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1. MACHOPT PABOYEH MNMPOI'PAMMBI JUCHUILIMHBI
OIL.08 OOmasi ¥ HeOpPraHUuYecKass XUMMUSA

1.1. OOaactp npuMeHeHHs1 padoyeill NPOrpaMMBbl:

Pabouas mnporpamma naucuuiuimHbl OOlass U HEOpPraHWYECKash XHUMUS
ABJISIETCSI YaCThIO NPOrpamMMbl MOJATOTOBKM CHEIUAIHMCTOB CpPEIHEr0 3BEHA B
cootBercTBUU ¢ ®I'OC mo cnenuansHoctu CIIO «®Dapmarus» (0a30BbIil ypo-
BEHb MOJATOTOBKH).

PabGouass mporpaMMa IUCIUIUIMHBI MOKET OBITh HCIOJB30BaHA IpPHU
peali3aliii TPOTpaMM  JOMOJIHUTEIHHOTO MPOGEeCcCHOHAIBLHOTO O0pa30BaHUs IO
crienranbHOCTH «Dapmanusn».

1.2. MecTo AUCHUIIMHBI B CTPYKType NPOrpaMmbl NMOATOTOBKHM CHENMAJTHUCTOB
CpeaHero 3BeHa:

Hucuumnuaa «OO0mmas ¥ HeopraHWYecKas XMMHs» OTHOCHTCS K oOIe-
npodeccuoHanibibiM - auctumiiHaMm  (OI1.08) mpodeccnoHanbHOro HUKIA TIO
cneranbHoctn  33.02.01 «Dapmarust ».

1.3. Heaum W 3agauyM JMCHUIVIMHBI - TPeOOBAHUSA K Pe3yJbTaTaM OCBOEHHS
AUCIUILINHDBI:

Ienu oucuunaumnol.

dopMupoBaHue oOHMX U MPO(ECCHOHATBHBIX KOMIETEHIINH;

(GbopMHpOBaHHUE 3HAHMI OCHOB XMMHUYECKOW HAyKW: BaXHEHIIMX (HaKTOpOB, MO-

HATUW, 3aKOHOB M TEOPUH, XMMHUYECKOTO S3bIKA;

- pa3BUTHE YMEHUU HaAOMI0AaTh U OOBACHATH XUMUYECKUE SIBJIICHUSA, MPOUCXOJS-
e B MpUpOJie, B JIaDOpaTOpuH, B MOBCEAHEBHON KU3HMU;

- (popMupoBaHuE crelMAIbHBIX YMEHUW OOpamaTbCsi C BEIIECTBAMH, BBINOIHITH
OMbITHI, COOJIIO/Iasi MpaBUja TEXHUKH O€30MaCHOCTH;

- pAacKpbITHE BKJIaJa HEOPraHMYECKOM XMMHUM B HAay4YHYK KApTHHY MHpaA, B Me-
JTUIUHY, B pa3pelleHue MpoOjeM OXpaHbl OKpPY)KAIOIIEH CpPe.bl;

- (opMHpOBaHHE YMEHMH HCMOJIb30BaTh TEOPETUUYECKHE 3HAHUSA TPU pEIHICHUU
DKCIIEPUMEHTAJIBHBIX 3a/1a4 M COCTABJICHUHM YPAaBHEHWMM pEaKLUMH, AeaTh Ipa-

BUJIbHBIE BBIBOJBI U3 HAOIIOJAaeMbIX SBJICHUMN

B pesynpTare OCBOEHHUS IUCUUIUIMHBI OOYYaIOIIMNCSA JOJDKEH YMeHb:

- JAOKa3bIBaThb C IIOMOIIBIO XHUMHYCCKHX pCaKHI/Iﬁ XMMHUYECKHE CBOMCTBA Be-
IIIECTB HeopraHI/I‘IeCKOfI NprupoJAbl, B TOM YHUCIIC JICKAPCTBCHHBIX,
- COCTaBJIAITH q)OpMyJ'IBI KOMIIJICKCHBIX COGIII/IHeHI/Iﬁ N gaBaTb UM Ha3BaHMUI.

B pe3ynbTare OCBOEHUS IUCIUIUIMHBI OOYYAIOLIUHCS JOJIKEH 3HAmb:

- NEPUOAUYECKUN 3aKOH M XAPAKTEPUCTUKY DJIEMEHTOB MEPUOAUYECKON CHC-
temel JI.M1.MeHpaeneena;

- OCHOBBI TEOPHUHM NPOTECKAHUS XHUMHUYECKUX IIPOLIECCOB;

- CTPOGHHE W PEAKIMOHHBIC CIIOCOOHOCTH HEOPraHWYSCKUX COCAMHEHHUIH,



- CrocoObl TMOJYYEHUs] HEOPraHUYECKUX COCAMHEHHI;
- TEOPUI0 PACTBOPOB U CHOCOOBI BBIPAKEHUS KOHIEHTPAIMU PacTBOPOB;
- (bopMyJibl JIEKAPCTBEHHBIX CPEACTB HEOPTaHMYECKOW MPHUPOIDIL.

OcBOoeHHBIE YMEHHUS W 3HAHUS JAHHOM JTUCHUIUIMHBI SBISIOTCS Oa3o0il  Juis
dbopMHpOBaHUS CHEAYIOMUX OOMMX M MPOdeCcCHOHANBHBIX KOMIETEHITHH:

Kon HaumenoBanmne pe3yabTrata 00y4deHHsA

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JIEATEIBbHOCTb, BBHIOMPATh THUIIOBBIE METOIBI M CIOCOOBI
BBITOJIHEHUST TTPOPECCUOHATBHBIX 3ajad, OLEHUBATh UX A(PPEKTUBHOCTH M KauyeCTBO.

OK 3. [IpyHuMaTe pelieHus B CTaHJAPTHBIX M HECTAHAAPTHBIX CUTYALMSIX W HECTH 3a HHUX
OTBETCTBEHHOCTb.

1K 1.1. | OpranusoBarh npuéM, XpaHEHHE JIEKAPCTBEHHBIX CPEICTB, JIEKAPCTBEHHOTO PACTUTEIb-
HOTO CBHIpbSl MU TOBAapOB aNTEYHOI'O AaCCOPTHMEHTa B COOTBETCTBUU C TPEOOBaHHUAMHU
HOPMAaTHUBHO - IPaBOBOI 0a3bl.

I[IK 1.6. | CobmonaTh mpaBuiia CaHUTAPHO — THTUEHUYECKOTO PEKUMa, OXPaHbl TPYJa, TEXHUKU
0€30MacHOCTH U MPOTHBOIOXKAPHOU OE30MACHOCTH.

1K 2.1. | U3rotaBiuBaTh JeKapcTBeHHbIE (OPMBI MO pelenTtaM U TPeOOBaHUSAM YUpeKICHUN
3/1paBOOXPaHEHUSI.

1K 2.2. | U3rotaBnuBarh BHYTPUANTEYHYIO 3arOTOBKY W (pacoBaTh JIEKAPCTBEHHBIE CPEICTBA
JUIS TIOCHEAYIOIEH peaau3aluu.

I1K 2.3. | Bnagets o0si3arenbHbIMU BUAAMHM BHYTPUANTEUHOI'O KOHTPOJISL JIEKAPCTBEHHBIX CPEACTB.




2. CTPYKTYPA U COAEP KAHUE JUCHUIIJINHBI
2.1. O6beM aUCUMIUIMHBI M BHAbI Y4eOHOIl PpadoThl

Bua y4eOHoii padoThl Qovem uacos
MakcumanbHasi yuyeOHasi Harpyska (Bcero) 150
— O0n3aTesibHAsE ayAUTOpPHas Yy4yeOHasi Harpy3ka (Bcero) 100
B TOM YHCIIE:
YPOKH 40
NPAKTUYECKHE 3aHITHUS 16
71a00paTOPHBIE 3aHITHS 44
— KoncyabTanuu 4
— BHeaynuTopHas yuyeOHasi Harpy3ka 50
B TOM YHUCJE:
1. VopaxHeHus: 16

- COCTaBJIEHUE DJIEKTPOHHBIX U Trpaduyeckux GopMyl XUMUYECKHUX
AJIEMEHTOB B HEBO30YXIEHHOM U BO30YKIEHHOM COCTOSIHUSX;

- ONPEICIIEHNE TUIMOB XUMHYECKUX CBA3€M B MOJEKYJaX WU Ha-
MHUCAHUE JJICKTPOHHBIX CXEM HUX 00pa3oBaHUS.

- coctaBiieHue ypaBHeHuid OBP, peakuuid auccoruanvi, MOHHOTO
oOMeHa, THApOoJIN3a, MPEBPALICHUS BEIIECTB.

- coctaBieHue (HopMyJl U HOMEHKJIATypa KOMIUIEKCHBIX COSIUHEHUM.

2. Pemenne 3amau mo cmoco0aM BBIp@KEHUS KOHIICHTPAIlUU PaCTBO- 7

POB, HAXOXKJICHUIO MOJEKYJSPHBIX (OPMYNT MO MPOLIEHTHOMY 3Jie-

MEHTApHOMY COCTaBy WJIM MPOAYKTaM pEaklMh, Ha H30BITOK U

HEJIOCTAaTOK, TEOPETUYECKUM BBIXOJ U JIpyTHE.

3. CocraBieHue cxem, TaOJIHII. 2
4. VI3yyeHue OCHOBHOM M JIOIOJIHUTEIBHOM JINTEPATYPHI. 18
5. [loaroToBKka MOKIAIOB U pedepaTuBHBIX cOOOIIeHu ( 6uoiaoru- 3

4CeCKaid poOJIb HU3YyHYaCMbIX J3JICMCHTOB M HX COGI[HHCHHﬁ, IIPUMCHC-
HHUEC XHUMHUYCCKHX JJICMCHTOB H HX COCI[I/IHCHI/Iﬁ B MCOAUIIUHC U I[p)

6. CocTaBieHHUE JJIEKTPOHHBIX MPE3EHTAMK M0 3aJaHHOW TEeME JuC- 2
[IUTUIAHEL.
7. PaboTa ¢ KOHTPOJUPYIOIIUMH 3aJaHHSIMU. 2

Hrorosasi arrecrauusa B ¢opme 3K3ameHa

N3 BapuaruBHOU yacTu 100aBieHo 20 4acoB [isl MPAKTUUECKUX 3aHATHM.

JlanHasi JOUCHMIIMHA WMEET BaXKHOE 3HAUYCHHWE TMpU JajbHeireM G(opMHUpPOBAHUU
3HAHUN TI0 AHAJTUTHUYECKOW XUMUHM U TPOGECCUOHATBHBIM MOYJISIM.

JlonoysHUTENIbHOE  y4eOHOE BpeMsi HEOoOXoaumo Juisi  Oojiee  YCIEeUIHOIo
dbopMUpOBaHUS ~ HABBIKOB NPHUTOTOBJICHUSI PACTBOPOB  3aJaHHON  KOHIICHTPAIIMH,
coctaBiienusi  ypaBHeHU (OBP 37eKTpOHHO-MOHHBIM METOJOM, TMOJHOTO THIPOJIN3a
coJieil) MpoAeNbIBAEMbIX peakiui, HamucaHus (OpMyJl KOMIUICKCHBIX COEIUHEHUI
M WX HOMEHKJIATYpe, OCYIIECTBICHUS KA4€CTBEHHBIX pEaKIMid Ha KaTUOHBI U
AHUOHBI.




2.2. TemaTuyeckuil NJIaH M COJAEpPKAHME IUCIHUIINHBI

((06114(1}1 U HeopcaHuueckas Xumus).

HaumeHoBaHue Conep:kanue y4eOHOr0 MarTepualia, NPaKTHYEeCKHE U JIadOpaTopHbie PadoOThbl, CaAMOCTOATEIbHAS Oo0bem
pa3iejioB U TeM pabora o00y4armMXxcs 4acoB
1 2 3
Beero: 59,5
B ToM umciie ayn.42
Pa3zoen 1. Teopemuueckue ocHoebl xXumuu U3 HHX
nab. zam. — 14
mp. 3an. — 16
cam. pa6. — 17,5
Tema 1.1. Coaepskanue _y4eGHOr0 _Marepuaia 1
BgencHue. [Ipenmer w 3amaun XUMHUHA. 3HAYCHHE HEOPTAaHWYECKOWM XWMHH B IOJATOTOBKE OYIYIIETro
dapmarieBta. XUMHS W OXpaHa OKpYKAIOIICH Cpebl.
Ponb oTedecTBEHHBIX M 3apyOCKHBIX YYCHBIX B Pa3BUTHH XUMUHU.
OCHOBHBIC 3aKOHbI XUMMWHU.
Tema 1.2. Coaepskanue _y4eGHOIr0 _Marepuajia 3
[Tepuoaudeckuii 3aKOH Otkpeitie Ilepumommyeckoro 3akoHa. CoBpeMmeHHas (POPMYyIHPOBKA MEPHOIUYECKOTO 3aKOHA
A HIepuoandeckas B CBCTC TCOPHH CTPOCHHA aToMa.
CUCTEMa DJIEMCHTOB CrpyKTypa NEepUOAMYECKON CUCTEMBI 3JIEMEHTOB: Majble U OOJIBIIME TMEPUOJIbI, TPYIIbI U
JI.1.Menneneena. noAarpynmel. [IpUduHBl TEPUOIUYECKOTO M3MEHEHUSI CBOWCTB JJIEMEHTOB. 3HAUYCHHUE
Crpoenne aroma. MEPUOANYECKOTO 3aKOHA M nepuoanueckor cucremsl J[.M.Menneneena.
CocrtaB atomHoro siapa. M3oTomnbl. DJIEKTPOHHOE CTPOCHHE aTOMOB 3JIEMEHTOB.
XapakTepuCTUKa COCTOSIHMM 3JIEKTPOHOB B aTOME C IMOMOIIBK) KBAaHTOBBIX uwucen. [IpuHimn
[Taymu. IlpaBumo I'ynma. [IpyHumn HamMeHbIIEW SHEPTHM.
DJIeKTpOHHAs KOH(UTrypaius aToMOB B BO30YXJIEHHOM U HEBO30YXKIECHHOM COCTOSIHUU.
CrpoeHue aroMa W NEPUOJMYECKas CHUCTEMA.
IIpakTHyeckoe 3aHSTHE 2
Teopust ctpoenust aromoB. Ileproanueckass cucTeMa 3JIeMEHTOB. (U3 sapuamuenou wacmu 1 u)
Tema 1.3 Conepxanne y4eGHOro Marepuaa 4

XUMHAYECKAS CBS3b.

BI/IJII)I XUMHUYECKOM CBSI3U: MOJsIpHAasA W HCIOJIIpHAad KOBAJICHTHBIC CBA3M, MOHHAA,
BOAOpOAHAsA, MCTAJUIMYCCKaAsd.
9HGKTpOOTpI/II_IaTeJILHOCTB, BaAJICHTHOCTb U CTCIICHb OKHMCJICHUA.




IIpakTH4yeckoe 3aHATHE
TeopI/Iﬂ CTPOCHHUS BEIIECTBA (XI/IMI/IquKI/Ie CBHSI/I).

(u3 eapuamusnoit uacmu 1 u)

Tema 1.4. JIa0opaToOpHO - IpaKTHYEeCKUE 3aHATHS
Kiaccel Kiraccel HeopraHm4ecknx CoeaMHEHUH.
HEOPraHUYECKUX Coaepxanue y4e0OHOro MmarepuaJna
BelIecTB. Knaccugukanus Heopranunueckux BemecTB. CrocoObl MOIy4YeHUs, HOMEHKIIATYpa, (U3HMUECKUe
U XMMHUYECKHE CBOMCTBA OCHOBHBIX, KHCIOTHBIX M aM(OTEpPHBIX OKCHIO0B, OCHOBaHHM, KHCIOT,
aM(OTEPHBIX THUAPOKCHUIOB, COJICH.
['enetnyeckasi CBsI3b MEXKJy KJIacCCaMHM HEOPTaHUYECKUX BEIIECTB.
Tema 1.5. Coaep:xkaHue y4eOHOro Marepuaja
KoMmIiekcHbIe Knaccudukarus, ctpoeHue, HOMEHKIIATypa, TOJy4YeHHE KOMIUICKCHBIX COEIWHEHHUU. Bumpl
COCIMHCHUS. XMMHWYECKON CBS3M B KOMIUICKCHBIX COCIUHECHUSX.
JIaGopaTopHO - IPAKTHYECKHE 3aHATHS
KomruiekcHbie COeTMHEHUS. (uz eapuamusnoit uacmu 2 u)
Tema 1.6. Coaep:xanue y4e0OHOro mMarepuaja
PacTBOpEL. [ToHsaTHe O AUCHEPCHBIX cHCTeMaX. BUABI TUCIIEPCHBIX CHCTEM: TPYyOOJMCIEPCHBIE CHCTEMBI
(CycneH3ur U 3MYJIbCUU ), KOJUIOWJHBIE M HUCTHUHHBIE PACTBOPHI.
[TonsiTie 0 pacTBOPUMOM BEILIECTBE U PACTBOPHUTEIE.
I'mppartnas teopust pactBopoB [[.M.MenneneeBa. Bunabl pacTBOpOB.
CnocoObl BRIp@KEHMSI KOHIIEHTpPALlUM PAcTBOPOB. MaccoBas J0Jis, MOJISipHasi KOHIICHTpAIHs
M MOJIIpHAsi KOHIICHTpalMs JKBUBAJICHTA.
HaﬁoDaTODHO - IPAKTHYECKHUEC 3aHATHUA
PacdeTsl ¥ TPUTOTOBIICHWE PACTBOPOB 3aJlaHHON KOHIEHTpanuu. (u3 eapuamugnol yuacmu 2 u)
Tema 1.7. Cozep:xxanue y4yeOHOr0 MaTepuaja
Teopus DJIEKTPOIUTHI U HEIJIEKTPOJUThI. OCHOBHBIC TMOJOXKEHHUS TEOPUHU AJIEKTPOJUTHUUECKOU TUCCO-
DJIEKTPOJINTHYECKON | LUALHH. Jlucconmanusi KUCIOT, OCHOBAHWM, COJICH.
JTUCCOITAIIAH. [TonsaTtue o creneHn W KOHCTaHTe nauccouuarnu. CUIbHBIE M CJIa0ble DJICKTPOJIUTHI.

XVWMHMUYECKHE PEAKLUHA MEXAY JJIEKTPOIUTaMH. MOJIEKyJsipHbIEe, NOJHbIE U KPAaTKUE HOHHBIC
ypaBHeHus. [Ipu3Haku TedeHHs] peakuuid OO0 KOHLA.

Bona xak cna6biii snexkrponut. Ilonsitue o pH pacrBopoB. MHaukatopsi.

I'mppomus conert. Tunsl ruaponusa. PakTopbl, BIMSIONME HA CTENEHb TMIAPOJIN3A.

JlabopaTopHble 3aHATHSA
Teopus IEKTPOAUTHUECKOW KOHLEHTpaluu. Peaknum voHHOTO oOMeHa. ['maponu3 conei.




(u3 eapuamuenou wacmu 2 u)

Tema 1.8.
XUMHUYECKHE PEaKIIUU.

Conemlcafme V‘leﬁHOFO MaTepuaJja
Tunel XUMUYECKUX peakiuid, ux kiaaccudukaius. OOpaTuMble U HEOOpaTUMBIE PEAKIIUU.
CKopoCTh XMMHMYECKMX pEaKlUi. 3aBUCUMOCTh CKOPOCTM XUMHYECKUX PEAKIHUN OT MPUPOJIbI
pearupyronmx BEIIECTB, KOHLEHTPALMK, TEMIEPaTyphl, KaTaau3aTopa.
XUMHUYECKOE paBHOBECHE, CMEIleHHE XuMHuueckoro paBHoBecus. [Ipunnun Jle -Ilarense.
OKuCIUTENHHO — BOCCTAHOBUTENBHBIC peakiuu. kiaccudukarus. Oxuciautenn. BocctanoBureny.
BemectBa ¢ n1BOMCTBEHHOM NPUPOIOM.

IIpakTHYecKHe 3aHATHA

CocraBnenue ypaBHeHuit OBP MeronoMm ayiekTpoHHOro OajaHca W AJIEKTPOHHO - HOHHBIM
METOZ0OM (METOJOM IMoyypeakuui). Pacuer MoJIIpHOIl Macchl 3KBHUBAJIEHTAa OKHUCIHUTENEH U
BOCCTAHOBUTEJIEH.

CamocrosiTebHAsg paboTa 00y4aAOUIMXCH

1.13yyeHne OCHOBHOM WM JOIOJHUTEIBHON JINTEPATYPHI.

2.Y1upaxHeHus: 10 COCTAaBJICHHUIO OKHCIHUTEIbHO — BOCCTAHOBUTENIbHBIX PEAKIIMIA;
—XapaKkTepucTuKe 31eMeHTOB | — IV nepnonos, HCX0as U3 MOJIOKEHUST B MEPUOJAUYECKOU CHUC-
TeMe, C TOUKH 3pEHUs] TEOPUU CTPOSHHSI aTOMOB; COCTABIICHHE AJIEKTPOHHBIX U TpaduuecKux
dbopMyn B HEBO3OYKIEHHOM M BO30Y>KIEHHOM COCTOSIHUU;

—TO0 COCTaBJICHUIO (OPMYT U HOMEHKIATYpe KOMIUIEKCHBIX COEIWHEHWH;

—HAMMCAaHUIO YPAaBHEHWI peaklnii MOHHOTO OOMEHa, 3JEKTPOJUTUYECKON IHUCCOLUALY,
—HAIMCAHUI0 HOHHO-MOJIEKYJISIPHBIX YPAaBHEHUM THIPOJIM3A, ONPEACICHUIO THUNA THAPOJIN3a
W PEaKUHUH CpPEeNpbl;

—HANMCAHUIO YPABHEHUM PEAKIMN XUMHYECKUX IPEBPALICHUM HEOPTaHWYECKUX COEOWHECHUMU.

3.CocTaBUTh CXEMy TE€HETHYECKOW CBSI3M KJIACCOB HEOPTaHMYECKHX BEIECTB.

4.Pemenne 3anau.

5. PaGota ¢ KOHTPOIHMPYIOUIUMHU 3aJaHUSMU.

Beero: 17,5
7
6

1
3
0,5

Pazoen 2.

Xumusa r1emenmoé u ux coeouHeHuil

Beero: 90,5

B TOM YHCJIE ayf_[.58
W3 HUX

na6. 3an. — 30
cam. pa6. — 32,5

Tema 2.1.
l"ajioreHsr.

P -njieMeHThI

Conepkanue y4e0OHOro Marepuajia

5




O6mas xapakrepuctuka 3nemeHToB VII rpynmnel nepuoaudeckoit cucremsl [[.M.Mennaeneesa,
MOATPYIIIbI TaJIOT€HOB.

XJI0p: MOJIOKEHUE B NEPUOAMYECKOM CUCTEME M CTPOCHHME aTOMA, BO3MOKHBIE CTEIICHU
OKHUCJICHHS, PaclpoCTpaHeHUe B MpUpoje, (Ppu3nyeckue M XMMHUYECKHE CBOMCTBA, MOJIy4YCHHUE.

Baxueinmmue coenuHenus xiaopa. XJIOpOBOIOPOM, COJIsIHAA KHCIIOTA, XJIOPUIBI, UX IOJYyYECHHUE
U cBoiicTBa. KauecTBeHHbIE peakluMu Ha XJOpUA-, OPOMHUI- U HOAMI — UOHBI.

Kucnopoanele coenvHeHHs XJjopa.

buonornyeckas ponp rajsoreHoB, MPUMEHEHHUE XJIOpa, Opoma, HojJa M UX COEAUHEHUI B
MEIMLIMHE U HApOJAHOM XO3dMCTBE. l'alloreHsl M OKpy:Karouas cpeja.

JladopaTopHoe 3aHsiTHE
1.CBoiicTBa TaJIOTEHOB M UX COEIMHEHUIL.

Tema 2.2. Cojep:xanue y4e0HOro MaTepuaJia
XanbKOTE€HBI. O6mas xapaktepuctuka diemMeHToB VI rpymmer mepuoamdeckor cuctemsl J[.M.Menneneera.
OO0miasi xapakTepUCTHKA XaJIbKOTEHOB.
Kucnopon. Amnorponust kuciopoga. CoelMHEHUs KHUCIOpoJa C BOAOPOJIOM.
Cepa: moyio)KeHHE B TMEPUOJUYECKON CHCTEME, CTPOCHHE aTOMa, BO3SMOXKHBIE CTETIEHH OKHCIIe-
HUS, PacTpOCTPAHEHHUE B MPUPOJE, CIOCOOBI MONy4YEeHHs, (PU3NUECKHEe M XUMUYECKHUE CBOMCTBA.
Baxwneitmue coeaunenus cepbl. CepoBomopon. Cynbdumsi.
Oxkcunpr cepel (IV) u (VI). Cepuucras kucinora. Cynb(ursl.
CepHast kucnoTa. XMMHUYECKHE CBOMCTBA pa30aBICHHOW M KOHIICHTPUPOBAHHOW KHUCIIOTHI.
Cynbdartsl.
Tuocepnas kucnora. Tuocynbdar HaTpus.
KauectBennbie peakiuu Ha CynbQuAbl, CYIb(OUTHI, CyIb(aThl.
buonornueckas ponp xambkoreHoB. [IpuMeHeHue Kuciaoponaa, cepbl U UX COCIUHEHUI B
MEIUIIMHE W HAPOJHOM XO3SMCTBE.
JlabopaTopHble 3aHATHS
CBOICTBAa XaJIbKOT€HOB M HMX COCIWHECHHIA. (u3 eapuamuenou uacmu 2 u)
Tema 2.3. Cozep:xxanue y4ye0HOro MaTepuaja
[maBHas moxarpymmna OO6masi xapakTepUCTUKa SJEMEHTOB V TPYIIbBI TJIaBHOW MOATPYMIBl MEPUOIUIECKON CHUCTEMBI
Vv CPYMIIBIL. I[.I/I.MGHILGHGGBEL

A30T: MOJIOKEHUE B TMEPUOJMYECKON CUCTEME, CTPOCHUE aTOMa, CTENEHU OKHUCIIEHHUS, PacIpo-
CTpaHEHHE B TPHUPOJE, TNOJydeHHe, (PU3NUECKHEe W XUMHUYECKHE CBOWCTBA.
Bakneimue coeanHeHusi a30Ta. AMMHAK, CIOCOOBI €ro IMOJy4YeHHs, (PU3NYECKHEe U XHUMHUYEC-




kue cpoiictBa. Cojli aMMOHHMSI, CIIOCOOBI TOJYYEHHMsI, CBOMCTBA.

Oxkcunbl azora. Azotuctas kuciaotra. HUTputsl. A30THasi KUCIOTa, COCOOBI MOJMydeHus, (pusu-
YEeCKME U XMMHUYECKHE CcBOWcTBAa. HuTpatsl.

KauecTBeHHbIE peaklMu Ha KAaTHOH aMMOHHUS, HUTPUT- U HUTPAT — AaHUOHBI.

dochop, amnorpormus dochopa, pusuveckue m xumudeckue cBoicTBa. Oxcuapl docdopa.
®ocdopucras kucinora u ee conu. DochopHas KUCIOTa U €€ COJH.

buonoruueckas ponb azota u Qochopa. I[IpumeHeHne B MenuIuHE W HAPOJHOM XO3SICTBE
azota, pochopa m UX COCAMHECHHMIA.

JlabopaTopHoe 3aHsATHE
CpoiicTBa coenuHeHuil azora u ¢ocdopa.

Tema 2.4. Cojepxanue y4e0HOr0 MaTepuasia
['maBHast moarpynna OOmiast xapakTepucTHKa 3JeMeHTOB |V rpynmbl riIaBHOW MOATPYMIBI MEPHOAUMYECKON CHUCTEMBI
IV rpymmsl. J.N.Menneneena.
Yriepoa: moyioxeHue B NEPUOJMYECKOM CHCTEME, CTPOCHHE aToOMa, CTENEHU OKHCIICHUS,
AIJIOTPONUSL YIJIepoJia, afcopOLus, pacnpoCTpaHEHUE B MPUPOJE MONy4YeHHE, (PU3UYECKHE U
XMMHUYECKUE CBOWCTBA.
Okcuapl yriepoaa, UX MOJy4YEHUE, CBOMCTBA. YToJibHAas Kuciaota U ee coiu. CpaBHUTENb-
Hasi XapaKTepUCTHKa KapOOHATOB M TUApOoKapOoHaTOB. KauecTBeHHbIE peakiuu Ha KapOOHAT-
U TUIPOKapOOHAT — AaHUOHBHI.
Kpemnwnii. Pactipoctpanenne B mpupone. Okcun kpemuus (IV). KpemuueBas xucnora.
Cunukarsl.
buonornueckast ponb yriepona. I[IpumeHeHne B MeIMIMHE W HApPOJHOM XO3SIMCTBE yIyepoia
W €r0 COEOUHECHUM.
JlabopaTopHoe 3aHsTHE
CBolicTBa coeaMHEHMM 3y1eMeHTOB IV rpynmsl riaBHOM MOATPYIIIBL.
(u3 sapuamuenoti vacmu 1 u)
Tema 2.5. Conep:xaHue y4eOHOro MaTepuaja

['maBHas moarpynna
III rpymmsL.

OO6mas xapaktepuctuka 3iemMeHToB lII rpynmbl rmaBHOM moArpynmnbl MEPUOJUYECKON CHCTEMBI
J.M.Menneneena.

bop: monoxxeHue B NEPUOJUYECKOW CHUCTEME, CTPOCHHUE aTOMa, CTEIEHU OKHCIICHHMs, paclpoCT-
paHEHHE B INPUPOJE, IOJIYy4YEHHE, CBOMCTBA.

Coenunenust 6opa. Okcua O6opa, OOpHbBIE KUCIOTBI MU UX COJIH.

AJIOMHMHMI: TTOJIOKEHUE B INEPUOAMYECKONW CHCTEME, CTPOCHHE aTOMa, CTENEHb OKHUCIICHMS,




pacrpocTpaHeHue B TpUpPOJe, ToydeHue, cBorcTBa. CoeauHEHUs amtoMuHUSA. AMQoTepHbIN
XapakTep aJIOMHUHUS, OKCHUJA W TUAPOKCHUAA ATFOMUHUA.
buonornyeckas ponb, MPUMEHEHHE B MEAWIIMHE W HAPOIHOM XO3AMCTBE OOpa M aTIOMHHHSL.
KauecTBennple peaknuu Ha OopaT-, TeTpadopar - aHMOHBI, KaTHOH AJTFOMHUHHS.

JlabopaTopHbie 3aHATHHA
CaoiicTBa coeauHeHuid »nemMeHTOB III rpynmbl TIaBHOM MOATPYIIBL.
(u3 sapuamusnotl wacmu 3 u)

S -3J1€eMEHTBhI

Tewma 2.6.
['maBHas moarpynna
I rpynmsr.

Conemlcafme V‘leﬁHOFO MaTepmuaJja

OO01ast XxapakTepUCTUKAa METaJUIOB, GU3NYECKUE U XUMHUUECKHE CBOWCTBA, METAJUIMYECKAsl CBS3b.

OO0mas XapakTepUCTHKa 3JEMEHTOB | rpynmbl TJIaBHOW MOATPYIIBI MEPUOIUYECKON CHCTEMBI
J.N.Menneneena.

Harpuit m xanuit: monoxeHwe B NEPUOAUYECKOM CHCTEME DJIEMEHTOB, CTPOCHHE ATOMOB,
CTEIIEHH OKMCIICHMS, PACHpPOCTPAHEHHUE B IPUPOJE, IOIYYEHHUE, CBOWCTBA.

Coenvnennss HaTpust M Kanuss. OKCUAbL, TUAPOKCUABI, COJIH.

buonornueckas posp Hatpus M KanusA. lIpruMeHeHMe B MeIMIIMHE W HAPOJHOM XO35MCTBE
LIEJOYHBIX METAJUIOB U UX COEIMHEHHMI.

JladopaTopHoe 3aHATHE

CBoiicTBa COEAMHEHUM »HJIEMEHTOB | rpymnmbl rjaaBHON MOATPYHIbI.
(u3 eapuamusnoit uacmu 1 u)

Tema 2.7.
['maBHas moarpynna
II rpynmsr.

Cojep:kanue y4eOHOro MaTepuaJia

OO6miast xapakTepucTuka 37aeMeHTOB Il rpynmel TJIaBHOW MOATPYIIBl MEPUOINYECKON CHCTEMBI
J.M.Menpaeneena.

[IleqouHo3emenbHble MeTaiuibl. Kanbluii U MarHuii: MOJIO)KEHUE B TMEPUOJUYECKON CHUCTEME,
CTPOEHHE ATOMOB, CTEIIEHU OKHCIIEHUWSA, PACHPOCTPAHEHHUE B NPHUPOJE, INOJYYEHHE, CBOMCTBA.

CaoiicTBa coeAMHEHUM Kaiblivsi U MarHus. OKCUAbI, THUAPOKCUIBI, CYJb(aTbl, KapOOHATHI.

[TonATHE O KECTKOCTH BOJBI.

buonoruveckast ponb kanpuuss U MarHud. [IpuMeHeHuWe B MEOUIIMHE U HApOAHOM XO3SIICTBE
MAarHusi, KajblUs U UX COCIUHEHUM.

JladbopaTopHoe 3aHATHE

CaoiicTBa coeauHeHUd 3yeMeHTOB Il rpynmel riiaBHOM NOATPYMIIBL.
(u3 eapuamusnoit uacmu 1 u)




d — 3Jj1eMeHTbI

Tema 2.8. Coaep:xanue y4e0OHOro MarepuaJa
[To6ouHas moArpymnmna OO0mrasi xapakTepHCTUKa 3JEMEHTOB | rpymmbl MOOOYHOW MOATPYIIBI MEPUOANYESCKON CHUCTEMBI
[ rpymmsl. J.1.Menpaeneena.
XapakTtepucTuka Meau U cepedpa, UCXOIs M3 TMOJOKEHUS B NEPUOJUYECKON cucrteMe, C
TOYKM 3pPEHUS TEOPUU CTPOEHHS aTOMA, CTEINEHU OKHUCJIEHHUS, PACIPOCTPAHECHHE B IPUPOJE,
MOJy4YE€HUE, CBOWCTBA.
Coenunenust menu. Oxcuabl U TUAPOKCUAbI. KOMIUIEKCHBIE COEIMHEHUS.
Coenunenns cepebpa. Okcupa cepedpa. Hutpar cepebpa. KomriekCHbIe M KOJIJIOWIHBIC
coeMHEHUs cepeodpa.
KauecTBeHHble peakiuu Ha KaTHMOHBI MEIU U cepedpa.
buonornueckas pons menu, cepeOpa. IlpumeHeHMe B MEOUIIMHE U HAPOIHOM XO3SMCTBE
COEJIMHEHUN Meau, cepedpa.
JlabopaTopHoe 3aHsTHE
CaoiictBa coeaunenuit d —anemenToB | rpymnmsl. (u3 sapuamusnoti wacmu 1 u)
Tema 2.9. Cojepxanue y4e0HOr0 MaTepuaJia
[To6o4Has moArpymnmna OO6mrast XxapakTepuCTHKa 3JIeMEeHTOB Il rpymmbsl MOOOYHOW MOATPYMITBI MEPUOINIECCKOM
II rpymmsL. cuctemnl JI.M.Menneneena.
XapakTepUCTUKA LIMHKA W PTYTH, UCXOAS M3 MOJIOKEHUS B MEPUOJUYECKOW CHUCTEME, C TOYKHU
3pEHHUs] TEOPUHM CTPOCHUS aTOMa, CTENEHU OKHUCIICHHUS, paCpOCTPAaHEHUE B MPUPOJE, MOIYUYEHHUE,
CBOKCTBA.
Coenunenust nmuHKa. OKcUa W THAPOKCUI HUHKA. AmdoTepHOocTs. CoNlM IMHKA.
Coenunennst pryta. Okcuasl prytd. Cojld PTYTH.
KauecTBeHHbIE peaknny Ha KAaTHOHBI IIUHKA U PTYTH.
buonornyeckass poisib LIMHKA, BIUSHHE COCIUHEHUN PTYTH HA >KUBBIE OPTraHU3MBI.
[IpumeHeHne COEeqMHEHUM PTYTH M IMHKA B MEIUIHMHE, HAPOJHOM XO3SMCTBE.
JlabopaTopHoe 3aHsTHE
CaoiictBa coeauHeHnii d —snementoB Il rpymmebl. (uz eapuamuenoit uacmu 1 u)
Tema 2.10. Cozep:xxanue y4ye0HOro MaTepuaja
[Tobounas moarpymnma OO6mas xapaktepuctuka saeMeHToB VI rpynmnel moOoYHOM MOArpyNHNbl MEPUOIUUYECKON CHCTEMBI
VI rpymmsl. J.1.Menneneesa.

XapaKTepI/ICTI/IKa XpoMa, HCXOAd U3 €TI0 IIOJIOKCHHA B HepHOHHHGCKOﬁ CHUCTCMC, C TOYKHU
3pCHUA TCOPHUH CTPOCHHA aTOMA, CTCIICHW OKHUCJICHUSA, PACIPOCTPAHCHUC B MPHUPOJAC, IMOJTYUYCHUC,




CBOWCTBA.

Coenunenus xpoma. Okcuabl, THAPOKCUIbL. XpoMmaTel. Juxpomarsl. OKUCIUTENbHBIE CBOMCTBA
coequHeHuid xpoma (VI).
buonornueckas ponap xpoma. IlpuMeHeHHMe coeauHEHMH Xpoma.

JladopaTopHoe 3aHsiTHE
CBolicTBa COEMHEHUN XpoMa. (u3 sapuamugHou wacmu 1 tt)

Tema 2.11.
[ToGounast moarpymmna
VII rpynnsr.

Coaep:xaHue y4e0OHOro mMarepuaja

O6mas xapakrepuctuka 3iemeHToB VIl rpynmbsl moOOYHOM MOATPYHIbl HEPUOANUECKOM
cuctembl JI.M.Menpaeneena.

XapakTepucTUKa MapraHla, UCXOAs U3 €ro IIOJIOKEHHS B IEPUOJUYECKON CHCTEME, C TOUYKH
3pEHHUs] TEOPUHM CTPOCHUS aTOMa, CTENEHU OKHCIICHHSI, pACIPOCTPAHEHUE B MPHUPOAE, MOIyYCHHUE,
CBOKCTBA.

Coenunenuss mapranua. Okcubl, TUAPOKCUAbL. MaprannoBas kucnora. Kanus nepmanrasar,
€ro OKHUCIIUTEJIbHBIE CBOWCTBA B KHCJIOW, HEUTPAJIbHOM M IIECJIOYHOM Cpelax.

buonornueckas ponp mapranua. [lpuMmeHeHne COeOMHEHMN MapraHiua B MEIHUIMHE W HApPOJI-
HOM XO3SIMCTBE.

JlabopaTopHoe 3aHsTHE
CBoiicTBa COeIMHEHUIN MapraHia. (u3 sapuamusnotl wacmu 1 u)

Tema 2.12.
[ToOounas moarpymmna
VII rpynmer.

Conepmaﬂue Y4eOHOro MaTepuaJjia

Ob6mas xapakrtepuctuka s1aemMeHToB VIII rpynmbsl moGoYHONW MOATPYMIBI MEPHOINUECKOMN
cuctembl JI.M.Menpaeneena.

XapakTepuCTUKa KeJe3a, UCXOAS M3 €ro TMOJIOKEHUS B MEPUOJUYECKOW CHUCTEME, C TOYKH
3pEHUS] TEOPUHU CTPOCHHUS aTOMa, CTENEHU OKHUCIIECHHsI, paCIPOCTPAaHEHUE B IPUPOJE, IOIYUYEHHUE,
CBONCTBA.

Coenunenus sxeneza. Okcuapl, ruapokcuasl. Conu xeneza. CruiaBbl kesesa.

KauectBennnie peakiuu Ha katwonbl >kenesa (11, 1IT).

buonornueckas posp xkene3a. [IpumeHeHHne xene3a M €ro COCIMHEHUWW B MEIUIIMHE U
HapOJAHOM XO3SMCTBE.

JlaGopaTopHoe 3ausTHE
CBolicTBa Kejie3a U €ro COEIUHEHUM.




Tema 2.13. JladbopaTopHoe 3aHsiTHE 2

O600meHne 3HaHUH O06001eHne 3HaHW O HEOPraHWYEeCKOW XMMHUHU (KaueCTBEHHbIE PEaKIMU Ha KATUOHBI U
[0 HEOPraHWYECKOH aHMOHBI).
XUMM. CaMocTosiTeJIbHAS _padoTa  00VYaIOIIHXCS Beero: 27,5
1.iI3yueHne OCHOBHOM W JONOJHUTEIBHOWU JIUTEPATYPHI. 11
2.Pemienrie 3aiay Ha BBIYMCICHHUS MO XMMHUYECKUM (opMyJiaM, MO ypPaBHEHHSIM PEaKIIHil. 4
3.BeimonHenue ynpaxkHeHuit: ruaponu3 coiuei, OBP, peakiun noHHOTO OOMEHa; 10

N0 HANKMCAHUIO YPaBHEHUN XUMHUYECKHUX IMpEBpallleHUi,
M0 COCTAaBJICHUIO YPAaBHEHHM 3JIEKTPOJU3a PACTBOPOB M PACIUIABOB COJICH.

4.CoctaBuTh TAONHIy CPAaBHUTCILHOM XapaKTEPHCTUKH S-, P- U (-3JIEMEHTOB. 1
5.PaboTta ¢ KOHTPOIMPYIOIIUMHU 3aTaHUSIMHU. 15
CaMocTosITeIbHAS BHEAYIHTOPHASA PadoTa 00yYaAIONINXCH Bcero: 5
1.ITogroToBka pedepaTuBHBIX COOOIIECHUH. 3
2.CocraBiieHHE SJIEKTPOHHBIX MPE3CHTALIMM. 2

Bcero: 150

KoncyabTanum 4




3. YCJIIOBUS PEAJIM3ALINA YUYEBHOM JTUCIHUIIJIMHBI
«O0was u HeopeaHuuyecKas Xumusy

3.1. Tpe6oBaHusI K MHHMMAJBLHOMY MATEPHAJIbHO - TEXHUYECKOMY
o0ecrmevYeHNI0

Ooopyoosanue yuebnozo Kadunema.

HEII"J'I)II[HBIG cpcacCTBa O6V‘-I€HI/I$I

1. Tabmubr:
- [lepuonnueckas cucrema snemeHToB Jl.M.Menneneesa.
- DIIEKTPOXUMUYECKUN PSII HANPSHKEHUI METAILJIOB.
- Psi1 nexTpoOoTpHULIaTEIBHOCTH 3JIEMEHTOB.
- Tabnuua «PacTBOpUMOCTh COJiel, OCHOBAHHM, KHUCIOT B BOJEM.
- Cepust TaOnuI] MO TEXHHUKE JTAOOPATOpHBIX PadoT.
- HaGop Tabmui mo oOmieil U HeOpraHW4ecKOl XUMUHU.
- MukpoTabauIIpbL.
- Tabmuupl MO0 TEXHUKE 0€30IacHOCTH
- AITOpUTMBI pellIeHUs 3a7ad M COCTABJICHUS YPAaBHEHUN XUMHUYECKHX peaKLUn

2. HaGops! ciaiinos.

3. Komrekouu. Monaenu.

4. Tlpubopsl, anmapaTypa, UHCTPYMEHTHI:
- Bechl paBHOIUIEUHE, TEXHUYECKHE, PYUHBIE
- PaznoBec
- Juctrisarop
- DneKTpuyecKas IUInTa
- bana BonggHas
- OrHeTyILIUTENb
- CymuiabHBIN mKad
- Mukpockorn OHOJIOTUYECKHIMA
- [Ipubop 11 M3ydeHus 3JIEKTPONPOBOJHOCTU PACTBOPOB
- [Ipubop myist snexTpoim3a coseu
- [Ipubop myis mosydeHus: Tas3oB
- TepmoMeTp XUMHUYECKUN
- CeTKM MeTaJuIM4ecKue acOeCTUPOBAHHBIC
- lllTaTiB MeTa/MuecKuid ¢ HAOOPOM KOJIeI U JIaroK
- llItatuB nns mpoOupok
- CriupToBKa
- ApeoMeTpsbl

5. Ilocyma u BCmoOMOraresabHblE MAaTEpPUAIIBI:
- [IpoOupku
- Boponka naboparopHas
- Konbbl MepHbIE, KOHUYECKHE, KPYTJI0JA0HHbBIC
- [Tamoykn CTEKIJISHHBIC



- [lunetku rnazHble, MEpHbIE

- CTakaHbl XMMHUYECKHE Pa3HOM EMKOCTH
- Cr€kna mnpeaMeTHbIe

- Turmu Mertamuueckue u dapdoposie
- Hunuuapsl MepHbIe

- Jamika BhIMapuTenbHas

- CTynka ¢ MeCTUKOM

- I{unusl TUTENBHBIC

- epxkatenb ans mpoOUpok

- [Iunner

- [llmarens

- Kpyxka dapdoposas

- CTékiia 4yacoBble

- bymara ¢unsTpoBanbHas

- Bata rurpockomnuueckas

- Hosxaunesl

- Kapangam no crekimy

- Epmmn ny1s1 Mo¥Miku mpoOHpoOK U KOJIO

6. PeakTuBBl, MHIUKATOPBL:
- COTJIaCHO Y4YeOHOH mporpamme

7. TexHuueckue cpeicTtBa OOyUEHHS:
- KagponpoekTop (st ciiaiiioB)
- Komnsrorep (HOyTOYK)
- MyneTrMeuiiHas yCTaHOBKA
- DKpaH.



3.2. HUndopmanuoHHoe obecneyeHue O0O0yUeHUSA

Ilepeyenb pexoMeHAyeMbIX Yy4eOHbIX u3AaHuii, WHTepHeT-pecypcos,
AONOJIHUTEIbHON JIMTEePaTypbl.

OcHogHble UCMOUHUKU.

1. Tabpuensn O.C., OctpoymoB W.I'./ Xumus: yueOuuk — M.: Akanemus, 2014-336 c.

,ZIO”OJlHumeJleble UCIMOYHUKU .

1. babkos A. B., bapa6anosa T. ., [Tonkos B. A. / O6mias u Heopranudeckasi XuMus :

YU4eOHUK U1 MEIUIMHCKUX yumwnil u Kosuemkend — M. : TDOTAP-Meaua, 2016.-
384 c.

2. Penerutop mo xumuu /mox pen. A.C. Eroposa. — PoctoB-na-/lony. ®denukce,
2018. — 696 c.

Cnpasounas numepamypa:

1. http://www.informika.ru/text/database/chemy/START.html (OGy4aromas snHumKIONE-
JUSL: XUMUSL)
3. Xumus B Bonpocax u orerax. / FO.M.Epoxun. Mocksa «IIpocmexkt», 2016. — 144c.

4. Xumus. CnpaBounuk. / JL.H.baunos, W.JL.Ilepdunosa, JI.B.FOmameBa, MockBa
«IIpocnext», 2016 . — 156 c.

Hnmepnem-pecypcel, snekmponHvie yueOHble NOCOOUA U YUEOHUKU:

1. http://www.anriintern.com/chemistry/intro.shtml ( Dnexrponnsiii yueOuuk o obmiei u
HEOPraHMYECKOW XUMUH)

2. http://www.college.ru/chemistry/course/design/index.htm (Yue6n. nocobue no xumum,
coJieprkaiiiee 6a30BbIi U JOMOJIHUTEIBHBIN MaTepuall, WTIOCTPALIUH, CIIPABOYHbIE TAOIUIIbI,
pa300p pelIeHHH TUIIOBBIX 3a/1a4, 3aaHus IS CAMOCTOSTEILHON padoThI)

3. http://www.chemistry.ru (MurepakTuBHBI KypC XMMHH, BKIIOYAKOMIUNA yueOHUK, OOIIb-
II0€ KOJIMYECTBO MOJENEH M IEMOHCTPAIIUiA, CIPABOYHBIE MATEPHAIIBI, TECTUPOBAHME ).

http:// www.hemi.nsu.ru (Manyiinos A.B.,Poxnonos B.M.MHTepHET-y4€0HUK 110 XMMHUH)
http:// www. xumuk.ru/

o b

Yueono-memoouueckue nocoousn, pazpadoomannsvie npenooasamenimu OMK na
INEKMPOHHBIX HOCUMEAX:

1. OOmas U HeopraHuveckass XUMHsS (KOHCIEKT JICKIIUM)

2. Meronuueckue yka3zaHus K IPaKTUUYECKUM 3aHSITHUSIM MO0 00Ied M HEOopraHu4eCcKou
XUMUHU.


http://www.informika.ru/text/database/chemy/START.html
http://www.anriintern.com/chemistry/intro.shtml
http://www.college.ru/chemistry/course/design/index.htm
http://www.chemistry.ru/
http://www.himik.ru/

4. KOHTPOJb W OILIEHKA PE3YJBTATOB OCBOEHUS
JUCHUILIAHBI

KoHTpOJIb M _OLleHKAa pe3yJbTATOB OCBOEHHMSl IMCUMILUIMHBI OCYIIECTBJSIeTCS B Npouecce
NpoBe/leHUs MPAKTUYECKUX H Ja00paTOpPHbLIX PadoT, TECTUPOBAHMS, a TaK ’Ke BbINOJIHe-
HHUSl 00YYAOIIUMHCH WHIAMBHUAYAJIbHBIX 3a/IaHUH, MPOEKTOB, HCCJIEIOBAHUIA.

PesynbraTsl 00yueHust
(ocHOBHBIE yMEHHSI, YCBOEHHbIE 3HAHHS)

@®opMbI U METOAbI KOHTPOJII M OLEHKH
pe3yJbTaToB 00y4YeHUs

Ouenka pezyibmamoé 00yueHUs Npoeo-
oumca no 5-oannvnon cucmeme.

- Ouenka «5» cmasumcs, eciu obyuaowuiics
NOJHO U NOCIe008AMENbHO U3Na2aem U3yYyeHHblU
mamepuan, O0OHApyIcUsaem OCO3HAHHOE NOHUMA-
HUue mamepuana, Moxcem 000CHO8AMb CE0U CYHC-
OeHUsl, NPUMEHUMb 3HAHUe NpU peuleHuu 3a0ay
u cocmasnenuu Gopmyn u ypagHeHull, camoCcmosl-
MENbHO BblOeisiem 3aKOHOMEPHOCU, HAXOOUM
NPUYUHHO-CIeOCMBEHHble C853U, NOHUMAem Cyuy-
HOCMb XUMUYECKUX NPOUeccos, COOMHOCUM UX
CO CmpoeHuem MONeKYl XUMUYEeCKUX COeOUuHeHUll,
CaMOCMOSIMENbHO NPOSHOZUPYEm pe3yIbmamvl Xu-
MUYECKUX ONblMmo8, Npoeooum ONnblMmbvl, COOM00as
MeXHUKy 0e30nacHocmiu.

- Onenka «4» cmasumcs, eciu omeem y006-
Jiemeopsem mem dice mpeboSaHusM, 4mo u 0

ommemxu «5», Ho oonyckaem 1-2 owubox Ko-
mopule cam dice ucnpaeisiem u 1-2 nedouéma.

- Onenka «3» cmasumcs, eciu obyuarowuiics
0OHapydicueaem 3HAHUE U NOHUMAHUE OCHOBHBIX
NONOMNCEHULl, HO Uu3lazaem Mamepuanl HenoIHo U
HeNnocieo008amenbHo U OONYCKaem HemouyHOCmU,
He ymeem OO0CMAMOYHO 21YO0KO U 00Ka3ameb-
HO 000CHO8AMb CBOU CYIHCOEHUs U NPUBecmu
npumepwl, 0onyckaem OwubKu Npu paccmaHoske
KO3 huyuenmos 6 ypasHeHusxX u HemoyHOCMU 6
BbIUUCTICHUSIX.

- OueHka «2» cmaeumcs, eciu 06yuaIOWUTICS
0bHapydicueaem Heznawue OOIbULE 4ACMU BON-
poca, oonyckaem OwUOKU 6 POpMYIUPOBKAX, UcC-
Kaxcarowux ux cmulci, 6ecnopsaooyHo, beccuc-
MeMHO U HeYBepPeHHO u3iazaem Mamepuda, 00-
nyckaem 2pyovle OWUOKU Npu cocmasieruu Gop-
MY, YPABHEHUL XUMUYECKUX DPeaKkyuti u peuleHuu
3a0au.

OcBOEHHBIE _VMEHHUS

- IOKa3bIBaThb C MOMOIIBIO XHMHYECKHX
peakuuii XMMHYECKHUE CBOWMCTBA BEUIECTB
HEOPTraHUYECKOW NPUPOIBI, B TOM YHUCIIE
JIEKapCTBEHHBIX

HaOnronenue u OLEHKA BBITIOJTHEHUS TPaK-
TUYECKUX JICHUCTBUHU.

Pemrenne cuTyalimoHHBIX 3amad.
IIpoBepka yMeHUN COCTaBJIEHUS ypaBHE-
HUM TIPOTEKAIOINX PEAKLINM.




- COCTaBJIATH q)OpMy.IIBI KOMIIJICKCHBIX CO€C-
I[I/IHeHI/Iﬁ N JaBaTb UM HAa3BAHHA,

HaGnronenue u olieHKa BBIMOJHEHUS MpaK-
TAYECKUX YIPAXKHEHU.

OueHka MHIMBUAYaJbHBIX 3aJaHUM.
YCTHBI CEeMHHAp.

OcCBOCHHBLIE 3HAHUSA

- IEPUOJUYECKUN 3aKOH M XapaKTEPHUCTH-
Ka DJIEMEHTOB IEPUOJUYECKON CHUCTEMBI
.M. Menneneena,

[IncbMeHHBIM, WHIAWBHUIYAJIbHBIM, TECTO-
BbIM, ()POHTANBHBINA OMpPOC.

- OCHOBBI TCOPHH IIPOTCKAHHUA XHUMHNYCC-
KHUX IIpOHecCCOB

NuauBryalibHbIA YCTHBIM W TTUCHhMEHHBIN
o1mpoc.

OneHka »3JIEKTPOHHBIX MPE3CHTAIUU 10
3aJaHHON TeMme.

- CTPOCHHE WU PEAKUMOHHBIE CIIOCOOHOCTH
HEOPraHUYECKUX COCIUHEHHUI;

WuauBuayanbHbli U (QpOHTANBHBIN, yCT-
HbId U MHUCBMEHHBIA OIPOC.

CocraBnenue rpapuueckux ¢Gopmys HeOp-
FaHWYECKUX COCIMHEHUM, YPAaBHCHUU XU-
MUYECKUX PEaKIUN.

- CIOCOOBI  MOJTYYCHUS HEOPTraHMYECKUX
COCJIMHCHM;

CocraBiiecHUE ypaBHEHUM peakIUil XUMU-
YECKUX MPEBpPAIICHUN.

NuauBuyabHbld YCTHBIA M TIMCHMEH-
HBI OMpPOC.

- TEOpHsI PaCTBOPOB U CHOCOOBI BbIpaXKke-
HUS KOHUEHTpAlMu pacTBOPOB;

Pemenne 3amau.

NHnuBuayabHBIM YCTHBIA M IUCHMEHHBIN
orpoc.

OneHka HIEKTPOHHBIX MPE3EHTAUUN I10
3aJaHHON TEME.

- GopMyJIBI JIGKAPCTBEHHBIX CPEACTB HEOP-
FaHUYECKOW MPHUPOIBI.

Y CTHBIN, TUCBMEHHBIN, WHIUBUAYaJIbHBIN

U (pOHTAIBHBIN OMpoC.

OlrieHKa 2JICKTPOHHBIX TPE3EHTAIUd U pe-
dbepaTUBHBIX COOOIICHHWM IO 3a/JJaHHOM Te-
M€ JHUCHMIUIMHEL.

Kpurepun oumeHkH »3K3aMeHa:

- YPOGEHb YCBOCHUA CHMYOCHMAMU Mamepuana
npPeodycCMOmMPEHHO20 YUEOHOU NPOZPAMMOI
OUCUUNTTUHDL;

- YPOGEeHb 3HAHUIL U YMEHUIl, NO0360JIANOUUX
CIMyOeHmy peuiams Xumuueckue 3aoadu,
COCMAagnAmsy YypPaGHEeHUsA PeaKkuuil;

- 000CHOBAHHOCM b, YéMKOCMb, NOJITHOMA U3J10-
HCEHUSL OMBEM06, NOOMEEPHCOAemMvlxX Gopmy-
aamu, cxemamu, ypagHeHUAMU peaxyuil.




AEEIE A

12,

13.

14,
15.

16.
17,
18.
19.
20.
21,

22,
23.
24,
25.

[Tpunosxxenue Nel.
Temvt pepepamuenvix cooodouwienuil.

XUMHS 1 HAHOTEXHOJIOTHH.

KomMrinekcHble coeIMHEeHNs B MEAUIIMHE U (PapMaliui.

CoBpeMeHHbIE TEOPUU XUMHUYECKOU CBSI3U B KOMIUIEKCHBIX COCIMHEHUSIX.
KoMriiekcHble COeTMHEHHS] B XUMHUYECKOM aHaJIU3e.
OKHCITUTETFHO-BOCCTAHOBUTENLHBIE  PEAKIMK, WX  OWOJoTWYeCKas pojab |
npuMeHeHue B (hapMaliuu.

Conm, ux yyactue B 0OOMEHE BEIIECTB ¥ MPUMECHECHHUE B MEIUIIHHE.

VcTuHHBIE pacTBOPHI UX POJIh B MEAUITMHE U (hapMarlum.

bop u amomMunmil B OM0I0TMN, MEAUIIMHE, (hapMallii, X OMOJIOTUYECcKasi pOJib.
p-OnemenTs! |V rpynibl B OMOJI0THH, MEAUITMHE U (papMallii.

. p-OnemenTsl V Tpynmsl B OUOJIOTUH, MEIUIIMHE U (papMaliuu.
. p-Onementsl VI Tpynmel — cepa U celeH, UX POJb B OWMOJOTHUH, METUIMHE U

bapmanum.

p-Onementsl VIl rpynmel, ux pojib B OHOJOTMYECKUX CHCTEMax, MEIUIIUHE WU
dbapmanum.

["anmorensl u ux Gapmripenaparsi.

Kucnorusie AOKIH UX BIIMAHHUC HAa OKPYZKAIOIMIYIO CPCAY U 3A0POBLC YCIIOBCKA.
Meraisl B OpraHu3Mc 4CJI0OBCKA.

buonoruyeckast poins d-31emenToB | u |l rpynn 1 X TOKCUKOJIOTHYECKOE 3HAUCHHE.
d-DnemenTsl | rpymmbl, poib B OMONIOTHA, METUIIMHE U (papMaliny.

d-DnemenTst || rpymel, posib B OMOIOTHN, MEIUIIMHE U (hapmaruu.

d-Dnementst VI rpymnmbl, posib B OMOJIOTHH, METUITMHE U (hapMallyH.

d-Onementst VII rpymiiel, posib B OMOJIOTHHU, MEUIIMHE U (apManuu.
Menuko-6uomnoruueckas posb d-amementoB VI rpynmer. @apmnpenapaTsl kene3a u
KoOasnbTa.

Tokcuueckoe nercTBre TSHKENBIX METAIIIOB U TPO(ECCHOHATIbHBIE OTPABIICHHUS.
Conu TSHKENBIX METANIOB — aHTUCENTHKHU.

buoreHHas pojib MAKpO3JIEMEHTOB.

MUKpPO3IEMEHTHI U 3I0POBHE YEIOBEKA.



24,
25.

[Tpunoxxenue Ne2.
Temwl npezenmaunuil.

[lepmonuuecknii 3aKOH © TIEPUOAWYECKass cucTeMa dneMeHToB. COBpEMEHHBIE
aCIEeKTBHI.

KoMriiekcHble COEIMHEHMs: WX CTPOCHHME, CBOWCTBA MU MEIUKO-OMOJIOTUYECKOE
3HAuYCHUE.

Posb mosiipu3alimOHHBIX B3aWMOJIECHMCTBUM B HEOPraHUYECKOM XUMHH.

MexaHu3Mbl HEOpTaHHYECKNX peakiii. CBOOOTHOPAINKAIBHBIE PEAKIIMH U JKUBBIE
OpTaHU3MBI.

ConpspKeHHBIC U IEPUOINIECKAC PEAKIIUHA UX POJIh B )KUBBIX CHCTEMAX.

XuMuueckasi TepMOJUHAMUKA, 3HAaUCHHE [ hapMaiuu.

XUMHUYECKHE PeaKTUBBI, KBATU(UKAIMSI YUCTOTHI, IPUMEHEHNE B (hapMaliuu.
p-Onementsl |l rpynmer B Ouosnoruu, MeauiHe U GpapMarivi.

Hosgeliue annotponsl yriaepoja U HAaHOTEXHOJOTHHU.

. A30T, pOoJIb €r0 COeIMHEHUI B OMOJIOTUH, MEUIIUHE, (apMalluu.

. ®ocdop, poib ero COeTMHEHN B OO0, MEAUIIMHE, (papMaliH.

. Buomornueckast posb 1 TOKCHYECKOE JEHCTBUE P-2JIEMEHTOB V TPYIIIIBI.

. p-OnemenTtsl VI rpynimsl, UX COEIMHEHUS, TPUMEHEHUE B METUIIMHE.

. Bona: coBpemenHas XuMusi 1 HAHOTEXHOJIOTHH.

. [lepokcun Bogopoia, broaoruyeckast poJib, IpUMEHEHNE B MEUIIMHE U (hapMalliu.
. Bc€ o dprope. @Top u ero coeauHeHUs B OMOJIOTUH, MEAUITUHE, (hapMaIuu.
. XJI0p ¥ €ro coeAMHEHUs B OMOJIOTUH, MEUIIMHE, (Dapmaiuu.

. Bpom, #ion 1 ux coequHEHUs B OMOJIOTHH, METUITMHE, (hapMaIuu.

. Menb, cepedpo, 30JI0TO UX pOJIb B MEIUIIMHE U (hapMalliu.

. XpoM 1 MOJTUOACH KaK OMOJIOTHICCKH-aKTUBHBIC METaJLIHI.

. Mapraseri ero poyib B OMOJIOTHH, MEAUIMHE U (papMaIiii.

. d-Dnementst VIII rpymmsl, posib B OMOIOTHH, MEAUIIMHE U (hapMalliu.

. Tokcuyeckoe aericTBre 0-3J16MEHTOB U PO ECCUOHATBHBIC OTPABICHHUS.

3arpsi3HEHHUE OKPYKAIOIIEH CPEbI.
S-OneMeHThl | rpynibl, UX pojb B OMOJOTHYECKUX CUCTEMAX, MEIULIMHE U (DapMaluu.
S-OnemenThl || rpynmel, UX posab B OMOJOTMYECKUX CUCTEMAX, MEIULIMHE U (DapMalluu.



