOLMAINN: OHATHE «OKCHABDY, UX CBOWCTBA M 3HaUCHHE. 3alMCcaTh ypaB-
HEHMA peakluil B FOHHOM BHJIE, TOJTBEP K JAIOIINE CBOHCTBA OKCHJIOB.

Knaccugukanuym XMMHYeCKUX PEakIui: o KOJINYECTBY ¥ COCTaBY PEareHTOB M MIPOAYKTOB PEAKIIUH, 110 H3MEHEHHIO CTETIEHN
OKHCJIEHHS, TI0 TeIUIOBOMY 3 dekTy, 0 HAIMYHIO KaTanu3aTropa, 1o (azoBoMy COCTOSIHUIO U T.1. [IpuBecTH nmpumeps! ypas-
HEHMH peakiuii K KakKIoH Ki1acCupUKanuu.

CkopocTh XMMHUUECKOH peaknny. DakTopsl, BIMAIONIAE HA CKOPOCTh XUMHIECKOH peakiy. XNMHYECKOe PaBHOBECHE U CIIO-
co0bI ero cmemnienus. [IpuBect npuMep CrocoO0B CMENEHNS] XMMHUYECKOTO PAaBHOBECHSI HA PEAKIMK CHHTE3a aMMHaKa.
Mertamner: nonoxernue B [ICXD J[.. MenneneeBa, cTpoeHHe atoMa, QU3MYECKHE M XUMHUYECKUE CBOMCTBA, MPUMEHECHHE.
[IpuBecTn npuMepsl XUMUUYECKUX PEAKIMi METAIIOB Ha KOHKPETHBIX NpUMepax (YpaBHEHHMS 3alHCaTh B MOJICKYJISIPHOM U
WOHHOM BHJIE).

Baxueiine MeTaJubl IPOMBIIIIEHHOCTH: CBOMCTBA, UX NpuMeHeHue. CIIaBbl: BUABI, UX IIPUMEHEHHE.

Cr1oco05b1 IoJTydeHHs METaJUIOB: OOIINE TAIBI TPOU3BOJICTBA, BUABI METAIIYPTHH C TIPUMEPaMHU.

Koppo3ust MeTayuioB: moHSTHE, BUABI KOPPO3UHU U CIIOCOOBI 3aIIUTH OT KOPPO3UH.

Hewmerannsr: monoxkenne B [ICXD JI.M. MenaeneeBa, cTpoeHrne aToMa, GU3NIECKUE U XUMHUECKHE CBOWCTBA, MPUMEHEHHE.
[IpuBecTy mpuMepsl XUMHYECKIX PEaKIHii HEeMETaJJIOB Ha KOHKPETHHIX NMpuMepax (ypaBHEHHUS 3aliCaTh B MOJIEKYJISIPHOM H
MOHHOM BUJIE).

Teopus cTpoeHus opraHudeckux coequHeHui!t A.M. ByTiepoBa: npeanoChlIKN CO3AaHUs, MTOJOKEHH TEOPUU U UX TMOSICHE-
HHE C IpUMepaMH, €€ 3HaUeHUe ATl pa3sBUTHA XUMUU.

AJKaHBI: COCTaB, CTPOCHUE, H30MEPHs, HOMEHKJIATypa, (pU3nvecKrue 1 XUMHIECKNE CBOMCTBA, CIIOCOOBI ITOJIydeHHE, PUMe-
HEHHe.

AJIKEHBI M JIKHMHBI: COCTaB, CTPOCHHE, M30MEPHsl, HOMEHKJIATypa, (Pu3nuecKre M XMMUYECKHE CBOMCTBA, CIIOCOOBI MOJIyYe-




HUE, IPUMCHCHUC.

25. AnkaaueHbl M apeHbl: COCTaB, CTPOCHHUE, U30MEPHsl, HOMEHKIIaTypa, (U3NUeCKHe U XUMUYEeCKHE CBOWCTBA, CIOCOOBI MOJTyde-
HHE, IPIMECHCHHE.

26. CompTsl: cocTaB, CTpOSHHE, H30MEpHsI, HOMEHKIATypa, (U3HIeCKHe N XUMUIECKHAE CBOIMCTBA, CIIOCOOBI MOTydeHHE, TIPHUME-
HEHHe.

27. KapOoHOBEIE KHCIIOTHI: COCTaB, CTPOCHUE, H30MEPHS, HOMCHKIIATYpa, (PH3MUECKIe 1 XUMUIECKHAE CBOMCTBA, CIIOCOOBI TIOTY-
YeHHe, NPUMCHEHHUE.

28. YrieBonsl: COCTaB, CTPOCHHE, H30MEPHs, HOMCHKIIATYpa, (PU3MUECKIEC U XUMHUUECKUE CBOICTBA, CIIOCOOHI MMOTyYeHHE, pH-
MEHEHHE.

29. AsoTcopepiKallye opraHuueckre COSAMHEHNS! — aMUHbBI, aMUHOKHUCIIOTHI, OCJIKH: COCTaB, CTPOCHUE, N30MEpHs, HOMEHKIIATY-
pa, pu3nYecKue U XMMUYECKHE CBOMCTBA, CIIOCOOBI MOIyYeHNE, IPUMEHEHHE.

30. Inactmaccel. [lonyyeHne MoOMIMMEpOB peakiyeil MoIMMepU3aliu U MOJUKOHASHCAIMH. TepMOIIaCTHYHbIE U TEPMOPEaKTHB-
Hble IIacTMacchl. OCHOBHbIE NPEACTABUTEINH [IACTMACC.

Bcero 72[72*
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3.1 Tpebosanus k mamepuanbHO-MeXHUYECKOMY 0becnedenuio
Peanuzamus Y I Tpebyet Hamuyus:
[Tomemenue -45. KaOuHeT eCTECTBEHHOHAYUYHBIX JUCUMIUIMH JUISI MPOBEACHUS MPAKTHUYECKUX
3aHATUM,  JUCUUIUIMHADHOW,  MEXAMCUUIUIMHAPHOM W MOAYJIBHOM  IMOATOTOBKH.
AymuTopus YKOMIUIEKTOBaHA YYEHHYECKOH MeOenbio u Jockoil. Kommbrorep, cTon ¢ pakoBu-
Hou. Crenn «llepumommueckas cucrema xumudeckux siaeMmeHToB [[.M. MenneneeBa». CreHpg
«PacTBOpUMOCTD KHUCIIOT, OCHOBaHMIi, CoJIell B BOJIE U cpefa pacTBOpoB». CTeH «DIIEKTPOXH-
MUYECKHI psa HanpsokeHus MetaiioBy. Crenn «KoHcrantsl pauccouuanuu KucioT». CTeHn
«Koncrantsl auccounanuu ocHoBanui». Crenn «Kapra mupa". Komiekuus metamios. Kosiek-
nus «Hedts 1 ee mpoaykteiy. Komnekuus «Munepainsl u ynooperus». Komreknus «KameHHBIH
yronby. Komnekuus «Amomunnii»y ['moOyc 3emnu ¢usudeckuit (9mr). MynsTumenuitnoe 060-
pyIoBaHUE: MPOEKTOP, IKpaH, KOMIBIOTEP (2 mIT).
[Tomemenne -24. buOmuoTeka, YUTANBHBIA 3all C 30HOM JUISI CaMOCTOSITEIBHON pa0OTHI.
AyauTopus YKOMIUIEKTOBaHa ydeHH4eckoi Mebenpto. Kommbiorepsr (3 mT) ¢ qoctynom B Un-
tepuet, JUOC, 3BC. [Tpuntep.

3.2. Yuebno-memoouuecxoe u ungpopmayuonnoe obecneuenue
[lepeueHb peKOMEHyeMbIX YU€OHBIX U3JaHUI:

e OCHOBHBIE HCTOYHUKHU:
1. Pymsutuc, I'. E. Xumus. 10 xnacc. ba3osiit ypoBens : yueOnuk / I'. E. Pymsuruc, @. I'.
®enpaman. - 10-e usn., crep. - Mocksa : Ilpocemenue, 2023. - 224 c. - ISBN 978-5-09-
108896-0. - Tekcr : anexkrponnsii. - URL: https://znanium.com/catalog/product/2126368
2. Pymsutuc, I'. E. Xumusa. 11 xnacc. basosbiit ypoBens : yuebnuk / I'. E. Pymsutuc, ©. I'.
®enpaman. - 10-e m3x., crep. - Mocksa : IIpocBemenue, 2023. - 224 c. - ISBN 978-5-09-
108904-2. - Tekcr : anexkrponnsiii. - URL: https://znanium.ru/catalog/product/2126369

e J{OnOJHUTENbHbIE UCTOUHUKHU:
1. Aadpunorenosa M.B. Xumus. ba3zosslit ypoBenb: 10—11 kmaccs! : yuebnuk aust COO / U. B.
AuncdunorenoBa, A. B. babkos, B. A. IlonkoB. - 2-e u3n. ; ucnp. u nomn. - Mocksa : FOpaiir,
2024. - 290 c. - (O6mmeobpa3oBaTenbHbIi 1uKi). - URL: https://urait.ru/bcode/544870.

e [lepuoanueckue u3gaHus:
1. Bectauk MockoBckoro ynuepcutera. Cepust 2. Xumus : Hayd. xxypHai / MI'Y. - Mockaa,
2019-2024. - Bexomur | pa3 B 2 wmecsma. - OcmoBan B 1946 1. - URL
https://dlib.eastview.com/browse/publication/9065.
2. Biomedical chemistry: research and methods / HayuHo-uccnenoBarenbckuii MHCTUTYT OHoO-
Meau-1mHekoi xumun uM. B.H. Opexosuua (Mocksa). - MockBa, 2018-2024. - Beixonut 4 pasa
B ro. - U3maercs ¢ 2018 1. - URL : https://elibrary.ru/contents.asp?id=37184224.
3. Universum: Xumus u buonorus / OOO MexnyHapoaHbII LIEHTP HAyKu U 0Opa3oBaHMs. -
Mocksa, 2013-2024. - Wszpmaercs ¢ 2013 1. - Bexomur 12 pa3 B rom. - URL
https://elibrary.ru/contents.asp?id=36852571.
4. Ycnexu coBpeMmenHoro ectectBozHanus / OO0 "Uznarensckuii Jom "Akanemus EctectBos-
Ha-aus". - Ilensza, 2002-2024. - Usmaercs ¢ 2001 r. - Beixomut 12 pa3 B rox. - URL :
https://elibrary.ru/contents.asp?id=37033328.
5. Ycnexu B XUMHH U XUMUYECKOW TexHosoruu / Poccuiickuil XUMHUKO-TEXHOJIOTHYECKUN YHU-
Bepcutet uM. JI. 1. Menpaeneesa. - Mocksa, 1999-2024. - N3naetcs ¢ 1999 r. - Berxogut 12 pas
B roa. - URL : https://elibrary.ru/contents.asp?

e  VYyeOHO-METOANYECKUE:
1. CaBenko O. @. Xumus : METOIMYECKUE YKAa3aHUS IO BBHITIOTHEHUIO TPAKTHYECKUX PadOT 00Yy-
yarommxcs s cnennanbHocteit: 15.02.16 Texnonorust mammuoctpoenust; 15.02.17 MonTax,
TEXHUUYECKOE OOCTYKMBaHUE, IKCILUTyaTallls ¥ PEMOHT MPOMBINIIIEHHOTO 000pyA0BaHus (110 OT-
paciam); 09.02.07 UudopmannoHHble cucTeMbl U mporpammupoBanue; 22.02.06 Cpapounoe
npou3BoAcTBO; 22.02.08 Meramiypruueckoe MpOU3BOJACTBO (IO BHUAAM MPOU3BOJICTBA);
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23.02.07 Texnuveckoe oOCTy)KMBaHWUE W PEMOHT JIBHTATEJICH, CHCTEM M arperaTtoB aBTOMOOH-
neit; 27.02.07 YnpaBieHue KaueCTBOM MPOIYKIIUH, MPOIECCOB U ycuyr (mo orpacism) / 3. @.
Capenko ; Yul'V, Atromex. Texnukym. - 2024. - HeomyOGnumkoBanublli pecypc. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/16116.

Beaymmii cienpanuct / [leBsikoBa 1.H. | Foveeee—per— | 27.05.2024

JIOIKHOCTB COTPYHUKA HAYYHOH OHOIIHO- [)7(0] TOAIHUCH nara
TEKU

e [Ipodeccruonanbubie 0a3bl JaHHBIX, THHOPMAITMOHHO-CIIPABOYHBIE CHUCTEMBI:
1. DneKTpOHHO-ONOIMOTEUHBIE CUCTEMBI:
1.1. Iudporoit obpazoBaTenbHblii pecypc IPRsmart : 35eKTpoHHO-OMOIMOTEYHAS CHCTEMA :

caitr / OOO Kowmnanus «Ai Ilm Ap Memua». - Caparos, [2024]. — URL:
http://www.iprbookshop.ru. — Pexxum mocTyma: uis 3aperdcTpHp. Iojb3oBareneid. - TekcT :
JJIEKTPOHHBIN.

1.2. O6pasosatenbHas miatpopma FOPAUT : o6pasoBaTebHblil pecypc, SIeKTpOHHAs GHOIHO-
teka : caiit / OOO Dnekrponnoe m3marenscto «FOPAMT». — Mocksa, [2024]. - URL:
https://urait.ru . — Pexxum gocTymna: 1uist 3aperucTpup. mojbp3oBareeil. - TeKCT : 3JeKTPOHHBIH.
1.3. ba3a nanubIix «OnekTpoHHas Oubauoreka texHudyeckoro BY3a (ObC «KoHcynbTaHT CTY-
JICHTa») : DIIEKTPOHHO-OMOmmoTeyHas cuctema : calT / OOO «llomurexpecypce». — Mocksa,
[2024]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum aoctyma: i 3aperu-
CTpUP. MOJIb30BATEINICH. — TEKCT : ANEKTPOHHBIMU.
1.4. KoHCcynbTaHT Bpaya. DJIEKTpOHHAS MEIUIIMHCKas 6ubnuoTeka : 6a3za naHHeix : caiit / OO0
«BpIc1Ias MIKOJIa OpraHU3aluy U YIIPaBICHUs 31paBOOXpaHEeHUEM-KOMIIIIEKCHBIN MEAUIMHCKUN
KoHcanTHHI». — MockBa, [2024]. — URL: https://www.rosmedlib.ru. — Pexxum nocryna: s 3a-
peructpup. noib3oBareneil. — TEeKCT : 3JIeKTPOHHBINM.
1.5. bonbiras MmeauIHCKas OUOIMOTEKa : AJIEKTPOHHO-OMOIMoTeYHas cucreMa : caidt / OO0
«bykamy. — Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pesxum nocryma: s
3aperucTpup. nojib3oBareneil. — TeKCT : 3JeKTPOHHBIM.
1.6. OBC Jlanp : snexTpoHHO-OMOMMoTeyHast cuctema : cat / OO0 DbC «Jlanb». — CaHKT-
[MerepOypr, [2024]. — URL: https://e.lanbook.com. — Pexxum moctyna: ajst 3aperucTpyp. MOJIb-
3o0Baresiel. — TeKCT : 3JIEKTPOHHBIN.
1.7. OBC Znanium.com : 3JeKTpoHHO-OnONMMoTeyHas cucrema : cat / OO0 «3HaHHyM». -
Mocksa, [2024]. - URL: http://znanium.com . — Pexxum goctyma : ajist 3aperucTpup. mojib30Ba-
Tenen. - TeKCT : 3JIEKTPOHHBIN.
2. Koncynbrantllntoc [OnexTpoHHBIH pecypc]: cnpaBouyHas mpasoBas cuctema. / OO0 «Kon-
cynbTanT [1moc» - DnektpoH. naH. - Mocksa : Koncynerantllntoc, [2024].
3. eLIBRARY.RU: nayunas snexktpoHHast 6ubnuoreka : caiit / OOO «Hayunas DnexkTpoHHas
bubmmoreka». — Mockga, [2024]. — URL: http://elibrary.ru. — Pexxum moctyma : aias aBTOpH3.
osib30Baresne. — TEeKCT : 2JEKTPOHHBIN
4. ®enepanbHas rocynapcrBeHHas MH(opManmoHHas cuctema «HanumoHanabHas 3JIEKTpOHHAS
OoubnuoTeka» : anekTpoHHas Oubnwmoreka : cat / ®I'BY PI'b. — Mocksa, [2024]. — URL:
https://H36.pd. — Pexxum noctyna : ans mosib3oBarenell HaydHo OmbOanorexu. — Tekcer : anmek-
TPOHHBIN.
5. Poccuiickoe obpazoBanue : ¢enepanbublii nopran / yupeaurens GIAY «DULITO». — URL:
http://www.edu.ru. — TekcT : 3IeKTPOHHBIH.
6. DnektponHas Oubnuoreunas cucrema Yiul'y : moaynb «OnekrpoHHas Oubnuoreka» ABUC
Mera-ITPO / OO0 «/lata Dxcnpece». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexxum mocty-
ma : 7 oJab30BaTeNiel HayuyHol OMOIuoTeku. — TeKCT : ANeKTPOHHBIH.

e [IporpamMmmHoe obecrieueHue
1. OC Microsoft Windows

2. MicrosoftOffice 2016
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http://znanium.com/
http://elibrary.ru/
https://нэб.рф/
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3. «MoitOduc CtangapTHBIIN

CornacoBaHo:
N 4
Benynmii unxenep /__ Illypenko 1O.B. / ' g | 27.05.2024
JomxuocTs cotpynunka YUTuT DdUO TIOJITUCH Jara

3.3. Cneyuanvusie ycnosus ons ooyuarouuxcs ¢ OB3

B ciaydae HEOOX0aMMOCTH, O0YYAIOIIMMCS M3 YMCIIA JIMI C OTPAHUYCHHBIMH BO3MOYKHOCTSIMHU
3II0POBBsI (TI0 3asBJICHUIO 00YYAIOIIErocs) MOTYT MPeIaraTbCsl OJJHHU U3 CICTYIONINX BapUaHTOB
BOCIIPUATHS MHPOPMAIIMHU C YIETOM MX HHIUBUIYAIBHBIX TICUXO(PH3MYECKUX OCOOCHHOCTEH:

— JUTSL JIAL C HAPYIICHUSIMUA 3PEHUS: B IIEYaTHOW GopMe yBeIWYCHHBIM mpudTom; B dop-
Me DJIEKTPOHHOTO JOKyMeHTa; B (opme aynuodaitna (mepeBoa y4eOHBIX MaTepUAIOB B
ayauodopmar); B neyatHoi Gpopme Ha si3bike Bpaiiis; nHAMBUAYaIbHBIE KOHCYJIBTAIIMU C MPH-
BJICYCHUEM TH(IOCYPIOTIEPEBOIUNKA; HHMBUYAIbHBIC 3a]JaHUSI U KOHCYJIbTAIHH.

— JUIS JIUI C HAPYIICHUSIMH CITyXa: B IEYaTHOU Gopme; B (hopMe AIEKTPOHHOTO JTIOKYMEH-
Ta; BHJICOMATEPUAIIbI C CYOTUTPAMK; WHAUBUYATbHbIC KOHCYJIBTAIIMH C MPUBICYCHUEM CYPJIO-
NEePEBOAYNKA; WHANBUIYATIbHBIC 33/IaHHSI U KOHCYJIbTAIHH.

— JUISL JIUI] C HAPYIICHUSIMHU OTIOPHO-JBUTATEIILHOTO alllapaTa: B ne4yatHoi ¢opme; B pop-
ME JICKTPOHHOTO JIOKyMeHTa; B (hopMme ayauodaiiia; WHIMBHIYaIbHbIC 3aJaHUsl U KOHCYJIbTa-
WU,

- B cCllyyae HEOOXOJUMOCTH WCIIOJNB30BAaHMSA B Y4eOHOM IIporecce 4YacTh-
HO/MCKITIOYHMTEIBHO JUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJOTHH, OpraHu3alus paOoThI
[I1C ¢ obywaromumucs ¢ OB3 u uHBaNMIaMH MperycMaTpUBACTCS B 3JIEKTPOHHON HH(pOpMa-
[IMOHHO-00Pa30BaTEIbHON Cpelie ¢ YUETOM MX WHAWBUAYAIBHBIX MCUXO()U3NIECKUX OCOOCHHO-
cTeil.

dopma A crp. 13 u3 19



4. CAMOCTOSATEJBHASA PABOTA OBYYAIOIIIUXCHA
Copneprxanue, TpeOOBaHMS, YCIOBUS U HOPSIOK OpraHU3alMd CaMOCTOSTEIbHONW paboThI
oOyuaromuxcs ¢ yueroMm (HopMbl 00ydeHHUs OnpeaenstoTcs B cooTBeTcTBUU ¢ «llonoxennem o0
OpraHU3ali CaMOCTOATENBbHON paboThl O0YYarOIIUXCsA», YTBEP)KICHHBIM YUYEHBIM COBETOM

Yal'V (mpotokoi Ne8/268 ot 26.03.2019r.).

5. KOHTPOJIb U OLEHKA PE3YJIbTATOB OCBOEHMUSA Y /]
KoHTposb u oneHKa pe3ynbTaToB OCBOEHUs Y[ OCYHIECTBIAETCS IPENoJaBareiaeM B IIpo-
1[ecce MPOBEACHUS TPAKTUYECKUX 3aHATUH U 1aOOpaTOPHBIX pabOT, TECTUPOBAHUS, a TAKKE BbI-

IIOJIHCHUA 06yLIaIOH_[I/IMI/ICSI HHAWBUAYAJIbHBIX 3aIIaHI/II\/JI, I/ICCJIC[[OBaHI/II\/JI.

PesynpraTst
(YycBOEHHBIE 3HaHUS, OCBOCHHBIE
YMEHHS ¥ KOMIIETCHIIVN)

OCHOBHBIEC MTOKA3aTENHN OLICHKH
pesynbTaTa

®DopMBI, METO-
JIbI KOHTPOJIA U
OLIEHKH Pe3yJIb-
TaTOB O0yUYCHHS

V1 - Ha3pIBaTh U3yUCHHBIE BEIIECTBA
M0 «TPUBHAIBHOW» WIIM MEXIyHa-
POAHON HOMEHKIIATYpe

-YMCHHUC KJ'IaCCI/I(I)I/ILII/IpOBaTL XUMHYCCKUEC DJBJICMCHTEI,
MMPOCTBhIC BCHICCTBA, HCOPTraHUYCCKHUC U OPraHUYCCKUC
COCAMHCHU S, XUMHUYCCKHNC ITPOLCCCHI

V2 - ompenensTh. BaJEHTHOCTh H
CTENEHb OKHCIEHHS XHMHUYECKHUX
3JIEMEHTOB, THI XHMHYECKOM CBs3U
B COCJMHEHMsSIX, 3aps]l MOHA, Xapak-
Tep Cpelbl B BOJHBIX PacTBOpax He-
OpTraHUYECKHUX COCAMHECHUU, OKHUCIH-
TeJb M BOCCTAHOBUTENb, IPUHA]-
JIEKHOCTh BEIIECTB K Pa3IMYHBIM
KJIaccaM OpPTaHMYECKUX COCTMHEHUH

-MOJACIIMPOBAHUC MOJICKYJI HCOPTAHUYCCKUX U OpTraHUu-
YCCKHX BCUICCTB

V3 - xapakTepu3oBaTh: 3JIEMEHTHI
MalbIX MEPHOJOB IO HUX TOI0XKe-
HUIO B NEPUOJUYECKOH CHCTEME
J.W. Menneneesa; oOmme XuUMHYe-
CKHE CBOWCTBA METAJUIOB, HEMeETall-
JIOB, OCHOBHBIX KJIACCOB HEOPraHH-
YeCKMX M OPTraHMYeCKUX COEIHHE-
HUH, CTpPOCHME M XUMHYECKHE
CBOMCTBA M3YYEHHBIX OPTaHUYECKHUX
COEIMHEHUI

-yMEHHE TOJb30BATHCS 00S3aTEIBHBIMHA CIPABOYHBIMHU
Matepuanamu: Ilepuonnyeckoil cucreMoll Xumuue-
ckux anmementoB JI. M. MeHpgeneeBa, Tabmuieil pac-
TBOPUMOCTH, 3JCKTPOXUMHUYECKIM PSIOM HaTpsKe-
HUM METaJUIOB, DPSIIOM 3IEKTPOOTPHUIATEITFHOCTH —
JUIL XapaKTePUCTHUKU CTPOCHHS, COCTaBa M CBOWCTB
aTOMOB XHMHYECKHUX DIIEMEHTOB

Y4 -  O0OBACHATH: 3aBUCUMOCTD
CBOWCTB BEIIECTB OT WX COCTaBa H
CTPOCHHUS, TPUPOAY XHUMHYECKOI
CBs3M (MOHHOWM, KOBAJCHTHOH, Me-
TAJITYECKON), 3aBHCHMOCTh CKOPO-
CTH XMUMHYECKOH peakIuu WU TOJ0-
JKCHHUS XUMHYECKOTO PABHOBECHS OT
pa3MIHBIX (aKTOPOB

-yCTaHOBJICHHE 3aBUCUMOCTH CBOWCTB U MPUMEHEHHS
BOKHEMIINX OPraHUYECKHUX COCIUHEHHM OT UX XUMH-
YECKOTO CTPOCHHWS, B TOM YHCIE W OOYCIOBICHHBIX
XapaKTepoOM 3TOTO CTPOCHUs (TIpPeNeNbHBIM HIH He-
MpeJeTbHBIM ) U HATMYUEeM (PYHKIIMOHAIBHBIX TPYIIIT

V5 — BBINIOJHATE XUMHYECKHH DKC-
MEPUMEHT 1o pacno3HaBaHUIO
BOXHEHIINX  HEOPTAHWYECKUX H
OpraHNYECKHUX BEIIECTB

-yMEHHE NPOBOAUTH CAMOCTOSITEJIbHBIA XUMUYECKUN
SKCIIEPUMEHT W HAOJI0NIaTh JEMOHCTPAIIMOHHBIA JKC-
MEPUMEHT, (PUKCUPOBATh PE3YNBTATHI U JIENATh BHIBO-
JIbI ¥ 3aKJIFOUEHUS TI0 pe3yJIbTaTaM;

-ONMUCHIBaTh KOHKPETHBIE XUMUYECKUE PEAKIUH, yCIIO-
BUSI UX MPOBEACHUS U YIPABJICHUS XUMUYECKUMU MPO-
IeccaMu

31 - BaXHEWIINE XUMHUCCKUE TTOHS-
THS. BEIIECTBO, XUMHUYECCKUH DIie-
MEHT, aTOM, MOJIEKYJa, OTHOCUTENb-
HBIC aTOMHAs U MOJICKYJISIpHAs Mac-
Chbl, MOH, aJJIOTPOINHUS, U30TOIBI, XU-
MUYecKasi CBsI3b, JJIEKTPOOTpHULa-
TEJIbHOCTb, BaJCHTHOCTb, CTEMEHb
OKHCIICHHSI, MOJIb, MOJISIPHAsI Macca,

-TIOHIMAaHHEe XUMHYECKOW KapTHHBI MHpPa KaK HEOTh-
€MJIEMOH 4aCTH LEJIOCTHON HAyYHOH KapTHHBI MUDA;
-3HaHNe (IOHMMaHN€e) TEPMUHOB, OCHOBHBIX 3aKOHOB U
BO)XHEHWIINX TEOpPHH Kypca OpraHM4ecKod u oOIeH
XUMUH

Texkymui KoH-
TPOJIb: YCTHBIN
oTpoc, KOH-
TpPOJIb HaJl BBI-
MOJTHEHHEM
MPaKTUYECKHUX
pabor, Tectupo-
BaHHE

IIpomexyTou-
Hast aTTeCTaIHsL:
muddepeHnn-
POBaHHBIH 3a4eT
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MOJIIPHBIH 00BbEM, BelIecTBa MoJie-
KyJSIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOGHHMSI, PAaCTBOPHI, 3JIEKTPOJIUT U
HEJICKTPOIIUT, SJIEKTPOIUTHICCKASL
JHMCCOLMALNS, OKHCIUTENb M BOC-
CTQHOBHTEJb, OKHCICHHE M BOCCTa-
HOBJICHHE, TEIIOBOH 3(PQEeKT peak-
UM, CKOPOCTH XHMHYECKOH peak-
MU, KaTallu3, XUMIYECKOe PaBHOBE-
cHe, yIJIepOIHbIA CKeJeT, PyHKIHO-
HaJIbHas TPYIIIa, U30MEPHs], TOMOJIO-
rus

32 — OCHOBHBIE 3aKOHBI XHMHH:
COXpaHCHHMS MACChl BEIIECTB, IIO-
CTOSIHCTBAa COCTaBa, MEPUOTUUCCKUIT
3aKOH

-3HaHue (IOHMMaHKE) TEPMHHOB, OCHOBHBIX 3aKOHOB U
BO)XHEHWIINX TEOPHH Kypca OpraHW4ecKod W oOIuei
XMMUH, PELICHUE 3a1a4 HA OCHOBE U3yYEHHBIX 3aKOHOB

33 — OCHOBHBIE TEOpUM XUMUHU:
XUMHYECKOH CBS3H, OJIEKTPOJIUTH-
YEeCKOH  IUCCOLMALUH, CTPOCHHS
OPraHUYeCKUX COCIUHCHHI

-3HaHue (IOHMMaHKE) TEPMHHOB, OCHOBHBIX 3aKOHOB U
BaXHEHIINX TeOpHH Kypca OpraHHYeCKOW u oOImeit
XMMUH, PEIICHNE 3a/1ad Ha OCHOBE N3YUCHHBIX 3aKOHOB
U TEOPHl

34 - Ba)kHEWIIIHME BEIIECTBA M MaTe-
pHabl. OCHOBHBIC METAJUTBI W CIUIA-
BBI; CepHasi, COJITHAsl, a30THAA U YK-
CyCHasi KHCJIOTHI; IICJIOYH, aMMHAK,
MUHEpalbHbIC yIOOPEHHUs, METaH,
STUJIEH, alleTHIIEH, OEH30JI, 3TaHOII,
JKUPBI, MbLIa, TJIFOKO3a, Caxaposa,
KpaxmaJl, KJeT4aTtka, OCNIKH, UCKYC-
CTBEHHBIE M CUHTETHYECKHE BOJIOK-
Ha, KAY4yKH, ITACTMACCEHI.

-yMEHHE KJIacCHU(UIMPOBATh XUMHYECKHE 3IIEMEHTBHI,
MPOCTHIC BEUIECTBA, HEOPTraHUYECKHE W OPraHWYECKHe
COEIMHEHUS, XUMHIECKHE MTPOLIECCHI;

-YMEHHE XapaKTepu30BaTh OOLIME CBOIiCTBa, MOIyde-
HHE M NPHMEHEHHE HM3Y4EHHBIX KJIacChl HEOpraHude-
CKUX M OpraHMYeCKUX BENIECTB M HX BaXXHEHIIHX
IIpeICTaBUTENEH

OK 01. Bribupate cmoco0sl perie-
HHS 3a1a4d NpoQecCHOHATIBHON nes-
TENBHOCTH HPHUMEHUTEIBHO K pas-
JIMYHBIM KOHTEKCTaM.

B yacTu Tpy10BOro BOCIIMTAHUSA:

-yBaXEHUS K TPyAy, JIOIIM TpyAda U pe3yabTaTaM
TPYAOBOH JEATENBHOCTH;

-TOTOBHOCTH K OCO3HAHHOMY BbIOOPY WHIMBUIyaib-
HOU TpaekTopuu 00pa3oBaHUs, Oyaymier mpodeccud u
peanu3anyy COOCTBEHHBIX KU3HEHHBIX IUIAHOB C y4é-
TOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XHUMUH,
MHTEPECOB M NOTpeOHOCTEH 001IecTBa;

-yCTaHOBKH Ha aKTUBHOE YYacTHE B PEILICHUH MPaKTU-
YEeCKHX 3a/1a4 COLIMAIBHON HAIPaBICHHOCTH (B paMKax
CBOEH TPYIIIbI, TEXHUKYMA);

-MHTEepeca K IPaKTHUECKOMY H3y4deHHIo npodeccuit
pa3sNUYHOrO PoAa, B TOM YHUCIE Ha OCHOBE IpUMEHE-
HUS IPEIMETHBIX 3HAHUI 110 XUMUH;

OByajeHne yHUBepPCAJIbHbIMM Y4eOHBIMH IO3HA-
BaTEJIbHBIMH JeHCTBHAMU:

a) 0a30BbIe JIOTHYECKHE IeliCTBUSA:

-CaMOCTOSTEIbHO (POPMYIIUPOBATh M AKTYAIN3UPOBATH
mpobieMy, BCeCTOPOHHE €€ paccMaTpHBaTh;
-OMPENeNATh LEeNN IeSTeIbHOCTH, 3a/1aBas ITapaMeTphl
U KPUTEPUHU UX JOCTIDKEHHS, COOTHOCHThH PE3yJIbTaThI
JIESITETIFHOCTH C TIOCTABJICHHBIMH IIETISIMI;
-UCTOJb30BaTh NIPM OCBOCHUU 3HAHUU NMPHUEMBI JIOTH-
YECKOr0 MBIIIJIEHUS - BBLACIATH XapaKTEpHbIE HpU-
3HaKM TOHSATHH M YyCTAaHaBIMBaTh MX B3aMMOCBS3b,
UCIIONIb30BaTh COOTBETCTBYIOIINE IMOHSATHS A 00b-
SICHEHUSI OTJIETIbHBIX (DAaKTOB M SIBIICHUIA;

-BBIOMpPATh OCHOBAHMS M KPUTEPHH U KiaccH(UKa-
LUH BEHIECTB U XMMHUUYECKUX PEaKIUii;
-yCTaHaBIMBATh  NPUYUHHO-CJICICTBCHHBIC
MEXy NU3y4aeMbIMH SBICHUSIMU;

-CTPOUTH JIOTHYECKHE PACCYXJIeHUs (MHAYKTUBHBIE,

CBsA3U

Wurepnperanus
pe3yIBTaToB
HaOIIONEHUH 3a
JIESITENBLHOCTBIO
oOyuarormerocs
B IIpoIiecce
OCBOCHHS yueo-
HOHW JMCIHU-
[THHEI
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JIClyKTUBHbIC, 110 aHAJIOTMHU), BBIBISATH 3aKOHOMEp-
HOCTH W NPOTHUBOPEYMSI B PACCMATPHBACMBIX SIBJIICHH-
X, (POPMYJIMPOBATH BBIBOJIBI M 3aKIFOUCHUS;
-IPUMEHATH B IIPOIECCE MO3HAHMS, HCIIOJIB3yEMbIE B
XIUMHH CHMBOJITYECKHUE (3HAKOBEIE) MOJEIH, IIpeodpa-
30BBIBaTh MOJEIBHBIC MPEACTABICHUS - XMMHUYCCKHN
3HaK (CHMBOJI) OJIJIEMEHTa, XHMHYecKas QopMmyIa,
YpaBHEHHE XUMHYECKOW pEaKIUH - IPH PEHICHUH
y4eOHBIX TIO3HABATEIbHBIX M IPAKTUYECKUX 33/ad,
NPUMEHSTh Ha3BaHHBIC MOJENIBHBIE NPEACTAaBICHUS
JUISl BBISIBJICHUS! XapaKTEPHBIX NMPHU3HAKOB M3Yy4aeMbIX
BEILECTB M XMMUUYECKHUX PEAKLIHH.

0) 6a30BbIe HCCIEI0BATEILCKHE AeHCTBUS:

-BJIaJIETh OCHOBaMH METO/IOB HAay4YHOT'O MO3HAHUS Be-
IIECTB U XUMUYECKUX PEaKiHii; popMyaupoBars Lenu
W 3a]]a4¥ MCCIICIOBAHUSI, UCTIOIb30BATh TOCTABICHHBIC
U CaMOCTOATENFHO C(HOPMYIHUPOBAHHBIE BOMPOCHI B
Ka4yecTBE MHCTPYMEHTA MO3HAHMS M OCHOBBI I (op-
MHUPOBaHHS THUIIOTE3bl IO MPOBEPKE IPABHIBHOCTH
BBICKA3bIBAEMBIX CYK/ICHHH;

-BJIQJIETh HAaBBIKAMU CaMOCTOSTEIBHOIO IIaHUPOBA-
HUS U TIPOBEJICHHS] YYCHUUECKHX SKCIEPUMEHTOB, CO-
BEpIICHCTBOBATh YMEHUs HAOJIONATh 32 XOJOM IIpO-
ecca, CaMOCTOSTEIBHO TPOTHO3UPOBATh €r0 Pe3yiib-
tar, GopmynupoBath 0000IIEHNS U BBHIBOABI OTHOCH-
TENIBHO JIOCTOBEPHOCTH PE3yJIbTaTOB HCCIIEIOBaHMUS,
COCTaBIATH OOOCHOBAHHBIH OTYET O TPOJEITAHHOMN
paborte;

-IpHOOpPETaTh OMBIT CTYACHYECKOH HCCIeI0BaTENb-
CKOH M TIPOEKTHOW JIESITENBHOCTH, MPOSIBIISATH CIIOCO0-
HOCTb W TOTOBHOCTH K CaMOCTOSITEJIFHOMY HOHCKY
METOJIOB PEUICHUS NMPAKTHUECKUX 3a/1a4, IIPHMEHEHHUIO
Pa3IUYHBIX METOJIOB TO3HAHMUSL.

OBJjlajleHHe YHHUBEPCAJILHBIMH  PeryJIsiTHBHBIMH
AeHCTBUSIMU:

-CaMOCTOSITEJIbHO [UIAHUPOBATh U OCYIECTBIISATH CBOIO
MO3HABATENILHYIO JIEATENIbHOCTD, ONpEAeysis e€ Leld U
3aJa4y, KOHTPOJIMPOBATh U MO0 Mepe HEOOXOAUMOCTH
KOPPEKTHPOBATh TIpe/UIaraeMblii ajIropuT™M AeHCTBHI
IpU  BBIIOJIHEHWH YYEOHBIX M HCCIICOBATEIBCKUX
3aja4, BEIOMpaTh HanOoiee 3(PEKTUBHBIN CIIOCO0 HX
pelIeHust ¢ y4ETOM IOoJTyYeHNs! HOBBIX 3HAHHH O Belle-
CTBaX U XMMHUYECKUX PEaKIUsX;

-OCYILECTBIISITh CAMOKOHTPOJIb CBOCH JEATeIbHOCTH
Ha OCHOBE CaMOaHaJIM3a U CAMOOLICHKH.

OK 02. Mcnonps30BaTh COBpEMEHHbIE
Cpe/CTBa MOMCKA, aHAM3a U MHTEp-
nperaiuu nHOpMaLK U UH OpMa-
I[MOHHBIC TEXHOJOTMH JUIS BBINOJ-
HeHUs 3amad  TpodeCCHOHATHLHOU
JIeITeIIbHOCTH

B 06/1acTH HEHHOCTH HAYYHOT0 MO3HAHUS:
-c(OpMUPOBAHHOE MUPOBO33PEHUS, COOTBETCTBYIOIIIE-
IO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH W OOIIle-
CTBEHHOM ITPAKTHUKU;

-TIOHMMaHUs CIIeMM(UKA XUMUW KaK HayKd, OCO3Ha-
HUS €€ poid B (GOPMUPOBAHUU PALMOHAIBHOTO HAy4-
HOTO MBIIIJIEHUs], CO3AaHUM LEJIOCTHOIO MpeCcTaBIie-
HUS 00 OKpYIXKAIOIIEeM MHpPE KaK O €IUHCTBE MPUPOIEI
M 4eJoBeKa, B MO3HAHMM NPHUPOJHBIX 3aKOHOMEPHO-
CTe W pelIeHuH TpoOJIeM COXpaHEHUS MPUPOITHOTO
PaBHOBECHS;

-yOeXIEHHOCTH B OCO0OW 3HAUMMOCTH XWUMHUU IS
COBPEMEHHOM IMBUIM3AIMU: B €€ T'YMaHUCTHYECKOM
HaIlpaBJIEHHOCTH W BaXXHOW POJIM B CO3/IaHUU HOBOM
0a3bl MaTepUATEHOHN KYJIBTYPBI, pEIICHAH TJI00ATbHBIX
mpo0JieM yCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA - ChI-
PBEBOM, SHEPreTHYECKON, MUIEBON U 3KOJIOTMUYECKON
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0e30macHOCTH, B Pa3BUTHH MEIULMHBI, 00eCIeYCHUN
YCIIOBUH YCIIEHIHOTO TpyJa M 9SKOJIOTHYECKH KOM-
(hOpTHOM JKU3HU KAXKJOTO YiICHA O00INECTRa;
-eCTCCTBCHHO-HAy4YHOH T'PaMOTHOCTH: ITOHUMAaHHUS
CYIIHOCTH METOJOB ITO3HAHUS, HCIIOJb3YEMBIX B €CTe-
CTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJNB30BATh MOJTY-
YyaeMble 3HaHUS Ul aHAIM3a W OOBSCHEHHUS SBJICHUH
OKPY’KafoIIero Mupa 1 MPOUCXOAAIINX B HEM U3MEHe-
HHH, yMEHUs JenaTh 0OOCHOBAaHHBIC 3aKITIOYCHHS HA
OCHOBE Hay4yHbIX (DaKTOB M HMEIOLIMXCS JAaHHBIX C
LEIIbIO MOTY4EHHs JIOCTOBEPHBIX BBIBOJIOB;
-CIIOCOOHOCTH CaMOCTOSTENILHO HCIIOJIb30BaTh XUMH-
YEeCKUE 3HAaHWS Uil PEeLIeHUs NMpoOJieM B peajbHBIX
JKM3HEHHBIX CUTYALUsX;

-MHTEepeca K IO3HAHUIO M HCCIIEIOBATENLCKON Jes-
TENBHOCTH; TOTOBHOCTH M CHOCOOHOCTH K HENpEpHIB-
HOMY 00pa30BaHHIO U CaMOOOpPa30BaHMIO, K AKTUBHO-
My HOJIy4CHHIO HOBBIX 3HAHHH MO XUMHH B COOTBET-
CTBUH C )KU3HEHHBIMH OTPEOHOCTIMH;

-MHTepeca K OCOOCHHOCTSAM TpyJAa B Pa3iH4HBIX cde-
pax mpoQeccCHOHaNbHON e TEeNbHOCTH.

OsgJjaeHne yHMBEpPCAJbHBIMH Y4eOHBIMH MO3HABA-
TeJIbHBIMU J1efCTBUSIMH:

-OpPUEHTUPOBATHCS B PA3IMUHBIX MCTOYHUKAX UHPOP-
Manuy (Hay4HO-TIOMYJISIpHAs JINTepaTypa XUMUYECKO-
rO COJICpKaHusl, CIIPaBOYHBIE MOCoOMs, pecypchl MH-
TepHETa), AHAIM3HPOBATh WH(OPMALHUIO PAa3THIHBIX
BUIOB U (OPM NPEICTaBICHUS, KPHTHYCCKH OLCHH-
BaTh €€ JOCTOBEPHOCTh M HEMPOTHBOPEUYUBOCTE;
-(opMynHupoBaTh 3ampoChl U NPHMEHSTH Pa3MIHBIC
METOZBI TIPH MOoHcKe M 0TOOpe WH(OpMAIH, He00XO0-
JUMOM /IS BBINOJHEHUs Y4EOHBIX 3a1ad ONpenciéH-
HOT'O THUIIa;

-IIPHOOpPETaTh ONBIT UCIIOJIL30BAHUSI HHPOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH W Pa3IM4YHBIX IOMC-
KOBBIX CHCTEM;

-CaMOCTOSITEIbHO BBIOMPATh ONTUMAJBbHYIO (HOpMY
npejcTaBiaeHuss HHGopMauu (cxembl, rpaduky, Iua-
rpaMMbl, TaOJIMLbI, PUCYHKH U OPYTHUe);
-HCIIONIb30BAaTh HAyYHBIH SA3BIK B Ka4yeCTBE CpPEACTBA
npH paboTe ¢ XUMHUYECKOH HHpopMaueil: MPUMEHSTh
MeXIpeaAMeTHble ((DU3HYecKHe M MaTeMaTHYeCKHUe)
3HaKd U CHMBOJIBI, (hopMyIbl, aOOpeBUATYpPHI, HOMEH-
KIaTypy;

-MCHONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJISTHOCTH.

OK 04. DddexTuBHO B3aMMOICH-
CTBOBATh M paboOTaTh B KOJJIEKTHBE U
KOMaH/Ie

B yacTu rpajkiaHcKOro BOCIIMTAHUS:

-OCO3HAHUS OOYYAIOUIMMUCS CBOMX KOHCTHUTYIIMOH-
HBIX TIpaB M 00SI3aHHOCTEH, YBaXKCHUS K 3aKOHY U Tpa-
BOTIOPSJIKY;

-MIPE/ICTABJIEHUs] O COLMANBHBIX HOpMaxX U IpaBHIAX
MEKIIMYHOCTHBIX OTHOLICHUH B KOJUIEKTUBE;
-TOTOBHOCTH K COBMECTHOM TBOPYECKOH AEATEIIbHOCTU
IIPY CO3aHUH Y4EOHBIX NMPOEKTOB, PEIICHUH YIEOHBIX
U TI03HABaTEJbHBIX 33J]1a4, BBINOJHEHUM XMUMUYECKHX
JKCHEPUMEHTOB;

-CIIOCOOHOCTH TOHWMAaTh W TPUHAMATh MOTHBHI,
HaMEpEeHHUS, JIOTUKY U apTyMEHTHI APYTUX MIPH aHATN3E
Pa3INYHBIX BUIOB YU€OHOH eATeITLHOCTH;

B 06JacTi TPy10BOr0 BOCIIMTAHUS:
-KOMMYHHKAaTUBHOW KOMIIETEHTHOCTH B y4eOHO-
WCCJIE/IOBATEIbCKON  NIESITENIbHOCTH,  OOIIECTBEHHO
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MOJIC3HOM, TBOPYECKOM W IPYrHX BHIAX IEATCIBHO-
CTH;

OBiaieHne YHUBEPCATBHBIMH KOMMYHHUKATHBHBI-
MH JAeiiCcTBUSIMH:

-33/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXKIaeMON TeMBI
B XOJIe AMAJOra W/WIN IUCKYCCHUH, BRICKAa3bIBATh HJICH,
(hopMyIHpPOBATE CBOHM TIPEAJIOKCHHUS OTHOCHTEIHHO
BBITIOJTHEHUS TIPEUIOKEHHOH 3a/1a4H;

-BBICTYIIATh C TIPE3CHTAIlCH pPe3ylIbTaToB II03HABa-
TEJNBHOW JICATETBHOCTH, TOJYYCHHBIX CAMOCTOSATECIHLHO
WIA COBMECTHO CO CBEPCTHHKAMHU IPU BBIOJHCHUU
XMUMUYECKOTO 3KCIICPUMEHTA, MPaKTHYECKOH padoThI
MO MCCJICIOBAHUIO CBOMCTB M3yYaeMBIX BEIIECTB, pea-
JU3alMK y4eOHOTo MpoeKTa U (OpMyIHpOBaTh BBIBO-
JIBI TIO0 Pe3yJbTaTaM MPOBEAEHHBIX UCCICIOBAHUN Y-
TEM COTJIaCOBaHUS TO3WIMHA B XOJe OOCYXICHHS H
oOMeHa MHEHHSIMH.

OK 07. CogeiicTBOBaTh COXpaHEHUIO
OKpY’Kalomenl cpenpl, pecypcocde-
PSKEHHIO, TPUMEHSATh 3HAHHA 00
W3MEHEHUU KIMMaTa, [PUHLUIBI
OCpeKIIMBOrO  MPOU3BOACTBA, (-
(heKTUBHO [IIEHCTBOBaTh B YPE3BBI-
YalHBIX CUTYyalUsAX

B o6s1acTH 3K010rHYECKOr0 BOCIIMTAHUSA:
-3KOJIOTHYECKH IIeJIECO00Pa3HOTO OTHOIICHUS K TpPH-
poZie, KaKk UCTOUHMKY CYIIECTBOBAaHHUS KU3HU Ha 3eM-
e;

-MIOHHUMAHUS TJ00aJBPHOTO XapakTepa 3KOJIOIMYCCKHX
mpoGyieM, BIUSHUS HDKOHOMUYECKUX TIPOIECCOB Ha
COCTOSIHUE IIPUPOJHOMN U COLMAIBHON CPEAbL;
-CO3HaHHUA HEOOXOAMMOCTH HCIIONBb30BAHUS JTOCTHKE-
HUW XUMUU JUIsI PEIIeHUs BOMPOCOB PAIMOHAILHOTO
MIPUPOAOTIOIB30BAHUS;

-aKTUBHOT'O HENPUATHS NEHUCTBUM, NPUHOCALINX BpeEX
OKpYyXarolel NpUpOIHON cpele, YMEHHUsT INPOTHO3H-
pOBaTh HEONATONPHUATHBIC HSKOJOTHYECKHE ITOCIEH-
CTBUSL NPEANPUHUMAEMBIX JAECUCTBUH M NPENOTBpPA-
maTh UX;

-HaJIMYUSL Pa3BUTOTO 3SKOJOTHMYECKOIO MBILUICHHUS,
9KOJIOTHYECKON KYIbTYpHI, OMbBITA NEATEIHBHOCTH KO-
JIOTUYECKOW HAIpPaBJICHHOCTH, YMEHHSI PYKOBOJICTBO-
BaThCsl UMHU B MO3HABATEIbHON, KOMMYHUKATUBHON U
COLIMAIBHON MPaKTHKE, CIOCOOHOCTH U YMEHHUS aKTHB-
HO MPOTUBOCTOATH UJEOJOTUU XeMoobuu;

B o6aacTu popMupoBaHMs KYJIbTYPhI 3/10-

POBbA:

-TIOHMMAaHUS [EHHOCTEH 3I0pOBOTO W 0E30MacHOro
o0pasa XH3HH, HEOOXOIUMOCTH OTBETCTBCHHOTO OT-
HOIICHHSI K COOCTBEHHOMY (PU3UIECKOMY U TICUXHYE-
CKOMY 3/10pPOBBIO;

-coOIIO/IeHNsT TIpaBHiI Oe30IacHOrO OOpallleHHsl C Be-
IiecTBaMH B OBITY, TOBCEIHEBHOU KU3HU U B TPYJO-
BOU I€SATETLHOCTH;

-TMIOHMMaHUsl [EHHOCTU TPaBWII WHANBUAYAIHHOTO U
KOJUIEKTUBHOTO 0€30TaCHOTO MOBEACHUS B CUTYAIUSX,
YTPOKAIOIINX 3I0POBBIO M KU3HU JTIOICH;

-0CO3HAHUS MOCJEICTBUN U HENPUATHS BPEAHBIX NPHU-
BbIUEK (YmOTpeOICHUs aJKOTOJIs, HAPKOTHKOB, Kype-
HUS)

’a3paboTUUK

[IperoaBarciib
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JIUCT UBMEHEHUU

®UO npen-
cemarens
Ne Copepxanue U3MeHeHHsI WK ccbuika Ha mipu- | [THK/YMC, Tomucs
/1 JlaraeMblil TEKCT U3MEHEHHS peanu3yro-
Ui (ero)
JACHUIUTAHY
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