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1. MACIIOPT ITPOT'PAMMBI YYEEHOI

JUCHUIIIAHBI
OBIIIASA N HEOPTAHUYECKAS XUMUA

1.1. OOaacTtb NnpUMEHEHHUsI IPOTrPAMMbI

[Iporpamma y4eOHON TUCHUIIIMHBI OOIIEH W HEOPTAHWMYECKOW XWMHH SIBIISIETCS
gacteio [IIICC3 B cootBerctBHM ¢ PI'OC mo cmemmambHoctu CIIO 33.02.01
dapmanus.

1.2. MecTo AUCHUIUVIMHBI B CTPYKType OCHOBHOH mpodeccuoHaIbLHOMI
o0pa3oBaTeIbHON NPOTrPaAMMBbI:
[Mpunagnexur k 1ukiay oodmenpodeccnonanbubix auciumuima  [MIICC3
0a30BOi1 U yIIIyOJICHHON TTOATOTOBKHU.

1.3. Heau um 3aaa4u JUCHUIJIMHBI — TPeOGOBaHMsI K pe3yJbTaTaM OCBOEHUS
JTUCHMIINHBI:

B pe3yinbTaTe 0CBOEHUS NUCUUILIMHBI 00y4YarOIUNCs JOHKEH YMETh:

- JIOKa3bIBaTh C MOMOIIBIO XUMHUYECKHUX PEAKIIMI XMMUYECKHE CBOMCTBA BEILIECTB
HEOPraHWYECKON IPHUPOABI, B TOM YKCIIE JIEKAPCTBEHHBIX;

- COCTaBJIATH (POPMYJIBI KOMIUIEKCHBIX COSIMHEHUI U 1aBaTh UM HA3BAHUS

B pe3ynbpTaTe 0CBOCHMS TUCHUILIMHBI O0YYArOIIUICS JOJIKEH 3HATH:

- IEPUOJIUYECKUIN 3aKOH U XaPAKTEPUCTUKY AJIIEMEHTOB MEPUOIUYECKON CUCTEMBI
JI.1. Menpeneena;

OCHOBBI TEOPUHU NMPOTEKAHUS XUMUUECKUX MTPOIIECCOB,;

CTPOCHHE U PEAKIIMOHHbBIC CIIOCOOHOCTH HEOPTaHUUECKUX COCIMHEHU;

- COCOOBI OJIyYEHUSI HEOPTaHUYECKUX COCTUHECHUIA;

TEOPHUIO PACTBOPOB U CIIOCOOBI BHIPAYKEHUSI KOHIIEHTPALIMU PACTBOPOB;
(bopMyIIBI JIEKaPCTBEHHBIX CPEACTB HEOPTAHUUYECKOUN MPUPOIBI.

1.4. PexoMeHayemMoe KOJHYECTBO 4YACOB HAa OCBOEHHE TMPOrpamMMbl
AUCHMUILINHBI:

MaxkcumainpHOU yueOHO Harpy3ku ooyyaromierocst 150 yacos, B TOM uuce:
00s13aTeNFHON ayTUTOpHOM yueOHO# Harpy3ku oOyuatorerocs: 100 gacos;
CaMOCTOSITeNIbHOM paboThl oOyuatomierocs 50 vaca.



2. CTPYKTYPA COJAEPKAHUE YYEFHON

JTUCIHUATIIIMHBI
OBIIIASA N HEOPTAHUYECKAS XUMUA

2.1. O0beM y4eOHOM TUCHUILUIMHBI M BUIbI Y4e0HOI padoThI

Buj yueoHoii paboThl

Oovem uacos

MakcumaJibHasi ydeOHasi HArpy3Ka (Bcero)

150

Oo0s13aTesibHAs ayIMTOPHAs y4eOHAs HArpy3Ka (Bcero) 100
B Tom uncie:
TEOPETUYECKHUE 3aHATHS 60
MIPAKTUYECKUE 3aHATHUS 40
CamocTrosiTesibHasi padoTa o0y4yarouierocsi (Bcero) 50
B TOM YHCJIC:
Coctasiienue TabauIbl «bUOTreHHBIE ATIEMEHThI) 10
JnomariHsisg paboTa (yrnpaxxHeHMsl, pelieHre 3aa4) 25
paboTa ¢ y4eOHUKOM, KOHCTIEKTHPOBAHUE 15

HroroBas arrecramnusi B popme 3K3aMeHa




2.2. TemaTu4ecKHii NJIaH U coJiep:kaHue Y4eOHOH qucMIUInHbI O01Iasi U HeOpraHuyeckasi XuMus

HaumeHnoBanue Conepxxanue y4eOHOr0 MaTepuasia, NpaKkTHYecKue padoTbl, CaMOCTOsITeIbHasi padoTa Oobem Yposenn *
pa3eioB U TeM 00yYAIOIIUXCS 4acoB YCBOEHMS
1 2 3 4
Pa3pen 1 Teopernyeckue 0CHOBbI XUMUH 66
Tema 1.1. Conep:kanue y4e0HOT0 MaTepuaia 2
BBenenue
[IpeaMer u 3a1a4d XUMHH. 2.
3HaueHNE HEOPraHUIECKOW XMMHH B IMIOATOTOBKE Oy yIero apmarieBTa.
XUMHS ¥ OXpaHa OKPYXKAOIICH CPeJIbl.
Ponb oTeuecTBEHHBIX U 3apYOEKHBIX YUEHBIX B Pa3BUTUU XUMUU. 1
OCHOBHBIE 3aKOHbI XHMHUH
CamocrosiTesibHast padoTa 00y4arouuxcst
Tema 1.2 Conep:kaHue y4eOHOT0 MaTepuaJia 1
IHepuoguyeckuii 3aK0H
M IIepHOANYeCcKast Otkpertre [lepruoaudeckoro 3aKoHa.
2
CHCTEMA JJIEMEHTOB | CoppemenHas (OpMyJIMpOBKa mepuoguueckoro 3akona JI.M. MeHeneeBa B CBETe TEOPUH
A. . Menpneeesa. CTPOCHHS BEIECTBA.
Mautbie ¥ OOJIBIIINE TIEPUO/IBI, TPYIIIBI M MOATPYIIIEI IEPUOTUICCKON CHCTEMBI.
IIpyn4uHBI IEPUOANYECKOTO U3MEHEHHUSI CBOMCTB 3JIEMEHTOB.
3HayeHue MepHoIMIECKOr0 3aKOoHa U nepruoandeckor cucremel 1. 1. Menaeneesa.
DJIEKTPOHHOE CTPOCHHUE aTOMOB DJIEMEHTOB.
DIIeKTPOHHBIE KOH(PUTYpAIIMK aTOMOB B HEBO30Y)K/ICHHOM U BO30Y)KJIEGHHOM COCTOSTHUH.
Xapakrepuctuka 371eMeHTOB |-1V meprojoB, MCXOasd M3 HMX IOJIOKEHHS B TEPUOTUYCCKOM
CHCTEME, C TOUYKH 3PEHHUS TEOPUHU CTPOCHHS aTOMa
Tema 1.3 Buapl XUMHUYECKOW CBS3U: MOJIAPHAS U HETOJISIPHASI KOBAJICHTHBIC CBSI3M, MOHHAS, BOJIOPOJTHAS, 1 2

METAININYCCKaA.

6




Teopus cTpoeHust

:‘)HeKTpOOTpI/IHaTeHBHOCTb, BaJICHTHOCTb M CTCIICHb OKUCJICHUS 5JICMCHTOB.

BeleCTB IIpakTHyeckune 3aHATUA: «Teopus CTpoeHUs BelecTBa. TUITBI XUMUYECKUX CBSI3EH.
CBoiicTBa CBs3€I»
CamocTrosiTesibHAsi padoTa 00y4alOUIUXCHA: «DIEKTPOHHOE CTPOEHHUE ATOMOB
9JIEMEHTOB.  DJIEKTPOHHBIC KOHPHUTYPAIIMU aTOMOB B HEBO30YKICHHOM U BO30Y)KICHHOM
COCTOSIHUM.
Conep:kanue y4eOHOro Marepuasia

Tema 1.4.

Kaacen Knaccudukaiiyisi HCOpraHU4eCKHX BEILECTB.

HEOPraHUECKHX CriocoObI MmoTyueHus, HOMEHKJIATypa, (PU3HUECKUue 1 XUMUYECKHE CBOMCTBA OCHOBHBIX,

BEIECTB KHCJIOTHBIX U aM()OTEPHBIX OKCHIOB; aM(OTEPHBIX THIPOKCUIOB KUCIIOT, OCHOBAHHH.
[eHeTHYECKAsI CBSI3b MKy KIIACCAMH HEOPTAaHUYECKHUX BEIICCTB.
IIpakTuyeckune 3aHATUA: «Kitacchl HEOPraHMIECKUX COCTUHEHMUI »
CamocrosiTesibHAs padoTa 00y4arOIIUXCsi: «Kiacchl HEOPraHUIECKUX COETUHEHUH.
[eHeTHYeCcKast CBsI3b MKy KIIACCaMH HEOPTaHUIECKHX COCAUHEHUI» - paboTa ¢ y4eOHOM
mureparypoil. KoHcniektupoBanue.

Tema 1.5. Conep:xxanue y4eOHOT0 MaTepuaia

KoMmuiekcHble
COeTMHEHHs! Knaccudukaiys, crpoeHre, HOMEHKIIATYPa, MOTy4YeHHUE KOMILUICKCHBIX COSTUHECHHH.

Bu il XUMHYIECKOH CBS3U B KOMIUICKCHBIX COCTHHEHHUSIX.
IIpakTHyeckmne 3aHATUA: «KOMILIEKCHBIE COETMHEHUS »
CamocrosiTe/ibHAsA padoTa 00YUAKOMIUXCS: «YIPaKHEHHS [0 COCTABIEHUIO HOPMYIT U
HOMEHKJIATYpPE KOMIUIEKCHBIX COSJMHECHHH »

Tema 1.6. Coaep:xkanue yueOHOT0 MaTepuajia




PacTBOpsI [TonsiTHE O MUCTIEPCHBIX CUCTeMaX. BUIbI TUCTIEPCHBIX CUCTEM: TPYOOANCIIEPCHBIE CUCTEMBI 1
(cycrnieH3uu U 3MYJIbCUH ), KOJUIOUHBIE M UICTUHHBIE PACTBOPBI. 5
[TonsiTvie 0 paCTBOPUMOM BEILIECTBE U PACTBOPUTEIIE.
I'mpapatHas teopus pactBopoB . . Menaeneesa. 1
Buns! pactBopoB.
Crioco0bI BeIpaXeHHS KOHIICHTPALUU PaCTBOPOB. MaccoBas 1011, MOJISIpHAs KOHLIEHTPALHS U 3.
MOJISIpHAsi KOHIIEHTPAIVsI SKBUBAJICHTA.
IMpakTn4yeckmne 3aHATHSA: «PacTBOpbl. CrIOCOObI BHIPAKEHHUSI KOHIIEHTPAIIUH PACTBOPA.» 3
CamocTosiTesibHAsI padoTa 00y4aloIIMXCH: « Perenue 3ama4 10 criocobam
BBIPA)KEHUS! KOHLIEHTPAI[NI PACTBOPOB »
Tema 1.7. Conep:xanue yue0HOT0 MaTepHajia
Teopus
JIEKTPOIHTHYECKOI ONEKTPOIUTHI U HEITEKTPOIUTHI 1.
MCCONHAHH OCHOBHBIE TIOJIOKEHUS TEOPUH IEKTPOITUTUUECKON TUCCOLMALINN. >
Jlucconuanus KUCIOT, OCHOBaHUM, COJICH. '
[ToHsiTHE O CTENEHU M KOHCTAHTE TUCCOLMALINN.
CunpHble U cilabble JIEKTPOIUTHI
XHUMHYECKUE PEAKIIUN MEXKAY NEKTPOJUTaMU. MOJIEKYIIIpHBIE, TOJIHBIE U KPATKUE NOHHbBIE
ypaBHeHus. [[pU3HaKku TedeHus peakuuii 10 KOHIa
Tema 1.8. Bona kak cna6srit anexrponut. [Toustue o pH pactBopoB. MHauKaTopsb!. 1.
KucioTHO- ocHOBHOE I'maponus coneit. Tunel runponusa. 3
paBHOBecHe B @DakTOpHI, BIUAIONINE HA CTETIEHb THIPOIU3a '
pacTBopax 2.
3.

HpaKTquCKne 3aHATHA: «Teopus JIIEKTPONMTUUYECKON TUCCOLMALMU.», «[ uaponn3
COJIEN»

CamocTrosiTesibHAst padoTa 00y4aIOIIMXCH: «YIPKHEHNUS 110 HATMCAHUIO YPABHEHUHN
THJIPOJIM3a COJIEH, OTIPEIENIEHHIO TUITA TUIPOITH3a»




Tema 1.9.
XuMUYeCKHe peakiunu

Conep:xanue yueOHOro MaTepuaJia

Tumbel XUMHYECKUX peakini, ux Kiaaccudukaius. O0patuMbie 1 HEOOpATUMBIE PEAKITUH. 1
CKOpOCTh XUMUYECKUX PEAKIUi. 3aBUCUMOCTh CKOPOCTU XUMMUYECKUX PEAKIIUN OT MPUPOJIbI
pearupyrouurx BelecTB, KOHIIEHTPAIlUH, TEMIIEpaTypbl, KaTaau3aTopa.

Tema 1.10 Xumuueckoe paBHoBecue. Cmenienne xumuaeckoro pasHosecust. [Ipuniun Jle-1llatense. 1

XumMuveckoe
paBHOBecHe.

OKHCIIHTENIbHO-BOCCTAaHOBUTENBHBIC peakiuu (peaokc-peakiuu i OBP). Okucnureny. 2

Tema 1.11 Boccranosurenu. Bemectsa ¢ 1BONCTBEHHON MTPUPOIOMA.

OKHCIUTETbHO- Knaccudukanus peqokc-peaxiui.
BoccTaHOBHTeNbHbIe | CocTaBieHre ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakinii. PaccranoBka
peaxkiun KO3(DPHUITMEHTOB METOIOM AJICKTPOHHOIO OajaHca M 3JIEKTPOHHO-HOHHBIM METOJI0M (METOI0M

MOJTYPEaKInii).
Pacdet MoJisipHOI MacChl SKBUBAJICHTA OKUCIUTENEH U BOCCTAHOBUTEIIECH.
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIMH C YHaCTHEM OMXpomaTa Kajaus U IIepMaHraHara
KaJusl, KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTHI, pa30aBIeHHOM U KOHIICHTPUPOBAHHOM a30THOM
KHCIIOTHI. PaccTanoBka kK0d(hGUIIMEHTOB METOIOM JIEKTPOHHOTO OallaHca U METOI0M
TTOJTypEaKIHM.
IpakTnueckue 3aHATUA: « OKUCIUTEIBHO- BOCCTAHOBHUTEIBHBIE PEAKIIHUI 4
CamocrosiTesibHast padoTa 00y4aroUIUXCH: «YIPKHEHHUS 10 COCTABJICHHUIO 4
ypaBHeHuii OBPy»

Pa3nen 2 XuMHus 3JIeMEHTOB M UX COeIHHEHHUH 45

Tembl 2
P - DiiemeHTBI
Tema 2.1.1. Conep:xkanue y4eOHOT0 MaTepuaia 1
I'asorensr O6mas xapakrepuctuka 3nemeHToB VI rpynmer nepuogundeckoit cucremst J{. 1. Menneneesa.




OO0m1as XxapakTepucTHUKa rajJoreHoB.

Xnop. XapakTepUCTHKA JIEMEHTA, UCXO/IS U3 €T0 MOJIOKEHUS B IEPHOJANIECKON CUCTEME, C
TOYKH 3PCHUS TEOPUU CTPOCHUS aTOMA, BOZMOXKHBIE CTCIICHU OKUCIICHUS, PU3NIECKUE
CBOWCTBA, PACIPOCTPAaHEHHE B IPUPOJIE, CIIOCOOBI MOTYYCHUS, XHMHUYECKHE CBOMCTBA.

Tema 2.1.2 Baxneimune coequHenus xiaopa. XJI0poBOIOPOA, COJIIHASA KACIOTA, XJIOPUIBI, UX MOJy4YEHUE U
Xoposoaopon, CBOICTBA.
COJISIHAS KUCJIOTA,
XJIOPHBI
Kucnoponnble coennHenus xJjopa.
KavecTBeHHbIE peakuK Ha XJI0pUI, OPOMHL U HOAU-UOHBI.
Tema 2.1.3 buonoruueckas posb rajJoreHoB, IpUMEHEHHE XJI0pa, OpoMa, HoJa U UX COEIUHEHU B

Kucaopoaocoaep:xamue
coeIMHEHHUs XJIopa

MEAMIIMHE U HApOJHOM X034iicTBe. ['amoreHsl u okpy:Karomas cpea.
[IpaBumno paz0aBiieHUs KUCIIOT, TEXHUKA O0€30MTaCHOCTH TP pabdoTe C XJIOPOBOIOPOTHOM
KHUCIIOTOH.

IIpakTHyeckune 3aHATUA: « CBONCTBA raJIOT€HOB U X COEIUHEHHUI»

CamocTosiTesibHAsi pa0doTa 00y4alIMXcsi: «Pa6ora ¢ yueGHOM JUTEPATYPOH TI0 PO
¥ IIPUMEHEHHIO TAJIOTEHOB M MX COEIMHEHMH, BBITIONHEHHE ynpaxkueHuii. CocTaBieHne Tabuipbl
«bHOreHHBIE ATEMEHTHI

Tema 2.1.4.
XaJbLKOreHbl.
Kucaopon

Conep:kanue y4eOHOro Marepuajia

O6mas xapaktepuctuka 3nemeHToB VI rpymnmsl nepuoaudeckoii cuctemsl Jl. . Menneneena.
OO6m1as XxapakKTepUCTUKa XaTbKOTEHOB.

Kucnopon. Annorponus kucinopona. CoelMHEHUS KUCIOPOJa C BOJOPOIOM.
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Tema 2.1.5
Cepa. Baxneiimue
COeIMHEHHUS Cepbl

Cepa. XapakTepuCTHKA CEPBI, UCXO/IsI U3 €€ MOJI0KECHHS B IEPUOJIUYECKON CUCTEME, C TOUKU
3peHUsi TEOPUH CTPOCHUSI aTOMa, BO3MOKHBIE CTEIIEHU OKHCIICHUS, PU3NYEeCKHEe CBONCTBA,
pacmpocTpaHeHHE B PUPOJE, CIOCOOBI TIOTyYeHUs, XHMUIECKUE CBOMCTBA.

Baxwneiimue coenunenus cepbl. CepoBoiopoi. JlelicTBre cepoBO0pO/ia HA OPraHU3M.
Cynbduabt

Tema 2.1.6
Kucaopoaocoaep:xamue
COeIMHEHHUS Cepbl

Oxcunsr cepol (IV) u (VI). Cepaucras kucnota. CynbpuUTHL.

CepHas Kucinotra. XMMUUYECKHE CBOMCTBA pa30aBICHHON U KOHIICHTPUPOBAHHOMN KUCIIOTHI,
TexHHKa O6e3omacHocty nipu padote. CynbdaTsl.

Tuocepnas kucnota. Tuocynbdar HaTpHsl.

buonoruueckas posib XaabKoreHoB. [I[puMeHeHne KUCIopoaa, CEpbl U UX COEAMHEHUN B
MeJIMIIMHE U HAPOTHOM XO35HCTBE.

KagecTBennsle peakiuu Ha Cynb(uIbl, CyIb(PUTHL, CyITb(aThI

HpaKTI/IquKI/Ie 3aHATHA. « CBONCTBA XaJIbKOTCHOB M X COCHHHCHHﬁ))

CamocrosiTesibHast padoTa 00y4arIMXCcs: «Pabora ¢ yueGHOIM JIUTEpaTypoil 110 PoIIH
U TIPUMCHCHUIO XaJIbKOI'CHOB W HX COGHHHCHHﬁ, BBIITOJIHEHUC pr&)KHGHHfI. CocrasiieHue
Ta6J'II/ILILI «buoreHHbIe DIIEMEHTHD)

Tema 2.1.7.
I'maBnas noarpynna V
rpynnsl. A3or,
COeJUHEHHH a30Ta

Conep:kanue y4eOHOro MaTepuajia

OO0mmas xapakTepuCcTHKa IEMEHTOB V TPYIIIbI TTIaBHOM MOATPYIIIBI EPUOIUYECKON CHCTEMBI
. . Menneneena.

A30T. XapakTepuCTUKa a30Ta, UCXOMS U3 €ro MOJOKEHUS B NEPUOJIUYECKON CUCTEME, C TOUKU
3peHUs] TEOpPHH CTPOCHHMsS aToMa, CTENEeHW OKHCICHMs, (HU3WYecKue CBOMCTBA,
pacmpocTpaHeHHEe B MPHPOJE, CIOCOOBI TMONYYCHHS, XUMHUYECKHE CBOWCTBA. Bakueiimme
COEIMHEHUS a30Ta.

AMMHak, ero crocoObl MmoyydeHus, pusndeckue U XumMuueckue cpoiictBa. Comu aMMOHWS,
CIOCOObI IOJTyYeHUs!, CBOWCTBA.
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Tema 2.1.8
Kucaopoaocoaep:xamue
coeIMHEHHd 230TAa

Oxkcuppl azora. Asotucras kuciora. HUTputs.

A30THast KHCJIOTa, CIOCOOBI TONyYeHHS, (HU3MYECKHE M XMMHYECKHE CBOWCTBA, TEXHHKA
6e3omacHoCcTH pu pabore. HUTpats.

Tema 2.1.9 ®ochop, ammorpornmst pocdopa, Puznyeckue u xummudeckue cBoiictBa. Oxcunubl (ocdopa.
®ochop. Coenunenusn | Docdopucras kuciora u ee conu. DocopHas KUCIOTa U €€ COJH.
hocopa buonorudeckast posnb azora u docdopa. [IpumeHeHne B MEAUIIMHE U HAPOJHOM XO3SHCTBE
asora, ¢ochopa U UX COCTUHCHH.
KadecTBeHHBIC peakiliy Ha KATHOH aMMOHWSI, HUITPUT- U HUTPAT-aHUOHBI
HpaKTI/I‘IeCKI/Ie 3aHATHA: «CBoiicTBa COEAMHEHUH 3JEMEHTOB V TpYIIbl TJIaBHOU
O PYIIIBD
CamocrosiTesibHAsE pa0d0Ta 00y4aKIIMXCH: «Pabora ¢ yueOHOM IUTEPATYpOii 110 PO
U TPUMEHEHHUI0 a30Ta, (ochopa M UX COSAWHEHUH, BBHINONHEHHE yrnpaxkHeHHd. CocTraBieHue
TaOHIbl «BUOTEHHBIC 3JIEMEHTBI»
Conep:xkanue y4eOHOro Marepuajia
Tema 2.1.10.
I'nasnas noarpynna | OOmas xapakTepucTuka 31eMeHToB |V rpynsl, raBHOM IOArPYNIIEl IEPUOANYECKON
IV rpynnsi cucrems! JI. 1. Menneneesa.
Yraepon. Coexunenns VYrnepon. XapakTepucTuka yriaepoza, UCX0/s U3 €ro MOoJ0KEHUS B IEPUOIUYECKOI cucTeMe, ¢
yriepoaa

TOYKHU 3PCHHUS TEOPUU CTPOCHUS aTOMa, CTEIICHH OKUCIICHUS, aJUIOTPOIHS yriiepoa,
aicopOIHsl, pacpoOCTpaHEHUE B TIPUPO/IL, TIOTyUSHHE, CBOWCTBA.

Okcuabl yriaepojaa, ux noxy4eHue, CBOMCTBa.
VYroapHag KUCI0TA U €€ COJIH.

CpaBHI/ITCHBHaﬂ XapaKTCPUCTHUKA I(ap6OHaTOB n FI/II[pOKap60HaTOB.
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Tema 2.1.11 Kpewmnuii. Pactipoctpanenue B npupoae. Oxcupn kpemuus (1V). Kpemnuesas kuciora.
Kpemnuuii. Coenunenusi | Cuiamkartbl
KpeMHHs Buonornyeckas ponb yriepoza. [IpumeHeHne B METUIIMHE U HAPOAHOM XO3SIIICTBE yIiiepoaa u

€ro COSIUHEHUN.
KauecTBeHnHble peakuuy Ha KapOOHAT- ¥ THAPOKapOOHAT-aHUOHBI
IIpakTuueckue 3aHATUA: «CBoiicTBa coelMHEHUN dIeMeHTOB |V rpymmsl riaBHON
HOJTPYIIIBI»
CamocrosiTesibHAst pa0d0Ta 00y4aKIIMXCH: «Pabora ¢ yueOHOM IUTEPATYpOii 110 PO
¥ TIPUMEHEHHIO YIIIepo/ia, KPEMHHS U UX COCAMHEHHH, BHIIOJHEHHE yripaxxHeHui. CocTaBieHue
Ta0nu1bl «bUOreHHBIE 27IEMEHThI

Tema 2.1.12. Conep:kanue y4eOHOTr0o MaTepuasia

I'naBHast moarpynmna . .
1 rpymme! OO6mas xapakrepucTika 31eMeHToB ||| rpynmsl rIaBHOM MOATPYIITEI TEPHOAMYECKON CHCTEMBI

Bop. Coenunenus dopa

. . Menneneena.

bop. Xapakrepuctuka 60pa, UCXOJs U3 €ro MOJOKEHUS B IEPUOINYECKON CUCTEME, C TOUKU
3pEHUsl TEOPUHU CTPOCHHUS aTOMA, CTETIEHU OKUCIIEHMSI, PaCIPOCTPAaHEHHUE B IPUPOJIE,
IIOJIy4eHHUE, CBOMCTBA.

Coenunenns 6opa. Oxcun 60pa, O0pHbIE KUCIOTHI M UX COJIH.

KauecTBeHHbIe peakiiuu Ha 60paT-, TeTpabopaT-aHUOHBI U KATHOH aTFOMUHUS

Tema 2.1.13

AJIIOMUHHUH.

Coennnenus
aJTIOMHHUSA

AmoMuHui. XapakTepucTUKa alFOMUHUS, UCXO/SI U3 €T0 MOJIOKEHUS B IEPHUOIUIECKON
CUCTEME, C TOYKH 3PEHUS TEOPUU CTPOCHMS aTOMA, CTEIIEHU OKUCIIEHUS, PACIIPOCTPAaHEHHUE B
MIPUPOJE, OJYyYEHHE, CBOMCTBA.

COC,Z[I/IHCHI/ISI AJIFOMHWHHA. AM(I)OTepHLII\/'I XapaKTep OKCHaa aJIlOMUHHUA U TUAPOKCHUIA
AJIFOMHHUS.

buonoruueckas POJib, IPUMCHCHNUEC B MCAUITUHC U HAPOJHOM XO035ICTBE COSANHEHUI 6opa u
AJIFOMHHUS.
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IIpakTnyeckune 3aHATUA: «CBoiictBa coequHenunii snementoB |l rpymmsl rnaBHo#
MOATPYIIIIBI»

CamocrosiTesibHAs padoTa 00yyarommxcsi: «Pabora ¢ yueGHON IUTEPaTypOii 110 oM
U IIPUMCHCHUIO 6opa, AJIFOMUHHUA U HUX COG,I[HHCHI/II?'I, BBITIIOJITHCHHUEC ynpaH(HeHHﬁ. Cocrapnenne
Ta6JII/ILIBI «bHOreHHBIE DIEMEHTRDY

Tema 3
S - DJIeMEeHThI

Tema 2.3.1
I'maBnas noarpynmna II
rpyninbI

Conep:kanue y4eOHOro MaTepuajia

O6ma;1 XapaKTCpHUCTHKa MCTAJIJIOB, (1)H3quc1<ne Hn XUMHYCCKHEC CBOﬁCTBa, MCTAJIIINYCCKas
CBA3b.

OO6mmas xapaktepucTika MeTasuioB || rpynmsl rmaBHOM MOATPYIIEI IEPHOINYECKON CUCTEMBI
. . Menneneena.

H_IGHO‘IHOSGMGHBHBIG MCTAaJJIBI. KaHBI_II/Iﬁ 1 MarHuu. XapaKTepI/ICTI/IKa 9THX MCTAJIJI0OB, HCXOOA
H3 UX IIOJIOXKCHHUSA B HGpHO}IH‘IGCKOfI CHUCTCME, C TOUYKHU 3PCHUA TCOPUHN CTPOCHHUA aTOMA,
CTCIICHU OKHCJICHUSA, paCIIPOCTPAHCHUC B IIPUPOAL, MMOJTYYCHHUC, CBOMCTBA.

CaoiicTBa coeTMHEHNI MarHus U Kanblusg. OKCUIbl, TUIPOKCUIBL, CYIb(haThl, KAPOOHATHI.
ITonsiTHE O )KECTKOCTH BOJBI.
KauecTBeHHbIE peaKii Ha KATUOHBI KaJIbIUs U MarHUsl.

buonornueckas pOJIb KaJdblsd U MarHus. HpI/IMCHeHI/Ie B MCIUIMHC WU HAPOAHOM XO35ICTBE
Martaus, KaJblus U UX COCIUHCHMI.

IIpakTuueckue 3aHsATHSA: «CBoiicTBa CcoenvHEHUH d1eMeHTOB |l rpymmbl riaBHON
MOATPYTIIIBD»

CamocrosiTesibHAasi pad0Ta 00y4arIMXcs: «Pabora ¢ yueGHOM JIUTEPATYpPOU 110 PO
U IMPUMCHCHUIO KaJIbIHs, MarHud U UX CO@)II/IHGHI/IfI, BBITIOJIHCHUC ynpa)KHeHI/II\/’I. Cocrasiienne
Ta6J'II/II_ILI «buoreHHbIe DIIEMEHTBD)

1,5
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Tema 2.3.2 Conep:xaHue yue0HOro MaTepuaia 2
I'naBuasi moarpynmna — —

I rpynner OO61mas xapakTepuCTHKA 3JIEMEHTOB | TpyYIIIbI, [IaBHON MOJATPYIIIbI IEPUOIUYECKON CUCTEMBI
. . Menneneena.
XapakTepucTUKa HATPUsI U KaJusl, UCXOJI U3 UX MOJIOKEHUSI B IEPUOUUECKON CUCTEME, C
TOYKH 3PEHUSI TEOPUHU CTPOCHHUS aTOMa, CTENIEHU OKUCIIEHUS], paCIIPOCTPAHEHHUE B IPUPOJIE,
MOJIy4YeHUe, CBONCTBRA.
Coenunenus HaTpus U Kanust. OKCuabl, THAPOKCUIBL, COTTU
KauecTBeHHbBIE peaKIy Ha KATUOHBI KaJIbIUs U MarHusl.
buonornueckas poss. [I[puMeHeHrEe B MEAUIIMHE U HAPOAHOM XO3MCTBE COCAMHEHNN HATPUSA U
KaJusl.
IIpakTnyeckue 3aHATUS: «CBOWCTBA  COCAMHEHWH >JI€MEHTOB | Tpymmbl riIaBHOM 1
HOJTPYIIIBD)
CamocrosiTesibHAsA padora oO0ydaromuxcsi: «Pabora ¢ yd4eGHOIM JUTEpATYpOH 110 1,5
OOIIMM CBOMCTBaM, pOJIM U TPUMEHEHHIO Kalus, HAaTpuUs M UX COEAWHEHUH, BBITOIHEHHE
ynpaxueHuii. CocraBieHue Ta0IuIbl «bUOTeHHbIE TIEMEHTBI»

Temnl 4 39
d - DaemeHTHI
Tema 2.4.1 Conep:kaHue y4eOHOT0 MaTepHaJia 4
ITo6ounast noarpynna I — —
rpynmbI OO01as xapakTepuCcTHKa 3J1€MEHTOB | rpynmbl, MOOOYHOM MOATPYIIIbI IEPUOINYECKON

cuctemsl /. 1. MeHaeneeBa.

XapakTepucTuka MeIH U cepedpa, UCXO0I U3 UX MOJOKEHUS B IEPUOTUIECKON CUCTEME, C
TOYKH 3PEHHUSI TEOPUH CTPOEHHS aTOMa, CTEIIEHU OKUCIICHUS, PACIPOCTPAHEHUE B IPUPOJIE,
MOJTy4YEeHHUE, CBOMCTBA

COC,Z[I/IHCHI/ISI MCIHU. OKCI/II[BI U TUAPOKCUBI. Kommirexcabie COCIMHCHUA.

Coenunenus cepedbpa. Oxcup cepedpa. Hurpat cepedpa. KommiekcHbIe M KOJUIOHUTHBIC
COeZMHEHUs cepedpa.

KadecTBeHHbIC peakiy Ha KAaTHOHBI METH U cepedpa.

buonoruueckas POJIb MCIIH, cepe6pa. HpI/IMeHeHI/Ie B MCIMIIMHC U HAPOAHOM XO035MCTBE
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COeIMHEHUN Menn, cepedpa.

IIpakTHyeckue 3aHATUA: «CpoiicTBa coenuHeHui d- 31eMeHTOB | rpyImbI »

CamocrosiTe/ibHAs padoTa 00yyarommxcsi: «Pabora ¢ yueGHON IUTEPaTypoii 110 posm
U TPUMEHEHHIO MeIH, cepedpa M MX COEAWHEHUH, BBIOJHEHHE ynpaxxHeHH. CocraBieHue
Ta6J'H/ILIBI «bHOTEHHBIE YJIEMEHTBI»

Tema 2.4.2
IHo0ounas moarpynmna
Il rpynnsl

Conep:kanue y4eOHOro Marepuajia

O61as xapakrepucTuka 3aeMeHToB || rpynmnsl no004YHOM NOArpyYIIIbI IEPUOINYECKON
cuctemsl /. 1. MeHaeneeBa.

XapakTepucTUKa HIUHKA U PTYTH, UCXO U3 UX MOJIOKEHUS B IEPUOANUECKON CUCTEME, C
TOYKH 3PEHHUSI TEOPUHU CTPOCHHUS aTOMa, CTEIICHU OKUCIIEHUS, paCIIPOCTPAHEHUE B IPUPOJIE,
IIOJIy4€HHUE, CBOMCTBA.

Coenunenus nuHka. OKcua U TUAPOKCU MHKA. AM@oTepHocTh. Coi LMHKA.
Coenunenus prytu. Oxcuasl prytu. Conu pTyTH.
KauecTBeHHBIE peakIMM Ha KaTUOHBI [IMHKA. KauecTBEHHbIE peakuy Ha KaTUOHBI PTYTH.

buonormueckas POJIb IUHKA, BIUAHUC COGI[I/IHGHI/II\/JI PTYTH HA )XUBBIC OPraHU3MBI. HpI/IMeHeHI/Ie
COCI[I/IHCHI/Iﬁ pPTYTU U IUHKA B MCIUITUHE, B HAPOJHOM XO035MCTBE.

IIpakTnueckue 3aHATUA: «CBoiicTBa coenuuenuii d- snemenTos |l rpymmnbt »

CamocrosiTesibHAast pad0Ta 00y4arIMXCcs: «Pabora ¢ yueGHOIM JIUTEpaTypOil 110 PO
U IMMPUMCHCHUIO IIWHKA, BJIUAHUIO PTYTH HA XKHWBBIC OPraHHU3MBbI, 110 IIPUMCHCHHIO COG}II/IHGHI/Iﬁ
PTYTH U IMHKA B MCIUIUHE, B HAPOJHOM X03$II‘;ICTB6; BBITIOJITHCHUEC pra)KHeHHﬁ. Cocrasiienue
Ta6J'II/IHBI «broreHHbIe DIIEMEHTED)

2,5

Tema 2.4.3
IMo6ounasi moarpynmna
VI rpynnsi

Conep:xanue yueOHOro MaTepuasia

OO6mas xapakTepucTuka 31eMeHToB VI rpymmbsl mo60YHON MOATPYIIBI TEPUOANIECKOMN
cucremsl [. 1. Menaeneena.

XapaKTepI/ICTI/IKa Xpoma, UCXO0Jd U3 €ro MOJIOKCHU B nepnonﬂqecxoﬁ CHUCTEMCE, C TOUYKHU
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3pEHUsl TEOPUHU CTPOCHUS aTOMA, CTETIIEHU OKUCIIEHUSI, paCIpOCTPAaHEHHUE B IIPUPOJIE,
HOJIy4eHHUe, CBOICTRA.

Coenunaenus xpoma. OKCHIBI, THAPOKCUABI. Xpomathl. Jluxpomarel. OKUCIUTETHHBIC
cBoiicTBa coenunenuii xpoma (V1).

buonornueckas pons xpoma. [IpuMeHeHrE COEIMHEHNI XpOMa.

HpaKTI/I‘IeCKI/Ie 3aHATUA. «CBOICTBA COCIMHEHUHN XpoMa »

CamocrosiTesibHAsA padora o0ydaromuxcsi: «Pabora ¢ yd4eGHOM JUTEPATYpOH 110
OHMOJIOTHYECKON POJIM XPOMa, M0 MPUMEHEHHIO COEMMHEHMT XPOMA; BBITIOIHEHUE YIPAKHEHHUI.
Cocrasinenue Ta0uIbl «BHOTEHHBIE DIIEMEHTB»

1,5

Tema 2.4.4
IMoGounas moarpynmna
VII rpynnsi

Conep:kanue y4eOHOro MaTepuajia

O6mas xapakrepuctuka 31eMeHToB VI rpynmnsl, mo00uHOM MOATPYIIIBI IEPHOUIECKON
cucremsl [. 1. Menaeneesa.

XapakTepuCcTUKa MapraHia, UCXOsl U3 €ro MOJI0KEHUS B IEPUOANYECKON CHCTEME, C TOUKH
3pEHUsl TEOPUH CTPOCHUS aTOMA, CTETIEHU OKUCJIEHUSI, paclpOCTpaHEHHE B IIPUPOJIE,
IIOJIy4YEHHUE, CBOMCTBA.

Coenunenus mapranna. OKcubl, TuAPOKCHAbBL. MapraniioBas kuciora. Kanus nepmanrasar,
€ro OKUCJIUTEIIbHBIE CBOMCTBA B KUCIIOW, HEUTPAJIIBHOM U IIEJIIOYHOM cpeaax.

buonornueckas POJIb Maprasua. HpI/IMeHCHI/Ie Kajiyda nepMaHraHata B MCIUIHE.

HpaKTI/IquKHe 3aHATHA. «CBOMCTBA COEIMHEHUN MapraHIia »

CamocTosiTesibHAasi padora o0y4daromuxcsi: «PaGora ¢ y4eOHOM JUTEpaTypol Mo
OMOJIOTMYECKOl pPONM MapraHiia, MO TNPUMEHEHUIO COEIMHEHMH MapraHiia, BBIIOJHEHUE
ynpaxueHuit. CocraBieHue Ta0IuIbl «bUOTeHHBIE TIEMEHTBI»

1,5

Tema 2.4.5
IMo6ounas moarpynmna
VIl rpynnsi

Conep:xanue yueOHOro MaTepuasia

O6mas xapakrepuctika 3iaemeHToB VI rpynmnsl no6ounoit noarpymnmns! [leproanyueckoit
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cucremsl [. 1. Menaeneesa.

XapakTepHuCTHKA jKele3a, UCX0/1s U3 ero nojoxkeHus B [lepuonudeckoil cucreme, ¢ TOUKU
3pEHUsl TEOPUHU CTPOCHUS aTOMA, CTETIIEHU OKUCIIEHUSI, paCIpOCTPAaHEHHUE B IIPUPOJIE,
HOJIy4eHHUe, CBOICTBa

Coenunenus xene3a. Okcuabl. ['napoxcuasl. Conu xenesa. CriiaBbl jkemnesa.
KauectBennslie peakiuu Ha kaTroHbl skenesa (11, 11).

buonoruueckas poisb xenes3a. [[pumeneHue xxenes3a U ero COeIMHEHUN B MEIULIMHE U
HApOIHOM XO3SIICTBE.

IIpakTnyeckue 3aHATHA: «CBOMCTBA COCIMHEHUH Keye3a » 1

CamocrosiTesibHast padora o0y4daromuxcsi: «Pabora ¢ y4eOHOI JUTEpaTypoll o 1,5
OMOJIOTUYECKOW pOJIM Maprafiia, MO0 MPUMEHEHUIO COCIWHEHUW MapraHila; BBHIMOJIHEHHE
YIpaKHEHUI»

Bcero 150

*  Jlns XapakTepUCTHKH YPOBHS OCBOCHMSI yUeOHOT0 MaTepHalia UCIOIb3YIOTCS ClEAYIolne 0003HAUEeHUS:
1. - o3HaKOMUTENBHBIH (y3HaBaHHE paHEe U3YUYEHHBIX OOBEKTOB, CBOMCTB).
2. — pEeNpOAYKTHUBHBIHN (BBITOJHEHUE IEATEILHOCTH 110 00pa3Ily, HHCTPYKIIUH HITH TTOJI PYKOBOJCTBOM).
3. — IPOAYKTUBHBIH (ITAHHPOBAHUE U CAMOCTOSITENILHOE BBIITOJHEHHE AEATEIbHOCTH, pEIIeHUe TPOOIEMHBIX 3a/1a4)
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3. YCJIOBUSA PEAJIN3AIIUU ITPOT'PAMMBbI

JUCHUIIIAHBI
OBIIIASA N HEOPTAHUYECKAS XUMUA

3.1. TpeGoBanusi K MUHMMAJIbHOMY MaTePHAILHO-TEXHUYECKOMY 00ecre4eHI 10
Peanuzanus nporpaMMbl IUCHUIUIMHBI TpeOyeT HaIHUUsl yueOHOro kaOuHeTa o0Iei u
HEopraHu4eckoil xumMun. OH K€ MOXET SABISATHCS U JTa0OpATOPHBIM KAOWHETOM st
BBINIOJIHEHUS IPAKTHUYECKUX 3aHATHI.

Oo6opynoBanue yueOHOro kadmHera:

1. [lepuonnueckas cucrema snemenToB J1. 1. Menneneena (Tabnuna).
2. DICKTPOXUMUYECKHUH Psii HAPSKEHUH METAIIOB (Ta0IuIa).

3. Tabauma «PacTBOpUMOCTH COJIeH, OCHOBAaHHM, KUCIIOT B BOJIEY.

4. Tabmubl

5. MuxkpoTabyuiibl

Texnnueckue cpeacTBa 00y4eHHs :

1. MarautooH U BUAEOMarHuTo(oH.
2. MynbpTMenuiiHasl yCTaHOBKA.

3. KommbroTep.

4. Buneo- u DVD-duiabMbl.

OobopynoBanue J1abopaTopuii U padoYNX MeCT:

npuodoOpPbI, ANMNAPATYPA, HHCTPYMEHTbI
. Kanpkynsitopsl

. Becel paBHOMUIIEUHBIE, pYyUHBIE C MTPEETIaMU B3BEIIMBAHUS B TPaM-

Max:0T0.02rno1r;0T0.1rno5r;0Tlrmo20r;or5rmol0r
. PazHoBec

. Auctunnsarop

. DNeKTpuYecKas IJITKa
. bans BoasiHas

. Oraerymmurenu

. CnupTomeTpsl
. TepmomeTp XUMHUYECKUI

10. CeTkn MeTaJITUYECKHE aCOECTUPOBAHHBIC PA3HBIX Pa3MEPOB
11. ltaTuB MeTaIMUECKUil ¢ HAOOPOM KOJIEI] U JIATIOK

12. ltaTuB 115t IpOOUPOK

13. CnupToBKa

14. Muxkpockon Ouonorudeckuit (bunokyssip 4-100x)

15. Apeometp

N —

OO0 1N bW

nocyaa 1 BCIIOMOraTeJIbHbI€ MaTepHuaJjbl
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1. lTaTuB MabopaTOPHBIN AJI 3aKPEIIICHHS TOCY Il U TPHOOPOB
c 2-3 nankamu

2. [IpoOupku

3. Boponka naGoparopHas

4. Konba xkoHWYeCcKasi pa3HOU €eMKOCTU

6. [Tasi0ukH CTEKISTHHBIE

7. IlunieTka ria3Has

8. CTakaHbl XUMHUYECKUE PA3HON EMKOCTH

9. Crekia npeaMeTHbIC

10. Crekya npeIMETHBIE C YIIIYOJICHUEM JIJIsl KareJIbHOTO aHajnu3a

11. Turmm papdopoBsie

12. {nsmmHapBEI MEPHBIE

13. Yamka BeITapuTEIbHAS

14. I unubl TUTEIbHBIC

15. Bymara ¢gunasTpoBaibHas

16. Barta rurpockonnueckas

17. epxxareinpb st poOHPOK

18. llltaTuB 1151 IPOOUPOK

19. Epuiu 111 MOMKH KOJIO ¥ IPOOUPOK

21. Kapangamu 1o cTexiy

22. Hoxxuunel

23. [1anouku rpauTOBBIE
24. ITonoteHiie

25. Kpyxxku dapdopoBbie
26. Ctekiia yacoBbIC

HEOpPraHn4YecKue BellecTBa, PEAKTHBDI, HHAUKATOPDI
CorjacHO y4eOHOM mporpamme

3.2. HudpopmanuonHoe odecrnieueHue 00yueHust
Ilepeyennb PeKOMEeHAyeMbIX YueOHBbIX U31aHMH, HNurepHer-pecypcos,
JAOMOJTHUTEIbLHOM JIUTEPATYPbI

OcHOBHBIE HCTOYHUKH:
1. babkor A.B. O6mas u Heoprannueckas xumus. — M.: T90TAP-Menua, 2020.

JIOHO.]'IHI/ITBJII)HI)Ie HCTOYHUKMH:

1. Imunxa HJI. O6mas xumusi. KuoPyc, 2019.

2. Ecopos A.C. u np. Xumus. Ilocobue penerutop s nmoctynaromux B BY3sI
PoctoB-na-/lony. ®enukc,2018.

3. Kysomenxko H.E., Epemun B.B. Hawana xwumun. CoBpeMEeHHBIA Kypc IS
MOCTYMawmuX B By3bl. M.: Ok3amen, 2019.

4. Xomuenko I'.I1. Xumus njs noctynaromux B By3. M.: Hosas Boisna, 2019.
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5. YueOHO-METOANYECKHUE TI0OCOOUS.

6. Axmemos H.C. O61mast u Heopranuueckas xumusi. M.: Bricmas mkona, 2019,
7. 2.T.Oranecsn, A.3. Kumxuuk «Heopranuueckas xumus». «MeauruHay MockBa

2018.

8. IlycroBanora JI.M., Hukanopora 1.E. Heopranuueckas xumusi. PoctoB-Ha-J/{onHy.

9. ®enunkc. 2018.

10.FO0.A. Epmios, B.A.Ilonikos, A.C. bepnsina u np. «OOmias xumus. buodusnueckas
xumMus. XuMusi OMOTEHHBIX 3JIEMEHTOB.» Bricmias mkona Mocksa 2019

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSA JUCHUIIJIMHBI

KOHTpO.]Ib N OICHKA PC3YJIbTAaTOB OCBOCHUA JUCIHUILIMHBI OCYIICCTBIIACTCSA
IMPCIIoAaBaTCICM B IIPOLCCCE IIPOBCACHUS ITPAKTHYCCKUX 3aHSATUU U J'Ia60paTOpHLIX
pa60T, TCCTUPOBAHM:A, a4 TAKIKC BBIIIOJIHCHUA O6ytlaI-OHH/IMI/IC}I HWHINBHUAYAJIBbHBIX

3aJIaHUM, TPOEKTOB, UCCIIEIOBAHUM.

Pe3yabTaTnl 00yyeHusi (0CBOCHHBIE YMEHHUSs,
YCBOCHHbIEC 3HAHUSA)

@opMbI M METOIbI KOHTPOJISI U OLlEeHKH
pe3yJbTaTOB 00y4YeHH sl

VYMeHust J0Ka3bIBaTh C MOMOIIBIO XHUMHUYECKHUX

peakuuii  XMMUYECKUE  CBOWMCTBA  BELIECTB
HEOPraHWYeCKOM MpUPOJbl, B TOM YHUCIE
JIEKapCTBEHHBIX

IIuceMeHHEIC 3aJaHus, YCTHO, pCIICHMA 3a/1a4

VYMeHusi CcOCTaBIISThH (bOpMy.]'ILI KOMIIJICKCHBIX
COGI{I/IHGHI/Iﬁ " gaBaThb UM Ha3BaHUA

NunuBuayanbHO, YCTHO, MMCbMEHHBIE 3aaHUS

3HaHus MIEPUOANYECKOTO 3aKOHAa U | [lucbMeHHbIN, WHIWBHAYaJIbHBIM, TECTOBBIM,
XapaKTepUCTUKU  DAJIEMEHTOB  MEPHOANYECKOH | (hpOHTAIBHBIH,

cucremsl JI.11. Menpaeneena;

3HaHusA OCHOBBI TEOpUHU nporekanus | [ITuceMeHHbIN,, TECTOBBIM WHIAMBUYAIbHO

XUMHYCCKHUX IMPOHECCCOB

3HaHUS CTPOEHMS M PEAKIIMOHHBIX CIIOCOOHOCTEMN
HEOPraHUYECKUX COEAVNHEHUN

[InceMeHHBIH, TECTOBBIA, C IPUMEHEHUSIM
KOMITBIOTEPHBIX TEXHOJIOTUHN, MHIUBUAYAIBHO

3HaHus CMOCOOOB TOJIyYEHUS] HEOPraHUYECKUX
COCIMHEHU N

I/IH,Z[I/IBI/I,Z[yaJ'IBHO, CEMHHAp

3HaHWST ~TEOPUU  PACTBOPOB H  CcrHOCO00B | [IMChMEHHBIN, TECTOBBIN ,MHINBUTYaTbHBIMH,
BBIPAKEHHUS KOHLIEHTPALIMX PaCTBOPOB
3nanuss  GopMyn  JEKapCTBEHHBIX  cpelcTB | [IMCbMEHHBINH, TECTOBBIH ¢  NpPHUMEHEHHEM

HEOPraHUYECKOM MPUPOIBI

KOMITBIOTCPHBIX TEXHOJIOTHI

21




