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1.

1.1.

IHACIIOPT NIPOI'PAMMBI Y
Lenu u 3a0auu, pe3ynomamsl 0céoeHus (3HAHUS, YMECHHSI)

ens:

(GbopMUpPOBaHKE Y CTYACHTOB XUMUYECKOW COCTABIISIONICH €CTECTBEHHO-HAYYHON KapTUHBI MU-
pa Kak OCHOBBI NPUHATUSA PELICHUN B KU3HECHHBIX U MPOU3BOIACTBEHHBIX CHUTYalUSX, OTBET-
CTBEHHOI'O ITOBEJICHUSI B IPUPOJIHOM CpeJie.

3agaun:

copMUpOBaTH HOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHNS XUMHUYECKHUX TPOIECCOB U SBICHUH
B OKpYXaloIled cpene, IEIOCTHOM HAaydyHOH KapTUHBI MHpA, B3aUMOCBS3H |
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

Pa3BUTh YMEHHsSI IIPOBOUTH PACUETHI IO XUMHUYECKUM (OpMyiiaM U ypaBHEHUSM XUMHYECKHX
pEaKIuii, INIAaHUPOBATh M HHTEPIPETUPOBATH PE3YIHTATH XUMUYECKUX IKCIIEPUMEHTOB;
C(l)OpMI/IpOBaTb HaBbBIKKM MPOBCACHUA XHMHUUYCCKHUX OKCICPUMCHTAJIIBHBIX I/ICCJICZ[OBaHI/II\/JI C
coOnrofeHreM IMpaBuwil 0Oe3omacHOro oOpalleHus ¢ BellecTBaMM M JabOpaToOpHBIM
000pyIOBaHUEM;

pa3BUTh yYMEHHUS aHAJIM3UPOBATh, OLIEHUBATh, MPOBEPITH HA JOCTOBEPHOCTH M 0000IIATH
UHPOPMALIUIO XUMUYECKOTO XapaKTepa U3 Pa3IMUHbIX HCTOUHUKOB;

copMUpOBAaTH YMEHUSI HMPOTHO3UPOBATH IMOCIEACTBUS CBOCH HEATEIBHOCTH M XUMHYECKUX
HPUPOIHBIX, OBITOBBIX M POU3BOACTBEHHBIX MTPOIIECCOB;

chopMupoBaTh MOHUMAHUE 3HAYMMOCTH JOCTHXKEHUNW XMMHUUYECKOW HAYKU U TEXHOJIOTHH st
Pa3BHUTHUS COLMAIBLHON U IPOU3BOICTBEHHON cdep.

Kon
KOMIIETEHIINHA

YMenus

3Hanusg

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

V1 - Ha3BIBaTh M3y4YEHHBIE BEUIECTBA MO «TPHU-
BHAJIBHOW» WM MEXIYyHapOAHOM HOMEHKIIA-
Type,

V2 - ompenenars: Ball€eHTHOCTb M CTEIEHb
OKHUCIICHHST XHUMHYECKMX DIEMEHTOB, THII
XMUMHUYECKON CBS3M B COCAMHEHMSX, 3apsij
HOHA, XapakTep Cpeasl B BOTHBIX PacTBOpax
HEOPTaHMYECKUX COCAMHEHWH, OKHUCIUTENb U
BOCCTAHOBHTEJIb, IPUHAJUIEKHOCTH BEIIECTB K
Pa3IMYHBIM KJIACCAM OPTaHUYECKUX COEIHHE-
HUM;

Y3 - xapakTepu3oBaTh: 0OIIME XUMUYECKUE
CBOMCTBAa METAJUIOB, HEMETAJJIOB, OCHOBHBIX
KJIACCOB HEOPraHWYEeCKHMX W OpPraHHYeCKUX
COCTMHEHUH; CTpPOCHHE M  XUMHUYECKHUE
CBOMCTBA H3YYEHHBIX OPraHUMYECKUX COEIU-
HEHUI;

Y4 - OOBSICHATH: 3aBUCHMOCTH CBOKWCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; IPUPOTLY
XMMHUYECKOH CBA3M (MOHHOHM, KOBaJIEHTHOH,
METaJUINYECKOH), 3aBUCUMOCTb CKOPOCTU XU-
MHYECKOM peakIWd ¥ TOJOXKECHHS XHUMHYe-
CKOTO paBHOBECHS OT Pa3lINYHBIX (PaKTOPOB;
VS5 - BBINOJHATH XUMUYECKUN HKCHEPUMEHT
[I0 PACIIO3HABAHUIO BAXHEMIIUX HEOPraHU-
YECKUX M OPTraHUYECKHX BEIIECTB.

31- BakHEWIINE XMMHYECKUE IIOHATHA: BEIIECTBO,
XUMHUYECKUH 3JIEMEHT, aTOM, MOJIEKyJia, OTHOCH-
TeJbHbIE aTOMHAsl U MOJIEKYJISIpHAsi Macchbl, HOH, aj-
JIOTPOIHUS, U30TOIbI, XUMUYECKAs CBSI3b, DJIEKTPOOT-
PHLIATENIBHOCTD, BaJI€HTHOCTh, CTCICHb OKUCJICHUS,
MOITb, MOJISIPHAsE Macca, MOJISAPHBI 00beM, Belle-
CTBAa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTpOe-
HUS, PACTBOPBI, DJIEKTPOJIUT U HEIIEKTPOIUT, DJIEK-
TPOJUTHYECKAS JUCCOIHMAINS, OKHCIUTEIb W BOC-
CTaHOBUTEJIb, OKMCJIEHE U BOCCTAHOBJICHHE, TEILIO-
BOM 3(exT peakmyuu, CKOPOCTh XUMHUIECKON peak-
WU, KaTajau3, XUMUYECKOE pPaBHOBECHE, YTIEPOj-
HBI CKeJNeT, (QYyHKIMOHANbHAS TPYIIa, U30Mepus,
TOMOJIOTHS,

32 - OCHOBHbIE 3aKOHBl XUMHH: COXPAHEHUS] MaccChl
BEILLECTB, IOCTOSIHCTBA COCTaBa, MEPUOJUUECKUIA
3aKOH,;

33 - OCHOBHBIE TEOPUU XUMHUU: XUMUUECKOU CBS3H,
DJIEKTPOJIUTUIECKOW  JTUCCOIMAIINU, CTPOCHUS Op-
TaHUYECKUX COCIUHEHMI;

34 - BaxxHEHIIIMEe BEIIeCTBa M MaTepUaNbl: OCHOBHBIE
METaJUTbl ¥ CIUIABBI;, CEpHAsl, COJISTHASI, a30THASI M YK-
CyCHasi KHCIIOTHI; INEJI0YH, aMMHUaK, MUHEpaIbHbBIE
yAOOpeHus, METaH, STUJICH, alleTUJIeH, OEH30JI, dTa-
HOJI, >KHUpBI, MbLJIa, IJIIOKO3a, caxaposa, Kpaxmal,
KJIeTYaTKa, OCIIKH, NICKYCCTBCHHBIC U CHHTCTUICCKHE
BOJIOKHA, KaY4YyKH, [JIaCTMACCHI.

1.2. Mecmo oucyunaunvt 6 cmpykmype IHTICC3.
[Tporpamma 1o y4yeOHOW AMCHUIUIMHE «XHUMHUS» SBISETCS 4acTbio 00Opa30BaTENbHOM MPOrpamMMbl
MOATOTOBKU CHEIUAIMCTOB CpeaHero 3BeHa no crenuanbHocTu 09.02.07 MuadopmarmoHHsie cucTe-
MBI ¥ IPOTPaMMHUPOBAHKE, B YACTU OCBOCHUS 00111e00pa30BaTEIbHOM MOATOTOBKH.

PazpaboTana Ha OCHOBaHMHM PUMEPHON pabouelt mporpaMmbl 00IIe00pa30BaTEIbHON JTUCITUTITMHBI
«Xumusy» s TpoQecCuoHaIbHBIX 00pa30BaTeIbHbIX OpraHn3aluii, pekoMeH oBaHHOW Denepalb-
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HBIM I'OCYJJapCTBEHHBIM OFOJIKETHBIM 00pa30BaTEIbHBIM YUPEXKIEHUEM JIOMOIHUTEIBHOTO podec-
CHOHAJIbHOTO 00Opa3oBaHusi «MHCTHTYT pa3BuTHs mpodeccruoHanbHOro oOpasoBanusi» (PI'bOY
JAI1O UPIIO) nnsa peanusanuu OCHOBHOM mpodeccroHanbHol obpaszoBarenbHol nporpammbl CITO
Ha 0a3e OCHOBHOTO 001Iero 00pa3oBaHMs ¢ MOJTyYeHHEM cpeaHero odmero oopasosanus (IIpoTokon
Nel4 or 30.11.2022 ®I'BOY AITO UPIIO). IIporpamMma yueOHON JAUCIUTUIMHBI IPEIHA3HAYCHA TSI
U3yUYEHHs] JUCHMIUIMHBI «XUMHS» B mpodeccuoHanbHbIX o0pasoBatenbHbix opranuzammsx CIIO,
peanu3youmx 00pa3oBaTesIbHYIO IPOrpaMMy CpPEIHEro 001ero oopa3oBaHus B IIpeiesiax OCBOCHUS
OCHOBHOH IpodeccuoHanbHOl oOpa3oBarenbhoil mporpammsbl CIIO Ha 6a3e 0OCHOBHOTO 001Iero 06-
pa3oBaHus MPU MOATOTOBKE CIIELUAIUCTOB CPEIHET O 3BEHA.

VYuebHasg qucuuIuIiMHA «XHUMUsA» obecreunBaeT (GOpMUPOBAHHE U Pa3BUTHE OOLIMX KOMIIETEHIIMH
OK 01.; OK 02.; OK 04.; OK 07.

1.3. Konuuecmeo uacos na océoenue npocpammol

00beM 00pa30BaTeIbHOM NPOrpaMMBbI B aKaIEMHUYECKHUX Yacax 72 yaca, B TOM YHUCIIE:
yueOHas Harpy3ka oOy4arolerocsi Bo B3aUMOJICHCTBHUM ¢ IIpernojaBaTesieM 72 yaca;
caMocTosATeNIbHas paboTa o0yJaromerocsi - - gaca.



2. CTPYKTYPA U COAEPKAHME Y]

2.1. Obvem u 8udbl yuebHol pabomol
Bun yueoHoii padoTsI O0BeM yacoB
O0BeM 00pa3oBaTeIbHOM MPOrpaMMBbl B aKaIeMHYeCKUX Yacax (Bcero) 72/72%
YueOHasi HAarpy3ka 00y4alouierocsi BO B3auMo/1eliCTBHH ¢ NpenojaBareseM (Bcero) 72/72%
B TOM YHCIIE!
TEOPETHIECCKOEC 00YUCHHUE 52 /52%*
Ja00paTopHbIe pabOTHI -
MPAaKTUYECKUE 3aHITUS 20/20*

KypcoBast paboTa (IIpoeKxT) -
CamocrosiTesibHAsi paboTa 00y4uawuierocsi (Bcero) -
B TOM YHCJIE: -
- paboTa HaJl KypcoBoil paboToil (IIPOCKTOM)
- YKa3bIBAIOTCA APYTryU€ BUIbI CaMOCTOSITEILHON pa6OTI)I IIpyu X HAJIUIUHU -

Texywuii KoHmpo.ib: KOHTPOIb HAJl BHIIIOJIHEHNEM NPAaKTHIECKUX paboT, TECTUPOBAHUE, YCTHBIH OMPOC

Ipomescymounas ammecmayua: 1uddepeHInpoBaHHbIN 3a4eT

* B ciydyae HEOOXOAMMOCTH MCIOJIBb30BaHUS B Y4eOHOM IIpOIecce YaCTUYHO/ MCKIIIOUUTENBHO JTUCTAaHIIMOHHBIX 00pa-
30BaTeNbHBIX TEXHOJNOTHI - KosnuecTBO yacoB padotsl [II1C ¢ oOyuaronMucs B IMCTAaHIMOHHOM (opMaTe ¢ IprUMe-
HEHHEM 3JICKTPOHHOTO 00yUYCHHUS.



2.2.

Temamuueckuii niaun u cooepircarue

HaumeHnoBaHue
pa3ziesioB U TEM

ConeprxaHue yueOHOT0 MaTepuasa, 1abopaTopHble paObOThl U MPAKTHYECKHE
3aHsTHUs], CAMOCTOsATENIbHAs paboTa oOyJaromumxcs

O0BeM
4acoB

YpoBeHb
OCBOCHHUS

dopma TeKyniero
KOHTPOJIS

1

2

4

5

Pazgen 1. Teoperuueckue
OCHOBBI XUMHH

30

BBenenue

Coneprxanne yqeOHOTO MaTepHaia

HayuHble MeTObI TIO3HAHMS BEIECTB M XUMUUYECKUX SIBICHUI. PoJb 3KCIIEpUMEHTa M TCOPUH B
XUMHAHU. 3HaueHne XuMuu npu ocBoeHnu npodeccuii CIIO u cnennansrHocTeit CIIO TexHHYIecKo-
r0o Ipoduist MpodhecCHOHATHFHOT0 00pa30BaHMS.

TeopeTtnueckoe obyueHne

JlabopaTopHbIe pabOTHI

HpaKTI/I‘IeCKI/Ie 3aHATHA

CamocrostenbHas paboTa 00yJaronxcst

Tema 1.1 OcHOBHBIE TTOHSI-
THS 1 3aKOHBI XUMHH

Copneprxkanne yaeOHOr0 MaTepuania

OcHoBHble MOHATUS XuMUH. BemecTBo. AToM. Monekyna. XuMUYeCKUI 371€MEHT. AJUIOTPONHUSL.
[IpocTeie u coxHBIC BemecTBa. KadecTBEHHBIN M KONMYECTBEHHBIH COCTaB BEIIECTB. XHUMHUUEC-
ckre 3Haku U popmynel. OTHOCHTEIFHBIC aTOMHASI M MOJICKYJIsipHasi Macchl. KonmndecTBo Bere-
CTBa.

OcHOBHBIE 3aKOHBI XUMHH. CTEXHOMETPHS. 3aKOH COXpPaHEHHS MacChl BEIIECTB. 3aKOH MOCTOSH-
CTBa COCTaBa BEIIECTB MOJIEKYJISIPHON CTPYKTYphI. 3aKOH ABOTa/IpO U CIEJCTBUS U3 HETO.
AmnorpornHbeie MoaubuKaun yriepoaa (anmas, rpadur), Kuciuopoaa (KHCI0PO/I, 030H).

YeTHbll onpoc

Teopetrnyeckoe obyueHne

JlaGopatopHbie paboThI

IIpakTuueckoe 3aHsTue
Nol. Beraucinenue OTHOCUTEIHHON MOJIEKYJISIPHOM MacChl BEIIEeCTBa.

CamocrosrenpHas paboTa 00ydaromuxcs

Tema 1.2 Ilepuogmueckuii
3aKkoH U Ilepuoanueckas
cUCTEMa XUMHYECKHX dJIe-
menToB JI.11. Menzeneesa.
CrpoeHue aToma U BEIECTBa

Copepxanne yaeOHOTo MaTepuaia

14

ITepuoanueckas cucrtema xumuueckux 3nemeHToB .M. MenaeneeBa. @uznueckuii cmbici [lepu-
oanueckoro 3akoHa J[.M. MenjeneeBa. 3aKkOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX dJIe-
MEHTOB, 00pa3yeMbIX UMHU MPOCTHIX M CJIOXHBIX BEIIECTB B COOTBETCTBHH C ITOJIOKEHHUEM XHUMH-
yeckoro aneMenTa B [leproauueckoil cucteMe. MupoBo33peHUecKoe U HayyHoe 3HadeHue [lepu-
onnudeckoro 3akoHa [I.11. Menneneesa. IIporunosst JI.M. MengeneeBa. OTKpbITHE HOBBIX XHUMUYE-
CKHX JJIEMEHTOB.

CoBpeMeHHasi MOJIeNb CTPOSHMsI aToMa. DJIEKTpOHHas KoH(purypauus aroMa. Kimaccudukarms
XMMHUYECKHX JIEMEHTOB (s-, p-, d-3;1eMeHThl). BaneHTHbIe 31eKTpoHbl. BajgeHTHOCTh. DeKTpoH-
Has TPHUPOJIa XUMHUYECKOW CBS3U. DIIEKTPOOTPHLATEIFHOCTh. BHIBI XMMUYECKOH CBs3M (KOBa-
JIEHTHAs, HIOHHAsI, METAJUTHYECKasi, BOJOPOJIHAS) M CITOCOOBI €€ 00pa30BaHMS.

VYerHbli onpoc,
TECTUPOBAHUE

Teopernueckoe obyueHne

JlaGopatopHbie paboThI




HpaKTI/I‘{eCKI/Ie 3aHATHUA

Ne 2 BajeHTHOCTh XMMHUYECKHX 3JIEeMEHTOB. CoCTaBIICHHE (bOpMyJ'ILI COCOAUHCHUA 110 BAJICHTHO-
CTAM XUMHUYCCKHX 3JICMCHTOB

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

Ne4 OmpepeneHne ¥ XapakTEpUCTHKA BHIOB XUMHIECKUX CBSI3eH

No5 XapakTeprucTHKa XMMHYIECKOTO 3JIEMEHTa 110 ero mnonoxkeHuro B [ICX0D

CamocrosrenbHas paboTa 00ydJaromuxcs

Tema 1.3 Bona.
PacTBoOpHI. DnexTposnmTide-
CKast IUCCOLHAIHS

Coneprkanne yqeOHOTO MaTepHala

10

Bopa. PactBopsl. PacTtBopenue. HacellieHHbIE, HEHACBIILEHHBIE, IEPEHACBHILEHHBIE PACTBOPHI.
MaccoBast 10711 pPacCTBOPEHHOTO BEIIECTBA

ONeKTpOIUTHYECKAS TUCCONUANUs. DIEKTPOIUTH U HEINEKTPOIUTEL. MEeXaHN3MBbI JJIEKTPOIUTH-
YEeCKOH ANCCONMAIIHN.

CreneHp 3MIeKTpOIUTHIECKOH ancconnannui. OCHOBHBIE MOJIOKEHHUS TEOPHH IIEKTPOIUTHISCKOI
Jqucconuaruy. KucioTsl, OCHOBaHHS M COJIM KaK JICKTPOJIUTHI.

YeTHBIN onpoc

Teopernueckoe 00yueHne

JlabopaTopHbie pabOThI

[IpakTHyeckoe 3aHsATHE
Ne6 Pemenne 3agau o TeMe «PacTBopsI»
No7 DnekTpoiMTUiecKas IUCCOIUAIINs

CamocrosiTenpHast padoTa 00yyaromuxcst

Pazgen 2. Xumudeckue pe-
AKIUH

=]

Tema 2.1 XuMudeckue peak-
10105

Copepxannie yaeOHOTO MaTepuaia

Knaccuukamus XuMAYeCKuX peakiuid. Peakunn coemnHeHns1, pa3ioKeHUs, 3aMeIIeHsI, oOMe-
Ha. Katamutuaeckue peakmun. OOpaTUMble W HeoOpaTHUMbBIE peakiud. [ OMOTEHHBIE W TeTepo-
TCHHBIC PeakIui. DK30TePMHUUCCKUE U YHAOTePMHUYECKIE peakuuu. TermioBoit 3pdexr xuMude-
CKHX peakuuil. TepMOXUMHUUECKUE ypaBHEHUS.

OKHCITUTENBHO-BOCCTAHOBUTENbHBIE peakiui. CTeneHb OKucieHus. OKUCIUTENb U BOCCTAHOB-
neHue. BoccTaHOBUTEND M OKUCIIEHUE. MeTO/] DJIEKTPOHHOTO OanaHca Jjisl COCTaBIeHUs ypaBHe-
HUM OKHMCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMil.

YerHbll onpoc

Teopernueckoe oOyueHne

JlabopartopHble paboThI

[IpaxkTuyeckoe 3aHATHE
Ne 8 PaccranoBka K03(h(MIIMEHTOB B XUMHYECKUX PEaKIHUAX.

CamocrostenbHas paboTa 00yyaronmxcst

Tema 2.2 Kunetnueckue u
TEPMOJIUHAMHYECKHE 3aKO-
HOMEPHOCTH TIPOTEKAHUS
XUMHUYECKUX peaKIuil

Conepxanne y4eOHOTO MaTepuaia

CKOpOCTb peakIiy, ee 3aBUCUMOCTD OT Pa3IMYHBIX (PaKTOPOB: MPUPO/IEI PEATHPYIONINX BELIECTB,
KOHIIGHTPAIlMN PEAarnpyIONINX BEIIEeCTB, TEMIIEPATyPsl U IUIOMAAN PEaKIIMOHHONH MOBEPXHOCTH.
TennoBsle 3¢ (eKTh XUMHUYECKUX PeaKIni. DK30- U SHAOTEPMUYECKUE, PEAKIINH.

O6paTuMocCTh peaknuid. XHMHUYECKOe PaBHOBECHE M €T0 CMEIICHHUE IOJ IEHCTBHEM pPa3IMIHBIX

VYceTHslii onpoc




(baKTOpOB (KOHIIeHTpaIII/IH pCarcHToB Wi NPOAYKTOB PpCaKIWU, HJAaBJICHHUC, TeMnepaTypa) JUIA
CO3aHHUs OIITUMAJIbHBIX YCJ'IOBI/Iﬁ MPOTCKaHUA XUMHUYCCKUX MPONICCCOB. HpI/IHHI/IH Jle Illatenne

Teop CTUYCCKOC 06yquI/Ie

JlabopaTopHsie paboTh

HpaKTI/I‘{eCKI/Ie 3aHATHA

CamocrostenbHas paboTa 00ydJaromuxcst

Paspen 3. Ctpoenue u
CBOICTBa  HEOpraHuue-
CKHX BEIIECTB

Tewma 3.1 Knaccudukarms,
HOMEHKJIATYPa U CTPOCHHE
HEOPraHHYECKUX BEIECTB

Coneprkanne yqeOHOTO MaTepHalia

[Ipenmer Heoprannveckoit xumun. Kiaccudukanus HEOpraHUIECKAX BEIIECTB. [IpocThie M CIIOX-
Hble BemmecTBa. OCHOBHBIE KIIACCHI CIOXKHBIX BEIIECTB (OKCHIBI, THAPOKCHABI, KHCIOTHI, COJIH).
B3anMoCBs3p HEOPraHWYECKUX BELIECTB. ATperaTHble COCTOSIHMA BellecTBa. Kpucranmmueckue u
amop(HbIe BemecTBa. THITBI KPUCTAUIMYECKUX PEUIETOK (ATOMHAs, MOJICKYJIIpHAs, HOHHAsA, Me-
TaJUTMYecKas). 3aBUCUMOCTh (PM3MYECKUX CBOWCTB BELIECTBA OT THUIA KPUCTAIUIMYECKON PELICTKH.
3aBUCUMOCTh XUMHUYECKOM aKTUBHOCTH BCHICCTB OT BHUJA XUMHYECKON CBSI3M U THUIIA KpUCTaJllIn-
yeckoi pemeTky. [IpuarHbl MHOroo6pa3usi BeliecTB

YeTHBIN onpoc

Teopernueckoe 00yueHHe

JlabopaTopHbie pabOThI

IIpakTHueckue 3aHsATUSA

Ne9 B3auMoCBsI3b KJIACCOB HEOPTaHUYECKUX COeTMHEHUH

CamocrosrenpHas paboTa 00ydaromuxcs

Tema 3.2 ®dusuxko-
XIMHYECKHE CBOWCTBA HEOP-
TaHUYECKHUX BEIIECTB

Copepxanrie yaeOHOTO MaTepuaia

10

Merautel. OO1ne Gpusndeckue U XuMHUYeckre cBoiicTBa MetayuioB. Croco0Obl mosrydeHus. 3Haue-
HHE METaJNIOB ¥ HEMETAJUIOB B NMPHUPOJIE U JKU3HEACITEIHHOCTH YelloBeKa U opranu3mMoB. Koppo-
3Ws METaJUIOB: BUJBI KOPPO3UH, CIOCOOBI 3aIIIUTHI METAJUIOB OT KOPPO3HH.

Hemeramner. O6uue ¢Gu3nueckne W XMMUYECKHE CBOMCTBA HEMETA/IOB. THIMYHBIC CBOWCTBA
HemetawioB [V— VII rpynm. Knaccugukars 1 HOMEHKIIaTypa COeIMHEHNH HEMETAIUIOB.
XuMHYecKne CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHX BEUIECTB (OKCHIOB, THAPOKCHIIOB,
KHCJIOT, COJIeH U Jip.). 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB IPOCTHIX BEIIECTB, BOJOPOJHBIX
COCAMHEHUH, BHICIINX OKCHJIOB M THAPOKCH/IOB

VYerHbli onpoc,
TECTUPOBAHUE

TGOp CTUYCCKOC 06y‘ICHI/IC

10

JlabopartopHble paboThI

HpaKTH‘ICCKHe 3aHATHUA

CamocrositenbHas paboTa 00yyJaronmxcst

Paznen 4. CtpoeHnue u cBoii-
CTBa OPraHUYECKUX BELIECTB

16

Tema 4.1 OcHOBHBIE IOHS-
THSI OPTAaHWUYECKON XUMHUU U
TEOpHUs CTPOSHUS OpraHude-

Conepxanne y4eOHOTO MaTepuaa

IlosiBnenue u pa3BUTHC OpFaHH‘lCCKOﬁ XUMHUU KaK HAYKH. Hpe,Z[MCT OpFaHquCKOﬁ xumuu. Mecto
" 3HAYCHHUC OpFaHH‘IeCKOﬁ XUMHHU B CUCTEMEC €CTCCTBCHHBIX HAYK.

VYceTslii onpoc




CKHX COCINHECHUI

XUMUUECKOE CTPOCHHE KaK MOPSAJOK COETUHEHUS aTOMOB B MOJIEKYJIE COITIACHO MX BaJIEHTHOCTH.
OCHOBHBIE NOJIOKEHUSI TEOPUU XUMUYECKOT0 CTPOEHUS] OpraHNuecKux coenuHeHuit A.M. bytie-
poBa. YTJIEepOIHBI CKEJeT OpraHunYecKOH MOJEKYNbl. 3aBHCHMOCTh CBOWCTB BEIIECTB OT XMMHU-
YECKOTO CTPOCHHUS MOJIEKYJI. I30MepHs 1 H30MEPHI.

[onsarue o ¢pyHKUMOHANBHON rpynme. Pagukan. [IpuHOINTBL KIaccH(pUKAIINA OPTaHUIECKHX CO-
eIMHEHNH. MeXayHapoaHasi HOMEHKJIATypa W NPUHIUIIBI HOMEHKJIATYphl OPTaHUIECKUX COCIH-
HeHuil. [TonsaTre 00 a30TconepKANX COEANHEHUX, OMOIOTHYECKH aKTUBHBIX BELIECTBAxX (yTiie-
BOJIaxX, XKMpax, OeKax | Jp.), BBICOKOMOJEKYIAPHBIX COEANHEHUSIX (MOHOMEp, MOIUMEp, CTPYK-
TYPHOE 3BEHO)

Teopernueckoe 00yueHne 2

JlabopaTopHsle paboThI -

IIpakTudeckue 3aHATHUS -

CamocrosiTenbHast padboTa 00yUaroIxcst -
Tema 4.2 CgpoiictBa opranu- | CojaepkaHue y4eOHOro MaTepuaia 14
YECKUX COeTMHEHUN Ou3NKO-XMMHYECKHE CBOMCTBA OPraHWYECKUX COEAMHEHUH OTIENBHBIX KIacCOB (OCOOEHHOCTH YceTHsIil onpoc

KIaccu(UKauy U HOMEHKJIATYPhl BHYTPH Kjacca; TOMOJIOTHUECKHH psif M oOmas Qopmyra;

n3oMepus; pru3ngecKre CBOMCTBAa; XMMHUUECKHIE CBOICTBA; CIIOCOOBI ITOTY4EHHA):

— IpefenbHbIe YIIIeBOJOPOIB! (aJIKaHbl U IMKIOANKaHbl). ['opeHne MeTaHa Kak OJUH U3 OCHOB-

HBIX HMCTOYHHUKOB TEIUIa B MPOMBINUICHHOCTH W ObITy. CBOMCTBA IPUPOJHBIX YTIICBOIOPOIOB,

HaXO0XJICHHE B MPUPOJIC U IPUMEHEHHE aJIKaHOB,;

— HempeJenbHble (aJKeHbI, aJKUHBl W alKaJWCHB]) U apoOMaTH4eCKHE YIIICBOZOpOoIbl. ['opeHue

alleTHIICHA KaK HCTOYHHMK BBICOKOTEMIIEPATypPHOTO INIaMEHH ISl CBApKU M PE3KH METaJUIOB

— KHCJIOPOJICOJIep KaIline COeANHEHNUS (CTIMPTHI U (PEeHOIbI, KapOOHOBBIE KUCIOTH U 3(UPHL, aThb-

JETHIBI M KETOHBI, )KUPBI, yrieBoAbl). [IpakTndeckoe MpUMEHEHNE STHIICHTIINKOIS, TINIEPHHA,

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

BBICIINX KapOOHOBBIX KHUCIIOT. MoroIye CBOMCTBA MbUIa

— a30Tco/epKallue COeAUHEHHs (aMUHBI M aMMHOKHCIIOTHI, Oeskn). BBICOKOMOIEKyYISIpHBIE CO-

enuHeHNs (CHHTETHYSCKHE U OMOJIOTHUECKU-aKTHBHBIC). MOHOMED, MOJIMMED, CTPYKTYPHOE 3Be-

Ho. [TonnMepu3anus 3TuneHa Kak OCHOBHOE HallpaBJIEHHE €r0 MCIOIb30BaHHUA.

I'enernyeckas CBsA3b MEKAY KIIaCCaMU OPraHUYECKUX COEIMHEHUI

Teoperndeckoe oOyueHue 12

JlaGopatopHbie paboThI -

IIpakTuueckoe 3aHaTue

Ne 10 Hed1p 1 crioco0sl ee mepepaboTKH 2

CamocrosrenpHas paboTa 00ydJaromuxcs -
JduddepernrpoBaHHbIil 2
3a4ueT

Ilepeyens Bonpocos k AudGepeHIIPOBAHHOMY 3a4eTy
1. Ilpenmer u 3amaun xuMuu. HayuHble MeTO/bI TO3HAHMS BELIECTB M XMMHUYECKHX SBIEHUNA. POib SKCIIEpHMEHTa M TEOpHUHU B

XHUMMUH.

2. OCHOBHEIE ITOHITUS XUMHUU: XUMHUYCCKUI 9JICMCHT, aTOM, MOJICKYJI4, BEHICCTBO, AJUIOTPOIIHUA.




e

*®

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

OCHOBHBIE 3aKOHBI XMMHU: 3aKOH MOCTOSIHCTBA COCTaBa BEILIECTBA, 3aKOH ABOraJpo, 3aKOH COXPAHEHHs MacChl BELIECTBA,
nepuoaunudeckuii 3axon .M. Menneneesa.

Crpoenne Ilepuoamueckoir cucteMpl XuMudeckux snemMenToB /.M. MenzneneeBa, 3aKOHOMEPHOCTH HW3MCHEHUS CBOMCTB B
CHCTEME W €€ 3HAUCHHE.

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

CocraB u cTpoeHHE BemiecTBa. Xumudeckas ¢opmyna. OTHOCHTENbHAs aTOMHAs W MOJEKYJsIpHas mMacca. MaccoBas OIS
3JIEMEHTa B XUMHIECKOM COCTUHEHHH. BBIUNCINTE MacCOBYIO JOJIIO 3JIEMEHTOB B COCIMHEHNH (10 BHIOOPY IPETIOIaBaTeNs).
TuIel XMMHUYECKOH CBSI3M: MOHHASA, KOBAJICHTHAS, METAIIMIECKAs], BOZOPOIHAS; MEXaHU3M 00pa30BaHMs, CBOWCTBA BEIIECTB
C pa3IMYHBIMA XUMHYECKUMH CBs3sIMU. [IprBecTn npumep cxeMbl 00pa3oBaHMsl KaKAOTO TUIIA CBSI3H.

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

YucTele BelecTBa U cMecH. Buasl cMmecel, ux 3HaueHHe. BBIUMCINTE MaccOBBIE JONMM KOMIIOHEHTOB BEILECTB B CMecH (110
BBIOOpY IpEnoaaBaTess).

OCHOBHBIE TIOJIOXKECHUSI TEOPUH ANIEKTPOIUTHUECKON TUcCcOnManny, (OPMYIHPOBKA M UX CYIIHOCTb. 3alucaTh ypaBHEHHE B
HOHHOM BHJIE (110 BRIOOPY MPETIOAaBATEIS).

Kucnotsl B cBeTe TEOpWH 3IEKTPOIUTHYECKON ANCCOIMAINHU: TOHATHE «KHCIOTB», MX CBOICTBA M 3HAYEHHE. 3alHcaTh
yYpaBHEHHS PEakUii B HOHHOM BHJE, TOITBEP)KIAIOIINE CBOMCTBA KUCIIOT.

OCHOBaHUSI B CBETE TEOPHH SICKTPOIUTHIECKON TUCCOLMALNN: TIOHITHE «OCHOBAHH», MX CBOWCTBA M 3HAUCHHUE. 3alHcaTh
ypaBHEHHS PEaKIWi B HOHHOM BHJIE, TOITBEPKAAIOIINE CBOWCTBA OCHOBaHMUH.

Conu B cBETE TEOPUH AIICKTPOIUTHUECKOHN ANCCOIMAIINN: TOHATHE «COJM», X CBOMCTBA M 3HAYEHHE. 3allUCcaTh YpaBHEHHA
peakuuil B MOHHOM BHJIE, IIOATBEPKAAIOIINE CBOMCTBA COJIEH.

OKCI/IJII:-I B CBE€TC TCOpHU 3HeKTpOHHTH‘IeCKOﬁ JUCCoMaluu. MOHATUC «KOKCHUIABI», UX CBOIiCTBa M 3HaYeHUE. 3amucaTh YpaB-
HEHMA peaklnil B HOHHOM BHJIE, MOATBEP K IAIOIINEe CBOHCTBA OKCHIIOB.

Knaccugukanuy XMMHYeCKUX PEakIfi: o KOJINYECTBY ¥ COCTaBY PEareHTOB U MPOAYKTOB PEAKIIMH, 10 U3MEHEHHIO CTETIEHU
OKHCJIEHHS, TI0 TeIUIOBOMY 3 dekTy, 0 HAIMYHIO KaTanu3aropa, 1o (azoBoMy COCTOSIHUIO U T.1. [IpuBecTH mpumeps! ypas-
HEHUI peakiiii K K101 Kiaccu(UKalyy.

CkopocTh XMMHUUECKOH peaknni. DaKkTopsl, BAMAIONIAE HA CKOPOCTh XUMHUIECKOH peakiy. XUMHYECKOe PaBHOBECHE U CIIO-
co0bI ero cmemnienus. [IpuBect npuMep CoCOO0B CMEIEHNS] XMMHUYECKOTO PAaBHOBECHSI HA PEAKIMK CHHTE3a aMMHaKa.
Mertamner: nonoxernue B [ICXD J[.. MenneneeBa, cTpoeHre aroma, (pU3MUYECKIE W XUMHUYECKUE CBOMCTBA, MPUMEHECHHE.
[IpuBecTn npuMepsl XUMUUYECKUX PEAKIMA METAIIOB Ha KOHKPETHBIX NpUMepax (YpaBHEHHMS 3alHCcaTh B MOJICKYISPHOM U
WOHHOM BHJIE).

Baxueiine MeTaubl IPOMBIIIIEHHOCTH: CBOMCTBA, MX NMpuMeHeHue. CIiaBbl: BUABL, UX IPUMEHEHHE.

Croco0blI MoJTy4eHHst METAJIIIOB: OOLIKE JTAIlbl IPOU3BOJICTBA, BUABI METAILIYPIHU C IPUMEPaMHU.

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

Hewmeramnsr: monoxkenne B [ICXD JI.M. MenaeneeBa, cTpoeHne aToMa, GU3MIECKHUE M XUMHUECKHE CBOMCTBA, IPUMEHEHHE.
[IpuBecTy mpuMepsl XUMHYECKIX PEaKINii HEeMETaJJIOB Ha KOHKPETHBIX MpuUMepax (ypaBHEHHUS 3alHUCATh B MOJIEKYJISIPHOM U
MOHHOM BUJIE).

Teopus cTpoeHus opraHudeckux coequHeHuit A.M. ByTiepoBa: npeanoChIKN CO3AaHUs, MOJOKEHU TEOPUH U UX MOACHE-
HHE C IPUMEpPaMH, €€ 3HaUeHUE ATl pa3sBUTHA XUMUU.

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

AJKEHBI ¥ JKHMHBI: COCTaB, CTPOEHHE, M30MEPHs, HOMEHKJIATypa, (Pu3nuecKkre M XMMHUYECKHE CBOWCTBA, CIIOCOOBI MOJIyYe-




HUC, IPUMCHCHUC.

25. AnkaaueHbl M apeHbl: COCTaB, CTPOCHUE, U30MEPHsI, HOMEHKIIATypa, (PU3NUeCKHe U XUMUYEeCKHE CBOWCTBA, CIOCOOBI MOJTyde-
HHe, IPIMEHCHHE.

26. CompTsl: cocTaB, CTpOSHHE, H30MEpHsI, HOMEHKIATypa, (GU3HIeCKHe N XUMUIECKHE CBOMCTBA, CIIOCOOBI MOTydeHHE, IPIME-
HEHHe.

27. KapOoHOBEIE KHCIIOTHI: COCTaB, CTPOCHUE, H30MEPHS, HOMCHKIIATYpa, (PU3MUYECKIe M XUMUIECKHAE CBOMCTBA, CIIOCOOBI TIOTY-
YeHHe, NPUMCHEHHUE.

28. YTIIIeBOIBI: COCTaB, CTPOCHHE, H30MEPHs, HOMCHKIIATYpa, PU3MYECKHEC U XUMHUYECKHUE CBOIMCTBA, CITOCOOBI MOIy4eHHUE, MPH-
MEHEHHE.

29. AsoTcopepiKalye opraHuueckue COSAMHEHUSI — aMUHbBI, aMUHOKHUCIIOTHI, OCJIKH: COCTaB, CTPOCHUE, N30MEpPHs, HOMEHKIIATY-
pa, pU3MYecKUue U XMMUYECKHE CBOMCTBA, CIIOCOOBI IIOTyYeHNE, TIPUMEHEHHE.

30. IInactmaccel. [lonyyeHne moMMMEpOB peaklyeil MoJIMMepr3auu U MOJINKOHACHCAUUH. TepMOonIacTHYHbIe U TEPMOPEaKTHB-
Hble IIacTMacchl. OCHOBHbIE NPEACTABUTEINH IIACTMACC.

Bcero 72/72%
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3.1 Tpebosanus k mamepuanbHO-MeXHUYECKOMY 0becnedenuio
Peanuzamus Y I tpebyer Hamu4us:
[Tomemienue - 45. KabuHeT XUMHM TSI IPOBEICHHS PAKTUYECKUX 3aHATHH, TUCIUILTHHAPHOM,
MEXIUCUUIIIIMHAPHON U MOAYJIbHON OATOTOBKHU.
AymuTopus YKOMIUIEKTOBaHA YYEHHYECKOH MmeOenbio u nockoil. Kommbrorep, cTon ¢ pakoBu-
Hou. Crenn «llepumommueckas cucrema xumuueckux siaeMmeHToB [[.M. MenneneeBa». CreHpg
«PacTBOpUMOCTD KHCIIOT, OCHOBaHMIl, COJIell B BOJIE U cpefa pacTBOpoB». CTeH «DIIEKTPOXH-
MUYECKHI psa HanpsokeHus MetaiuioBy». Crenn «KoHcrantsl pauccounanuu Kuciot». CTeHn
«Koncrantsl auccounanuu ocHoBanui». Crenn «Kapra mupa". Komiekuus metamion. Kosiek-
nus «Hedts 1 ee nmpoaykteiy. Komneknus «Munepainsl u ynooperus». Komtekusa «KameHHBIH
yronby. Komnekuus «Amomunnii» ['moOyc 3emnu ¢usudeckuit (9mr). MynpTumenuitnoe 060-
pyIoBaHUE: MPOEKTOP, IKPaH, KOMIBIOTEP (2 1IT).
[Momemenne -24. buOnmMoTeKa, YUTAIBHBIA 3all C 30HOM JUISI CaMOCTOSITEIIBHON pa0OTHI.
Aynuropus yKOMILUIEKTOBaHa yueHH4Yeckoil mebenbto. Kommbroteps (3 mr) ¢ nocrynom B UH-
tepuet, DUOC, OBC. [Tpuntep.

3.2. Vuebno-memoouueckoe u ungopmayuonroe obecneuenue
[lepeuenb peKOMEHyeMbIX YU€OHBIX U3JaHUM:

e (OCHOBHBIE HCTOUYHUKHU:
1. Pymsutuc, I'. E. Xumus. 10 xnacc. basossliit ypoens : yueOnuk / I'. E. Pymsuruc, @. I'.
®enpaman. - 10-e uzn., crep. - Mocksa : Ilpocsemenue, 2023. - 224 c. - ISBN 978-5-09-
108896-0. - Tekct : anexkrponnbiii. - URL: https://znanium.com/catalog/product/2126368
2. Pymsutuc, I'. E. Xumus. 11 kmacc. ba3zoBelit ypoBens : yuebnuk / I'. E. Pynsutuc, @. T.
@®enpaman. - 10-e u3n., crep. - Mocksa : I[IpocBemenue, 2023. - 224 c. - ISBN 978-5-09-
108904-2. - Tekcr : anextponHsIi. - URL: https://znanium.ru/catalog/product/2126369

e J{OonOJHUTENbHbIE HCTOUHUKHU:
1. Audpunorenosa M.B. Xumus. bazosslil yposens: 10—11 knaccs! : yueOnuk nius COO / U. B.
AuncdunorenoBa, A. B. babkos, B. A. IlonkoB. - 2-e u3n. ; ucnp. u non. - Mocksa : FOpaiir,
2024. - 290 c. - (O6meodpazoBarenbHbli 1uKI). - URL: https://urait.ru/bcode/544870.

e [lepnonnueckue u3nanus:
1. Bectauk MockoBckoro ynuBepcutera. Cepust 2. Xumus : Hayd. xxypHai / MI'Y. - Mockaa,
2019-2024. - Bexomur 1 pa3 B 2 wmecsnma. - OcHoBan B 1946 1. - URL
https://dlib.eastview.com/browse/publication/9065.
2. Biomedical chemistry: research and methods / Hayuno-uccnenoBarenbckuii MHCTUTYT OHoO-
Meau-1Hckoi xumun uM. B.H. Opexosuua (Mocksa). - MockBa, 2018-2024. - Beixonut 4 pasa
B roj. - Mzmaercs ¢ 2018 r. - URL : https://elibrary.ru/contents.asp?id=37184224.
3. Universum: Xumust u buosnorust / OOO MexnyHapoJHbIi LEHTp HayKH U OOpa3oBaHMS. -
Mocksa, 2013-2024. - HWzpmaercs ¢ 2013 r. - Beixogutr 12 pa3 B roa. - URL
https://elibrary.ru/contents.asp?1d=36852571.
4. Ycnexu coBpeMmenHoro ectectBozHanus / OO0 "Uznarensckuii Jom "Axanemust EctecTBos-
Ha-HuA". - Ilenza, 2002-2024. - Uzpaercs ¢ 2001 r. - Beixoaut 12 pa3 B rox. - URL :
https://elibrary.ru/contents.asp?id=37033328.
5. Ycnexu B XMMHUU M XUMHUYECKOM TexHonoruu / Poccuiickuif XUMHUKO-TEXHOJIOTHYECKUN YHH-
BepcuteT uM. J[. 1. Menneneea. - Mocksa, 1999-2024. - U3naetca ¢ 1999 r. - Beixoaut 12 pa3
B rof. - URL : https://elibrary.ru/contents.asp?

¢  VYyeOHO-METOANYECKUE:
1. CaBenko D. @. XuMus : METOIUYECKHUE YKA3aHHUS 110 BBITTOJIHECHHUIO MTPAKTUYECKUX padoT 00Yy-
yaromuxcs s cnennanbHocted: 15.02.16 Texnonorust mammuoctpoenus; 15.02.17 MonTax,
TEeXHUYECKOoe 00CIIy’)KUBAaHUE, SKCIUTyaTallusl U PEMOHT IMPOMBIIUIEHHOr0 000pynoBaHus (110 OT-
pacnam); 09.02.07 MudopmarionHsie cucteMbl U nporpammuposanue; 22.02.06 CpapouHoe
npou3BoAcTBO; 22.02.08 Mertamtypruiueckoe MpOU3BOJACTBO (IO BHAAM IPOU3BOJICTBA);
23.02.07 TexHndeckoe OOCIy>KUBAaHHE M PEMOHT JABHTraTeJei, CUCTEM M arperatoB aBTOMOOU-
dopma A crp. 11 u3 20



neit; 27.02.07 YopasneHne Ka4eCTBOM MPOIYKIIMU, MPOIIECCOB U YCayr (1o oTpacisim) / 3. @.
Caenko ; Yal'V, ABromex. texuukyMm. - 2024. - HeomyOnukoBanusii pecypc. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/16116.

2. CaBenko J. @. Xumus : METOAUYECKHE PEKOMEHAALMH 10 U3YYEHUIO TUCLUIUIMHBI U Opra-
HU3AIUU CaMOCTOATEILHON paboThl oOyuaromuxcs st cnenuanbHocTei: 22.02.03 Jluteitnoe
IIPOM3BOJICTBO YEPHBIX M LBETHBIX MeTaysioB, 22.02.08 Meramtypruueckoe mpou3BoJICTBO (110
BHJaM TIpou3BoAcCTBa), 22.02.06 CapouHoe mpou3BOoACTBO, 15.02.12 MoHTaX, TEXHHYECKOE
o0CTy’)KMBaHUE U PEMOHT MPOMBIIIEHHOTO 00opynoBanus (o orpacisiMm), 15.02.17 MonTax,
TeXHUUYECKOoe 00CTyKUBAHUE, IKCIUTyaTalllsl 1 PEMOHT MPOMBIIIJICHHOTO 000pyA0BaHus (110 OT-
pacisim), 15.02.16 Texnonorus mamuHocTpoenus, 23.02.07 Texaudeckoe 00CITy)KUBaHHUE U Pe-
MOHT JBUTATeNel, cucTeM U arperatoB aBromoousei, 23.02.07 Texuuueckoe oOCITyKHBaHUE U
PEMOHT aBTOTPAHCIOPTHBIX CPelCTB, 27.02.07 YnpaBieHre KaueCTBOM IPOAYKIIMH, IPOLECCOB
u ycuyr (no orpacisam), 09.02.07 Mudopmanrionnsie cUCTeMbl U TporpammupoBanue / J. .
Capenko ; Yul'V, Atromex. Texuukym. - 2024. - HeomyOnukoBanubii pecypc. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/16548. - Pexxum noctyna: 9bC Vul'V. - Tekcr :
JJIEKTPOHHBIN.

URL: https://lib.ulsu.ru/MegaPro/UserEntry?Action=Link_FindDoc&1d=599729&i1db=0

Benymmii cnenmanucr / IeBsxosa U.H. | Fovecee gy~ | 27.05.2024

JI0JDKHOCTB COTpYIHVUKA HAYy9IHOH OHOIIHO- [5(0) TIOAINCH Jara
TEKU

e [Ipodeccronanbubie 0a3bl JaHHBIX, THPOPMAITMOHHO-CIIPABOYHBIE CHCTEMBI:
1. DNeKTPOHHO-ONOINOTEUHBIE CUCTEMBI:
1.1. Iudporoit obpazoBarenbHblii pecypc [PRsmart : 31ekTpoHHO-OMOAMOTEUHAsT cCUCTEMA :
caur / OOO Komnanusa «Au Ilm Ap Menua». - Caparos, [2024]. — URL:
http://www.iprbookshop.ru. — Pesxxum noctyma: ans 3aperucTpup. nosb3oBarenei. - Tekcr :
3JIEKTPOHHBIN.
1.2. O6pazoparensHas mnatdopma FOPAUT : o6pasoBaTebHbIi pecypc, HIeKTpOHHas GHOIHO-
teka : caiit / OOO DnektponHoe m3matenbctBo «FOPAUT». — Mocksa, [2024]. - URL:
https://urait.ru . — Pexxum octyna: 1 3aperucTpup. Mojiab3oBaTeei. - TEKCT : 2JIEKTPOHHBIMH.
1.3. ba3za mannbIX «OnekTpoHHas Oubnuoreka texHudeckoro BY3a (OBC «KoHcynbTaHT cTy-
JIEHTa») : AJIEKTpOHHO-OMOmuoTeyHas cuctema : calT / OOO «llonaurexpecypce». — Mocksa,
[2024]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum mgoctyma: mis 3aperu-
CTPHP. MOJIb30BATENEN. — TEKCT : 3JIEKTPOHHBIN.
1.4. KoHcynbpTaHT Bpaya. DJIeKTpOHHAs METUIIMHCKas OubinoTeka : 0aza naHHbIX : caiit / OO0
«BpIcmIas 1mKosia OpraHu3aiy U yIpaBiaeHHs 3/{paBooXpaHeHneM-KoMIIeKkCHbIH MeTUITMHCKUN
KOHCanTUHI». — MockBa, [2024]. — URL: https://www.rosmedlib.ru. — Pexxum moctyma: s 3a-
perucTpup. noub3oBarene. — TeKCT : 3IEKTPOHHBIN.
1.5. bonpmmas meauiuHckass OMOIUOTEKA | AJIEKTPOHHO-OMOMHoTeuHast cucrema : cait / OO0
«byxkam». — Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum nocryna: ans
3apEerucTpUp. MoJab30BaTeaeh. — TEKCT : JIIEKTPOHHBI.
1.6. OBC Jlanp : snexkTpoHHO-OMOMMoTeuHas cucrema : cadt / OO0 DBC «Jlanpy. — CaHKT-
[TerepOypr, [2024]. — URL: https://e.lanbook.com. — Pexxum goctymna: nist 3aperucTpup. moib-
3o0Bareliel. — TeKCT : 3JIEKTPOHHBII.
1.7. OBC Znanium.com : 3JIeKTpOHHO-OMOMMOTEeUHast cuctema : caT / OO0 «3HaHuyM». -
Mockga, [2024]. - URL: http://znanium.com . — Pexxum noctyna : s 3aperucTpup. 1nojib30Ba-
Tenel. - TeKCT : AIEKTPOHHBIMN.
2. Koncynprantllintoc [DnekTpoHHBIH pecype]: cnpaBouHas npaBoBas cucrema. / OO0 «Kon-
cynbTaHT [lmocy - DnektpoH. naH. - Mocksa : Koncynerantllntoc, [2024].
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e [IporpamMmmHoe obecrieueHue
1. OC Microsoft Windows
2. MicrosoftOffice 2016
3. «MoitOduc CtanaapTHBIN»
CornacoBaHo:

J.V I(“ /
Benynmi nmxesep / lypenxko 1O.B. / L d /[ 27.05.2024

JomxHnocTs corpynsuka YUTuT [)%(0] TOJITNCH Jara

3.3. Cneyuanvnule ycnosus ons ooyuaowuxcs ¢ OB3

B cnyuyae HeoOxoaumocTH, 00y4aromKUMes M3 YKcia JIMI ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3J10pOBbsI (IO 3asBJICHUIO 00YUAIOIIErocsl) MOTYT IMpelaraTbcs OJIHU U3 CIeIyIOIUX BapUaHTOB
BOCHPUATHS HH(OPMALIUU C YIETOM MX MHAUBUAYAIbHBIX CUXO(DU3UUECKUX OCOOCHHOCTEMN:

— JUISL JIAL C HApYIIEHUsIMU 3pPEHUS: B Te4aTHOW Gopme yBelIWYeHHbIM mpudTom; B dop-
M€ 3JIEKTPOHHOIO JOKyMEHTa; B (opme aynuodaiina (mepeBoj ydeOHBIX MaTepHasloB B
ayauodopmar); B medatHoil gopme Ha si3pike bpaiinis; uHIMBUAYyalIbHBIE KOHCYIBTAIMU C MIPH-
BJIEUCHHEM TH(IIOCYPOTIEPEBOAUNKA; HHIUBUAYyaTbHbIC 33/1aHUS M KOHCYJIbTALUH.

— JUJIS1 JIMI] ¢ HapYUIEHUSIMU CIIyXa: B IeYaTHOU Gopme; B popMe 3JIEKTPOHHOTO JOKYMEH-
Ta; BUJIEOMaTepuallbl ¢ CyOTUTpaMH; WHAMBUyalbHblEe KOHCYJIbTAIlMM C IPUBJICUEHUEM CYpPJO-
MePEeBOTYNKA; WHMBHIyaIbHBIE 3a/IaHMS U KOHCYIIbTaIlHH.

— JUIS JIUI] C HapYIIEHUSIMHU OTIOPHO-JBUTATENILHOTO allnapaTa: B nedaTtHoi ¢opme; B hop-
M€ 3JIEKTPOHHOTO JOKYMEHTa; B ¢opme ayauodaiiina; HHANBUIYyaIbHBIE 3aJIJaHUs U KOHCYJbTa-
U,

- B clyyae HEOOXOJUMOCTH HCIIONB30BaHMA B Y4eOHOM IIpolecce YacTU-
HO/MCKJIIOUUTEIBHO AMCTAHIMOHHBIX O00pa30BaTEeNIbHBIX TEXHOJIOTMHA, OpraHu3anus padoThl
[II1C ¢ obywaromumucs ¢ OB3 u nHBanugamMu npeaycMaTpuBaeTCs B 3JIEKTPOHHOM HH(pOpMa-
LIMOHHO-00pa30BaTEeNbHON cpesie ¢ YUETOM MX MHAMBUAYAIbHBIX MCUXO(U3UUECKUX 0COOEHHO-
CTEM.
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4. CAMOCTOATEJIBHAS PABOTA OBYYAIOIUXCHA
Copepxanne, TpeOOBaHHS, YCIOBHUS M MOPSIOK OpPraHU3allMU CaMOCTOSTEIBHOU paboThl 00Y-
YaoIuXxcs ¢ yueToM (popMbl 00ydeHUs ONpeAessatoTcs B cooTBeTcTBUU ¢ «Ilonoxxenuem o6 op-
TaHM3aLUU CAMOCTOSITEIBbHON paboThl 00YJaIOLINXCSA», YTBEPKACHHBIM YUeHbIM coBeToM Yil'Y

(mpotokon Ne8/268 ot 26.03.2019r.).

5. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA Y ]

KonTponb 1 oneHka pe3ynbTaToB OCBOeHMS Y I ocyliecTBisieTcs MpenojaBaTesieM B IIPo-
1[ecce MPOBEACHMS IPAKTHUECKUX 3aHATUN U 1aO0PaTOPHBIX pabOT, TECTHPOBAHMS, a TAKKE BbI-
MOJIHEHUS! 00YUYaAIOUTMMUCS WHIMBUYaTbHBIX 3aJJaHH, UCCIICJOBAHUIA.

Pesynbratsl
(ycBOCHHBIC 3HAHHUS, OCBOCHHBIC
YMEHUS ¥ KOMICTCHIIIH)

OCHOBHBIE TTOKa3aTeNN OLCHKI
pe3ynbpTara

Dopmbl, METOABI
KOHTPOJIS U
OLIEHKH PE3yJIbTa-
TOB 00yYCHUS

V1 - Ha3bIBaTh U3YUCHHBIC BEIIECTBA
M0 «TPUBHAIBHOW» HWIIM MEXIyHa-
POIHON HOMEHKIIAType

YMEHUC KJ'IaCCI/Iq)I/II_II/IPOBaTB XUMHYCCKUE DJJIC-
MCHTBI, NPOCTBHIC BCHICCTBA, HCOPIraHUYCCKUC U
OpPraHnv4eCKuC COCANMHCHUA, XUMHYCCKHUC IIPO-
HECChI

V2 - ompenensTb: BaJEHTHOCTh H
CTENEHb OKHCIEHHS XHMHUYECKHUX
3JIEMEHTOB, THII XMMHUYECKOH CBS3U
B COCJMHEHMsSIX, 3aps]l UOHA, Xapak-
Tep Cpelbl B BOJHBIX PACTBOpax He-
OpPTaHUYECKHUX COEAMHECHUU, OKUCITH-
TeJb W BOCCTAHOBUTENb, MPUHA]-
JIEKHOCTh BEIIECTB K Pa3INYHbIM
KJlIacCaM OPTaHUYECKUX COEJIMHEHUI

MOJACIUPOBAHNUEC MOJICKYJ HCOPraHUYCCKUX U
OpPraHN4CCKUX BCIICCTB

V3 - xapakTepu3oBaTh: JJIEMEHTHI
MajblX MEPUOJOB IO HX MOJOXKe-
HUIO B MEPUOJAMYECKON cHCTEME
J.W. MenneneeBa; o0mue XuMHJe-
CKHE CBOMCTBAa METAJIJIOB, HEMETAJI-
JIOB, OCHOBHBIX KJIaCCOB HEOpraHu-
YECKUX M OPTaHMYECKUX COeTUHE-
HUH; CTpPOEHME M  XUMHUYECKHE
CBOMCTBA M3yYEHHBIX OPTaHUYECKUX
COCUHECHUH

YMEHHUE TOJIb30BAThCsl 00S3aTENLHBIMU  CITpa-
BOYHBIMH Matrepuaiamu: llepuommdeckoir cu-
creMor xumudeckux snemeHtoB [[. Y. Menne-
JeeBa, TaONUIICH PacTBOPUMOCTH, SJICKTPOXH-
MHYECKUM PSIIOM HAIpPsDKSHHH METaIlIOB, psi-
JIOM 3JIEKTPOOTPHUIIATEIIEHOCTH — JUIS XapaKTe-
PUCTHKHU CTPOEHHSI, COCTaBa M CBOWCTB aTOMOB
XUMHUYECKHUX DIIEMEHTOB

V4 -  OOBICHATH. 3aBUCHMOCTDH
CBOICTB BELIECTB OT UX COCTaBa U
CTPOCHHUS; MPUPOAY XHMHYECKOI

CBs3M (MOHHOH, KOBAJEHTHOH, Me-
TAJUTYECKOW), 3aBHCUMOCTh CKOPO-
CTH XMMHUYECKON peakluuud U MoJIo-
JKEHUS! XMMHUYECKOTO PAaBHOBECHUS OT
pa3IMIHbEIX (aKTOPOB

YCTaHOBJIEHHE 3aBUCHUMOCTU CBOMCTB U NpUMe-
HEHMsI BaXXHEHIIMX OPraHUYECKUX COEeJIMHEHHUH
OT UX XUMHYECKOTO CTPOEHHUS, B TOM 4YHCIIE U
00YCIIOBIICHHBIX XapaKTEPOM 3TOTO CTPOCHHUS
(TIpeebHBIM HIIH HEMPECIbHBIM) M HATHIUCM
(hYHKIIMOHATBHBIX TPYIIIT

V5 — BBINIOJHATE XMMHYECKHH DKC-
MEePUMEHT o pacno3HaBaHUIO
BOXHEHIINX  HEOPTAHUYECKUX H
OpraHNYECKHX BEIIEeCTB

YMEHHE NPOBOAMUTh CAMOCTOSITEIbHBIN XUMHYE-
CKHUH AKCIIEPUMEHT M HaOJIIOAATh JEeMOHCTpAIIH-
OHHBIA HKCIEPUMEHT, (PUKCUPOBATh PE3yIHTATHI
U JleJaTh BBIBOJABI U 3aKIIOUEHUS II0 PE3yJbTa-
TaM;

OIMCHIBATE KOHKPETHBIE XMMHMYECKHE PEaKLUH,
YCIIOBHUS MX IIPOBEJIEHUS U YIIPABJICHUS XUMUYE-
CKHMH IIPOLECCaMU

31 - BaKHEHIIIHE XMMHYECKHUE MOHS-
THSA. BEIIECTBO, XHMHUYECKHH »dJle-
MEHT, aTOM, MOJIEKYJa, OTHOCUTEb-

MOHMMAaHUE XUMHUYECKOW KapTHUHBI MHUpa Kak
HEOTHEMJIEMON YacCTH LEJIOCTHOW Hay4YHOU Kap-
THUHBI MHPA;

Texymuid KOH-
TPOJIb: YCTHBIN
OTIpOC, KOHTPOJIb
Ha/l BBITIOJIHEHU-
€M MPaKTHYECKUX
paboT, TecTUpo-
BaHUE

IIpomesxyTouHas
aTTeCTaIHs:
mudpepeHIpo-
BaHHBIH 3auer
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HBIE aTOMHasl ¥ MOJICKYJIsIpHAs Mac-
CBI, MOH, aJUIOTPOIHS, U30TOIBI, XH-
MHYECKasi CBs3b, JJIEKTPOOTpHUIIA-
TEJILHOCTh, BAaJICHTHOCTb, CTEMCHb
OKHCIICHVsI, MOJIb, MOJISIPHAsl Macca,
MOJIIPHBIH 00BEM, BellecTBa MOJle-
KyJIAPDHOTO M  HEMOJCKYJISPHOTO
CTPOCHHS, PacTBOPHI, JIEKTPOIUT U
HEJICKTPOIIUT, SJIEKTPOIUTHICCKASL
JMCCOLMALS, OKHCIUTENb H BOC-
CTaHOBUTEJb, OKUCICHUE W BOCCTa-
HOBJIEHHE, TeIuoBoi 3¢ddekT peak-
IIUH, CKOPOCTh XUMHYECKOW peak-
IIMH, KaTalli3, XHMUYECKOE PaBHOBE-
cHe, yIIIepOJIHbIi CKeJleT, PYyHKIHO-
HaJlbHas TPYIIa, U30MEPHsl, TOMOJIO-
rus

3HaHUe (MOHMMAaHWE) TEPMUHOB, OCHOBHBIX 3a-
KOHOB M Ba)XHEUIIMX TEOpUH Kypca OopraHudye-
CKOH M 0011ell XUMHHU

32 — OCHOBHBIE 3aKOHBI XHMHH:
COXpaHCHHS MAacChl BEIIECTB, IIO-
CTOSIHCTBAa COCTaBa, MEPUOTUICCKUI
3aKOH

3HaHME (TTOHMMAaHHWE) TEPMHHOB, OCHOBHBIX 3a-
KOHOB M Ba)KHEHIINX TEOpHH Kypca OpraHude-
CKOH M 0o0mIel XMMUH, peIICHNe 3a1ad Ha OCHO-
BE€ M3YUCHHBIX 3aKOHOB

33 — OCHOBHBIE TEOpPUU XHUMUU:
XUMHUYECKOU CBSI3H, DIJIEKTPOJIUTH-
YECKOM  JUCCOLMALIMU, CTPOCHHUSA
OpPraHuYecKuX COeAUHEHUN

3HaHME (TTOHMMAaHHWE) TEPMHHOB, OCHOBHBIX 3a-
KOHOB M Ba)KHEHIIMX TEOpUH Kypca OpraHuye-
CKOM U 0o0mIel XuMuM, pelieHre 3a1a4 Ha OCHO-
BC M3YYCHHBIX 3aKOHOB U TCOpI/Iﬁ

34 - Ba)kHeHIINe BelleCTBa U MaTe-
pHaNbl: OCHOBHBIE METAJUIbI U CILIa-
BBI; CEpHasi, COJIsIHAsI, a30THAsA U YK-
CyCHasl KHUCJIOTHI, IIENIOYH, aMMHUAK,
MUHEpaNbHBIE YyI0OpeHus, MeTaH,
JTUJICH, alETUJICH, OEH30JI, TaHOJI,
JKUPBI, MBIIA, TIFOKO3a, C€axaposa,
KpaxmaJ, KJeTdaTka, OCelKH, HUCKYC-
CTBEHHBIE M CHHTETHYECKHE BOJIOK-
Ha, KAYYyKH, TNIACTMACCHI.

YMEHHE KIACCH(DUIIUPOBATh XUMHUYCCKUE 3Jie-
MEHTBI, MPOCTHIC BEIECTBA, HEOPTaHUYECKUE WU
OpraHUYeCcKHe COEAMHEHUS, XMUMHUYECKHE IpPO-
LIECCHI;

YMEHHUE XapaKTepu30BaTh 00IIME CBOWCTBA, MO-
JMy4eHHE W MIPUMEHEHHE U3yYSHHBIX KIAacChl He-
OpPTaHHYECKHX U OPraHWYEeCKHX BEUIECTB M HX
BaXHEHILINX NpeAcTaBUTENECH

OK 01. Bribupate crmoco0sl perie-
HUS 33734 IpoQecCHOHANbHOM nes-
TENILHOCTH, TPHUMEHHUTENIHO K pas-
JIMYHBIM KOHTEKCTaM.

B yacTH TPyA0BOr0 BOCIUTAHMSA:

YB&XEHUSI K TPYIY, JIOJISIM Tpylda U pe3ynbTa-
TaM TPYIOBOH NesITeIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIUBHIY-
aNbHOM TpaekTopuu o00pa3oBaHus, Oynyriei
npodeccun W peanuzanud COOCTBEHHBIX KHU3-
HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX MHTEpEe-
COB, CIOCOOHOCTEW K XMMHH, UHTEPECOB U IO-
TpeOHOCTEH 00IIeCTBa;

YCTaHOBKM Ha aKTHBHOE Y4YacTHE B pEIICHHH
NPaKTHYECKNX 3ajad COLHAIBHOW HalpaBJIeH-
HOCTH (B paMKax CBOEH IpyMIIbl, TEXHUKYMA);
MHTEpeca K NMPAaKTHUECKOMY M3YUSHHIO mpodec-
CHH pa3IMYHOrO pojia, B TOM YHCIE Ha OCHOBE
MPUMEHEHHs MPEMETHBIX 3HAHHI 110 XUMUY;

OBjajleHNe YHHBeEPCAJIbHBIMH Y4YeOHBIMHM TO-
3HaBaTeJbHbIMH IeHCTBUSMU:
a) 0a30Bble JIOTHYECKHUE AeiiCTBUSI:

CaMOCTOSATENIFHO (POPMYITUPOBATh U aKTyalH3U-
pOBaTh MpoOIEMy, BCECTOPOHHE €€ paccMaTpH-
BaTh;

ONpEeNATh eI AEATEIbHOCTH, 3a7aBas napa-
METPBbI U KPUTEPUH UX JOCTHUKEHUS, COOTHOCUTH
pe3ynbTaThl ACSITENBHOCTH C IMOCTAaBIEHHBIMU
LEISIMUY;

WCIIOJIH30BaTh NPU OCBOCHWM 3HAHUN TNPUEMBI

Wnrepnperanus
pe3yIbTaTOB
HabroeHuil 3a
JIESITETTBHOCTBIO
oOydaromerocs B
IpoIiecce 0CBoe-
HUS y9eOHOM
JICLUTIIHHBI

dopma A

ctp. 15 u3 20




JIOTUYECKOT'0 MBIIUIEHUS - BBIACIATh XapaKTep-
Hbl€ TPU3HAKU TIOHATUH U YCTaHABIMBATH HX
B3aMMOCBS3b, UCMOJIBb30BaTh COOTBETCTBYIOIIWE
TIOHATHS U1 OOBSICHEHUS OTNENBHBIX (DaKTOB H
SIBIICHUM;

BEIOMpATh OCHOBAHHSA M KPUTEPHUU IS KIACCH-
(hUKaIIH BEIIECTB M XUMHUICCKIX PEaKIliii;
yCTaHaBIMBaTh MPUIHHHO-CICICTBCHHBIC CBS3HM
MEXIy N3ydaeMbIMH SABJICHUSIMU;

CTPOUTH JIOTMYECKUE PacCYXACHUs (MHAYKTHB-
HBIC, NICAYKTHUBHBIC, IO AHAJIOTHH), BBIABIATH
3aKOHOMEPHOCTH M TMPOTHUBOpEUYHs B paccMmart-
PUBACMBIX SIBICHUAX, (DOPMYIHPOBATH BBIBOIBI
1 3aKIIIOYCHHS;

MPUMEHATh B TpOIeCcCe MO3HAHUS, UCIIONB3ye-
MbI€ B XHMHHM CHMBOJIMYECKHEC (3HAKOBBIC) MO-
JIeNTH, TPeoOpa3oBEIBATh MOJEIBHEIC MPEICTAaB-
JICHUS - XUMHUYCCKHIA 3HAK (CHMBOJ) 3JIEMEHTA,
XUMH4YecKass popMyIa, ypaBHCHHE XUMHUYECKOMH
peakuy - TPH pEIICHHH YYeOHBIX MO3HaBa-
TCIABHBIX H HpaKTI/I‘-ICCKI/IX 3ajad, HpI/IMeHﬂTb
Ha3BaHHBIC MOJICIIBHBIC Hpe}ICTaBHeHHﬂ JJIA BbI-
SIBJICHUSL XapaKTEPHBIX ITPU3HAKOB H3Y4aeMBIX
BCIICCTB U XUMHUYCCKUX peaKuHﬁ.

0) 0a30BbIE HCCIIEAOBATEIbLCKHE AeHCTBHS:

BJIAJIETh OCHOBAMHU METOJOB HAay4HOTO IO3Ha-
HUS BEIIECTB M XMMHUYECKHUX peakmuii; Gpopmy-
JUpOBaTh 1LEJIM U 3aJayd MCCIEAOBaHUs, MC-
II0JIb30BaTh IIOCTABJICHHBIE M CaMOCTOSITEILHO
c(hopMyIHpOBaHHBIE BOIMPOCH B Ka4eCTBE HH-
CTpYMEHTa MO3HAaHUS W OCHOBHI sl (popMupo-
BaHUS TUIMOTE3bl IO MPOBEPKE MPABUIBHOCTH
BBICKa3bIBA€MbIX CYKJICHUH;

BIAJETh HABBIKAMH CaMOCTOSTEIIFHOIO IJIaHH-
pOBaHUs W NPOBEJICHUS YYEHHUECKUX IKCHEepU-
MEHTOB, COBEPIIICHCTBOBAThL YMEHUS HAOJII01aTh
3a XOJOM IMPOIECCa, CAMOCTOSITEIbHO IPOTHO-
3UpPOBaTh €ro pe3yjibTaT, (QOPMYIHPOBATH
0000IIIeHUST U BBIBOJILI OTHOCHTEIHLHO JOCTO-
BEPHOCTU PE3YJbTATOB HCCIIEJOBAHMS, COCTaB-
JATh 00OCHOBAaHHBIH OTYET O MPOJICIAHHOH pa-
0oTe;

nproOpeTaTh OMBIT CTYACHYECKOH HCCIe0Ba-
TENbCKOM M MPOEKTHOW JEeATEIbHOCTH, MPOsB-
JIATh CIIOCOOHOCTH M T'OTOBHOCTH K CaMOCTOSI-
TEJIbHOMY IOMCKY METOJ/IOB PEIICHUS MpaKTH4e-
CKHMX 3aJlay, MPUMEHEHUIO Pa3IMYHbIX METOJIOB
MMO3HAHMUS.

OBiageHne YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH
JeHCTBUSIMH:

CaMOCTOSITENIBHO IIJIAHUPOBATh U OCYLIECTBIATH
CBOIO II03HABATENIbHYIO JIE€ATEIBHOCTb, OINpEe-
nsist e€ Lend W 3aJayd, KOHTPOJMPOBATH U IO
Mepe HEOOXOTUMOCTH KOPPEKTHPOBATH Ipe/ia-
racMblii QJITOPUTM ACUCTBUN IIPU BBIIIOJIHEHUU
Y9e0HBIX W HCCIIEHOBATEIBCKUX 3a/1ad, BHIOH-
path Hanbomnee 3(hHEeKTUBHBIN CIIOCO0 MX pere-
HUS C YYETOM MOJIyYEHUSI HOBBIX 3HAHUU O Be-
[IECTBAX U XUMHYCCKUX PEAKIUIX;
OCYILIECTBIISITh CAaMOKOHTPOIIb CBOEH IesATeINb-
HOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.
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OK 02. Hcnonp30BaTh COBPEMEHHEIE
Cpe/CTBa MOWCKa, aHAU3a U MHTEp-
nperaiuy nHbopMau 1 uHdGopma-
[IMOHHbIE TEXHOJIOTMU JUISl BBINOJ-
HeHHA 3amad  IpodecCHOHATBHOM
JeATEeIEHOCTH.

B 00J1acTH HEeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpPMHUPOBAHHOE MHUPOBO33PCHUS, COOTBET-
CTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U 00IIeCTBEHHON TPaKTHKH;

TMTOHUMAHHSA CIICITUPUKN XUMHHU KaKk HayKH, 0CO-
3HaHUSA e€ poiH B (POPMHUPOBAHHUU PAITOHAIB-
HOTO HAyYHOTO MBIIUICHHS, CO3AAHUHU IIEIOCT-
HOTO TIPEACTAaBICHHUS 00 OKPY)KAIOUIeM MHpE
KaK O €IMHCTBE NMPHUPOIHI M YEeJIOBEKa, B IMO3HA-
HUU TIPUPOAHBIX 3aKOHOMEPHOCTEW M PElleHUU
mpo06sieM COXpaHEeHUsI IPUPOJHOTO PABHOBECHS;
yOexIEHHOCTH B OCO0OOW 3HAYUMOCTH XHUMUH
JUIsl COBPEMEHHOM LIMBUIW3alMU: B €€ TyMaHU-
CTHYCCKOW HANpPABJICHHOCTH W BaXXKHOH POJH B
CO3/IaHMM HOBOW 0a3bl MaTepHalbHOU KYJIBTY-
PBI, peIIeHUH TI00aTBHBIX MPOOIeM YCTOHIH-
BOTO Pa3BHUTHS YEIOBEUCCTBA - CHIPHEBOM, YHEP-
TeTHYECKOM, INMIINEBOM M DKOJIOTHYECKOH Oe3-
OTaCHOCTH, B Pa3BUTHH METUIIMHBI, obOecrede-
HUHM YCJIOBHH YCIEIIHOTO TPyIa W IKOJOTHYe-
CKU KOM(OPTHOH JKU3HU KaKIOro ujeHa oOIe-
CTBa;

€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH: MOHHMa-
HUSl CYIIHOCTH METOJIOB MO3HAHUsI, UCTIONb3Yye-
MBIX B €CTCCTBEHHBIX HAyKax, CIIOCOOHOCTH HC-
MOJIL30BaTh MOJy4YaeMble 3HAHUS JJIsI aHAIH3a U
OOBSICHEHUS SBJICHUI OKPYXAIOIIETO MHpa H
MPOUCXOAINX B HEM W3MEHEHHWH, YMEHUS Jie-
J1aTh OOOCHOBAaHHBIE 3aKIIOUEHHS Ha OCHOBE
HAYYHBIX (DAKTOB M MMEIOIINXCS HaHHBIX C IIe-
JIBIO TIOJIYYEHHSI JOCTOBEPHBIX BEIBOJIOB;
CITIOCOOHOCTH  CaMOCTOSITEJIBHO ~HCII0JIb30BaTh
XUMHUUYECKHE 3HAHUS IS PelieHus mpolieM B
peabHbIX KU3HCHHBIX CUTYAIUSX;

WHTEpeca K TO3HAHWUI0O WU HCCIEeNOBATENbCKON
JIeITEeJIbHOCTH; TOTOBHOCTH M CIIOCOOHOCTH K
HETIPpephIBHOMY 00pa30BaHUIO U CaMO00pa3zoBa-
HUIO, K aKTUBHOMY TIOJIY9CHUIO HOBBIX 3HAHHH
[0 XUMHH B COOTBETCTBUHU C JKU3HEHHBIMH I10-
TPeOHOCTSIMU;

HHTEpeca K 0COOCHHOCTSIM TpyJa B Pa3IMIHBIX
cdepax mpophecCHOHATBHOM eI TETbHOCTH.

OgiafieHne YHHBEPCAJIBHBIMH Y4eOHBIMH IO3HA-
BaTeJILHBIMH AefiCTBUSAIMM:

OPHUCHTHUPOBATHECA B Pa3IMYHbIX HWCTOYHHUKAX
nHGOpMannHU (HAYIHO-TIONYISIpHAs JUTEpaTypa
XMUMHYECKOTO COJEPIKAHUS, CIIPaBOYHBIC MMOCO-
Oust, pecypchl MIHTepHETa), aHAIM3UPOBATh HH-
dopManuo pa3IHYHBIX BUAOB U (GopM Tpen-
CTaBIICHUSI, KPUTHYCCKH OICHHBATh €€ JOCTO-
BEPHOCTH U HEIIPOTHBOPECUYHBOCTH;
(hopMyIHPOBATE 3aMPOCHl M IPUMEHSTH Pa3IHy-
HBIC METOJBI IPH TOUCKe u 0TOOpe MH(OpMa-
UM, HEOOXOMUMOH ISl BBITIOJTHEHUS Y4eOHBIX
3aj1a4 OIpeeNIEHHOTO TUIIA;

MproOpeTaTh ONBIT HCIONB30BaHUS HH(MOpMa-
IIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHHA W pa3-
JIMYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITEIEHO BRIOMPATH ONTUMANBHYIO (Hop-
My MpencTaBlicHUss HHQOpMauu (CXEMBbI, Tpa-
(hUKH, AUArpamMMbl, TaOJUIBI, PUCYHKH H JpY-
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rue);

UCIIOJIb30BaTh HAYYHBIH SI3BIK B Ka4eCTBE Cpe-
CTBa IpH pabOTe C XUMUYECKOW MH(pOpMaIHeH:
MPUMEHATh MEXIpeaMeTHbe ((Qu3ndeckue wu
MaTeMaTHYECKUe) 3HAKH U CHMBOJIBI, ()OPMYIIHI,
ab0peBHuaTypbl, HOMEHKIIATYDPY;

UCIIONB30BaTh M IPeoOpa3oBBIBATH 3HAKOBO-
CHMBOJINYECKUE CPENICTBA HATJISTHOCTH.

OK 04. DddextuBHO B3aMMOAECH-
CTBOBAaTb M paboTaTh B KOJUICKTHUBE U
KOMaHJ1e

B yactu IrpaaaHCKOro BOCIUTAHUA:

OCO3HaHHA 00YYarOIUMHUCS CBOUX KOHCTUTYIIH-
OHHBIX TIpaB M 00s3aHHOCTEH, yBa)kKeHHs K 3a-
KOHY U [IPaBOIOPSIKY;

IPEJCTaBICHUS O COLMAJIbHBIX HOpMax M Ipa-
BUJIaX MEXJIMYHOCTHBIX OTHOIIECHUI! B KOJJIEK-
THUBE,;

TOTOBHOCTH K COBMECTHOHW TBOPYECKOH Jesi-
TENBHOCTU TIPH CO3JAaHHH YYEOHBIX MPOEKTOB,
penieHnr y4eOHBIX W TO3HABAaTENBHBIX 337ad,
BBITIOJTHEHHH XUMUYECKUX 3KCIIEPUMEHTOB;
CIIOCOOHOCTH NMOHMUMATh M NPUHUMATh MOTHBBI,
HaMEpPEHHs, JIOTHUKY M apryMEHTHl APYTUX HpH
aHaJIM3€e Pa3IMYHBIX BUIOB y4eOHOH JesTenbHO-
CTH;

B o6s1acTu TPYA0BOr0 BOCIIMTAHUS:

KOMMYHHKATUBHOW KOMIIETEHTHOCTU B y4eOHO-
WCCIIEIOBATENLCKON JAESITeTbHOCTH, OOIIECTBEH-
HO TIOJIC3HOM, TBOPUYECKON M JAPYTHX BUOAX Jes-
TEJIHHOCTH;

OBiaieHNe YHUBEPCAJbHBIMH KOMMYHHKATHB-
HBIMH JeHCTBHAMU:

3a7aBaTh BOIIPOCHI 110 CYIIECTBY OOCYyKmaeMoit
TEMbI B XOZ€ TUaJora W/WIN JUCKYCCHH, BbICKa-
3BIBaTh UJeH, (OPMYIHPOBATH CBOHM IpeJIoXkKe-
HUSI OTHOCHUTEJIBHO BBIIOJTHEHUS MPENTIOKESHHON
3aJa4H;

BBICTYTIaTh C MPE3eHTaIMel pe3yIbTaToB MO3Ha-
BaTENbHON JIE€ATEIBHOCTH, IMOIYYEHHBIX CaMo-
CTOSATENIFHO WJIH COBMECTHO CO CBEPCTHHKAMHU
IPU BBITIOJTHEHUH XMMHUYECKOTO IKCIICPUMEHTA,
MPaKTHYECKOW paboThl 10  HCCIEIOBaHUIO
CBOHCTB HW3y4aeMBIX BEIIECTB, peAIN3ALNU
yueOHOro TpoekTa W (HOPMYIUPOBATH BBIBOJBI
M0 pe3yjbTaTaM IpPOBENEHHBIX HCCIEAOBaHUI
MyTEM COTJIACOBAHUS MO3ULMI B X0/€ 00CyXe-
HUSl 1 0OMEHa MHCHHSMH.

OK 07. ComelcTBOBaTh COXPAaHEHHIO
OKpy»Xaroliel cpenbl, pecypcocOe-
PEXEHHI0, MPUMEHSITh 3HAaHUSA 00
N3MECHCHUU KJimMmara, TIPUHIUIIBI
OEepeXJIMBOTO  MPOU3BOJCTBA, -
(heKTHBHO JEHCTBOBaTh B YPE3BHI-
YalHBIX CUTYaLHsIX.

B o0J1acTH 3K0JIOrHYECKOr0 BOCIIUTAHUSA:

OKOJIOTHYECKH I1E€JIECOOOPA3HOTO OTHONICHHS K
MpUPOJE, KaK MCTOYHUKY CYIIECTBOBAHUSA KHU3-
HH Ha 3eMJIe;

MOHUMAaHUS TI00aThbHOTO XapakTepa SKOJIOTH-
YeCKHX NpoOJeM, BIUSHHUSA 3KOHOMHYECKUX
MPOLIECCOB HA COCTOSIHUE NPUPOJHONW M COLH-
aJbHOM Cpe.Ibl;

CO3HAaHHUS HEOOXOIUMOCTH WCIIOJIb30BAHUS JI0-
CTH)KEHUH XUMUU JUIsSl peLIeHUs] BOIPOCOB Pally-
OHAJBHOTO IIPHPOIOIIOITH30BAHNS;

AKTUBHOTO HETPUSTHUS JEHCTBUM, MPUHOCSIINX
Bpel OKPY’Kalollleil MpUpPOAHON cpene, yMEHUs
MIPOTHO3MPOBATH HEOJIATONPHUATHBIE dKOJOTHYE-
CKHE TIOCTEACTBUS TIPENNPUHUMAEMBIX JIeH-
CTBHIH M IIPEeIOTBpaIIaTh HX;
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HaJIM4MsA Pa3BUTOrO HKOJOTHMUECKOTO MBIIIIIe-
HUS, DKOJIOTUYECKON KYJIBbTYPBI, OIBITA JESTeNb-
HOCTH 3KOJIOTMYECKON HANpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI HMH B II03HABAaTEIHHOM,
KOMMYHHKaTUBHOW W COLMAJIbHOW IPaKTHKE,
CIOCOOHOCTH M yMEHHS aKTHBHO NPOTHBOCTOSTH
UICOJIOTHH XeMO(pOOHH;

B o61actu ¢popMupoBaHuS KYJIbTYPHI 3/10-
POBbI:

MOHUMAaHHS IICHHOCTEH 3J0pOBOro u Oe3omac-
HOro o0pa3a J>KU3HU, HEOOXOIUMOCTH OTBET-
CTBCHHOTO OTHOIICHUSI K COOCTBCHHOMY (hU3U-
YECKOMY U MICUXUYECKOMY 37I0POBBIO;
coOJIrO/ICHYS TTPaBHJI 0€30IACHOTO OOpAICHHUS C
BEIIECTBAMH B OBITY, MIOBCEIHCBHON JKU3HU H B
TPYAOBOH ACATEIEHOCTH;

MOHUMAaHUA [EHHOCTH MPaBUJI WHANBHIYATbHO-
0 W KOJUIGKTHBHOT'O 0€30TIaCHOTO MOBEJCHUS B
CUTYaIlHAX, YTPOKAIOUINX 3TOPOBBI0 M IKH3HH
JIIOJICH;

OCO3HAHUSA MOCIEACTBUA U HEMPUATHUS BPEIHBIX
NpuBbIYeK (yMOTPEOICHUS AIKOTrOJsl, HApKOTH-
KOB, KYpPEeHH)

’a3paboTUUK
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JIUCT UBMEHEHUU
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