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Pabouast mporpamMma y4eOHOM TUCIUIIMHBI «XHUMHS» pa3padoTaHa Ha OCHOBE
[TpumepHoit mporpammbl 00111€00Pa30BaATENEHON AUCIUTUIMHBI «XUMUS IS
npodecCHOHABFHBIX 00pPa30BaTEeNbHBIX OpraHu3anuii, pekomenaoBanabpix ®IBOY 10 UPI1O
JUIS pean3alnuy OCHOBHOM npodeccroHanbHoi o0pa3oBaTensHoi mporpaMmmMel CITO Ha Gaze
OCHOBHOTO 00111eT0 00pa30BaHus C MOTYYCHHEM cpenHero obmero oopasosanus ([Iporokom Ne
14 ot «30» HOs10pst 2022), 17151 CHIENIUATLHOCTH CPeTHEr0 MPodeCcCHOHATBLHOTO 00pa30BaHuUS:

21.02.02 bypenne He()TAHBIX U Ira30BbIX CKBAKUH.

Opranuzanus-pazpaboTuuk
CTapooCKOIbCKUN Te0JI0ropa3Bei0uHbIi HHCTUTYT ((hunmain) ¢penepaabHOro rocy1apcTBEHHOTO
OrOKeTHOTO  00pa30BaTENLHOTO  YYPEXKICHUs  BBICIIEro  oOpaszoBanus  «Poccuiickuit
rOCyJapCTBEHHBII reojoropa3BeiouHblidi yauBepcuteT uMeHn Cepro OpaKOHUKHI3E»

Pazpabotuuk:
[Monsuckas Anuna BnangucnaBosHa, npenoaasarens CI'1 MI'PU

PACCMOTPEHA 1 O/IOGPEHA

Ha 3acenanuu npenogasateneit OIIOII cnenuansrocTu 21.02.09
['uporeoaorus ¥ MHXKEHEPHAs TEOIOTHS

[TpoTokon Ne oT « » 2024 roma

PykoBogutens OIl: A.M. MeniepsikoBa
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1. O0mas XapaKTepUCTUKA NPUMEPHOU padouei
NMPorpaMMsbl 0011e00pa30BaTeJIbHOM TN CIUNJINHBI

Oo6mieobpazoBaTenbHas AUCIUTUITMHA « XUMHUS SBIIIETCS 0053aTeIbHON
4acThi0 00111€00pa30BaTENBHOIO IIUKIIA 00pa30BaTeIbHON IPOrPaMMBI B
cootrBercTBUM ¢ ®I'OC CIIO nocnenuansHoctu 21.02.02 bBypenue HeQTIHBIX U
ra30BbIX CKBaXXUH

1.2. Heau u nuiaHupyeMble pe3yJbTaThl 0CBOCHUS JUCIUNIMHBI:

1.2.1. Hean 1MCHUNJINHBI:

@opMHUpPOBaHUE y CTYACHTOB NPEICTABICHUS O XUMHUECKON COCTABIIAIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPa KaKk OCHOBBl IIPUHATUS PpELICHUNA B
KU3HCHHBIX W IIPOM3BOJCTBEHHBIX CHUTyalUsX, OTBETCTBEHHOI'O IIOBEICHHS B
MIPUPOTHOM CpeJiE.

33113‘11’[ AUCHUIIJINHBI

1) chopmupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAaHUS XUMUYECKUX
IIPOLIECCOB U SIBJICHUN B OKPY’KAIOIIEH Cpelle, LIEJIOCTHOM HayYHOM KapTHHBI MUPA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHSI COCTABIATH (POPMYJIBI HEOPTaHUUYECKUX U OPTaHMYECKUX

BEIIECTB, YPaBHEHUA XHMHUYECKMX peaKUud, OOBIACHATH HUX  CMBICI,
MHTEPIIPETUPOBATH PE3YIbTAThl XUMUUYECKUX SKCIIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKM MPOBEACHUS MPOCTEUIIUX  XUMHUYECKHX
HKCIIEPUMEHTAJILHBIX HCCIIEOBAaHUNA C COOJIOJEHMEM TMpaBuil 0e30MacCHOIrO
oOpallieHus1 ¢ BEIIECTBAMHU U JJaOOpaTOPHBIM 000PYAOBAHUEM;

4) pa3BuUTh YMEHUS UCTHOIB30BaTh HHPOPMAIIMIO XUMUYECKOTO XapaKTepa U3
pa3IUYHBIX UICTOYHUKOB;

5) cdopmupoBaTh  yMEHHUS ~ IPOTHO3UPOBATh  MOCHEACTBUS  CBOEH
NEATEIbHOCTH M XUMHUYECKHX MPUPOJHBIX, OBITOBBIX U MPOU3BOICTBEHHBIX
IIPOLIECCOB;

6) chopMupOBaTh MOHMMAHUE 3HAYMMOCTU JOCTHXKEHUM XUMUYECKON HAyKu
Y TEXHOJIOTUH JJIS Pa3BUTHS COMMAIIBHON U TIPOU3BOICTBEHHOM cep.
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3. YCJIOBWS PEAJIM3ALIMM ITPOTPAMMBI OBILIEOSPA3OBATEJIBHOM
JUCLATTIIIMHBI

3.1. TpeboBaHusi K MUHUMAJIBHOMY MaTEPHAIbHO-TEXHUUECKOMY
o0ecreueHuIo

Jlnst peanuzanvy MpoOrpaMMbl AUCIHUIUIMHBL JOJIKHBI OBITh MPETyCMOTPEHBI
CJIEyIOIINE CTeUabHbIe TTOMEIICHHS: yUeOHbI KaOMHET XUMUU W/WUIIN yueOHOU
XUMHUYECKOH JTab0paTopuu.

O6opynoBanmne y4deOHOro KabOwHeTa (HATJSOHBIE TOCOOMS): HAOOPHI
[IAPOCTEPIKHEBBIX MOJENIEH MOJIEKYJ, MOJEIN KPUCTAJUIMUECKUX PEUIETOK,
KOJUIEKIIUU TPOCTBIX M CJOXHBIX BEIIECTB W/WIM KOJUICKIMH TOJMMEPOB;
KOJUIEKIUSI TOPHBIX OPOJ U MUHEpaJioB, Tabauna Menzeneesa.

Texnuueckue cpeAcTBa OO0y4YeHHA: KOMIIBIOTEp C  YCTpPOHMCTBAMH
BOCIPOM3BEJCHUS 3BYKA, MYJIbTHUMEIUA-TIPOCKTOP C IKPAHOM, MYJIbTHUMEIUNHAs
JTOCKa.

O6opynoBanne 1abopaTtopuu U pabOUYUX MECT JIa0OPATOPUH: MEH3YPKH,
MUTICTKU-KANEIBHUIBI, TEPMOMETPBI, MHKPOCKOM, JIymbl, MPEAMETHBIC U
MOKPOBHBIE CTEKJA, IUIAHIIEThl [JIs KalelbHbIX peakiuil, QuibTpoBalbHas
Oymara, MpOMBIBAJIKH, CTEKJISIHHbIE MPOOUPKH, PE3UHOBBIE NMPOOKH, (HOHAPUKH,
HA0Op PEaKTUBOB, CTEKJSHHbIE NaJIOYKHU, IITATUBBI [Jii TPOOUPOK; MEpHbIE
WIMHIPBI, BOPOHKHU CTEKJISIHHBIE, BOPOHKH JAENUTENbHbIe HuinHapudeckue (50-
100 wmi), cTymku ¢ mecTUKoM, (aphopoBble 4YalIKH, NHHIETHI, QUIBTPHI
OymMakHble, BaTa, Mapjs, YacoBbIe CTEKJA, DSJCKTPOIUIUTKH, JabopaTOpHbIE
IITATHBBI, CIUPTOBBIC TOPEJIKH, CHUYKH, MPUOOp IS TONYYEHUS Ta30B (WId
npoOupKa C ra3o0TBOAHOW TPYOKOH), nepiKareau ajisi MPOOUPOK, CKISIHKU Jis
XpaHEHUs PEaKTUBOB, pa3JaTOYHbIC JIOTKU, XuMudeckue ctakansl (50, 100 u 200
MJ1); IIMATENW; MUHIETHI; TUTEIbHbIC IIUIIbI; CEKYHIOMEPHI (TaiiMephl), MEpHbIE
npobupku (Ha 10—-20 M) u MepHbie kosiobI (25, 50, 100 u 200 mut), BoasHas OaHs
(WM TEPMOCTAT), CTEKJISTHHBIE MAIOYKH; KOHWYECKHE KOJIOBI Jytsi TUTpoBaHus (50
u 100 mu1); WMHAMKATOpHBIE NOJIOCKH JUIsl omnpeaeneHus pH u cranmaprtHas
WHIMKATOpHAs 1IKaja; yHUBEPCAIbHBIA HHAMKATOP; unetku Ha 1, 10, 50 M (mum
no3atopbl Ha 1, 5 u 10 mut), GropeTku JJisi TATPOBAHMS, MEUIIMHCKHUE IIMPULIBI HA
100—-150 mu1, mabopaTopHble W/ WIIM aHAIUTUYECKUE Bechl, pH-MeTphl, CYyIUIbHBIN
mkad, u ap. 1aboparopHoe 000pyI0BaHHE.

3.2. UugopmaunonHoe odecnevyenue o0yuenusi. [lepeyeHb pekoMeHyeMbIX

yueOHbIX n3nannii, UHTepHeT-pecypcoB, J0MOJHUTEIbHOM JUTepPaTyphl
OcHoBHasl IuTeparypa:

Ne /1 | UcTouHuk

1 INabpuensn, O. C. Xumus: 10-it knacc: 6a30Bbiii ypoBeHb : yueOHuk / O. C. ['abpuensH,
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N. T'. Octpoymos, C. A. CnagkoB. — 5-e u3a., crep. — Mocksa : [Ipocsemienue, 2023.
— 128 c. — ISBN 978-5-09-107222-8. — TekcT : 37eKTpoHHBII // JIaHb : 3JIeKTPOHHO-
oubmmoreunas cucrtema. — URL: https://e.lanbook.com/book/335039

2 INabpuensu, O. C. Xumus: 11-i knacc: 6a30BbIid ypoBeHb : yueonuk / O. C. ['aGpuernsiy,
N. I'. Octpoymos, C. A. CnaagkoB. — 5-e u3n., crep. — Mocksa : [Ipocsemenne, 2023.
— 127 ¢. — ISBN 978-5-09-103623-7. — TekcT : 25eKTpoHHBIH // JIaHb : 3JIeKTPOHHO-
oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/335036

3 Andunorenosa, 1. B. Xumus : yaeOHUK U IPAKTUKYM ISl CPEAHETO

npodeccuonanbHoro oopasosanus / . B. Aupunorenosa, A. B. badkos, B. A. ITonkos.
— 2-e u3n., uctp. u gon. — Mocksa : U3gatensctBo FOpaiit, 2023. — 291 ¢. —
(ITpodeccuonanproe odpazosanue). — ISBN 978-5-534-11719-6. — Teker :
anekTpoHHbId // OOpa3zoBarensHas matdopma FOpaiT [caiit]. — URL:
https://urait.ru/bcode/513807

JlononHuTENnbHAS TUTEPATYpA:

Ne i/t

UcTounuk

1

Xumus: 10 kiace: 6a30Bblid ypoBeHs : yueOnuk / B. B. Epemun, H. E. Ky3smenko, B. 1.
Tepenun [u np.] ; mox penakuueit B. B. Jlynuna. — 9-e usn., crep. — Mocksa :
ITpocsemenue, 2022. — 204 c. — ISBN 978-5-09-087935-4. — TekcT : 31eKTpOHHBIH //
Jlanb : anexkTpoHHO-OMOMMOoTeuHas cucrema. — URL: https://e.lanbook.com/book/335159

Xumus: 11 kmace: 6a30BwIid ypoBeHb : yueOnuk / B. B. Epemun, H. E. Ky3pmenko, A. A.
Hpo3nos, B. B. JIynun ; nox pemakuueit B. B. Jlynuna. — 9-e usn., crep. — Mocksa :
[Tpoceemenue, 2022. — 223 c. — ISBN 978-5-09-087938-5. — TekcT : 2MeKTpOHHBIN //
Jlanb : anexTponHO-OMOMMOTEYHAs cuctema. — URL: https://e.lanbook.com/book/334901

I'munka, H. JI. OOmas xumus. 3aauu ¥ yIpaXHEHUs : y4eOHO-IIPaKTHYECKOe Mocodue
s cpenHero npogdeccuoHansHoro oopazosanus / H. JI. I'munka ; mox penaxmueii B. A.
[TonkoBa, A. B. babkoBa. — 14-e u3n. — Mocksa : U3natensctBo FOpaiit, 2023. — 236
c. — (ITpodeccuonansuoe obpazoBanme). — ISBN 978-5-534-09475-6. — Tekcr :
anekTpoHHbeld //  OOpazoBarensHas 1aatdopma  Opaiit  [caiit]. —  URL:
https://urait.ru/bcode/512152

[lep6akos, B. B. Heopranmueckas xumus. Borpockl u 3amaun : yueOHOE mocooue s
cpennero mpodeccuonansHoro obpasosanust / B. B. Illepbakos, A. A. ®@upep, H. H.
bapbotuna. — 2-e u3z., ucnp. u gon. — Mocksa : M3natensctBo FOpaiit, 2023. — 107
c. — (ITpodeccuonansuoe obpazoBanme). — ISBN 978-5-534-09133-5. — Tekcr :
anekTpoHHbI  // OOpaszoBatenbHast 1uatdopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/515522

Amapues, A. 1. O6mas xumus. COOpHHK 3aaHUN ¢ IPUMEPAMH PEIICHHUH : yuyeOHOe
nmocobue mis cpemHero mnpodeccuoHanbHOoro odbpazoanust / A. W. Amapues, JI. U.
Adonuna. — 2-e uzn., ucnp. u gomn. — Mocksa : M3gatensctBo FOpaiit, 2023. — 127 c.
— (IIpodeccuonanbuoe obpazoBanue). — ISBN 978-5-534-09932-4. — Texkcr :
anekTpoHHBI  //  OOpaszoBatenbHast 1uatdopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/514556

[Tepuoanueckue n3naHus:

Ne i/t

HUctounuk

EcTecTBeHHBIC M TEXHUYECKHE HAYKH : HAyd. )KypHal / 1. pen. A. 5. XaBkuH. — MockBa
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00O "UzparenbctBo "CnytHuk+", 2002 — .— Bpeixogut 12 pa3 B roa. — ISBN
neyaTtHoy Bepcun 1684 —2626. — TekcT : HENOCPEACTBEHHBII.

[Ipupona: nayd.-momyt. xxypHain / yupenurenu : PAH; Hayunslii u u3narensckuii eHTp
"Hayxa" PAH. — Mocksa : Hayunslii u uznarensckuii nentp "Hayka" PAH, 1912 — —
Boixomur 12 pa3 B roxn. — ISBN mewatnoit Bepcunm 0032-874X. — Tekct

HEINOCPEACTBECHHBIM.

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUS
OBHIEOBPA30OBATEJBHOU JUCHHUITJINHBbI
KoHntposib ¥ oOIleHKa  pe3ylbTaToB  OOy4YEHHUS  OCYIIECTBIIAETCS

npernojiaBaresieM B MpollecCe MPOBENCHMUS  MPAKTUYECKUX  3aHATUH U
JabopaTopHbIX pPabOT, TECTUPOBAHUS, a TAKXKE BBIINOJHEHUS OO0yYaroluMUCA
WHIWBUYyAIbHBIX 3aJaHUi, MPOEKTOB, WCCIEN0BaHUN. Pe3ynpTaThl 00ydeHUS
OTIPEIETISIOT, YTO OOydYaroIIMecs NODKHBI 3HATh, TOHUMAaTh M JIEMOHCTPHPOBATH
0 3aBEPIICHUN U3YYCHUS TUCIUILIAHEI.

st hopmupoBanHmsi, KOHTPOJIS M OIEHKUA Pe3yJbTaTOB OCBOCHUS y4eOHOM
JUCHUTIUITMHBI UCTIOB3YETCSl CUCTEMA OIIEHOUHBIX MEPONPUSITHM, MpeCTaBISIONIAs
co0OM KOMIUIEKC YYEOHBIX MEpONPHUATHM, COIVIACOBAHHBIX C pe3yJbTaTaMu
obyuenuss u cdopmyimupoBaHHeix ¢ ydyetom DPI'OC COO (nmpeaMeTHbIC
pe3yabTathl o auciuiuuae) u @Ir'ocC CIIO.

T
Ne | OK/IIK | Monyns/Pasnen/Tema PesynbraT 00yueHus HIHBL OHEHOHHBIX

MEpPOIIPUATHNA

I | OcHoBHOE conepxanue

1 Pazgen 1. OcHoBBI dopmynrpoBaTh 6a30BBIE
CTPOEHMSI BEILIECTBA MOHATHS U 3aKOHBI XUMUU

1.1 |[OK 01 CrpoeHune aToMOB CocraBnars xummnueckue |1. Tect «CtpoeHune atomoB

XUMHAYECKHX 3JIEMEHTOB |(OpPMYJIbl COCIMHEHUI B |XUMHUYECKUX HJIEMEHTOB U
U IIPUPOJA XUMUYECKOM |COOTBETCTBUHU CO IIPUPOJAa XUMUYECKOMN
CBSI3H CTETEHbIO OKHUCIIEHUS CBSI3UY.

XHMHYECKHX IJIEMEHTOB, |2. 3a1a4un Ha COCTaBJICHHE
WCXOJIS U3 BaJICHTHOCTH U |XUMHUYECKHUX (HOpMYIT
3JIEKTPOOTPULIATEIIBHOCTH |ABYXaTOMHBIX COCTMHEHUI
(oxcuaoB, CynbhHUIOB,
TUAPUJIOB U T.I1.).

3. 3amanus Ha
HCITOJIb30BaHUE
XUMHUYECKOM CUMBOJIMKH U
Ha3BaHUU COEOUHEHUHN I10
HOMEHKJIaType
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OK/IIK

Monyns/Paznen/Tema

Pesynbprar 00ydueHus

Tune! OIEHOYHBIX
MEpONPUATHI

MEXIYHapOAHOIO COI03a
TEOPETUYECKON U
MPUKIATHON XUMUU U
TPUBUAIBHBIX Ha3BaHUM JUIsI
COCTaBJICHUS] XUMUYECKUX
(bopMys IBYXaTOMHBIX
COEIMHEHUH (OKCHJIOB,
Cynb(UI0B, THAPUIOB U
T.I1.) U APYTUX
HEOPraHUYECKUX
COETMHEHUI OTAENbHBIX
KJIaCCOB

1.2

OK 01
OK 02

[Tepuonuueckuii 3aKOH 1
tabmuma J[. 1.
Menneneena

XapakTepu3oBaTh
XUMHYECKHE IEMEHTHI B
COOTBETCTBHUH C UX
II0JIO)KEHUEM B
IIEPUOUYECKON CUCTEME
XUMHUYECKHUX HJIEMEHTOB
.. Menneneea

1. Tect «MeTananueckue /
HEMETAJUIMYECKUE
CBOICTBA,
3IEKTPOOTPULIATEIHLHOCTD U
CPOJICTBO K 3JEKTPOHY
XAMHYECKHX JIECMCHTOB B
COOTBETCTBHUE C UX
AJICKTPOHHBIM CTPOCHHEM U
MOJIOJKEHUEM B
MEePUOINYECKON cucTemMe
XAMUYECKHX DJIEMECHTOB
J.1. MenaeneeBay.

2. IlpakTueckue 3a1aHus
Ha YCTaHOBJICHHUE CBSI3U
MEXy CTPOCHHUEM aTOMOB
XAMHUYECKHX DJIEMECHTOB U
MEPUOTHICCKUM
N3MEHEHHEM CBOMCTB
XAMHUYECKHX DJIEMECHTOB U
HUX COeIUHEHUN B
COOTBETCTBHH C
IIOJIOKCHUECM
IIepuonnueckoii cucreme.
3. IIpakTuko-
OPUEHTHPOBAHHBIE
TEOPETHUYECKHUE 3a/IaHUsI Ha
XapaKTEePU3aIUIO
XAMHUYECKHX DJIEMEHTOB:
«Mertaumnyeckue /
HEMETAINIMYCCKUE
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OK/IIK

Monyns/Paznen/Tema

Pesynbprar 00ydueHus

Tune! OIEHOYHBIX
MEpONPUATHI

CBOICTBA,
3JIEKTPOOTPULATEBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHYECKUX AJIEMEHTOB B
COOTBETCTBHE C UX
SJICKTPOHHBIM CTPOCHUCM U
MOJIOKEHUEM B
IIEPUOJAUYECKON CUCTEME
XUMHUYCCKUX DJIEMECHTOB
.. MenneneeBa»

Pa3nen 2. Xumnueckue
peaku

XapakTepu3oBaTh TUIIBI
XUMHYECKUX PEaKIUi

KonrponsHas pabora
«CTpoeHHe BeIecTBa 1
XUMHYCCKHE PEAKITUI

2.1

OK 01
OK 04

THe XUMHIYECKUX
peakuuii

CocTaBisiTh peakiuu
COCIMHEHMS, PA3JIOKECHUS,
oOMeHa, 3aMelcHu,
OKHUCJIUTENHHO-
BOCCTAHOBUTCIBbHBIC
peakunu

1. 3amauu Ha cocTaBiIcHHE
YpPaBHEHUU pEaKInid:

— COEMHEHMS], 3aMEeILEeHUS,
pasnoxeHusi, 0OMeHa,

— OKUCJUTENIbHO-
BOCCTaHOBUTEIbHBIX
peaKkuuii C HCIOJIb30BAHUEM
MeTOo/a 3JEKTPOHHOTO
OanaHca.

2. 3a1auu Ha pacyeT Macchl
BelleCcTBa WK 00bEMA
ra3oB 110 U3BECTHOMY
KOJIMYECTBY BEIIIECTBA,
Macce uii 00bEMY OTHOTO
13 Y4acCTBYIOLIUX B
peakLyu BELIECTB; PACUETHI
Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA)
MIPOJYKTOB PEAKIUH, €CITN
OJTHO W3 BEILIECTB UMEET
puMecu

2.2

DIIEKTPOIUTHYECKAS
JYICCOLIMAIINS U MOHHBIN
o0MeH

CocraBisiTh ypaBHEHUS
XUMHUYCCKUX pCAKITUN
MOHHOTO 0OMEHa C
y4acTHEM
HCOPTraHNYCCKUX BCUICCTB

1. 3amaHus Ha cocTaBJIeHUE
MOJIEKYJISIPHBIX 1 MOHHBIX
peakuuil ¢ yyacTueM
KHCJIOT, OCHOBaHUM U
COJIEH, YCTAaHOBJIEHUE
M3MEHEHUs KUCIOTHOCTH
cpenbl

2. JIJaboparopnas padoTa
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OK/IIK

Monyns/Paznen/Tema

Pesynbprar 00ydueHus

Tune! OIEHOYHBIX
MEpONPUATHI

"TUOBI XUMUYECKUX
peakuuii"

Pazgen 3. Ctpoenue u
CBOMCTBA
HEOPTaHUYECKUX
BEIIECTB

Uccnenosats cTpoeHue u
CBOMCTBA HEOPTAHUYECKUX
BEIIECTB

KontponbHas padota
«CBoticTBa
HEOPTaHUYECKUX BEUICCTBY»

3.1

OK 01
I1K..

Knaccudukanms,
HOMECHKJIATypa 1
CTpOCHHE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudumnuponats
HEOpPTraHNUYECKUe
BEIIECTBA B COOTBETCTBUHU
C X CTPOEHUEM

1. Tect «Homenkiarypa u
Ha3BaHHE HEOPTraHUYECKUX
BEILIECTB UCXO/S U3 UX
XUMHYECKON (GOPMYITBI UITH
COCTaBJICHUE XUMHUYECKON
bopMyIIBI HCXOS U3
Ha3BaHMsI BEILIECTBA IO
MEXKIYHAPOIHON WU
TPUBUATILHOU
HOMEHKJIAType».

2. 3aauu Ha pacuer
MacCcoOBOM J0JU (Macchl)
XUMHUYECKOT0 3JIeMEHTa
(coenvHEHMUsT) B MOJIEKYJIE
(cmecn).

3. IlpakTryueckue 3aqaHus
0 KJIaccuUKaIu,
HOMEHKJIAaType U
XUMUYECKUM (popMyiam
HEOPraHUYECKHUX BEILECTB
Pa3IMYHBIX KJIACCOB.

4. TlpakTHueckue 3alaHus
Ha OmpeieTICeHue
XUMHYECKON aKTUBHOCTH
BEIIECTB B 3aBUCUMOCTHU
BUJIa XUMUYECKOU CBS3U U
THUIA KPUCTALTAYECKON
peleTKku

3.2

OK 01
OK 02
[K...

DOU3NKO-XUMHUYECKHE
CBOMCTBA
HEOPraHUYeCKUX
BCIIECTB

VcranaBauBarth
3aBHUCHUMOCTH (DU3HKO-
XUMHYECKHX CBOMCTB
HEOPraHUYECKHX BEILECTB
OT CTPOCHUSI aTOMOB U
MOJIEKYJI, a TAaK)Ke TUIIa
KPUCTAJUTMYECKOU
peleTKu

1. Tect «OcobeHHOCTH
XUMHYECKHUX CBONCTB
OKCHJIOB, KHCIIOT,
OCHOBaHUH, aM()OTEPHBIX
TUAPOKCHUJIOB U COJIEH».

2. 3agadusa Ha COCTaBJIEHUE
YpPaBHEHUN XUMHYECKUX
peaKkuuii ¢ yyacTuem
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OK/IIK

Monyns/Paznen/Tema

Pesynbprar 00ydueHus

Tune! OIEHOYHBIX
MEpONPUATHI

MPOCTBIX U CIOXKHBIX
HEOPraHUYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB,
HEMETAJIOB U aM(OTEPHBIX
AJIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUHU M aM()OTEPHBIX
TUJIPOKCH/IOB,
HEOPraHUYECKUX COJIEH,
XapaKTEePU3YIOMINX UX
CBOMCTBA U CIIOCOOBI
MOJIyYEHUS.

3. IlpakTuko-
OpPUEHTUPOBAHHBIE
TEOPETUYECKHUE 3aaHUS Ha
CBOMCTBA U IIOJIy4YCHUE
HEOpPraHUUYECKUX BEILIECTB

3.3

OK 01
OK 02
OK 04

WNnenrudukarus
HEOPTaHUYECKUX
BEIECTB

Wccnenosatb
KaueCTBEHHbBIC PEAKIIHU
HEOPTraHUYECKHUX BEIIECTB

1. IIpakTuko-
OpUEHTUPOBAHHBIC 3aJaHUS
10 COCTABJIEHUIO
XUMHYECKUX PEaKIUi ¢
y4acTHEM HEOPTraHUYECKUX
BEIIIECTB, UCITOJIh3YEMBIX
JUTSL UX UICHTU(UKALINH.
2.JIaGopatopHas pabora:
“Unentuduxarms
HEOPraHUYECKUX BEIIeCTB”

Paznen 4. Ctpoenue u
CBOMCTBA OPraHMYECKHUX
BEIIIECTB

HccnenoBats cTpoeHue u
CBOMCTBA OPraHMYECKUX
BEIIIECTB

KontponsHas pabora
«CTpoeHue U CBOICTBa
OpraHUYEeCKUX BELICCTBY»

4.1

OK 01
I1K...

Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHHYECKUX BEIIECTB

Knaccudumnuposarsb
OpraHWYECKHE BEIIECTBA B
COOTBETCTBHUH C HX
CTPOCHHEM

1. 3amanust Ha cocTaBJICHUE
Ha3BaHUN OPraHUYECKHUX
COETUHEHUH I10
TPUBUAJILHOW WUJIU
MEXKTYHAPOTHON
CHCTEMaTHYECKOM
HOMEHKJIAType.

2. 3aaHus Ha COCTaBJIICHUE
MOJIHBIX ¥ COKPAILIEHHBIX
CTPYKTYPHBIX (hopmy
OpraHWYECKUX BEIIECTB
OTJEIBHBIX KJIACCOB.
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OK/IIK

Monyns/Paznen/Tema

Pesynbprar 00ydueHus

Tune! OIEHOYHBIX
MEpONPUATHI

3. 3ajauM Ha onpeaeneHue
npocreiien GopmyIibl
OpraHN4YeCKON MOJIEKYJIbI,
UCXOJS U3 DIIEMEHTHOTO
cocrana (B %)

4.2

OK 01
OK 02
OK 04
IK...

CBolicTBa OpraHUYECKUX
COETUHEHUN

YcranaBauBaTh
3aBUCUMOCTH (PU3HKO-
XHUMHYECKHX CBOHCTB
OpraHUYECKUX BEIIECTB OT
CTPOCHHUSI MOJIEKYJT

1. 3agaHus Ha COCTABIICHUE
YpPaBHEHUN XUMHYECKUX
peaKkuuii ¢ yyacTuem
OpraHMYeCKUX BEIIECTB HA
OCHOBAaHHNH HX COCTaBa U
CTPOCHHUS.

2. 3agaHus Ha COCTaBJICHHC
YPaBHEHUN XUMUYECKUX
peakuuid,
WJUTIOCTPUPYIOIIHUX
XHUMHUYECKHE CBOMCTBA C
Y4ETOM MEXaHU3MOB
MPOTEKaHUS TaHHBIX
peaKkuuii ¥ TeHEeTUYECKOU
CBSI3U OPraHUYECKUX
BEILIECTB Pa3HbBIX KJIACCOB.
3. PacueTHEIe 332491 1O
YPAaBHEHUSAM PEaKIUH C
Y4aCTUEM OpraHUYECKUX
BCIIIECTB.

4. Jlaboparopnas paboTa
“IIpeBpateHus
OpraHUYECKUX BEILECTB MPHU
HarpeBaHun"
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OK 01
OK 02
OK 04
[K...

WNnenrudukarus
OpPraHUYECKUX BEIIECTB,
WX 3HAYCHUE U
PUMEHEHHE B OBITOBOM
Y POM3BOACTBEHHOMN
JESTeTPHOCTH YeJIOBEKa

HccnegoBaTh
Ka4eCTBEHHBIE PEAKLIUH
OpraHNu4eCKHUX
COCIUHEHHUHN OTICIHLHBIX
KJ1acCOB

1.IIpakTuko-
OpPUEHTUPOBAHHBIC 3aJaHUS
10 COCTaBJICHUIO
XUMUYECKUX PEAKLUN C
Y4aCTHEM OPTaHUYECKUX
BEIIECTB, B T.4.
HCTIOB3YEMBIX TSI MX
uaeHTU(OUKAITIN B OBITY U
MIPOMBIIIIJICHHOCTH.
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THIIBI OLIEHOYHBIX

No | OK/IIK | Monayns/Paznen/Tema Pesynbprar 00ydueHus .
MEpPOPUITHHA
2.JIaGopatopHas pabora:
“Unentuduxanus
OpraHNYeCKUX COECTUHEHUHN
OTAEILHBIX KJIaCCOB™’
5 Paszpgen 5. XapakTepus3oBaTh
Kunernueckue u BIIUSTHUE Pa3TUYHbBIX
TEPMOJUHAMHUYECKHE (hakTOpOB Ha paBHOBECHE
3aKOHOMEPHOCTH U CKOPOCTh XUMUYECKUX
MPOTEKaHUS peakuuii
XUMHUYECKUX PEaKInui
5 |OK 0l CkopocTh XMMHUYECKUX | XapakTepru3oBaTh [IpakTuko-
OK 02 peakuuil. XMMHUYECKOE |BIMSHUE KOHLEHTPAUU |OPUEHTUPOBAHHBIC
[K... paBHOBecCHE pearupyromux BeUecTB U |TEOPETUUECKUE 3a/IaHUsI Ha
TEMIIEPaTyphl Ha CKOPOCTH |aHAIHU3 (PaKTOPOB,
XUMHUYECKUX PEeaKuid BIIUAIONINX HAa U3MEHEHUE
XapakTepu3oBaTh CKOpPOCTH XUMHYECKOU
BIIUSTHUE U3MEHEHUS peakuuu. [IpakTrko-
KOHIEHTPALUU BEIIECTB, |OPUEHTHUPOBAHHBIC 3aJaHUS
peaxkuuu cpeasl u Ha TIpUMEHEHUE MPUHIUIA
TeMmnepaTypbl Ha Jle-lllaTenwve mus
CMENICHUE XUMUYECKOTO |HAXOKJEHUs HallpaBICHUs
paBHOBeECHs CMENICHUSI PaBHOBECHUS
XMMHYECKON PEaKUU U
aHanu3 (aKkTopoB,
BIIUSIIOLIUX HA CMEILEHUE
XUMHUYECKOT0 PaBHOBECHS
6 UccnemnoBats HCTUHHEBIE
Paznen 6. PacTBOphI pacTBOpPHI C 3aJaHHBIMU
XapaKTepUCTHKAMU
6.1 |OK 01 [TonsiTue o pactBopax  |Paznuyars UCTUHHBIE 1. 3amaun Ha
OK 02 pacTBOpHI MPUTOTOBJIEHHUE PACTBOPOB.
1K ... 2. IlpakTuko-

OpI/IeHTI/IpOBaHHBIG
paC‘IeTHBIe 3aJaHUs Ha
JUCTIEPCHBIE CUCTEMBI,
UCTIOJIb3yeMble B OBITOBOW U
MPOU3BOJACTBEHHOMN
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Tune! OIEHOYHBIX

No | OK/IIK | Monayns/Paznen/Tema Pesynbprar 00ydueHus .
MEpPOPUITHHA
JeSITeIbHOCTH YeJIOBEKa
6.2 |OK 01 UccnenoBanue croiict |MccnenoBats hu3uko- Jlaboparopnas pabota
OK 04 pacTBOpOB XMMHYECKHE CBOMCTBA “ITpuroroBieHue
IIK ... HUCTHUHHBIX PacTBOPOB pacTBopoB”
IT | [IpodeccnonanbHO-OPHUEHTUPOBAHHOE COIEpkKaHUE (COECPIKaHHUE MPUKITATHOTO MOTYJIsS)
7 Paznen 7. OrneHuBaTh MOCIEACTBUSA  |3amuTa Keica (¢ yaeToM
Xumus B OBITY U OBITOBOH U Oymymein
MPOU3BOACTBEHHOMN MPOU3BOACTBEHHOMN npodecCuoHATBHON
JIESITENIbHOCTH YEJIOBEKA |IeSTEIILHOCTH YeIOBEKA C |AEeSITETbHOCTH)

MO3UIIUNA DKOJIOTUYECKOUN
0e30ImacHOCTH

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

Xumus B ObITY U
MIPOU3BOACTBEHHOMN
JeSTeIbHOCTH YeJIOBEKa

OneHuBAaTh IOCICICTBHS
OBITOBOM U
MPOU3BOACTBEHHOMN
JIeSITETLHOCTH YEJI0BEKA C
MO3UIINHA DKOJOTHYECKOH
0e30macHOCTH

Keiic (c yuerom Oymymieit
npodeccrnoHanbHOI
NEeSTETbHOCTH)
Bo3MoxHBIE TEMBI KEHCOB:
1. ITorennenue kaumara u
BBICBOOOKIEHUE Ta30BbIX
THIPATOB CO JIHA OKeaHa.
2. Bynyte marepuainsl s
aBua-, MalINHO- U
npUOOPOCTPOCHHUS.

3. HoBble maTepuaibl asis
COJIHEUHBIX OaTapeil.

4. JIekapcTBa Ha OCHOBE
PacTUTEIBHBIX MpPErnapaToB
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