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1.

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

Iens:

(dbopMUpPOBaHUE Y CTYACHTOB XUMUYECKOW COCTABIISIONICH €CTECTBEHHO-HAYYHOH KapTUHBI MU-
pa Kak OCHOBBI IPUHATUS PELICHUN B KU3HEHHBIX U MPOU3BOJCTBEHHBIX CUTYaLUsIX, OTBETCT-
BEHHOI'O ITOBEJICHUS B IPUPOJIHOM 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 PACUETHI 10 XUMUYECKUM (POpMysIaM U YpaBHEHHUSM XUMHUYECKHUX
peakLtii, IJIaHUPOBATh U UHTEPIIPETUPOBATH PE3YJIbTAaThl XUMHUUECKUX SKCIIEPUMEHTOB;
chopMHpOBAaTh HABBIKM MPOBEACHUS XUMHUYECKUX SKCIEPUMEHTAIBHBIX HCCIEIOBAaHUNA C
COONIIOJICHEM TpaBWiI  OE30MaCHOrO OOpalleHus C BEIIeCTBAMH U JIAOOPAaTOPHBIM
000py/I0BaHUEM; - PA3BUTh YMEHHUS aHAJU3UPOBATh, OLIEHUBATh, IPOBEPSITh HA JOCTOBEPHOCTh
1 00001aTh HH(POPMAIHIO XUMHUYECKOTO XapaKTepa U3 pa3InyHbIX HCTOYHUKOB;
chopMUpOBaTh YMEHUS MPOTHO3HPOBATH IMOCIEACTBUS CBOEH NEATEIBHOCTH U XMMHUYECKUX
MPUPOJHBIX, OBITOBBIX U MTPOU3BOJCTBEHHBIX MPOLIECCOB;

chopMUpOBaTh OHUMAHUE 3HAYUMOCTU JTOCTHIKEHUIN XMMHUYECKOM HAyKH M TEXHOJIOTMH JUIsS
pa3BUTHS COIMATIBLHON M MPOM3BOJICTBEHHOH cep.

Kon YMeHusa 3HaHuA
KOMIIETCHITUN

OK 01. V1 - Ha3bIBaTh U3YyYEHHBIE 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. V2 - omnpenensATb. BaJEHTHOCTb U CTEINCHb| JIOTPOMMS, U30TOIBI, XUMHUYECKAs CBA3b, JIEKTPOOT-
OKHUCIIEHHS XUMHMYECKMX DJJIEMEHTOB, THII| PHIATSILHOCTh, BAJIEHTHOCTh, CTEINIEHb OKUCIIECHUS,
XMMHUYECKOM CBSI3M B COCIMHEHUSX, 3apsf MOJb, MOJIIpHasl Macca, MOJIAPHBII 00BeM, BELLECT-
HOHA, XapaKTEep CpeAbl B BOIHBIX PACTBOPAX | Ba MOJICKYIIPHOIO U HEMOJICKYJISPHOI'O CTPOCHU,
HCOPraHN4CCKuX COEIVHEHUH, OKHCIUTENb U PacTBOPBI, IJICKTPOIUT U HEIJICKTPOJIUT, SJICKTPOJIM-
BOCCTAHOBUTEJIb, IPUHAJUICKHOCTD BEIIESCTB K| THYEeCKas AUCCOLHAIMS, OKUCIUTEh U BOCCTAaHOBH-
Pa3IUYHBIM KJIACCAM OPTaHUYECKUX COCIHMHE- | Teib, OKUCICHHE U BOCCTAHOBJIICHUE, TETUIOBOH (-
HHH, (hexT peakiy, CKOPOCTh XUMUUECKOW pPeaKInu, Ka-
V3 - xapakTepu3oBaTh: OOIIME XMMHYECKHE | Tanu3, XUMHYECKOE paBHOBECHE, YIJIEPOJHBIMA CKe-
CBOICTBa MECTaJIJIOB, HEMCTAJIJIOB, OCHOBHBIX | jeT, q)yHKL[I/IOHaJILHaﬂ rpymnmna, u30MepHs, TOMOJO-
KJIaCCOB HEOPTaHMYECKMX M OPraHWYECKUX | Tus;
COEIMHEHUH;  CTPOEHHE W XUMHYECKUE | 32 - OCHOBHBIC 3aKOHBI XUMHU: COXpaHEeHHsI MacChl
CBOICTBA H3Y4YEHHBIX OPraHMYECKHX COEIHU- BEILIECTB, IIOCTOSIHCTBA COCTaBa, HEPUOJUYECKUN
HEHW; 3aKOH;
V4 - OOBACHATH. 3aBUCHMOCTb CBOWCTB| 33 - oCHOBHBIE TEOPUU XUMUU: XUMUIECKOU CBSI3H,
BEIIECTB OT MX COCTABA U CTPOCHHUS, IPUPOIY | 31eKTPOJUTHUECKONH  JMCCOIMAIIMH, CTPOEHHS Op-
XUMHUYECKOW CBSI3U (MOHHOW, KOBAJNEHTHOW, | rapmyecKux COEIMHCHUIL;
METaJUTMIECKOM), 3aBUCUMOCTb CKOPOCTH XH-| 34 - BaykHEHIIHe BELECTBA 1 MaTepHAIIbl: OCHOBHBIE
MHMYECKOU PEAKIUK M IOJIOKEHUS XUMHUYE-| MeTaiuisl M CIUIABHL, cepHas, COJIsIHasl, a30THas U YK-
CKOTO PABHOBECHS OT PA3MYHBIX (PAKTOPOB; CyCHasl KHCJIOTBI; IIEJIOYM, aMMHAaK, MUHEpaJIbHbIE
V5 - BBINONHATE XUMUYECKUH OKCIIEPUMEHT yIOOpeHHUs, METaH, 3TUIICH, alleTHIICH, OCH30, JTa-
[0 PACHO3HABAHMIO BAKHCUIINX HEOPraHH- HOJ, JKHpBI, MbLIa, IJIIOKO3a, caxapo3a, Kpaxmal,
YECKHUX U OPTaHUYICCKHUX BCIICCTB. KJIeT4aTKa, OEJIKH, NICKYCCTBEHHBIE M CUHTETHICCKHE

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

[TporpamMma no y4eOHOW JUCHUIUIMHE «XUMHUS» SBISIETCS YacThblo 00pa30oBaTeNbHOM MpOrpamMMbl
MOJATOTOBKH CIEIMAINCTOB CPENHEro 3BeHa o crenuanbHocTd 15.02.16 TexHonorus mammHo-
CTPOCHHUSI, B UaCTH OCBOCHUS 00111€00pa30BaTeIbHON MOATOTOBKH.

Pa3paboTana Ha OCHOBaHMM MTPUMEPHOI paboueil mporpaMMel 00111€00pa30BaATENBHON TUCIUITITUHBI
«Xumust» 151 poeccuoHalbHBIX 00pa30BaTEeNbHBIX OpraHu3aluil, pekoMeHioBanHoi denepanb-
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HBIM T'OCYJapCTBEHHBIM OIOKETHBIM 00pa30BaTEIbHBIM YUPEXKICHUEM JIOMOIHUTENBHOTO Tpodec-
CHOHAJIBHOTO 00Opa3oBaHusi «MHCTUTYT pa3BuTHs mpodeccruoHanbHOoro odpasosanus» (OI'BOY
JAI1O UPIIO) nnsa peanusanuu OCHOBHOM mpodeccroHansHoi oOpaszoBarenbHoi mporpammbr CITO
Ha 0a3e OCHOBHOTO 00IIero 00pa3oBaHMs ¢ MOJTyYeHHEM cpeaHero odmero oopasosanus (IIpoTokon
Nel4 or 30.11.2022 ®I'BOY AITO UPIIO). [IporpamMmma yueOHOM AUCITUTUIMHBI IPEIHA3HAYCHA JJIS
U3yYEHHs JTUCIHUIUIMHBI «XUMHS» B HpodeccnoHanbHbIX o0pa3oBarenbHbix opranuzammsx CIIO,
peau3yonmx 00pa3oBaTeNbHYIO IPOrPaMMy CpeIHero o0uiero oopa3oBaHus B Mpeesiax OCBOCHUS
OCHOBHOH mpodeccroHanbHOl 0Opa3oBarenbHoi mporpammbl CIIO Ha 6a3e 0oCHOBHOTrO 001Iero 06-
pa3oBaHUs MPU NOJITOTOBKE CHEIHATMCTOB CPEHErO 3BEHA.

YueOHast qucuuminHa «XuMus» odecrieunBaeT (GopMUpoOBaHUE U Pa3BUTHE OOIIMX KOMIETEHIIUN
OK 01.; OK 02.; OK 04.; OK 07.

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



2. CTPYKTYPA U COJAEPKAHUE Y]]
2.1.  Obvem u 6udvl yuedHoU 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. Temamuueckuii 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
XUMHAHU. 3HaueHne XuMun npu ocBoeHnu npodeccuiit CIIO u cnennansHocTeit CI1IO TexHHYIecKo-
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 [lepuomaeckas
CUCTEMa XUMHUYECKHX dJie-
meHnToB [JI.11. Menzeneesa.
CrtpoeHue aToMa U BellecTBa

Copneprxanue yaeOHOro MaTepuania

14

[lepnoguueckas cucrtema xumuueckux aneMmentoB [I.J. MenpeneeBa. ®usuueckuid cmpica Ile-
puonndeckoro 3akona .M. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHUS! CBOWCTB XMUMMUYECKUX
AJIEMEHTOB, 00Pa3yeMbIX HMU MPOCTHIX M CIOXKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKCHUEM XU-
Mu4ecKkoro aieMeHTa B [lepuoauueckoit cucteme. MupoBo33peHUecKoe U HayuyHoe 3HaueHue [le-
puonndeckoro 3akoHa JI.11. Mengeneesa. [Ipornosst [I.1. MenneneeBa. OTKpbITHE HOBBIX XUMH-
YECKUX DJIEMEHTOB.

CoBpeMeHHass MOJIeNb CTPOCHHS aToMa. JJIEKTpOHHas KoH¢uryparus aroma. Knaccupukarms
XAMHYECKHUX 3JIEMEHTOB (S-, P-, d-ameMenTsI). BaneHTHbIE 35IeKTpOHBI. BaneHTHOCTD. DIeKTPOH-
Has TPHUPOJIa XUMHUYECKON CBS3U. DJIEKTPOOTPUIATENILHOCTh. BUABI XUMHUYECKOW CBsI3U (KOBa-
JIEHTHAs1, HIOHHAsI, METAJUTHIECKasl, BOJOPOJIHAS) M CITOCOOBI €€ 00pa30BaHMUs.

VYerHblii onpoc,
TECTUPOBAHUE

Teoperndeckoe oOydeHue

JlaGopaTopHbie paboThI




HpaKTI/I‘{eCKI/Ie 3aHATHUA

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 10711 pacCTBOPEHHOTO BEIIIECTBA

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

[Ipenmer Heoprannveckoit xumun. Kiaccuduranus HeOpraHUIECKAX BEIIECTB. [IpocThie U CIOX-
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.
3aBUCUMOCTh XUMHUYECKOM aKTUBHOCTH BCHICCTB OT BHUJA XUMHYECKON CBSI3M U THUIIA KpuCTaJllln-
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 Jp.). 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 BELIECTB

16

Tema 4.1 OcHOBHBIE IOHS-
THSI OPTAHWUYECKON 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 €CCTCCTBCHHBIX 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;

— HempeJeNnbHble (aJKeHbI, aJKUHBI W alKaJdCHBl) U apoOMaTHYeCKHE YIIICBOZOpoIsl. ['opeHne

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. TIlpenmer u 3amaun xuMuu. Hay4uHble MeTO/bI MO3HAHMS BELIECTB M XMMHUYECKHX SIBIEHUH. PoJb SKCIIEpHMEHTa M TEOpHHU B

XHUMMHH.

2.  OCHOBHBIE IOHATHS XUMHH: XUMHYECKUIH 3JICMCHT, aTOM, MOJICKYJIa, BCHICCTBO, AJUIOTPOIIHA.




o

©®

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,
nepuoauueckuii 3akon .M. Menneneesa.

Crpoenne Ilepuonmaeckoir cucTeMpl XuMIdeckux snemMenToB [I.M1. MenzpeneeBa, 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB B
CHCTEME M €€ 3HaUCHHUE.

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

CocraB u cTpoeHHE BemiecTBa. XuMHdeckass ¢opMmyna. OTHOCHTENbHAs aTOMHAs W MOJEKYJsIpHas mMacca. MaccoBas OIS
3JIEMEHTA B XUMHIECKOM COETMHEHUHN. BBIUHCINTS MAaCCOBYIO OO 3IEMEHTOB B COCIMHEHNH (II0 BEIOOPY TPETIOABATEIS).
TuIel XMMHUYECKOH CBSI3W: MOHHAS, KOBAJICHTHAS, METAINIECKAs], BOAOPOIHAS; MEXaHU3M 00pa30BaHMs, CBOWCTBA BEIIECTB
C pa3IMYHBIMHA XUMHYECKUMH CBs3siMU. [IpuBecTn npumep cxeMbl 00pa30BaHMs KaXO0T0 THIIA CBS3H.

JlucnepcHble CUCTEMBI: COCTaB, KIacCH(UKaIMU, PUMEPHI BEIIECTB, CBOICTBA BEIIECTB.

YucTele BeliecTBa U cMecH. Buasl cMmecell, Ux 3HaueHHe. BBIUNCINTG MaccoBbIE JONHM KOMIIOHEHTOB BEILECTB B CMecH (110
BBIOODY NpernoaaBaTess).

OCHOBHBIE TIOJIOXKEHUS TEOPUU ANEKTPOIUTUUECKOM Jrcconnanuy, GopMyIHpOBKa M UX CYIIHOCTb. 3alKcaTh ypaBHEHHE B
HWOHHOM BHI€ (TI0 BEIOOPY MPETIOAaBaTEIs).

Kucnotsl B cBeTe TEOpWH 3IEKTPOIUTHYECKON ANCCOIMAINHU: TOHATHE «KHCIOTB», MX CBOIMCTBA M 3HAYEHHE. 3alncaTh
yYpaBHEHHS PEakUi B HOHHOM BHE, TOJTBEPKAAIOIINE CBOWCTBA KUCIIOT.

OCHOBaHHS B CBETE TEOPHH SIECKTPOIUTHIECKON TUCCOLMALNN: TIOHITHE «OCHOBAHHA», MX CBOWCTBA M 3HAUCHHUE. 3alucaTh
ypaBHEHHS PEaKWi B HOHHOM BHJIE, TOITBEPKAAIOIINE CBOWCTBA OCHOBAHMUI.

Conu B cBeTe TEOPUH HICKTPOIUTHUECKON ANCCOIMAIINN: TIOHATHE «COJM», UX CBOMCTBA M 3HAUYEHHE. 3alncaTh ypaBHEHUS
peakuuii B MOHHOM BHJIE, IIOATBEPKAAOIINE CBOMCTBA COJIEH.

OKcuzbpl B CBETE€ TEOPUU INEKTPOIUTHUECKOI AUCCOLMAINN: OHATHE «OKCHABDY, UX CBOWCTBA M 3HaUCHHE. 3alMcaTh ypaB-
HEHMA peaklnil B HOHHOM BHJIE, TOATBEPIKJAIOIIHE CBOHCTBA OKCHJIOB.

Knaccudukanuy XuMUYeCKUX peakiyii: o KOJMYECTBY M COCTaBy PEareHTOB U MPOAYKTOB PEaKIUH, 0 M3MEHEHHUIO CTETIEHH
OKHCJIEHHS, TI0 TeIUIOBOMY 3¢ dekTy, M0 HaIMYHIO KaTanu3aTropa, 1o (azoBoMy COCTOSIHUIO U T.J1. [IpuBecTH mpumeps! ypas-
HEHMH peakiuii K KaKIoH KilaccCupuKanun.

CkopocTh XUMHUECKOH peaknny. DakTopsl, BAMAIONINE HA CKOPOCTh XUMHIECKOH peakiy. XUMHYECKOe PABHOBECHE U CIIO-
co0bI ero cmemnienus. [IpuBecty npuMep criocoO0B CMENEHNS] XUMHUYECKOTO PaBHOBECHSI HA PEAKIMY CHHTE3a aMMHaKa.
Mertamner: nonoxxerue B [ICXD J[.. MenneneeBa, cTpoeHHE atoMa, QU3MYECKHE M XUMHUYECKUE CBOMCTBA, MPUMEHECHHE.
[IpuBecTn npuMepsl XUMHYECKUX PEAKIMi METAIIOB Ha KOHKPETHBIX NpUMepax (YpaBHEHHMS 3alMcaTh B MOJICKYJISIPHOM U
WOHHOM BUJIE).

Baxueiime MeTaubl IPOMBIIIIEHHOCTH: CBOMCTBA, MX NpuMeHeHue. CIIIaBbl: BUABI, UX IPUMEHEHHE.

Cr1oco05bI IoNTy4eHHs METAJUIOB: OOIIHE TAITBI TPOU3BOJICTBA, BUABI METAITYPTHH C TIPUMEPaMH.

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

Hewmeramnsr: monoxxenne B [ICXD JI.U. MenneneeBa, cTpoeHne aToMa, GU3NIECKHE U XUMHUECKHE CBOWCTBA, IPUMEHEHHE.
[IpuBecTy mpUMepsl XUMHYIECKUX PEeaKInii HeMeTaJJIOB Ha KOHKPETHBIX NMpuMepax (ypaBHEHHUS 3aIICaTh B MOJIEKYISIPHOM H
WOHHOM BUJIE).

Teopus cTpoeHus opraHuueckux coeauHeHnit A.M. ByTiepoBa: npeanoChIKN CO3AaHUs, MOJOXKEHHUS TEOPUU U UX TOSICHE-
HHE C IPUMEpaMu, e 3HaUeHHE JUIsl Pa3BUTHS XUMHUHU.

AJKaHBI: COCTaB, CTPOCHUE, N30MEPHs, HOMEHKJIATypa, (pU3ndecKre 1 XUMHIECKHE CBOMCTBA, CIIOCOOBI ITOJIydeHHUE, IPUMe-
HEHHe.

AJKEHBI M QJIKHHBI: COCTaB, CTPOEHHE, M30MEpHsl, HOMEHKJIATYpa, (Pu3HNUecKre M XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOJIyde-




HUE, IPUMCHCHUC.

25. AnkaaueHbl M apeHbl: COCTaB, CTPOCHHUE, U30MEPHsl, HOMEHKIIATypa, (U3NUeCKHe U XUMUYEeCKHEe CBOWCTBA, CIOCOOBI MOTyde-
HHe, IPIMEHCHHE.

26. CompTsl: cocTaB, CTpOSHHE, H30MEpHsI, HOMEHKIATypa, (GU3NIECKHe N XUMUIECKHEe CBOIMCTBA, CIIOCOOB MOTydeHHE, TIPHUME-
HEHHe.

27. KapOoHOBEIE KHCIIOTHI: COCTaB, CTPOCHUE, U30MEPHS, HOMCHKIIATYpa, (GU3MUECKIe i XUMUIECKHAE CBOMCTBA, CIIOCOOBI TIOTY-
YeHHe, NPUMCHEHHUE.

28. YTrIeBoIBI: COCTaB, CTPOCHHE, H30MEpPHs, HOMCHKIIATYpa, PU3MUECKHE U XUMHUUECKHE CBOICTBA, CIIOCOOHI MMOTyYeHHE, IPH-
MEHEHHE.

29. AsorcopepiKalye opraHuueckue COSAMHEHUS! — aMUHBI, aMUHOKHUCIIOTHI, OCJIKH: COCTaB, CTPOCHUE, N30MEpPHs, HOMEHKIIATY-
pa, pusMYecKue 1 XUMUYECKHE CBOWCTBA, CIOCOOBI MOJTy4eHHE, IPUMEHEHHE.

30. Inactmaccel. IlonyyeHne MOMTUMEPOB peaklyeil MOJIMMEpU3alii U MOJUKOHASHCAIMN. TepMOIIacCTHYHbIE U TEPMOPEaKTHB-
Hble IIacTMacchl. OCHOBHbIE NPEACTABUTEINH [IACTMACC.

Bcero 72[72*
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3.1 Tpebosanus k mamepuanbHO-MeXHUYECKOMY 0becnedenuio
Peanmuzarus Y I tpebyer Hamuyus:
[Tomemenue -45. KaOuHET €cTeCTBEHHOHAYYHbIX JUCLMIUIMH JJIsl NPOBEACHUS MPAKTUYECKUX
3aHATUM,  JUCUUIUIMHAPHOW,  MEXAMCUUIUIMHAPHOM W MOAYJIBHOM  MOATOTOBKH.
AymuTopus YKOMIUIEKTOBaHA YYEHHUYECKOH MeOenbio u 1ockoil. Kommbrorep, cTon ¢ pakoBu-
Hou. Crenn «llepumommueckas cucrema xumuueckux siaeMeHToB JI.M. MenneneeBa». CteHn
«PacTBOpUMOCTH KHUCIIOT, OCHOBaHMIi, coJIell B BOJIE U cpefa pacTBOpoB». CTeH «DIIEKTPOXH-
MUYECKHI psa HanpsokeHus MmetamwioBy. Crenn «KoHcrantsl nuccouuanuu Kuciot». CTeHn
«Koncrantsl auccounanuu ocHoBanui». Crenn «Kapra mupa". Komiekuus metamwios. Kosiek-
nus «Hedts 1 ee mpoaykteiy. Komnexkuus «MunHepainsl u ynooperus». Komteknus «KameHHBIH
yronby. Komnekuus «Amomunnii»y ['moOyc 3emnu ¢usudeckuit (9mr). MynpTuMmenuitnoe 060-
pyIoBaHUE: MPOEKTOP, IKpaH, KOMIbIOTEP (2 mT).
[Tomemenne -24. buOnuoTeka, YUTAIBHBIA 3all C 30HOM JUISI CaMOCTOSITENIBHON paOOTHI.
AyauTopus YKOMIUIEKTOBaHa ydeHHYeckoi Mebenbto. Kommbroreps! (3 mT) ¢ qoctynom B UH-
tepuet, DUOC, 3BC. [Tpuntep.

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

e OCHOBHBIE HCTOYHUKHU:
1. Pymsutuc, I'. E. Xumus. 10 xnacc. ba3osliit ypoBens : yueOnuk / I'. E. Pymsuruc, @. I'.
®enpaman. - 10-e usn., crep. - Mocksa : Ilpocemenue, 2023. - 224 c. - ISBN 978-5-09-
108896-0. - Tekcr : anexkrponnsbiid. - URL: https://znanium.com/catalog/product/2126368
2. Pymsutuc, I'. E. Xumusa. 11 xnacc. basoBbiit ypoBens : yuebnuk / I'. E. Pymsutuc, @. I'.
®enpaman. - 10-e m3x., crep. - Mocksa : IIpocBemenue, 2023. - 224 c. - ISBN 978-5-09-
108904-2. - Tekcr : anexkrponnsiid. - URL: https://znanium.ru/catalog/product/2126369

e J{OnOJHUTENbHbIE HCTOUHUKHU:
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 gon. - Mocksa : FOpaiir,
2024. - 290 c. - (O6mmeobpa3oBaTenbHbIit 1uKi). - URL: https://urait.ru/bcode/544870.

e [lepuonuueckue U3gaHus:
1. Bectauk MockoBckoro ynuepcutera. Cepust 2. Xumus : Hayd. xxypHai / MI'Y. - Mockaa,
2019-2024. - Bexogur 1 pa3 B 2 wmecsma. - OcmoBan B 1946 1. - URL
https://dlib.eastview.com/browse/publication/9065.
2. Biomedical chemistry: research and methods / HayuHo-uccnenoBarensckuii 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 HAyKH U 0Opa3oBaHMs. -
Mocksa, 2013-2024. - Wszpmaercs ¢ 2013 1. - Bexomur 12 pa3 B rom. - URL
https://elibrary.ru/contents.asp?id=36852571.
4. Ycnexu coBpemenHoro ecrectBo3nanus / OO0 "Uznarensckuii JJom "Akanemus EctecTBo-
3Ha-Hus". - Ilensza, 2002-2024. - M3maerca ¢ 2001 r. - Beixomut 12 pa3 B rox. - URL :
https://elibrary.ru/contents.asp?id=37033328.
5. Ycnexu B XUMHH U XUMUYECKOU TexHOJIOTUU / PocCUCKUI XUMUKO-TEXHOIOTHYECKUN YHU-
Bepcutet uM. JI. 1. Menpaeneesa. - Mocksa, 1999-2024. - Uznaetcs ¢ 1999 r. - Berxogut 12 pas
B roa. - URL : https://elibrary.ru/contents.asp?

e  VYyeOHO-METOANYECKUE:
1. CaBenko D. @. Xumus : METOUYECKUE YKa3aHU IO BBHITIOTHEHUIO IPAKTHUECKUX paboT 00Yy-
yarommxcs s cnennanbHocteit: 15.02.16 Texnonorust mammuoctpoenust; 15.02.17 MonTax,
TEXHUUYECKOE OOCTYKHBaHUE, IKCILUTyaTallus ¥ PEMOHT IPOMBIIIIIEHHOTO 000pyAoBaHus (110 OT-
paciam); 09.02.07 UndopmannoHHble cucTeMbl U mporpammupoBanue; 22.02.06 Cpapounoe
mpou3BoJcTBO; 22.02.08 Mertamtypruyeckoe MPOU3BOJACTBO (MO BHJAM TMPOU3BOJACTBA);
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23.02.07 Texnuveckoe oOCTy>KMBAaHHUE W PEMOHT JIBUTATEJICH, CHCTEM M arperaroB aBTOMOOU-
neit; 27.02.07 YnpaBieHue KaueCTBOM MPOIYKIIUH, MPOIECCOB U ycuyr (mo orpacisim) / 3. D.
Capenko ; Yul'V, Aromex. TexHukym. - 2024. - HeomyOGnumkoBanublli pecypc. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/16116.

2.CaBenko J. ®. Xumus : METOJUYECKIE PEKOMEHIAIH 110 U3YYEHHUIO JTUCIUIUIMHBI U OPTaHU-
3alMK CaMOCTOSATEIBHON PaboThl 00yJaromuxcs A crenuanbaocteit: 22.02.03 Jlureiinoe mpo-
M3BOJICTBO YEPHBIX M LBETHBIX MeTauioB, 22.02.08 MeTamnyprudeckoe mMpou3BOJCTBO (IO BH-
JaMm npousBoacTBa), 22.02.06 CeapouHoe npousBonacTBo, 15.02.12 MoHTax, TexHU4YecKoe 00-
CIIY)KUBaHHE M PEMOHT IMPOMBIILICHHOTO 00opynoBanus (mo orpacisM), 15.02.17 Monrax,
TEXHUYECKOE 00CITyKUBaHHE, FIKCIUTyaTallisi 1 PEMOHT IPOMBIIUIEHHOTO 000pynoBanus (1o OT-
pacisam), 15.02.16 Texuonorus mamuHocTpoenus, 23.02.07 Texaudueckoe 00CITy)KMBaHUE U pe-
MOHT JIBUTATeJel, CUCTEM U arperaroB aBromoowmseid, 23.02.07 Texuuueckoe 00CIy)KUBaHUE U
PEMOHT aBTOTPAHCHOPTHBIX CpeACTB, 27.02.07 YnpapiieHuE KaueCTBOM MPOAYKIMHU, ITPOIIECCOB
u ycryr (mo otpacism), 09.02.07 MudopmaimoHHble cHCTEMBI UM TporpamMmmupoBanue / O.
@. CaBenko ; Yal'V, ABromex. TexHukyMm. - 2024. - HeomyOnukoBanHblii pecypce. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/16548.

Benymwmii cnennanuct / IlessixoBa 1.H. | Fovccee-—pr— | 27.05.2024

JIOIKHOCTB COTPYHUKA HAY4HOH OMOIINO- DdUO MHOJIKCH nara
TEKU

e [Ipodeccronanbubie 0a3bl JaHHBIX, THPOPMAITMOHHO-CIIPABOYHEIC CHCTEMBI:
1. DneKTpOHHO-ONOIMOTEUHBIC CHCTEMBI:
1.1. Hudpooit obpazoBarenbHbii pecypc IPRsmart : snekrponHo-6uOnHOTEYHAS cUCTEMa :

caiitr / OOO Kowmnanms «Ai Ilm Ap Memma». - Caparos, [2024]. — URL:
http://www.iprbookshop.ru. — Pexxum goctyna: s 3apeructpup. nojb3oBareneid. - TekcT :
JJIEKTPOHHBIN.

1.2. O6pasosarenbHas mnathopma FOPAUT : 06pasoBaTenbHblil pecype, IeKTpOHHAs OHOIHO-
teka : caiit / OOO DnekrponHoe m3martenbctBo «IOPAUT». — Mocksa, [2024]. - URL:
https://urait.ru . — Pe>xum goctyma: [uist 3aperucTpup. Mojib30BaTeneil. - TeKCT : 3J1eKTPOHHBIH.
1.3. ba3za mannbIX «OnekTpoHHas Oubnmuoreka texHudeckoro BY3a (OBC «KoHcynpTaHT CTY-
JIEHTa») : AJIEKTpOHHO-OMOnmuoTeyHas cuctema : calt / OOO «lloaurexpecype». — Mocksa,
[2024]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum nocryma: st 3aperucr-
pup. noap3oBarenen. — TeKCT : DJIEKTPOHHBIN.

1.4. KoHcynbTaHT Bpaya. DIEKTpOHHAs METUIIMHCKas OubnnoTeka : 6a3za naHHbIX : caiit / OO0
«BpIcmias mkoxa opraHu3alyy ¥ YIpaBlIeHUs 3/IpaBooXpaHeHueM-KOoMIUIeKCHBIN MeTUIIMHCKUN
KoHCanTHHI». — MockBa, [2024]. — URL: https://www.rosmedlib.ru. — Pexxum goctyna: ais 3a-
perucTpup. noub3oBarene. — TeKCT : 2JIEeKTPOHHBIN.

1.5. bonbmmas meauiuHckass OMOIMOTEKA : AJIEKTPOHHO-OMONMHoTeyHast cucrema : cait / OO0
«bykamy. — Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum nocryma: s
3apEruCTpUp. MOJb30BaTeNeh. — TEKCT : JIIEKTPOHHBI.

1.6. OBC Jlanp : snexkTpoHHO-OMOMMoTeuHas cucrema : cadt / OO0 DbC «Jlanpy. — CaHKT-
[etepOypr, [2024]. — URL: https://e.lanbook.com. — Pesxum mocTyma: st 3aperucTpHp. MoJb-
3o0Bareliel. — TeKCT : 3JIEKTPOHHBI.

1.7. 3BC Znanium.com : 35ieKTpoHHO-0uOMnoTeuHas cucrema : caidt / OO0 «3Hannym». - Mo-
ckBa, [2024]. - URL: http://znanium.com . — Pexxum noctyma : Juis 3aperucTpHp. MOJIb30BaTe-
nel. - TeKCT : IIeKTPOHHBII.

2. Koncynbrantllintoc [DnekTpoHHbIii pecypc]: cnpaBouyHas npaBoBas cucrema. / OO0 «Kon-
cynbtanT [lmocy - DnextpoH. naH. - Mocksa : Koncyneraatllnroc, [2024].

3. eLIBRARY.RU: nayunas snextpoHHas oubmumoreka : caiit / OOO «Hayunas DnekTpoHHas
bubnmoreka». — Mocksa, [2024]. — URL: http://elibrary.ru. — Pexxum moctyma : ajas aBTOpH3.
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e [lporpamMmmHoe obecrieueHue
1. OC Microsoft Windows
2. MicrosoftOffice 2016
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CoriacoBaHo:

Py

Byl MHKeHeD /| ypenxo I0B. | <Y1 27.05.2024

JomxuocTs corpynunka YUTuT [)5(6] TIOJNHUCH jaTa

3.3. Cneyuanvnvie ycnosus oasa obyyaowuxcs ¢ OB3

B cimyuae HeoOXxoauMocTH, 00y4YarOIIMMCS U3 YMCIIA JIMI] ¢ OTPAHWUYCHHBIMH BO3MOXKHOCTSIMU
310pOBbs (TI0 3asIBIICHUIO 00YYAIOIIErocs) MOTYT MPEANaratbCs OJHU U3 CIEAYIOIINX BapHAHTOB
BOCTIPUATHS MHPOPMAILIUHU C YIETOM MX MHIWBUAYATBHBIX MICUXO(PU3NIECKUX OCOOCHHOCTEMH:

— 7S UL ¢ HApYIICHUSIMH 3pEHHS: B TIeUYaTHOW opMe yBeIUYEHHBIM HIpUPTOM; B op-
Me 3JIEKTPOHHOTO JOKYMEHTa; B opme aynuodaiina (mepeBoi yueOHBIX MaTepHAlIOB B ayIu0-
¢dbopmar); B meuatHoil popme Ha s3bike bpaiins; nHIMBHUIyaIbHbIE KOHCYIBTAI[UHM C MPUBIEYE-
HUEM TU(IIOCYPIOTIEPEBOAUNKA; MHIANBUAYAIbHBIC 33JaHUSI M KOHCYJIbTAILIUH.

— JUIS JIMI] C HApYILIEHUsIMU CIyXa: B Ie4aTHOU Gopme; B (hopMe IIEKTPOHHOTO JIOKYMEH-
Ta; BUJIEOMaTepHallbl ¢ CyOTUTpaMH; WHAMBUYaIbHbIE KOHCYJIbTAlUU C IPUBJIEUEHHEM CYpPJIO-
MePEeBOTYNKA; HHUBHUIyaJbHBIE 3aIaHUS U KOHCYIIbTAITUH.

— JUIS JIUI] C HapYIIEHUSIMHU OTIOPHO-JBUTATENILHOTO allnapara: B nedaTHoi ¢opme; B hop-
M€ 3JIEKTPOHHOTO JOKYMEHTa; B Gopme ayanodaiiina; WHANBUIYaIbHBIC 3aaHUs U KOHCYJIbTa-
107078

- B cCllyyae HEOOXOJUMOCTH WCIIONB30BaHHSA B Y4eOHOM TIporecce YacThd-
HO/MCKITIOUUTENBHO JUCTAHIIMOHHBIX O0Opa30BaTEeNbHBIX TEXHOJOTHM, OpraHu3anus padoThl
[IIC ¢ obyuaromumucs ¢ OB3 u nHBanuAaMM NpeaycMaTpUBAETCs B 3JIEKTPOHHOM MH(OpMa-
LIMOHHO-00Pa30BaTENIbLHON Cpefie ¢ YUETOM UX MHAMBUAYAIBHBIX MCUXO(PU3NYECKUX OCOOEHHO-
CTEH.
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4. CAMOCTOSATEJBHAS PABOTA OBYYAIOLIUXCS
Copepxannie, TpeOOBaHUS, YCIOBUS M MOPSIOK OPTaHU3AIUUA CAMOCTOSTEILHON paboThI
00yJaroImuxcs ¢ y4eToM (GopMbl 00YUEHUS ONPEACISIIOTCS B COOTBeTCTBUU ¢ «[lonoxkeHuem o6
OpraHM3allK CAMOCTOATEIBHOW PabOThl OOYYAIOMIMXCS», YTBEPKACHHBIM YYCHBIM COBETOM
Yal'V (mpotokoi Ne§/268 ot 26.03.2019r.).

5. KOHTPOJIb U OLEHKA PE3YJIbTATOB OCBOEHMUSA Y /]
KoHTposb u OLeHKa pe3ynbTaToB OCBOCHUA Y /| OCYLIECTBIISETCS MpENnojaBaTeieM B IIPo-
1iecce MPOBEACHUS TPAKTUYECKUX 3aHATHH U 1a00paTOPHBIX paboT, TECTUPOBAHUS, a TAK)KE BbI-

IIOJIHCHUA 06yLIaIOH_[I/IMI/IC$I HHAWBUYAJIbHBIX SaI[aHHﬁ, I/ICCJICIIOBaHI/IfI.

PesynpraTst
(YycBOEHHBIE 3HaHUS, OCBOCHHBIE
YMEHHS ¥ KOMIIETCHIIVN)

OCHOBHBIEC MTOKA3aTENHN OLICHKH
pesynbTaTa

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

V1 - Ha3bIBaTh U3yUCHHBIEC BEIIECTBA
M0 «TPUBHAIBHOW» WIIM MEXIyHa-
POAHOH HOMEHKIIATYpe

-yMCHUC KJ'IaCCI/I(I)I/ILII/IpOBaTL XUMHYCCKUEC DJBJICMCHTEI,
MPOCTBhIC BCHICCTBA, HCOPIraHUYCCKUC U OPraHUYCCKUC
COCAMHCHU S, XUMHUYCCKHNC MTPOLCCCHI

VY2 - ompenensTh. BaJEHTHOCTh H
CTENEHb OKHCIEHHS XHMHUYECKHUX
3JIEMEHTOB, THI XHMHYECKOM CBS3U
B COCJMHEHMSIX, 3aps]l MOHA, Xapak-
Tep Cpelbl B BOJHBIX PacTBOpax He-
OpTraHUYECKHUX COCAMHECHUU, OKHUCIH-
TeJb W BOCCTAHOBUTENb, IPUHA]-
JIEKHOCTh BEIIECTB K Pa3IMYHBIM
KJIaccaM OpPTaHMYECKUX COCTMHEHUH

-MOACINPOBAHUC MOJICKYJI HCOPraHNMYICCKUX U OpraHu-
YCCKHX BCUICCTB

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

-yMCHHE TI0JIb30BaThCs 00s3aTEIIEHBIMU CIIPABOYHBIMH
Matepuanamu: Ilepuonnyeckoil cuUCTEMOW XUMUUE-
ckux anmementoB JI. V. MeHzgeneeBa, Tabmumei pac-
TBOPUMOCTH, 3JCKTPOXUMHYECKAM pPSAOM HaIpshKe-
HUM METaJUIOB, PSIOM D3JICKTPOOTPUIATEIHHOCTH —
JUIL XapaKTePUCTUKH CTPOCHHS, COCTaBa M CBOWCTB
aTOMOB XHMHYECKHUX DIIEMEHTOB

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

-YCTaHOBJIEHHE 3aBHCUMOCTH CBONCTB M MPUMEHEHUS
BOKHEUIIMX OPraHUYECKHUX COEIMHEHHM OT UX XMMH-
YECKOTO CTPOCHHUS, B TOM YHCIE U OOYCIOBICHHBIX
XapaKTepoOM 3TOTO CTPOCHUs (TpenebHBIM WIH He-
MpeJeTbHBIM) U HalTgueM ()YHKIIHOHATBHBIX TPYIIIT

V5 — BBHINOJNHATh XUMHYECKHI D3KC-
MEPUMEHT 1o pacrno3HaBaHUIO
BOXHEHIINX  HEOPTAaHUYECKUX H
OpraHNYECKHX BEIIEeCTB

-yMEHHE TMPOBOJHUTH CAMOCTOSITELHBIN XUMHYECKHUN
3KCHepI/IMeHT nu HaGH}O}laTB }leMOHCTpaHHOHHBIﬁ JKC-
HepI/IMeHT, q)HKCI/IpOBaTB peByHBTaTBI U JeJIaTh BBIBO-
bl 1 3aKJIFOYCHUS 110 pe3ynLTaTaM;

-OIIUCHIBATH KOHerTHBIe XUMHUYCCKUC peaKHI/H/I, ycHO-
BUS UX HpOBe}IeHI/Iﬂ n praBHeHI/IH XUMHUYCCKUMHU HpO-
LeccaMmu

31 - BaXHEHIIHE XUMHYCCKHUE TOHS-
THSA. BEIICCTBO, XHWMHUYECKHU »dJIe-
MEHT, aTOM, MOJIEKYJa, OTHOCHUTEIb-
HbIE aTOMHasi U MOJIEKYJIIpHas Mac-
Cbl, MOH, aJUIOTPOINsA, U30TOMBI, XU-
MHYECKasi CBA3b, JJIEKTPOOTpHULIA-
TEIBHOCTb, BaJICHTHOCTb, CTCIIEHb
OKHCJIEHHsI, MOJIb, MOJISIpDHAsl Macca,

-IOHMMAaHNE XUMHWYECKOH KapTHHBI MHpa KaK HEOTh-
€MJIEMOH 4aCTH LEJIOCTHON HAyYHOH KapTHHBI MUDA;
-3HaHMe (ITOHNMaHUE) TEPMUHOB, OCHOBHBIX 3aKOHOB 1
BO)XHEHWIINX TEOpPHH Kypca OpraHM4ecKod u oOIeH
XUMUH

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

IIpomexyTou-
Hast aTTeCTaIHs:
muddepeHnn-
POBaHHBIH 3a4eT
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MOJIIPHBIH 00BbEM, BelIecTBa MoJie-
KyJSIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOGHHMSI, PAaCTBOPHI, 3JIEKTPOJIUT U
HEJIEKTPOIIUT, SJIEKTPOIUTHYESCKAS
JHMCCOLMALNS, OKHCIUTENb M BOC-
CTQHOBHTEJb, OKHCICHHE M BOCCTa-
HOBJICHHE, TEIIOBOW A(PQEeKT peak-
UM, CKOPOCTH XHMHYECKOH peak-
MY, KaTalu3, XUMHIECKOe PaBHOBE-
cHe, yrJIepOJIHbIA CKeJleT, PyHKIHO-
HaJIbHas TPYIIa, U30MEPHsl, FOMOJIO-
rus

32 — OCHOBHBIC 3aKOHBI XHMHH:
COXpaHCHHMS MACChl BEIIECTB, IIO-
CTOSIHCTBAa COCTaBa, MEPUOTUUCCKUI
3aKOH

-3HaHue (IOHMMaHNE) TEPMHHOB, OCHOBHBIX 3aKOHOB H
BO)XHEHWIINX TEOPHH Kypca OpraHMYecKod W oOIe
XMMUH, PellIeHHE 3a7a4 Ha OCHOBE U3yUEHHBIX 3aKOHOB

33 — OCHOBHBIE TEOpUM XUMUHU:
XAMHYECKOH CBS3H, OJIEKTPOJIUTH-
YEeCKOM  IUCCOLMALUH, CTPOCHHS
OPraHUYeCKUX COCIUHCHHI

-3HaHue (IOHMMaHNE) TEPMHHOB, OCHOBHBIX 3aKOHOB U
BaXHEHIINX TeOpHH Kypca OpraHHMYecKOW u oOImeit
XMMUH, pEIICHNE 3a/1ad Ha OCHOBE N3yUCHHBIX 3aKOHOB
U TEOPHl

34 - Ba)kHEWIIIHME BEIIECTBA M MaTe-
pHabl. OCHOBHBIC METAJUTBI U CIUIA-
BBI; CepHas, COJITHAsl, a30THAS U YK-
CyCHasi KHCJIOTHI; IICJIOYH, aMMHAK,
MUHEpalbHbIC yIOOPEHHUs, METaH,
STUJIEH, alleTHJIEH, OEH30JI, 3TaHOII,
JKUPBI, MbLIa, TJIFOKO3a, Caxaposa,
KpaxMmaJl, KJeT4aTtka, OCNIKH, HUCKYC-
CTBEHHBIE M CUHTETHUYECKHE BOJIOK-
Ha, KAY4yKH, ITACTMACCEHI.

-yMEHHE KJIacCHU(UIMPOBATh XUMHYECKHE 3IIEMEHTBHI,
MPOCTHIC BEUIECTBA, HEOPIaHUUECKUE U OpPTraHWYecKUe
COEIMHEHUS, XUMHYIECKUE ITPOIIECCHI;

-YMEHHE XapaKTepu30BaTh OOLIME CBOICTBa, Moilyue-
HHE M NPHMEHEHHE HM3Y4YEeHHBIX KJIacChl HEOpraHuue-
CKUX M OpraHMYeCKUX BEUIECTB M MX BaKHEHIIHNX
IIpeICTaBUTENEH

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

B yacTu Tpy10BOro BOCHIMTAHUA:

-yBaXEHUS K TPyAy, JIOAAM Tpylda U pe3yIabTaTaM
TPYAOBOH JEATENBHOCTH;

-TOTOBHOCTH K OCO3HAHHOMY BbIOOPY WHIMBHIYalb-
HOU TpaekTopuu 00pa3oBaHus, OyayIield mpoeccuu u
peanu3anyy COOCTBEHHBIX )KU3HEHHBIX IUIAHOB C y4é-
TOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XUMUH,
HMHTEPECOB U MOTpeOHOCTEH 0011ecTBa;

-yCTaHOBKH Ha aKTUBHOE YYacTHE B PEIICHUH IPaKTU-
YEeCKHX 3a/1a4 COLIMAIBHON HAIPaBIEHHOCTH (B paMKax
CBOEH TPYIIIbI, TEXHUKYMA);

-MHTEepeca K INPaKTHYECKOMY H3Y4YeHHIO Tpodeccuit
pa3sNUYHOrO PoAa, B TOM YHUCIE Ha OCHOBE IPUMEHE-
HUS IPEIMETHBIX 3HAHUI 110 XUMUH;

OByageHne yHUBepPCAJIbHbIMM Y4eOHBIMH IO3HA-
BaTeJIbHBIMH JeHCTBHAMU:

a) 0a30BbIe JIOTHYECKHE IeliCTBUSA:

-CaMOCTOSTEIbHO (POPMYIIUPOBATH M AKTYJIM3UPOBATH
mpobieMy, BCEeCTOPOHHE €€ paccMaTpUBaTh;
-OMPENeNATh LEeNN IeSTeIbHOCTH, 3a/1aBasi MapaMeTphl
W KPUTEPUHU UX JOCTIDKEHHS, COOTHOCHThH PE3YJIbTaThI
JIESITETIFHOCTH C IIOCTABJICHHBIMH IIETISIMU;
-UCTO0Jb30BaTh NIPM OCBOCHUU 3HAHUU NMPHUEMBI JIOTH-
YECKOr0 MBIIIJIEHUS - BBLACIATH XapaKTEpHbIE MNpHU-
3HaKM TOHSATHH M YCTAaHABJIMBaTb WX B3aHMOCBS3b,
UCIIONIb30BaTh COOTBETCTBYIOIINE MOHSTHSA JUIL 00B-
SICHEHUSI OTJIETIbHBIX (DaKTOB U SIBJICHUIA;

-BBIOMpPATh OCHOBAHMS M KPUTEPHUH JUIsl KiacCH(pUKa-
LUH BEHIECTB U XMMHUUYECKUX PEaKIUii;
-yCTaHaBIMBATh  NPUYUHHO-CJICICTBCHHBIC
MEXy N3ydaeMbIMH SIBJICHUSIMU;

-CTPOUTH JIOTHYECKHE PACCYXIeHUs (MHAYKTHBHBIE,

CBsA3U

Wurepnperanust
pe3yIBTaToB
HaOJIONEHUH 3a
JIESITENBLHOCTBIO
oOyuarormerocs
B TIpoIIecce Oc-
BOEHHUS yueO0-
HOHW JMCIUMN-
JINHBI
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JIClyKTUBHbIE, 110 aHAJOI'MH), BBIABIISITH 3aKOHOMEp-
HOCTH W NPOTUBOPEYMSI B PACCMATPUBACMBIX SIBICHH-
X, (POPMYJIMPOBATH BBIBOJIBI M 3aKIFOUCHUS;
-IPUMEHATH B IIPOIECCE MO3HAHMS, HCIIOJIB3yEMbIE B
XIUMHH CHMBOJITYECKHUE (3HAKOBEIC) MOJIENH, Ipeolpa-
30BBIBATh MOJEIBHBIC MPEACTABICHUS - XMUMHUYCCKHN
3HaK (CHMBOII) DJIJIEMEHTa, XHMHYecKas (opMmya,
YpaBHEHHE XUMHYECKOW pEaKIUH - IPH PEIICHUH
y4eOHBIX TIO3HABATEIbHBIX M TPAKTHYECKUX 3a/ad,
NPUMEHSTh Ha3BaHHBIE MOJENIBHBIE NPEACTaBICHUS
JUISl BBISIBJICHUSI XapaKTepHBIX NMPH3HAKOB M3Yy4aeMbIX
BEILECTB M XMMUUYECKHUX PEAKLIHH.

0) 0a30BbBIE HCCIIEA0BATEIbLCKHE TeHCTBHUA:

-BJIaJIETh OCHOBaMH METO/IOB HAay4YHOT'O NO3HAHHS Be-
IIECTB ¥ XUMHUYECKUX PeakiHii; popMynupoBars nenu
¥ 3a]]a4¥ MCCIICIOBAHNS, UCIIOIb30BaTh IOCTABICHHBIC
U CaMOCTOATENBHO C(HOPMYIHUPOBAHHBIE BOMPOCHI B
Ka4yecTBE MHCTPYMEHTA MO3HAHMS M OCHOBBI IS (op-
MHUPOBaHHS THUIIOTE3bl II0 IPOBEPKE NPaBUIBHOCTH
BBICKa3bIBAEMBIX CYK/ICHHH;

-BJIQJIETh HAaBBIKAMU CaMOCTOSTEIBHOIO ILIAHUPOBA-
HUS U TIPOBEJICHHS] YYCHUUECKHX SKCIEPHUMEHTOB, CO-
BEpIICHCTBOBATh YMEHUsI HAOJIONATh 32 XOJOM IIpO-
ecca, CaMOCTOSITEIbHO IPOrHO3UPOBATh €ro Pe3ylib-
Tat, GopmynupoBath 000OIIEHNS U BBHIBOABI OTHOCH-
TENILHO JIOCTOBEPHOCTU pE3YJIbTaTOB HCCIIENOBaHUS,
COCTaBIATh OOOCHOBAHHBIM OTYET O IIPOAEITAHHOM
paborte;

-IpHOOpPETaTh OMBIT CTYACHYECKOH HCCIeI0BaTENb-
CKOH M TIPOEKTHOW JIESITENBHOCTH, MPOSIBISATH CIIOCO0-
HOCTb W TOTOBHOCTh K CaMOCTOSITEJIbHOMY IOHCKY
METOJIOB PEUICHUS NMPAKTHUECKHUX 3a]1a4, IPHMECHEHHUIO
Pa3IUYHBIX METOJIOB TO3HAHUSL.

OBJjlajleHHe YHHUBEPCAJILHBIMH  PeryJIsiTHBHBIMH
AeHCTBUSIMU:

-CaMOCTOSTEJIbHO [UIAHUPOBATh U OCYLIECTBIISATH CBOIO
MO3HABATENILHYIO JIEATENIbHOCTD, ONpEAeysis e€ Leld U
3aJja4M, KOHTPOJIMPOBATh U [0 Mepe HEeOOXOAUMOCTH
KOPPEKTHPOBATh IIpe/UIaraeMblii ajlropuT™M AeHCTBHI
IpU  BBIIOJIHEHWH YYEOHBIX M HCCIICOBATEIBCKUX
3aja4, BEIOMpaTh HanOoiee 3(PEKTUBHBIN CIIOCO0 HX
pelIeHust ¢ y4€TOM TOJTyYeHUs! HOBBIX 3HaHMH O Belle-
CTBaX U XMMHUYECKUX PEaKIUsX;

-OCYILECTBISITh CAMOKOHTPOJIb CBOCH JIESTEIbHOCTH
Ha OCHOBE CaMOaHaJIM3a U CAMOOLICHKH.

OK 02. Mcnonps30BaTh COBpEMEHHbIE
CpeICTBa TMOMCKA, aHAIN3a U MHTEp-
nperanuy HHGoOpMaIuu 1 nHGopmMa-
I[MOHHBIE TEXHOJOTMH JUIS BBINOJ-
HeHUs 3amad  TpodeCCHOHATHLHOU
JIeITeIIbHOCTH

B 06/1acTH HEHHOCTH HAYYHOT0 MO3HAHUS:
-c(OpMUPOBAHHOE MUPOBO33PEHUS, COOTBETCTBYIOIIIE-
IO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U 0O0IIe-
CTBEHHOM ITPAKTHUKU;

-TIOHMMaHUs CIIeNM(UKA XUMUU KaK HayKH, OCO3Ha-
HUS €€ poid B (GOPMUPOBAHUU PALMOHAIBHOTO HAyY-
HOTO MBIIIJIEHUs], CO3JaHUU LIEJIOCTHOTO MpeACTaBlie-
HUS 00 OKpYIXKAIOIIEM MHpPE KaK O €IUHCTBE IPUPOIEI
M 4eJoBeKa, B TMO3HAHUM HPUPOJHBIX 3aKOHOMEPHO-
CTe W pelIeHUuH TpoOIeM COXpaHEHUS MPUPOITHOTO
paBHOBECHS;

-yOeXIEHHOCTH B 0CO0O0 3HAYMMOCTH XWUMHUU IS
COBPEMEHHOM IMBUIIM3AIMU: B €€ T'YMaHUCTHYECKOM
HaIlpaBJIEHHOCTH W Ba)XHOM POJIM B CO3/IaHUU HOBOM
0a3bl MaTepUAILHOHN KYJBTYPhI, PEIICHUN TJI00aTbHBIX
mpoOJieM yCTOMYMBOTO pa3BUTHs 4YeJIOBEYEeCTBA -
CBIPbEBOM, YHEPreTHYECKOM, MUIIEBOW M JKOJIOrHYe-
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CKOW 0€30I1aCHOCTH, B Pa3BUTUHM MEIHMLMHEL, obOecrie-
YEHHM YCJIOBMH YCHEUIHOTO TpyJda M DKOJOTHYECKH
KOM(OPTHOM )KN3HH Ka)JJ0T0 WieHa 00IIecTBa;
-eCTECTBCHHO-HAy4YHOH TIPaMOTHOCTH: ITOHMMAHHUSA
CYIIHOCTH METOJOB ITO3HAHUS, UCIIOJIb3YEMBIX B €CTE-
CTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIB30BATh MOJTY-
YyaeMble 3HAHUS Ul aHAIN3a U OOBSCHEHHUS SBJICHUH
OKPY’KafoIIero MUpa M MPOUCXOAAIINX B HEM M3MEHE-
HHH, yMEHUs JIenaTh OOOCHOBAHHBIC 3aKIIOYEHHS HA
OCHOBE Hay4yHbIX ()aKTOB M HMEIOLIMXCS JaHHBIX C
LEIIbIO0 MOTY4EHHs JIOCTOBEPHBIX BBIBOJIOB;
-CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMH-
YEeCKUE 3HAaHWS Uil PEeLIeHUs NMpoOJieM B peajbHBIX
JKM3HEHHBIX CUTYaLUsX;

-MHTEepeca K IO3HAHUIO M HCCIIEIOBATENLCKON Jes-
TENBHOCTH; TOTOBHOCTH M CHOCOOHOCTH K HEIPEphIB-
HOMY 00pa30BaHHIO U CaMOOOPA30BAHMUIO, K aKTHBHO-
My HOJIyYCHHIO HOBBIX 3HAHMH HO XHMHH B COOTBET-
CTBHUH C )KU3HEHHBIMHU NOTPEOHOCTIMH;

-MHTepeca K OCOOCHHOCTSAM Tpyla B Pa3iIMYHBIX cde-
pax mpoQeccCHOHaNbHON e TEeNbHOCTH.

OsgJjajeHne yHMBEpPCAJbHBIMH Y4eOHBIMH MO3HABA-
TeJIbHBIMH J1efCTBUSIMH:

-OpPUEHTUPOBATHCS B PA3IMUHBIX MCTOYHUKAX HUHDOP-
Manuy (Hay4HO-TIOMYJISIpHAs JIMTepaTypa XUMHUYECKO-
rO COJICpKaHusl, CIIPaBOYHbIE MOcoOusi, pecypcsl MH-
TepHETa), AHAIM3HPOBATh MH()OPMALHUIO PA3THIHBIX
BUIOB U (OPM NPEICTaBICHUS, KPUTHYCCKH OLCHH-
BaTh €€ JOCTOBEPHOCTh U HENPOTUBOPEYUBOCTE;
-(opMynHupoBaTh 3ampoCchl U NPHMEHSTH Pa3IHYHbIC
METOZBI TIPH MoHUcKke U 0TOOpe mH(popMaImu, He00X0-
JUMOM /IS BBINOJHEHUs Y4EOHBIX 3a1ad ONpeneiéH-
HOTO THIIa;

-IIPHOOpPETaTh ONBIT UCIIOJIL30BAHUSI HHPOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH W Pa3IMYHBIX IIOHMC-
KOBBIX CHCTEM;

-CaMOCTOSITEIbHO BBIOMPATh ONTUMAJBbHYIO (HOpMY
npejcTaBiaeHus] HHGoOpMaLuK (CXeMbl, TpaduKy, Tua-
rpaMMbl, TaOJIMLbI, PUCYHKH U IPYTHUe);
-HCIIONIb30BAaTh HAyYHBIH fA3BIK B Ka4yeCTBE CPEACTBA
npH paboTe ¢ XUMHUYECKOH HH(pOpMaLHe: MPUMEHSITh
MeXIpeaAMeTHble ((DU3HYecCKHe M MaTeMaTHYECKHUE)
3HaKH W CHMBOJIBL, (OPMYIBI, aOOpeBHATYpHI, HO-
MEHKJIaTypY;

-UCTIONB30BaTh M NIpeoOpa3oBbIBaTh  3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJISTHOCTH.

OK 04. DddexTHBHO B3auMOCHCT-
BOBaTh W paboTaTh B KOJUIEKTHUBE U
KOMaH/Ie

B yacTu rpajkiaHcKOro BOCIIMTAHUS:

-OCO3HAHUS OOYYAIOUIMMUCSH CBOMX KOHCTHUTYI[HOH-
HBIX TIpaB M 00SI3aHHOCTEH, YBaXKEHHUS K 3aKOHY U Ipa-
BOTIOPSJIKY;

-IPE/ICTABJICHUs] O COLMANBHBIX HOpMaxX U IpaBHUIAX
MEKIIMYHOCTHBIX OTHOLICHUH B KOJUIEKTUBE;
-TOTOBHOCTH K COBMECTHOM TBOPYECKOH AEATENIbHOCTU
NPY CO3aHUH Y4EOHBIX MPOEKTOB, PEIICHUH YIEOHBIX
U TI03HABaTEJbHBIX 33J]1a4, BBINOJHEHUU XUMUYECKHX
JKCHEPUMEHTOB;

-CIIOCOOHOCTH TTOHMMAaTh M HPUHUMATh MOTHBBI, Ha-
MEpEeHUs, JJOTUKY W apTyMEHTHl APYTHX MPH aHAIU3e
Pa3IUYHBIX BUIOB YU€OHOH eATeITbHOCTH;

B 06JacTi TPy10BOr0 BOCIIMTAHUS:
-KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B  y4eOHO-
WCCJIE/IOBATEIbCKON  NIESITENIbHOCTH,  OOIIECTBEHHO
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MOJIC3HOM, TBOPYECKON W IPYrUX BUAAX NCATEIHHO-
CTH;

OBiaieHne YHHUBEPCATLHBIMH KOMMYHHUKATHBHBI-
MH JAeiiCcTBUSIMH:

-33/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXKIAaeMOIH TEMBI
B XOJIe AMAJOra W/WIHN IUCKYCCHUH, BBICKAa3bIBAaTh HJICH,
(hopMynHpPOBATE CBOHM TIPEAJIOKCHUS OTHOCHTEIHHO
BBITTOJTHEHUS TIPEUIOKEHHOH 3a/1a4H;

-BBICTYIIATh C IIPE3CHTAIlCH pPe3ylIbTaToB II03HABa-
TEJNBHOW JEATETBHOCTH, TOTYUYCHHBIX CAMOCTOSATECIHLHO
WIA COBMECTHO CO CBEPCTHHUKAMH MPHU BBIOJHCHUU
XMUMUYECKOTO JKCIICPUMEHTA, PAKTHUECKO padoTh
MO MCCJICIOBAHUIO CBOMCTB M3YyYaeMBIX BEIECTB, pea-
JU3aIMK y4eOHOro MpoeKTa ¥ (pOpPMyITHUPOBATh BHIBO-
JIBI TIO0 Pe3yJbTaTaM MPOBEAEHHBIX UCCICIOBAHUN Y-
TEM COTJIaCOBAaHMS IO3UIMHA B XOAe OOCYXICHHSA W
oOMeHa MHEHHSIMH.

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

B 00J1acTH 3K0J10rHY€CKOr0 BOCIIUTAHHUS:
-3KOJIOTHYECKN IETIECO00Pa3HOr0 OTHOLICHUS K TpH-
poJe, KaK MCTOYHHKY CYLIECTBOBAHMS KHU3HH Ha 3€M-
ze;

-IIOHAMaHUs TII00ATBHOTO XapakTepa IKOJIOTHYECKUX
mpobjeM, BIMSAHUS 3KOHOMHYECKHX IIPOLIECCOB Ha
COCTOSIHUE IIPUPOJHOMN U COLMAIBHON CPEAbL;
-CO3HaHMs HEOOXOAMMOCTH HCIIOJIB30BaHMSA JOCTIKE-
HUM XMMUHM I pelieHHs BONPOCOB PALMOHAIBHOTO
MIPHUPOAOIOIb30BAHUS;

-aKTUBHOTO HENPUATHA ACUCTBUH, MPHUHOCSIIIUX BpPEL
OKpY’Karolleld MPUPOJHON Cpele, YMEHHs MPOTHO3H-
poBaTh HEOJIATONPUSATHBIE HKOJOTMYECKHE ITOCIIEICT-
BUSL NPEANPUHUMAEMBIX NEMCTBUI M MPeNOTBpaIlaTh
UX;

-HaIU4us Pa3BUTOTO HKOJIOTMYECKOTO MBIIUICHUS,
9KOJIOTHUECKOW KYJIBTYpPBI, OTBITa AEATEIBHOCTH KO-
JIOTHYECKOW HAaINpaBJIEHHOCTH, YMEHHS PYKOBOJCTBO-
BaThCSI UMHU B IO3HABATEIbHOM, KOMMYHHKATHBHOW U
COLIMAIBHON MPaKTHKE, CIOCOOHOCTH U YMEHHUS aKTHUB-
HO TIPOTHBOCTOSATH UIEOJIOTHH XeMOopoouu;

B o6aacTu popMupoBaHMs KYJIbTYPhI 3/10-

pPOBbS:

-IIOHAMAaHusl IIEHHOCTEH 310pOoBOTO M 0E301acHOro
o0paza XKHM3HH, HEOOXOJMMOCTH OTBETCTBEHHOTO OT-
HOIIEHHUS K cOOCTBEHHOMY (PM3MUECKOMY M IICHXHYe-
CKOMY 30POBBIO;

-COOMIOACHUS MPaBHUII 0E€30MacHOr0 OOpalmeHus C Be-
IIECTBAaMH B OBITY, IOBCEIHEBHOM JKU3HU U B TPYHO-
BOU I€SATETLHOCTH;

-TIOHMMAaHUS IIEHHOCTH TPaBWJI HHIUBUIYaIBHOTO U
KOJIJIEKTMBHOTO O€301IaCHOTO MOBEJCHUS B CUTYAIMSIX,
YTPOXKAOUIUX 30POBBIO U KU3HU JIOJICH;

-OCO3HAHUS MOCIEACTBUI U HENPUATHS BPEJHBIX NpU-
BBIYEK (YNMOTPEOJICHUS alIKOroJis, HAPKOTHKOB, Kype-
HUS)

’a3paboTUUK
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JIUCT UBMEHEHUU

®UO npen-
cemarens
No Copepxanue U3MeHeHHsI WK ccbuika Ha mipu- | [THK/YMC, Tomucs
/1 JlaraeMblii TEKCT U3MEHEHHS peanu3yro-
Ui (ero)
JACHUIUTAHY
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