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1. IOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma o011eo0pa3oBaTeIbHOTO YUeOHOTO MpeaMeTa « XUMUS
npenHasHadyeHa Jis u3ydenus xumun B koimemke JKKX AI'ACY, peanuzyromem
o0pa3oBaTeNbHyI0 MpOorpaMMy CpeaHero oOmero oOpa3oBaHUs B Ipeaenax
OCBOCHHMSI OCHOBHOM TMpodeccuoHalbHON o0pa3oBaTenbHOM mporpammel CITO
(IITIICC3) mna ©6a3e ocHOBHOrO 0Omero oOpa3oBaHWs TPH TIOJATOTOBKE
KBaTU(UIIMPOBAHHBIX ~ paboumx, ciayxamux 1o crnenuanbHoct 08.02.04
«BomocHabxeHne 1 BOJOOTBEICHUEY

Pabouass mporpamma ydeOHOro mpeamera «XuMHs» pazpaboTaHa B
COOTBETCTBHH C:

- ®enepanabHBIM FOCYAApPCTBEHHBIM 00Pa30BaTEIbHBIM CTAHAAPTOM CPETHETO
o0miero oOpa3oBaHUsl, YTBEPKACHHBIM MpHKa3oM MUHUCTEpCTBAa 00pa30BaHUs U
Hayku Poccuiickoit @enepanuu ot 17 mas 2012 r. Ne 413 (3apeructpupoBan
MunncrepctBoM  roctuumu  Poccuiickort  @epepamum 7 wmrons 2012 r,
peructpanuoHHbIil Ne 24480).

- IIpukazom MuHncrepcrBa mnpocBemenuss Poccuiickorr ®enepanun OT
23.11.2022 Ne 1014 «OG6 yrBepxaeHuu QeaepaabHOil 00pa3oBaTEILHOM
porpamMmbl cpenHero obiiero oOpaszoBanus» (3apeructpupoBan 22.12.2022 Ne
71763).

CopepxaHue MporpaMMmbl y4eOHOTO mpeameTra «XHUMHS» HampaBleHO Ha
JOCTHXKEHHE CIEAYIOMIMX Hesei:

- ¢opmupoBaHHe Yy OOy4YalOIIMXCd YMEHHUS OLEHUBATh 3HAYUMOCTh
XUMHUYECKOTO 3HAHMS JIUIS1 KAKJOTO YEJIOBEKa,

- (hopMupoBaHuEe y OOYyYarOIMIUXCS IIEJIOCTHOTO MPEICTABICHUS O MUPE U
pOJIM XMMHMHM B CO3JaHUM COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHHBI MHpA;
YMEHHSI OOBSICHITH OOBEKTHI M MPOILECCHl OKpYKaloIeH AeCTBUTEIbHOCTH:
IIPUPOJHOM, COLMAIBHON, KYJIbTYPHOM, TEXHUYECKOU CPEIbl, — HCIOJIb3YS I
3TOr0 XUMHUYECKHE 3HAHUS;

- pa3BuTHE Yy OOydYarouMxcsi yMEHUU pa3iaudarb (PakTel U OIEHKH,
CpPaBHUBATH OLICHOYHBIE BBIBOJIbI, BUIETh UX CBSI3b C KPUTEPUSIMU OLICHOK U CBS3b
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KPUTEPUEB C OMNpPENEJICHHOW CHCTEMOW IIeHHOCTeH, (OopMyIupoBaTh W
00OCHOBBIBaTh COOCTBEHHYIO MTO3HUITHUIO;

- npuoOpeTeHrne OO0YYaIONIMMUCS OIbITa Pa3HOOOpPA3HOM AESATEIBLHOCTH,
MO3HAHWS W CAaMOIO3HAHUS; KIIIOUEBBIX HABBIKOB, WMEIONINX YHHUBEPCAIBHOEC
3HAYCHHWE NJIsl Pa3jIMYHBIX BHUJOB ACSITEIBHOCTH (HABBIKOB DEIICHUS MPOOIEM,
OpPUHATHA  pPEUICHWH, TOMCKa, aHanu3a U o0paboTku  uH(pOpMaIUH,
KOMMYHHKATHBHBIX HABBIKOB, HABBIKOB H3MEPEHUH, COTPYIHUYECTBA, OE30MMaCHOTO

oOparieHus ¢ BEIeCTBaMHu B TTIOBCEAHEBHOM JKU3HU).

2. OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJIMETA «XUMMUS»

XUMHsI — 3TO HAyKa O BEUIECTBAX, UX COCTABE U CTPOCHUHU, CBOWCTBAX U
MPEBPAIICHUSIX, 3HAYCHUM XHMUYECKHUX BEIIECTB, MATEPUATIOB M MPOILIECCOB B
IIPAKTUYECKOM JIEATEIBHOCTH YEJIOBEKA.

Conepxxanue 00111€00pa30BaTeIbHOTO  y4eOHOTO mpeaMera «XUMUS»
HaIpaBJICHO Ha YCBOEHHE O0YYaIOIMMUCS OCHOBHBIX MOHITUHN, 3aKOHOB U T€OPUI
XUMHUH; OBJIQJICHUE YMEHUSIMH HAOII0JaTh XUMHYECKHUE SIBJICHHS, IMPOBOJUTH
XUMHUYECKUN IKCTIEPUMEHT, MPOU3BOIUTH PACUETHI HA OCHOBE XUMHUYECKUX (HOpMYJT
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUH.

B mpomecce wu3ydeHus XUMUM @y  OOYyYalOIMUXCA  Pa3BUBAIOTCS
MO3HABATENbHBIE MUHTEPECHl U MHTEUICKTyalbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B
CaMOCTOATENILHOM TPHOOPETeHHs] 3HAHUW 10 XHUMHHU B COOTBETCTBHUH C
BO3HUKAIOIIMMM  >KU3HEHHBIMU  MpoOJieMaMHu, BOCIHUTHIBACTCS  OEPEKHOE
OTHOILICHHSI K TPUPOJE, MOHUMAHUE 3I0POBOTO 00pa3a >KU3HU, HEOOXOIUMOCTH
MIPEIYIIPEKICHUS SIBJICHHUM, HAHOCSIIIMX BPEX 3J0POBBI0 U OKPYXKAIOIIEH Cpene.
OHU OCBaMBAIOT MPHUEMBI TPAMOTHOI'0, 0€30MaCHOTO MCIOJIb30BaHUS XUMHUUECKUX
BCIIECTB M MAaTEPUAIOB, MPUMEHSIEMBIX B OBITY, CEIbCKOM XO3SHCTBE M Ha
IIPOU3BOJICTBE.

B npodeccruonanbHbix 00pa3oBaTEIbHBIX OpraHU3AIUAX, PEaATU3YIOIINX
oOpa3oBaTenbHyI0 MPOTrpaMMy CpeaHero oOmiero oOpa3oBaHHMs B Mpeiaeiiax

ocoenust OIIOII CIIO Ha 6a3ze ocHOBHOTO oOIIEro o0pa3oBaHus, y4eOHbIN
5



npeaMer «Xumus» — uzydaercs Ha 6a3oBom ypoBHe DPI'OC cpemnero oOuiero
oOpa30oBaHUs, OCHOBBIBACTCS Ha 3HAHUAX OOYYAIONIMXCS, MOJIYYEHHBIX MPH
U3y4eHuu (HU3UKHU, OMOJIOTHH, Teorpaduu, MaTeMaTUKH B OCHOBHOM IIIKOJIE.

Peanuzanus neIyKTUBHOIO MOAXOAA K M3YYEHHI0 XMMHH CIIOCOOCTBYET
pPa3BUTHIO TAaKUX JOTHUYECKUX OMNEpaldid MBIIUICHUS, KaK aHallu3 M CHHTES,
0000IIIeHNEe W KOHKpPETU3allis, CpPAaBHEHUE U AaHAJOTHSA, CHCTEMAaTHU3alus |
KJIacCUUKaIIUs.

N3yuyenne xumuu B MpodeCCHOHATIBHBIX 00pa30BaTEIbHBIX OpPraHU3aIHUIX,
peanu3yronmx 00pa3oBaTeNbHYIO0 MPOrpaMMy CpEIHEro o0miero oopa3oBaHUs B
npenenax ocBoeHus: OITOIT CITO na 6a3e ocHOBHOTO 00111€T0 00pa30BaHusl, UMEET
CBOM OCOOEHHOCTH B 3aBUCUMOCTH OT PO uiisi mpodhecCroHaIbHOro 00pa3oBaHusl.
OT0 BBIpaXkaeTcs B COJEPKaHUU OOYUYEHMsI, KOJIMYECTBE YacoOB, BBIJICISEMBIX Ha
U3yYCHHE OTACTBHBIX TeM MPOTpaMMbl, TIIyOMHE WX OCBOEHUS O0yYarOIIMMUCH,
o0beMe U XapakTepe TMPaKTUYECKUX 3aHATHH, BHJAX BHEAYIAUTOPHOU
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

B mporecce u3ydeHHS XUMHUM TEOPETUUYECKHE CBEACHHUS TOTOIHSIIOTCS
JEMOHCTPALUSIMH, JTAOOPATOPHBIMU OIBITAMH M TMPAKTUYECKUMH 3aHSATHUSMHU.
3HAYUTENBHOE MECTO OTBOJUTCS XMUMHUYECKOMY OSKcrmepuMeHTy. OH OTKphIBaeT
BO3MOXKHOCTh (DOPMUPOBATH Y OOYJAIOIIMXCS CIICIIUATBHBIE TPEIMETHBIC YMEHHUS:
paboTaTh C BEIIECTBAMH, BBITIOJHATH MPOCTHIE XUMHUYECKHE OIBIThI, YYUTh
0e30MacHOMY UM JKOJOTMYECKM TIPAMOTHOMY OOpAIllEHHIO C BEIIECTBaMH,
MaTepuajgamMH U mpoueccamMu B ObITY U Ha IPOU3BO/ICTBE.

B mpouecce u3ydyeHus XuMuu BaxHO (HOpMHpPOBATh HH(POPMALMOHHYIO
KOMIIETEHTHOCTh oOydarommxcs. [loaToMy mpu opraHu3aliil CaMOCTOSTEIHHON
paboThl HEOOXOAMMO AaKIEHTUPOBAaTh BHUMAaHUE OOYYaIOIIUXCS Ha TOUCKE
uHpopmauu B cpeacTBax MaccMmenua, MHTepHere, yuyeOHOM M crielMalibHON
JUTEpaType C COOTBETCTBYIOMINM O(OPMIICHUEM H MIPEICTABICHIUEM PE3yIbTaTOB.

[Ipu otbope coaepxaHuss ydyeOHOro TmnpeaMeTa «XHUMHS» HCIOJIb30BaH
MEKIUCIUTUIMHAPHBIN MOIX0/I, B COOTBETCTBUU C KOTOPHIM O0YyUaIOIIHeCcs JOKHBI

YCBOUTH 3HAHWA U YMCHUS, HCO6XOI[I/IMI)IC JJIA CI)OpMI/IpOBaHI/IH eﬂHHOI;'I HGHOCTHOﬁ
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€CTECTBEHHOHAYYHON KapTUHBI MUpa, ONpeenstomeid (opMUpOBaHUE HAYYHOTO
MHUPOBO33pPEHUS, BOCTPEOOBAHHBIE B )KM3HU U B IPAKTUYECKOMN JIEATETLHOCTH
N3ydyenne  oOmeoOpazoBaTeNbHONM — yueOHOro  mpeamera  «XHUMHS»
3aBepIlaeTCs MOJBEICHUEM UTOTOB B (DOpME SK3aMeHa B paMKax MPOMEKYTOYHOU
arrectanuu cTyneHToB B mpouecce ocBoeHus OIIOII CIIO ¢ nomydeHueM

cpeanero oomiero oopazosanus (IITICC3).

3. MECTO YYEBHOI'O ITPEJIMETA B YYEBHOM IIJTAHE

VY4eOHsIif mpeaMeT «XUMHs» SBISETCS 00513aTeIbHBIM YUYEOHBIM MPEIMETOM
00111e00pa30BaTEILHOTO LHMKJIA OCHOBHOM MpodecCUOHAbHONW 00pa3oBaTEIbLHOMN
porpamMMbl  CpeIHEr0 TPOo(ecCHOHATBLHOTO 00pa3oBaHUs HAa 0a3e OCHOBHOTO
oO1iero oOpazoBaHus ¢ MoJiydeHueM cpeanero oodimiero odpazoanus (ITIICC3) ¢
yaetoM TpeboBanuit ®I'OC CIIO u npoduss nmpodeccuoHanibHOro 00pa3oBaHMUs.

B yue6nbix mnanax [IIICC3 mecto yuyebHOro npeaMera « XuMHUs» B COCTaBe
00sI3aTE€NIbHBIX ~ Y4YEOHBIX  MOPEIAMETOB,  OOS3aTENbHBIX  JJI1  OCBOCHUS

TCXHOJIOTHYCCKOT'O HpO(i)I/IJ'ISI HpO(bGCCI/IOHaHLHOFO 06pa3OBaHI/1H.

4. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O
HNPEIMETA

OcBoenue copepkaHusi Y4eOHOro npeaMera «XHUMHA», OOECIEYNBAET
JOCTH)KEHHE CTYACHTAMH CIIEIYIOLIUX Pe3y/JIbTaTOB:

JUYHOCHIHBIX

JI1 4yyBCTBO TOPAOCTH M YBAKEHHS K HUCTOPUU U JOCTUKEHUAM
OTEYECTBEHHONW XUMHWYECKOM HAyKW; XWMHWYECKH TIPaMOTHOE IIOBEJICHUE B
pO(ECCUOHANILHON NIEATEIbHOCTH U B OBITY MpU OOpalleHUH C XUMUYECKUMU
BEILECTBAMH, MaTEPUATIAMH U IPOLIECCAMMU;

JI2 TOTOBHOCTH K MPOJIOJIKEHUIO 00pa30BaHNUs U MOBBIIICHUS KBATHU(PUKAIUU
B M30paHHON NPOQECCHOHATBHON AEATEIbHOCTH U OOBEKTUBHOE OCO3HAHME POJIH

XUMHUYCCKHUX KOMHCTCHHI/Iﬁ B OTOM,



JI3 ymeHue ucnoJib30BaTh JOCTHKEHUS COBPEMEHHOM XMMHUYECKON HAyKH U
XUMHUYECKUX TEXHOJIOTHUH JIs TIOBBIIIEHHUS COOCTBEHHOTI'O HMHTEIUICKTYaJIbHOTO
pa3BUTHS B BEIOpaHHON NIPO(ECCHOHATBHON AeSITEIbHOCTH;

MemanpeomMemHuplx:

M1 wucnonp30BaHHWE PA3IMYHBIX BUJOB MO3HABATEIIBHOM JEATEIBHOCTH M
OCHOBHBIX MHTEJUICKTYaJIbHBIX Olepanuil (MOCTaHOBKU 3a7a4u, (OpMYyJIUPOBAHUS
TUIIOTE3, aHAJIM3a U CHHTE3a, CPAaBHEHUS, 0000IIICHHS, CHCTEMaTHU3aIH, BHISIBIICHUS
MIPUYUHHO-CJICICTBEHHBIX CBS3€H, MOMCKA aHAJIOTOB, ()OPMYITHPOBAHUS BHIBOJIOB)
JUIsl pEIIeHUs TTOCTABJICHHOW 3a/1auM, TPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHMS
(HaOJrOZICHUSI, HAYYHOTO OKCICPHMEHTA) IS M3YyYCHHUS pPa3IMYHbIX CTOPOH
XUMHUUYECKUX OOBEKTOB M IPOIECCOB, C KOTOPHIMU BO3HHKAET HEOOXOIUMOCTH
CTaJIKUBaThCs B IIpodeccroHanbHol chepe;

M2 ucnonb30BaHHUE PA3IWYHBIX MCTOYHHUKOB JUISI TOJTYYECHUS XUMHUYECKON
nHpopMaIu, yMEHUE OILICHUTh €€ JOCTOBEPHOCTh ISl JOCTHXKEHHUS XOPOIIUX
pe3yJbTaToB B IIpodeccuoHalbHOU cdepe;

npeoMemHuIX:

I11 chopMupoBaHHOCTH MPEACTABICHUNA O MECTe XHMHUHM B COBPEMEHHOM
HAay4YHOW KapTWHE MHpPA; MOHUMAaHUE POJIM XUMHUHU B (DOPMUPOBAHUM KPYrozopa u
(GYHKIIMOHATBLHOM TPAaMOTHOCTHU Y€JIOBEKA JIJI PEUICHUs] MPAKTUYECKUX 3a]1a4;

I12 BnageHWe OCHOBOMOJIATAIOIIMMH XUMUYECKUMU TOHATUSIMU, TEOPHUSIMH,
3aKOHAMHW W 3aKOHOMEPHOCTSIMHM; YBEPEHHOE TMOJIb30BAHUE XUMHYECKOU
TEPMHUHOJIOTHUEN Y CUMBOJIUKOM;

I13 BiasieHMe OCHOBHBIMH METOJIaMU HAy4YHOT'O MO3HAHMS, UCIIOJIb3YEMbIMU
B XHUMWH: HAOJIOJICHHEM, ONMUCAHUEM, H3MEPEHHEM, SKCIEPUMEHTOM; YMEHHE
00pabaThIBaTh, OOBACHATH PE3YyJbTAThl MPOBEICHHBIX OIBITOB M JCIATh BBHIBO/IBI;
TOTOBHOCTh M CIIOCOOHOCTh TPHUMEHATh METOJIbI TO3HAHUS TPU PEIICHUU
MPAKTUYECKUX 3a7aY;

[14 cdhopMHUpPOBAaHHOCTL YMEHHsI J1aBaTh KOJWYECTBEHHBIE OIEHKH W

MPOU3BOIUTH PACUETHI [0 XUMHUYECKUM (HOpMyJIaM U YpaBHEHUSM;



I15 BJIaICHUC TIIpaBHUJIaMHU TCXHHUKH 0e3011aCHOCTH IMpu HCIIO0JIB30BaAHUUN

XUMHNYCCKUX BCIICCTB,
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c(hOpMHPOBAHHOCTh

COOCTBEHHOW TIO3UIIMM 1O OTHOIIEHUIO K

XUMHYECKOMN I/IH(bOpMaHI/II/I, HOJIy‘IaeMOI?I N3 Pa3HbIX HCTOYHUKOB.

5. COAEP/KAHUE YYEBHOI'O IPE/IMETA

HaumeHoBaHue Conep:kanue yueOHOro marepuasa u GopmMbl OpraHu3amum
pa3aesioB M TeM AeATeJIbHOCTH 00y4AKIIHXCH
BBeagenue OcHoBHbIe NOHSATHS XUMHHU. BenectBo. Atom. Mosiekyia.

XuMuyeckuit aneMeHT. Amtotponus. [Ipoctbie u cinoxHbIe
BeniecTBa. KauecTBEHHBIN U KOJIMYECTBEHHBIN COCTAB BELICCTB.
XUMHYECKUE 3HAKU U (DOPMYJIBI.

Kontpoubnas pa6ora Nel. Cpe3oBast paboTa Mo XuMUH 3a Kypc
CpeIHel OO0IIe MIKOJIbI.

Pa3znesn 1. OCHOBBI CTPOEHUSI BelIECTBA

Tema 1.1

CrtpoeHue aToMmoB
XUMHUYECKHX JIEMEHTOB
U NIPUPOIA XUMHYECKOM
CBSI3U

CoBpeMeHHast MO/IeJIb CTPOEHHS aATOMA. DJICKTPOHHAS
KoH(wurypanus aroma. Kiraccudukarms XMMAYECKHX dJIEMEHTOB
(s-, p-, d-a;temenThI). BasieHTHBIE 3J€KTPOHBI. BalCHTHOCTS.
DJIeKTPOHHAS MPUPOIA XUMHUECCKO# CBsA3U. MIOHHAsI CBA3b KaK
CBSI3b MEX/y KATHOHAMH W aHHOHAMH 32 CYET
3JIEKTPOCTATUYECKOTO NPUTIKEHHS. DIEKTPOOTPHIIATEILHOCTS.
KoBajieHTHBIE OJISIpHAst U HEMOJISIPHAS CBSI3H.

IIpakTnueckoe 3ansaTue Ne 1. 3agaun Ha cocTaBieHHE
XUMHYECKHX (POPMYIT IBYXaTOMHBIX COCMHEHUH.

Tema 1.2
IMepuoguyeckuii 3aK0H
u Tabauua /1. U.
MenpgeseeBa

IMepuoguueckasi cucrema Xumuueckux 3jaemenTon JI.U.
MenpesneeBa. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX
AJIEMEHTOB, 00Pa3yeMbIX UMHU MPOCTHIX M CIOKHBIX BEIIECTB B
COOTBETCTBUHU C ITOJOKEHHUEM XUMHUYECKOI'0 DJIEMEHTA B
[Tepuoanueckoit cucreme. MUPOBO33pEHUECKOE U HAYYHOE
3HaueHue [lepuonnueckoro 3akona /.M. Menaeneesa. [Iporaosst
JN. MenneneeBa. OTKPBITHE HOBBIX XUMHUYECKHUX JIEMEHTOB.

IIpakTnueckoe 3ansiTe Ne2. XapakTepuCTHUKA 3JIEMEHTOB,
OTIpeNieNIeHre JIEMEHTA T10 €T0 YJIEKTPOHHOH (Gopmyie,
omnpeneneHue GopMyJl BEICHIMX OKCHJIOB, MX XapaKTEePUCTHKA.

IIpakTuyeckoe 3ansaTue Ne3. Haxoxx/ieHue OTHOCUTEIbHOM
MOJIEKYJIIPHON U MOJIIPHON MacChl BEILIECTBA

Pasznen 2. Xumuyeckue peakinumn

Tema 2.1
Tunsl XUMHYECKHX
peakuuii

Knaccudukanys u TUIIBI XUMUYECKUX PEaKIUi C ydacTueM
HEOPraHWYEeCKUX BelecTB. OKUCIUTEIBHO — BOCCTAHOBUTEIIbHbBIE
peakuuu. OnpezeneHue CTENeHN OKUCIEHHUS 3JIEMEHTOB
KonuyectBeHHbIe OTHOIIEHHS B XUMUU. OCHOBHBIE
KOJMYCCTBCHHBIC 3aKOHBI B XMMHHU U paCYCThI 10 YPAaBHCHUAM
XUMUYECKUX peakiuil. MoJb Kak eJMHUIAa KOJIMYECTBa BEIIECTBA.
MonsipHas macca. 3aKOHbI COXPAHEHHUSI MacChl M SHEPTHH. 3aKOH
ABorajipo. Monsipablit 00beM razoB. OTHOCUTENbHAS TUIOTHOCTh
ra3os.




IIpakTyeckoe 3ansaTue Ne 4. CocraBieHue ypaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTENILHBIX PEAKIMH METOAOM
AJIGKTPOHHOTO OaJlaHca.

IpakTnyeckoe 3ansiTue NeS. Pemenue 3aia4d no KoJIM4ECTBY
BELIECTBA.

IpaxkTnyeckoe 3ansitue Ne6. BoiunciieHre OTHOCUTEILHON
IIJIOTHOCTH Ia30B

IIpakTuyeckoe 3ansaTue Ne7. Pemmenue 3a1a4 Ha 00beMHbBIS
OTHOIIICHHUA I'a30B

Tema 2.2
DJIeKTPOJIUTHYECKAS
JUCCOIMALUS H
HOHHBINH 00MeH

Teopus >MeKTPOTUTHUECKON Aucconanuy. Peakiinu HOHHOTO
obmena. CocTaBiieHHE YPaBHEHUM peakifii HOHHOTOo 0OMeHa
MyTE€M COCTaBJICHUS MX MOJHBIX U COKPAIICHHBIX HOHHBIX
ypaBHeHui. ['unponus coneit. CocTaBiaeHue peakuii THapoIin3a
coJieil. 3HaueHHEe THIPOTIN3a B OMOJIOrMYeCKUX 0OMEHHBIX
nporeccax. [IpuMeHeHre Tuapoan3a B IPOMBIITUICHHOCTH.

Jlaboparopnoe 3ansTue Nel. ['uaposus coneil.

IIpakTuyeckoe 3anaTue Ne 8. CocraBieHue ypaBHEHUN peakuil
B MOJIEKYJISIPHOW U MOHHBIX (hopMaXx.

Kourpoabnas padora Ne 2. CTpoeHue BeleCTBa U XUMUYECKUE
peaxiuu

Pa3pnen 3. CTpoeHue u CBOMCTBA HEOPraHNYECKHUX BelleCTB

Tema 3.1
Knaccupuranus,
HOMEHKJIATYpa U
cTpoeHue
HEOPraHU4eCcKHuX
BellecTB

Knaccupukauusa Heopranndeckux Beuects. [Ipocteie u
CIIOKHBIE BelecTBa. MeTaiuisl 1 HeMeTauibl. OCOOEHHOCTH
ctpoenusi. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHU/IBI,
THAPOKCHJIBI, KUCIIOTHI, coin). HOMeHKIaTypa v Ha3BaHHE
HEOPTaHMUYECKUX BEIIECTB UCXOS U3 UX XHMHUECKOH (POpMYIIbI
WJIM COCTaBJICHHE XUMUYECKON (DOPMYJIbI HCXOS U3 Ha3BaHUS
BEILIECTBA 10 MEKTYHAPOJHON MM TPUBUAIIBHOM HOMEHKIIATYPE.
ArperaTHble COCTOSIHMS BellecTBa. Kpucranueckue u
aMmopQHBbI€ BellecTBa. TUITBI KPUCTATUTHUYECKUX PEIIETOK
(aTomMHas1, MOJIEKYyIISIpHAs], HIOHHAS, MEeTalIndeckas). 3aBUCMOCTh
(u3HYECKUX CBOMCTB BEIIECTBA OT THUIIA KPUCTAIUTMUECKOMN
pemetku. [Tpuunnbl MHOTOOOpa3us BemiecTB. COBpeMEHHbBIE
MIPEICTABJICHUS O CTPOCHHUH TBEPJBIX, KUJIKUX U Ta3000pa3HbIX
BeecTB. JKukue KpucTalyibl.

IIpakTHyeckoe 3ansaTre Ne 9. OnpeneneHne MacCOBOU J0IH
XMMHUYECKHX JJIEMEHTOB B CJIO)KHOM BELIECTBE

Tema 3.2
Pu3uKo-XuMHUYECKHE
CBOMCTBA
HEOPraHM4eCKMX
BelIEeCTB

MeTtanibl. O6uue Gusnyeckie 1 XMMHYECKHe CBOUCTBA
MmetauioB. Kiaccudukanus MeTamioB 1o pa3iauyHbIM IPU3HAKAM.
DNEKTPOXUMHUUYECKUHN PsIi HAPSDKEHUN METAJUIOB. 3HAUEHUE
METAJIJIOB U HEMETAIIJIOB B MPUPOJE U KUZHEAESITEIbHOCTU
4eJI0BEKa U OpraHu3MoB. Koppo3us METaIoB: BUJIbl KOPPO3HH,
CHOCOOBI 3alUTHl METAJUIOB OT KOPPO3UHU.

Hemertamunbl. O0mue ¢pusnveckue 1 XUMUYECKHE CBOMCTBA
HemeTauioB. OKUCIINTEIbEHO-BOCCTAHOBUTENIBHBIE CBOWCTBA
HeMmeTaioB. KpyroBopoThl OMOTeHHBIX 3JIEMEHTOB B IPUPO/IE.
XYMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHUX
BEIECTB (OKCHJIOB, TUAPOKCUIOB, KUCIIOT, COJICH).
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEILLECTB,
BOJOPOJHBIX COEAMHEHUH, BBICIINX OKCUIOB U I'MJIPOKCH/IOB.

Tema 3.3

OO0uue npeacraB/jieHUus1 0 NPOMbILUIEHHBIX CIIOCO0ax
MOJIyYeHHs] XHMHYEeCKHX BellecTB. YepHas v iBeTHas
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IIpousBoacreo
HEOpPraHu4ecKux
BelllecTB. 3HAYEHHE U
NpUMeHeHHe B ObITY U
HA MPOM3BOACTBE

Mmetautyprust. Ooue cnocoOsl monyyeHus MeTayuioB. CIuiaBel U
WX POJIb B COBPEMEHHOM TEXHUKE M BalIei Mpogeccumu.
HpaKTI/I'-IGCKOG MMPUMCHCHHUC SJICKTPOJIM3a JJIA IMOJIYYCHUA
HIEJIOYHBIX, IIET0OYHO3EMENIbHBIX METAIIIOB U aTIOMUHUSL.
3Ha4yeHue U IPUMEHEHHE B OBITY M HA TIPOU3BO/ICTBE
HeopraHuyeckux BemecTs. [IpobiieMa 0TX0/10B ¥ MOOOYHBIX
MIPOJIYKTOB.

Kontpoabnas padora Ne 3. Cpe3oBas pabota 3a 1 cemecTp

Pasznen 4. CTpoe}me H CBOMCTBAa OpPraHnveCKux BEIIECTB

Tema 4.1
Knaccupuxauus,
CTPOEHHUE U
HOMEHKJIATypa
OpPraHuYecKuX BellecTB

Ipeamer oprannyveckoii xumuu. [IpupoiHbie, HCKYCCTBEHHBIE U
CUHTETHUYECKHE OpraHnuecKue BemecTsa. CpaBHEHUE
OpPraHWYECKHUX BELIECTB C HEOPraHWUYECKUMH. XUMHYECKOE
CTPOCHHE KaK MOPSAAOK COCIUHEHU aTOMOB B MOJIEKYJIBI 110
BAJICHTHOCTH.

Teopus cTpOCHUSI OPraHUYECKHUX coeqMHeHn A. M.
Byrtaeposa. OCHOBHBIE MTOJ0KEHUS TEOPUH XUMHUYECKOTO
cTpoeHus. M3omepus u usomepsl. XumMuueckue Gpopmysl 1
MOJEJIA MOJIEKYJI B OPTraHUYECKON XUMHUH.

Kaaccudukanus opranndeckux BemectB. Kiraccudukammst
BEILECTB 10 CTPOCHHUIO YIJIEPOAHOTO CKEJIEeTa U HAIMYHUIO
(GyHKIMOHAIBHBIX rpyni. ['omonoru u romonorus. Hayana
Homenksarypsl IlUPAC.

IIpakTnueckoe 3anaTue Nel0. CocraBieHue pa3BepHYyThIX U
COKpAILIEHHBIX CTPYKTYPHBIX (hOpPMYJI OPraHUYECKUX BEILECTB.

IpakTuyeckoe 3ansaTue Nell. Cocrasienne Gopmyrn u3oMepoB
OpPraHUYeCKUX BEIICCTB

IIpakTuyeckoe 3ansaTue Nel2. 3ajnaun Ha onpeaeseHne
npocTeield GopMyIIbl OpraHM4eCKOH MOJIEKYJIIbI, HCXOAS U3
AJIEMEHTHOTO cocTaBa (B %).

Tema 4.2.
CaoiicTBa,
NMPOU3BO/JCTBO U
NpUMeHeHue
OpraHuvecKux
coeTUHEeHUH

IIpenesbHble yriaeBoaopoabl. AJKaHbI: TOMOJOTUYECKU psif,
M30MEPHS U HOMEHKJIATypa aJIKaHOB. XMMUYECKHE CBOMCTBA
ankaHoB. ['opeHHre MeTaHa KaK OJIMH U3 OCHOBHBIX UCTOYHUKOB
TEIUIa B MPOMBIIUIEHHOCTH U ObITY. HaxoxaeHue B npupojie u
MPUMEHEHNE AJIKaHOB .

HenpenenbHbie yriieBoaopoabl. AJKeHbl. DTUJIEH, €ro
HoJIydeHue (JeruapupoBaHUEM dTaHa, JenoIuMepu3annei
MOJINATHIIEHA). XMMUYECKUE CBOWCTBA ATUIIEHA: TOPEHUE,
KayeCcTBEHHbIE peakuy (oOeclBeurBaHre OPOMHON BOJIbI U
pacTBopa nepmaHrasara kauaus). [lonumepusanus 3TuaeHa Kak
OCHOBHO€ HAaIIPaBJICHUE €r0 UCIIOJIb30BaHU.

Anxkunbl. AuetniieH. ['opeHue aneTuieHa Kak MICTOYHUK
BBICOKOTEMIIEPATYPHOTO JIAMEHU JIJISl CBAPKHU U PE3KH METAJNIOB
IIpuponHble HCTOYHMKH YIJ1eBOA0POAOB. [IpupoaHbIii ras:
cocTaB, MprMeHeHHe B kadecTBe TorumBa. Hedts. CocraB u
nepepabotka HedTu. [leperonka neptu. HegrenpoaykTh.
Cnuprsl. 'uapokcunbHas rpymnmna Kak (GyHKIHOHAIbHAS.
[TonsiTve o MpeAenbHBIX OJTHOATOMHBIX CIIHPTaX. XUMHUYECKHE
cBoiicTBa 3TaHo’aa. [lomyyenue staHona OpOKEHUEM TIIFOKO3bI U
ruaparanuen stuneHa. [ lpumenenune 3TaHoga Ha OCHOBE CBOKCTB.
I'muuepuH Kak NpeacTaBUTENh MHOIOATOMHBIX CIIUPTOB.
KauecTtBeHHast peakiius Ha MHOT0aTOMHbIE cIUPTHL. [IpuMeHnenune
[JIMLIEPUHA.
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®enou. Puznyeckue 1 XUMUUYECKHE CBOMCTBA (heHOA.
[Ipumenenue peHoIa Ha OCHOBE CBOWCTB.

AJbieruabl. AnbJeruHas rpymmna Kak (yHKIHOHAIbHAS.
dopManbpIerua U ero CBOMCTBA: OKUCIEHUE B COOTBETCTBYIOILYIO
KHCJIOTY, BOCCTAHOBJIEHUE B COOTBETCTBYIOLIUI CIIUPT.
[TonyyeHue anbaeruioB OKUCIEHUEM COOTBETCTBYIOIIMX CIIUPTOB.
[Tpumenenue Gpopmanbaeriia Ha OCHOBE €0 CBOWCTB.
Kap6oHoBbie kucaoTbl. KapOokcunpHas rpymma Kak
¢dynkunonanbHas. [lomydyenne kKapOOHOBBIX KUCIOT OKUCICHUEM
anberu10B. XMMHUECKHUE CBOMCTBA YKCYCHON KHUCIIOTHI: 00IIHe
CBOICTBA C MUHEPAIbHBIMU KUCIOTAMU U PEaKIHsl STepuUKAIIIH.
[IpruMeHeHrne yKCyCHOM KUCIIOThI HA OCHOBE CBOMCTB.

Cao:xnble 3pupbl U Kupbl. [lonyueHne ci10KHbIX 3PUPOB
peakuueit srepudukanuu. CioxHbie 3pUpPHI B IPUPOJIE, UX
3HavyeHue. [IpuMeneHue cioXHbIX 3(UPOB HA OCHOBE CBOMCTB.
Hoaumepsl. [TonuMepsbl - BaxKHEHIIIEE ChIPbE I MOJYYCHUS
CTPOUTENIbHBIX MaTepraaoB. OCHOBHbIE IOHATHUS.

ILnacTmaccsl. TepMOIUIACTHYHBIE U TEPMOPEAKTUBHBIE
mactMaccsl. [lonua3THiIeH 1 ero nmpuMeHEHUe B CTPOUTEIIBCTBE.
Crioco0b1 pacro3HaHusI IIacTMAacC.

CuHTeTHYeCKHE KaYYYKH U UX HCIOJIb30BAHUE B CTPOUTEIHCTBE.

IIpakTuyeckoe 3ansaTue Nel3. HazBanue npenenbHbIX
YTIIEBOIOPOIOB 10 MexayHapoaHoi Homenkinarype IUPAC.

IIpakTuueckoe 3ansaTue Ne 14. Hazpanue HernpeneabHbIX
YTIIEBOIOPOOB 0 MexayHapoaHoi Homenkinarype IUPAC.

IpakTuyeckoe 3anaTue NelS. Ha3panue criuptoB 1o
MexxayHapoaHoit Homenkiarype [UPAC.

IIpakTuyeckoe 3ansaTue Ne 16. CoctaBieHue ypaBHeHUN
peaKmii dTeprupuKaIun

IIpakTyeckoe 3ansaTue Ne 17. Penenue 3a1a4 Ha BBIXOA
IIPOJIYKTA PEaKLIUH

Kontpoabnas padora Ne 4. YriieBo10po/sl

Tema 4.3.
Oprannyeckne
BelllecTBa B
KU3HENACATEJIbHOCTH
yeJioBeKa

Kupsl kak ciaoxHble 3¢upsbl. Kinaccupukanus Kupos.
XVMMHYECKHE CBOWCTBA KUPOB: THIPOJIU3 U THAPUPOBAHNE
JKUJKHX KUPOB. [I[puMeHeHne )KUpoB Ha OCHOBE CBOMCTB.
YraeBoasbl. [ 110K03a — BEIIECTBO € ABONCTBEHHOM (DyHKIIMEH —
anpaerugocnupt. Caxaposa, Kpaxmal U LEJI0103a, CTPOSHHE,
CBOIICTBa, MpUMEHEHUE. 3HaUeHHE YTIIEBOIOB B )KMBOW MIPUPOJIE U
JKU3HU YEII0BEKA.

AMMHOKHMCJI0TBI. AMHUHOKHUCIIOTHI Kak aM(pOTEepHbIE
TU(YHKIMOHAIbHbBIE OpraHndyeckue coeauHenus. [lentunas
CBSI3b U NTOJIANIENTHUBL. [[puMEeHeHEe aMMHOKHUCIIOT Ha OCHOBE
CBOMCTB.

Bbeaku. Ctpyktypbl 6e1K0B. XMMHUECKHE CBONCTBA OEIKOB:
TOpEHHUE, JeHaTypals, THAPOIIN3, IBETHBIE PEAKIUU.
bronornyueckne QyHKIMN OEIIKOB.

IMpakTuyeckoe 3ansaTue Ne 18. PacuerHble 3a1a9u 110
YpaBHEHUSAM PEAKIMI C y4aCTHEM OPraHMYECKUX BEIIECTB
(BBIUKCIIEHUE MACCHI 1 00BhEMa BEIIECTBA IO H3BECTHOW Macce
JIPYroro BEUIECTBA).
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KonTtpouabsnas pa6ora Ne 5. CtpoeHue 1 cBOHCTBAa OPraHUYECKUX
BEIIIECTB

Pa3pgea 5. Kunernueckue
XHUMHYECKUX peaKkumid

U TEPMOAUHAMUYIECCKUEC 3AKOHOMEPHOCTH NMPOTCKAHUSA

Temab.1.
Kunernueckue

CKOpOCTbh XMMHUYECKUX peaklnil. PaKTOphbl, BIUSIOLINE Ha
CKOPOCTb XUMHUYECKOU peaKuu

3aKOHOMEPHOCTH
NMPOTeKAHUS

HpaxkTnyeckoe 3ansitue Ne 19. Boruncinenue Macchl IpoayKTa
PEaKIU, €CITU OJTHO U3 UCXOHBIX BEIISCTB B3SITO B M30BITKE

XHMHYECCKHUX pealclmﬁ

Jlaboparopnas padora Ne 2. Onpezenenre 3aBUCUMOCTH
CKOPOCTH peaklliy OT Pa3INyuHbIX (aKTOPOB

Tema 5.2.
Tepmoannammnyeckue
3aKOHOMEPHOCTH
NPoTeKAHUS

Knaccugukaius XuMHUUECKUX peakuii: o TermaoBoMy 3 dexty
(9K30TEepMUYECKHE, SHIOTEPMUYECKHUE), IO 00PATUMOCTH
(obpaTtumble U HEOOpaTUMBIE). XUMUYECKOE PABHOBECHE U €T0
CMeIlEHHE O] IEHCTBUEM Pa3JIMYHBIX (PaKTOPOB

XUMHYECKHX peaKkuui.
PaBHoBecue

IIpakTnyeckoe 3ansaTue Ne 20. Pemenue 3a1a4 1o TeIioBOMy
ahdexTy peakuu.

XUMHYECCKHUX pealcum”l

IpakTuyeckoe 3ansaTue Ne 21. Pemienue ynpaxHeHuii Ha
CMEUIEHUE XUMUYECKOTO PABHOBECHSI.

Pazjen 6. lucnepcHble cucTeMbl

Tema 6.1

JAucnepcHblie cCTEMBI
U GaKkTOpHI HX
YCTOMYHUBOCTH

IMonsaTue o TucnepcHol cucreme. Jlucrepcuas daza u
qucrnepcuonHas cpena. Knaccudukanus AUCTIEPCHBIX CUCTEM.
CBoiiCTBa AUCTIEPCHBIX CUCTEM.

PactBopsbl. PacTBOpenue. Bojia kak pacTBOPUTEIb.
PactBopuMOCTh BemiecTB. 3aBUCUMOCTh PACTBOPUMOCTH Ta30B,
KUAKOCTEH U TBEPJIbIX BEIIECTB OT Pa3IMUHbIX (DaKTOPOB.
MaccoBas 10J11 paCTBOPEHHOI'O BELIECTBA.

IIpakTuyeckoe 3ansaTue Ne22. 3a1aun Ha IPUTOTOBIICHUE
pacTBOPOB.

IpakTuyeckoe 3anaTue Ne 23 Pemienue 3a1a4 Ha TPUMECH.

Tema 6.2.
HccaenoBanue cBONMCTB
AUCHEPCHBIX CHCTEM

JladopaTropHoe 3ansiTue Ne 3. VccienoBanue qucnepcHbIX
CHUCTEM

Pa3zpen 7. KauecTBeHHBIE

peaKnuu 00HAPYKEeHHS OPraHMYeCKHX U HEOPraHMYeCKHUX

BelIeCTB
Tema 7.1. JlabopaTopnasi pabora Ne 4. KayecTBeHHbIE peaklIMM Ha
O0napykenue HEOPraHMYEeCKUE BEIIECTBA

HEOPraHU4eCKuX

KAaTHOHOB 1 AaHHOHOB

Tema 7.2.
Oo0Hnapyxenue
OpraHU4YecKHX BellecTB
OT/eJbHBIX KJIACCOB C
HCTII0JIb30BAHUEM
Ka4yecTBEeHHbIX
peakuui

JladopaTropnasi padora Ne 5. KauecTBeHHBIEC peakiiii Ha
OpraHHYeCKHUe BeIIeCTBa

JIUODOEPEHIIMPOBAHHbBIN 3AUET
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6. TEMATHYECKOE INTAHUPOBAHMUE I10 YYEBHOMY

INPEAMETY

Ne HaumenoBaHue pa3esioB U TeM Bcero | Jleknus 3ansaTus

n/n npaKTH4ecKue | JadopaTopHbie
Beenenne 2 2 - -

1. | OcHOBBI CTPOEHHUS BellleCTBA 9 4 5 -

1.1. | CtpoeHne  aTOMOB  XHMHYECKHX 4 3 1 -
3JIEMEHTOB M TPHUPOJIa XUMHYECKOU
CBSI3H

1.2. | llepuoguueckuii 3akoH © TabIUIA 5 1 4 -
J.W. MenneneeBa

2. | XMMHYecKHe peakuuu 20 8 10 2

2.1. | Tumpl XUMUYECKUX PEAKITU 12 4 8 -

2.2. | DNEKTPOIUTHYECKAS JTUCCOIMALNS U 8 4 2 2
HOHHEIN 00MeH

3. | Ctpoenne " cBoiictBa | 15 13 2 -
HEOPraHu4eCcKHX BellecTB

3.1 | Knaccudukanusa, HoMmeHKIarypa u | 6 4 2 -
CTPOCHHE HEOPTAHMYECKUX BEIICCTB

3.2. | Pu3HKO-XMMHUYECKHE CBOMCTBA 5 5 - -
HEOPTaHMYECKUX BEIICCTB

3.3 | IlpousBoacTBO HEOPraHUYECKUX 4 4 - -
BEIIECTB. 3HAUEHUE U NPUMEHEHHUE B
OBITY M Ha MIPOU3BOJICTBE

4 CTpoeHue u cBOliCTBa 43 25 18 -
OpPraHNuYecKux BelecTB

4.1 | Kmaccuduxanus, CTpOCHUE U 8 2 6 -
HOMEHKJIaTypa OPraHUYECKUX
BEILIECTB

4.2 | CsoiicTBa, MIPOU3BOACTBO nu| 28 18 10 -
IPUMCHCHUE OpPTaHHYECKUX
COE€UHEHHUI

4.3 | OpraHnn4ecKue BEIIecTBa B 7 5 2 -
JKU3HEICITCIIbHOCTH YCIIOBEKA

5 Kunernueckue u 9 2 6 1
TepMOJAMHAMHYECKHE
3aKOHOMEPHOCTH MPOTEeKAHUSA
XHMHYECKHX pPeaKUHl

5.1 | Kunernueckne 3aKOHOMEPHOCTH 4 1 2 1
MPOTEKAHUS XUMHUYECKUX PEaKIni

5.2 | TepmonuHaMu4ecKue 5 1 4 -
3aKOHOMEPHOCTH MPOTECKAHUS
XUMHUYECKHUX PEAKIIHIA.
PaBHOBeCHE XMMHUYECKUX PEAKIIHI

6 JlucniepcHbie CHCTEMBI 7 2 4 1

6.1 | JucniepcHble cucTeMbl U (PaKTOPBI UX 6 2 4 -
YCTOMYUBOCTH

6.2 | HcciienoBanre CBOWCTB JUCTICPCHBIX 1 - - 1

CHUCTCM
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7 KadecTBeHHDBIE peakuun 2 - - 2
O0HApYy:KeHUSs] OpPraHMYecKHMX U
HEOPraHUYEeCKNX BEleCTB

7.1 | OOHapyXeHHE HEOPTAHUYECKUX 1 - - 1
KaTHOHOB M aHMOHOB

7.2 | OOHapyXeHHE OPTaHMYECKUX 2 1 - 1
BEILIECTB OT/ICIBHBIX KJIACCOB C
UCTIOJIb30BaHUEM KaueCTBEHHBIX
peakuui
Hroro 108 57 45 6
[Tpu peanuzanuu comepxkaHusi o0eo0pa3oBaTEILHOTO YI4EOHOTO TTpeaMETa

«Xumus» B mpenenax ocoeHuss OIIOIT CIIO na 6a3e OCHOBHOTO OOIIEro

oOpa3oBaHus ¢ MOy4eHUueM cpeiHero oomero oopazosanus (IIIICC3):

Buj yueGHoii padoThl

O0beM yacoB

O0bemM 00pa3oBaTeIbHON MPOrpaMMbl 108
O0s13aTesibHAsE ayAUTOPHAs Y4eOHasi HATPY3Ka (Bcero) 108
B TOM YHCJIC:
JICKIIMHU 57
MPAKTHYECKHUE 3aHATHS 45
71a00paTOPHBIC 3aHATHS 6

CamocrosTenbHas pa60Ta o6yqafomeroc;1

Y4yeOHBIM [JJAaHOM
HE MPETYCMOTPEHO

Koncynbpranuu

VYy4yeOHbIM [JIaHOM
HE IPEYCMOTPEHO

IIpomeskyTounass arrecrauus B popme 1uddepeHuMpPOBAHHOTO 3a4eTa

7. YYHEBHO-METO/INYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOI'PAMMBbI YYEBHOI'O ITPEIMETA «XUMMUSD»

7.1. Onucanue mamepuanvHO-mexHuuecKou 06azvl, HEOOX00UMOU 011

ocyuiecmesieHuA oﬁpasoeam €J/IbHO20 npouecca

Ne
n/n

HaumeHoBaHMe crienMaJIBLHBIX NMOMeIeHN
U MOMeLIeHUI IS CAMOCTOSITE/ILHOM padoThl

OcCHAaIleHHOCThH
MOMeIeHu i ) | noMeneHu i
CaMOCTOSITEJILHOM PadoThI

CeraJbHbIX

AJIsL

KaGuner CCTCCTBO3HAHUSA,; aAyAUTOPUA IJId
TPYNIIOBBIX W HWHIAWBUAYAJIbHBIX KOHCYHBTaHHﬁ,

TEKyIIETO  KOHTPOJIA W IPOMEKYTOYHOMH
aTTecTaluu.
414000,AcTtpaxaHckast  00J1acTh, T.

Actpaxans, HabGepexnas 1 Mas,117, xopmyc Ne
1; arax 3, momemenne Ne35

1. Jocka yueOHast
2. Pabouee MecTo mpemnogaBaTenst

3. Kowmrutekr yueOHOU mebenn Ha 25

Yell.

4, Harnsaguele mocooust

5. Ilnakatel TEMaTHYECKHE

6. MOOWIIBbHBIH KpaH Ha ITATHBE
Lumien Master View 203x203 cm
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7.MoOUIBHBIH MYJIBTUMEANHHBIH
npoektop Panasonic PT-LC56E-000145

8.11Ika BHITSKHON XUMHUYESCKHIA
JIEMOHCTPALIMOHHBIN

9. Crenppl

10.[Tpubopsl, HAGOPHI TOCYIH,
n1ab0paTOPHBIX MPUHAIICIKHOCTEH ISt
XUMUYECKOT0 SKCIIEPUMEHTa, HAOOPHI
PEaKTHUBOB.

7.2. Pexomenoyeman numepamypa (u3 gpedepanvnozo nepeuns)

@) OCHO8HAaA yueOHaa Tumepamypa:

bmunog, JI. H. Xumus: yaeonuk aiis CI1O / JI. H. baunos, U. JI. Ilepdumnosa,
T. B. CokonoBa. — 2-¢ u3a., crep. — Cankr-IleTepOypr: Jlans, 2021. — 260 c.
ISBN 978-5-8114-7904-7. — Texct: »nekTpoHHbIH // JlaHb: H3JIEKTPOHHO-
oubmuotreunas cucrema. — URL: https://e.lanbook.com/book/167183 (mata
obOpamenusi: 14.10.2022). — PexxuM gocTymna: AJjisi aBTOpU3. M0JIb30BATEIICH.

0) OonornumenvHan yueOHan 1umepamypa:

I'yceBa, E. B. Xumusa gnsa CIIO: yueGHO-meTonuueckoe nocobue / E. B.
['ycea, M. P. 3uranmmuna, /[. . KynukoBa. — Kazans: KHUTY, 2019. — 168 c.
— ISBN 978-5-7882-2792-4. — TekcT: snekTpoHHBIA // JlaHb : 3IEKTPOHHO-
oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/196096 (mara
obpamenus: 14.10.2022). — Pexxum mocTyma: sl aBTOPHU3. MOJIb30BaTENEH.

Yepuukona, H. FO. Xumust B 0CTYITHOM U3JI0KEHUH: y4eOHOE OCOOHUE IJis
cno / H. 1O. YepaukoBa. — 2-¢ uzn., crep. — Cankr-IlerepOypr: Jlanp, 2022. —
316 c.— ISBN 978-5-8114-9500-9. — TekcT: a5ekTpoHHbIH // JIaHb: 371€KTPOHHO-
oubnunoreunas cucrema. — URL: https://e.lanbook.com/book/195532 (mara
obpamenus: 14.10.2022). — Pexxum mocTyma: Jjisi aBTOPHU3. MOIb30BaTEIEH.

[lIeBuunpina, JI. B. Xumus: yuebHoe nocodbue / JI. B. llleBnunpina, A. .
Amnapues. — HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. —

Tekcr: snextponnbit // Jlanb: snekTpoHHO-OMOMMOTEeYHas cuctema. — URL:
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https://e.lanbook.com/book/118505 (mata oOpamienus: 14.10.2022). — Pexum
JIOCTYyTIA: JUIsl aBTOPU3. MOJIb30BaTENEH.

6) nepeuens yueOHO-MemoouuecKo2o obecneuenus:

1. O6 obpazoBanuu B Poccuiickoit denepanuu: gpeaep. 3akox ot 29.12. 2012
Ne 273-@3 (B pen. @enepanbHbix 3ak0oHOB 0T 07.05.2013 Ne 99-®3, ot 07.06.2013
Ne 120-®3, ot 02.07.2013 Ne 170-D3, ot 23.07.2013 Ne 203-D3, ot 25.11.2013 Ne
317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 No 15-®3, ot 05.05.2014 No 84-
®3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-D3, ¢ mu3M., BHCCECHHBIMH
®enepanbHbIM 3aKOHOM OT 04.06.2014 Ne 145-®3, B pea. ot 03.07.2016, ¢ u3Mm. ot
19.12.2016.)

2. denepanpHBIA TOCYIAPCTBEHHBIN 00pa30BaTEIbHBIA CTAHIAPT CPEIHETO
o0miero oOpa3oBaHUsl, YTBEPKACHHBIM MpHKa3oM MuUHUCTEpCTBAa 00pa30BaHUs U
Hayku Poccuiickoit ®enepanuu or 17 mas 2012 r. Ne 413 (3apeructpupoBaH
MunncrepctBoM  roctuumu  Poccumiickort  @epepanum 7 umrons 2012 r,
peructpannoHHbIil Ne 24480).

3. llpuka3z MunucrepcrBa mnpocBenieHuss Poccuiickoin @enepanuu  OT
23.11.2022 Ne 1014 «OG6 yrBepxaeHuu QeaepaabHOil 00pa3oBaTEILHOM
nporpaMmbl cpeaHero ooiero odpazoBanus» (3apeructpupoBan 22.12.2022 Ne
71763).

2) unmepuem-pecypcoi:

http://www.iprbookshop.ru/60767.html (Xvmust B cTpouTeIbCTBE)

http://www.iprbookshop.ru/66393.html(O01ast 1 HeopraHuyeckas XUuMusI)

http://www.iprbookshop.ru/71462.html(JlaGopatopublii ~ MpakTUKyM IO
oO111eif 1 HEOPTaHUYECKOU XUMHUM )

http://www.iprbookshop.ru/64399.html(Anroputm  perienuss 3agad 1o
xumuu. [IpakTukym.)

0) 271eKMPOHHO-0UOITUOMEUHbIE CUCEMDL:

1. http://www.iprbookshop.ru (DnexTpoHHO-OMOINOTEYHBIC CHCTEMBI)

2. DIEKTpOHHO-OMOJIMOTEeYHAS cucremMa «IPRbooks»

(http://www.iprbookshop.ru/)
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3. OO6pazoBaTebHO-U3ATETLCKUI

(http://www.academia-moscow.ru /)

HEHTP

«AxaneMus

8. OCOBEHHOCTH OPTAHM3AIIMN OBYYEHUS 11O YYHEBHOMY
HPEAMETY JJIs1 UHBAJIMJIOB U JIML C OI'PAHUYEHHbBIMH
BO3MOXHOCTAMMU 3/10POBbSA

]_IJ'ISI 06y11a10m1/1xc51 N3 YHnCjla HHBAJIMAOB M JIMI C OI'PaHUYCHHBIMU

BO3MOXHOCTAMHU 310POBbdA Ha OCHOBAHHA IMMCBMCHHOI'O 3asdABJICHHWA y‘-IG6HBII>i

npeamMcT «XUMUI peCaAIn3yCTCa € YUYCTOM 0COOCHHOCTEH HCI/IXO(i)H?)I/IIIGCKOFO

Pa3BUTHA, THANBUIYAJIbHBIX BO3MOKHOCTEU U COCTOSIHUS 340pPOBbA.

9. KOHTPOJIb U OLEHKA PE3YJIbTATOB OCBOEHHUA YYEBHOI'O

Y YBOKEHUS K
HUCTOpPUU U
JOCTHKCHUSIM
OTEYECTBEHHOMN
XUMHUYECKON
HayKH; XUMUYECKU
IPaMOTHOE
MOBE/ICHHE B
npodeccroHalbHO
i IeSITeTbHOCTU U
B OBITY IIpH
oOparieHuu ¢

3aKOHBI XUMHUH U
OTKPBITHS B XUMHH,
clieJlaHHbIe
POCCHUMCKUMU
YYEeHBIMU-XUMUKaMU;
YBEPEHHOE
MOJIb30BaHUE
XUMHYECKOMN
TEPMUHOJIOTHEN U
CHUMBOJIHKOM;
XMMHYECKHA TPAMOTHOE
TIOBEJICHUE B

XUMHYECKUMH npodecCuoHATBHON
BELIECTBaMH, NesITebHOCTH U B OBITY
Marepualamu u IIpHU OOpalIeHUH ¢
IpoLeccamy; XUMHYECKHUMHU
BElIECTBaMH,
MaTepuagamMu 1
MpolieccaMu;

INPEJMETA
PesyabTarsl Kon IIpoBepsiemble @®opMBI 1 METOIbI KOHTPOJIS U
o0y4eHuUs pe3yJib yYMEHHS ¥ 3HAHUS OLIEHKH
(IMYHOCTHBIE, TATOB pe3yJbTaTOB 00yUYeHHUs
npeAMeTHbIE, Texymmit IIpomexxyrounas
MeTanpeIMeTHbIe KOHTPOJIb aTTecTalus
JUYHOCHIHbLE
4yBCTBO TOPJIOCTH JII | 3HaTb OCHOBHBIE Yemmuwiti onpoc 9K3AMEH

Ilpakmuueckas
paboma
Tecmuposanue
Peghepam
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YMeHue ucnosib30BaTh
MPpUOOpPETEHHBIE 3HAHUS
JUISL OOBSICHEHUS
XUMHYECKHX SIBJICHHM,
MIPOUCXOJISTINX B
npupoe, ObITY U Ha
MIPOU3BO/ICTBE;

yYMETb HCIOJIb30BaTh
MPUOOPETEHHBIC 3HAHUS
JUISL  DKOJIOTUYECKU
IPaMOTHOTIO MTOBEICHUS
B OKpY’Karolie cpene,
JUTSL OLICHKU BITUSTHUS
XUMHYECKOT0
3arpsi3HEHUS
OKpY’Karollen cpepl Ha
OpraHU3M 4YeJIOBeKa U
JPYTHE KUBBIC
OpTraHU3MBI;

YMETh HCIOJIb30BATh
MPUOOPETEHHBIE 3HAHUS
JUTSI IPUTOTOBJICHUS
PacTBOPOB 3a/1aHHOI
KOHIIEHTPAILUU B OBITY
Y Ha MPOU3BOJICTBE;

TOTOBHOCTB K JI2 | Tlorumath cymHoOCTh 1 | Peghepam
MPOJOJIKECHHUIO COLIMATIbHYIO
o0Opa3oBaHUs U 3HAYUMOCTH CBOCH
MOBBIIIEHUS Oynyiei npodeccun,
KBaTM(UKAIIIHI B MPOSBIIATH K HEM
n30paHHON YCTOWYUBBINA UHTEPEC;
po¢eCCHOHAIBHO CamocTosTenpHO
1 AESATEIBbHOCTH U OIIPEAEIATH 3a7a4n
00BEKTUBHOE po¢heCCUOHATBHOTO U
OCO3HaHHUE POJIH JIMYHOCTHOTO Pa3BUTHUS,
XUMHUYECKUX 3aHUMAaThCS
KOMITIETEHIIUH B camMo00pazoBaHUEM,
ITOM; OCO3HaHHO
IJIAaHUPOBATh
MTOBBILLIEHUE
KBaJIM(DUKAIIH.
YMEHHE JI3 | YMeTh UCTonbh30BaTh Pegepam
HCII0JIb30BATh JOCTUKEHUS
JIOCTHKEHUS COBPEMEHHOMN
COBPEMEHHOM XMMHYECKON HAYKH CO
XUMHUYECKON cBOEH
HayKu U npogeccuoHaTbHON
XUMHUYECKUX NEeSITeNIbHOCTBIO ISt
TEXHOJIOTHH JIst MTOBBIIICHUS
MOBBIIIEHUS COOCTBEHHOTO
COOCTBEHHOTO
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MHTEJUICKTYyaJIbHOT WHTEIUIEKTYaJIbHOTO

0 pa3BUTHUSA B pa3BUTHS;

BBIOpaHHOM

npodeccroHaibHO

M e TEeIbHOCTH;

MEmanpeomMemHpix:

HCIIO0JIb30BaHUE M1 | pabotath ¢ Ilpakmuueckas | sk3amen

Pa3IUYHbBIX BUJIOB TEOPETUYECKUM paboma

[M03HABATEIbHON MaTepHaIOM, Peghepam

NEeSITeNIbHOCTH U aHaAJIM3UPOBATh, 1enath | Tecmuposanue

OCHOBHBIX BBIBOJIBI.

MHTEJJIEKTYaJbHBI MIPUMEHSTh OCHOBHbIE

X ornepanui METO/bI TO3HAHUS

(mocTaHOBKHU (HabmroieHMS,

3a/1a4u, Hay4HOTO

(dbopMynupoBaHus 9KCIIEPUMEHTA) ISt

TUIIOTE3, aHAIN3a M3y4YEHUS Pa3INYHBIX

U CHHTE3a, CTOPOH XUMHUYECKUX

CpaBHEHU, 00BEKTOB U MPOLIECCOB,

000011eHNS, C KOTOPBIMU BO3HUKAET

CHUCTEMaTH3alluH, HEO0OXO0IMMOCTh CTalI-

BBISIBJICHUS KHBaThCS B

MPUIUHHO- npodeccnoHaTBEHOM

CJIEJICTBEHHBIX cdepe;

CBA3EH, IIONCKA YMEHHS J€NIaTh

aHaJIOT OB, BBIBOJIbI, YMECHHE

(hopMyIMpOBaHUS BBISIBIIATD

BBIBOJIOB) ISt CYLIECTBEHHOE,

perieHus pa3BUTHE JIOTHYECKOTO

MOCTaBJIEHHOMN MBIIIJICHHSI IPU paboTe

3aJ1a4u, C TEKCTaMU, OyKIIETOM,

MIPUMEHEHHE HaOI01aTh 32

OCHOBHBIX BEILIECTBAMH,

METO/0B MO3HAHUS MIPOBOJIUTH

(HabmroeHus, HCCIIEI0BATEILCKUE

Hay4HOT0 MpOLeAypPbl, PA3BUBATh

AKCIIEPUMEHTA) MO3HABATEIbHBIN

JUTSL U3YYEHHS UHTEpEC K MpEeAMETY U

Pa3IUYHBIX CTOPOH MpOIIeCcCy MTO3HAHMS.

XUMHUYECKUX yMEHUE

00BEKTOB U XapaKkTepU30BaTh

MIPOLIECCOB, C 3JEMEHTHI MO UX

KOTOPBIMH TTOJIOKEHHUIO B

BO3HHUKAET [Tepuonnueckon

HEOOXOIMMOCTh cucreme JI.1.

CTaJIKUBATHCS B Menieneena.

po¢eCCHOHAIBHO OOBSCHATD

it cdepe; 3aBUCUMOCTh CBOMCTB
BEIIIECTB OT MX COCTaBa
U CTPOEHUS, IPUPOTY
XUMHYECKOHN CBSI3H
3aBUCHMOCTH CKOPOCTH
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XMMHYECKON PEAKIUU U
MIOJIOKEHNE
XUMHUYECKOTO
paBHOBECHS OT
pa3nuyHbIX (PaKTOPOB;
YMETh ONPEIEIATh
BO3MOXKHOCTH
MIPOTEKAHUS
XUMHUYECKUX
MPEBPAILICHUH B
Pa3IMYHBIX YCIOBUSIX U
OLICHKH UX
IIOCJIEICTBUI
HCIIO0JIb30BAHUE
abCTpaKTHOTO
MBIIUIECHHUS,
MIPOJOJIKUTH pa3BUTHE
XUMHUYECKOH PeuH,
oOoraiars ee
CJIOBAPHBIN 3ar1ac pu
YCTHBIX OTBETaX U
IrpaMOTHOE
BBIIIOJIHEHUE MPU
CaMOCTOSITENIbHBIX
3aIaHUSIX.

CBSA3BIBATh U3YUCHHBIN
Marepuai co CBoei

npodeccnoHaTBEHOM

JESTEIIBHOCTBIO
HCIIOJIb30BaHKUE M?2 | IIpoBoguTh Ilpakmuueckasn
Pa3IMYHbIX CaMOCTOATENIbHBIN paboma
UCTOYHUKOB IS MTOMCK XUMUYECKOU Peghepam
MOJTy4YECHUS nHpOpManuu ¢
XUMHYECKON HCII0JIb30BAHUEM
uHpopManuy, pa3IMYHBIX

YMEHHUE OIEHUTD
ee JOCTOBEPHOCTh
JUTSL TOCTHIKCHHS
XOPOIIHX
pE3yJIbTaTOB B
npodeccroHanbHO

i chepe;

HMCTOYHUKOB (Hay4HO-
MOMYJISIPHBIX U3JJaHUH,
KOMITBIOTEPHBIX 0a3
JIAHHBIX, PECYPCOB
Wurepuera);
UCIOJIb30BATh
KOMIIBIOTEPHBIE
TEXHOJIOTUH IS
00palboTKH U nepeaavn
XUMHUYECKON
nH(popMalu u ee
MIPEJCTABICHUS B
pa3nuuHbIX (hopmMax.
Ocy1iecTBISTh TOUCK
uHpopmanuu,
HE0O0XO0AUMOM 15

3¢ deKTUBHOTO
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BBIITOJIHCHU A

npo¢eCCUOHATBHBIX
3a/1a4
npeoMemHubIx:
c(hOpMHUPOBAHHOCT 111 | llonumats poab XUMUU | Yemusiii onpoc | sk3amen
b IIPEJICTaBICHUIA B €CTECTBO3HAHUH, €€ Tecmuposanue
0 MECTE XMMUU B CBS3b C APYTUMHU Ilpakmuueckasn
COBpPEMEHHOM €CTECTBEHHBIMU paboma
Hay4YHOU KapTHUHE HayKaMH, 3HAaUCHHUE B
MUpa; TOHUMaHUE KU3HU COBPEMEHHOTO
PO XUMHUU B obmiecTBa
hopmMupoBaHUHT 3HaTh BaKHEHIINE
Kpyrosopa u BeIllECTBA U
(GyHKIIMOHATILHOM MaTepUabl.
rPaMOTHOCTH
YesoBeKa s
perieHus
MPAKTUYECKUX
3a/1a4;
BJIaJICHHUE 112 | 3HATH OCHOBHEIE Yemuwi onpoc IK3AMen
OCHOBOIIOJIAraroIl 3aKOHBI XUMUU: Tecmuposanue
UMU XUMUYECKUMU CTEeXHUOMETPHS, 3aKOH Ipaxmuueckas
MOHATHSIMH, COXpaHEHHUS MacChl paboma
TEOPUSAMH, BEIIECTB, BIIAJICTh
3aKOHAMU U OCHOBOIIOJIar al0IIMMHI
3aKOHOMEPHOCTSIM XUMHYECKUMHU
U; YBEPEHHOE MOHATHSIMH, TEOPHUSIMHU,
MOJIb30BaHUE 3aKOHAMHU U
XUMHUYECKON 3aKOHOMEPHOCTSIMU;
TEPMUHOJIOTUEN U yYMETb Ha3bIBaTh:
CUMBOJIMKOM; M3y4YEHHBIE BEIIECTBA
M0 TPUBUAIBHOMN WIIN
MEXKIyHAPOAHOU
HOMEHKJIATYpE;
BIIAJICHUE II3 | yMeTb  BBINOJHSATH Ilpakmuueckas | sk3amen
OCHOBHBIMH XUMHYECKUN paboma
MeTOJaMHu AKCTIEPUMEHT 10 Tecmuposanue
Hay4HOT0 pacrno3HaBaHHUIO Jlabopamopnas
MTO3HAHUS, BOKHEUIIINX paboma
HCIIOJIb3YEMBIMH B HEOPTaHUYECKUX U
XUMUH: OpraHUYECKUX
HaOII0/IeHUEM, COEIMHEHMUII;
OTIMCaHUEM,
HU3MEPEHUEM,
AKCTIEPUMEHTOM;
yMEHUE
o0pabaThIBaTh,
OOBSICHATH
pe3yIbTaThI
MIPOBEACHHBIX

OIIBITOB U JI€JIaTh
BBIBOJBI,
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TOTOBHOCTH U
CIOCOOHOCTD
HpI/IMeHHTL
METO/IbI ITO3HAHUS
IIpU pELIEHUN

MPAKTUYECKUX
3aj1a4;
c(hOpMHUPOBAHHOCT 114 | YmMeTtsb pemath Ilpaxmuueckas | sk3amen
b YMCHHUS J]aBaTh pacueTHble 3aa4u 10 | paboma
KOJIMYECTBEHHbBIC XUMHYECKUM Tecmuposanue
OLIEHKH U bopmynam u
MIPOU3BOJIUTH YpaBHEHUSM;
pacueTsl 110 HCII0JIb30BATh
XUMHYECKUM MPUOOPETEHHBIE 3HAHUS
dbopmynam u Y yMCHUS B
YpaBHEHUSIM; MIPaKTUYECKON

JESTEIbHOCTH U

MOBCETHEBHOM JKU3HHU:
BIIAJICHUE 115 | Ymenue 6e30macHOTO Yemmuwiti onpoc
MpaBUJIaMU oOparteHus ¢ Ipaxmuueckas
TEXHUKHU TOPIOYNMH H paboma
0€30IaCHOCTH MPHU TOKCHUYHBIMHU Jlabopamophas
HCII0JIb30BAHUHU BELIECTBAMU U paboma
XUMHYECKHX nabopaTopHBIM
BELIECTB; 00opyi0BaHUEM;
c(hOpMHUPOBAHHOCT 116 | YMeHue KpUTHYECKOM Yemmuwiti onpoc

b COOCTBEHHOMU
[TO3HUIUHU I10
OTHOIIICHUIO K
XUMHYECKON
uHpopManuy,
MOJy4aeMoOi U3
pa3HbIX
HCTOYHHKOB.

OLIEHKU JIOCTOBEPHOCTH
XUMHYECKON
uHpopManuy,
ITOCTYTIAXOIIEH U3
pa3HbIX HCTOYHHUKOB.

Pegpepam
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Koa u
HaMMeHOBaHUe
(popmupyembIx
KOMIIeTeHIN i

HHaHpreMble pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

O01mue

JAucnunimHapHbie

OK 01. Beibupats
CIIOCOOBI peIICHUS
3a1a4
npodeccHoHATEHOM
JeSATEIIBHOCTH
IPUMEHHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu Tpy0BOI0 BOCIUTAHMS:

- TOTOBHOCTD K TPY/AY, OCO3HAHUE IIEHHOCTH MacTepPCTBA,
Tpyaoooue;

- FOTOBHOCTH K aKTUBHOM JEATEILHOCTH TEXHOJIOTHICCKOM
Y COIMAIbHOW HAINPaBJIEHHOCTH, CIIOCOOHOCTD
WHUITUHPOBATH, INIAHUPOBATH M CAMOCTOSATEIHHO BHITIOIHSTh
TaKylo JAeSITeNbHOCTD;

- HHTEPEC K pa3InuHbIM cepam npodheccCuoHaTbHON
JIeITEIIbHOCTH,

Osgi1aieHHe YHHBEPCAJIbLHBIMH Y4eOHBIMH
NMo3HABATEJIbHBIMU AeHCTBHAMM:

a) 0a30BbIe JJOrHYECKHE JeiCTBUSI:

- CaMOCTOSTEIFHO (POPMYJIUPOBATH U aKTyaJIM3UPOBATH
npo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE,;
- YCTaHABIIMBATh CYMIECTBEHHBIN MTPU3HAK WM OCHOBAHUS IS
CpaBHEHHUS, KIIacCU(PUKALUU U 000O0IICHNUS;
- OIPENENATh LEH IeATEIbHOCTH, 3a/1aBaTh TapaMeTphl U
KPUTEPUU UX TOCTHKEHUS;
- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B
paccMaTpUBAEMBIX SBIICHUSX;
- BHOCUTH KOPPEKTHUBBI B JICATCIIBHOCTD, OICHHUBATH
COOTBETCTBUE PE3YIIHTATOB IIEJISIM, OIICHHBATH PUCKH
MOCJIEACTBUN NeITEIbHOCTH,

- pa3BUBATh KPEATUBHOE MBIILJICHUE MTPU PEUICHUH
YKU3HEHHBIX TIPoOIIeM

- BJIQJIETh CUCTEMOM XMMUYECKUX 3HAHUU, KOTOPAs
BKJIIOUYAET: OCHOBOIIOJIAraoNINe MOHATHS (XUMHUYECKUN JIEMEHT,
aToM, 3JICKTPOHHAst 000JI04Ka aToMa, S-, P-, d-dJIEKTPOHHBIE
opOUTaIM aTOMOB, MOH, MOJIEKYJIa, BAJIEGHTHOCTb,
ANEKTPOOTPULATEIBLHOCTD, CTETIEHb OKUCIICHUS, XMMUYECKasi
CB$I3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, YTIIEPOIHbII
ckeseT, (yHKIMOHANIbHAS TPYIINa, paguKall, U30MepHs,
M30MEphI, TOMOJIOTUYECKUH PsiJl, TOMOJIOTH, YIJIE€BOIOPOIbI,
KHUCIIOPO/I- M a30TCOIEPIKaIIe COSAMHEHUS, OMOJIOTHUYECKH
AKTUBHBIC BEIECTBA (YTJIEBO/BI, )KUPbI, OEIKH), MOHOMED,
HOJIUMED, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHbBIE
COCIMHEHUS, KPUCTAILUTNYECKAs PEIIETKA, TUITBI XUMUUECKHUX
peakuuii (OKUCIUTENIbHO-BOCCTAHOBUTEIIbHBIE, K30~ U
SHJO0TEPMUUYECKHE, PEAKIIMH HOHHOTO 0OMEHA), pacTBOD,
ANEKTPOJIUTHI, HEAIEKTPOIUTHI, JJIEKTPOIUTHUECKAS
JUCCOIMAIMs, OKUCIUTEINb, BOCCTAHOBUTEND, CKOPOCTh
XUMHYECKON peakIiy, XUMHUUECKOEe PAaBHOBECHE), TEOPUU U
3aKOHBI (T€OpUs XMMHUECKOTO CTPOCHHSI OPraHUYeCKIX BEIIECTB
A.M. byrneposa, Teopust 3IEKTPOIUTHUECKON TUCCOIUALINH,
nepuoanueckuii 3akoH /.M. MenneneeBa, 3aK0OH COXpaHEHUS
MaccChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XUMHH,
(hakTonoruueckre CBEACHMs O CBOMCTBAX, COCTaBEe, MOJYYEHUU U
0€30MacHOM HCII0Ib30BAaHUH BaKHEHIIINX HEOPTaHUYECKUX U
OpPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON JAEITETbHOCTH
YEJIOBEKa;




0) 0azoBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

- BIIQJICTh HaBBIKaMHU y4eOHO-UCCIIE0BATEIBCKON
MIPOEKTHOM JIeATETHbHOCTH, HABBIKAMHU Pa3peIIeHUs MpooIiem;

- BBISIBJISITH TIPUUMHHO-CJICICTBEHHBIC CBSI3U U
aKTyaJIM3UpOBaTh 3a/1auy, BBIIBUTATh THUIIOTE3Y €€ PEIICHMS,
HaxOJIUTh apIyMEHTHI JJIS I0Ka3aTeIbCTBA CBOMX
YTBEP)KJICHHH, 3a1aBaTh TapaMeTPbl U KPUTEPHUH PEIICHUS;

- aHAJIM3UPOBATH TIOJYYSHHBIC B XOJIC PEIICHUS 3a1a4H
Pe3yNIbTAThI, KPUTHICCKH OIEHUBAThH MX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh H3MEHCHHE B HOBBIX YCIIOBHSIX;

- YMETh MMEPEHOCUTH 3HAHUS B ITO3HABATEIBHYIO U
MPAKTHUYECKYIO 00JIaCTH KUZHEICATEIbHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX
obnacreii;

- BBIJIBUTATh HOBBIC HJICH, ITPEJIaraTh OPUTrHHAIbHBIC
MOJIXOJTBI U PEIICHHUS;

- CIIOCOOHOCTD UX UCIOJIb30BaHUs B IO3HABATCIIBHOU U
COLIMAIBHON MTPAKTHUKE

- YMETb BBIABIISITh XapaKTEPHbIE MPU3HAKU U B3aUMOCBS3b
M3YYEHHBIX MOHATUN, TPUMEHSATH COOTBETCTBYIOIINE MTOHITHS
MIPU ONMMCAHUM CTPOEHUS U CBOMCTB HEOPTaHUYECKUX U
OpPraHWYECKUX BELECTB U UX MPEBPALLECHUN; BBIABIISTh
B3aUMOCBSI3b XUMUYECKUX 3HAHUH C IOHATUSIMU U
IIPEICTABICHUSMU APYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMETb UCIIOJIb30BATh HAMMEHOBAHUS XUMUYECKUX
COEMHEHHUI MEXIYHAPOIHOTO COK3a TEOPETUUECKON U
MPUKJIATHON XUMUHU U TPUBUAIBHBIC Ha3BAaHUS BAXKHEUIIINX
BEIIECTB (ITHJICH, alleTHJICH, TIUIEPHH, (eHOI, (hOpMaIIbICTH I,
YKCYCHAasi KHCJIOTa, TJIUIMH, yrapHbIiA ra3, YriIeKUCIbIN Ta3,
aMMUaK, raiieHasl U3BeCTh, HeralleHast U3BECThb, IUThEBasi COJla U
JPYTHX), COCTABIATH (DOPMYJIBI HEOPTaHUYECKUX U
OpPraHMYECKUX BEILECTB, YPABHEHUS XUMUYECKUX PEaKIUH,
OOBSCHATH UX CMBICT; TOATBEPKIATh XapaKTEPHbIE XUMUYECKHE
CBOMCTBA BEIIIECTB COOTBETCTBYIOIIMMHU SKCTIEPUMEHTAMH 1
3aMUCSIMU YPABHEHUI XUMUYECKUX PEAKIINIA;

- YME€Tbh YCTaHABIUBATh NMPUHAJJIC)KHOCTh NU3yYEHHBIX
HEOPTraHUYECKUX U OPTaHUYECKUX BEIIECTB K OMpPEICICHHBIM
KJIaccaM U TpylniaM COeIMHEHUH, XapakTepru30BaTh UX COCTaB U
BaYKHEUIIIME CBOMCTBA; ONPEACIIATh BUABl XUMUYECKUX CBS3EH
(KoBaJIeHTHAas, HOHHAs, METAJUINYECKasi, BOJOPOIHAS), TUIIBI
KPUCTATMYECKHUX PEIIETOK BEIECTB; KIacCU(PUIIMPOBAThH
XUMHUYECKUE PEAKIINH;

- copMHUpOBATH TIPEACTABICHUS: O MATEPUAILHOM €IMHCTBE
MHpPa, 3aKOHOMEPHOCTSIX U TO3HABAEMOCTH SIBJICHUH TIPUPOJIBI; O
MeCTe ¥ 3HAUCHUH XUMUHU B CHCTEME €CTECTBEHHBIX HAYK U €€
poiiu B 00eCrieueHnr yCTOMYNBOIO Pa3BUTHS YEJIOBEUECTBA: B
pelIeHnr mTpoOIeM YKOIOTUYECKOM, YHEPTETHUECKON U MUIIEBOM
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0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3IaHIMH HOBBIX
MaTepHaJIOB, HOBBIX HCTOYHUKOB YHEPTUH, B 00ECTICUCHUH
panMoHaIBFHOTO IPUPOAOIOIB30BAHMUS, B (POPMUPOBAHUH
MUPOBO33pEHUs U 00IIEH KyJIbTYphI UeJIOBEKa, a TAKKE
9KOJIOTHYECKH 000CHOBAHHOTO OTHOILIEHUSI K CBOEMY 3/I0POBBIO
U TIPUPOJTHOM Cpelie;

- BJIaZICTh CUCTEMOM XMMHUECKHUX 3HAHUH, KOTOpas
BKJIIOYAET: OCHOBOIIOJIATAIOUINE MOHATHS (JOMOIHUTEIBHO K
CUCTEME MOHATHI 0a30BOT0 YPOBHS) - U30TOIIbI, OCHOBHOE U
BO30YXJCHHOE COCTOSIHME aTOMa, THOPUAU3AIHS AaTOMHBIX
opoOuraneit, xummueckas cBsa3b ("I " u ", KpaTHBIE CBS3N),
MOJISIpHasi KOHLIEHTpALHs, CTPYKTypHas (hopMyIia, U30Mepus
(cTpykTypHas, reomeTprueckas (IIUC-TPAHC-U30MEPHS), THITBI
XUMHUYECKHUX PeaKinii (roMo- U TeTepOreHHbIe, 00paTUMBbIE U
He0oOpaTUMEIE), paCTBOPHI (MICTUHHBIE, TUCIIEPCHBIC CUCTEMBI),
KPUCTAJJIOTUAPATHI, CTENIEHb TUCCOLUALIUY, SJIEKTPOIIN3,
KPEKUHT, pu(OPMUHT); TEOPUH U 3aKOHBI, 3aKOHOMEPHOCTH,
MHPOBO33PEHUYECKNE 3HAHUS, JIeXkKalllie B OCHOBE TOHUMaHUs
MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHX SBJICHHM,
COBPEMEHHBIE ITPE/ICTABIEHUS O CTPOCHUH BELLIECTBA HA
aTOMHOM, MOJICKYJISIPHOM U HaIMOJIEKYJISIPHOM YPOBHSIX;
MPEJICTaBICHUS O MEXaHU3MAaX XUMUYECKUX PEaKIUH,
TEPMOAMHAMHYECKHUX ¥ KHHETHUECKHUX 3aKOHOMEPHOCTAX MX
MPOTEKAHUS, 0 XUMHUUYECKOM PAaBHOBECHUH, TUCIIEPCHBIX
CUCTeMax, (paKTOJIOTUYECKUE CBEIEHUS O CBOMCTBAX, COCTABE,
MOJIy4eHUHU U 0€30M1aCHOM HCIOJIb30BAHNU BaKHEUIIINX
HEOPTraHUYECKUX U OPTaHUYECKUX BEIIECTB B OBITY U
MPaKTUYECKON JAESITEIbHOCTH YeJIOBEeKa; OOIINX HAyYHBIX
MPUHIIMIIAX XUMUYECKOTO MMPOU3BO/ICTBA (Ha IpUMeEpe
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IIPOU3BOJICTBA CEPHOM KUCIIOTHI, aMMHaKa, METAHOJIa,
nepepaboTku HeTH);

- YMCThb IMPOBOAUTH PAaCUYCThI 10 XUMHUYCCKUM (1)opMyJ1aM u
YPaBHEHMSIM XMMHUYECKHUX PEaKLHil ¢ UCIIO0Ib30BaHHEM
(bu3nYecKux BeIU4nH (Macchl, 00beMa ra3oB, KOJIMYECTBA
BEILIECTBA), XapaKTEPHU3YIOLIUX BEIIECTBA C KOJINYECTBEHHON
CTOPOHBI: PACUY€Thl IO HAXOXKJCHUIO XMMUYECKOH (POPMYJIBI
BEIIIECTBA; pacueThl Macchl (00beMa, KOJMUECTBA BEIIECTBA)
IPOAYKTa PEAKLUH, €CIH OAHO U3 UCXOAHBIX BELIECTB JAHO B
BH/JIC PACTBOpA C ONPEIEIECHHON MaCCOBOU J10JIEH
PacTBOPEHHOTO BEIIECTBA WIIU JTAHO B U30BITKE (MIMEET
IPUMECH); PacyeThl MACCOBOM MM 0OBEMHOI 10JIM BBIXO/A
IPOAYKTa PEAKIMU; PAcYeThl TEIIOBOro 3(pdekTa peakuui,
00BEMHBIX OTHOLIEHUH Ta30B;

- YMETh BBIABIIATH XapaKTE€pHbIE IPU3HAKH U B3aUMOCBS3b
HU3YUYCHHBIX HOH?ITI/IfI, NPUMCHATHE COOTBCTCTBYIOIIUC ITOHATUA
IIpY ONMCAHUM CTPOEHUS U CBOMCTB HEOPTaHWYECKHUX U
OpPTraHN4YC€CKUX BCIICCTB U UX HpGBp&HIGHHfI; BBISABIIATD
B3aMMOCBS3b XUMHUYECKNX 3HAHWUH C TTOHATHSIMU U
NpeCTaBICHUIMH IPYTUX MPEAMETOB Ui 60Iee 0CO3HAaHHOTO
MOHUMAaHMA U 00BSICHEHHSI CYLTHOCTH MaTepHaIbHOTO €IMHCTBA
MHpA; HCII0JIb30BaTh CUCTEMHbIE XMMUYECKHE 3HAHUS JUIs
00BSICHEHUS U TPOTHO3UPOBAHUS SBJICHUN, UMEIOLINX
€CTECTBEHHOHAYUYHYIO IIPUPOLY;

- YMCTb HCII0JIb30BAaTh HAMMCHOBAHUA XUMHWYCCKUX
COEMHEHHNI MEXYHAPOIHOTO COK3a TEOPETUUECKON U
HpI/IKJIa}IHOfl XUMHHU U TPUBUAJIBHBIC Ha3BaHUA BEIICCTB,
OTHOCAIINXCA K U3YYCHHBIM KJIaCCaM OpTraHUYCCKUX U
HEOPraHMYECKHUX COECIUHEHHH; NCII0JIb30BATh XUMUUECKYIO
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CUMBOIIUKY JIJISl COCTaBJICHUS POPMYT HEOPraHUIECKUX
BEILIECTB, MOJICKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX,
COKpAIIICHHBIX M CKEJIETHBIX) (POPMYIT OpraHU4YEeCKUX BEIIECTB;
COCTaBJISITh YPaBHEHUSI XUMUYECKUX PEAKIUN U PaCKPbIBATh UX
CYLIHOCTb: OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUuit
MOCPEICTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca ITUX
peakuuii; peakiii HFOHHOro 0OMEHa ITyTeM COCTaBIICHUS X
MOJIHBIX M COKPAIIIEHHBIX HOHHBIX YPABHEHU; peaKIuii
TUAPOIN3a, PEAKIIMNA KOMILIEKCO0Opa3oBaHus (Ha mpumepe
TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS ); TIOATBEPKIAThH
XapaKTepHbIE XUMHUYECKHUE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMHU U 3alUCAMU ypaBHEHUIN
XUMHYECKHUX PEaKIIHii;

- YMETh Kiaccu(puuupoBaTh HEOPraHUIECKHUE U
OpraHMYECKHe BEIIECTBA U XMMHUECKHUE PEaKIIIH,
CaMOCTOSTENILHO BEIOMPATh OCHOBAHUS U KPUTEPUU JJIS
KJIACCU(PUKAIINH U3y4aeMbIX XUMHUYECKHUX 0OHEKTOB;
XapakTepPU30BaTh COCTaB U Ba)KHEUIIIME CBOMCTBA BEUIECTB,
MIPUHAJYISKAIIUX K OMPEICTICHHBIM KJIaccaMm | rpyImnam
COEIMHEHUH (IIPOCThIE BEIIECTBA, OKCU/IbI, TUAPOKCHIBI, COJIH;
yTIEBOIOPObI, MPOCTHIE YPUPHI, CIUPTHI, PEHONBI, ATBIACTUIBI,
KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIIOKHBIE dPHUPHI, KUPBHI,
YTJIEBO/IbI, AMUHBI, AMUHOKHUCIIOTHI, OEITKH); TPUMEHSATh 3HAHUS
0 COCTaBE€ M CBOMCTBAX BEILECTB ISl IKCIIEPUMEHTAIbHOMN
MIPOBEPKHU THUMOTE3 OTHOCUTEIHLHO 3aKOHOMEPHOCTEH MPOTEKAHUS
XUMUYECKHUX PEAKIIUN U TPOTHO3UPOBAHUS BO3MOXKHOCTEN UX
OCYILIECTBIICHHUS;

- YMETb MOATBEPKIaTh Ha KOHKPETHBIX MIPUMEPAX XapaKTep
3aBUCHMOCTH PEaKIIMOHHOW CITOCOOHOCTH OPTaHUYECKUX
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COEAMHEHUI OT KPaTHOCTH U TUIA KoBaJieHTHOM cBsizu ("T " u
""), B3aMMHOTO BJIMSIHMSI aTOMOB U I'PYIIII aTOMOB B MOJIEKYJaxX; a
TaKXe 0T 0COOCHHOCTEH peann3aliy pa3InyHbIX MEXaHH3MOB
IPOTEKaHUS PEeaKLnii;

- YMETh XapaKTepU30BaTh JIEKTPOHHOE CTPOEHHE aTOMOB (B
OCHOBHOM U BO30Y>KJIEHHOM COCTOSIHUM) U MOHOB XUMHUYECKUX
aneMeHToB 1 - 4 nepuoaos llepuoanyeckoii cuctemsr .M.
MenzeneeBa 1 UX BaJI€HTHbBIE BO3MOXHOCTHU, UCIIONb3Ys
d-aneKTpoHHbIE" OpOUTANIN, SHEPTETHYCCKUE

nonsitus "'s”, "p",
YPOBHH; OOBSICHATH 3aKOHOMEPHOCTH NU3MEHEHUS CBOMCTB
XUMHYECKHX 3JIEMEHTOB M 00pa3yeMbIX HMH COSIMHEHUH TI0
nepuoaaM U rpyIram;

OK 02.
Ucnonb3oBarb
COBpPEMEHHBIC
CpezacTBa MOUCKa,
aHaIM3a u
WHTEPIpETaINN
uHpOpMaLUU U
MH(pOPMalLMOHHBIE
TEXHOJIOTUH IS
BBHITIOJTHEHUS 3a/1a4
npo¢eCcCHOHAITBHON
JeSTEeITbHOCTH

B 00,1acTHLIEHHOCTH HAYYHOI'0 MO3HAHUSL:

- c(hOpMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH
n O6HI€CTB€HHOI>1 IMPAaKTUKH, OCHOBAHHOI'O HA JUAJIOTC
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTa B
MOJIUKYIBTYPHOM MUPE;

- COBEPILIEHCTBOBAHUE A3BIKOBOW U YUTATEIbCKOM
KYJBTYPBI KaK CPEACTBA B3aUMOJICHCTBHSI MEXTy JIOAbMU U
MO3HAHUS MHPA;

- 0CO3HaHME LIEHHOCTH HAyYHOH J1eTebHOCTH,
TOTOBHOCTH OCYIIIECTBIISITH TIPOCKTHYIO M UCCIIETOBATEIBCKYIO
ACATCIIBHOCTG MHAUBHUAYAJIbHO U B I'PYIIIIC,

OBiaieHHe YHHBEPCAJIbLHBIMH Y4e0HBIMH
IMO3HABAaTCJIbHBIMU HeﬁCTBHHMHZ

B) padoTta ¢ nHopManmeii:

- YMETh IJIAHUPOBATH U BBIMOIHITh XUMUYECKHIA
9KCIIEPUMEHT (IIPEBPAILCHUSI OPraHUUYECKHUX BEIIECTB IIPU
HarpeBaHuu, MOJyYeHHE STUIICHA U U3y4EHUE er0 CBOMCTB,
KaueCTBEHHbIE PEAKI[MH HA aJlbJIETH/Ibl, KpaxMall, YKCYCHYIO
KHCJIOTY; IeHaTypalus OEJIKOB IPU HarpeBaHUU, [IBETHbIE
peakiuu O€IKOB; MPOBOJAUTH PEAKIIUHM HOHHOTO OOMEHa,
OIIPEACIIATh CPELY BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKLIUN
Ha cynbQaT-, KapOOHaT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHUS;
pemaTh 3KCepuMEHTaNIbHBIE 3a/1a4u 10 TeMaM "Metabl" 1
"Hemeranbl") B COOTBETCTBUH C IPABUIAMU TEXHUKHU
0€30MMacHOCTH NP OOpaIeHUH C BELIECTBAMU U J1a00PaTOPHBIM
00opy/i0BaHUEM; TIPEJCTABIISTH PE3YJIbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (hOpMe 3amKcy ypaBHEHUN COOTBETCTBYIOIINX
peakuuii 1 GopMyIMPOBATH BBIBOBI HA OCHOBE 3TUX
pe3yJIbTaTOB;
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- BJIaJICTh HaBbIKAaMH MOJyYeHUs HHPOPMALIUU U3
MCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSTEIBHO OCYIIECTBISATh
IIOMCK, aHAJIN3, CHCTEMATU3aLIMI0 U UHTEPIIPETALINIO
MH(GOPMAaLIMU Pa3IMYHBIX BUJOB U (JOPM IIPECTABICHMUS;

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX (OpMATaX C YIETOM
Ha3HauyeHUs MHQOpPMALMK U 1IeJICBON ayAUTOPUH, BEIOUpast
ONTUMAJIbHYIO (POPMY IIPEACTABICHUS U BU3yalIU3allUH;

- OLICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTH UH(POPMAIIUH,
€€ COOTBETCTBHE ITPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM;

- MCII0JIb30BATh CPeICTBA UH(OPMALIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PEILIEHUN KOTHUTUBHBIX,
KOMMYHHKATHBHBIX U OPraHU3allMOHHBIX 33714 C
co0uIro/IeHreM TpeOOBaHUI 3PrOHOMMKH, TEXHUKU
0€30I1aCHOCTH, TUTHEHBI, pecypcocOepesKeH s, IPaBOBBIX U
3THUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH;

- BJIaIETh HaBbIKAMU PACIIO3HABAHUS U 3aIUThI
uH(popMaluu, HHPOPMAIIMOHHON 0€30MacCHOCTH JINYHOCTH;

- YMETh aHAJTM3UPOBATh XUMUUYECKYIO0 HH(POPMALIUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHHUKOB (CPEACTB MacCOBOU
uHpopmanuu, cetb IHTEepHET U Apyrue);

- BJIZICTh OCHOBHBIMU METOZAMH Hay4YHOT'O IIO3HAHHUS
BEILECTB U XMMHUYECKHX sIBJICHUH (HaOroAeHue, n3MepeHue,
9KCHEPUMEHT, MOJIETUPOBaHUE);

- YMETbh IPOBOJUTH PacyEThl 10 XUMHUUECKUM GopMyiaM U
YPaBHEHUSAM XUMHUYECKUX PEAKLUN C UCTIOIb30BAaHUEM
(U3NYECKUX BETUYMH, XapaKTEePU3YIOIINX BEUIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMaJlbHbIE
YCIIOBHsI) Ta30B, KOJIMUYECTBA BEIIECTBA; HUCII0JIb30BaTh
CUCTEMHbIE XUMUYECKUE 3HAHUSA JJIS IPUHATHS PELLICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYyalUsX, CBA3aHHBIX C BELIECTBAMHU
Y X IPUMEHEHUEM;

- YMETb CAaMOCTOATEIBHO MIJIAHUPOBATh U IPOBOJUTH
XUMHUYECKUH SKCIIEPUMEHT (IIOJTy4eHUE U U3yUeHHE CBOMCTB
HEOPraHMYECKUX U OPraHUYECKHUX BEIIECTB, KAUECTBEHHbIE
peaKuuu yriieBOAOPOJOB PAa3INYHBIX KJIACCOB U
KHCIIOPOACOAEPKAIUX OPraHUYECKUX BELIECTB, PEIICHUE
9KCIIEPUMEHTAIBHBIX 33a4 110 PACIIO3HABAHUIO HEOPTraHUYECKUX
¥ OpPraHMYEeCKUX BEIIECTB) C COOIIOACHUEM MPpaBUIl OE3011aCHOTO
oOpallleHus C BeleCTBaMU U JJa0OpaTOPHBIM 000PYyI0BaHUEM,
(bopMyIMpOBATH 1€ UCCIEI0BAHNUS, IPEOCTABIIATH B
pa3nuyHOi popMe pe3ynbTaThl IKCIIEPUMEHTA, AaHAIU3UPOBATH U
OLICHUBATh UX JIOCTOBEPHOCTH;

- YMETh OCYILECTBIIATH LIEJICHANIPABICHHBIN TTOUCK
XUMHYECKON MHPOpPMAIUH B Pa3IMYHBIX UCTOUHUKAX (Hay4Has
1 y4eOHO-Hay4Has JINTepaTypa, CPeACTBa MaCCOBOM
uHpopManuu, cetb IHTEpHET U Jpyrue), KPUTHIECKU
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aHATM3UPOBATh XUMHUYECKYIO0 HH(POPMAILINIO, TIepepadbaThiBaTh ee
Y MCTIOJIb30BaTh B COOTBETCTBUU C ITOCTABICHHON y4eOHOM
3ajaveit;

- BJIaJIETh CUCTEMOM 3HAHHUI O METOJAaX HAyYHOT'O ITO3HAHUS
SIBJICHUI TIPUPO/bI, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX U
YMEHUSIMU NIPUMEHATh 3T 3HAHUS IIPU SKCIEPUMEHTAIBHOM
UCCJIEJIOBAHUH BEILIECTB U JUIsl OOBSICHEHUS XUMHUECKUX
SIBJIEHUM, IMEIOIIMX MECTO B IPUPOJIE MPAKTHUECKON
JESITEJIbHOCTH YE€JIOBEKA U B IOBCEIHEBHOM JKU3HH;

OK 04.
DddexTuBHO
B3aUMOJICHCTBOBATh U
pabortarth B
KOJUJICKTUBE U
KOMaH1e

- FOTOBHOCTb K CAaMOPAa3BUTHIO, CAMOCTOATEILHOCTU U
CaMOOIIPEIEIICHHUIO;

-OBJIaJICHUE HaBbIKaMU y4eOHO-HCCIIE10BATENbCKOM,
IIPOEKTHOM U COLIMAJIBHOM IEATENBHOCTH;

Osgi1aieHHe YHUBEPCAJIbHBIMA KOMMYHUKATHBHBIMHA
NeHCTBUAMM:

') COBMECTHAasI 1eITeIbHOCTD!

- IOHUMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMaHIHON U
UHAUBUAYaJIbHON paboThI;

- IPUHUMATD LI€JTM COBMECTHOM JESATEIIbHOCTH,
OpPraHM30BBIBATH U KOOPAMHUPOBATH JIEHCTBUSA 110 €€
JIOCTHKEHUIO: COCTABIIATH IUIAH IEHCTBUMN, PaCIIPENEIISTh
POJIM C Y4ETOM MHEHHH yYaCTHUKOB OOCYX/IaTh pe3yJIbTaThl
COBMECTHOH paboTBhI;

- KOOPJIMHUPOBATH U BBINOJIHATH pabOTy B YCIOBUSX
pealbHOT0, BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO
B3aMMO/ICUCTBHS,

- OCYUIECTBJIATH TO3UTUBHOE CTPATETUUYECKOE NTOBE/ICHNE
B PA3JIMUHBIX CUTYaLUIX, IPOSBIATH TBOPUECTBO U
BOOOpakeHue, ObITh HHUIIUATUBHBIM

- YMETh IUIaHUPOBATh U BBHITOTHATH XUMHUYECKHUHA
9KCIIEPUMEHT (IIPEBPAICHHS] OPTaHUYECKHUX BEIIECTB MPU
HarpeBaHUU, MOTYYCHHUE FTHIICHA U U3yYEHHE €r0 CBOICTB,
KayeCTBEHHbIE PEaKIIMH Ha aJIbJIETU/IbI, KpaxMall, YKCYCHYIO
KHUCJIOTY; IeHaTypalus OeJIKOB IpU HarpeBaHUU, [IBETHHIE
peakuu OeTKOB; MPOBOANUTH PEAKIIUN HOHHOTO OOMEHa,
OTIpEeEIIATh CPEY BOAHBIX PACTBOPOB, KAUECTBEHHbIE pEaKLIUU
Ha cynbdart-, KapOOHAT- U XJIOPU/I-aHUOHBI, HA KATUOH aMMOHMUSI;
pemiaTh dKCIepuMEeHTaIbHbIC 3a7aun 1Mo TemaM "MeTaisl" u
"HemeTtanibl") B COOTBETCTBUH C MPAaBUIAMHU TEXHUKU
6€30MacHOCTH ITpU OOPALIEHNUH C BELIECTBAMH U J1a00paTOPHBIM
000pyI0BaHUEM; MTPEJICTABIIATH PE3yJIbTaThl XUMHUECKOTO
HKCHEpUMEHTa B (JOPMeE 3aIIUCH YPAaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpOBaTh BHIBOJBI HA OCHOBE 3TUX
Pe3yNIbTaTOB;

-YMETh CaMOCTOSITENIbHO IJIAHUPOBAThH U MPOBOJIUTH
XUMHYECKUH SKCIIEPUMEHT (TI0JydeHHe U U3YYeHHUE CBOICTB
HEOPraHUYECKUX M OPraHUYECKHX BEIIECTB, KAUeCTBEHHBIE
peakuuu yriieBOAOPOI0B Pa3INnYHbIX KJIACCOB U
KHCJIOPOJICOAEPKAIMX OPraHNYECKUX BELIECTB, PEIICHUE
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OBiaieHUe YHHBEPCAJbLHBIMH PeryJasiTHBHbIMU
AeCTBUAMMU:

1) IPUHSATHE ce0sl U APYTUX JIIOIei:

- IPUHUMATh MOTHUBBI U apTyMEHTHI IPYTUX JIFOAEH NpU
aHaJIN3€ PE3YNIbTATOB JIEATEIbHOCTH;

- IPYU3HABaTh CBOE IIPABO U MPABO APYIUX JIFOJIEH Ha
OIIINOKH;

- pa3BUBAThH CIIOCOOHOCTH MMOHUMATH MUP C TO3UIUU
JIPYroro 4eoBeKa;

IKCIIEPUMEHTAIBHBIX 337124 [0 PACIIO3HABAHUIO HEOPTaHMUECKUX
Y OPTaHMYECKUX BEIIECTB) C COOIIOICHUEM MPaBUI 0€3011aCHOTO
o0palIeHus C BeeCTBAMHU U Ta0OpaTOPHBIM 000PYIOBaHHEM,
(hopMyIIHPOBATH 1IEITU HCCIICIOBAHUS, IPEIOCTABIISATH B
pa3uyHON opMe pPe3ysIbTaThl IKCIICPUMEHTA, AaHAIU3UPOBATH
OLICHUBATh UX JJOCTOBEPHOCTb;

OK 07.
CoielicTBOBAaTh
COXPaHEHHUIO
OKpY>KaroIen cpessl,
pecypcocOepexeHuIo,
MPUMEHSTH 3HaHUS 00
W3MCHCHHU KIIMMarTa,
TIPUHITHAITHI
OEpEKITUBOTO
MIPOU3BO/ICTBA,
3G HEKTUBHO
JECTBOBATH B
Ype3BBIYANHBIX
CUTYaIUsIX

B o0Js1acTH 3K0/10rM4eCcKOro0 BOCIIUTAHUS:

- ¢hOpMHUPOBAHHOCTH IKOJIOTUYECKOU KYIbTYPHI,
MNOHUMaHUE BIIMSHUS COLMATIBbHO-3KOHOMUYECKHUX MPOLECCOB
Ha COCTOSIHME MPUPOJIHON U COLIMAIBHOM Cpeibl, OCO3HAHUE
I00aBHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM;

- INIAHUPOBAHUE U OCYLIECTBICHUE ICVCTBUM B
OKpYKarloIlleH cpesie Ha OCHOBE 3HAHUS LIEJIEN yCTOMYMBOTO
pa3BUTHUS YEIOBEYECTBA;

AKTHUBHOE HENPUATHE IEHCTBUM, IPUHOCAIINX BPE.
OKpYKaroIleH cpese;

- YMEHHUE NMPOrHO3UPOBATh HEOJIArONPUATHBIE
HKOJIOTUYECKUE MTOCIEACTBUSA IIPEAINPUHUMAEMBIX IEUCTBUH,
[Ipe0TBpallaTh UX;

- paCLUIMPEHUE OIBITA AEATEIBHOCTU YKOIOTUYECKON
HaIlpaBJIEHHOCTH;

- OBJIaJIEHUE HaBbIKAMH Y4€OHO-HUCCIIEe10BATEIbCKOM,
MPOEKTHOM U COLIMAIbHOM JEATEIbHOCTH;

- chopmupoBaTh MPEACTABICHUS: O XUMUICCKON
COCTaBJISIONICH €CTeCTBEHHOHAYYHON KapTUHBI MHUPA, POJIU
XUMUH B IIO3HAHKUH SIBJICHUH MPUPOJIBI, B (HOPMHUPOBAHHUH
MBIIUICHUS U KYJIBTYpPbI INYHOCTH, €€ (DYHKIIMOHATBLHOM
IPaMOTHOCTH, HEOOXOIUMOM ISl peIISHUS MTPAKTUUECKHUX 3a/1a4
Y DKOJIOTHYECKH 000CHOBAHHOTO OTHOIIEHHUS K CBOEMY
3JI0POBBIO U TIPUPOTHOM Cpeie;

- YME€Tb COOJIIOaTh MPaBHIa SKOJIOTUUECKH
1enecoo0pa3zHoro MoBeACHUs B ObITY U TPYIOBOM JESTEIbHOCTH
B IIEJISIX COXPAHEHUsI CBOETO 3/I0POBBS U OKPYXKAIOIIEH
MPUPOJIHOM CPE/Ibl; YUYUTHIBATH OTMIACHOCTH BO3/IEUCTBUS Ha
YKUBBIE OpPTaHU3MBbI OMPEICTICHHBIX BEIIECTB, TOHUMAas CMbICI
MoKa3aTelst MPeAeTbHON JOMYCTUMON KOHIICHTPAIIHH;

- YMETh MPOTHO3UPOBATH, AHATTU3UPOBATH U OIICHUBATH C
MO3HUIMI DKOJOrHYeCKO 0€30MaCHOCTH ITOCIEACTBHS OBITOBOH U
MIPOM3BOJICTBEHHOM JEATEIHPHOCTH YEIOBEKA, CBA3aHHOM C
nepepaboTKON BEIIECTB; UCIIOIB30BATh MOJyUYE€HHbBIE 3HAHUS JIJIS
MIPUHSATHS TPAMOTHBIX PEHICHUH MPOOJIeM B CUTYalIUSX,
CBSI3aHHBIX C XUMMEH;
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- YMETb OCO3HABaTh OITACHOCTb BO3JICHCTBUS Ha JKUBBIC
OpraHU3Mbl OIIPENIEICHHBIX BEIIECTB, IOHUMast CMBICI
II0KAa3aTels MPeIeIbHOM T0IyCTUMOW KOHIICHTPALUH, U
HOSACHATH Ha IpUMepax cocoObl yMEHBUICHUS U

MMpEAOTBpAICHUA UX BPEAHOT'O BOSI[GﬁCTBPIH Ha OpraHusm
YCJIO0BCKa.
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