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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-
CTBEHHOI'O ITOBEJICHUS 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| cTBA MOJEKYJISIPHOIO M HEMOJEKYISIPHOIO CTpoOe-
HEOPTaHUYECKUX COEAMHEHMH, OKUCIHTEND H HHUsI, paCTBOPBI, BJICKTPOJIMUT WU HEIJICKTPOJIMT, IJICK-
BOCCTaHOBHTEb, IPUHAAJIEKHOCTh BEUIECTB K | TpOJMTHYECKAss IUCCOLMALUS, OKUCIUTENb U BOC-
PAa3IMYHBIM KJaccaM OpPraHMYECKHX COCIUHE-| CTaHOBHUTEJb, OKUCICHHE U BOCCTAHOBJIEHHUE, TEIIO-
HUIL; BOM 3(eKT 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 cmpica [lepu-
onnmueckoro 3akona J[.M. MenzneneeBa. 3aKOHOMEPHOCTH M3MEHEHUS CBOHCTB XUMHUYECKUX dIIe-
MEHTOB, 00pa3yeMbIX UMH MPOCTHIX H CIIOXKHBIX BEIIECTB B COOTBETCTBHH C MOJOKCHUEM XHMU-
geckoro anneMeHTa B [leprogmueckoii cucreMe. MEpOBO33peHUECKOe U HaydyHOe 3HaueHue [lepu-
oanueckoro 3akona /.. MenneneeBa. IIporuossr .M. Menaeneea. OTKphITHE HOBBIX XUMUYE-
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:
ITomemenue -45. KaOuHET €cTECTBEHHOHAYUHBIX JUCLMIUIMH JJIS IPOBEACHUS MPAKTUYECKUX
3aHATHN, AUCLUIIIMHAPHOW, MEXXIUCIUIUIMHAPHON U MOLYJIBHON IOJATOTOBKH.
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». Komnekuust «MuHepansl U yao0peHus».
Komnexus «Kamenusiit yronby. Komnekuus «Antomuanii» ['mobyc 3emnu dpusnyeckuii (9mr).
MynbTuMeauiiHoe 000pyI0BaHUE: IPOEKTOP, IKPaH, KOMIIBIOTED (2 IIT).
[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. BectHuk MockoBckoro ynuepcutera. Cepust 2. Xumus : Hayd. xxypHan / 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-uccnenoBarensckuii MHCTUTYT OHoO-
Meau-1Hckoi xumun uM. B.H. Opexosuua (Mocksa). - 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 HayKd U OOpa3oBaHMs. -
MockBa, 2013-2024. - Wszmaercs ¢ 2013 1. - Bwxomur 12 pa3 B romx. - URL
https://elibrary.ru/contents.asp?id=36852571.
4. Ycnexu coBpeMenHoro ectectBozHanus / OO0 "Uznarensckuii lom "Axanemust EctecTBo3-
Ha-aus". - Ilensza, 2002-2024. - Uzmaercs ¢ 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. - Berxogut 12 pas
B roa. - URL : https://elibrary.ru/contents.asp?

¢ Y4eOHO-METOANYECKHE:
1. CaBenko D. @. Xumus : METOIUYECKUE YKAa3aHUS TI0 BBHITIOJHEHUIO IPAKTHYECKUX PadoT 00Yy-
yarommxcs s cnenranbHocTer: 15.02.16 Texnonorus mammuoctpoeHust; 15.02.17 MonTax,
TEXHUYECKOE O0CTYKMBAaHUE, IKCILUTYaTallls ¥ PEMOHT IPOMBIIIIICHHOTO 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 ctp. 11 u3 20



23.02.07 Texauveckoe oOCTy)KMBAaHWUE W PEMOHT JIBHTATEJICH, CHCTEM M arperatoB aBTOMOOH-
neit; 27.02.07 YnpaBieHue KaueCTBOM MPOIYKIIUH, MPOIECCOB U ycuyr (1mo orpacisim) / 3. @.
Capenko ; Yul'V, Aromex. Texuukym. - 2024. - HeomyGnumkoBanublii pecypc. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/16116.

2. CaBenko J. @. Xumus : METOAMYECKHE PEKOMEHAALINH 110 U3YUYEHUIO TUCIUIUIMHBI U OpTraHu-
3alMK CaMOCTOSATENBHON paboThl 00yJaromuxcs i crenuanbHocTei: 22.02.03 Jlutelinoe mpo-
M3BOJICTBO YEPHBIX W IBETHBIX MeTauioB, 22.02.08 MeTtaymyprudeckoe mpou3BOACTBO (110 BH-
naM mpousBozcTBa), 22.02.06 Capouynoe npou3BoAcTBO, 15.02.12 MoHTax, TeXHUYECKOoe 00-
CIIY)KUBaHHE M PEMOHT MPOMBIILIEHHOTO obOopymoBanus (1o orpacisam), 15.02.17 Monrtax,
TEXHUYECKOE 00CITyKUBaHHE, FIKCIUTyaTal[lsl 1 PEMOHT IIPOMBILIUIEHHOTO 000py10BaHus (0 OT-
pacisam), 15.02.16 Texnonorus mamuaocTpoenus, 23.02.07 Texaudeckoe 00CITy)KHBaHUE U pPe-
MOHT JIBUTATeJel, CUCTEM U arperaroB aBromoowmseit, 23.02.07 Texunueckoe 00CIy)KUBaHUE U
PEMOHT aBTOTPAHCIOPTHBIX cpeacTB, 27.02.07 YnpaBieHne KaueCTBOM MPOAYKIIMH, TPOIIECCOB
u ycnyr (no orpacisim), 09.02.07 Muadopmanmontsie cucteMsl U nporpammupoBanue / 3. @.
Caenko ; Yal'V, Apromex. TexHukyMm. - 2024. - HeomyOnukoBanHblii pecypc. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/16548

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

JIOIKHOCTB COTPYHUKA HAY4HOH OMOIINO- DUO MOJINCH nara
TEKU

e [Ipodeccronanbubie 6a3bl JaHHBIX, THHOPMAITMOHHO-CIIPABOYHBIC CHCTEMBI:
1. DneKTpOHHO-ONOIMOTEUHBIC CHCTEMBI:
1.1. Hudpooit obpazoBarenbHbli pecypc [PRsmart : snekrpoHHO-OMONHOTEUYHAs cUCTEMaA :

caur / OOO Komnanusa «Au Ilm Ap Menua». - Caparos, [2024]. — URL:
http://www.iprbookshop.ru. — Pexxum pmoctyma: [uis 3aperucTpup. moib3oBaTeneid. - Tekcr :
3JIEKTPOHHBIN.

1.2. O6pazoparensHas mnardopma FOPAUT : o6pasoBaTenbHbIi pecypc, HIeKTPOHHas GHOIHO-
teka : caiit / OOO DnekrponHoe m3matenbctBo «IOPAUT». — Mocksa, [2024]. - URL:
https://urait.ru . — Pe>xum goctyma: Juist 3aperucTpup. mojib3oBareneil. - TeKCT : 371eKTPOHHBIH.
1.3. ba3za nannbIX «OnekTpoHHas Oubnmuoreka texHudeckoro BY3a (OBC «KoHcynpTaHT CTY-
JIEHTa») : AJIEKTpOHHO-OMOmuoTeyHas cuctema : calT / OOO «lloaurexpecype». — Mocksa,
[2024]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum noctyma: jyis 3aperu-
CTPUP. MOJIb30BATENIEH. — TEKCT : 3JIEKTPOHHBIN.

1.4. KoHcynbpTaHT Bpaua. DJIeKTpOHHAs MEIUIIMHCKas OubinoTeka : 6aza naHHbIX : cailt / OO0
«BpIcmas 1mKosa opraHu3aiy U ypaBieHHs 3/1paBooXpaHeHneM-KoMIIeKCHbIH MeTUITMHCKUN
KoHCanTHHI». — Mocksa, [2024]. — URL: https://www.rosmedlib.ru. — Pexxum goctyna: s 3a-
perucTpup. noub3oBarenei. — TEeKCT : 3eKTPOHHBIN.

1.5. bonpmmas meguiuHckas OMOIMOTEKA | AIEKTPOHHO-OMOMHoTeuHast cucrema : cait / OO0
«bykamy. — Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum nocryma: ajis
3apEeruCTpUp. MOJb30BaTENEH. — TEKCT : JIIEKTPOHHBIH.

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

1.7. BBC Znanium.com : saeKTpOoHHO-OMOIHoTeYHass cucteMa : cait / OO0 «3HaHUyM». -
Mockga, [2024]. - URL: http://znanium.com . — Pexwum noctyna : Ui 3aperucTpup. Mojab30Ba-
Tesel. - TeKCT : AIEeKTPOHHBIMN.

2. Koncynprantllimtoc [DnekTpoHHblid pecypc]: cnpaBouyHast npaBoBas cuctema. / OO0 «Kon-
cynbTaHT [lmocy - DnektpoH. naH. - Mocksa : Koncynerantllntoc, [2024].

3. eLIBRARY.RU: nayunas snextpoHHas oubnuoreka : cailt / OOO «Hay4ynas DnekTpoHHas
bubnuoreka». — Mocksa, [2024]. — URL.: http://elibrary.ru. — Pexxum moctyma : ajas aBTOPHS.
[IoJIb30BaTesed. — TEeKCT : 2JIEKTPOHHBIN

4. denepanbHas rocynapcTBeHHas wHopMalmoHHas cucteMa «HarmoHanbpHas 3IEKTpOHHAS
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e [IporpamMmHoOe obecrieueHue
1. OC Microsoft Windows
2. MicrosoftOffice 2016
3. «MoitOduc CranmapTHBIIN

CornacoBaHo:
N i
Benymmii nxxenep / ___ Ilypenko 10.B. / ' d | 27.05.2024
JomxuocTs cotpyaunka YUTuT (%[0} TIOJIUCH jaTa

3.3. Cneyuanvhule ycnosus ons obyyaiowuxcs ¢ OB3

B cinyyae HeoOxonumocTH, 00y4arOIMMCS U3 YKCIIA JIML ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU
310pOBB (110 3asBJICHUIO 00YUaIOIIEerocs) MOTYT MPEeJIaraTbCsi OJJHU U3 CIEAYIOIINX BAPUAHTOB
BOCIIPUATHS HHPOPMALIUH C YUYETOM MX UHJIUBUAYAIbHBIX ICUXOPU3NIECKUX OCOOCHHOCTEH:

— JJ1S1 UL ¢ HAapYLIEHUSIMH 3pEHUS: B IIeYaTHOW opMe yBeIMUEHHBIM MIpUPTOM; B Qop-
M€ OJJICKTPOHHOTO JIOKyMeHTa; B (opme aynuodaitna (mepeBoa ydeOHBIX MaTepuajoB B
ayauogopmar); B nedatHoil gopme Ha si3pike bpailnis; uHAMBUAYalIbHBIE KOHCYIbTALUU C MIPH-
BJICUCHHEM TH(IIOCYPOTIEPEBOTUNKA; HHIUBUIYaTbHBIC 33/IaHUSI K KOHCYJIBTAINH.

— JUIs JIUI] C HApYILIEHUsIMU CIyXa: B Ie4aTHOU Gopme; B (hopMe IIEKTPOHHOTO JIOKYMEH-
Ta; BHJIEOMATEpHAIIBI C CyOTUTpaMH; WHAWBUYAIbHbIE KOHCYJIbTAIIMN C IPUBJICUCHHEM CYpPJIO-
NepeBOIYMKa; UHUBHIYaIbHbIC 3a/IaHUS U KOHCYJIbTAIUH.

— JUTS JIUI C HAPYIICHUSIMU OTIOPHO-JIBUTATEIILHOTO arnapara: B eyatHoi ¢opme; B hop-
M€ 3JIEKTPOHHOTO JOKYMEHTa; B ¢opme ayanodaiiina; WHANBUIYyaIbHBIC 3aJJaHUs U KOHCYJIbTa-
1117078

- B ciayyae HEOOXOIMMOCTH MCHOJNb30BaHUS B Y4eOHOM IIpolLecce YacTUy-
HO/MCKITIOYUTENBHO JUCTAHIIMOHHBIX O00pa30BaTEeNbHBIX TEXHOJOTHH, OpraHuzanus padoThl
MIIC ¢ obywarommmucs ¢ OB3 u uHBanuAaMH NMpeaycMaTpUBaeTCs B JIEKTPOHHOM MHpOpMa-
IIMOHHO-00Pa30BaTENILHON Cpeie ¢ YUETOM UX MHAWBUAYAIBHBIX NMCUXO(PU3NYECKUX OCOOCHHO-
CTEH.

4. CAMOCTOSATEJBHASA PABOTA OBYYAIOILIUXCHA
Copneprxanue, TpeOOBaHMs, YCIOBUS U MOPSIOK OpraHU3alliid CAMOCTOSTEIbHON paboThI
o0yyaromuxcs ¢ y4eToM (popMbl 00ydeHUs ONpeaesoTcs B cOOTBeTcTBUH ¢ «Ilonoxenuem o6
OpraHM3alli CAMOCTOATEIbHOW pabOThl OOYYAIOMIMXCS», YTBEPXKICHHBIM YUEHBIM COBETOM

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

5. KOHTPOJIb U OEHKA PE3YJIbTATOB OCBOEHUSA Y]

KonTposib u olieHKa pe3yiabTatoB OCBOCHHS Y/l OCyIECTBIsIETCS MpEnoiaBaTeieM B Mpo-
11ecce MPOBEACHHUS MTPAKTUYECKHUX 3aHATHH 1 Ta00paTOPHBIX paboT, TECTUPOBAHUS, a TAK)KE BbI-
MOJIHEHUS! 00YUaIOLTUMUCS UHINBUYaTbHBIX 3aJaHHM, UCCIIEJOBAHUHA.
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PesynbraTsl
(YCBOCHHBIC 3HAHUS, OCBOCHHBIC
YMCHUS ¥ KOMIICTCHIIHH)

OCHOBHBIC MOKA3aTENN OLICHKH
pesynbTaTa

DopMbl, METOJIBI
KOHTPOJISI U
OIICHKU pe3yibTa-
TOB 00yYeHUS

V1 - Ha3pIBaTh U3yUYEHHBIE BEIIECTBA
M0 «TPUBHAIBHON» WIH MeEXTyHa-
POIHOI HOMEHKIIATYpE

YMEHHE KIacCH(QHUINPOBATh XUMHYECKHE 3Je-
MEHTBI, TIPOCTHIC BEIECTBA, HECOPraHUYECKUE U
OpPTaHWYIECKHE COCAWHEHUS, XMMHUYECKHE IIPO-
LIECCHI

VY2 - ompenenaTs. BaJeHTHOCTb U
CTENEHb OKHUCJIEHUS XUMHYECKHX
3JIEMEHTOB, THUI XUMHUYECKOU CBS3U
B COCOUHEHMSIX, 3apsAl MOHA, Xapak-
Tep Cpelbl B BOAHBIX pacTBOpax He-
OpPraHn4cCKux CoeﬂHHeHHﬁ, OKHCJIU-
TCJIb W BOCCTAHOBUTECJIb, IIPUHAI-
JIEKHOCTh BELIECTB K Pa3IN4HbIM
KJIacCaM OPTaHUYECKUX COECTMHEHUI

MOJCIUPOBAHUE MOJIEKYJ HEOPTraHWUYECCKUX U
OPraHNYCCKUX BEIUIECTB

V3 - xapakTepu3oBaTh: JJIEMEHTHI
MajblX MEPHOJOB IO HX MOJOXKe-
HUI0O B [EPUOJAUYECKON CHCTEME
J.N. MenneneeBa; o0mue XuMHYe-
CKHE CBOWMCTBAa METAJUIOB, HEMETal-
JIOB, OCHOBHBIX KJIACCOB HEOpPTaHH-
YECKMX W OPTaHMYECKUX COCIMHEe-
HUHM; CTpPOCHHE W XHMHYECKUE
CBOWCTBA M3YYCHHBIX OPTaHUYCCKUX
COCOUHCHUMN

YMEHHUE T0JIb30BaThcs 00s3aTeNbHBIMU  CIIpa-
BOYHBIMU MaTepuanamu: Ilepuonnyeckoii cu-
cremoit xumuueckux anemenToB J[. Y. MeHne-
JeeBa, TAaOMUIICH PacTBOPUMOCTH, 3JICKTPOXH-
MHYECKAM PSIIOM HAIpsDKCHHH METallIoB, psi-
JIOM 3JICKTPOOTPHUIATEIEHOCTH — JUIS XapaKTe-
PUCTHUKH CTPOCHHS, COCTaBa M CBOMCTB aTOMOB
XUMUYECKUX DJIEMCHTOB

V4 -  OOBIACHATH: 3aBUCHMOCTH
CBOWCTB BEIIECTB OT MX COCTaBa W
CTPOEHUS; IPUPOAY XUMHUYECKOU

CBs3M (MOHHOUM, KOBAJCHTHOU, Me-
TaJJIMYECKON), 3aBHCUMOCTh CKOPO-
CTU XMMHUYECKOM peakLuu U IOJIO-
JKEHHMS XUMHYECKOTO PABHOBECHS OT
pa3IMYHbIX (AKTOPOB

YCTaHOBJIEHHWE 3aBUCHUMOCTU CBOMICTB U NpUMe-
HEHUsI BaXXKHEHIIMX OPraHUYeCKUX COEAMHEHUMH
OT UX XUMHYECKOTO CTPOEHHUS, B TOM 4YHCIIE U
0OYCIIOBJICHHBIX XapakTepOM 3TOTO CTPOCHHS
(TpeneNbHBIM WM HeTIPEeIeTbHBIM) U HATUYHUEM
(hYHKIIMOHATBHBIX TPYIIIT

V5 — BBHINIOJTHATh XMMUYECKHHA JKC-
TICPUMEHT o pacro3HaBaHHIO
BaXHEHIINX  HEOPTaHUYECKHX U
OpPTaHHUYECKUX BEIIECTB

YMEHHE IPOBOJIUTH CaMOCTOSATENIbHBIH XUMHYE-
CKHH HKCIIEPUMEHT M HaOJIIOAATh JEeMOHCTpAIIH-
OHHBII 3KCHEPUMEHT, PUKCHPOBATh PE3yIbTATHI
W JIeTaTh BBIBOABI M 3aKJIIOYCHHUS 10 PE3ylbTa-
Tam;

ONHCHIBATh KOHKPETHBIE XUMHYECKHE PEeaKIuH,
YCIIOBHS MX IPOBENEHUS M YIPABICHUS XUMHUYE-
CKHUMH TIPOIeCCaMiu

31 - BaXHEHIIHE XUMHYCCKHUE TOHS-
THS. BEIIECTBO, XUMHUYECKHUH DdIie-
MEHT, aTOM, MOJIEKYJa, OTHOCHUTEb-
HbI€ aTOMHasi ¥ MOJIEKYJISIpHAs Mac-
Chbl, MOH, JJIOTPOIHUS, U30TOMbI, XU-
MUYecKasi CBsI3b, JJIEKTPOOTpHIIA-
TEIBLHOCTh, BAJIEHTHOCTh, CTEIEHb
OKHUCJIEHHSI, MOJIb, MOJIIpHAs Macca,
MOJISIPHBIA 00BEM, BEIIECTBA MOJIE-
KYJSIPHOTO M HEMOJEKYJSPHOTro
CTPOEHHSI, PACTBOPBI, JIEKTPOIUT U
HE3JICKTPOJIUT, 3JCKTPOJIUTHUECKAs
IUCCOIMANNS, OKHCINTEIb WU BOC-
CTaHOBHUTEIIb, OKHCIICHHE W BOCCTa-
HOBJICHHE, TeTuIoBOW 3(pdexT peak-
LMY, CKOPOCTh XHUMHYECKOM peak-
1Y, KaTallu3, XUMUYECKOE PaBHOBE-
CHe, YIIICPOJHBIA CKeneT, (QyHKIHMOo-

[IOHMMAHHUE XMMHMUYECKONM KapTHHBI MHUpPA Kak
HEOThEMJIEMON YacTH LEIOCTHOW HAay4HOU Kap-
THHbI MHPA,;

3HaHME (TTOHMMAaHWE) TEPMHHOB, OCHOBHBIX 3a-
KOHOB U Ba)XHEHIIMX TEOpUH Kypca OpraHuye-
CKOH M o01Iel XuMun

Texymuii KoH-
TPOJIb: YCTHBIN
OIIpOC, KOHTPOJIb
HaJl BBITIOJIHEHHU-
€M MIPaKTHYECKUX
pabot, Tectupo-
BaHUE

IIpomesxyTouHas
aTTeCTALMs:
nudhepeHImpo-
BaHHBIN 3a4eT
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HaJlbHasd rpyiira, u3oMmepus, roMmoJio-
Tus

32 — OCHOBHBIE 3aKOHBI XHMHH:
COXpaHCHHS MAcCChl BEIIECTB, IIO-
CTOSIHCTBA COCTaBa, MEPHOIUYSCKHUN
3aKOH

— 3HaHue (MOHUMaHHWE) TEPMUHOB, OCHOBHBIX 3a-
KOHOB W Ba)XHEHIIUX TEOpHIl Kypca opraHHue-
CKOH M 00mIell XUMUH, pelIeHne 3a1aq Ha OCHO-
BE€ M3yUCHHBIX 3aKOHOB

33 — OCHOBHBIE TEOPHUH XUMHH:
XUMHYECKOH CBS3H, 3JCKTPOJHUTHU-
YeCKOM JVICCOIMAIINH, CTPOCHHS
OpraHUYECKHUX COEAUHEHUN

— 3HaHWe (MOHWMaHWE) TCPMUHOB, OCHOBHBIX 3a-
KOHOB M Ba)KHEHMIINX TEOpPHIl Kypca opraHuye-
CKOH M 00mIell XUMUH, pelIeHne 3a1aq Ha OCHO-
B€ M3yUCHHBIX 3aKOHOB M TEOPHH

34 - BakHEHIINE BEIIECTBA M MarTe-
pHaibl OCHOBHBIC METAJLIbl M CIUIA-
BBI; CepHasl, COJITHAs, a30THAs M YK-
CyCHasl KHCJIOTHI; IICJIOYH, aMMHAK,
MUHEpaJlbHBIE yNOOpEeHHus, MeTaH,
STUJIEH, alleTHIIEH, OEH30JI, 3TaHOII,
JKUPBI, MbLIa, TJIFOKO3a, C€axaposa,
KpaxmaJj, KieTdaTka, OenKH, UCKYyC-
CTBEHHBIE U CUHTETUYECKHE BOJIOK-
Ha, Kay49yKH, IJIACTMACCHI.

— yMeHHE KIacCH(HUIMPOBATh XHUMHUYECCKHE DdJe-
MEHTEHI, MIPOCTHIC BEIECTBA, HEOPTAaHMYCCKUE H
OpraHUuYecKHe COEAMHEHUS, XMUMHUYECKHUE IMpo-
LIECCHI;

—  YMECHHE XapaKTepH30BaTh OOIIME CBOICTBA, IMO-
JydeHUe U MpUMEHEHHe M3y4YeHHBIX KJacchl He-
OpraHUYECKUX M OPraHMYECKHX BEIIEeCTB U HX
BaKHEHINX NpeACTaBUTENECH

OK 01. BriOuparts cmoco0Osl perie-
HHS 3a1a4d NpoQecCHOHATIBHON nes-
TENBHOCTH HPHUMEHUTEIBHO K pas-
JIMYHBIM KOHTEKCTaM.

B yacTH TPY10BOr0 BOCHUTAHMSA:

—  yYBaXeHHUS K TPYyHy, JIOASAM TpyJAa U pe3yibTa-
TaM TPYJOBOU JEATEIBHOCTH;

— TOTOBHOCTH K OCO3HAHHOMY BbIOODY HHIMBUIY-
aNbHOU TpaeKTOpHH o00pa3oBaHus, Oymyrieit
npodeccud U pean3aliil COOCTBCHHBIX KH3-
HCHHBIX IIJIAaHOB C y‘léTOM JIMYHOCTHBIX UHTECPE-
COB, CIOCOOHOCTEW K XMMHH, UHTEPECOB U MO-
TpebHoCTel 001IeCTBa;

- YCTaHOBKM Ha aKTUBHOC Y4YaCTHUC B PCUHICHUU
MPaKTHYECKUX 3a]a4 COI[HAJbHOU HANpPaBICH-
HOCTH (B paMKaX CBOCH IPYIIIIbI, TEXHUKYMA);

—  HMHTepeca K NpakTHYeCKOMY U3ydeHHUro npodec-
CHii Pa3lUYHOrO pojJia, B TOM YHUCIE HA OCHOBE
MPUMEHEHHUS MPEIMETHBIX 3HAHUI 110 XUMUHY;

OBnajeHne YHHUBEPCAILHBIMH Y4eOHBLIMH TMO-

3HABATEJIbHBIMHU JeHCTBUSAMH:

a) 0a30BbIe JIOTHYECKHE IeliCTBHUSA .

—  CaMOCTOSITENBHO (HOPMYIHUPOBATH U AKTYaIH3H-
poBath MpobiIeMy, BCECTOPOHHE €€ paccMaTpH-
BaTh,

—  ONpeneNsaTh LU IeSITeNbHOCTH, 3a/iaBasi napa-
METPBI U KPUTEPHUU HX JOCTHXKEHUSI, COOTHOCHTh
pe3yJbTaThl JESITENILHOCTH C MOCTABICHHBIMU
LEISIMU;

—  KCIOJIb30BATh MPH OCBOCHHU 3HAHUN MPUEMBI
JIOTUYCCKOT'O MBIIIIJICHUSA - BBIACIATH XapaKTep-
HbBIC TIPHU3HAKH MHOHATHH H yCTaHaBJIMBATb HX
B3aMMOCBSI3b, MCIIOJIB30BATH COOTBETCTBYIOIINE
IIOHATUSA IJIA OG'ES[CHCHI/IH OTACJIIbHBIX (l)aKTOB n
SIBJICHU,

- BBI6I/IpaTI) OCHOBAaHHUA U KPUTCPUU JIA KIIaCCH-
(huKanuu BEIIECTB U XUMUYECKUX PEaKINil;

—  YCTaHaBIMBATh MPHUYHUHHO-CIICJICTBEHHBIE CBSI3H
MEK/Ty U3y4aeMBbIMH SIBIICHHUSIMHU;

—  CTPOWTH JIOTHYECKHE PACCYXIeHUS (MHIYKTUB-
HbIC, JEAYKTHBHBIC, [0 AHAJOTHH), BBISBIISATH
3aKOHOMEPHOCTH W TMPOTHBOPEYUs] B paccMmar-
pPHBaEMBbIX SIBICHUSX, (POPMYIHPOBATH BBIBOJIBI
1 3aKIIIOUCHHS;

— MPHUMEHATh B Mpollecce MO3HAHMs, UCIOJb3ye-

WnTepnperanus
PpEe3yNIbTaTOoB
HaOIrOAeHNH 3a
JIESITETEHOCTBIO
00yuJaroIerocs B
IpoIiecce 0cBoe-
HUS y4eOHOMI
JIICLUTLITHHBI
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Mbl€ B XUMHUU CHUMBOJIMYECKHE (3HAKOBBIE) MO-
JIeTH, TIPeoOpa3oBbIBaTh MOJIEIBHBIE MPEACTaB-
JICHUs - XMMHMYECKHH 3HaK (CHMBOJI) 3JICMEHTa,
XuUMu4decKkas (GopMmyna, ypaBHCHHE XUMHUYECKOH
peakmuyu - TMpH PEIICHHH YYeOHBIX IO3HaBa-
TENBHBIX M TIPAKTUYECKHX 33/1a4, HPUMEHSIThH
Ha3BaHHBIC MOAECIBHBIC MPEACTABICHUS AJIS BBI-
SBJICHUSI XapaKTEPHBIX IPU3HAKOB H3Yy4aeMbIX
BEIECTB M XMMUUECKHUX PEAKIIHH.

0) 6a30BbIE HCCIIENOBATEIBLCKHE NeHCTBUS:

BJIaJIETh OCHOBAMM METOJIOB HAy4YHOTO TO3HA-
HUS BEIICCTB M XMMHUYECKHUX Peakiuii; Gpopmy-
JUpOBaTh 1IENIM U 33JaYyd HCCIEIOBaHUs, HC-
M0JIb30BaTh IOCTABJICHHBIE W CaMOCTOSITCIIBHO
c(hopMyIHPOBaHHBIC BOIMPOCHI B KAueCTBE HH-
CTpYMEHTa MO3HAaHUS W OCHOBHI s (popMupo-
BaHUS THUIIOTE3Bl II0 TMPOBEPKE IMPABHIHHOCTH
BBICKa3bIBACMBIX CYXKICHUI,

BIIAJICTh HABBIKAMH CaMOCTOSTEILHOI'O ILIAHHM-
POBaHUS W MPOBEACHUS YUCHHMUYECKUX SKCIICPH-
MEHTOB, COBEPIIICHCTBOBATh YMEHUS HAOII01aTh
32 XOJIOM MpOILIECca, CaMOCTOSTENBHO MPOTHO-
3UpOBAaTh €ro  pe3yiabTar, (HOPMYIHPOBAThH
000011IeHNs ¥ BBIBOABI OTHOCUTEIBHO JIOCTO-
BEPHOCTH PE3YyJIbTATOB HUCCIICOBAHMS, COCTaB-
JISITh 0OOCHOBAHHBIN OTUET O MPOJIENAHHOMN pa-
oore;

nproOpeTaTh OMBIT CTYACHYECKOH HCCIIeoBa-
TENBCKOH W TIPOCKTHOW AEATENbHOCTH, IMPOSB-
JIATh CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOS-
TENBHOMY MTOUCKY METOAOB PEIICHHs MpaKTHIe-
CKUX 3a/1a4, TIPUMCHEHHUIO Pa3JIMYHBIX METOJOB
MTO3HAHUS.

OBjajeHne YHHBEPCAJIbHBIMH PeryasiTHBHBIMHU
JeHCTBUSIMU:

CaMOCTOSITENIBHO TJIAHUPOBATh U OCYIIECTBIATH
CBOIO TO3HABATENBbHYIO NIEATENBHOCTH, OIpeJe-
nss e€ IenmM M 3aJa4d, KOHTPOIUPOBATH W IO
Mepe HEeOOXOTUMOCTH KOPPEKTHPOBAThH Ipeia-
raeMblid aJIrOpPUTM JEHCTBUM NMpHU BBINOIHEHUU
YYeOHBIX W HWCCICHOBATCIBCKUX 3a/ad, BHIOH-
patb HauOonee 3 PEeKTUBHBIN crtocob nx pemie-
HUS C y4ETOM MOJYYEHHUs HOBBIX 3HAHUU O Be-
[IECTBAX U XUMHUYCCKUX PEAKIIUIX;
OCYIIECTBIIATh CAMOKOHTPOJIb CBOCH JEATENb-
HOCTH Ha OCHOBE CaMOAaHaJlh3a U CaMOOIICHKH.

OK 02. Mcmons30BaTh COBpEMEHHEIE
Cpe/CTBA TOMCKA, aHAllN3a U MHTEp-
nperanyy HHGOpMaIu 1 nHpopMa-
IIMOHHBIE TEXHOJIOTMU JUIS BBINOJ-
HEeHus 3ajady  NpoQecCHOHATbHON
JIeSITETbHOCTH

B 00/1acTH HeHHOCTH HAYYHOT0 MO3HAHUS:

chopMHpPOBAaHHOE MHPOBO33PEHUS, COOTBET-
CTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HAYKH U OOIIECTBEHHON TPAKTHKWY;

MOHUMAaHHUS CIICIUPUKN XUMUU KaK HayKH, 0CO-
3HaHUS €€ POy B (POPMHUPOBAHUH PAIHOHAIB-
HOTO HAy4YHOTO MBILIUIEHUS, CO3JaHUM ILIeJIOCT-
HOTO TMPEICTABICHUS 00 OKPYKAIOUIEM MHpE
KaK O €IMHCTBE MPUPOJIbl U YEJOBEKa, B MO3HA-
HUHM TPUPOJHBIX 3aKOHOMEPHOCTEH U peIleHUH
po6JIeM COXpaHeHHS IPUPOTHOTO PAaBHOBECHS;
yOSXKIEHHOCTH B 0OCO0OW 3HAYUMOCTH XHMHHU
JI7I COBPEMEHHOW LIMBWJIM3ALMU: B €€ TYMaHH-
CTUYECKOW HAINpaBJICHHOCTH U Ba)XHOW pOJH B
CO37IaHMHM HOBOW 0a3bl MaTepHabLHON KYJbTY-
pBI, pEIICHUH TI00aTBHBIX HPOOIEM YCTOHYH-
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BOTO Pa3BHUTHsI YEIOBEUECTBA - CBIPHEBOM, DHEP-
TEeTUYECKOM, MUIIEBOM W JKOJOTHYECKOH 0e3-
OMACHOCTH, B Pa3BUTHH MEIUIIMHBI, obecreye-
HUM YCJIOBHH YCIHEIIHOTO TPyJa M JKOJOTrHdYe-
CKH KOM(OPTHOH XKM3HU KaKIOTO WieHa oomie-
CTBa;

€CTECTBEHHO-HAYYHOU T'PaMOTHOCTH: IMOHUMa-
HHSI CYI[HOCTH METOJIOB MO3HAHUS, UCIIOJIb3ye-
MBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HC-
MOJIb30BATh MTOJyYaeMble 3HAHUS JJIsl aHAIN3a U
OOBSICHEHUS SIBJICHUIM OKPYXKAIOIIEr0 MHpa M
MPOUCXO/IAIIUX B HEM U3MEHEHUH, YMEHUS Je-
JaTh OOOCHOBAaHHBIC 3aKJIIOUCHHS HAa OCHOBE
HAyYHBIX (DAKTOB M MMEIOIIUXCS JAHHBIX C Iie-
JIBIO MTOJTYUCHHA JOCTOBCPHBIX BHIBOJOB,
CIOCOOHOCTH CaMOCTOSITEIBHO — HCITOJIB30BaTh
XMUMHUYECKHE 3HAHHs Ui PEUIeHHs MpodieM B
pCabHBIX KHU3HEHHBIX CUTYAIUSIX;

MHTEpeca K TO3HAHUIO M HCCIEHA0BATEIBCKON
JIESTEIBbHOCTH; TOTOBHOCTH M CIOCOOHOCTH K
HeNpephIBHOMY 00pa30BaHMIO0 U caM0oo0pa3oBa-
HUIO, K aKTUBHOMY IOJYYCHUIO HOBBIX 3HAHUH
10 XUMMHUHU B COOTBECTCTBHU C XHU3HCHHBIMU II10-
TPeOHOCTIIMU;

HHTEpeca K 0COOGHHOCTSM TpyJa B pa3iIMYHbBIX
chepax mpoheCCHOHATBHOM e TEIbHOCTH.

OBjajeHne YHUBEPCAJIbHBIMM y4eOHBIMHU IO3HA-
BaTeJbHbIMH AeiCTBUSIMH:

OPHEHTHPOBATHCSI B PA3IMYHBIX HCTOYHHKAX
nHpopManuy (HayIHO-TIOMYJISIpHAsT JIUTEpaTypa
XMUMHYECKOTO COAEPKaHUs, CIIPaBOYHBIE ITOCO-
6us1, pecypcbl MHTepHeTa), aHATU3UPOBATh MH-
(dopmario pasiMuHBIX BHAOB M (QOpM mpen-
CTaBJICHUsI, KPUTHYECKH OLIEHMBaTh €€ JI0CTO-
BEPHOCTh U HEMPOTHBOPEUHUBOCTD;
(hopMyITUpPOBaTH 3aIPOCH U MIPUMEHSTH pa3iny-
HbI€ METOJBI NPHU TOUCKE U 0TOOpe mHpOpMa-
IIMH, HEOOXOJUMOHN JUIS BBITIOJIHEHHS y4EOHBIX
3a1a4 ONpeAeIEHHOTO THIIA;

pUOOpeTaTh ONBIT HMCHONB30BaHUS HH(MOpMa-
IIIOHHO-KOMMYHHUKATHUBHBIX TEXHOJIOTHH W pa3-
JIMYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSATENILHO BBIOMpATh ONTHMAIBHYIO (op-
My TpeICTaBlIeHUs WH(OpMAIMH (CXEMBI, Tpa-
(huKkH, AUarpamMMel, TaOJUIBI, PUCYHKH H JpY-
rue);

UCIIONIb30BaTh HAYYHBIN SI3bIK B Ka4eCTBE Cpej-
CTBa IpH paboTe ¢ XUMHUYECKOW MHPOPMAIHEi:
NPUMEHATh MEXIIpeAMETHbIEe ((pU3HYecKkue u
MaTeMaTHYecKHe) 3HaKH U CUMBOJIBI, (DOPMYJIBI,
ab0peBHaTypbl, HOMEHKJIATYPY;

UCIIONIb30BaTh W IIPeoOpa3oBHIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJISTHOCTH.

OK 04. DddextuBHO B3auMoeH-
CTBOBATh M pabOTaTh B KOJIJIEKTUBE U
KOMaHJIe

B yacTn IPaKAaHCKOI0 BOCIUTAHUSA

0CO3HAHHS 00YYAIOIUMUCS CBOUX KOHCTUTYIIU-
OHHBIX TIpaB M 00S3aHHOCTEH, yBa)kKeHHS K 3a-
KOHY H IIPaBOTIOPSIIIKY;

MPEICTaBICHNASA O COIMAJIbHBIX HOpMax M Tpa-
BIJIAX MEXJIMYHOCTHBIX OTHOIICHUI B KOJJICK-
THUBE;

TOTOBHOCTH K COBMECTHOHM TBOpYECKOH Jesi-
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TENILHOCTU TIPH CO3JaHUH YYEOHBIX HPOEKTOB,
pelieHur y4eOHBIX W T03HAaBaTEeNbHBIX 3a7ad,
BBITIOJTHEHUH XUMUYECKUX 3KCIIEPUMEHTOB;
CIOCOOHOCTH NMOHMUMATh M NPUHUMATh MOTHBBI,
HAMEPEHMs, JIOTUKY M apryMEHTHl APYTUX HpH
aHAIM3€ Pa3IMIHBIX BHIOB y4eOHOI esITeNbHO-
cTH;

B o6s1acTu TPYAOBOro BOCIIMTAHUS:

KOMMYHHUKATUBHON KOMIIETCHTHOCTH B y4eOHO-
HCCIIEI0BATEIbCKON IS TENbHOCTH, OOLIECTBEH-
HO TIOJIE3HOM, TBOpPUECKON U APYTUX BUIAX Jes-
TENbHOCTH;

OBnaueHne YuuBepCaJdbHbBIMU KOMMYHHUKATHUB-
HBIMH HeﬁCTBHﬂMH:

3a/1aBaTh BOINPOCHI IO CYIIECTBY 00CYXIaeMOi
TEMBI B XOJ€ JUAJIOTa /WM JUCKYCCHH, BBICKA-
3bIBaTh UJeH, (HOPMYIHPOBATH CBOU IPEIJIONKe-
HHSl OTHOCHTEINIHHO BBITOJHEHHS MPEII0KCHHOM
3a/1a4H;

BBICTYIIATh C MPE3CHTalUel pPe3yIbTaTOB II03HA-
BaTEJIbHOW JESTENbHOCTH, IOIYYEHHBIX CaMo-
CTOSITENIEHO WJIM COBMECTHO CO CBEPCTHHKAMH
NPY BBINOJHEHUH XMMHUUYECKOTO IKCIIEPUMEHTA,
IPaKTUYECKOH paboThl MO  HCCIICIOBaHUIO
CBOWCTB H3y4aeMBIX BEIIECTB, pealn3aluu
yueOHOro TpoekTa u (HOpMyJIUPOBATH BBHIBOJBI
1O pe3yibTaTaM INPOBEASHHBIX HCCIICNOBaHUIT
MyTEM COTrJIacOBaHHMs IO3HLUI B X0le 00Cyxae-
HHS M 0OMEHA MHEHHSIMH.

OK 07. CogeiicTBOBaTh COXpaHEHUIO
OKpYKalomenl cpenel, pecypcocde-
PEKEHHIO, TPHUMEHSATh 3HAHHA 00
W3MEHEHUW KIWMaTa, MPUHITUIIBI
OepexJIMBOTO  MPOU3BOJCTBA, -
(hexTHBHO MEWCTBOBAaTH B YPE3BHI-
YalHBIX CUTYaLUAX.

B 00/1acTH 2K0JI0rHYeCKOro BOCIIMTAHUSA:

9KOJIOTMYECKH IIeJIECO00Pa3HOTO OTHOMICHUS K
HOPUPOJE, KaK UCTOUYHUKY CYIIECTBOBAHMS KH3-
HH Ha 3eMJIe;

MOHUMAaHHA TJI00aJHHOTO XapakTepa HSKOJIOTH-
9eCKHX NpoOjeM, BIMSIHHUA 3KOHOMHYECKUX
MIPOIIECCOB HAa COCTOSHHE NPUPOAHOM M COLU-
aJIbHOU CpeJbl;

CO3HAHMSI HEOOXOAUMOCTH HCIIOJIb30BaHUS J0-
CTHKEHHH XUMHH JUI PEIICHUs] BOIIPOCOB palu-
OHAJBHOTO IIPUPOJONOIb30BAHNUS;

AKTUBHOTO HETPUATHA JCHCTBUM, MPHUHOCSIIUX
BpeJl OKpYXKarolllel NMPUPOJHOU cpese, yMEHUsS
MPOTHO3UPOBATh HEOJIAroNpPUSTHBIE YKOJIOIHYe-
CKHE TIOCIEACTBUS TPENNPUHUMAEMBIX JIeH-
CTBHIH M MIPEeIOTBpANIaTh HX;

HQJIMYHAS PA3BUTOTO HKOJOTHYECKOTO MBIIIIIe-
HUSI, DKOJIOTHYECKON KYJIBTYPHI, OIBITA JIESTEIb-
HOCTH 3KOJIOTHYECKON HATPaBIEHHOCTH, YMEHHUS
PYKOBOJICTBOBAaTECSI WMH B II03HaBaTEIBHOH,
KOMMYHHUKaTUBHOM U COLMAIbHON IpaKTHKE,
CIOCOOHOCTH M YMEHHSI AKTHBHO IPOTHBOCTOSTh
nyeoaornu xemodooumu;

B o01acTn popMupoBaHus KYIbTYPbI 3/10-
POBbS:

MOHUMAaHHS ICHHOCTEH 3J0pOBOro u Oe3omac-
HOTO 00pasa >KU3HU, HEOOXOIUMOCTH OTBET-
CTBEHHOTO OTHOINEHUS K COOCTBEHHOMY (H3H-
YECKOMY U TICHXHYCCKOMY 3I0POBBIO;
coOI0ICHYSI TIPaBHJT OE30TTIaCHOTO OOpaIIeHHUS ¢
BEIIIECTBAMH B OBITY, MIOBCEIHCBHOMN JKU3HU M B
TPYAOBOM JCATEIHHOCTH;
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MOHMMAaHHMS [IEHHOCTH TPaBHJ WHAWBUIYAIbHO-
TO ¥ KOJUIEKTHBHOTO 0€3011acHOTO MOBEACHHS B
CUTYyalUsIX, YIPOXAIOMIUX 370POBbI0O M KHU3HU
JIIOJICH;

OCO3HAHHS IOCIEICTBHI U HENPHUITUS BPETHBIX
npuBbIYeK (ymOTpeOIeHNsT alIKOTroisd, HApKOTH-
KOB, KYpeHH)

?a3paboTYmK
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JIUCT UBMEHEHUU

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