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1. ObIAA XAPAKTEPUCTHUKA PABOYEN ITPOTPAMMBbI
YYEBHOU N CHUIIJIMHBI
OV .12 Xumust

1.1. O61acTh NpUMeEHEHUS TPOTPAMMbI

PabGouass mporpamma y4eOHOW IUCIUIUIMHBI SIBISETCS YAacCThIO OCHOBHOM
npoecCUOHaNBHOM 00pa30BaTEbHON MPOrPaMMBI, PEaIn3yeMO  IMPH MOATOTOBKE
CICMAIUCTOB cpeaHero 3BeHa 1o cneruainbHocTd  38.02.03 OmneparmonHas
AeSTeNbHOCTh B JIoTUCTHKE. [Iporpamma yueOHON MUCIUTUIAHBI
«Xumus» pazpaborana ¢ yuderoM TpeboBanuii PI'OC cpennero oOuiero
oOpa3oBaHMs, NPEIBIBISEMBIX K CTPYKTYpe, COJCp)KaHUIO H pe3ysibTaTaM
JTUCHHIUTAHBI «XWUMHS», B COOTBETCTBHH C «PeKOMEHJaNUsMH IO OpraHU3aluu
MOJIyYEHUST CPeTHEro 00IIero oopa3oBaHus B Ipe/iesiax OCBOSHUSI 00pa30BaTEIbHBIX
porpamMM CpeaHero npodeccruoHamsHOT0 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIEro
oOpa3oBanwms...» (muckMo JlemapraMeHTa TOCYIapCTBEHHOHW IOJUTHKUA B cdepe
cpeaHero mpodeccuoHaabHOrO 00pa3oBaHUS M IPOQPECCHOHATBLHOIO OOyUYeHUS
Munnpocsenienns Poccun ot 01.03.2023 Ne 05-592), mpumepHO#t mporpammoit
oO1ieo0pa3oBaresibHOM yueOHOU auciuiiuabl «Xumus» (aBrop FO.FO. Iletpona,
HPIIO, 2022 1.) c y4eTOoM COIMaIbHO-3KOHOMHUYECKOTO MPO(IIS IMOTyd4aeMOTo
npo¢eCCUOHAILHOTO 00pa30BaHUs.

1.2. MecTO0 JHUCHUIUIMHBI B CTPYKTYpe OCHOBHOW npodeccuoHAIbLHOM
o0pa3oBaTeJbHOM MPOrPaMMBbI:

Oo6meobpazoBaTenpHas yueoHas guciumrnHa OY /1,12 Xumus B cOOTBETCTBUA
c ®I'OC COO u BxoauT B 00IIE00pa30BATEIbHBIA LUK Y4EOHBIX TUCIUIUIVH,
n3y4aeTcs Ha 6a30BOM ypOBHE.

TpebGoBanus K pe3yIbTaTaM 0CBOEHHS AUCHUILIMHBI:
Copepxanue mnporpaMMbl  «XUMHUS»  HalpaBlI€HO HAa  JOCTHXKEHHE
CIEAYIOIINX Yyenet.

—  (QopmupoBanue y oOyyaromMxcs yMEHHUS OICHMBaThb 3HAYMMOCTh
XUMHUYECKOT0 3HAHUS JJIs1 KaXKI0T0 YEJIOBEKa;

—  (opmupoBanue y 00ydaromuxcs mMeI0CTHOTO MPEACTABICHUS O MUPE B POITH
XAMHHA B CO3JaHUM COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KAapTHUHBI MHUpPA; YMEHUS
OOBSACHATh OOBEKTHI U MPOLECCH OKPYKAIOMIEH NEeHCTBUTEIBLHOCTH: MPUPOIHOM,
COLIMAJIbHOM, KYJBTYPHOI, TEXHUYECKON CPEebl, — UCTOIB3YsI I ITOTO XUMUYECKHE
3HAHUS;

—  pa3BUTHE y 00YyYaIOUIMXCs YMEHHUM paznudath (hakThl U OLIEHKH, CPaBHUBATh
OLICHOYHBIE BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSIMHU OLICHOK U CBSI3b KPUTEPHUEB C
OTIPEICIICHHOM CUCTEMOM IEHHOCTEH, (hOpPMYIUPOBATh U 0OOCHOBBIBATH COOCTBEHHYIO
MIO3UIIHIO;



—  mpuoOpereHrne oOydYaloOIIMMHUCS OMbITa Pa3HOOOpa3HON EATEeIbHOCTH,
MO3HAHUSI U CAMOIIO3HAHUS; KJIIOYEBBIX HABBIKOB, HMEIOLIUX YHHBEpPCAIbHOE
3HaYeHUe [UIsl Pa3IUYHBIX BHJIOB JEATEIHHOCTH (HABBIKOB pEIIECHUS MpoOIieM,
NPUHATHUS PELICHUH, TOMCKa, aHAIK3a U 00paboTKH HHPOPMAIIUU, KOMMYHHUKATUBHBIX
HABBIKOB, HAaBBIKOB M3MEPEHUN, COTPYAHHUYECTBA, O€30MAaCHOr0 OOpaleHus ¢
BEIIECTBAMH B IOBCEAHEBHOM KHU3HU).

OcBoeHHe conepKaHUsA Y4YeOHON IUCHUIUIMHBI «XUMHS» TMpeanoyaract
JOCTHKEHHNE 00YJArOIIUMHUCS CIETYIONINX Pe3yIbTaTOB:
JUYHOCMHDBIX:

—  YyBCTBO TOPJOCTH U YB)KEHHUS K UCTOPUHU U JOCTHKEHHSIM OTEUYECTBEHHOM
XUMHYECKOH HAayKHd; XHMHYECKH TPaMOTHOE TMOBEACHHE B MPOQPECCHOHATHHON
JESITEIIbHOCTH U B OBITY TIpu 00pallleHny ¢ XUMUYECKIMH BEIIECTBAMU, MaTepHalaMu
U TIPOIIECCAMHU;

—  TOTOBHOCTbH K MPOJOJKEHUIO 00pa30BaHMs U MOBBIIICHUS KBATU(PUKAIUHN B
n30paHHON TMPOQPECCHOHATILHON NIEATEIbHOCTH U OOBEKTHMBHOE OCO3HAHHE POJIU
XUMHUYECKHUX KOMIIETEHLUH B 3TOM;

—  yMEHHE HCIOJb30BaTh IOCTHKEHHS COBPEMEHHOM XWMHUYECKOW HAyKH H
XUMHYECKUX TEXHOJOTH /I TOBBIIMIEHHS COOCTBEHHOTO WHTEIEKTYaIbHOTO
pa3BUTHS B BEIOpaHHOM NpodhecCuOHATbHOM JeATEeIbHOCTH;

MEManpeomemmbix:

— UCHOJIb30BaHUE PA3IMYHBIX BUJIOB I03HABATEIbHON JAESITEILHOCTA U OCHOBHBIX
MHTEJJICKTYyaJIbHBIX oOmepanuii (IOCTaHOBKM 3a7aud, (OpMYJIUPOBAaHUS THIIOTES,
aHaJln3a U CUHTE3a, CPaBHEHUS, 000011IEHNs, CUCTEMAaTU3aI1H, BBISIBICHUS IPUYNHHO-
CJIEJICTBEHHBIX CBSI3€H, TOMCKA aHAJIO0roB, (POPMYJIMPOBAHUS BBIBOJIOB) IS PEILICHUS
NOCTABJICHHOW 3aJjaud, NMPUMEHEHHE OCHOBHBIX METOJOB IMO3HAHUS (HAOJIOIEHUS,
HAy4YHOT'O SKCIIEPUMEHTA) AJI U3YUEHUS PA3IMUHBIX CTOPOH XUMHUYECKUX OOBEKTOB U
IPOLECCOB, C  KOTOPHIMM  BO3HHUKAE€T HEOOXOAMMOCTb  CTaJKUBaTbCi B
npoQeccCuOHaANBHOM cepe;

— UCIHOJB30BaHWE PA3NUYHBIX HWCTOYHUKOB Ui TONYYCHHS] XHUMHUYECKOM
uHbOpMaIlK, YMEHHE OIEHUTh €€ JOCTOBEPHOCTHh ISl JOCTHKEHHUS XOPOIIUX
pe3yJbTaToB B npodeccuoHanbHoil cdepe;

NnpeoOMemHbix.

- c(hOpMUPOBAHHOCTh MPEACTABICHU O MECT€ XHUMHU B COBPEMEHHOMU
HAyYHOW KapTHHE MHUpPA; MOHMMAaHUE POJIM XUMHUU B (POPMHPOBAHUHM Kpyrozopa H
(YHKIMOHAJIBHOW TIpaMOTHOCTH Ye€JOBEKa Il pEUIeHHs IPAaKTHUECKUX 3aj1ad;
BJIa/ICHNE OCHOBOIOJAraolMMU XUMUUYECKUMHU MOHATUAMHU, TEOPUSIMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMHM; YBEPEHHOE IOJb30BAaHUE XUMHUYECKOW TEPMUHOJIOTUEH WU
CHUMBOJIMKOM;

—  BIAJCHHE OCHOBHBIMH METOJIaMH HAYYHOTO MO3HAHUA, UCIOJIB3YEMbIMH B
XUMHUH: HaONIOJICHWEM, OIMCAaHUEM, HW3MEpPEHUEM, OSKCIEPUMEHTOM; YyMEHHE
oOpalaTeiBaTh, OOBSACHATH PE3YyJbTAThl MPOBEACHHBIX OMNBITOB WM JENaTh BHIBOJBI,
TOTOBHOCTh M CHOCOOHOCTh NPHUMEHATH METOAbI TO3HAHHWS TPU PEIIEHUU
MPaKTUYECKUX 3ajay;



—  c(hopMHpPOBaHHOCTP yMEHHUS JaBaTh KOJHYECTBEHHBIE OLEHKH H
MIPOU3BOJUTH PACUETHI 10 XUMUYECKUM (POpMyJiaM U YPaBHEHUSIM;

—  BJAJEHHE TPAaBWJIAMU TEXHUKH OE€30IIaCHOCTHM MpPHU HCIOJIb30BAHUU
XUMUYECKUX BEIIECTB;

—  chOpMHUPOBAHHOCTh COOCTBEHHOW MO3UIIMHU MO OTHOIICHUIO K XUMHYECKOU
uH(pOopMaIuu, NOTy4aeMOr U3 pa3HbIX HCTOYHUKOB.

KosnyecTBO 4acoB HA 0OCBOEHHE MPOTrPAMMBbI AUCIHUILTHHBI:
O06neM obpazoBaTenbHOM MporpaMmbl 44 yaca, B TOM YHUCIIe:
- 3aHITHS BO B3aUMOJICHCTBHE C mpenojaBareneM — 44 yaca.

dopMa NpoMeKYTOUHOM aTTecTaunu: 1uddepeHIIupOBaHHBIN 3a4eT



2.
2.1.

o 0YHOM hopme oOydeHus

CTPYKTYPA U COJAEPKAHUE YUYEBHOM JUCIUTLJIAHBI

O0beM yueOHOM TUCHUIJIMHA U BBl y4eOHOH padoThI

Bup yueOHoit padoTbl

Oo0BeM yacoB

O6beM 00pa3oBaTeNbHON MPOTPAMMBbI

44

Bcero yueOHbIX 3aHATHIT BO B3aMMOJICHCTBUY C MPENOJaBaTEIEM

42

B TOM 4Yucje:

IMPAKTUYCCKUC 3aHATHA

CamocrosiTenbHas paboTa

UTOTOBasl aTTECTALMSA 10 AUCHUILINHE B (hOpME
nudepeHIIMPOBaHHOTO 3a4YeTa

Koncynpramuu

10 3a09HOM (hopMe 00OydIeHUS

Bup yueOHoi padoThl

Oo0BeM yacoB

O6beM 00pa3oBaTeNbHOM MPOTPaAMMBbI 44
Bcero yueOHbBIX 3aHATHIA BO B3aUMOJICHCTBUY C MPETIOaBaTEIeM 5
B TOM 4HCJIe:

MPAKTUUECKHUE 3aHATUS )
CamocrosiTenpHast paboTa 38
Koncynpramuu -
UTOTOBAsI aTTECTAIMSA 110 JUCHIUTIINHE B (hopMe 1
augdepeHIMPOBAHHOTO 3a4eTa




2.2. Temarudeckuii miaH u coaepxanue yueonoi pucuumianusl OY .12 Xumus

HanmeHnoBanue Coaep:xkanue yueOHOro MaTepuaJa, JadopaTopHbie H NPaKTHYecKue padoThl, O0bem yacoB Yposennb
pa3iesioB U TeEM caMoOCTOsITe/IbHAsI padoTa 00y4aumxcs, KypcoBasi padbora (IIpoeKT) 0CBOEHMS
1 kypc 2 cemecTp
Pa3nes 1. OcHOBBI CTpPOEHHS BellecTBA 4
Tema 1.1. Conep:xanue yueOHOro MaTepuajia 2
CTpoeHne aToMOB CoBpeMeHHast MoJienb CTpoeHUs arToMa. CUMBOJIMYECKHUM SI3bIK XUMUU. XUMUAYECKHUI 2
XUMUYECKHUX AJIEMEHT. DJEeKTpoHHas KoHpUrypauus aroma. Knaccupukanus XuMHIECKUX
9JIEMEHTOB Y IPUPOAA | DIEMEHTOB (S-, P-, d-3s1eMeHThI). BaneHTHbIe 21eKTpOHBL. BaneHTHOCTS.
XUMHYECKOU CBSI3U DNeKTpOoHHAas IPUPOJA XUMHUECKOU CBSA3H. DIIEKTPOOTPULIATEIBHOCTE. BHibl

XUMHYECKOH CBsi3M (KOBAJICHTHAsI, MOHHAS, METAJUTMYECKast, BOJAOPOIHAS) U CIIOCOOBI
ee o0pa3oBaHus

Tema 1.2. Coaep:xanue yueOHOro MaTepuall 2 1
[Tepuoanueckuii 3akon | [lepuoanueckas cucrema xumudeckux sieMeHToB /.M. Menneneea. ®usnueckuit
u tabmuma J[. 1. cmbicnt [lepuoanueckoro 3akona .M. MenaeneeBa. 3aKOHOMEPHOCTH H3MEHEHUS
Menpeneena CBOMCTB XUMHYECKHUX AJIIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIICCTB B

COOTBETCTBUM C IOJIO)KEHHMEM XHMMHUYECKOro 3jeMeHTa B llepumonnueckoil cucreme.
MupoBo33peHueckoe U HayyHoe 3HadyeHue Ilepumommueckoro 3akona JI.U.
MenpeneeBa. Ilpornosst JI.JMI. MenneneeBa. OTKpbITUE HOBBIX XHUMHUYECKHX

DJICMCHTOB.
Pa3znen 2. Xumunuyeckue peakuuu
Tema 2.1. Tunsr Coaeprxanue yuyeOHOIro MaTepuaJia 6
XUMHYECKUX PEAKIMI Knaccugukanys 1 THIIBI XUMUYECKHX PEAKIMNA ¢ y9aCTHEM HEOPTaHUYECKUX BEIIECTB. 4 2

CocraBneHnre ypaBHEHUN peakInil COCTMHECHHUS, PA3JIOKEHHUs, 3aMEIIeHUs, 0OOMEHa, B
T.4. peaKuHﬁ I‘OpeHI/I}I, OKHCJIICHUA-BOCCTAHOBJICHU L.

VYpaBHeHUsI OKHUCIEHUS-BOCCTaHOBIICHHS. CrteneHb oOkuciaeHus. OKUCIUTENb U
BOCCTAHOBUTCIIb. COCTaB.HeHI/Ie n ypaBHI/IBaHI/Ie OKHUCIUTCIBbHO-BOCCTAHOBUTCIIBHBIX
peakmuii MEeTOJOM SJEKTpPOHHOTO Oamanca. OKHCIUTETbHO-BOCCTAHOBHUTEIIBHBIC
peaKI_II/II/I B HpI/IpO,Z[G, HpOI/IBBOI[CTBeHHBIX Hpoueccax U JKUBHCACATCIIBHOCTU
OpraHU3MOB

Tema 2.2. Conep:xaHue yueOHOIro MaTepuajia 2 1




DIIEKTPOIUTHYECKAS
JucconuanuAa u
WOHHBIN 0OMEH

Teopust AEKTpOIUTUYECKON Aucconuanu. MoHbI. DIEKTpOIUTHI, HEIIEKTPOIUTHI.
Peakumu wonHoro oOmeHa. CocTaBieHHME peakIMii HOHHOrO oOOMEHa IyTeM
COCTaBJICHHS UX TOJHBIX U COKPAILEHHBIX HOHHBIX YpaBHeHHI. KuCI0THO-OCHOBHBIE
pCaKkmuu. 3aI[aHI/I}I Ha COCTaBJICHUC MOHHBIX peaKI_II/Iﬁ

Pasnen 3. CTpoeHHe U CBOIICTBAa HEOPraHUYECKHUX BelleCTB 8
Tema 3.1. Conep:xanue yueOHOTo MaTepuajia
Knaccuduxanus, [Ipenmer Heoprannyeckoit xumun. Kiaccudukanus HeopraHM4eCKUX BEIIECTB. 4
HOMEHKJIATypa U [Ipoctele u croxxHbIe BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEHIECTB (OKCH/IBI,
CTpOCHHE TUIPOKCHUIBI, KUCIIOTHI, COJIH). B3aMOCBS3b HEOPraHWYECKUX BELIECTB. ArperaTHbie
HEOPraHUYCCKHUX cocTosiHus BemecTBa. Kpucramnnaeckue u amopdHbie BenecTa. THIIbI
BEIIECTB KPUCTAJIMYECKUX PELIETOK (aATOMHAs, MOJIEKYJIsIpHAsl, HOHHAs, METAJUIMYECKas).

3aBUCUMOCTB (PU3UUECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAIIMUECKON PEIIETKH.

3aBUCHUMOCTh XUMHYECKOI aKTUBHOCTH BEIIECTB OT BU/a XMMHUECKOH CBSI3U U THIA

KpUCTaNIn4ecKoi pemeTku. [IpuunHbpl MHOroo0pasus BEIIECTB
Tema 3.2. dusuko- Coaeprxanue yuyeOHOIro MaTepuaJia 4
XMMUYECKHE CBOMCTBA | Metamuibl. O0mmune Gpu3ndeckue u XAMHYECKHE CBOCTBA MeTaIoB. CrIOCOObBI
HEOPraHUYECKHUX MI0JIy4€HHUs. 3HAUEHUE METANIOB U HEMETAJNIOB B IIPUPOJIE U JKU3HEAEATEIBHOCTH
BCIICCTB YesioBeKa U oprann3mMoB. Koppo3us MeTasioB: BUIbI KOPPO3HH, CIIOCOOBI 3aIIUThHI

METAJIJIOB OT KOPPO3UHU

Hemeramnsl. OOmue ¢puzndeckue 1 XMMHUYECKUE CBOICTBAa HEeMETaIIOB. TunuyHbie

cBoiictBa HeMeTaiioB V- VII rpynn. Knaccudukamnus u HoMeHKIaTypa

coeHeHu HeMeTauoB. KpyroBopoTsl OMOT€HHBIX JIEMEHTOB B IPUPOJIE

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB (OKCHIOB,

THAPOKCHJIOB, KHCIIOT, COJICH U /Ip.). 3aKOHOMEPHOCTH B I3MEHEHHH CBOMCTB

IIPOCTBIX BEIIECTB, BOXOPOAHBIX COEIMHEHUH, BBICHINX OKCUI0B U THIPOKCHUIOB

Pasnen 4. CTpoeHue U CBOICTBA OPraHMYeCKUX BellecTB 12

Tema 4.1. | Conep:xaHue yueOHOIro MaTepuajia




Knaccudukanms,
CTpOCHHE U
HOMEHKJIaTypa
OpI‘aHI/I‘IeCKI/IX BCIICCTB

[TosiBnenue m pa3BuUTHE OPraHMYECKOW XMMHM Kak Hayku. [IpeaMer opranmdeckou
XUMHH. MeCTO U 3HaUeHHE OPraHMUYECKON XUMUU B CHCTEME ECTECTBEHHBIX HaYK.
XHWMHYECKOE CTPOEHUE KaK MOPSAOK COEIMHEHMS] aTOMOB B MOJIEKYJIE COIVIACHO MX
BaJIEHTHOCTU. OCHOBHBIE TOJIOXKEHUS TEOPUH XUMUYECKOTO CTPOEHUSI OpraHM4ECKUX
coequHeHnii A.M. bytnepoBa. YTriaepoaHbI CKEJIET OPraHU4YeCKOW MOJICKYJIbI.
3aBUCUMOCTb CBOMCTB BEIIECTB OT XMMHMUYECKOIO CTPOEHMS MOjeKyl. M3omepus u
H30MEpHI.

[lonatue o ¢QynkumonansHoil rpynmne. Pamukan. [IpuHuunel kiaccuuranuu
OpraHWYECKUX COEOUHEHHWHA. MexnyHapoaHas HOMEHKJIATypa U IPUHLHIIBI
HOMEHKJIATYpbl ~OpraHuyeckux coeauHeHuil. Ilonartme 00 a3oTcomepiKamux
COEIMHEHUIX, OMOJIOTHYECKH aKTHUBHBIX BellecTBax (YIJieBoax, *KHpax, Oeikax H
Jp.), BRICOKOMOJIEKYJISIPHBIX COEIMHEHUAX (MOHOMED, TOJIMMED, CTPYKTYPHOE 3BEHO)

Tema 4.2. CBoiicTBa
OpraHUYECKUX
COCTMHEHNN

Conep:kanue y4eOHOT0 MaTepuaJia

OU3UKO-XMMHYECKHE CBOMCTBA OPraHUYECKUX COCAMHEHUN OTAENbHBIX KIJIACCOB
(ocobeHHOCTH KJTacCH(UKAIIMK U HOMEHKJIATyphl BHYTPH KJIacca; TOMOJOTUYECKHI
psan u obmas (opmyna; u3oMepus; GU3NYECKUE CBOWCTBA; XMMHUYECKHE CBOWMCTBA;
CIIOCOOBI MTOTYYCHHUS ):

— MpenenbHbIC YIIIEBOAOPOIbI (AIKAHBI U MUKJIOANKaHbI). ['OpeHre MeTaHa Kak OJIuH
13 OCHOBHBIX HCTOYHHMKOB TEIUIa B MPOMBIIIEHHOCTH U ObITY. CBOICTBa MPUPOTHBIX
YIJIEBOJIOPOIOB, HAXOKICHHUE B MPUPOJIE U TPUMEHEHUE aJIKaHOB;

— HempeaebHbIe (aJKEHbI, AIKMHBI U alKaJHEHbI) U apOMAaTUYECKUE YTIIEBOAOPO/IBI.
['openue aneruneHa Kak UCTOYHHMK BBICOKOTEMIEPATYPHOTO IJIaMEHU Uil CBapKU U
PE3KH METaJJIOB

— KHCJIOPOCOIepKaIue COSMHEHUs (CIIUPTHI U (eHOJbI, KapOOHOBBIE KUCIOTHI U
3¢upbl, adbAETUABl U KETOHBI, KUPBI, yrieBoibl). [IpakTuueckoe npuMeHeHHE
STWJICHTJIMKOJS, TuleprHa, henona. [IpumeHerne ¢popmanbaeruia, aleTaibIerua,
YKCYCHOM KHCJIOTBI. MbUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIOT. Moromue
CBOKCTBA MbLIa

—  a30TcoAepiKalMe  COeAMHEHHWs (aMUHBI W AMUHOKHUCIOTBI,  OCIKH).
BricokoMonekynsipHble COeTUHEHUS! (CUHTETUYECKHE U OMOJIOTMYECKU-AKTHUBHBIE).
Monowmep, nmonumep, CTpykTypHoe 3BeHo. [lonmmepusanus 3TueHa KaKk OCHOBHOE
HampaBlICHWE €ro HCIHOJb30BaHUs. ['eHeTHdeckas CBs3b MeEXAy KJaccamu
OPraHN4YeCKUX COCIUHEHUHN

Tema 4.3.

Conep:xanue yueOHOro MaTepuajia
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WUnentuduxanms buooprannueckue coenunenus. Ilpumenenune u Ouonoruyeckas poiib yrieBOJOB.
OpraHMYECKHUX OxuciieHue YIJIEBOJIOB — HCTOYHHUK DSHEPrUM JKMBBIX OpraHu3moB. O6sacTtu 4
BEIIECTB, UX 3HAUEHHWE | IPUMEHEHUA aMHHOKHUCIOT. [IpeBpamieHuss OelIKOB MUIM B  OpraHU3Me.
Y IIPUMEHEHUE B buonornueckne ¢yHkuum OenkoB. buomormueckue QyHKuMM OKUpoB. Poib
OBITOBOM 1 OpPraHUYECKON XMMHUH B PEIICHUH MPOOIIEM MUIIEBOI 6€30TaCHOCTH
IIPOU3BOJCTBEHHOMN Ponb opranndeckoil XuMuM B peIIEHUH MPOOJIEM >HEPreTHUECKOl 0e30MacHOCTH, B
JEATEIbHOCTH Pa3BUTUU MEIULIMHBI, CO3JAHUU HOBBIX MAaTEPHUAIOB, HOBBIX MCTOYHUKOB 3HEPTUU
YeJI0BeKa (anmpTEepHATUBHBIE MCTOYHHUKM dHeprun). OnacHOCTb BO3JEHCTBUS Ha JKUBBIC
OpraHU3Mbl OPraHMYECKHX BEUIECTB OTAENIbHBIX KIJIACCOB (YIJIEBOJOPOABI, CIUPTHI,
(beHOoIIbI, XJIOPOPraHWYEeCKHe MPOU3BOJHBIC, alIbACTHIBI U Jp.), CMBICI TOKa3aTes
MPEAEIIBHO JOIYCTUMON KOHLIEHTpaluu
Pa3nes 5. Kunernueckue u TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XHMHYECKHX PeaKnui 4
Ckopocth xumuueckux | Comep:kaHue y4eOHOro MaTepuaJia 4
peaKIuii. CKOpOCTh peakIluu, €€ 3aBUCHUMOCTh OT pa3IMYHBIX (HAKTOPOB: TMPUPOJIBI
XHUMHYECKOE pearupyomux BEIECTB, KOHIEHTPALMU pEearupyroliux BEIIECTB, TEMIEpPATyphl U 4
paBHOBECHE IUIOUIAIM PEaKIMOHHON MOBEpXHOCTH. TersoBble 3PGEeKThl XUMUYECKUX pPEaKLui.
DK30- U 3HI0TEPMUYECKHE, PEAKIIUH.
OO6patuMOCTh peakIuii. XUMHUECKOE PAaBHOBECHE W €r0 CMEIICHHE MO JICUCTBHEM
pa3nuYHBIX (PaKTOPOB (KOHIICHTPALKs peareéHTOB WU POAYKTOB PEAKIINH, JaBICHHE,
TeMIeparypa) A CO3JaHUs ONTUMAIbHBIX YCIOBUNM MPOTEKAHUS XUMHYECKHX
npoueccoB. [Ipunnun Jle [larense
Pa3nen 6. PacTBOpBI 4
Conep:xkanue y4eOHOT0 MaTepuaJia
PactBopenne  kak  ¢u3MKOo-xuMuyeckuii  mpouecc.  PactBoprl.  CrocoObl 4

[TonsiThe 0 pacTBOpax

MPUTOTOBJIEHUST pacTBOpoB. PacTBopumocTb. MaccoBasi 101  pacTBOPEHHOTO
BemlectBa. CMbICH TMOKa3aTedsl MPEeibHO JOMYCTUMOM KOHIEHTPALMHM U €ro
HCIOJIb30BaHUE B OLIEHKE HKOJIOTMUECKOil 0€30M1aCHOCTH.

[IpaBmia SKOJOTHYECKH IIEIECOO0Pa3HOr0 TMOBEACHHUS B OBITY U TPYAOBOM
NEeSTEIbHOCTH B IIEJIIX COXPAaHEHUS CBOETO 3[0POBbSl U OKpY)Karolled MPUpPOAHOMN
Cpelibl; OTaCHOCTh BO3ACHCTBUS HA )KUBbIE OPTaHU3MBbI OIPECIICHHBIX BEIIECTB.
Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM HA  PacTBOPHI,
MCIOJIb3YeMbIC B OBITOBOM U IPOU3BOJICTBEHHON ACSITEILHOCTH YEIIOBEKA

Pa3znea 7.

XuMus B ObITY M IPOU3BOJACTBEHHOH /1€ATEILHOCTH YeJIOBeKAa
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Xumus B ObITY U

Conep:kanue y4eOHOT0 MaTepuaJia
Hogelimue 1ocTukeHNss XUMUYECKOM HAyKH U XUMUUYECKOU TEXHOJIOTUU. POk xumuun
B 00€CleueHUn OHKOJOTUYECKOH, HSHEPreTHYECKOM M THUIIEBON 0€30MMacHOCTH,

MIPOU3BOACTBEHHOMN N
eSITETBHOCTH pa3BuTHM MenuuuHbl. [IpaBuia mowcka M aHanM3a XMUMHUYECKOH HHGOpManuu u3
qeTOBeKa pasUYHBIX MCTOYHUKOB (HaydyHas M YydeOHO-Hay4Has JIUTepaTypa, CpelncTBa
MaccoBoi nHpopmanuu, cetb IHTepHeT)
JuddepeHunpoBanHblii 3249eT 2
Bcero: 44
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IIpumepHbie TeMbl pepepaToB (CO00IIEHMI),
HHIMBHIYAJIbHBIX POCKTOB

- Kuznb u nearenpHocts [. 1. Menaeneena.

— «Ilepuognyeckomy 3aKoHy OyayIiee He TPO3UT Pa3pyILICHUEM. . .»

- Cunrte3 114-ro snementa — TpuyM@ pOCCUNCKUX (PUZUKOB-SICPLUIIKOB.

— H3otonel Bogopoaa.

— Hcnonb3oBaHue paiiOaKTUBHBIX U30TOMOB B TEXHUYECKUX LIETISX.

- PeHTreHoBCKOE U3IyYEHUE U €r0 UCIOJIb30BAHUE B TEXHUKE U MEAUIIHE.

- [1na3mMa — 4eTBEepTOE COCTOSIHUE BEILIECTBA.

- AMop@dHbIe BemecTBa B NpUPO/JIe, TEXHUKE, OBITY.

— OxpaHa oOKpyXaromed cpeapl OT XHUMHYECKOrO  3arpsi3HEHUS.
KonuyecTBeHHBIE XapaKTEPUCTUKHU 3arpsI3HEHMS OKPYKArOLIEH Cpe/Ibl.

— [TprMeHeHHe TBEpIOro B ra3o00pa3Horo okcuaa yriaepoaa (1V).

— 3ammra 030HOBOT'O 3KpaHa OT XUMUYECKOIO 3arpsi3HEHMUS.

- ['pyboaucniepcHbie CUCTEMBI, UX KJIacCU(PUKALIU U UCTIOIb30BaHUE B
npoeCcCUOHANILHOM IESITEIbHOCTH.

— Kocmernueckue renu.

— IIprmenenue CyCneH3ui U 3MyJIbCUN B CTPOUTEIILCTBE.

- Munepanbl ¥ TOpHbIE TOPOABI KaK OCHOBA JINTOC(EPHI.

— PactBOpsI BOKpyT Hac. TUIBI pacTBOPOB.

— Boja xak peareHT u cpena Juisi XMMAYECKOTo Mpoliecca.

- Kuznb u nearensHocts C. AppeHuyca.

- Bxkraa 0TeueCcTBEHHBIX YUEHBIX B PA3BUTHE TEOPUH AJIEKTPOIUTHUECKOM
JTUCCOLIMAIIIH.

- VYcTpaHeHue )KeCTKOCTH BOJBI Ha TPOMBINUICHHBIX MPEANPUITHIX. ©
Cepnas KHCIIOTa — «XJI€0 XUMHYECKON MPOMBIIUIEHHOCTHY.

- Hcnonb30BaHNEe MUHEPAIBHBIX KHCIOT Ha NPEINPUATUAX Pa3IMYHOIO
npodus.

- OKcHIbI ¥ CONTM KaK CTPOUTETbHBIE MATEPUATIBI.

— Hcropus runca.

— [ToBapeHHas COJIb KAK XUMHUYECKOE ChIPHE.

— MHuoronukuii kapOOHAT KadblMs: B MPUPOJE, B MPOMBIILICHHOCTH, B
ObITy. Peakuiuu ropeHust Ha IpOU3BOJICTBE U B OBITY.

— BuptyanbHoe MoeMpoBaHUE XUMUYECKHUX TIPOLIECCOB.

— DIEKTPOJIN3 PaCTBOPOB NEKTPOJIUTOB.

— DNEeKTPOJIN3 PaCIIaBOB JIEKTPOJIUTOB.

— [IpakTrueckoe IIPUMEHEHNE ANEKTPOJIN3A: papuHUpOBaHUE,
raJlbBaHOIUIACTUKA, FAJIbBAHOCTETHS.

— Koppo3us meTamioB v ciocoObl 3aIUTEl OT KOPPO3HUH.

— WueptHble U 01aropoaHbIe rasbl.

— Poxpnaroniyie cojam — rajgoreHsl.

- HcTopus mBenckon CuyKH.

— Hcropust BOSHUKHOBEHMS U PA3BUTHS OPTaHUYECKOU XUMUHU.
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2.3 XapakTepucTUKa OCHOBHBIX BU0B Y4eOHOI JesiTeIbHOCTH 00yYA0IIMXCS

Conep:kanue o0yueHust

XapaKTepMCTmca OCHOBHBIX BUAO0B J€ATCJIbHOCTH

o0yuawuierocst
Pa3znen 1. OcHOBBI CTPOEHUSI BelleCcTBA
Tema 1.1. CTpoenue aroMoB CocraBisaTh XuUMHUYecKHe (OpPMyIbl COCAMHEHHH B
XHMHYECKHX 3JICMEHTOB U COOTBETCTBUM CO CTEIIEHBIO OKHMCIIEHUS XUMHYECKHX
NpHpPoOIa XUMHUYECKOI CBSI3H AJIEMEHTOB, UCXOAs u3 BaJICHTHOCTHU u

ANEKTPOOTPHUIIATETbHOCTU

Tema 1.2. Ilepuognyeckui
3akoH 1 Tadauna JI.1.
MenpeneeBa

XapakTepru3oBaTb XUMUYECKUE DIEMEHTHI B COOTBETCTBUM
C UX MOJIO)KEHUEM B MEPUOJIUYECKON CUCTEME XUMHUYECKUX
anemenToB JI.1. MenaeneeBa

Pa3nen 2. XumMu4ecKue peakiuu

Tema 2.1. TUIBI XUMHYECKHUX
peaxkuuii

OObsicCHEHHE  CYIIHOCTH  XUMHMYECKHMX  IPOLIECCOB.
Knaccupukanuss XUMHUYECKHMX pPEAKIMA MO PA3IUYHBIM
IPU3HAKAM: YHUCIYy M COCTaBy HPOAYKTOB M PEarcHTOB,
TerioBoMy 3¢ ¢dekTy, HampaBieHUIo, ¢a3e, HAIUYHIO
KaTaJn3aropa,  M3MEHEHUIO  CTEMEHEeH  OKHUCICHMS
JJIEMEHTOB,  O0pa3yloLMX  BEILIECTBa. VYcranoBka
MPU3HAKOB OOILEro M Pa3Iu4yHOrO B THUIIOJIOTUU PEAKIMH
JUIsL ~ HEOPraHMYECKOM W OpPraHM4eCKOM  XUMHUH.
Knaccugunukanus BemecTs U IpoIeccoB ¢ TOUKH 3pEHUS
OKHCIIeHUA-BoccTaHOBIeHUsA. (CocTaBieHHe ypaBHEHUH
peaknuii ¢ IMOMOINBIO METOAA HJIEKTPOHHOro OanaHca.
OOBsicHEeHHE 3aBUCUMOCTH CKOPOCTH XUMUYECKOH peakiun
U TOJIOKEHHUSI XUMHUYECKOTO0 pPaBHOBECUS OT pa3IMYHbIX
¢bakTopoB

Tema 2.2.
JIEKTPOJIUTHYECKAS
AUCCOUMALMS M MOHHbII
o0MeH

CocTaBniTh YpaBHCHHUA XUMHUYCCKUX PCAKIITUU MOHHOI'O
oOMeHa ¢ Y4acTUEM HECOPTaHNYCCKUX BCILICCTB

Pa3nen 3. Ctpo

eHHe M CBOMCTBA HEOPraHNnvYeCKuX BeUeCTB

Tema 3.1. Knaccuduxamnus,
HOMEHKJIATYpa U CTPOeHHe
HEOpPraHu4ecKUX BellecTB

KnaccudunupoBaTb ~ HeopraHM4eckne  BeIECTBa
COOTBETCTBHUH C UX CTPOCHUEM

B

Tema 3.2. dusuko-
XHMHUYECKHe CBOMCTBAa
HEOPraHN4eCcKNX BellecTB

YcTaHnaBnuBarth 3aBHCUMOCTh (bU3UKO-XUMHYECKUX
CBOMCTB HEOPTraHWYECKUX BEHIECTB OT CTPOCHUSI aTOMOB U
MOJIEKYJI, @ TAKXKe THUIa KPUCTAJUIMYECKON peleTKu

Paznea 4. Ctp

OeHHeE U CBOlicTBa OpPraHn4eCKUx BE€IIECCTB

Tema 4.1. Knaccupukanus,
CTpPOeHHEe U HOMEHKJAaTypa
OPraHuYecKNX BellecTB

Knaccudumnuposarsb OpraHMYECKHE
COOTBETCTBHH C UX CTPOCHUEM

BCIICCTBA B

TeMma 4.2. CBoiicTBa
OPraHuYecKuX coeJIMHeHuil

VYcranaBnuBaTh 3aBUCUMOCTh (UBUKO-XUMUYIECKHIX
CBOMCTB OpraHMYECKHUX BEIIECTB OT CTPOEHUSI MOJIEKYI

Tema 4.3.

Nnentnduxanus
OpPraHMYecKHUX BelecTB, X
3HAYEeHUEe U IPMMEHEeHUe B
OBITOBOIl M NPOU3BOACTBEHHOM
AeSITeIbHOCTH Ye10BeKa

OO0OCHOBBIBATh 3HAYCHHE U TMPUMEHEHHE OPTaHMYECKHX
BEIIECTB B OBITOBOW M TNPOU3BOACTBEHHOM JESITEIHHOCTH
YeNoBeKa UX (PU3UKO-XUMHUYECKHMH CBOHCTBAMU

Pazgen 5. KunHermueckue wu

TCePMOAUNHAMHUYECCKHE 3aKOHOMEPHOCTH MNPOTCKAHUA
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XHUMHYECKHX PeaKkuui
CkopocTh XMMHYECKHX UccnepoBath  BAMSIHUE  M3MEHEHUS  KOHIEHTpPALMU
peakumii. BEIIIECTB, PEAKUUHU CPEeAbl U TEMIIEPATYPbl Ha CMEIICHUE
XuMHn4yecKoe paBHOBecHe XUMHYECKOTO PABHOBECH S
Pa3znea 6. PacTBOpBI

IlousiTHe 0 pacTBOpax | HccenenoBaTh XMUMUYECKUI COCTAB PACTBOPOB

Pa3znea 7. Xumus B ObITY M IPOU3BOJACTBEHHOMH 1€AATEJIbHOCTH YeJI0BEKA
Xumus B ObITY U OrneHuBaTh MOCIEACTBUS OBITOBOW M MPOW3BOJCTBEHHON
NPOU3BOACTBECHHOM JNIEATEIIPHOCTH YEJOBEKAa C TMO3WIUM  DKOJOTHUYECKOM
JesTeJILHOCTH YeJoBeKa 0e30macHOCTH

3. YCJIOBUS PEAJIM3ALIMUA YUYEBHOM JUCIUIIJIUHBI

3.1. Tpe6oBaHMSI K MUHUMAJLHOMY MaTePUAJIbLHO-TEXHUYECKOMY
o0ecreYeHnIo

Kabunet xumun uinm yaeOHOM XUMUYIECKOM JIa0OpaTOPHH.
O6opynoBanne yueOHOTO KaOUHETA:
— KOMIUIEKTHI CIIeUATU3UPOBaHHON yueOHOI MebenH,
— JIOCKa KJIaccHasl,
— TIPOEKTOP,
— DJKpaH,
— HarJsJaHble mocoous,
— TEXHHWYECKas JOKyMEHTAIIHsI,
— KOMITBIOTEp C YCTAaHOBJICHHBIM JIMIIEH3UOHHBIM TMPOTPAMMHBIM
o0ecreyeHneM:
OC Windows, MS Office, cnpaBoYHO-TIONCKOBOH  CHCTEMOK
«Koncynbrantllntoc», ¢ Beixomom B cetb «MHTEpHET» M gOCTYynoM B
AIIEKTPOHHYIO0 HH()OPMAITMOHHO-00pa30BaTEIBLHYIO CPEY.

3.2. UudopmanmonHoe odecneyenne o0y4eHust
Ilepeyenbr y4yeOHbIX M3AAHMH, JAONOJHHUTEJbHON JHUTEPaTypbl,
HNuTepHer-pecypcoB
OcHoBHas JiUTEpaTypAa:

1.T'abpuensa O. C. Xummsa. 10 xmacc. bazoseiti ypoBenn. / O.C.
I"abpuensn, U.I'. Octpoymos, C.A. CnaakoB. - Mocksa : [Ipocsemenune, 2023. -
128 C. - ISBN 978-5-09-101650-5. - URL:
https://ibooks.ru/bookshelf/390815/reading

2T abpuensa O. C. Xwmmusa. 11 xkmacc. basoBwni yposens. / O.C.
INa6puensu, U.I'. Octpoymos, C.A. CnaakoB. - Mocksa : [IpocBemenune, 2023. -
127 C. - ISBN 978-5-09-101651-2. - URL:
https://ibooks.ru/bookshelf/390824/reading

JlonoJIHUTEeIbHAS JINTepaTypa:
1. Xumus: y4eOHHMK JUIA CpelHero mnpodecCHOHAIBHOTO oOpa3zoBaHus /
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https://ibooks.ru/bookshelf/390815/reading
https://ibooks.ru/bookshelf/390824/reading

1O. A. Jle6enes, I'. H. ®anees, A. M. IN'ony6es, B. H. Illanosan ; mox o61ei
penakmuent I'. H. ®daneeBa. — 2-¢ usn., nepepadb. u aom. — Mocksa :
M3patenwctBo  FOpaiit, 2023. — 431 c¢. — (IIpodeccuonanpHoe
oOpazoBanue). — ISBN 978-5-9916-7723-3. — Tekcr : anekTpoHHBIN //
OGpazoBatenbHas maTdopma Opaiit [caiit]. —
URL: https://urait.ru/bcode/513073

. Xumus. 3agadyHuK : y4eOHOe MOCOOMe ISl CpeaHero MpoQecCHOHATHHOTO
obopazoBanus / 1O. A. JlebeneB [u np.]; mom oOmed pemakmuen
I'. H. ®aneeBa. — Mocksa : UsmarensctBo Opaiit, 2023. — 236 c. —
(ITpodheccuonansuoe oobpazopanue). — ISBN 978-5-9916-7786-8. — Tekcer :
autektpoHHbldd // OOpasoBartenbHas 1miatdopma HOpait [caiit]. —
URL: https://urait.ru/bcode/513091

. Tynukun, E. . Xumus. B 2 4. Yacts 1. O01miast 1 HeopraHuueckas XuMus :
y4EOHUK TUISt CpeaHero npo¢eCcCUOHATBHOTO obpazoBanus /
E. U. Tynukun. — 2-¢ u3a., uctp. u gon. — Mocksa : 3narenbctBo HOpaiiT,
2023. — 385 c. — (IIpodeccuonanpHoe obpazoanue). — ISBN 978-5-534-
02748-8. — Texkct : anekTpoHHbIN // Obpa3oBatenbHas miargopma FOpait
[cafiT]. — URL.: https://urait.ru/bcode/513730

. Tynukun, E. 1. Xumus. B 2 4. Yacts 2. Opranndeckast XuMus : y4€OHHUK 115
cpennero npodeccuonanbHoro odpazosanus / E. . Tynukun. — 2-e usn.,
ucnp. u gorn. — Mocksa : UsnmarenscrBo IOpaiit, 2023. — 197 c. —
(ITpodeccuonansuoe obpazoBanmne). — ISBN 978-5-534-02749-5. — Texkcr :
anexkTpoHHbIi // OOpa3oBartenbHass minatrpopma IOpait [caiit]. —
URL: https://urait.ru/bcode/513731

HNuTepHer-pecypcsl

1. http://nemi.wallst.ru/ (O6pa3oBaTeabHBIN CAUT AJIS IMIKOJbHUKOB

«XuMus»).

https://www.chem.msu.su/ (3nekTpoHHast OMOIUOTEKA TI0 XUMUH ).

https://hvsh.ru/  (kypHan « XMMHS B IIKOJIC) ).

https://hij.ru/ (xypHaIT «XUMHS 1 )KH3HDY).

o B W

https://elementy.ru/catalog/3648/Khimiya i khimiki chemistry chemists

COM (2NEKTPOHHBIN KYpHAT « XUMHUKU U XUMHUSD)
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https://urait.ru/bcode/513073
https://urait.ru/bcode/513073
https://urait.ru/bcode/513091
https://urait.ru/bcode/513730
https://urait.ru/bcode/513731
http://hemi.wallst.ru/
https://www.chem.msu.su/
https://hvsh.ru/
https://hij.ru/
https://elementy.ru/catalog/3648/Khimiya_i_khimiki_chemistry_chemists_com
https://elementy.ru/catalog/3648/Khimiya_i_khimiki_chemistry_chemists_com

4. KOHTPO.JIb 1 OIEHKA PE3YJIbTATOB OCBOEHU
YYEBHOU JUCIHIUITJIMHbI

Kontpoas u omneHka

pe3yIbTaTOB

OCBOCHUA JUCIHITIINHBI

OCYILIECTBIISIETCS TIPEnoaaBaTesieM B IPOIIeCCe MPOBEICHUS 3aHATHH, TEKYIIETO

U TPOMEXKYTOUYHOIO KOHTPOJIS,
VHJABUIYAJIbHBIE 3aaHUs, TPOCKTHI.

a TakKXKXC BbIIIOJIHCHUA O6yanOIIII/IMI/IC$[

Pe3yabTarsl 00yyeHus
(IMYHOCTHBIE, MPEeAMETHbIE, MeTANIPeIMETHbIE)

®opMbI M METO/IbI KOHTPOJIS ¥
OIICEHKH Pe3yJIbTATOB 00y4eHUs

JUYHOCNIHbIX .

YyBCTBO TOPJOCTH M YBOKEHUA K HUCTOPUU H©
JOCTMKEHUSIM OTE€UYECTBEHHOW XHMMHUYECKOM HaAyKH;
XHUMHYCCKH rpamMOTHOE ITOBEICHHE B
npoecCHOHANLHOW AESITENFHOCTH M B OBITY mpH
oOpareHuun c XUMHYSCKIMH BEIIlECTBAMH,
MaTepHUAIAMHU U IIPOLIECCAMU;

— WHIUBUIYaTbHBINA U / UK
rpyNnoBOM YCTHBIN OMpocC
— TMpoBepKa
IIOCTABJICHHBIX 3aJ1a4.

BBITIOJTHCHU S

TOTOBHOCTP K MTPOAOJDKEHHIO 00pa30BaHUs U
MOBBIIIEHUS KBATN(UKAIUHN B N30paHHON
poeCCHOHAIBHON JEATETFHOCTH U 0OBEKTHBHOE
OCO3HAHME POJIM XUMUYECKUX KOMIIETEHIHH B 3TOM;

—WHAUBUIYATbHBIA U / WK TPYIIIIOBOI
YCTHBIN OIIPOC

— WHIUBUAYaJTbHAsI UIU TPYIIIIOBAs
pabora (TIpeACTaBICHHE BHIMOIHEHHOTO
3a7[aHUs ).

— YMCHHUC HUCIOJBb30BAaTh AOCTHUIKCHUSA COBpeMGHHOﬁ
XHUMHYSCKOM HayKH U XHUMHYCCKUX TEXHOJIOTHI JJIA

IIOBBIIIICHUA CO6CTB€HHOFO HUHTCJUICKTYaJIbHOT'O
pa3BuUTHA B BBIOpaHHOW  MpodecCHOHATHHOU
JACATCIIbHOCTH,

—WHIIMBHUIyaTbHBIN ¥ [ WK TPYNIIOBOM
YCTHBIN OIPOC

—HWHJIUBUyaJbHas WIH

rpymnmnoBas paboTa (peacTaBieHue
BBIIIOJIHEHHOT'O 33/1aHUs])

Memanpe()fwemﬂbzx:

UCIIOJIb30BAaHUE PA3JIMYHBIX BUAOB IMO3HABATEIHHON
NESTCIIBHOCTH W OCHOBHBIX  MHTEJUICKTYaJIbHBIX
ornepauuii (IMOCTAaHOBKH 3ajgaud, (OpMyJIHpOoBaHUS
TUTIOTE3, aHaJM3a M CHHTE3a, CPaBHEHUS, 0000IIeHN,

CUCTEeMAaTH3AIIHH, BBISIBIICHUS MPUYUHHO-
CJICZICTBEHHBIX CBsI3EH, TIOUCKa aHaJIOTOB,
dbopMynTupoBaHUS BEIBOJIOB) TUTST peneHus
NOCTABJICHHOW  3aJa4yl, TPUMEHEHHE OCHOBHBIX
METOJIOB ~ MO3HaHWsI  (HAOMIOJEHUS,  HAYIHOTO

JKCIIEPUMEHTA) JJI HU3YYEeHHUS pPa3jINYHbIX CTOPOH
XUMHUYECKHX OOBEKTOB W TPOIECCOB, C KOTOPBIMH

—HMHJIUBUIYaJIbHBIA OMPOC
— TMpoOBepKa
MOCTaBIICHHBIX 33734

BBITIOJTHCHU A

BO3HHKACT HCO6XOI[I/IMOCTI) CTAJIKUBATbHCsL B

npodeccuoHaIbHOM cdepe;

HCIIONB30BAHUE  PA3JUYHBIX  MCTOYHHUKOB ISl | —MHJAMBHUAYaJbHBIN YCTHBIN OMPOC
MOJIy4YCHU A XUMHUYECKON I/IH(bOpMaI_II/II/I, YMCHUC | — IpOBEpKa BBITIOJITHEHU S

OLICHUTD €€ JOCTOBEPHOCTbH ISl IOCTHIKCHHSI XOPOLINX
pe3yIbTaToB B podeccHoHaIbHOU cdepe;

IIOCTABJICHHBIX 3aJ1a4

NPeoOMemHbIX.

c(OPMHPOBAHHOCTb IIPEACTABICHUI O MECTE XUMUH B
COBPEMEHHOM HAyYHOH KapTUHE MUpPA; IOHUMaHUE
PO XUMHHU B GOPMHUPOBAHUU KPYyro3opa u
(YHKIMOHATIBLHON TPAMOTHOCTH YeJIOBEKA ISt
pELICHUs MPAaKTUYECKUX 3a1a4;

—WHIIMBHUIyaTbHBIN ¥ [ WK TPYIIIOBOM
YCTHBIN OMPOC

— C0O0O0IIeHNE HA MPAKTHIECKOM
3aHITHH
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BJIaICHUC OCHOBOIIOJIararomumMun XUMHUYCCKUMHU
IIOHATHUAMU, TCOpUAMHU, 3aKOHaMH n
3aKOHOMEPHOCTAMMU; YBEPEHHOC IIOJIb30BAaHHUC

XUMUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM;

—MHIUBHUAYAJbHBIA YCTHBIA OMPOC
— coo0menue Ha MPaAKTHUYECKOM
3aHITHH

BJIaJICHE OCHOBHBIMHM METO/IaMU HAay4YHOTO TO3HAHUS,
UCTIONIb3yEMBIMH B XMMUH: HAOJIIOICHUEM, OTIMCaHNEM,
U3MEPEHUEM, SKCIIEPUMEHTOM; YMEeHHE 00padaThIBaTh,
OOBSCHSATDH pe3yJIbTAaThl IPOBEACHHBIX ONBITOB U JIENaTh
BBIBOJIbI; TOTOBHOCTH M CIIOCOOHOCTH IPUMEHSTH
METO/IbI IIO3HAHMUS MIPH PEIICHUH MPAKTHYCCKHUX 3a7ad;

—MHIUBUAYAJbHBIA YCTHBIA OMPOC
—HMHIUBUAYaTbHAs paboTa
(npencraBiieHUe BBIMOJIHEHHOTO

c(OpPMHUPOBAHHOCTh YMEHUS 1aBaTh KOJMUYECTBEHHBIC
OLICHKH U TIPOU3BOUTH PACUETHI 10 XUMUYECKUM
dbopMyIiaM U ypaBHEHUSIM;

3aJIaHMs)

— coo0enue Ha MIPAKTHUYECKOM
3aHATHH

—MHIUBUAYAJbHBIA YCTHBIA OMPOC

— WHAUBUIYyaJIbHAS pabora
(mpexncraBneHUE BBITIOJIHEHHOT'O
3aJIaHMs)

BJIAACHUC ITPaBUJIaMH TCXHUKHU 0e30macHOCTH npu
HCIIOJBb30BaHUH XUMHYCCKHX BCIICCTB,

—MHIUBUAYAJIBHBIN YCTHBIN OMPOC
COOO0IIIeHNE HA TPAKTUIECKOM 3aHSATUU

c(hOpMUPOBAHHOCTHh COOCTBEHHOM MO3UIIUU 10
OTHOILIECHHIO K XUMHUYECKOW HH(POpPMALIUH,
MIOJTy4aeMOM U3 pa3HbIX HCTOYHHUKOB.

—WHAUBUIYATbHBIA U / WIIH TPYIIIIOBOI
YCTHBIN OIIPOC

—COo0O0IIeHNE Ha TPAKTHYECKOM
3aHATUU

— TMpoOBepKa
MIOCTaBJICHHBIX 3a/1a4.

BBITIOJTHCHU A
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