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1.

1.1.

IMACITIOPT NIPOI'PAMMBI VI
Lenu u 3a0auu, pesynvmamol océoeHus: (3HAHHS, YMECHUSI)

Lens:

(dbopMUpPOBaHUE Y CTYACHTOB XUMUYECKOW COCTABIISIONICH €CTECTBEHHO-HAYYHON KapTHUHBI MU-
pa Kak OCHOBBI NPUHATUSA PELICHUN B KU3HECHHBIX W MPOU3BOACTBEHHBIX CHUTYaLMSX, OTBET-
CTBEHHOTI'O ITIOBEJICHUS B IPUPOJIHOM CpeJie.

3agaun:

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

Pa3BUTh YMEHHSI IIPOBOUTH PACUETHI IO XUMHUYECKUM (pOpMyraM U ypaBHEHUSM XUMHYECKHX
pEaKIuii, INIAaHWPOBATh M HHTEPIIPETUPOBATH PE3YIIbTAThl XUMUYECKUX IKCIICPUMEHTOB;
C(l)OpMI/IpOBaTB HaBbBIKKM MPOBCACHUA XHMHUUYCCKHUX OKCIHCPUMCHTAJIIBHBIX I/ICCJICZ[OBaHI/Iﬁ C
coOnrofeHreM IMpaBuwil 0Oe3omacHOro oOpalleHus ¢ BeulecTBaMM M JabOpaToOpHBIM
000py/IOBaHUEM; - Pa3BUTh YMEHHs aHAIN3UPOBATh, OLIEHUBATH, IPOBEPATH HA IOCTOBEPHOCTH
1 00001maTh HH(HOPMAIHIO XUMHYECKOTO XapaKTepa U3 Pa3InYHbIX HCTOYHUKOB,;
copMUpOBaTh YMEHUsSI HMPOTHO3UPOBATH IOCIEJACTBUS CBOCH AEATEIBHOCTH M XUMHYECKUX
HPUPOIHBIX, OBITOBBIX M POU3BOACTBEHHBIX ITPOIIECCOB;

chopMupoBaTh MOHUMAHUE 3HAYMMOCTH JOCTHXKEHUHA XMMHUUYECKOW HAYKW W TEXHOJIOTHH It
pa3BUTHS COIMATIBLHON M MPOM3BOJICTBEHHOH cep.

Kon YMeHusa 3HaHuA
KOMITETEHITUH

OK 01. V1 - Ha3pIBaTh U3YyYEHHBIE BEUIECTBA MO «TpH-| 31- BaxKHEWIIME XMMHYECKHE IOHATHSA: BEIIECTBO,

OK 02. BHAJBHOW» HWIIM MEXIYHapOJAHOM HOMEHKIA-| XHUMHYCCKHHA 3JIEMEHT, aTOM, MOJICKYyJia, OTHOCH-

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

OK 07. V2 - onpenensaTbh. BAaJEHTHOCTb U CTEINEHb | JIOTPOIMMS, U30TOIBI, XUMHUYECKAs CBA3b, DIEKTPOOT-
OKHUCIIEHMS XUMHMYECKMX DIJIEMEHTOB, THII| PHIATEILHOCTh, BAJIEHTHOCTb, CTENEHb OKUCIIEHUS,
XUMHUYECKON CBSI3M B COCIMHEHUSX, 3apsf MOJb, MOJIIpHas Macca, MOJISPHBII 00BeM, Belle-
HOHa, XapakKTEep CpClbl B BOJHBIX PACTBOPAX| cTBAa MOJEKYJISIPHOIO M HEMOJEKYISIPHOIO CTpoOe-
HEOPTaHUYECKUX COEAMHEHMH, OKUCIHTEND H HHUsI, paCTBOPBI, BJICKTPOJIMUT WU HEIJICKTPOJIMT, IJICK-
BOCCTaHOBHTEJb, IPUHAAJIEKHOCTh BEUIECTB K | TpOJMTHYECKAss IUCCOLMALUS, OKUCIUTENb U BOC-
PAa3IMYHBIM KJaccaM OpraHMYECKHX COEIUHE-| CTaHOBHUTEJb, OKUCICHHE U BOCCTAHOBIEHHUE, TEIIO-
HUIL; BOM 3¢ deKT peakuy, CKOPOCTb XMMUYECKON peak-
V3 - xapakTepuzoBaTh. OOLINE XMMWYECKHE | IMM, KaTajiu3, XMMHYECKOE paBHOBECHE, YIIEepOa-
CBOMCTBa METAaJIJIOB, HEMETAJIJIOB, OCHOBHBIX | HBIN CKEJIET, @yHKHHOHaJ‘ILHaﬂ rpy1ia, A30Mepus,
KJIaCCOB HEOPIaHMYECKHX M OPTraHMYECKHX | roMOJIOTHS,
COEIMHEHUH; CTPOCHUE U  XMMMHYECKHE | 32 - OCHOBHBIC 3aKOHBI XHMHM: COXpaHEHUs] MaccChl
CBOWCTBA U3YYEHHBIX OPTraHMYECKUX COEMHU-| BemiecTB, MOCTOSHCTBA COCTaBa, MepUOANYECKUN
HEHW; 3aKOH;
Y4 - OOBSCHATB: 3aBHCHUMOCTB CBOWCTB| 33 - OCHOBHbIC TEOPHUH XMMHHU: XUMHUECKOH CBS3H,
BEIIECTB OT MX COCTABA M CTPOCHHUS, IPUPOIY | 351eKTPOJMTHUECKON  JIMCCOLMAIMH, CTPOEHHS Op-
XUMHUYECKON CBSI3U (MOHHOW, KOBAJIEHTHOW, | raHmYecKuxX COeIMHEeHNil;
METAJUIMYECKOH), 3aBUCHMOCTD CKOPOCTU XH-| 134 - BayKHEHIIHE BEMIECTBA 1 MaTepUalibl: OCHOBHBIE
MHYECKOW PEaKUUH M MOJIOKEHNS XHMHUYC-| MeTajibl M CILIABBI; CEpHAS, CONSHAS, a30THAS U YK-
CKOTO PaBHOBECHSI OT Pa3iIHYHbIX (paKTOPOB; CyCHas KMCIOTBI; IIEJI0YM, aMMUAK, MUHEPaJIbHbIE
V5 - BBINONHATE XUMUYECKUH OKCIIEPUMEHT yIOOpeHHUs, METaH, STUIICH, alleTHIICH, OCH30I, JTa-
0 PACIO3HABAHUIO BAXKHCHIUNX HEOPraHU-| Hoji, KMPBI, MbLIA, TIIOKO3a, cCaxapos3a, Kpaxmal,
YCCKUX U OpraHMYCCKUX BCIICCTB. KJIeT4aTKa, OEJIKH, NICKYCCTBEHHBIE M CUHTETUIECKHE

BOJIOKHA, KayJyKH, TNIACTMACCHI.
1.2. Mecmo oucyunaunwt 6 cmpyxmype [ITICC3.

[TporpaMMma mo y4eOHOW AMCHUIINHE «XHUMHUS» SBISETCS YaCThI0 00pa30BATEIbLHOM MPOTPAMMBI
MOJArOTOBKU CHENHAIMCTOB CPEIHEro 3BeHa Mo crnenuaibHocTu 27.02.07 YmpaBiieHHE KauyeCTBOM
IPOAYKIMH, TPOLIECCOB U YCIyT (IO OTpAcisiM), B YaCTU OCBOCHHUS 0011€00pa30BaTeIbHON MOATO-

TOBKH.

Pa3paboTana Ha OCHOBaHMH NPUMEPHOI paboueil mporpaMMbl 0011e00pa30BaTEIbLHON AUCIUTLTUHBI
«Xumusy s npodecCHuOHATBHBIX 00pa30BaTEIbHBIX OPTaHU3aIlni, peKOMEHI0BaHHOH Denepalib-
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HBIM T'OCYJapCTBEHHBIM OIOKETHBIM 00pa30BaTEIbHBIM YUPEXKICHUEM JIOMOIHUTENBHOTO Tpodec-
CHOHAJIBHOTO 00pa3oBaHus «MHCTUTYT pa3BuTHs MpodeccHoHanbHOro odpazopanus» (PI'BOY
JAI1O UPIIO) nnsa peanuzanuu OCHOBHOM mpodeccroHanbHol oOpaszoBarenbHol mporpammbl CITO
Ha 0a3e OCHOBHOTO 00IIero 00pa3oBaHMs ¢ MOJTyYeHHEM cpeaHero odmero oopasosanus (IIpoTokon
Nel4 or 30.11.2022 ®I'bOY AI1O UPIIO). I[IporpamMma yueOHOM AUCIUILIMHBI TpeAHA3HAYEHA IS
U3yYeHHs] JUCIHMIUIMHBI «XUMHA» B mpodeccuoHanbHbIX o0pa3oBaTenbHbix opranuzamusx CIIO,
peau3yonmx 00pa3oBaTeNbHYIO IPOrPaMMy CpeaHero o0uiero oopa3oBaHus B Mpeesiax OCBOCHUS
OCHOBHOH mpodeccroHanbHOl 0Opa3oBarenbHoi mporpammbl CIIO Ha 6a3e 0CHOBHOTO 00IIEr0 00-
pa3oBaHUs MPU NOJITOTOBKE CHEIMATUCTOB CPEIHEr0 3BEHA.

YueOHast qucHuiinHa «XuMus» odecrieunBaeT GopMUpoOBaHUE U Pa3BUTHE OOIIUX KOMIETEHIIUN
OK 01.; OK 02.; OK 04.; OK 07.

1.3. Konuuecmeo uacos na oceoenue npoecpammabsl
00BbeM 00pa30BaTENbHOM MPOTPAMMBI B aKaJIeMHYECKUX Yacax 72 daca, B TOM YHCIIE:
yueOHasi Harpy3ka oOydaromierocsi Bo B3aUMOJICHCTBUY C TIperioiaBaTesieM 72 vaca;
caMOCTOsITeNIbHAsi paboTa 00yJaromerocs: - - yaca.



2. CTPYKTYPA U COAEP)KAHUE Y]]
2.1.  Obvem u 6uodvl yuedbHoU pabomul

Buja yueoHoii padoThI O0BeM yacoB
O0BeM 00pa3oBaTeIbHOI MPOrpaMMbl B aKaJeMUYeCKHX Yacax (Bcero) 72/72*
YueOHasi HAarpy3ka o0y4amouerocsi B0 B3auMo/1eliCTBHU ¢ NpenojaBaTeeM (BCero) 72/72*
B TOM YHCIIE:
TEOPETHICCKOE 00YUCHHUE 52 [52*
J1a00paTopHbIe pabOTHI -
NPaKTHYECKUE 3aHITUS 20/20*

KypcoBast paboTa (IIpoeKT) -
CamocrosiTesibHAsI padoTa 00y4uawuierocsi (Bcero) -
B TOM YHCIIE: -
- paboTa HaJ KypcoBOii paboToi (IIpOEeKTOM)
- YKa3bIBAIOTCA APYTryU€ BUbI CaMOCTOSITEILHON pa6OTLI Ipu X HAJIUIUU -

Texywuii KOoHmpo.ib: KOHTPOIb HAJl BHIIIOJIHEHNEM NPAaKTHIECKUX paboT, TECTUPOBAHUE, YCTHBIH OIpPOC

Ipomescymounas ammecmayua: 1uddepeHInpoBaHHbIN 3a4eT

* B ciy4yae HEOOXOAMMOCTH MCIOJIB30BaHUS B Y4EOHOM IIpOLecce YaCTUYHO/ MCKIIFOUUTENBHO JIUCTAaHIIMOHHBIX 00pa-
30BaTeNbHBIX TEXHOJIOTHI - KosmuecTBO yacoB padotsl [1I1C ¢ oOyuaromuMucs B TMCTAaHIMOHHOM (opMare ¢ IpuMe-
HEHHEM 3JICKTPOHHOTO 00yUYCHHUS.



2.2. Temamuueckuil nian u cooepircarue

HanmenoBanue
pa3zgernoB U TeM

Copepxanrie yaeOHOT0 MaTepuaia, JabopaTopHble pabOTHI M MPAKTUIESCKHE
3aHATHUS, CAMOCTOATENbHAs paboTa 00yJaroImuxcs

O0Bem
4acoB

YpoBeHb
OCBOCHHS

®dopma TeKyIero
KOHTPOJIA

1

2

4

5

Pasgen 1. Teoperuueckue
OCHOBBI XUMHUU

30

Beenenune

Coneprkanne yqeOHOTO MaTepHalia

HayuHble MeTObI TIO3HAHMS BEIECTB M XUMUUYECKUX SIBICHUI. POJb 3KCIIEpUMEHTa M TCOPUH B
XUMHHU. 3HaueHne XxuMuu npu ocBoeHnu npodeccuii CIIO u cnennansrocteit CIIO TexHHYIecKo-
ro npoduist npodhecCHOHATHFHOTO 00pa30BaHHS.

Teopemqecxoe o6yquHe

JlabopartopHsle paboThI

HpaKTI/I‘{eCKI/Ie 3aHATHUA

CamocrosiTenbHast paboTa 00y4Jaromuxcst

Tema 1.1 OcHOBHBIE TTOHSI-
THS U 3aKOHBLI XUMHUH

Cozepxanue yueOGHOTO MaTepuana

OcHOBHBIE TOHATHA XUMHH. BemectBo. AToM. Monekyna. XUMHUYECKU 3MeMEHT. AJIJIOTPONHS.
IIpocTeie U crnokHbIe BemiecTBa. KauecTBEHHBIN U KONWYECTBEHHBIN COCTaB BEIIECTB. XHUMHUUE-
ckue 3HaKu ¥ (popmyiisl. OTHOCHUTEIbHBIE aTOMHAsl ¥ MOJIEKYJsIpHas Macchl. KonudecTBo Beie-
CTBa.

OCHOBHBIE 3aKOHBI XUMUHU. CTeXHOMETpHsl. 3aKOH COXPaHEHHs MacChl BEIIECTB. 3aKOH MOCTOSH-
CTBa COCTaBa BEI[ECTB MOJICKYJIIPHOM CTPYKTYpbI. 3aKOH ABOTapo U CIEACTBUS U3 HETO.
AnnoTponHsle MoaupUKAINH yriepoa (ammMas, rpaduT), Kucioposa (KHCIOPOA, 030H).

VYerHbli onpoc

Teopernueckoe obyueHne

JlabopaTopHbIie pabOTHI

[IpakTrdeckoe 3aHATHE
Nel. BolunciieHue OTHOCHTENBHON MOJIEKYJISIPHOM MaccChl BEILIECTBA.

CamocrositenbHas paboTa 00yJaromuxcst

Tema 1.2 Tlepuognueckuid
3akoH u [lepnomudeckas
CHCTEMA XUMHYECKHUX DJIE-
menTtoB [[.W1. Menpeneera.
CtpoeHue aToMa U BelIecTBa

Copneprxanue yaeOHOro MaTepuania

14

[lepuoguueckas cucrema xumudeckux snemeHTos .M. MenneneeBa. @usnueckuii cmbica [lepu-
onnmueckoro 3akona J[.M. MenzneneeBa. 3aKOHOMEPHOCTH M3MEHEHUS CBOHCTB XUMHUYECKUX dIIe-
MEHTOB, 00pa3yeMbIX UMH MPOCTHIX H CIIOXKHBIX BEIIECTB B COOTBETCTBHH C MOJOKCHUEM XUMHU-
geckoro anneMeHTa B [leprogmueckoii cucreMe. MEpOBO33peHUECKOe W HayyHOe 3HaueHue [lepu-
oanueckoro 3akona J[.W. MenneneeBa. IIporuossr .M. MenaeneeBa. OTKphITHE HOBBIX XUMUUE-
CKHX DJIEMEHTOB.

CoBpeMeHHass MOJieNb CTPOCHHS aToMa. JJIEKTpOHHas KoH¢uryparus aroma. Knaccudukarms
XAMHYECKHUX JEMEHTOB (S-, P-, d-a1meMenTs). BaieHTHBIE 37IeKTpOHBI. BaleHTHOCTD. DIEeKTPOH-
Has TPUPOJIA XUMHUYECKOHW CBSA3U. DIEKTPOOTPHUIATEIFHOCTh. BHIBI XUMUUECKOH CBSA3M (KOBa-
JISHTHAsI, HIOHHAsI, METAJUTHIECKasl, BOJOPOJIHAS) M CITOCOOBI €€ 00pa30BaHMUs.

VYerHslii onpoc,
TECTHPOBaHUE

Teopernueckoe obyueHme

JlaGopaTopHble paboThI

IIpakTrueckue 3aHsATUS




Ne 2 BajeHTHOCTh XUMHUYECKHX 3JIeMeHTOB. CocTaBiicHHE (bOpMyJ'ILI COCAMHCHUA 110 BAJICHTHO-
CTAM XUMHUYCCKHX 3JICMCHTOB

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

Ne4 OmpeneneHne M XapaKTEpPUCTHKA BHJOB XUMHIECKUX CBSI3eH

No5 XapakTepucTHKa XHMHYIECKOTO 3JIEMEHTa 110 ero mnonoxkeHuro B [ICXD

CamocrosrenpHas paboTa 00ydJaromuxcs

Tema 1.3 Bona.
PacTBopsIl. DnexTponmTide-
CKast IMCCOLHAIHS

Coneprxanne ydeOHOTO MaTepHala

10

Bona. PactBopsl. PactBopeHue. HachllieHHbIE, HEHACBIILIEHHBIE, IEPEHACBHILIEHHBIE PACTBOPHI.
MaccoBast 10711 pacCTBOPEHHOTO BEIIIECTBA

ONeKTpoIUTHYECKAs TUCCONUANUs. DIEKTPOIUTH U HEIINEKTPOIUTEL. MEeXaHU3MBI JIIEKTPOIUTH-
YECKOU JUCCOINAIINU.

CreneHp 3MIeKTPOIUTHIECKOH aucconnanyui. OCHOBHBIE TOJIOKEHUSI TEOPHH IIEKTPOIUTHIECKOM
Jqucconuarnuy. KucioTsl, OCHOBaHHS M COJIU KaK JICKTPOJIUTHI.

YeTHBIN onpoc

Teopernueckoe 00yueHne

JlabopaTopHbie pabOThI

[MpakTHyeckoe 3aHsTHE
Ne6 Pemenne 3agau o TeMe «PacTBopsI»
No7 DnekTponMTHiecKas IUCCOIUAIINs

CamocrosiTenbHast paboTa 00ydarouxcst

Paznen 2. Xumuueckue pe-
AKIUH

[ee]

Tema 2.1 XuMudeckue peak-
101705

Cozepxanue yueOGHOTO MaTepuaa

Krnaccupukamms XuMA9ecKux peaknuid. Peakunn coennHeHns, pa3iosKeHus, 3aMeIIeHIsI, oOMe-
Ha. Katamutuyeckue peakmun. OOpatumble 1 HeoOpaTUMBIE peaknud. [ OMOTCHHBIC W TETepo-
TCHHBIC PeakIuy. DK30TePMHUUCCKUE U YHAOTePMHUYECKIE peakuuu. TerioBoit 3pdekr xumude-
CKHX peakuuil. TepMOXUMHUUYECKUE ypaBHEHUS.

OKHCITUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. CTeneHb OKuciIeHus. OKUCIUTENb U BOCCTAHOB-
nerne. BoccTaHOBUTENb U OKHCICHHE. METOT JJIEKTPOHHOI0 OajiaHca il COCTaBJICHUS ypaBHe-
HUM OKHMCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX PEAKIIM.

VYerHbli onpoc

Teopernueckoe obyueHne

JlabopaTopHbIie pabOTHI

[MpakTryeckoe 3aHsATHE
Ne 8 PaccranoBka K03()()UIIMEHTOB B XUMHUYECKHX PEaKIHAX.

CamocrostenbHas paboTa 00ydJaronmxcst

Tema 2.2 Kunetudeckue u
TEPMOJUHAMHYECKHE 3aKO-
HOMEPHOCTH TIPOTEKAHUS
XUMHUUYECKHUX pEeaKUi

Copneprxanue yaeOHOro MaTepuania

CKOpOCTb peakIiy, ee 3aBUCUMOCTD OT Pa3IMYHBIX (PaKTOPOB: MPUPO/BI pear UpyIOIINX BEIIECTB,
KOHIIEHTPallUl PEarupyroluX BEIIeCTB, TEMIEPATyphl U IUIOMAAH PEaKIMOHHON MOBEPXHOCTH.
TenoBbie 3¢ GEKTH XUMUYECKUX PeaKIni. DK30- U SHAOTEPMUYECKUE, PEAKIINH.

O6paTuMocCTh peaknuid. XHMUYECKOe PaBHOBECHE M €T0 CMEIICHHUE IOJ IEHCTBHEM pPa3IMIHBIX
(akTOpOB (KOHIICHTPAIIMSI PEareHTOB WIM MPOTYKTOB PEAKINH, TaBICHHE, TeMIlepaTypa) At

VYcTHslii onpoc




CO3aHHUs OIITUMAJIbHBIX YCJ'IOBI/Iﬁ MPOTCKaHUA XUMHUYCCKUX MPOLCCCOB. HpI/IHIII/IH Jle lllatenbe

Teopemqecxoe 06y‘I€HI/I€

JlabopaTopHsle paboThI

HpaKTI/I‘{eCKI/Ie 3aHATHA

CamocrostenbHast paboTa 00ydaronmxcst

Paspen 3. Ctpoenue u
CBOWCTBAa  HEOpraHuue-
CKHX BEIICCTB

Tema 3.1 Knaccudukarms,
HOMEHKJIATYPa U CTPOCHHE
HEOPraHMYECKHX BEILECTB

Coneprxanne ydeOHOTO MaTepHala

[Ipenmer Heoprannveckoit xumun. Kiaccudukanus HeOpraHMIECKUX BemecTB. [IpocThie U CIoX-
Hble BemmecTBa. OCHOBHBIE KIIACCHI CIOXKHBIX BEIIECTB (OKCHIbBI, THAPOKCHUABI, KHCIOTHI, COJH).
B3anMOCBsI3p HEOPraHMYECKHUX BELIECTB. ATperaTHbIE COCTOSIHMA BellecTBa. Kpucranmmaeckue u
amMop(HbIE BEUIECTBA. THIBI KPUCTANIMIECKUX PELIETOK (ATOMHAsl, MOJEKYJSIpHAs, HOHHAs, Me-
TaJI9ecKasi). 3aBUCHMOCTD (PM3NYECKUX CBOWCTB BEIIECTBA OT THUINA KPUCTAIIHIECKON PEIIETKH.
3aBUCUMOCTh XUMHUYECKOM aKTHBHOCTH BCHICCTB OT BHUJA XUMHYECKON CBSI3M U THUIIA KpUuCTaJllIn-
yeckoi pemeTky. [IpuarHb MHOrooOpa3usi BelecTB

YeTHBIN onpoc

Teopernueckoe 00yueHne

JlabopaTopHbie pabOThI

IIpakTrueckue 3aHATUS

Ne9 B3anMocBs3b KJIACCOB HEOPTaHMYECKUX COeTMHEHUH

CamocrosTenpHast paboTa 00yyaronuxcst

Tema 3.2 dusuko-
XUMHUYECKHE CBOICTBA HEOP-
TaHWYIECKHX BEIICCTB

Cozepxanue yuaeOGHOro MaTepraa

10

Merabl. OOmmue Gpu3ndeckue 1 XuMHYecKkre cBoiicTBa MeTayuioB. CrocoObl mosrydeHus. 3Haue-
HHUE METaJIOB U HEMETAJUIOB B NMPHUPOJIE U JKU3HEACITEIbHOCTH YelloBeKa U opranu3mMoB. Koppo-
3Ws METaJUIOB: BUJBI KOPPO3UH, CIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3HH.

Hemeramner. O0uue ¢Gu3nveckne M XMMHUYECKUE CBOMCTBAa HEMETa/UIOB. THIHYHBIC CBOWMCTBA
nemetauioB [V— VII rpynm. Knaccudukaiyst 1 HOMEHKIIATypa COSJUHEHUH HEMETAIUIOB.
XuMHYecKne CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHX BEUIECTB (OKCHIOB, THAPOKCHIOB,
KHCJIOT, COJIeH U Jip.). 3aKOHOMEPHOCTH B W3MEHEHHH CBOMCTB IMPOCTHIX BEUIECTB, BOJOPOIHBIX
COCIAMHEHUH, BHICIINX OKCHJOB M THAPOKCH/IOB

VYerHblii onpoc,
TECTUPOBAHUE

Teopernueckoe obyueHne

10

JlabopaTopHbIie pabOoTHI

HpaKTI/I‘{eCKI/IC 3aHATHUA

CamocrositenbHas padoTa 00ydJarommxcst

Paznen 4. Ctpoenue u cBoil-
CTBa OPTaHUYECKHX BEUICCTB

16

Tema 4.1 OcHOBHBIE TOHS-

THSL OPTaHUYECKON XUMUU U
TEOpHUsI CTPOSHUS OpraHnde-
CKHUX COEIMHEHUI

Conepxanne y4eOHOTO MaTepuaia

IlosiBnenue u pa3BUTHC OpFaHquCKOﬁ XUMHUU KaK HAYKH. HpeﬂMeT Opl“aHPI‘-IeCKOfI xumun. Mecto
1 3HAYCHHUC opraHqucxoﬁ XUMHHU B CUCTEMC €CTCCTBCHHBIX HAYK.
XuMuueckoe CTPOCHHUEC KaK NOPAJTOK COCAMHCHUA aTOMOB B MOJICKYJIE COTJIACHO MX BAJICHTHOCTH.

VYcTHslii onpoc




OCHOBHBIE NOJIOKEHHS TEOPUU XMMUYECKOT0 CTPOEHUS] OpraHuueckux coenuHeHuit A.M. bytie-
poBa. YTriepoJaHblil CKeneT OpraHn4ecKoil MONeKybl. 3aBUCUMOCTh CBOMCTB BELIECTB OT XMUMHU-
YECKOTO CTPOCHUS MOJIEKYJL. I30MepHs 1 H30MEPHI.

[onsarue o ¢pyHKUMOHANBHON rpynme. Pagukan. [IpuHINDBL KIaccHpUKAIA OPTaHUIECKUX CO-
eIMHEHNH. MeXayHapoaHasi HOMEHKJIATypa W NPUHIUIIBI HOMEHKJIATYPhl OPraHHYECKUX COCAH-
HeHuil. [TonsaTre 00 a30TconepKANX COEANHEHUSX, OMOIOTHYECKH aKTUBHBIX BELIECTBAxX (yTiie-
BOJIaxX, XKMpax, OeKax | Jp.), BBICOKOMOJEKYIAPHBIX COEANHEHUSIX (MOHOMED, MONMUMEp, CTPYK-
TypHOE 3BEHO)

Teopernueckoe oOyueHme

JlabopaTopHbIie pabOTHI

[IpakTuueckue 3aHsATH

CamocrostenbHas paboTa 00yyaronuxcst

Tema 4.2 CpoiicTBa opranu-

YeCKHUX COeIUHECHUM

Conepxanue y4eOHOrO MaTepuaia

OU3UKO-XUMUYECKUE CBOWCTBA OPTaHUUECKUX COCIUHCHHU OTIECNBHBIX KIacCOB (OCOOCHHOCTH
KIaccu(UKal ¥ HOMCHKJIATYPhl BHYTPH Kilacca; TOMOJOTHYESCKHHA psa u oOmas ¢opmyna;
n30Mepusl; (pU3nUecKie CBOMCTBA; XUMHUIECKIE CBOMCTBA; CTIOCOOHI TTOTyUeHHS):

— mpenebHbIe YIIeBOIOPOAbl (AIKaHBI U IUKIOANKaHbl). ['opeHre MeTaHa Kak OJMH W3 OCHOB-
HBIX HMCTOYHWKOB TeIJla B MPOMBIIUIEHHOCTH U ObiTy. CBOWCTBA MPHUPOAHBIX YIIIEBOJOPOJIOB,
Hax0JI€HHE B IPUPOJIC U MPUMEHEHHUE AJIKAaHOB;

— HeTpeneNnbHbIe (aJKeHBI, aJKUHBI M alKaJucHBl) U apOMaTHYeCKHe YTIIEBOIOPOIbl. [opeHme
AlETHIEHA KaK HICTOYHUK BBICOKOTEMIIEPATYPHOT'O INIAMEHU JJISl CBAPKHU U PE3KH METAJIIOB

— KHCIIOPOJCOAEPIKAIINe COeNUHEHUS (CITUPTHI M (DeHOIBI, KapOOHOBBIE KUCIOTHI U 3(UPEI, allb-
JEeTUABl ¥ KeTOHBI, KUPHI, YrieBoasl). [IpakTudeckoe MpUMEHEHNE ATUICHTIINKOIS, TIHUIIECPHHA,
¢enoma. [IpuMeHeHwme (QopMaibIerua, aleTalbIeTHaa, YKCYCHOW KHCIOTHL. MbITa KakK COJH
BBICIINX KapOOHOBBIX KHCJIOT. MOOIIIEe CBOWCTBA MbLIIa

— a3o0TcojepKalIue CoeTuHeHMs (aMHUHBI 1 aMUHOKHUCIIOTHI, OeNkH). BBICOKOMOJNIEKYIIpHBIE CO-
enuHeHHs (CHHTETHYCCKHE W OMOJIOTHUECKU-aKTHBHBIC). MOHOMED, MOJIMMED, CTPYKTYpPHOE 3Be-
Ho. [TonnMepu3aius 3TuIeHa KaKk OCHOBHOE HaIlpaBJIEHUE €r0 UCII0JIb30BaHUs.

I'eHeTnyeckas CBsI3b MEXY KJIACCAMU OPTaHUYECKUX COEUHEHUN

VYerHblii onpoc

Teoperndeckoe obyueHne
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JlaGopatopHbie paboThI

HpaKTquCKoe 3aHATUC

Ne 10 Hedtb 1 ciocoObI ee nepepabOTKu

CamocrosrenpHas paboTa 00ydaromuxcs

JuddepenunpoBaHHblii
3auer

Ilepeyens BonpocoB k AuddepeHINPOBAHHOMY 3a4eTy
[Ipeamer u 3agaun xumun. HaydHble MeTOJIbI MTO3HAHUS BEIECTB U XUMUYECKUX SBICHUH. Posib SKCriepuMeHTa 1 Teopuu B

1.

2.

XHUMMUH.

OCHOBHEIE IMOHATUS XUMHUU: XUMHUYCCKUI 3JIEMCHT, aTOM, MOJICKYJI4, BCIICCTBO, AJIJIOTPOIHUA.
OCHOBHEIE 3aKOHBI XMMHH: 3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTBA, 3aKOH ABoraszo, 3dKOH COXpaHCHHA MaCChbl BCUICCTBA,




o

©®

10.

11.

12.

13.

14.

15.

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

24,

nepuoauueckuii 3axox J[.11. Menneneesna.

Crpoenue Ilepuognueckoit cucremsl xumuueckux snemeHToB [I.M1. MenzneneeBa, 3aKOHOMEPHOCTH HM3MEHEHUsS CBOICTB B
CHCTEME H €€ 3HaYCHHUE.

Crpoenne aToMa XUMHYECKOT0 31eMeHTa. [IpuBecTu mpumMep Ha snemenTax 1-3 mepuona IICXD J1.11. Menzneneesa.

CocraB u cTpoeHHE BemiecTBa. Xumudeckas ¢opmyna. OTHOCHTENbHAS aTOMHAs M MOJEKYJsIpHas mMacca. MaccoBas IO
3JIEMEHTa B XUMHIECKOM COETMHEHHH. BBIUMCINTE MacCOBYIO OJIO 3IEMEHTOB B COCMHEHNH (II0 BEIOOPY IPETIOIaBATEINs).
TuIbl XMMHUYECKOHN CBSI3M: MOHHAS, KOBAJICHTHAS, METAINIECKAs], BOZOPOIHAS; MEXaHU3M 00pa30BaHMs, CBOWCTBA BEIIECTB
C Pa3IMYHBIMHA XUMHIECKUMH CBsI3siMHU. [IpruBecTn npumep cxembl 00pa30BaHus KaXKJOTO THITA CBSI3H.

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

YucTele BelecTBa U cMecH. Buasl cMmecell, ux 3HaueHHe. BBIUMCINTG MaccOBBIE JOIM KOMIIOHEHTOB BEILECTB B CMecH (110
BBIOOpY IpENoaaBaTes).

OCHOBHBIE TIOJIOKEHUS] TEOPUU AIEKTPOIUTUUECKON THCCOUUAUK, (OPMYIUPOBKA M MX CYIIHOCTb. 3alHCcaTh ypaBHEHHE B
HOHHOM BHJI€ (TI0 BRIOOPY MPETIOAaBATEs).

Kucnotsl B cBeTe TEOpPHH 3NEKTPONUTUYECKON MUCCOLMALMU: MOHATHE «KHUCIOTBD», MX CBOMCTBA M 3HAYCHHE. 3alucaTh
YPaBHEHHS PEaKLUi B HOHHOM BHJE, NOATBEPKIAIOIINE CBOMCTBA KHUCIIOT.

OcHOBaHMsI B CBETE TEOPUU INEKTPOIUTHUECKON AUCCOLMALMH: MOHATHE «OCHOBAHMA», UX CBOWCTBA M 3HAYCHME. 3aIKCaTh
YPaBHEHHS PEaKLIUI B HOHHOM BHJE, NOATBEPKIAIOIINE CBONCTBA OCHOBAHU.

Conn B cBeTE TEOPUM NMEKTPOIUTUUECKON TUCCOLMALUK: MTOHATUE «COIM», UX CBOWCTBA M 3HAYEHHUE. 3alUCaTh ypaBHEHUS
peaxuuii B MFOHHOM BHJIE, TOATBEPKIAIOIIAE CBOMCTBA COIEH.

OKcuzbl B CBETE€ TEOPUH INEKTPOIUTUYECKOI AUCCOLMAINN: OHATHE «OKCHABDY, UX CBOWCTBA M 3HaUCHHE. 3alMCcaTh ypaB-
HEHMA peaklnii B MOHHOM BHJIE, MOATBEP K JAIOIINE CBOHCTBA OKCH/IOB.

Kiaccuukanmum XMMHUYECKIX peakluil: M0 KOJIMYECTBY M COCTaBY PEareHTOB U MPOAYKTOB PEAKLUH, 110 U3MEHEHHIO CTETICHN
OKHCJICHHS, TI0 TeIUIoBOMY 3 dekTy, N0 HaIMYHIO KaTanu3aTropa, 1o (azoBoMy COCTOSIHUIO U T.1. [IpuBecTH npuMepsl ypas-
HEHUI peakii K Ka) 101 KiacCu(UKALNK.

CKopocTh XUMHYECKOH peakiui. PakTophl, BIUAIOMINE HA CKOPOCTh XUMHUYIECKOH peakiui. X UMHUECKOe paBHOBECHE U CIIO-
co0bI ero cmemenus. [IpuBect npumep croco60B CMENIEHUS! XMMUYECKOTO PAaBHOBECHS Ha PEAKIMH CHHTE3a aMMHaKa.
Mertamner: nonoxenue B [ICXD J[.. MeHzneneeBa, cTpoeHre atoma, (pU3MYecKHe W XUMHUYECKUE CBOICTBA, MPUMEHECHHE.
[IpuBecTn nmpuMepsl XUMUUYECKUX PEAKIM METAIIOB Ha KOHKPETHBIX NpUMepax (YpaBHEHHMS 3alHCaTh B MOJICKYISPHOM U
WOHHOM BHJIE).

Baknelimye MeTamIbl MIPOMBIIIIEHHOCTH: CBOMCTBA, X NpuMeHeHue. CrnaBbl: BUIbL, UX IPUMEHEHUE.

Crioco0bI IMoJTy4eHHsI METAJIIOB: OOIINeE 3TAIlbl TPONU3BO/CTBA, BUABI METAILIYPIHU C IPUMEPaMHU.

Koppo3us MeTamioB: MOHATHE, BUABI KOPPO3UH U CIIOCOOBI 3aIIUTHI OT KOPPO3HH.

Hemeramsr: monoxenue B [ICXD .M. MenaeneeBa, cTpoeHHE aToMa, PU3MUYSCKHE U XMMUYCCKHE CBOHCTBA, MPUMCHEHHE.
ITpuBecTn mpuMepsl XMMUYECKUX PEaKIMii HEMETaJUIOB Ha KOHKPETHBIX MpHUMepax (YpaBHEHHS 3alIHCaTh B MOJIEKYJISIPHOM U
MOHHOM BUJIE).

Teopus cTpoeHHs OpraHudeckux coeguHeHn A.M. ByTnepoBa: npennoChIIKY CO3JaHMs, ITOJIOKEHHUSI TEOPUH M UX IOsCHE-
HHE C IPUMEPaMH, €€ 3HaUCHUE A1 Pa3sBUTHSA XUMHUU.

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

AJKEHBI ¥ aJIKMHBI: COCTaB, CTPOEHHE, M30MEPHs, HOMEHKJIATYpa, PU3NYECKHEe U XUMHUYECKHE CBOWCTBA, CIIOCOOBI MOITyde-
HHE, IPUMEHEHUE.




25. AnkaaueHbl M apeHbl: COCTaB, CTPOCHHUE, U30MEPHsl, HOMEHKIIATypa, (PU3NUECKHE U XUMUYECKUE CBOWCTBA, CIOCOOBI MOJTyde-
HHE, IPUMEHEHHE.

26. CompTsl: cocTaB, CTpOSHHE, H30MEpHsI, HOMEHKIATypa, (PU3HIecKie U XMMHUICCKIE CBOHCTBA, CIIOCOOHI MOTydeHHE, TPHME-
HEHHE.

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

28. YrieBonsl: COCTaB, CTPOCHHE, H30MEPHs, HOMCHKIIATYpa, (QU3MUECKHEe U XUMHUYECKHE CBONUCTBA, CIIOCOOBI MOIydeHHUE, TIPH-
MEHCHHUE.

29. AzoTcojepiKalie opraHuueckue COSAMHEHUS! — aMUHBI, aMUHOKHUCIIOTBI, OCJIKH: COCTaB, CTPOCHUE, N30MEpHs, HOMEHKIIATY-
pa, pu3nYecKue n XMMUYECKHE CBOMCTBA, CIIOCOOBI MOIyYeHNE, IPUMEHEHHE.

30. Inactmaccel. [lonmyyeHne moMIMMepoOB peakiuei OJMMEpH3alK U TIOJIMKOHACHCAMH. TepMOoIIacTHYHbIE U TEPMOPEaKTHB-
Hble 1acTMacchl. OCHOBHBIE MTPEACTaBUTEIH IIIACTMACC.

Bcero 72[72*
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3.1 Tpebosanus k mamepuanbHO-MexXHU4eCKOMY 0becneyeHuio
Peanuzamus Y I Tpebyer Hamu4us:
[Tomemenue -45. KaOuHET €cTeCTBEHHOHAYYHbBIX JUCLMIUIMH JJIs IPOBEACHUS MPAKTUUECKUX
3aHATHH,  JUCLMIUIMHAPDHOM,  MEXIUCUUIUIMHADHOW M MOAYJIBHOW  IOATOTOBKH.
AymuTopus YKOMIUIEKTOBaHA YYEHHUYECKOH MeOenbio u Jockoil. Kommbrorep, cTon ¢ pakoBu-
Hou. Crenn «llepumomuueckas cucrema xumuueckux sjemeHToB [[.M. MengeneeBa». CreHn
«PacTBOpUMOCTB KHCIOT, OCHOBaHMM, CoJiel B BOJE U cpefa pacTBOpoB». CTeHa «DIeKTpOXHu-
MUYECKUHN psf HanpspkeHus metamuioB». Crenpn «KoncranTel aucconumanuu kuciaor». CreHp
«KoHcranTel aucconumanuu ocHoBanui». Creny «Kapra mupa". Komneknus meramios Komiek-
s MetaioB. Komnekuus «Hedts u ee nponykts». Komnekuus «MuHepaiasl U yao0peHus».
Komnexmus «Kamennsiit yronby». Komnekuus «Amomununitny ['nodyc 3emnn ¢pusnveckuit (9mr).
MynbsTUMeauiiHOe 000pyI0BaHUE: IPOEKTOP, IKPaH, KOMIBIOTEp (2 1IT).
[Tomemenue -24. bubnuoreka, YWUTAIBHBIM 3aJI C 30HOM JJII CaAMOCTOSITEILHOM pPaOOTHI.
AymuTopus yKOMIUIEKTOBaHa yuyeHuuyeckoi mebesnbto. Kommnbroreps! (3 mt) ¢ gocrynom B MH-
tepuet, DUOC, 3BC. [Tpuntep.

3.2. Yuebno-memoouuecxkoe u ungpopmayuonnoe obecneuenue
[lepeuenb peKOMEHyeMbIX YU€OHBIX U3JaHUI:

e (OCHOBHBIC HICTOYHUKH:
1. Pymsutuc, I'. E. Xumus. 10 xmacc. ba3oserii yposens : yueOnuk / I'. E. Pymsutuc, ©@. T
®enpaman. - 10-e usn., crep. - Mocksa : Ilpocemenue, 2023. - 224 c. - ISBN 978-5-09-
108896-0. - Texkcr : anexkrponnsbiid. - URL: https://znanium.com/catalog/product/2126368
2. Pymsutuc, I'. E. Xumusa. 11 xnacc. bazoBeiit yposens : yuebnuk / I'. E. Pynsurtuc, @. T.
®enpaman. - 10-e m3x., crep. - Mocksa : IIpocBemenue, 2023. - 224 c. - ISBN 978-5-09-
108904-2. - Tekcr : anekrponHusii. - URL: https://znanium.ru/catalog/product/2126369

e JlonoJHUTENbHbIE HCTOUHUKHU:
1. Audunorenosa U.B. Xumus. ba3oseiii ypoenb: 10—11 kimaccel : yueonuk mist COO / U. B.
AuncdunorenoBa, A. B. baokos, B. A. IlonkoB. - 2-e¢ u3n. ; ucnp. u gon. - Mocksa : FOpaiir,
2024. - 290 c. - (O6mmeobpa3oBatenbHbIit 1uKi). - URL: https://urait.ru/bcode/544870.

e [lepuoauueckue u3nanus:
1. Bectauk MockoBckoro ynuepcutera. Cepust 2. Xumus : Hayd. xxypHai / MI'Y. - Mockaa,
2019-2024. - Bexomutr | pa3 B 2 wmecsma. - OcmoBan B 1946 1. - URL
https://dlib.eastview.com/browse/publication/9065.
2. Biomedical chemistry: research and methods / Hayuno-uccnenoBarenbckuii MHCTUTYT OHoO-
Meau-iHekoi xumun uM. B.H. Opexosuua (MockBa). - MockBa, 2018-2024. - Beixonut 4 pasa
B roi. - U3maercs ¢ 2018 1. - URL : https://elibrary.ru/contents.asp?id=37184224.
3. Universum: Xumust u buonorust / OOO MexnyHapoaHbIi LEHTp HayKH U 0Opa3oBaHuUs. -
MockBa, 2013-2024. - Wszmaercs ¢ 2013 1. - Bwxomur 12 pa3 B romx. - URL
https://elibrary.ru/contents.asp?id=36852571.
4. Ycnexu coBpeMenHoro ectectBozHanms / OO0 "Uznarensckuii lom "Axanemust EctecTBo3-
Ha-aus". - Ilensza, 2002-2024. - Usmaercs ¢ 2001 r. - Beixomut 12 pa3 B rog. - URL :
https://elibrary.ru/contents.asp?id=37033328.
5. Ycnexu B XUMHH U XUMUYECKOW TexHosoruu / Poccuiickuil XUMHUKO-TEXHOJIOTHUECKUNA YHU-
Bepcutet uM. JI. 1. Menaeneesa. - Mocksa, 1999-2024. - N3naetcs ¢ 1999 r. - Berxogur 12 pas
B roa. - URL : https://elibrary.ru/contents.asp?

¢ Y4eOHO-METOANYECKHE:
1. CaBenko O. @. XuMmus : METOIUYECKUE YKAa3aHUS 10 BBITIOJHEHUIO TPAKTHYECKUX PadOT 00Yy-
yarommxcs s cnenranbHocTer: 15.02.16 Texnonorus mammuoctpoeHust; 15.02.17 MonTax,
TEXHUUYECKOE OOCTYKMBaHUE, IKCIUTyaTallls ¥ PEMOHT IPOMBIIIICHHOTO 000pyA0BaHus (110 OT-
pacism); 09.02.07 MudopmarmonHsie cucteMbl B mporpammupoBanue; 22.02.06 CapouHoe
npou3BoacTBO; 22.02.08 Meramtypruueckoe MNpOU3BOJCTBO (MO BHAAaM IPOU3BOJICTBA);
dopma A crp. 113 21



23.02.07 Texaudeckoe oOCTy)KMBaAaHHUE W PEMOHT JIBUTATEJICH, CHCTEM M arperartoB aBTOMOOU-
neit; 27.02.07 YnpaBieHue KaueCTBOM MPOIYKIIUH, MPOIECCOB U ycuyr (mo orpacisiM) / 3. @.
Capenko ; Yul'V, Aromex. Texuukym. - 2024. - HeomyGnumkoBanublii pecypc. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/16116.

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

JIOIKHOCTB COTPYHUKA HAYYHOH OHOIIHO- [)7(0] MOAINUCH ara
TEKU

e [Ipodeccuonanbubie 0a3bl JaHHBIX, THHOPMAITMOHHO-CIIPABOYHBIE CHUCTEMBI:
1. DneKTpOHHO-ONOIMOTEUHBIE CUCTEMBI:
1.1. Iudporoit obpazoBaTenbHblid pecypc IPRsmart : 35eKkTpoHHO-OMOMMOTEYHAS CHCTEMA :

caiitr / OOO Kowmnanus «Ai Ilm Ap Memma». - Caparos, [2024]. — URL:
http://www.iprbookshop.ru. — Pexxum poctyna: juis 3apeructpup. mHojb3oBareneid. - TekcT :
JJIEKTPOHHBIN.

1.2. O6pasosarenbHas mnatpopma FOPAUT : 06pasoBaTenbHblil pecypc, SIeKTpOHHAs 6GuGIHO-
Teka : caiir / OOO DiekTponHoe m3narensctBo «FOPAWT». — Mockpa, [2024]. - URL:
https://urait.ru . — Pexxum gocTyna: 1uist 3aperucTpup. mojb3oBareneii. - TeKCT : 3JeKTPOHHBIH.
1.3. ba3a nanubIix «OnekTpoHHas Oubnmoreka texHudyeckoro BY3a (OBC «KoHcynabTaHT cTy-
JICHTa») : DIIEKTPOHHO-OMOmmoTeyHas cucrema : cat / OOO «llomurexpecypc». — Mocksa,
[2024]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum goctyma: is 3aperu-
CTpUP. MOJIb30BATENICH. — TEKCT : 3JIEKTPOHHBIM.
1.4. KoHCcynbTaHT Bpaya. DJIEKTpOHHAS MEIUIIMHCKas 6ubnuoreka : 6a3a naHHbIX : caidt / OO0
«BpIcmas MIKoJIa OpraHu3alyy U YIpaBJIeHUs 3ApaBO0XpaHeHuEM-KOMITIIEKCHBIN MEIUIIMHCKHI
KOHCAITHHI». — MockBa, [2024]. — URL: https://www.rosmedlib.ru. — Pexxum mocryma: s 3a-
perucTpup. noyib3oBareneil. — TeKCT : 3EeKTPOHHBIMN.
1.5. Bonbmast MeauuuHCKas OUOIMOTEKa @ AIIEKTPOHHO-OMOIMoTeyHas cucrema : caidlt / OO0
«bykamy. — Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum noctyma: mas
3aperucTpup. nosib3oBareneil. — TeKcT : 3J1eKTPOHHBIM.
1.6. OBC Jlanp : snextpoHHO-OMOMMoTeyHast cuctema : cat / OO0 DbC «Jlanb». — CaHKT-
[MerepOypr, [2024]. — URL: https://e.lanbook.com. — Pexxum moctyna: ajst 3aperucTpup. Hoib-
3o0Baresield. — TeKCT : 3JIEKTPOHHBII.
1.7. OBC Znanium.com : 3JeKTpoHHO-OHONMMoTeyHas cucrema : cadt / OO0 «3HaHHyM». -
Mocksa, [2024]. - URL: http://znanium.com . — Pexxum gocTyma : ajisi 3aperucTpup. Mojib30Ba-
Tenel. - TEeKCT : DJIEKTPOHHBIMN.
2. Koncynbrantllntoc [DnexTpoHHBI pecypc]: cnpaBoyHast npaBoBas cucrema. / OO0 «Kon-
cynbtanT [lmocy» - DnektpoH. naH. - Mocksa : Koncynerantllnoc, [2024].
3. eLIBRARY.RU: nayunas snextponHas Oubnmoreka : calt / OOO «Hayunas DnexTpoHHas
bubnmoteka». — Mockga, [2024]. — URL: http://elibrary.ru. — Pexxum moctyma : ajias aBTOpH3.
IoJIb30BaTesne. — TEeKCT : 3JEKTPOHHBIN
4. ®enepanbHas rocynapcTBeHHas MH(opManmoHHas cuctema «HanmoHanbHas 3MEeKTpOHHAs
oubnuoTeka» : anekTpoHHas Oubnmoreka : cat / ®I'BY PI'b. — Mocksa, [2024]. — URL:
https://H36.pd. — Pexxum noctyna : ans mosib3oBareneil HaydHoW OmOanoTeku. — Tekcer : anek-
TPOHHBIN.
5. Poccwuiickoe obpazoBanue : ¢enepanbublii nopran / yupeaurens GIAY «DULTO». — URL:
http://www.edu.ru. — TeKCT : 3IeKTPOHHBIH.
6. DnexktponHas Oubnuoreunas cucrema Yiul'y : moaynb «3aekTpoHHas 6ubnuoreka» ABWC
Mera-ITPO / OO0 «Jlara Dxcmpecey». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexxum mocty-
ma : 7S oJb30BaTeNiel HayqyHoU OMOIuoTeku. — TeKCT : AIeKTPOHHBIN.

e [IporpamMmHoOe obecrieueHme
1. OC Microsoft Windows

2. MicrosoftOffice 2016
dopma A crp. 12 u3 21
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https://e.lanbook.com/
http://znanium.com/
http://elibrary.ru/
https://нэб.рф/
http://www.edu.ru/index.php
http://www.edu.ru/
http://lib.ulsu.ru/MegaPro/Web

3. «MoitOduc CtanmapTHBIIN

CornacoBaHo:
N 4
Benynmii unxenep /___ Illypenxko 1O.B. / ' g | 27.05.2024
JomxHaocTs cotpynunka YUTuT DdUO TIOJITUCH Jara

3.3. Cneyuanvhule ycnosus ons ooyyaiowuxcs ¢ OB3

B cnyuae HeoOxoaumocTu, 00y4aromMuMces U3 4Mcia JHI ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSMU
310pOBbs (110 3asBJICHUIO 00YUYaIOIIEroCs) MOTYT MPEIaraTbCsi OJJHU U3 CIECIYIONIUX BAPUAHTOB
BOCHPUATHSA HH(OPMALIMU C YIETOM X WHIANBUAYAIBHBIX ICUX0()U3MUECKUX OCOOCHHOCTEH:

— JUTSL JIAL] ¢ HApYIIECHUSIMUA 3PEHUS: B IIEYaTHON (popMe YBEIHMUSHHBIM IPHUQPTOM; B Pop-
ME JJIEKTPOHHOTO JOKyMEHTa; B (opme aynuodaiina (mepeBon Y4eOHBIX MaTEpHaJOB B
aynmuodopmar); B meyatHor ¢opme Ha s3bike bpaiins; MHAUBUyalbHbIE KOHCYIBTAIIUH C MIPH-
BJICUCHHEM TH(IIOCYPIOTIEPEBOUNKA; HHIUBUIYaTbHBIC 33/1aHUS K KOHCYJIbTALIH.

— JI7IS1 JIUI] ¢ HapYUICHUSIMH CIIyXa: B eyaTHOU Gopme; B popMe 3JIEKTPOHHOTO TOKYMEH-
Ta; BHJICOMATepHAIIBI C CyOTUTPAaMK; WHAWBUYAIbHbIC KOHCYJIbTAIIMN C IPUBJICUYCHUEM CYpAO-
MepPEeBOUMKA; MHAWBUIyalIbHBIC 3a/IaHUSI U KOHCYJIbTAIIUU.

— JUIS JIUI C HAPYIICHUSIMHU OTIOPHO-JBUTATEIILHOTO alnapara: B edaTHoi ¢opme; B hop-
M€ 3JIEKTPOHHOTO JOKYMEHTa; B ¢opme aynuodaiina; WHANBUIYAIbHbIC 3aJaHUS U KOHCYJIbTa-
LUU.

- B cIyyae HEOOXOJUMOCTH WCIIOJNIb30BaHWsI B y4eOHOM Ipolecce 4YacThd-
HO/MCKITIOYUTENBHO JUCTAHIIMOHHBIX OOpa30BaTEeNbHBIX TEXHOJOTHM, OpraHu3anus paldoThI
[IIC ¢ obyuaromumucs ¢ OB3 u uHBanuAaMM NMpeaycMaTpUBaeTCs B JIE€KTPOHHON MH(pOpMa-
LIUOHHO-00Pa30BaTENIbLHON Cpefie ¢ YUETOM UX MHAMBUIYAIBHBIX NMCUXO(PU3NYECKHMX 0COOEHHO-
CTEH.
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4. CAMOCTOSATEJBHASA PABOTA OBYYAIOLIUXCSA
Conepxanne, TpeOOBaHUS, YCIOBUS M MOPSIOK OPTaHU3AIUU CAMOCTOSITEIILHOW pabOThI
o0yJaroImuxcs ¢ y4eToM (opMbl 00YUEHUS OTPEACISIIOTCS B COOTBeTCTBUU ¢ «[lonokeHuem o6
OpraHM3alfi CaMOCTOSTEIBHOU PabOThI OOYYAIOIIMXCS», YTBEPKICHHBIM YUEHBIM COBETOM

Yal'V (mporokoia Ne8/268 ot 26.03.2019r.).
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5. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMUSA Y]

KoHTposb u oneHKa pe3ynbTaToB OCBOCHUA Y /[ OCyLIECTBIISETCA IPENOJaBareiieM B IIPO-
1iecce MPOBEACHUS TPAKTUYECKHUX 3aHATHH U 1a0OpaTOPHBIX paboT, TECTUPOBAHUS, a TAK)KE BbI-
IIOJIHCHUA OGy‘IaIOH_[I/IMI/ICSI HHAUBHUIYAJIbHBIX 3a;[aH1/1171, HCCHCHOB&HHﬁ.

Pesynprats!
(ycBOCHHBIE 3HAaHHS, OCBOCHHBIE
YMEHHS ¥ KOMIIETCHIINN)

OCHOBHBIE ITOKa3aTeNN OLICHKH
pesynbraTa

DopMBbI, METOIBI
KOHTPOJIS U
OIIEHKH pe3yNbTa-
TOB 00y4EHUsI

V1 - Ha3BIBaTh U3yUCHHBIE BEILECTBA
MO0 «TPUBHAJIBHOW» WIIM MEXIyHa-
POJHOM HOMEHKIIAType

YMEHUEC KﬂaCCI/IqJI/IIII/IpOBaTI) XUMHYCCKHUEC DJIC-
MCHTBI, NPOCTBHIC BCHICCTBA, HCOPraHUYCCKUE U
OpPraHn4eCKUue COCAMHCHUA, XUMHUYCCKUEC IIPO-
LHECChI

V2 - ompenensTh. BaJ€HTHOCTh H
CTCTCHb OKHCJICHUS XHMHUYECKUX
AJIEMEHTOB, THIl XHMHYCCKOM CBSI3U
B COCIMHCHHUSAX, 3aps]] UOHA, Xapak-
TEp cpelbl B BOJHBIX PacTBOpax He-
OpPraHUYECKUX COCAMHEHUH, OKUCITH-
TEb W BOCCTAHOBHUTENb, IPUHA[-
JEKHOCTh BEIIECTB K Pa3THYHBIM
KJIaCCaM OPTraHUYECKUX COCTUHEHHM

MOJICJIUPOBAHUE MOJICKYJI HCOPraHUYCCKUX U
OPraHn4CcCKUX BECIIECTB

V3 - xapakTepu3oBaTh: 3JIEMEHTHI
MaJbIX TEPUOZIOB IO HX IIOJOXKe-
HUI0O B IIEPHOIMYECKON cHcTeMe
J.W. Menneneesa; ob0mue XuMude-
CKHE CBOWCTBa METaJUIOB, HEMeETal-
JIOB, OCHOBHBIX KJIACCOB HEOpPraHH-
YeCKMX M OPTraHMYEeCKUX COEIUHE-
HUH, CTpPOCHME M XUMHYECKHE
CBOMCTBA M3YYEHHBIX OPTaHUYECKHUX
COEIMHEHU I

YMEHHE IIONTB30BATBCSA OO0S3aTEeIbHBIMH  CIIpa-
BOYHBIMH Matrepuaiamu: llepmommdeckoir cu-
cremoii xummdeckux anemMenToB . Y. MeHnme-
neeBa, TaONUIEH PaCTBOPUMOCTH, DIEKTPOXH-
MUYECKUM PSIOM HANPSOKEHUH METAIIOB, ps-
JIOM BJIEKTPOOTPHUIIATEILHOCTH — JJII XapakTe-
PUCTHKH CTPOEHHS, COCTaBa M CBOWCTB aTOMOB
XUMHUYECKHUX DIIEMEHTOB

Y4 -  OOBACHATH: 3aBHCHMOCTH
CBOMCTB BEIECTB OT UX COCTaBa U
CTPOEHUS; MPUPOAY XUMHUYECKOU
CBs3M (MOHHOWM, KOBAJEHTHOH, Me-
TAJITMYECKON), 3aBHCUMOCTh CKOPO-
CTU XMMHUYECKOH peakLuu U IOJIO-
JKEHUSI XUMHUYECKOTO PAaBHOBECHUS OT
pa3nuIHbIX (aKTOPOB

YCTaHOBJIEHHE 3aBHCUMOCTH CBOICTB M IpUMe-
HEHMs Ba)KHEHIINX OPraHUYECKUX COEAMHEHHH
OT MX XUMHYECKOIO CTPOEHHUSA, B TOM 4YHCIE U
00YCIJIOBJICHHBIX XapaKTEepOM 3TOTO CTPOCHUS
(MpenenbHBIM WM HENPEACNbHBIM) U HATMIHEM
(hyHKIIMOHATIBHBIX TPYIII

VY5 — BBINONHATH XUMHYECKUH DKC-
MIEPUMEHT o pacro3HaBaHUIO
BOKHEMIINX  HEOPraHUYECKUX U
OpPraHUYeCKHUX BEIIECTB

YMEHHE TPOBOANTH CAMOCTOSITEIHHBIN XUMHYE-
CKHI 3KCIIEpUMEHT W HabIroAaTh IeMOHCTpAIU-
OHHBIA HKCHEPUMEHT, (PUKCUPOBATh PE3yJIHTATHI
U JleNaTh BBIBOJABI U 3aKIIOUEHUS IO PE3ysbTa-
Tam;

ONUCBIBATh KOHKPETHBIE XUMHUYECKHE pPEaKIuH,
YCIIOBHS MX NPOBEIEHUS U YIPABICHHUS XUMHUYE-
CKUMH IIpoLieccaMu

31 - BaXHEHIINEe XUMUYCCKUE IIOHS-
THS. BEIIECTBO, XUMHUYECKHH dJIe-
MEHT, aTOM, MOJIEKYJa, OTHOCHUTEIb-
HbIE aTOMHasi U MOJIEKYJIIpHas Mac-
Chbl, MOH, AJUIOTPOIUA, U30TOIIbI, XU-
MHYECKasi CBs3b, JJIEKTPOOTPHUIIA-
TEIBHOCTb, BaJICHTHOCTh, CTCIICHB
OKHCIICHHUSI, MOJIb, MOJISIPHAsI Macca,
MOJIApHBIA 00BEM, BeEIeCTBa MOJe-
KyJSIDHOTO Y  HEMOJIEKYJSPHOTO
CTPOEHMS], PACTBOPBI, JIEKTPOIUT U
HEIJIEKTPOJIAT, 3JIEKTPOJIUTHYECKAS

MOHMMAaHUE XUMHUYECKOM KapTHUHBI MHUpa Kak
HEOTHEMJIEMON YaCTH LEJIOCTHOW Hay4YHOU Kap-
THHbI MHPA,;

3HaHWE (TIOHMMaHWE) TEPMUHOB, OCHOBHBIX 3a-
KOHOB M BaXXHEWIIMX TEOPHI Kypca OpraHuye-
CKOM 1 00melt XumMun

Texymuii KOoH-
TPOJIb: YCTHBIN
ONpOoC, KOHTPOJIb
HaJ BBITIOJIHEHU-
€M MPaKTHYECKUX
paboT, TecTUpo-
BaHUE

[IpomexxyTounas
aTTeCTaIHs:
mudpepeHIpo-
BaHHBIN 3a4eT
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JMCCOLMAIUSI, OKHUCIUTENb W BOC-
CTaHOBHUTEJb, OKUCICHUE W BOCCTa-
HOBJIEHHE, TeIUoBOH 3¢ddekT peak-
UM, CKOPOCTH XHMHYECKOHl peak-
MU, KaTallu3, XUMHYECKOe PaBHOBE-
CHe, YIJICPOIHBIN CKeJleT, (QyHKIHO-
HaJbHAas IPyIIa, H30MEPHs, TOMOJIO-
rus

32 — OCHOBHBIC 3aKOHBl XHMHH:
COXpaHCHUS MacChl BEHOIECTB, II0-
CTOsHCTBa COCTaBa, nepnonnqecxnﬁ
3aKOH

3HaHHE (TIOHMMaHWE) TEPMHUHOB, OCHOBHBIX 3a-
KOHOB M BaKHEHMIINX TEOPHIl Kypca OopraHuye-
CKOW M 00lIel XHUMUH, pelleHNe 3a1a4 Ha OCHO-
BE€ M3YYCHHBIX 3aKOHOB

33 — OCHOBHBIE TEOpUM XUMUH:
XUMHYECKOH CBA3M, D3JIEKTPOIUTHU-
YECKOM  JHUCCOLMALIMU, CTPOCHHUSA
OpPraHuYecKuX COeAUHEHUHN

3HaHUe (MIOHMMAaHHE) TEPMUHOB, OCHOBHBIX 3a-
KOHOB U Ba)XHEHUINIUX TEOPUHM Kypca OpraHude-
CKOM M 0o0mIel XuMuM, pelieHre 3a1a4 Ha OCHO-
BC M3YYCHHBIX 3dKOHOB U Teopnﬁ

34 - BakHEHIIINE BeEIIeCTBAa U MaTe-
pHabl OCHOBHBIC META/LIbl M CIUIA-
BbI; CepHasl, COJISHAsI, a30THAS U YK-
CYCHas KHCJIOTBI; LIEJOYU, aMMHaK,
MHUHEpAIbHbIE YAOOpEHHs, MeTaH,
STHJIEH, aleTUIEH, OCH30JI, DTaHOJI,
JKHPBI, MbIa, TJIOKO3a, €axaposa,
KpaxmaJl, KJeT4aTtka, OCIKH, UCKYC-
CTBCHHBIC U CHUHTCTHYCCKHC BOJIOK-
Ha, Kay4yKH, IUIACTMACCBHI.

yYMEHHE KIacCU(QHUIUPOBATh XUMHYECKUE 3Je-
MEHTBI, TIPOCTHIC BEIECTBA, HECOPTaHUYECKUE U
OpPTaHWYECKHE COCIMHEHUS, XMUMHYECKHE IpO-
LIECCHI;

YMEHHE XapaKTepHU30BaTh OOIIME CBOMCTBA, IMO-
JydeHHe ¥ IPUMECHEHHE M3YYEHHBIX KJIACCHI He-
OPTaHWYECKUX M OPraHMYECKHX BEIIECTB M HX
BAKHEHINX NPEACTaBUTEICH

OK 01. BeiOupare crocoObl perie-
HUS 337a4 NpoecCUOHATIbHOM esi-
TCJIbHOCTU TIPUMEHUTEIIBHO K pas-
JIMYHBIM KOHTCKCTaM.

B yacTn TPYAOBOT0 BOCIIMTAHUSA:

YBOXCHUSI K TPYAY, JIOASIM TPyAa W Pe3yibTa-
TaM TPYJOBOH JESITEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOODPY HMHIUBHIY-
aNbHOM TpaekTopuu o00pa3oBaHus, OymayIiei
npodeccun U peanusaluu COOCTBEHHBIX HKU3-
HEHHBIX IJIAHOB C YYETOM JMYHOCTHBIX MHTEPE-
COB, CHOCOOHOCTEW K XMMHH, HHTEPECOB U IO-
TpeOHOCTEH 00IIecTBa;

YCTaHOBKH HAa aKTHBHOE y4YacTHE B PEIICHUH
MPAaKTUYECKUX 3a7[ay COIMAIBbHOW HarpaBlicH-
HOCTH (B paMKaX CBOEH IPYIIIIbI, TEXHUKYMA);
HHTEpeca K MPaKTHYECKOMY H3YUEHHIO mpodec-
CUIl pa3IHYHOrO poja, B TOM YHCJIC Ha OCHOBE
MPUMEHEHHUS TIPEAMETHBIX 3HAHUIT 110 XHUMUHU;

OniaiecHne yHUBEPCAJbHBIMH Yy4eOHBIMH IIO-
3HaABaTeJIbHBIMH JeHCTBHAMU:
a) 0a30BbIe JJOTHYECKHE IeliCTBUA:

CaMOCTOATENBLHO (OPMYIIMPOBATh U aKTyaJIH3H-
poBaTh MpodieMy, BCECTOPOHHE €€ paccMaTpH-
BaTh;

ONPENEINATh eI AEATEIbHOCTH, 3a7aBas napa-
METpPbI U KPUTEPUH UX JOCTHUKEHUS, COOTHOCUTh
pe3ysbTaThl ACSATEIBHOCTH C IOCTABJIEHHBIMU
LEISIMUY;

HCIOJIb30BaTh IIPU OCBOCHHMU 3HAHUM INPUEMBI
JIOTUYECKOI'0 MBIIUIECHUS - BBIACIATh XapaKTep-
HbI€ MpPU3HAKU IMOHATUI M YCTaHABIMBATH HX
B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLLUE
HOHATHUS JUIsl OOBSICHEHHSI OT/ENIBHBIX (PaKTOB U
SIBJICHUH;

BBIOMPATh OCHOBAHMS M KPUTEPUH JJISI KIIACCH-
(buKanuy BEIECTB M XMMUYCCKHUX PEAKIIHII;
yYCTaHaBIMBaTh NMPHYMHHO-CIEICTBEHHBIE CBS3H
MEKy U3y4aeMbIMH SBICHHUAMU;

WHurepnperanus
pe3yIbTaTOB
HaOJIIOCHHH 3a
JIESITENLHOCTRIO
oOyJaromerocs B
mpoIiecce 0CBoe-
HUS y9eOHOH
JMCIATUIAHBI
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CTPOWTH JIOTUYECKHUE PACCYXACHUS (MHIYKTHB-
HBIC, NICAYKTHUBHBIC, IO AHAJIOTHH), BBIABIATH
3aKOHOMEPHOCTH M IPOTHBOPECUYUS B paccMmar-
pPHBaEMBbIX SIBICHUSAX, (OPMYIHPOBATH BBIBOJIBI
1 3aKIIIOUCHHS;

MPUMEHSATh B MPOIECCEe MMO3HAHUSI, HUCIIOJb3Yye-
MbI€ B XMMHH CHMBOJIMUECKHEC (3HAKOBBIC) MO-
JIeITH, TPeoOpa3oBbIBAaTh MOJCIbHBIE MPEICTaB-
JICHUS - XUMHUYECKUIA 3HaK (CHMBOJ) DJIEMEHTA,
XuUMUYeckas (popMmyna, ypaBHCHHE XMMHUYECKOM
peakiMy - TPH PCIICHUH YYeOHBIX IO3HABa-
TENBHBIX W TPAKTUYECKUX 3a7ay, IPUMCHATH
Ha3BaHHBIC MOJICJILHBIC MPEIICTABICHUS JJIs BbI-
SIBJICHHUST XapaKTCPHBIX IPU3HAKOB HM3YYaeMbIX
BEILECTB U XUMHUUYECKHUX PEAKIIHIA.

0) 0a30BbIe HCCIIEA0BATEIbLCKUE NeHCTBUS:

BIAJETh OCHOBAMHM METOJOB HAy4HOIO IO3Ha-
HUS BELIECTB U XMMHYECKHX PEaKLHi; Gpopmy-
JUpOBATh LEIH W 33Ja4d HCCIEIOBAHUA, HC-
MOJb30BATh IMOCTABIECHHBIE U CAMOCTOSTENBHO
c(OpMyJIHPOBaHHBIE BOIPOCHI B KayeCcTBE HH-
CTpYMEHTa TO3HAHUSI U OCHOBBI I (OPMHUPO-
BaHHWs THUNOTE3bI MO IPOBEPKE MNPaBUIBHOCTH
BBICKA3bIBACMBIX cy>1<):[eH1/1171;

BJIaACTh HaBBIKaAMH CaMOCTOATCIIBHOI'O IIJIaHH-
pOBaHUA U NPOBCACHUA YUCHUYCCKUX DKCIICPU-
MEHTOB, COBEpPIICHCTBOBATh YMEHHMS HAOMI0OaTh
3a XOJOM IHpolecca, CaMOCTOSTEIbHO IMPOTHO-
3UpoOBaTh €ro pesynpTar, (GopMynupoBaTh
0000MIIeHNs] W BBIBOABI OTHOCHTENBHO JIOCTO-
BEPHOCTU PE3yJIbTATOB HCCIEJOBAaHUS, COCTaB-
JISITh 0OOCHOBAHHBIN OTUET O MPOJETAHHON pa-
oore;

mproOpeTaTh OMBIT CTYAEHYECKOH HCCIe0Ba-
TEJIbCKOM M IPOEKTHOH IEeATENbHOCTH, IIPOSIB-
JIATh CHOCO6HOCTL U TOTOBHOCTb K CaMOCTOs-
TCJIIbHOMY IMOUCKY METOANOB PCIICHUA MTPAKTUYC-
CKHX 3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METOJOB
MO3HAHUSL.

OBiaieHne YHUBEPCAJIbHBIMH PeEryJsITHBHBIMHA
JeHCTBUSIMH:

CaMOCTOSITENIbHO IJIAHUPOBATh U OCYHIECTBISTH
CBOIO TI03HABAaTEIbHYIO JESITENBHOCTB, OIpEJe-
Jss e€ MeNmM M 33Ja4M, KOHTPOJIUPOBATh W IO
Mepe HeOOXOIUMOCTH KOPPEKTHPOBAThH Ipeiia-
racMblii QJIFOPUTM ACUCTBUN IIPU BBIIIOJIHEHUU
Y9eOHBIX W HCCIIEIOBATEIBCKUX 3a/1ad, BHIOH-
patb Hanbozee 3¢pPeKTUBHBINA crIOCOO UX pere-
HUS C y4€TOM NOJY4EHUS HOBBIX 3HAHUU O Be-
HIECTBaX U XUMHUYECKUX PEAKIUX;
OCYILECTBIISITh CAMOKOHTPOJIb CBOEH JesTelNb-
HOCTH Ha OCHOBE CaMOaHaJIN3a ¥ CAMOOILICHKH.

OK 02. Hcnons3oBaTh COBpEMEHHbIE
Cpe/CTBa TOMCKa, aHAM3a W MHTEp-
nperauy nHbopMauu 1 uHdGopma-
IIMOHHBIE TEXHOJOTHH JUIS BBINOJ-
HEeHUs 3amad  TpodeCCUOHATHLHOM
JESATEIBHOCTH

B 00/1acTH HEHHOCTH HAYYHOI0 MO3HAHUSI:

c(OpMUPOBAHHOE MHPOBO33PEHHS, COOTBET-
CTBYIOLIETO COBPEMEHHOMY YPOBHIO pPa3BUTHs
HAYKH U 00IIECTBEHHON TIPaKTHKHY;

MOHUMAHHA CIICIU(PUKN XUMUHU KaKk HayKH, 0CO-
3HaHUS €€ poiH B (POPMHUPOBAHHUN PAIIOHAIb-
HOTO HAyYHOTO MBIIUICHHS, CO3MAHUHU IIEIIOCT-
HOTO TIPEACTAaBICHHUA 00 OKpYKaIoOIIeM MHpE
KaK O €AMHCTBE MPHUPOJBI U YEJIOBEKa, B MO3HA-
HUM IPUPOAHBIX 3aKOHOMEPHOCTEH U pElIeHUU
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npo0OJieM COXpaHeHHs IPUPOTHOTO PABHOBECHS;
yOeXIEHHOCTH B 0OCO0O0I 3HAYMMOCTH XUMHHU
JUIs COBPEMEHHON LMBUIM3ALUU: B €€ TYyMaHU-
CTUYECKOW HAIpPAaBJIEHHOCTH U BaXKHOW poOJU B
CO3/IaHMH HOBOW 0a3bl MaTepHalbHON KYJIbTY-
PBI, pelleHHH TI00aTBHBIX MPOOIEeM YCTOHIH-
BOTO Pa3BHUTHS YEIIOBEYECTBA - CBIPHEBOH, DHEP-
TeTHYECKOM, MNHIINEBOH M DKOJIOTHMYECKOH Oe3-
OTAaCHOCTH, B PAa3BUTHH MEIUIMHBI, obecrede-
HUM YCJIOBHM YCHELIHOrO Tpyda U 3KOJOruye-
CKM KOM(OPTHOM KN3HHU KaXKJOT0 4JieHa o01ie-
CTBa;

€CTECTBEHHO-HAyYHOH TI'PaMOTHOCTH: IOHUMa-
HUS CYUTHOCTH METOJOB NMO3HAHUS, UCIONb3Yye-
MBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HC-
MOJTb30BATh MOTydaeMble 3HAHUS U aHAN3a U
OOBSCHEHUsS SBICHUA OKPYXKAIOUIETO MHpa M
MPOUCXOAIINX B HEM MU3MECHCHMH, YMEHUS Jie-
naTh OOOCHOBaHHBIC 3aKIIOUCHHS Ha OCHOBE
Hay4HBIX (DAKTOB M MMCIOLINXCS JAHHBIX C IIe-
JIBIO TTOJTYUYCHHA JOCTOBCPHBIX BHIBOJOB,
CHOCOOHOCTH CaMOCTOSITENBHO HCIIOJIB30BaTh
XMUMUYECKHE 3HAHUS Ui pelieHus mpolieM B
PCalIbHBIX )KU3HECHHBIX CUTYAalIUAX,

HHTEepeca K MO3HAHUIO U MCCIENOBATENbCKOI
JACATCIBbHOCTHU, TOTOBHOCTH H CHOCO6HOCTI/I K
HETIPEepHIBHOMY 00pa30BaHMIO M caMoo0pa3oBa-
HHIO, K aKTHBHOMY IIOJIyYCHHUIO HOBBIX 3HAHUH
M0 XMMHH B COOTBETCTBHH C XM3HEHHBIMHU I10-
TPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSAM TpyJa B Pa3IMYHBIX
chepax mpoheCCHOHATBHOM e TeIbHOCTH.

OBJ'IaIleHl/le YHuBEpPCaAJIbHBIMHA y‘leﬁHbIMl/l no3Ha-
BaTeJbHBIMH JeHCTBUSIMU:

OPHUCHTHUPOBATHECA B Ppa3IMYHbBIX HWCTOYHHUKaX
nHGOpMaLUHU (HAYIHO-TIOMYNSIpHAs JHUTEpaTypa
XUMHYECKOTO COJIEpKaHUs, CHPABOYHBIE IOCO-
oms, pecypcel MHTepHETa), aHAIN3UPOBATh WH-
dopManuro pazIUYHBIX BUAOB U (opM Ipen-
CTaBIICHUS, KPUTHYECKH OICHHBATH €€ JIOCTO-
BEPHOCTDH U HEIIPOTHBOPECUHBOCTH;
(hopMyIHpPOBATH 3aMPOCHl M IPUMEHSTH pa3iIHd-
HBIE METOJBI IIpU TIOMCKe M oTOope MH(popMa-
1MW, HEOOXOJAMMOM NJIsl BBIMOJHEHHS Y4eOHBIX
3aj1a4 OIpeeNIEHHOTO TUIIA;

nproOpeTaTh OIBIT HCIIONB30BaHMUSA HWH(popMa-
IMMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTHH U pas-
JIMYHBIX ITOUCKOBBIX CUCTEM,

CaMOCTOSATENILHO BBIOMPATh ONTHMAIBHYIO (QOp-
My MpelncTaBleHUss HHQOpMaNuu (CXEMBI, Tpa-
(buKH, AHArpaMMBl, TaOJUIBI, PUCYHKH H JIPY-
rue);

UCIIOJIb30BaTh HAYYHBIH SI3BIK B Ka4eCTBE CpPe-
CTBa IpH padOTe C XUMUYECKOH MH(OpMAaIUEH:
MPUMEHSTh MeEXNpeaMeTHbIe (pu3udeckne u
MaTeMaTHIeCKHe) 3HAKA U CUMBOJIBI, ()OPMYIIBI,
ab0OpeBuaTypbl, HOMEHKIIATYPY;

WCTIONB30BaTh M TPe0Opa3OBBIBATH 3HAKOBO-
CHMBOJIMYECKHIE CPECTBA HATJBIHOCTH.

OK 04. DddexTuBHO B3amMOIeH-
CTBOBaTh M pabOTaTh B KOJUICKTHBE U

B yactn IrpakKaIaHCKOIro BOCMUTAHUSA:

O0CO3HaHUsA 06y‘{aIOHII/IMI/IC$I CBOUX KOHCTHUTYI M-
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KOMaH/JIC

OHHBIX TIPaB M OOS3aHHOCTCH, YBa)KCHHS K 3a-
KOHY U TIPAaBOIOPSJIKY;

MpeCTaBICHUs] O COIMAILHBIX HOpMax W Mpa-
BHJIaX MEKJIMYHOCTHBIX OTHOIICHHH B KOJIICK-
THBC;

TOTOBHOCTH K COBMECTHOH TBOpYECKOW Jesi-
TENBHOCTH TIPH CO3MaHWUM YYEOHBIX IPOEKTOB,
pemeHn y9eOHBIX W TO3HABATENBHBIX 3ajad,
BBITIOJTHEHHH XUMHUIECKUX SKCIIEPUMEHTOB;
CMOCOOHOCTH MOHUMATh M MPUHUMATh MOTHUBBI,
HaMEpeHHUs, JIOTUKY U apTyMEHThl APYTUX MpHU
aHaM3e Pa3IUYHBIX BUJIOB YUCOHOU JCATEIbHO-
CTH;

B obGaacTu TPYAOBOI0 BOCIIMTAHUSA:

KOMMyHHKaTHBHOﬁ KOMIICTCHTHOCTH B yqe6H0-
PICCJ'ICI[OBaTeJ'ILCKOﬁ JACATCIBbHOCTH, O6H.IGCTBCH-
HO HOHCSHOﬁ, TBOp‘ICCKOfI U Apyrux BUAAX AeCs-
TCIBbHOCTH;

OBiaieHNe YHHUBEPCAJBHBIMH KOMMYHHKATHB-
HBIMH JeHCTBHUAMU:

3aJ]aBaTh BOIPOCHI MO CYIIECTBY 0OCYXkIaeMoin
TEMbI B X0/l TUaJora M/WIIN JUCKYCCUH, BbICKa-
3bIBaTh UjEH, (POPMYJIHPOBATH CBOM IPEIIONKE-
HHSI OTHOCHTENILHO BBIMOJIHEHUS MTPEJIOKEHHON
3a]a4H;

BBICTYIIATh C NPE3CHTALMEH PEe3yNIbTaTOB MO3HA-
BaTCNIbHOW JEATEIBHOCTH, IMOJIYYCHHBIX CaMo-
CTOSATEIBPHO HJIM COBMECTHO CO CBEPCTHHKAMH
NP BBIMOJHEHUH XHMMHYECKOTO 3KCHEPHMEHTA,
NPaKTUYECKOW paboTBl 1O  MCCICHOBAHUIO
CBOICTB HW3y4aeMbIX BEIIECTB, pealn3aluH
yueOHOro mpoekTa u (HOpMyJIUpOBATH BBIBOJbI
[0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEHOBaHUMN
MyTEM COTJIACOBAHUS TIO3UIIMK B X0/1e 00CYyXe-
HHsI 1 00OMEHA MHEHHUSIMH.

OK 07. ComelicTBOBaTh COXPAaHCHHIO
OKpy’Karomieil cpeapl, pecypcocOe-
PEeXKEHUIO, NPUMEHSTh 3HAHUS 00
U3MCHEHHH KJIMMaTa, IPHHIUIIBI
OCpEeXIMBOTO  TPOU3BOACTBA, d(-
(DeKTUBHO JEHCTBOBaTH B 4YPE3BHI-
YalHBIX CHTYaLHsX.

B o0J1acTH 3K0JIOrHYECKOTr0 BOCTIUTAHUSA:

9KOJIOTHUYECKU 11€JIECO00PA3HOTO OTHOUIICHHS K
MpHUpoJie, KaKk HCTOUYHUKY CYIIECTBOBAHHS KHU3-
HM Ha 3eMIJI¢;

MOHUMAaHHA TJI00aJHHOTO XapaKTepa HSKOJIOTH-
YECKMX MpoOJeM, BIUSHUS JIKOHOMHYCCKHX
MPOLIECCOB HA COCTOSIHUE MNPUPOJHONW M COLHM-
aJbHOM CpelIbl;

CO3HAHUSI HEOOXOIUMOCTH WCIIOIB30BAHUS JO-
CTH)KCHUH XUMUU JUIS pEeIIeHHUs] BOIIPOCOB PAaIlH-
OHAJILHOTO MPHUPOIOTIOJIE30BAHNUS;

AKTUBHOTO HENPUSTHUS NEUCTBUH, MPUHOCAIIMX
Bped OKpY’Kalollell MpUpOIHON cpelie, YMEHHUs
MPOTHO3UPOBATh HEOJIArONPHUATHBIE YKOJOTHYE-
CKHE TOCIEJCTBUS NPEANPUHUMAEMBIX Jei-
CTBUH M MPEeAOTBpAILaTh UX;

HaJIMYUsl PAa3BUTOrO SKOJOIMYECKOTO MBbILLIE-
HUS1, 9KOJIOTUUECKON KYJBTYpHhI, ONbITa AESTEIb-
HOCTH 9KOJIOTHYECKON HAINPaBICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS HMH B IIO3HABATENBHOM,
KOMMYHHKAaTUBHOW W COLMAJIBHON TPaKTHUKE,
CHOCOOHOCTH ¥ YMEHHS aKTHBHO IIPOTHBOCTOSITH
HCOJIOTHH XeMopoOuH;

B o6sacTu popMupOBaHUS KYJIBTYPHI 3/10-
POBbI:

MOHUMAaHHs ICHHOCTEH 3J0pOBOro u Oe3omac-
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HOro o0pasa J>KU3HU, HEOOXOTUMOCTH OTBET-
CTBCHHOTO OTHOIICHUSI K COOCTBCHHOMY (hU3U-
9YECKOMY U IMICUXUIECKOMY 3/I0POBEIO;
coOMoIeHAS TpaBHUII 0€30IIaCHOTO OOpaIeHHS C
BEIIECTBAMH B OBITY, TIOBCEIHEBHON JKU3HU U B
TPYJIOBOM AESTEIBHOCTH;

MOHUMAaHHA [IEHHOCTH NPaBUJI WHANBHIYATbHO-
T0 W KOJUIGKTHBHOTO 0O€30TacHOTO MOBEICHUS B
CUTYaIlUAX, YTPOKAIOUINX 3TOPOBBI0 M IKH3HH
JIIOACH;

OCO3HAHMS TOCICACTBUNA M HEIPHUATHS BPECIHBIX
MpUBbIYEK (yMOTPEOICHUS ANKOTOJs, HApPKOTH-
KOB, KypEeHUs1)

Pazpaborumk
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JIUCT UBMEHEHUU

®UO npen-
cemarens
Ne Copepxanue U3MeHeHHsI UK ccbuika Ha mipu- | [THK/YMC, Tomucs
/1 JlaraeMblii TEKCT U3MEHEHHS peanu3yro-
i (ero)
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