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JIMCT COI'JTACOBAHUA
padoyel NporpaMmMbl AUCHMILIMHBI (MOAYJIs1)

Pa3paboTuuk:

»
Ocuna K.B., 10o11eHT, K.X.H., JJOIEHT (é.‘e‘tazs,/

(DHO, oondcrocms, yuenas cmeneHv, yueHoe 38aHie) (noonucv)



1 Hean u 32724 0CBOEHMSI JUCHHUILIUHBI (MOLYJIs1)

Ieqb10 OCBOEHUS TUCHMIUIMHBI ABIsSETCS (HOPMUPOBAHUE €CTECTBEHHOHAYYHOTO MBIIILIE-
HUS, paCIIMPEHUE 3HAHUNW O CTPOEHUU BEILECTBA I IOHUMaHUS OKPYKAIOIEr0 MUpa U SBJICHUN
HPUPOIBI, YTITYOJIEHHE PECTaBICHUN O COBPEMEHHOM (pr3nyecKkoil KapTHHE MUpA.

3agayamMu OCBOCHHS JUCLIUIUINHBI SBIIIOTCSA:

— U3Y4CHHUE OCHOBHBIX XUMHUYECKUX SIBIICHU;

— oBJIajieHue (QyHJAMEHTAIbHBIMU MTOHSTUSAMH, 3aKOHAMU U TEOPHSMU XUMHUH, XMMHUYECKON
TEPMOJAMHAMUKH, KUHETUKH, PABHOBECUS U PACTBOPOB, IEKTPOXUMUYECKHX ITPOLIECCOB;

— OBJIAJICHHE METOAAMU U IPUEMaMU PEIIEHUs] KOHKPETHBIX 3334 U3 00JaCTH XUMUHY;

— (opMHpOBaHNE HABBIKOB IMPOBEJCHUS XUMHYECKOTO SKCIEPUMEHTA, YMEHUS BBIICISATH
KOHKPETHOE XMMUYECKOE COep)KaHUE B MPUKJIIAIHBIX 33/1a4ax yuyeOHOW U mpodecCHOHAIBHOM Aes-
TEJIbHOCTH

2 MecTO QUCHUILIHHBI (MOYJIsI) B CTPYKTYpPe OCHOBHOI NMpodeccHoHab-
HOH 00pa3oBaTe/IbHOM NPOTrPaMMbI

JlucimiuinHa (MO/yJIb) OTHOCHTCS K 0a30BO# 4acTH OCHOBHOM MpodecCHOHaIbHON 00pa3o-
BaTEJIbHON POTPaAMMBI.
Huctunnuna (Moayine) uzydaercs B | u |l cemectpax.

3 IlepeyeHb MIaHMPYeMbIX Pe3yJIbTATOB O0OyYeHHUSI MO AMCHUIIMHE (MO-
YJII0)

[TepedeHb MIaHUPYEMBIX PE3YJIbTATOB O0YUCHUS MO AUCHHUILTHHE (MOAYIIO), COOTHECEHHBIX
C IUTAaHUPYEMBIMH pe3ybTaTaMHU OCBOECHMSI OCHOBHOM IpodeccroHabHOM 00pa3oBaTeabHON Mpo-
rpammbl (GOpMHUPYEMBIMU KOMIETEHLUSMH), YCTAHOBJICHHBIMHM B OOIIEH XapaKTEepUCTHKE OCHOB-
HOM npodeccroHabHON 00pa30BaTeIbHON MPOrPaMMBbI, TPUBEAEH HUKE.

B pe3ynbraTe 0cBOE€HUS AUCUUIUIMHBI (MOAYJIsS) 00ydaromuics JOKEH:

3HaTh:

1. OCHOBBI METOJIOB OIHMCAHUS XMMHUYECKUX PEAKIMA W PABHOBECHI B PacTBOPAX JJIEKTPO-
JUTOB, POJb (DU3UKO-XUMHUYECKHX TPOIECCOB B OMOTEXHOJIOTHMUECKUX HCCICIOBAHUN H TPOU3-
BoacTB (ko kommereniuu — OITK-1, kox unaukaropa — 1.1)

YMeTh:

2. IPUMEHSTh TOJYYCHHBIC 3HAHHS MO XMMHHU TMPH HU3YUYCHUH JPYTUX IUCHUIUINH (KOJ
kommetenimu - OITK-1, kon nHaukaropa — 1.2)

3. BBIIETISITh KOHKPETHOE XHMMHYECKOE COJIep)KaHWe B MPUKIAAHBIX 3amadax mpodeccro-
HabHOU AesTenbHOCTH (Ko KomreTeHnuu — OITK-7, kox nHauKaTopa — 7.2).

Baaners:

1. HaBBIKAMH BEJICHUS XUMHYECKOTO H (PU3UKO-XHMHUYECKOTO IKCIIEPUMEHTA C COOIIOICHH-
€M TpaBHJI TEXHHKU OE30MaCHOCTH, MPOU3BOJICTBEHHON CAHUTApHH, MOXKAPHOW OE30MacHOCTU U
oxpanbl Tpyaa (kox kommneteniuu — OITK-7, kon unaukaropa — 7.3).
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4 O0beM U copepkaHue TUCIUITUHBI (MOILYJIA)

4.1 O0beM JUCUMILUIUHBI (MOXYJIfA), 00beM KOHTAKTHOM U CAMOCTOATE/b-

HOW paldoThl 00y4aroLIerocsi MpM OCBOCHHM JAUCHUILIMHBI (MoayJsi), ¢opMbl
MPOMEKYTOYHOM aTTeCTALMHU 0 JMCHHUILIMHE (MOAYJII0)
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Ounas dhopma 00yueHus
1 13 4 144 32 96 0,25 | 15,75
2 C) 4 144 32 64 2 0,25 | 45,75
Hroro — 8 288 64 160 2 0,5 61,50
3aounas popma 06ydeHus
1 13 4 144 4 2 8 0,25 | 129,75
2 C) 4 144 4 2 8 2 0,25 | 127,75
Hroro — 8 288 8 4 16 2 0,5 257,5

VYcnoBHbIe cokpateHus: O — sk3ameH, 34 — 3auet, /I3 — nuddepeHpoBaHHbIi 3aueT (3aueT

¢ ouenkoif), KII — 3ammura kypcoBoro npoekra, KP — 3amura kypcoBoii paboThl.

4.2 Conep:kaHue JIEKIIMOHHBIX 3aHATHI

Ounas ¢popma 00yueHus

Ne Tembl JICKIMOHHBIX 3aHATHI
n/n
1 cemecmp

1 |BBexenue. ATOMHO-MOJEKy/sipHOE yueHue. OCHOBHbIE MOHATHS XUMUH. AToM. MoJekyia.
XUMUYECKUHN 37IeMEeHT. M30TOMHBIN COCTaB XMMUYECKUX 3JIEeMEHTOB. IIpocTtoe u crnoxHoe
BELIECTBO. XHMUYECKUN HKBUBAJEHT. (OCHOBHBIE CTEXMOMETPUYECKUE 3aKOHBI, HX
COBpEMEHHasi TPAaKTOBKa.

2 |Tepmonunamuka. HampaBneHHOCTh XUMHUYECKUX peakuuid. BHYTpeHHss SHeprus CUCTEMBI.
[lepBoe Havano tepmonuHaMuku. [ToHsTHe 00 sHTaNbIMK. V3MEHEHHE SHTAIBIINU B XOJI€
XUMHYECKHX TNpeBpariennii. CTanaapTHas SHTaIbINUA 00pa3oBaHUs BellecTB. 3akoH ['ecca
U €r0 CJEACTBHSL.

3 |Ilonarue 06 suTponuu. CtanmapTHas >HTpomnus BemecTta. [lonstue o0 sHeprun ['n6oca.
CootHomieHre n3MeHeHus sHeprun ['md60ca 1 U3MEHEHUH SHTANBIIUU U SHTPOIIUU CUCTEMBI.
CrannaptHas sHeprusi ' m066ca o0pa3oBaHus BEIIECTB.

4 | Xumuudeckass KUHETHKAa. [OMOreHHble U TeTeporeHHbie peaknuu. [lopsgoxk u

MOJIEKYJISIPHOCTh peakiui. CKOpOCTh XUMHUYECKOW peakiuu. PakTophl, ONpeAesAonue
CKOPOCTh XHMHUYECKOW peakuuu. 3aKOH JeWCTBYHOIMX Macc. KoOHcTaHTa CKOpOCTH

XUMUYECKOH peakuuu. MHOToCTaguiHble MPOLECCHl U 3aKOH ACUCTBYIOIIMX MaCC.




TeMbl JeKIIMOHHLIX 3aHATHH

Binsaue Temmeparypel Ha  CKOPOCTb  XMMHMYECKOM peakuuu. TemmeparypHsli
KOYQQHUUUEHT CcKOpocTH. OHeprus akTtuBauuu. DakTopbl, ONpPENENAIONNEe BEIUYUHY
SHEPruM aKTUBALlMM. DHEPrus aKkTUBALUMU U CKOPOCTh peakuuu. MeTozasl ornpeseseHus
9Hepruu aktuBanuu. IlepexonHoe cocTossHME WM AKTUBUPOBAHHbBIN KOMIUIEKC. Y paBHEHUE
Appenuyca.

OOpatuMble 1 HeOOpaTHMble XUMUYECKHE peakluu. XuMuueckoe paBHoBecue. KoHcranra
XUMHUYECKoro pasHoBecusa. Cnsur xumumdeckoro paBHoBecus. [lpunnun Jle Ilatense.
Karanus. BnusHue karanusaTtopa Ha CKOPOCTb XMMMYECKOM peakuuu. ['OMOreHHbIE U
TETEPOreHHbIE KATAIUTUYECKHE peakuuu. I[IpoMexyTOuHBIE CTaiud B TOMOICHHBIX H
IeTEPOreHHBIX KaTAJIUTUYECKUX PEaKLUsX.

Crpoenue aroMoB 37eMeHTOB. COBpeMEHHBIE MTPEACTABICHHS O CTpOoeHUH aroma. [lonsTue
00 2JIEKTPOHHOM 00JIaKe. DNEeKTPOHHAsI INIOTHOCTh. KBaHTOBBIE UKcia KaK XapaKTePUCTHKHI
COCTOSIHUSL 3JICKTpOHAa B artome. S-, p-, d-, f- smekrponsl. [loHSTHS: 3HEpPreTHYECKUIt
ypOBEHbB, OYpPOBEHb, aToMHast opoutans (AO). [Ipunnun [Taynu 1 eMKOCTb 31€KTPOHHBIX
obomouek. [IpaBuino XyHIa W TOPSIOK 3alOJHEHHS aTOMHBIX opoOwurtaneit. CTtpocHHe
JNEKTPOHHBIX 000JI0YEK ATOMOB AJIEMEHTOB.

[lepuonnueckuit 3axkon .M. MengeneeBa. Ilepuonuueckas cuctema. OcoOeHHOCTH
3aI0JIHEHHSI DJIEKTPOHAMH aTOMHBIX opOuTajiel u (GopmMupoBaHHe MEpHOAOB. S-, p-, d-, f-
JJIEMEHTH W WX pacrnoyiokeHne B Ilepmommdeckoir cucteme. [naBHBIE W MMOOOYHBIC
noArpynmnsl. [lepnoinyHOCTh CBOMCTB ATOMOB M MX COE€AMHEHUM.

XnMuyeckas cBsI3b. KonmmdecTBEHHEBIC XapaKTCPUCTHUKU XUMHYECKOH CBsi3U. OCHOBHBIE
TUIIBI XMMUYECKOM CBSI3U: KOBAJIEHTHAs CBsA3b, MOHHAsA CBA3b, MeTajuiMyeckas. OOmue
0COOEHHOCTH MeXaHU3Ma 00pa30BaHUs KOBAJICHTHBIX U MOHHBIX CBA3eH. MeTo 1 BaJleHTHBIX
cBsizell. BaleHTHOCTh M CTeNeHb OKHUCIEHHS aTOMOB JJIEMEHTOB B HUX COCIUHEHHUSX.
OcobenHocTr 00pa3oBaHus CBsI3€H MO JOHOPHO-AKIIENTOPHOMY MEXaHU3MY. XHUMHUYECKas
CBSI3b B KOMIUIGKCHBIX COEAMHEHHUSX. [MOpuan3anuss aroMHbIX opOuTanedl u
IIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI U MOHOB. IIpocTeiiine Tubl THOpUAN3aLH.

10

MexmonekynsapHble  B3aumojaenctsus. Cunbsl  Ban-nep-Baansca.  OpueHTallMOHHOE,
WHIYKIIMOHHOE W JIMCIIEPCHOHHOE B3aMMOJCUCTBUSA. ODHEPTrUs MEKMOJICKYISIPHOTO
B3aMMOJICVCTBUSI B CPAaBHEHUU C DHEPrUe€d XUMHUUYECKOTO B3auMOAEHCTBUA. BomoponHas
cBs3b. [Ipupoma BoAOpOaHOM CBsI3U. MeX- U BHYTPUMOJEKYJIApHAs BOAOPOAHASA CBS3b.
Bnusnue BomopoaHON cBsi3W Ha (PU3MYECKHE CBOICTBA BEIIECTB C MOJICKYISIPHOU

CTPYKTYPOM.

11

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE pPEAKUNUU. THIBI OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii. 3aBucumocte OBP ot kucnorHoctm cpenpl. CocTaBieHHE ypaBHEHMI
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX ~ peakuuil.  Ilogbop  kosd¢ummentoB:  MmeTox
JIEKTPOHHOIO0 OajgaHca, METO/I MOTypeakui.

12

lanpBanmyeckuii 3meMeHT. OKUCITUTEIHPHO-BOCCTAHOBUTENBHBIN (PEIOKC-) MOTEHITMAT KaK
KOJIMYECTBEHHAsA XapaKTEpPUCTHKa peloKc-cucTembl. YpaBHeHue Hepucra. CranaapTHbie
pElIOKC-TIOTEHLIMAAbl M CHOCOOBI  MX  ONpeleNneHus. BoIopoaHbI  3JEKTPOA.
DNEeKTPOXUMHUYECKUNA Pl HanpsDKEHUH MeTaioB. Pelokc-moTeHuuanbl W OLIEHKa
HANPABJIEHUS U MOJHOTHI NTPOTEKAHUSI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.

13

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIMM C YY4aCTHEM  DJIEKTPUYECKOrOo  TOKa.
WNuepTHBIE U aKTHBHBIE AMEKTPObl. CXeMBI TIPOIIECCOB HA JJICKTPOJAX MPH DJICKTPOITH3E
pacIuiaBoB ¥ BOJHBIX PACTBOPOB.

14

O6mmit 0630p MertamioB. OcoOeHHOCTH cTpoeHUss aToMOB. OcoOCHHOCTH (U3HYECKUX
cBOMcTB MeTaiuoB. Kpucramnudeckas cTpykTypa MeTauioB. “Merannndeckas” CBsI3b U €€
ocoOeHHOCTH. DOPMBI HAXOXKJEHHUS METANIOB B npupoze. OOmmue MeTo bl MOTy4EeHUs Me-
TaJIOB. XMMHUYECKHE CBOICTBa MeTauIoB. OTHOLICHHE METAJUIOB K AJIEMEHTAPHBIM OKHC-
JUTENSIM, BOJIE, KHCIIOTaM, pacTBopam 1esnouei. [TaccuBanys MeTauios.




n/n

TeMbl JeKIIMOHHLIX 3aHATHH

15

Kopposus MetamuioB. XuMudeckasi 1 JIeKTpoXumMudeckas kopposust. Pabora koppo3uoHHo-
IO TaJbBaHUYECKOr0 JIEMEHTa. TepMoauHaMu4ecKas BEPOSTHOCTh MPOLECCA DIIEKTPOXH-
MHUYECKO Koppo3uu. Kimaccudukamnust MeTaimioB Mo uX TePMOAMHAMHYECKOW HEYyCTOWYH-
BOCTHU B HauboJiee pacpoCTpaHEHHbBIX KOPPO3UOHHBIX CPEAaX.

16

Meroas! 3alMTBI METAJIJIOB OT KOPPO3HH. JIakOKpacouyHble OKPBITHs. MeTaimmyeckue mno-
KPBITHS, KaTOAHBIE M AHOAHBIE. 3aLIUTHBIE HEMETAIUIMYECKHAE MOKPBITUSA: OKCUANPOBAHUE,
¢dochatupoBanme. DIEKTPOXUMHUECKUE METO/bI 3aIIUTHI (KaToIHAas!, MPOTeKTOpHast). MH-
TMOUTOPBI KOPPO3UH, KOPPO3ZMOHHOCTOMKHUE CTAJIU U CILIABbI.

2 cemecmp

17

KomnuratuBueie cBoiicTBa pacTBOpoB. (OcMoTHYECKOE JaBjieHUE. 3akoHbl Payis.
Kpuockornus. D0yTUOCKOIIHS. PactBops1 AJIEKTPOJIUTOB. DNEKTPOIIUTUYECKAS
nuccounanua. OCHOBaHMST W KHUCJIOTBI C TOYKM 3PEHHUS TEOPUHU BJIEKTPOJIUTUYECKOM
nucconuanuu. Crnadble U CWIbHBIC AJIEKTPOJIUTH. CTENeHb IHUCCOIUAIMU 3JIEKTPOJIUTOB.
KoHmeHTpanyuss MOHOB B pPacTBOpe M aKTHBHOCTh. PaBHOBecus B pacTBopax cCiaObIX
anekTposuToB. KoHcTaHnTa aucconumanuu. 3akoH pa3daBieHus. MonHoe mnpousBeneHue.
Bomopoansriii moka3arens. Pacyer pH B pacTBOpax CHIIBHBIX U CIa0BIX 3JIEKTPOIUTOB.

18

I'mpponus costeid. Yetslpe TvIa COJIEH B 3aBUCHMOCTH OT THIPOJIN3YEMOCTH COCTABIISIIOIINX
UX UOHOB. BimsiHue npuponsl, 3apsia U paguyca HOHOB Ha UX THAPOIU3yeMOCTb. CTeneHb
ruaponusa. Koncranrta rugponusza. BiausHue KoHIEHTpanuu pacTBopa, Temieparypsl, pH
cpelapl Ha creneHb ruaposan3a. COBMECTHBIM THUAPOIM3 COJEH. YCIOBUS IOJABICHUS
THJIPOJIN3A.

19

Bydepnsie pactBopbl, MexanusM 0ydepHoro aeiicteus. Pacuet pH OydepHbIX pacTBOpOB.
PaBHOBeCHs B pacTBOpax KOMIUIEKCHBIX COeIMHEHNI. KOHCTaHTa HECTOMKOCTH KOMILJIEKC-
HoOro noHa. PaBHOBecHe B cucTeMe 0calok — pacTBOp 3JekTponuTa. [Iponssenenue pactso-
puMocTH. Y cioBus 00pa30BaHUs M PACTBOPEHHSI OCAJIKOB.

20

Xumus p-anementoB VIl rpynnel. O0mas xapakrepucTruka 31eMeHToB. CTpOeHHE aTOMOB.
W3MmeHeHne Mo rpynne aTOMHBIX paguyCOB, MOHHM3ALMOHHBIX IOTEHIMAIOB, CPOACTBA K
IEKTPOHY U DIIEKTPOOTPHULIATEIILHOCTU 3JeMEHTOB. ['amoreHoBomoponbl. PeaknuoHHas
CrocoOHOCTh. BoccTaHOBUTENBHBIE U KUCIOTHBIE CBOMCTBA. OOIIMEe MPUHIUIIBI TOTYYEeHUs
raJloreHoBo10po10B. Kucnopoaconepkaiue coeinHeHus xjiopa, Opoma u Moja.

21

Xumus p-snemertoB VI rpynmsl. O0mas xapakTepucThka 31eMeHToB. CTpoeHHne aTOMOB.
N3meneHne mo rpymnmne aTOMHBIX paguycOB, MOHM3ALMOHHBIX MOTEHIHAIOB, CPOJCTBA K
JJIEKTPOHY U DJIEKTPOOTPULIATEIBLHOCTH JIEMEHTOB. BaJeHTHOCTh M CTENEHU OKHUCIICHUS
aToMOB. M3MeHeHue 1o rpynmne yCTOMYMBOCTH COCIMHEHUI B BBICIIEH CTENIEHW OKHCIICHHS
aTOMOB. [3MeHEHHE METaJUIMYeCKOro M HEMETAJUIMYECKOrO0 XapakTepa JJIEMEHTOB IIO
rpynie. XMMHUYECKHE CBOMCTBA MPOCTHIX BemECTB. OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE
cBONCTBAa. BojmopoaHsle coeaVHEHUs CEpbl, CEleHa, Tellypa. XajabKOIC€HUIbl METaJlIOB
(cynbuabl, ceneHuabl, TEIypuIbl), MOJIydeHHe U cBoiicTBa. [uapocynbdunbl u
nonucynbhuasl MetanoB. CynbGuabl METaUIOB KaK BaKHEHIIIee MUHEPATbHOE ChIPhE.
Kucnoponueie coemuHeHust cepwl, celeHa, Teulypa co creneHbto okucienus (IV).
Kucnopoansle coennHeHus cepsl, ceyeHa, Teutypa co crenenbto okucinenus (VI). Oxcun
cepol (VI) (cepHbIil aHTHUOPHI), €TO0 CTpOCHHE, (PU3NYECKUE W XWMHUYECKHE CBOWCTBA.
CepHas KHCIIOTa — BaKHEHIIAsT U3 MUHEPAIBHBIX KHUCIOT, €€ MOJIYYEeHUE U NPUMEHEHUE.
CrpoeHne u cBoiicTBa cepHOH KHCIOTBl. CpaBHEHHME KHUCIIOTHBIX, OKHCIMTEIBHO-
BOCCTAHOBUTEJIBHBIX CBOWCTB M TEPMUYECKON YCTOWYMBOCTH CEPHOU M CEPHUCTOM KUCIIOT.




n/n

TeMbl JeKIIMOHHLIX 3aHATHH

22

Xumus p-3sieMeHToB V rpymibl.O0mas XxapakTepucTuka azota. AMmuak. Ctpoenue, Gusn-
YeCKHe U XUMHYECKUe cBoiicTBa. [TonyueHre aMMuaka B 1abopaTtopuu. AMMHAKATHI.
Kucnopoansie coequnenust azora. CocTaB, CTPOCHUE M 3aKOHOMEPHOCTH B HM3MCHECHUH
CBOMCTB OKCHIOB a30Ta. TepMUUecKoe pa3iokeHHe HUTPATOB.

O6mas xapakrepuctuka pochopa. Amorponus. Bogopoausie coenunenus pocdopa.
[anorenusl Gpocdopa, okcoranorenuabl. Kucmopoansie coenunenus: gpocdopa — oKcusl,
KHCJIOPOJICOICPIKAIIHE KUCIIOTHI.

23

Xumus p-snemeHTtoB IV rpymmel. O0mas xapaktepucTuka yriepoaa. Kpucrammmueckas
CTpYKTypa anmMasza W rpadura. Xumudeckue coictBa yriepoaa. Oxcun yraepona (II)
(yrapusiii Ta3). Oxkcup yraepona (IV) (yriekucnisliii ra3), Moxy4eHue, CTPOCHHE MOJIEKYJIbI,
(bu3nyecKkre 1 XUMUYEeCKHe CBOMCTBA. YTOoJIbHAs KUCIO0Ta, KapOOHAThI, THAPOKAPOOHATHI.
OOmias xapakTepucTuka KpeMHUs. BogoponHble M KHCIOPOAHBIE COCIUHEHHUS KPEMHUS.
Kpemuuesbie kucnotsl. CUIHKATHI, KX THIPOJIH3.

OOmiast xapakTepHCTHKa DJIEMEHTOB IMOATPYNIBI TepMaHus. VI3MeHEHHEe OKHCIUTEIHHO-
BOCCTAaHOBUTEIHHON YCTOWYUBOCTU COCAMHEHHM, COACPIKAIINX HIEMEHTHI B CTEIIEHU OKHC-
nenus (IV) u (II), no psany repmanuii—cBuHen. BaxHeilre coequHEHUs] repMaHus, 0JI0Ba
(IV) u (I) u ceunna (I1I) u (IV). IlpumeHeHNe U TOKCUYHOCTD.

24

Xumus p-anementoB III rpynmner. OOmas xapakrepucTika 31eMeHToB. CTpoeHHne aTOMOB.
M3MmeHeHune 1o rpynne aTOMHBIX paJuyCcOB U HOHU3ALUMOHHBIX MOTEHIMAIOB. BajgeHTHOCTD
U CTEIIEHHU OKMCIICHHs aTOMOB. M3MeHeHue 10 Ipynne yCTOMYUBOCTH COEAMHEHUN B BBIC-
1Iel cTerneHu okucieHus: aroMoB. OcoOble cBoiicTBa Oopa. XUMUUecKkue CBocTBa Oopa.
Pu3nuecKue U XMMUYECKHE CBOMCTBA METAJUIOB Ps/ia AIIOMUHUN — TAJUIMU. XHUMHYECKas
aKTUBHOCTb MeTauioB. [lonydyeHne u npumeHeHue amtoMuHUs. OKCUIBI U THIPOKCHIIBI
anemenToB (I1I). KucnotHo-ocHOBHBIE CBOWCTBA B psAy THAPOKCUIOB aIFOMUHMS — TaJUIHSL.
OTHolLIEHUE K KUCJIOTaM M IIEI0YaM.
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Xumus s-anementoB | (LI3) u I rpynn. O6mas xapakrepuctuka 1113. Ilonyuenue 11D B
METAIJINYECKOM COCTOSIHUM M3 NPUPOAHOTO ChIPbs. M3MeHEeHne XMMHYECKONH aKTMBHOCTU
I3 B MeTamuMueckoM COCTOSTHUU M0 psany Jutui—1ue3uid. ['mapokcunsr 119. [Monyuenue,
CTPOEHHE, CBOWCTBA, IPUMEHEHNE €JKOTO HATpa, eAKOro kainu. CTpoeHue, CBOMCTBA, MONIy-
yeHue, npuMeHenue coiueit 113.

OOmas xapakTepucTuka Oepusuius. BiausiHue ocoOeHHOCTEN cTpoeHHs aToMa OeprILIvs Ha
CBOMCTBa ero coenquHeHuil. 'mapokcua 6epusumsi, ero aMmpoTepHOCTb.

OOmas xapakrepuctuka mMaraus. Oxcull U rugpokcu Maraus. KapOonatsl maruus. I'na-
pOJIN3 pacTBOPUMBIX COJieH MarHus. [[puMeHeHne Maruust 1 €ro COeIMHEHI.

OO0mas xapakTepucTUKa MIET0YHO-3eMeNbHBIX 31eMeHTOB (I1[33).Oxcuabl u ruAPOKCUIDI,
ruapuabl 135, 'amenas u HerameHas n3BecTb. ['anoreHuabl, HUTpUIBL. PacTBOprMBbIE
(rayloreHu/1bl, HUTPATHI, alleTaTbl) U HepacTBOpUMBIE (Cyib(daThl, KapOOHATHI, OKCAIATHI)
conu. MI3MeHeHre TepMHUecKOl yCTOMUMBOCTH KapOOHATOB, CYlIb(aToOB, HUTPATOB B PSAY
KaJIbIIMH—Oapuid.
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Xumus d-snementos I rpynmel. OOmias xapaktepuctuka snemeHToB Ib rpynmnsl. Coeanne-
Hus meau (I1) u (I). Oxcunpl, ruapoxcuast. Jucnponopunonuposanue Meau (1). Comu menu
(IT) u (I) — momyuyeHue, cBOWCTBA, THAPONN3. BaxkHeIIne KOMIUJIEKCHBIE COSTMHEHUS MEIN
(IT) u (I), ux cocraB U CTpOEHUE.

Coenunenus cepebpa (I) — okcuz, THAPOKCH, paCTBOPUMBIE U HEpaCTBOpUMBIe conn. I a-
JIOTeHUHBIE, aMMHUAYHBIE U THOCYJIb(aTHbIE KOMIUIEKCHbIE coenHeHus cepedpa (I), momy-
YEHHUe, CTPOCHHE, YCTOMYNBOCTh, CBOMCTBA.

Oxcupapl 3o0no0ta (I) u (III), ux rugpatel. AypaTtel. ConM U KOMIUIEKCHBIE COEAMHEHHUS
30J10Ta, KX COCTAB, CTPOEHUE, CBOMCTBA. TeTpaxyiopo30J10Tasi KMUCIOTA.




n/n

TeMbl JeKIIMOHHLIX 3aHATHH
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Xumus d-snementoB Il rpynmer. O6mas xapakrepuctuka nemeHToB [Ib rpynmel. M3mene-
HUE TUIA CBSA3U B COCIMHEHMSAX JByXBAJICHTHBIX LMHKA, KaAMMs, PTYTU. AM(OTEpHOCTh
nunka (II). Kommnekcubie coenunenus muaka (II), kaqmusa (I1), pryru (II) — momydenwue,
COCTaB, yCTOMYMBOCTh. AMuAHbIE coequHeHus pryTu. Coequnenus prytu (I) — okcun, rua-
POKCHJ, IOJyYeHHE, CTPOEHHUE, CBOMCTBA. TOKCHMYHOCTh COEAMHEHMH KagMHs U PTYTH.
Crnioco0bl ycTpaHEHHs! 3apayKeHUs] HOMELIEHUI METaJUINYECKON PTYTHIO.

28

Xumust d-3nementoB IV rpymmel. O6mas xapakrepuctuka snemeHToB IVB rpymmsr. Coenu-
HEHHUSI 3JIEMEHTOB YE€TBEPTOM IPyMIbl CO cTeneHbio okucienus (IV): okcuabl U TuIpoKcU-
nbl. COCTOSIHME YeThIPEXBAJICHTHBIX TUTaHA, IUPKOHUS, TapHUS B BOJHBIX PACTBOPAX, BIH-
saHue pH cpeapl Ha paBHOBecHe TMIpoan3a. ['aloreHnIpl TUTaHa U €r0 AaHAJIOTOB, UX I10JIY-
YeHue, CTPOCHHUE, CBOMCTBa, MpuMeHeHue. [lepokcocoenquuenus tutana (IV). Okcua tura-
Ha (II). [Ipumenenue coeMHeHUI TUTAaHA, IUPKOHUS, TaQHHUS.

29

Xumus d-snementoB V rpymmbl. O0mas xapakrepuctuka snemMeHToB Vb rpynmsl. Coenn-
HEHUS 3JIEMEHTOB MSTON IPyHIbl cO creneHbto okucienus (V). Okcuabl BaHaaus, HUOOUS,
tanTana (V), nonydenue, cBoiicrsa. Bananuii (V), nuobuit (V) u tantan (V) B BOIHBIX pac-
TBOpax. Brmustaue pH cpenbl Ha COCTOSIHUE HOHOB JIIEMEHTOB MSATON TPYIIBI B BOJHBIX pac-
TBOpax. [lepokcuansie coenuuenus Banaaus (V). MiaMeHeHue yCTOMUYMBOCTH COSTUHEHH €
BBICIIMMH M HA3IIMMH CTENICHSIMU OKUCIICHUS B psay BaHanuii—tanTtan. [lomyuenue coenu-
nenuii Banaaus (IV), (I11), (II) B BogHBIX pacTBOpax.
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Xumus d-snementoB VI rpymmbsl. O0mmas xapakrepuctuka snemeHtoB VIb rpymmsl. Kucio-
POJHBIE COEAMHEHUS XpoMa, MosInOieHa, Bojib(pama co crenenbto okucienus (VI). Oxcun
xpoma (VI), nonyuenue, cBoiictBa. KucioTHO-OCHOBHOE paBHOBECHE B BOJIHBIX PAacTBOpax
xpomaroB. Okcuabl MonubieHa 1 Bodabdpama (VI), momyuenue, cBoiictBa. MonubaeHoBas
Y BOJIb(PaMOBast KUCIIOTHI.

[TpouzBoausie xpoma (II) — okcua, THAPOKCUI, CONH: XJIOPHUI, CyibdaT, amerar. Coeaune-
Hus xpoma (III) — oxcun, rugpokcun, conu. KomiuiekcHble COeTMHEHNST U ABOMHBIE COJH
xpoma (III). ComocraBiieHre KUCIOTHO-OCHOBHBIX M OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX
CBOMCTB coenHeHU Xxpoma co creneHsiMu okucnenus (II), (IID), (VI).
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Xumus d-anementoB VII rpynmner. O0mas xapakrepuctuka sneMenToB VIIb rpynmel. Co-
€AVHEHUS, COACPIKALIUE DJIEMEHTBI CEIbMOM TIPYIIBI B BBICIIUX CTEHNEHAX OKHUCIICHUS.
MaprasnoBasi 1 MapraHUOBUCTas KHUCIOTHI, MIEPMAaHTaHAThl U MAHIAHAThl — IOJYYEHUE,
CBOMCTBa, MpruMeHeHue. OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE PEaKIUU COEAMHEHUN Map-
raana (VII) u (VI). BausiHue Ha OKMCIUTEIHbHO-BOCCTAHOBUTEIBHBIN MPOIlECC KOHIIEHTpPa-
MM MOHOB BOJIOPO/Ia B BOAHBIX pacTBopax. Coenurenus mapranna (IV). Okcua maprania
(IV), crpoenmue, cBoiictBa. Comu mapranna (IV) m mMaHraHuTel — ToNydeHHE, CBOWCTBA.
OKHCINTENbHO-BOCCTAHOBUTEIbHBIE peakiuu ¢ yyactueMm mapranua (IV). Mapraunen (II) u
(IIT). Oxcuapl, TMAPOKCHUIBI, MX TOTYYEHUE, CBOMCTBA.
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Xumust d-amementoB VIII rpymmer. O6mias xapakTeprCTHKA jKene3a, KoOaubTa, HHKEIs.
BaneHTHbIE COCTOSIHUSA 3JIEMEHTOB TPHA/bI Jkele3a. M3MeHenne ycToiunBOCTH COEAMHEHNN
¢ am3mmmMa (I1) u Beicimumu (VI 1II) crenensimu okucneHus: B psany skene3o—Hukenb. Co-
€IMHEHHUS KeJle3a B pa3IMyuHbIX CTeNeHsX okucieHus. KapOonu xernesa.

Coenunenus kobanbta (1) u (III). Oxcuapl, runpokcuapl. CpaBHEHHE YCTOHYHMBOCTH KOM-
riekcHbIx coenuHenuit kobanbra (II) m (III). YcnoBus crabunmzanuu kobansta (II1) — B
KOMIUIEKCHBIX coeuHeHusAx. KapOoHuel kobasbTa.

Coenunenus mukens (II). Oxcua, runpoxcun. Comu wukens (II). KommiekcHeie coenune-
uus mukens (II), ux crpoenune. Kapoouun nukens. Coequnenus nukens (I11). [Ipumenenue
COCTMHEHUN HUKES.




3aounas popma oOyueHust

TeMbl JeKIIMOHHBIX 3aHATHH

1 cemecmp

TepmonnnaMmuka. HanpaBieHHOCTh XUMHUYECKUX PEaKLMil. BHYTpEHHAS SHEPIUs CUCTEMBI.
IlepBoe Havyano tepmonuHamuku. [lonsarue o6 sHTanbNUu. MI3MEeHEHUE SHTAIBINH B XOJ€
XMMHYECKUX npeBparieHuil. CTanaapTHas 3HTaNbIusA 00pa3oBaHMs BellecTB. 3aKkoH [ecca
u ero cienctus. [lonsrue o6 suTponuu. CranaapTHas HTponus BemecTa. [lonarue 06
sHeprun ['m66ca. CoorHoleHne U3MeHeHus 3Hepruu ['n6dca n M3MEHEHU >HTaNbIIUU U
sHTponuu cuctembl. CrangapTaas sHeprus [ m66ca o6pazoBaHus BEIIECTB.

2 cemecmp

PacTBOpbI 37€KTPOAUTOB. DJIEKTPOIUTHUECKAsl Tuccounanus. OCHOBaHMSI U KHUCIOTBI C
TOUKU 3PEHUS TEOPUU IJIEKTPOIUTHUYECKON auccouuanuu. Cnadble U CUIbHBIE JIEKTPOJIHU-
Tel. CTENeHb OUCCOLMANNU IEKTPOJIUTOB. PaBHOBeCcHS B pacTBOpax Cla0BIX JIEKTPOIIH-
toB. KoHcTanTa nucconuanuu. 3akoH pa30aBieHus. MloHHoe npousseneHue. Bogopoauslit
nokasareib. Pacuer pH B pacTBOpax CHJIBHBIX U CIAObIX 3JEKTPOIUTOB. [ Maposn3 conen.
YeTslpe TUIIA COJNEH B 3aBUCUMOCTH OT FMAPOIM3YEMOCTH COCTABISAIONIMX UX HOHOB. Bins-
HUE IPUPOABI, 3apsiia U pajuyca MOHOB Ha UX T'MIpoiau3yeMocTb. CTeneHb IHapoJIu3a.
KoHncranTta ruaponusa. BinsHue KOHLIEHTpaluu pacTBopa, Temrmeparypbl, PH cpeabl Ha

cTeneHb ruiposini3a. CoBMECTHBIN IT'HIPOJIU3 coJied. Y cI0BHs OJABICHUS THIPOJIN3a.

4.3 Conep:kaHue NPAKTHYECKUX (CEMUHAPCKHUX) 3aHATHI

Ounas ¢popma 00yueHus
3aHATHS yKa3aHHOTO THUIA HE NPEJyCMOTpPEHBl OCHOBHOH mpodeccroHanbHON 00pa3oBa-

TEJILHOMN IPOrPaAMMOM.

3aounas gopma o0yueHusi

TeMbl NpakTHYECKUX (CEMUHAPCKUX) 3aHATHH

1 cemecmp

XuMmHueckass KHHEeTHKa. ['oMoreHHble U rereporeHHsle peakuuu. [[opsaok u Monekyisp-
HOCTh peakiui. CKOpPOCTh XMMHMUYECKON peakiuH. 3aKOH IEHCTBYIOIIMX Macc. BiusHue
TEMIIEpaTypbl Ha CKOPOCTh XUMHUYECKON peakuuu. TemmeparypHbid KOYPHUIUEHT CKOPO-
CTH. OHeprus akTuBanMu. DakTopbl, ONPEACHAIOME BEIMYHMHY DHEPIMM aKTHUBALUU.
YpaBuenue Appennyca. Xumudeckoe paBHoBecue. [Ipunnun Jle [llatenne.

CrpoeHne aromoB 351eMeHTOB. COBPEMEHHBIE NIPEJICTABIECHUS O CTPOEHUH atoMa. [lonsTue
00 2JIEKTPOHHOM o0JIaKe. DIEeKTPOHHAs! INIOTHOCTh. KBaHTOBBIE UMCIIa KaK XapaKTEPUCTHUKU
COCTOSIHHS DJIEKTPOHA B arome. S-, p-, d-, f- snexrponsl. [loHsaTus: sHEpreTndeckuii ypo-
BEHb, NOJypoBeHb, aroMHasi opOutans (AQO). [Ipunnun Ilaynu u eMKOCTbh 37EKTPOHHBIX
obomnouek. [TpaBuno XyHaa v MOPSAAOK 3aMOTHEHUS] aTOMHBIX opOuTaneil. CTpoeHue 3Jex-
TPOHHBIX 000JI0YEK aTOMOB 3J1eMeHTOB. lleproanyeckuii 3aKoH.

2 cemecmp

Xumus p-anementoB VI — IV rpynn. O6mas xapakrepucTuka 31eMeHToB. CTpoeHHue aTo-
MOB. MI3MeHeHue 1o rpynmne aTOMHBIX PaJlycOB, HOHU3ALMOHHBIX IIOTEHIIMAJIOB, CPOJICTBA
K JJIEKTPOHY M 3JEKTPOOTPULATEIbHOCTH AJIEMEHTOB. BoccTaHOBUTENbHBIE U KUCIOTHBIE
CBOMCTBA COEAMHEHUM.

O6mas xapakrepuctuka d-smementoB |- VIIB rpymmn. Ctpoenne atomoB. XapaKTepHbIE
CTCIICHU OKHUCJICHH:. XapaKTep OKCHUI0OB H I‘I/IILPOKCI/IILOB. KOMHHGKCHBIG COCANHCHUA.
OKHCIUTEBHO-BOCCTAHOBUTEBHBIE CBOMCTBA. TOKCUYHOCTH COEIMHEHNN 0-3JIEMEHTOB.
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4.4 Conep:xkanue J1adopaTopHbIX padoT
Ounas ¢popma o0yueHus

Ne
w/n HaumeHnoBanus J1abopaTopHbIX padoT
1 cemecmp
1 |Bech. ITpaBuna B3BemmBanus. B3pemmBanne Ha 1aGOPATOPHEIX BECaX.
2 |Omnpegenenue MOJEKYJISIPHOM MAcCChl JIETKO MCHAPSIONINXCSI BEIIECTB.
3 |OnpeneneHre MOJSIpHOM Macchl okcuaa yrieposa (1V)
4 |Onpenenenue MOJISIPHON Macchl 9KBUBAJICHTOB METAJLIOB.
5 |TutpoBanue pactBopoB. OnpeieseHue KeCTKOCTH BOJIOIPOBOIHON BOBI.
6 |Onpegenenue temnoBoro 3¢ dekra peakiiuu HeuTpain3au
7 |KuHeTHKa B3aMMOACWCTBHS THOCYIIb(aTa HATPHUs C CEPHOI KHCIOTOM
8 |BnusiHMe KOHIEHTPALMU PearupyrOIIMX BEIIECTB HA XMMHUECKOE pPAaBHOBECUE
9 |CaoiicTBa rUAPOKCUIOB
10 |CaoiicTBa KOMIUIEKCHBIX coeMHEeHUH. CHHTE3 aMMHUAKaTOB MEM U HHUKEJIsI.
11 |OKHUCITUTETbHO-BOCCTAHOBHUTEIIbHBIC PEAKIMKM Ha MpUMEpe COeAMHEHHH (-3JeMEHTOB
(Xpom, MapraHell, TUTaH, ME/Ib)
12 |CaoiicTBa METAIIIOB
13 |Kopposust meraiioB. CriocoObl 3alIUTHI OT KOPPO3HH.
2 cemecmp
14 |Ompenenenue >ME€KTPONPOBOJHOCTH PACTBOPA U KOHCTAHTHI JUCCOLMAIMU CIa00ro dIeK-
TPOJIMTA.
15 |['maponus coseit
16 |[TosyueHue M CBOWCTBA TAJIOTEHOB
17 |Onementsl VIA rpynnsl 1 ux coeIMHEHUS
18 |M3ydeHue CBOMCTB COCTMHEHHI a30Ta
19 |M3ydeHue cBoMCTB pocdopa u ero coeTuHeHUH
20 |IlomydeHue W CBOWCTBA COSAMHEHHH yIiIepoaa U KPEeMHHUSI.
21 |IlomydeHue W CBOWCTBA COSIMHEHHHA OJI0OBA U CBHHIIA.
22 |llonydeHue U CBOMCTBA COEIMHEHHMH OOpa U aTFOMUHMSL.
23 |Hoarpynma meau (Cu, Ag, Au).
24 |Tloarpynmna nuuka (Zn, Cd, Hg)
25 |CRoiicTBa TUTaHA M BAHAIHUS M UX COCAMHCHHIMA
26 |CpoiicTBa XpoMa M MapraHiia ¥ MX COeJIMHEHHM
27 |CpoiicTBa jxese3a U HUKEIs M UX COeIMHEHUH
3aounas gopma o0yueHusi
Ne
u/n HaumeHnoBaHus J1abopaTopHbIX padoT
1 cemecmp
1 |CgoiicTBa THIPOKCUIOB
2 |TutpoBanue pacTBopoB. OnpeneneHue >KeCTKOCTH BOAOIPOBOTHON BOJIBL.
3 |KuHeTHnka B3aMMOJCHCTBHS THOCYIIb(aTa HATPHS C CEPHON KHCIOTOM
2 cemecmp
4  [IM'maponwm3 conent
5 |OKHCIHUTENFHO-BOCCTAHOBUTEIbHBIC pEAKIMM Ha TNPUMEpPEe COCIUHECHUI O-3JIEMEHTOB
(Xpom, MapraHel, TATaH, MEJIb)
6 |CaoiicTBa METaJIIOB
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4.5 Conepmaﬂne KIMHHYCCKUX NMPAKTHYICCKUX 3aHATHH
3aHATUS YKAa3aHHOTO THIIA HE IMPEIYyCMOTPEHbI OCHOBHOM MpO(eCCHOHAIBHOW 00pa3zoBa-

TEJIbHOW MpOrpaMMON.

4.6 Conep:xxaHue caMOCTOSITeIbHOM PadoThl 00y4aKOIIEerocst

Ounas popma o0yueHus

Ne .
i Buabl u popmMbl caMoCcTOATEILHON PadoThI
1 cemecmp
1 |IToaroToBka K 1aOOpaTOPHBIM 3aHATUIM
2 |IloaroToBka K TEKYIEMY KOHTPOJIIO YCIIEBAEMOCTH
3 |IloaroroBka K NpOMEXKYTOUHOM aTTECTAIMH U €€ MPOX0KICHUE
2 cemecmp
4  |llogroroBka K 1a00paTOPHBIM 3aHITHIM
5 |IloaroroBka K TeKyIEMy KOHTPOJIO YCIIEBAEMOCTH
6 |[loaroroBka K NPOMEKYTOYHOM aTTECTAIMH U €€ MPOXO0KICHUE
3aounas ¢popma o0yueHust
Ne .
u/n Buabl u popmMbl caMoCTOATEILHON PadOThI
1 cemecmp
1 |IToaroToBka K 1aOOpaTOPHBIM 3aHATUIM
2 |lloaroToBka K NPaKTHYECKUM 3aHITHSIM
3 |BrimonHeHrne KOHTPOJIBbHO-PACYETHOTO 3aJaHHs
4 |IloaroroBka K MPOMEXYTOYHOM aTTECTAllMU U €€ IPOXOXKIACHUE
2 cemecmp
5 |IloaroroBka K J1a00paTOPHBIM 3aHITHIM
6 |[ToaroroBka K NPaKTHYECKUM 3aHITHSIM
7  |BeimonHeHre KOHTPOJIBbHO-PACYETHOTO 3aJaHHs
8 |I[loaroroBka K MPOMEKYTOYHOM ATTECTAIMH U €€ MPOXO0KICHUE

5 Cucrema ¢opmMupoBaHHMS OLEHKHM pPe3yJbTaTOB O0y4YeHHMs MO JUCIH-

nJjuHe (MOIYJII0) B PAMKaxX TeKyHIero KOHTPOJIsI yCIIeBAeMOCTH M MPOMeKYyTO4-
HOM aTTecTaluy 00y4arierocs

Ounas ¢popma 00yueHus

MeponpusiTusi TEKyliero KOHTpoJisi ycreBaeMoCTH MakcumaJjibHoe
¥ POMEKYTOYHOM aTTeCTANMU 00y4aI0IIerocs KOJINYECTBO 0aJVIOB
1 cemecmp
. |OunenunBaemasi ydyeOHas 1eITeJIbHOCTD
. [TepBsrit .
Texkymuii .. [00y4arouerocs:
PYOEKHBIN =
KOHTPOJIb COHTDOND Boinonnenue naboparopHoid padboTsl Ne3 5
yCIIEBAEMOCTH P Brimonaenue nabopatopHoit paboTsl Neb 3
Brimonnenue 1aboparopHoit pabotsl Ne7 5
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MeponpusiTusi TeKyliero KOHTPOJIsl yCleBaeMOCTH MakcumajibHOe
H IPOMEKYTOYHOM aTTeCTAlUU 00y4aloIerocs KOJIMY€eCTBO 0aJ171I0B
BrinmonHenue nadoparopHoi padboTsl Ne9 2
Tect NolTekyiero KOHTpOJIsl yCIEBAEMOCTH 15
Htoro 30
OuennBaemasi yueOHas 1eiTeJIbHOCTD
o0yuauerocs:
Brinonnenue madboparopHoit pabotsl NelO 1
Bropoii |Bemonnenue nadoparopHoit padotel Nell 2
pyOexHbIi | Beimonnenue nabopatopaoit padoTst Nel2 1
KOHTpoJIb |BrimonHenue nabopatopHoit padboTer Nel3 1
Tect Ne2 Teky1iero KOHTpOJIsl yCIEBAEMOCTHU 10
Tect Ne3 Tekyiiero KOHTPOJIs yCIIEBAEMOCTH 15
Hroro 30
[Tpomexxyrou- |Iuddepenimpopanublii 3a4et 40 (100%)
Hasl aTTeCTaIus
2 cemecmp
OuenuBaemasi yueOHasi 1eITeIbHOCTb
00yuauerocs:
[lepseiii  |Bemonnenue aboparopHoii paboTsl Nel4-15 6
pyOexHbiii | Boimosnenne madoparopHoii padoTel Ne2 5
KoHTpoJb |Tect Nel Tekyniero KOHTPOJIsl YCIIeBaeMOCTH 15
Brimosnenue nadopatopHoi paboTsl Ne3 2
Brimonnaenue nabopatopHoii pabotsl Ned 2
Texkymnii Hroro 30
KOHTPOITh OunenuBaemasi yueOHasi 1esiTeJIbHOCTH
yCIIEBAEMOCTH o0y4aromerocs:
Brimonnaenue nabopatopaoit padboTsl Ne21-22 3
Bropoii |Bemmonnenue abopatopHoii paboTsl Ne23-24 3
pyOesxubIii | Beimonaenue mabopatopHoit padoTsl Ne25-26 3
KOHTpOIb |BrinonHeHue 1aboparopHoi padoTer Ne27 1
Tect Ne 2 Tekyuiero KOHTpOJIsl yCIeBaeMOCTH 10
Tect Ne 3 Tekymiero KOHTPOJIsl yCIIEBAEMOCTH 10
Hroro 30
[TpomexxyTou- |DK3aMeH 40 (100%)

Hasda aTTCCTaluAa

* B ciydae oTka3za o0y4aromerocsi oT pe3yJbTaToB TEKYIIETr0 KOHTPOJIS YCIIEBaeMOCTH
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3aounas popma oOyueHust

MeponpusiTusi TeKylIero KOHTPOJIsA yCIeBaeMOCTH MakcumajibHOe
H IIPOMEKYTOYHOM aTTeCTAIUU 00y4alIerocs KOJIHY€eCTBO 0aJ171I0B
1 cemecmp
Texymmit He npenycmotpen -
KOHTPOJIIb
yCIIEBAEMOCTH
[TpomexxyTou- |IK3ameH 100
Has aTTecTalus
2 cemecmp
Texymmun He npenycmorpen -
KOHTPOJIb
yCIEBAEMOCTHU
[TpomexyTrou- |OKx3aMeH 100

Hasdg aTTeCTaluAa

IIIxaJja cOOTBEeTCTBHA OIIEHOK B CTO0AIILHOM M aKaJeMHUYeCKOM cucTeMax olle-
HUBAHUS Pe3yJIbTATOB 00yUYeHHS 0 JUCHHUILUINHE (MOTYJII0)

CucremMa onileHUBaHUSA

pe3yJbTaToOB 00yYeHUsI

Crol0ajuibHasg CUCTEMA OLICHUBAHUSA 0-39 40 - 60 61 -80 81 —-100

AKaJieMHY€ecKasi CHCTEMa OLIEHUBAHUS

(ax3ameH, nuddepenpoBanHblii 3aueT, | Heynosne- | YaoBneTBo-
3aIuTa KypcoBOTO MPOEKTa, TBOPHUTEIHHO | PUTEIHHO

3alUTa KypcoBOil paboThl)
AKaJeMHY€ecKast CHCTEMa OLIEHUBAHUS
(3auer)

Ouenku

Xopouio OTnu4HO

He 3auteno 3auTeHo

6 Onucanne MarepuaJIbHO-TEXHUYECKOH 0a3bl (BKJIKYAs 000py10BaHHE U
TeXHUYECKHE CpPeACcTBAa 00y4eHMsi), HEOOXOAMMOM IJIsl OCyLIecTBJIeHUsI 00pa3o-
BATEJILHOIO MPoLecca Mo AMCHUIInHE (MOTYJII0)

Jlnst ocyiiecTBIeHUsI 00pa30BaTEIbHOTO Mpolecca Mo AUCHUILUIMHE (MOYJII0) TpeOyeTcs:

- ayautopust (JJeKTOpHUil) ¢ HACTEHHOM IIKOJIBbHOM JJOCKOH;

- crenanbHo o0opynoBaHHas aboparopust «OO0IIel 1 HeOpraHMUECKOW XUMHUM» ¢ abopa-
TOPHBIMH CTOJIaMH, BBITSKHBIM LIKaoM;

- LITaTUBBI, TPOOUPKH, OIOPETKHU, TEPMOCTATHI, TEPMOMETPBI, CIEKTPOPOMETP.

- KOMITBIOTEPHBIN KJIACC J1JIsl IPOBEACHHSI MEPOTIPUSATUI TEKYIIIET0 KOHTPOJIS U TIPOMEXKY-
TOYHOH aTTeCTal|H.

- IporpaMma Juis poBeieHus: TecTupoBaHus «bankup»

7 IlepeyeHb OCHOBHOM M JONOJHUTEIbHOH Y4eOHOM JINTEPaTyphl, HE00X0-
AUMOM J1JI1 OCBOCHUS IUCUMILIMHBI (MOXYJIs)

7.1 OcHoBHas qUTEpPaTypa

1. I'munka, H. JI. O6mas xumus : yue6.mocoodue s By3oB / H. JI. I'munka ; mox pen. A. WM.
EpmakoBa .— 30-e u3z., ucnp. — M.: Uuterpan-Ilpecc, 2007 .— 728 c. : u.
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2. I'munka, H. JI. 3amaun u ynpakHeHHs 10 o01ieil XxuMuu : y4ued. mocodue ais By3oB / H.
JI. Tnunka ; mox pex. : B. A. PabunoBuua, X. M. Pyounoii .— Uzn. ctep. — M. : UnTerpan-Ipecc,
2006.— 240 c.

3. Jlenucos B. B. O0mas u Heopranudeckas xumus: yaeoHoe mocobue / B. B. Jlenucos, B.
M. Tananos, 1. A. Jlenucosa [u np.]; nox penakuueit B. B. [lenucos, B. M. Tananos. — PocTtos-
Ha-J{ony: ®enukc, 2013. — 576 ¢. — DnekrponHo-6ubmmoreunas cucrema [IPR BOOKS— URL:
http://www.iprbookshop.ru/58967. html, mo maposiso.

4. Axmeros, H.C. O0mas u HeopraHudeckass Xumus : yaeOHuk ais By30B / H.C.AxmeToB .-
7-e uzn.,crep. — M. :Beicur.ik., 2006 .— 743c. : ui.

7.2 JlonosiHUTEILHAS JIUTEPATYpPa

1.KopoBun H.B. O6mas xumus: yaeonuk s Bty30B / H. B. Koposun .— 10-e u3xa., norm.
— M.: Beicur.mk., 2008. - 557¢.

2. Xayckpodt, K.E. CoBpemennsiii kype oomeit xumuu: B 2 1. T.1/ K.E. Xayckpodr, D. K.
Konctebm; nep. ¢ anrin. 5. A. Pebane, M. A. lukycap, A. A. Beprerena; nox pex. B. I1. 3nomanoB
— M.: Mup, 2002 .— 540c.: n.

3. Acynsu JLJ., Xne6nukoBa C.®., JImutrpuena E.Jl., Kapramosa T./., Mopo3oa H.A.
PykoBOACTBO K 1a0OpaTOpHBIM 3aHSATHSAM MO OOIIEH M HEOPraHWMYECKOW XUMHUH: ydel. mocoowue.
Tyna: U3p-so Tynl'Y, 2017, 206 c.

8 Ilepeuenn pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHUKANMOHHON CceTH
«/HTEpHET», HEOOXOAMMBIX /IJIS1 OCBOEHUS AN CIIUILIMHBI (MOLYJIA)

O6me mouckoBeie cucreMbl: Google (www.google.com), SIugexc (Www.yandex.ru), Pam-
omep (www.rambler.ru)

9 IlepeyeHb HMHPOPMANMOHHBIX TEXHOJOrMH, HEOOXOAMMBIX /IJIsl OCY-
1IEeCTBJICHNUSI 00Pa30BATEJIbHOI0 MPOIleCcCca MO JUCHUIINHE (MOTYJIIO)

9.1 IlepeyeHbp HEOOXOAMMOIO €KErOHO OOHOBJISIEMOr0 JMIEH3MOHHOTO H
CBOOOIHO PACHPOCTPAHSIEMOIr0 NMPOrpaMMHOIro odecredyeHusi, B TOM YHCJIe OTe-
YECTBCHHOI'O MMPOU3BO/ICTBA

1. Texcrosiii penaktop Microsoft Word;

2. IIporpamma [uist paboOThI ¢ 37eKTpOHHBIME Tabauamu Microsoft Excel;

3. IIporpamma noarotoBku npe3entanuii Microsoft PowerPoint;

4. ITaket oducHbIX npuitoxkeHuit «Moit opuc

9.2 IlepeyeHb HEOOXOAUMBIX COBPEMEHHBIX NMPO(eCCHOHAIBHBIX 0a3 1aH-
HBIX U HHPOPMALMOHHBIX CIIPABOYHbIX CUCTEM

1. Hayunast Dnekrponnas bubnuoreka eLibrary — Oubinoreka 31eKTpOHHOW MEPUOTUKH,
pexuM pocryna: http://elibrary.ru/ , mo napouo.

2. EmuHoe okHO JocTyma K 00pa3oBaTelIbHBIM pecypcaM: TopTall [DIIeKTPpOHHBINA pecypc]. -
Pexxum nmoctyna: http: //window.edu.ru.
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