OHNEHOYHBIE MATEPUAJIBI
O JUCIHHAIIJIMHE
XHUMUS DJIIEMEHTOB

Kox monyast Monayab
1150299 Heopranuueckas xumus

Exarepunoypr



OneHouHbIe MaTEpUabl COCTABIEHbI aBTOPOM(aMH):

Ne ni/nt damuius, UM, Yuenas cTeneHb, To.kHOCTD Ioapa3znenenne
0TYECTBO yueHoe 3BaHHe
1 Baiitnep Butanuit KaHauaaT JIOLIEHT o01el XxuMuun
Bnanumupouy TEXHUYECKHUX
HayK, JOLCHT
CoriacoBaHo:

VYmpasienue o0pa3oBaTeIbHBIX MPOTpaMm

10.B. Konosanosa




ABTOpBI:

1. CTPYKTYPA U OFBEM JJUCHUIIJIMHBI Xumus 31eMeHTOB

1. O0BpeM JTUCHUILINHBI B |4
3a4eTHBIX eAUHULAX
2. Buabl ay1uTOPHBIX 3aHATHH Jlexknuu
JlaGopaTopHble 3aHITH
3. IIpome:xxyToyHas aTTecTAlUA OK3ameH
4. Texkymas arrecrauus KonTponbHas pabota 2
Homamrass pabota 2

pabotam

Otyer mo nabopaTopHbIM | 1

2. IIVTAHUPYEMBIE PE3YJIbTATBI

JUCHHUIIIIMHE MOJYJISI Xumust 31eMeHTOB

OBYYEHUA MHIAUKATOPBI) 11O

Wupukartop — 3TO MpHU3HAK / CUTHAJ/ MapKep, KOTOPbIM IOKa3bIBAaeT, Ha KaKOM YPOBHE

06yqa101um71051 AOJIKCH OCBOUTH PE3YJIbTAThI o6yquI/1$1 N UX MMPEABABIICHUEC JOJIKHO TOATBECPAUTD

(hakT OCBOCHHMSI IPEIMETHOTO COJICPKAHMSI JAHHON AMCIUILINHBI, yKa3aHHOTO B Ta0u. 1.3 PTIM-

PIIJI.

Tab6muma 1

Koa v HanmeHnoBaHue

ILnanupyembie pe3yJabTaThl

KoHTpo/1bHO-01I€eHOYHbIE
cpeacTBa JJisl OLeHUBAHUS

KOMIIEeTEeHII UM 00y4eHusi (MHAMKATOPbI) JOCTHKEHUS pe3yJibTaTta
00yUeHusl MO JUCIHUILJIMHE
1 2 3

OIIK-1 -Criocoben
bopMyTUpOBATH U
pelaTh 3a1auu,
OTHOCSIIITHECS K
poecCHOHATEHOM
JIeSTEIbHOCTH,
MIPUMEHSA
byHIaMEeHTATBHBIC
3HAHUA OCHOBHBIX
3aKOHOMEPHOCTEH
pa3BUTHS IPUPOIBIL,
JeJIoBeKa U 00IecTBa

-1 - JlemoHCTpUpOBaTH YMEHUE
a3 dexTrBHO paboTaTh B KOMaH/IE
3-1 - IIpuBecTu mpuUMepsI
OCHOBHBIX 3aKOHOMEPHOCTEH
Pa3BHUTHS IPUPOJIBI, YEIOBEKA U
oOmrecTBa

3-2 - OG0CHOBATh 3HAYUMOCTh
UCTIOJIb30BaHUS
(byHIaMEeHTaIBHBIX
€CTeCTBEHHOHAYYHBIX U
dunocodckux 3HAHUN B
(GOpMYITHMPOBAHUY U PEIICHUN
3aa4 npodeccuoHATBHON
NeSITeIbHOCTH 3HAHUI

I1-1 - PaGoras B koMaHIe,
(bopMyIHpOBaTh M pemaTh 3aa4u
B PaMKax IMOCTaBJICHHOTO
3aJ[aHUs, OTHOCSIIIMECS K 00JIACTH

Jomamnss padora Ne 1
Jomarrass pabota Ne 2
Konrponsnas padora Ne 1
Kontponbnas pabora Ne 2
JlaboparopHbie 3aHATHS
Jlexun

Otuet o 1abopaTOpPHBIM
pabotam

OK3aMeH




npohecCuoHaTbHOM
JeATEIIEHOCTH

V-1 - Mcnonb30BaTh NOHATUNHBIN
anmapaT ¥ TEPMHUHOJIOTHIO
OCHOBHBIX 3aKOHOMEPHOCTEH
PasBUTHUS IPUPOIBI, YETOBEKA U
oOrmiecTBa rnpu GpopMyITupoBaHUU
Y PELICHUN 3a71a4
npodheccuoHaNbHOM
JeATEIIEHOCTH

V-2 - Onpenensate KOHKPETHbIE
IyTH pELICHUs 3a71a4
npodeccuoHaNbHOM
JIEATEIIFHOCTH Ha OCHOBE
(byHIaMEeHTaIBHBIX
€CTECTBEHHOHAYYHBIX 3HAHUH

3. HPOOHEAYPbI KOHTPOJISA U OHUEHUBAHUSA PE3YJIBTATOB OBYYEHUS B
PAMKAX TEKYIIEH HM TMPOMEXYTOYHONH ATTECTAIIUM TIO
JACHUILIMHE MOJYJSA B  BAJBHO-PEUTUHIOBOM CHUCTEME
(TEXHOJIOI'HYECKAS KAPTA BPC)

3.1. lIpouenypsl Tekyuieid 1 NPOMeKYTOYHOM aTTECTALMHU MO JUCIHUIINHE

1. Jlekuuu: K03(pGUIHEHT 3HAYMMOCTH COBOKYIHBIX Pe3yJIbTATOB JIEKIMOHHBIX 3aHATHI

-0.7

Texkymas aTrecTanus Ha JEKIUAX Cpoku — | Makcumajib
ceMecTp, | Hasl OLleHKa
yueOHast B 0aJsu1ax

Heaes

KoHmpoavhas paboma 2 "Ceoticmea npocmsix eeujecms u 50

coedunenutl d-, f-anemenmos”

kowmpoavhas paboma 1 "Ceoticmea npocmwix gewjecms u 50

COeOUHEeHUll S-, p-271eMeHmos”

BecoBoii K03 GUIHMEHT 3HAYUMOCTH Pe3yJIbTATOB TeKYLIeH aTTecTanuu no jJekuuam — 0.40

IIpomeskyTOUHAs aTTEeCTALMSA 10 JIEKIMAM — IK3aMeH
BecoBoii kK03(p)(puHEeHT 3HAYMMOCTH Pe3yJIbTATOB IPOMEKYTOUYHON ATTECTALUM 110 JIEKIUAM
—0.60

2. llpakTHyeckue/ceMuHApPCKHe 3aHATHA: KOOPPUUMEHT 3HAYUMOCTH COBOKYITHBIX
pe3yJibTATOB MPAKTHYECKUX/CEMUHAPCKHUX 3aHATHI — He MPeTYCMOTPEHO

Texkymas arrecTanus HA NPAKTHYECKUX/CEMHUHAPCKUX Cpoku — | Makcumaib

3aHATHAX ceMecTp, | Hasl OlleHKa
yueOHast B 0aJsiax
Heess

BecoBoii K03 GUUMEHT 3HAYUMOCTH Pe3yJIbTATOB TeKYyIed aTTecTaluH 110
NPAKTHYECKHM/CEMHHAPCKUM 3aHATHAM— He MPe1yCMOTPEHO

IIpomexyTouHast aTTeCTALMA MO MPAKTHYECKUM/CEMUHAPCKUM 3aHATHSAM—HET
BecoBoii K03 GHUIHMEHT 3HAYUMOCTH Pe3YJIbTATOB IPOMEKYTOYHOM aTTECTALHHU 110
NPAKTHYECKHUM/CEMHHAPCKUM 3aHATHAM— He NMPe1yCMOTPEHO




3. JIaGopaTopHbIe 3aHATHSA: KOG (PHUIMEHT 3HAYUMOCTH COBOKYIHBIX Pe3yJIbTaTOB
JgaboparopHbIx 3ausaTuii —0,30

Texkymas aTTecTanus Ha JIa0OPATOPHBIX 3aAHATHSX Cpoku — | Makcumaljib
ceMecTp, | Hasl OLleHKa
yueOHast B O0aJs1ax

Hees

Omuembl no 1a6. pabomam 40

domawinsn paboma 2 "Ceolicmea npocmuix eujecms u 30

coeounenutl d-, f~onemenmog”

domawnssa paboma 1 "Ceoticmea npocmuix ewyecms u coeOuHenutl 30

s-, p-oemenmos”

BecoBoii k03¢ puumeHT 3HAYMMOCTH Pe3yJIbTATOB TEeKYLIeH ATTeCTALUH 110 JIA00PATOPHBIM
3anaTusaMm -1,00

IIpome:xxyTouHasi aTTecTalus 1O JJA0OPATOPHBIM 3aHATHAM —HET
BecoBoii kK03(p)(puHEHT 3HAYNMOCTH Pe3yJIbTATOB MPOMEKYTOUYHOM ATTECTAIUM 10
JadoparopHbIiM 3aHaTusam — 0,00

4. OnyaiiH-3aHATHSA: KOI(P(PUIIHEHT 3HAYMMOCTH COBOKYIHBIX Pe3yJbTATOB OHJIAH-3aHATHH

Texymas arrecTanus HA OHJIAWH-3aAHATHAX Cpoku — | Makcumaib
ceMecTp, | Hasl OlleHKa
yuyeOHast B 0aJjiax

Hees

BecoBoii kK03 (puHEHT 3HAYMMOCTH Pe3yJIbTATOB TeKYylleil aTTeCTAUNH 110 OHJIANH-
3aHATHSAM -

IIpome:xxyToyHasi aTTecTalus 110 OHJIAMH-3aHATHAM —
BecoBoii K03 GHUIHMEHT 3HAYUMOCTH Pe3yJIbTATOB IPOMEKYTOYHOM ATTECTALMHU 110 OHJIANH-
3aHATHAM —

3.2. [lpouenypsl TeKyuieid ¥ NPOMEKYTOUHOI aTTECTALIMU KYPCOBOI pa0oThI/IPpoeKTa

Texkyumas arrecranys BbINOJTHEHUS KyPCOBO Cpoku — cemectp, | MakcumainbHas
padoThI/IpoeKTa yuyeOHasi HeJleJisl | OLlEHKA B 0ajljiax

BecoBoii k03¢ (punueHT TeKyed aTTecCTAIMU BLINOJHEHUSI KYPCOBOH padoThl/MpoeKTa— He
NPeayCMOTPEHO

BecoBoii kK03 GUIHEHT NPOMEKYTOYHON ATTECTALMHU BbINOJHEHNS KYPCOBOH
PadoThI/MPOEKTA— 3aIUUTHI — He MPeTYCMOTPEHO

4. KPUTEPUM U YPOBHM OIIEHWUBAHUS PE3VJIbTATOB OBYUYEHHUS IO
JTUCHUIIIMHE MOYJISA

4.1. B pamkax bPC npumMeHstoTcs yTBep:kIeHHbIe Ha Kaeape/MHCTUTYTe KpUTepUH (TIPU3HAKH)
OIICHUBAHUS JOCTHIKCHHIA CTYJICHTOB IO TUCITUIUIMHE MOJYJs (Ta0s. 4) B paMKax KOHTPOJIBHO-
OILICHOYHBIX MEPOIPHUATUH HAa COOTBETCTBHE YyKa3aHHbIM B Tabn.l pesynbprataMm OOy4YeHHUs
(MHAMKATOpaM).

Tabnuua 4
Kpurtepun oneHuBanns y4eOHbIX JOCTHKEHUH 00yYAIOIINXCH

Pe3yabTaTrhl Kputepun oueHuBaHusi y4eOHbIX JTOCTUKEHUI, 00y4aOIIMXCHA HA
00y4eHust COOTBETCTBHE Pe3yJIbTAaTAM 00y4eHHsI/MHIUKATOPaM




3HaHusA CryneHT IeMOHCTPHUPYET 3HAHUS U IOHUMaHKE B 00J1aCTH U3YUYEHHUS Ha
YPOBHE YKa3aHHBIX MHIUKATOPOB W HEOOXOAMMBIE ISl MPOIOJKECHUS
o0y4YeHHMs W/MIM BBIOJHEHUS TPYIOBBIX (YHKIMH U JEHCTBHIA,
CBSI3aHHBIX C MPO(ECCHOHANBHON IS TETBHOCTBIO.

Ymenus CryneHT MOXET MPUMEHSATh CBOU 3HAHUS U MMOHMMaHUE B KOHTEKCTaX,

IIPE/ICTABICHHBIX B OLICHOYHBIX 3aJIaHUAX, JIEMOHCTPUPYET OCBOEHUE
YMEHHI Ha ypOBHE YKa3aHHBIX WHAUKATOPOB U HEOOXOTUMBIX IS
OPOAODKEHUS OOyUYEHUS W/WIW BBIIOJHEHUS TPYJIOBBIX (PYHKUMNA U
JICHCTBHI, CBSI3aHHBIX C MPO(EeCCHOHATBHOM JIeATEIHHOCTBIO.

OnbIT /BiIafgeHue

CTyeHT AEMOHCTPUPYET OMBIT B OOJACTH M3Y4YEHUS HAa YpOBHE
yYKa3aHHBIX WHIUKATOPOB.

Jpyrue pe3ynbTaThl

CTyAeHT AeMOHCTPUPYET OTBETCTBEHHOCTh B OCBOCHHH PE3YJIbTAaTOB
00y4YeHHs Ha YPOBHE 3aIITAHUPOBAHHBIX HHIHKATOPOB.
CtyneHT cnocoOeH BBIHOCUTH CYXKIEHUS, JeJaTh
(hopMyITHpPOBATh BEIBOJIBI B 00JIACTH U3YyYCHUS.

CTyaeHT MOXKeT coo0IIaTh MPETNoAaBaTeNto U KOJUIETaM CBOETO YPOBHS
COOCTBEHHOE TOHUMAHHUE U YMEHHS B 00JIACTH U3YYCHHUSI.

OL€CHKU U

4.2 JIns OLleHUBaHMsI YPOBHS BBINIOJIHEHUS! KpUTEpHUEB (YPOBHS JOCTHKEHHM 00ydaromuxcs npu
MIPOBEJICHNU KOHTPOJIEHO-OIIEHOYHBIX MEPONPHUATHI IO TUCHUIUTMHE MOIYJS) HCIIONB3YeTCS
yHHUBEpcaabHas mKana (Tadim. 5).

Tabmuua 5

Ikaya oueHUBaHUS JOCTHKEHHUS Pe3yJIbTATOB 00y4YeHUs1 (MHAUKATOPOB) M0 YPOBHAM

XapakTepucTHKA YPOBHEH TOCTHKEHHUS Pe3Y/JIbTATOB 00y4eHNs (MHANKATOPOB)
Ne Conep:xaHue ypoBHS IIkajia onieHUBAHUSA
n/n BBbINOJIHEHUs] KPUTEPHUS Tpaauunonnas KauecTBenHasn
OlleHUBAHUS Pe3yJIbTATOB XapaKTepUCTHKA YPOBHS XapaKTepucTH
o00y4eHHs Ka YpOBHS
(BBIMOJITHEHHOE OLIEHOYHOE
3aJaHue)
1. Pe3ynbrarel oOydeHwmst OTnu4HO 3adTeHo Bricokwuii (B)
(MHIUKATOPBI) TOCTUTHYTHI B (80-100 6ammoB)
IOJIHOM 00beMe, 3aMEUaHUll HET
2. PesynbraTsl 00y4deHus Xopouio Cpennuii (C)
(MHAMKATOPHI) B IIETIOM (60-79 6annon)
JOCTUTHYTBI, UMEIOTCSI 3aMEYaHHSI,
KOTOpBIE HE TPeOyIOT
00513aTeTLHOTO YCTPaHEHUS
3. Pe3ynbrarel oOydeHmst Y 10BIETBOPUTETHLHO [Toporogsrii (IT)
(MHIMKATOpPbI) TOCTUTHYTHI HE B (40-59 6anmnos)
MIOJIHOM Mepe, eCTh 3aMeYaHUs
4. OcBoeHHE pe3yIbTaTOB 00yUYSHUS HeynosnerBopurens He Henocrarounsiit
HE COOTBETCTBYET UHJIUKATOPAM, HO 3a4TEHO (H)
UMEIOTCS CYIIIeCTBeHHBIE OMMMOKN 1 | (MeHee 40 6amion)
3aMevaHus, Tpedyercs 1opaboTka
5. PesynbraT 00y4eHus He JOCTUTHYT, HenocratouyHo CBUIETENBCTB Her pe3ynbrara
3aJlaHue HE BBIIIOIHEHO JUIS OLICHUBAHUS




5. COIEPXKAHME KOHTPOJIbHO-OLIEHOYHBIX MEPOIIPUATUN 11O
JAUNCHUIVIMHE MOAYJIA

5.1. Onucanue ayAUTOPHBIX KOHTPOJIBHO-OLCHOYHBIX MEpPONPHUATHH 10 JAWCHMILIMHE
MOYJIsl

5.1.1. Jlekuun

CaMocCTOATeIbHOE HW3YYCHHE TEOPETHUECKOTO MaTepuana IO TeMam/pasfenaM JEeKIUui B
COOTBETCTBUHU C cojJiepkaHreM auciuruimabl (1. 1.2. PTIJT)

5.1.2. JlabopaTopHbIe 3aHATHS
[IpumepHBIii TEpedyeHb TEM
. CBolicTBa rajlor€HOB M UX COCIUHEHHIA
. CBOICTBA TraJIOT€HOB M UX COEMHEHUI
. CBoiicTBa COeIMHEHU a30Ta

1
2
3
4. CBoiicTBa COeIMHEHUN Kee3a, KoOanbTa, HUKEIS
5. CBoiicTBa COEIMHEHHI MapraHIiia

6. CBolicTBa COeTMHEHUI XpoMa

7. CBOMCTBA COeUHEHNI BaHAIUS

LMS-mnaTdopma — He mperycCMOTpeHa

5.2. Onucanme BHEAYAUTOPHBLIX KOHTPOJIbLHO-OUHCHOYHBIX MepoanHTI/Iﬁ H CpPEIACTB
TEKYLIECro KOHTPOJIA 110 JUCHUIIJIMHE MOYJIA

PaznoypoBHeBoe (nuddepeHmpoBaHHOe) 00yUSHUE.
ba3oBbii

5.2.1. KouTpoabHas padora Ne 1

IIpuMepHBIii IepeyeHp TEM

1. CBoiicTBa MPOCTHIX BEUIECTB U COCTUHEHUH S-, P-, -2JIEMEHTOB

[TpumepHbIe 3a1aHus

1. lonummmure NpoayKThl ypaBHEHUI peakuuid. J{ns peakiuii, mpoTekaronmx 6e3 n3MeHeHus
CTETICHEH OKUCIIEHUs COCTaBbTE MOJIEKYJISIpHBIC M HOHHBIE YPaBHEHHUS, 1151 OKUCIIUTENIbHO-
BOCCTAHOBUTEINIbHBIX — 3JIEKTPOHHO-UOHHBIE CXEMBbI, HOHHBIE 1 MOJIEKYJISIPHbIE YPaBHEHHS.

P + HNO3(xonm) — CI20 + NaOH —

Zn + H2S804(xon1) — SeO2 + NaOH(nenocrarok) —

F2+NaBrO3+H2S04 — As+ HNO3(koHn11.) —

2. Hanummre IpoIyKThl peakiuii TepMHIECKOro pasioxenns Bemects. Fe(NO3)3 o(—-Lt)

3. YKaxuTe xapakTep cpebl pacTBOPOB, MOJYUYEHHBIX IPU PACTBOPEHHUH B BOJIE KaXJI0TO U3
NpeIOAKEHHBIX BemecTB. OTBET apryMeHTHPYITEe YpaBHEHUSIMH COOTBETCTBYIOIINX PEAKIIHIA.

NH4Cl, Ba(NO3)2, Na2HPO4

LMS-nnardopma — He peycMOTpeHa

5.2.2. KoutpoJsbHas padora Ne 2



[IpuMepHBIii IepeyeHs TeM

1. CBolicTBa IPOCTHIX BEIIECTB U coeAnHEeHU d- U f-31eMEeHTOB

[IpumepHsIe 3anaHus

OneHnTe BO3MOXKHOCTh IPOTEKAHUS U YKQXKHUTE TIPOTYKTHI peakiuii B pactBopax. s
peaKIuii, MpPOTEKAIONINX 0e3 N3MEHEHHS CTETICHEH OKHCIICHUS! COCTaBhTE MOJICKYJISIPHBIC U
MOHHBIE YPaBHEHHUSI, UIsl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX — JJIEKTPOHHO-HOHHBIE CXEMBI,
MOHHBIE U MOJIEKYJISIPHBIE YPaBHEHHS.

Fe(OH)2 + 02 + NaOH — Pb(OH)2 + NaOH —

MnO + HCl — KMnO4 + VOSO4+ H2S0O4 —

FeOHCI2 + HCI — Cr2(S04)3 + KOH(u36bITOK) —

CoOHCI + NaOH — Cu(OH)2 + H2S0O4 —

Na2CrO4 + H2S0O4 — Co(OH)2 + NaOH —

LMS-mnatdopma — He mperycMOTpeHa

5.2.3. lomamnss padora Ne 1

[IpuMepHBIil epeyeHb TeM

1. CBoiicTBa MPOCTHIX BEIIECTB M COSTUHEHUH S-, P-, -DJIEMEHTOB

[IpumepHsbIe 3a1anus

1. JonummTe MPOAYKTHl ypaBHEHUH peakiuid. JlJia peakiuii, MpoTeKamux 0e3 n3MEHEHUS
CTENEHEN OKUCIIEHUSI COCTaBbTE MOJIEKYJIIPHBIE M HOHHBIE YPABHEHMSI, 111 OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX — 3JIEKTPOHHO-UOHHBIE CXEMBI, HOHHBIE U MOJIEKYJISIPHBIE YPaBHEHUS.

NO2 + KOH — P205 + NaOH(uenocrarok) —

H2S03 + NaOH(u36siTokx) Cd + H2SO4(xoH1r)

KNO2+NaClO3+KOH — B+ HNO3(kxoH11.) —

2. HanmummTe MpOAyKTHI PEakiyii TePMHUIECKOro pastoxkenus semtects. HNO3 o(—-Lt)

3. VKaxuTe xapakTep cpelbl pacTBOPOB, MOJYUYEHHBIX IPU PACTBOPEHHUH B BOJIE KaXJI0TO U3
IIPEIOKEHHBIX BeleCTB. OTBET apryMEHTUPYITE YPABHEHUSIMU COOTBETCTBYIOIIMX PEAKIIUM.
H2S03, KHCO3, CaBr2

LMS-mardopma — He nperycMOTpeHa

5.2.4. lomamuss padora Ne 2

[IpumepHbIil IEpedYeHb TEM

1. CBoiicTBa MPOCTHIX BEIIECTB M coequHeHn d- u f-ayieMeHTOoB

[IpumepHbie 3a1anus

OueHuTe BO3MOKHOCTh TPOTEKAHUS U YKAXKUTE MPOIYKThI peakiuil B pactBopax. Jis
peakuuii, mpoTeKarouX 0e3 N3MEHEHUS CTETICHEH OKUCIIEHUS COCTaBbTE MOJICKYJISIPHBIC U
WOHHBIEC YPABHEHUS, ISl OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX — 3JIEKTPOHHO-UOHHBIE CXEMBI,
WOHHBIC U MOJICKYJISIPHBIEC YPaBHEHHUSI.

Mn207 + NaOH — K[Cr(OH)4] + H202 + KOH —

NiO + HCl — (NiOH)2S04 + HNO3 —

SnSO4 + HCI — AIOHSO4 + NaOH(u30bITOK) —

Al203 + NaOH — (FeOH)2S0O4 + NaOH —

MnO2 + H202 + H2SO4 — CrOOH + HCl —



LMS-mardopma — He IperycMOTpeHa

5.2.5. OT4eT no J1adopaTopHbIM padoTam
[IpumMepHBIii TEpedeHb TEM
1. B coorBerctBHM C 1. 5.1.2
[IpumepHsbie 3ananus
LMS-matdopma — He peycMOTpeHa

5.3. Onucanue KOHTPOJIbHO-0IEHOYHBIX MEPONIPUSTHII MPOMEKYTOYHOT0 KOHTPOJIA MO
AUCHUILINHE MOTYJISA

5.3.1. Dx3amen

Cnucok mpUMEpPHBIX BOIPOCOB

1. O6mas xapakrepuctuka 3aemeHToB VIIA noarpymnmel. [loarpynna ranorenos. O6mas
XapakTepUCTHKa rajioreHoB. Haxoxaenue ¢propa, ximopa, 6poMa u oaa B mpupoje, pusndeckue
CBOMCTBa rajoreHoB. CpoJICTBO aTOMOB IraJIOT€HOB K 3JIEKTPOHY, UX CPABHUTEJIbHAS
XUMUYECKast aKTUBHOCTh. OKHUCIUTEIbHBIE CBOMCTBA TAJIOT€HOB. BO3MOXHbBIE CTENEHN
OKHUCJICHUS TAJIOT€HOB

2. [Nony4eHnne u mpuMeHEeHNE CBOOOIHBIX TaJOTeHOB. METO/IbI MOTYYSHUS
raJIOr€HOBOJIOPOJOB, UX XUMUYECKHE CBOMCTBA. LlenHble peakiuy Ha IpUMepe B3aUMOIEHCTBUS
BOJIOpOJIa € XJIOPOM. ["'aloreHBoJopoIHbIE KMCIIOTHI, CONIOCTaBIeHNE UX cBOMCTB. Conu
raJIOreHBOJAOPOIHBIX KUCIOT. BoccTaHOBUTEBHBIE CBOMCTBA OTPHUIIATEILHBIX HOHOB T'aJIOTEHOB

3. CoenHEeHUs TaJIOTEHOB C KUCI0poaoM. B3anMoelicTBre raoreHoB ¢ BOAOW U BOJAHBIMU
pacTBopamu 1enodei. Peakimy qucnponopioHUpoBaHus rajJoreHoB. KucimopoaHeie KUCIOThI
XJIOpa: XJIOPHOBATHUCTAsI, XJIOPUCTAsl, XJIOPHOBATAs M XJIOpHas

4. ConocTaBiieHHE KUCIOTHBIX U OKUCIUTEIbHBIX CBOMCTB KUCIOPOIHBIX KUCIOT XJIOPA.
Conu KUCTOPOAHBIX KUCIOT XJIOpa: TUIIOXJIOPUTHI, XJIOPUTHI, XJ1opaTel. [lepxiopaTsl, ux
MOJy4YEHHUE U CBOWCTBA

5. Kucnopon. [1onoxxeHue B NEpHOIUYECKON CUCTEME U CTPOCHUE aToMa. Bo3MOXxHbIE
cTerieHH OKucieHus. [I[puMeHeHne Kucaopoia Ak MHTCHCH(PUKAIIUN XUMHUYESCKUX ITPOIIECCOB.
MeTo/1bl oNTy4eHUs: JpOOHOE CHKMKEHUE BO3/1yXa U APOOHas EPErOHKa KUIKOT0 BO3AyXa.
®dusnyueckre 1 XUMHIECKHE CBOMCTBA KUCIopoaa. OKCHUIIBI M X Ki1acCu(PUKaIus

6. Aitorponust kuciaopoaa. O30H. MeTo bl €ro nojiy4eHust, CTPOSHUE MOJICKYJIbI,
(u3nueckre U XxuMudeckue cpoiictsa. [Ilpumenenue o3oHa

7. Ilepokcupn Bogopona. Ero nonyyenue. dusnyeckue u xummdeckue cBorcta. CTpoeHue
MoJIeKyJibl. HeycTOHYMBOCT EPOKCHIA BOJIOPOA — KATAIUTUYECKOE Pa3NI0KEHHE.
OKHCIUTENBbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA MEPOKCHIa Boaopoaa. [lepokcu Bogopoia Kak
kuciora. [lepokcuasl MeTaioB, HAAKUCIOTHL. [IpruMeHeHne nepokcuaa BoJopo/1a, IEPOKCHIO0B
METAJUIOB U COJIEW HAJIKUCIIOT

8. Obmas xapakrepuctuka aneMeHToB VIA nmoarpynmnel. Haxoxnenue B mpupo/e.
Cynb@uanble pyibl METAIIOB

9. CpoiicTBa cepsl. [loarpymnmna cepbl. CepoBOAOPOA U METOABI €70 MOJTYUYCHHUS.
CepoBogopoHas kuciaora u conu. [lonucynbduast Bogopoaa u ux conu

10. Kucnopoansie coequnenus cepol. [Jluokcua cepbl U MeTobl ero nonydyeHust. CepHucras
KHUCJIOTa U €€ coiii. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA COEAMHEHUN CEPBI CO



CTerneHblo okucieHus +4. TuocepHast KMCI0Ta, € CTPOGHUE U CBOWCTBA. THOCYNIB(hATHI, UX
cBoiicTBa 1 npuMeHeHnue. CepHblii anruapu. Ero nonydenue u cBoiictsa

11. Cepnas kucnota. I[IpyHIUIT HUTPO3HOTO U KOHTAKTHOTO METOJIOB €€ MOJyUEHUsI.
CBoiicTBa cepHOM KHUCIOTHL. [leficTBUE cepHOM KUCIOTHI Ha MeTauibl. CoJii CepHOM KUCITOTHI.
Hancepusbie kucnotsl. [lepokcocynbdarsl 1 UX CBOWCTBA

12. O6urast xapakTepucTrka 3JeMeHTOB VA noarpynmnsl. O01ias XxapakKTepucTUKa JIEMEHTOB
NOATPYIIIBI a30Ta

13. Haxoxnenue azora B mpupoje. [lomydenne a3ora u ero cpoiictBa. CoeIMHEHMS a30Ta C
MeTajulaMu (HUTpUAbl). BoropoiHbie coequHeHus a30Ta. AMMHAK U METOABI €0 MOJTYYEeHHUS.
dusnyeckue U XMMUYECKHe cBoMicTBa aMmMHaka. Conu aMMoHus. VX Tepmuueckas u
3JIEKTPOJIUTHYECKAs nucconuanus. XKuakuii aMmmuak Kak pactsopureis. [IponsBogHbie
aMMuaKa: aMuibl MeTaJlI0B. [ uapasuH, ruApOKCUIIAMUH, a30TUCTOBOIOPOAHAS KMCIOTA U
asuabl. IX XuMH4YecKrue CBOMCTBA

14. Kucnopoaubie coequaenus azotra. OKCHIbI a30Ta, MOJYYEHUE U CBOMCTBA. A30TUCTas
KHCJIOTA, €€ OKMCIIUTEIbHbBIE 1 BOCCTAHOBUTEIIbHBIE CBOMCTBA. COJIM a30TUCTOM KUCIOTHI
(autpuThl). A3oTHas kuciora. [lomyuenue u cBoiicTBa. [[eficTBHE a30THOM KUCIOTHI HA METAJLIbI
n HemeTtasuibl. [lapckas Boaka. Conu a30THOM KuCIOTHL. [IpuMeHeHne a3oTcoaepxKamnux
COEIMHEHMI B TEXHOJIOTUU HEOPTaHNYECKUX BELIECTB U MaTEPHATIOB

15. CypeMa u BucmyT. Haxoxxienue B mpupoje, noy4eHue u npuMenenue. OKCUabl 1
ruapokcuabl. Coau cypbMbl U BUCMYTa

16. O6mas xapakrepuctuka snemMenToB V noarpymnmsl. ®ocdop. Haxoxnenne dpochopa B
npupoe. [lomyuenune Gpocdopa. Amnorpornuueckune moauduxaiuu Gochopa. CoennHeHHS
tdhocdopa ¢ meramnamu u BogopoaoM. Conu pocoHms, CpaBHEHUE UX C COJIIMH aMMOHHS.
®ochopuoBatucTas kucinota u ee conu. ['unodochutel. DochopucTolit aHTUAPUT U
tdocdopucrtas kucnora. DocopHsiii aHTuApUI U ero ruApatel. Conu GochopHBIX KUCTOT
(meta-, mupo- u optodocdatsr). [Ipumenenue pochopcoaepx ammx COEAMHEHUN B TEXHOJIOTHH
HEOPraHMUYECKUX BEILECTB U MaTEpUAJIOB

17. Yrnepon. Haxoxaenue yriepojia B pupojie. AJUIOTPONUYECKUE PA3HOBUIHOCTH
yraepoaa. CTpoeHre KpUCTaJUIOB ainMasa U rpadura. AKTUBUPOBAHHbBIN YIOJlb, €T0
IIPaKTUYECKOE IPUMEHEHNE. XMMHUYECKHE CBOMCTBA yriepoaa. BoccTaHOBUTENBbHBIE CBONCTBA
yraepoaa. BzaumopeiictBue yriepoja ¢ BOASHBIM apoM, IPU BBICOKUX TeMIlepaTypax

18. Kucnopoaneie coequuenus yriepoaa. JlMokcua yrieposaa, ojiydeHrue, CBOMCTBA U
npuMeHeHue. YronbpHas kuciora u ee conu. Okeup yrinepona(Il), ero cBoiictsa, momydenue u
npumenenue. @ocred. KapOonuisl meramnos. Cepoyriepoa. LluanucroBogopoanas Kuciora u
ee conu. Kapouasl metamioB. BzaumopelicTBiue kapOou10B METAJIIOB C BOAOH

19. Kpemnunii. Haxoxnenue B npupoe. [lonyuenue B cBoOogHOM cocTosiHuU. Duznueckue u
XuMH4eckne cBoiictBa. [Ipumenenne kpemuus. CoenuHeHns KpeMHuUs ¢ Metaiiamu. Kapoun
kpemHus. ['anorennpl kpemuus. KpemaegroprucroBonpopoaHas kuciota u ee conu. [lonstue o
KPEMHUHOPraHUYECKUX COEAUHEHUIX

20. JInokcua KpeMHUS U €ro IPUPOIHbIE PA3HOBUIHOCTU. MeTa-, OpTO- U MOJTUKPEMHHUEBBIC
KHUCJIOTHI U UX conu. [Ipupoansie cunukarsl. PactBopumoe crexiio. 1Ipon3BoacTBO CUIIMKATOB,
CTEKJIa, BSXKYIINX MaTepUajoB

21. O6mas xapakrepuctuka snementoB VIIIB noarpynmel. Xene3o, ko06anbT, HUKEb.
Haxoxnenue B npupoze, ojly4eHue, IpUMEHEHNUe U cBoMcTBa. [lomydyeHne MeTaios
cBoboaHOM cocrosiHuu. [Ipumenenne. CoricTBa sxene3a. Oxcuapl xxenesa. Conn xene3a u ux
cBoiicrBa. KoMmmuiekcHble coequnenus xenes3a. Llnannansie komiuiekcsl xesnesa (11 u I11).
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KauectBennbie peakiun Ha HoHbI Fe2+ u Fe3+. XKenesnas kuciora u ¢pepparsl, UX NoJydeHHUE
U CBOMCTBA.

22. Okcuabl u ruapokcuasl kodansta U HuKeNs (11 u IIl). Conu kobanbTa U HUKEIA.
KommnekcHbie coennHeHus

23. Maprasnen, TexHeuui, peanii. Haxoxnenue B npupoe, MoxyyeHue 1 IpuMEeHEHHE.
DIIEKTPOHHOE CTPOEHUE aTOMOB, CTEIIEHH OKHUCIICHUs. VI3MEHeHrne OKUCIUTENBHO-
BOCCTAHOBUTEJIBHBIX CBOMCTB B noArpynme. CpoiictBa mapranua. Oxkcua Mapradmna. Okcus
mapranna(ll) u ero runpar. Conu mapranua(ll). Oxcun mapranua (I1I), ero xumuyeckue
CBOMCTBA.

24. Jlnokcua MapraHia u ero ceoricrsa. Manranutel. MapraHieBucTas KUCJIOTa U COJIU
(manranatsl). MapraHniieBast KUCJI0Ta U €€ coyid (epmarasarsl). MapranueBblid aHTHAPUT

25. OKUCIUTETHHO-BOCCTAHOBUTENBHBIE CBOWCTBA COEIMHEHUI MapraHiia B 3aBUCUMOCTH OT
3HaueHus pH pactBopa. CpaBHUTEIbHASI XapaKTEPUCTUKA CBOMCTB MapraHiia, TEXHELUsl U peHus
U UX COCTUHEHUN

26. Xpom, Morub1eH, Bosbhpam. O01mas xapakTepucTuka 3iaeMeHToB VIB nmoarpynmsl.
Haxoxnenue B npupose, nojrydyeHue, NpuMeHeHHe U cBocTBa. OKCHUJIbI U TUAPOKCUABL. XPOM.
ITpouzBoansie xpoma (II u III). Oxcuabl u rugpokcuapl. Cosn XpoMa M UX THIIPOIIN3

27. XpOMOBBIH aHTHJIpUJ. XPOMOBast KMCJIOTa U €€ COJu (Xpomarthel). J[ByXxpomoBas KucioTa
u ee conu (6uxpomatsl). OKUCIUTEITHFHO-BOCCTAHOBUTEBHBIE CBOMCTBA COCIMHEHUH XpoMa,
MOJIMO/IeHa, BoJb(hpama U UX COSAMHEHUN. Mephl MPETOCTOPOKHOCTH TIPH padboTe ¢
COEIMHEHUSIMH XpOMa U 3allUTa OKPYXKaIoIIe cpenbl

28. Banaawii, HuoOui, Tantan. O61mas xapakTepucTuka 3JeMeHToB VB noarpymnisl.
Haxoxnenue B mpupoe, noay4eHue, IpUMEHEHUE U CBOMCTBA. DJIEKTPOHHOE CTPOEHUE aTOMOB,
CTENEHU OKUCJIeHUs. MI3MeHeHne BOCCTAHOBUTENIbHBIX CBOMCTB B MOATpyNIe. XUMUYECKUE
cBoMcTBa BaHaaus. Bo3aMoxkHble cTenenn okuciaeHus. OKCUabl U TUIPOKCUbI BAHAIHS, UX
CBOMCTBA

29. OKUCIUTENBHO-BOCCTAHOBUTENBHBIE CBOMCTBA BaHAMS MIPU PA3JINYHBIX CTEIEHAX
okucieHus. 'naponus coenunennii Banaaus. CpaBHUTEIbHASI XapaKTEPUCTUKA BaHAIMS,
HUOOUS, TaHTaJa U UX COEAUHEHUN

30. Turan, uupkoHuii, rapuuil. O6mas xapakrepucTtuka snemeHToB [VB noarpynmsi.
Haxoxnenue B mpupoje, noaydeHue, IpuMeHeHue 1 cBoiicTBa. [lnokcua tutana. Baxunenmme
COEIMHEHMS TUTaHA

31. O6mas xapakrepuctuka 3nemenToB I1IB moarpynmel. Haxoxaenue B mpupoze,
NoJIy4eHHUe, MPUMEHEHHE U CBOMCTBa. BaxkHeire coelMHEeHNs CKaHAMs, UTTPUA U JaHTaHa, UX
MCIIOJIb30BAHUE B BBICOKOTEMIIEPATYPHBIX CBEPXIIPOBOJHUKAX

32. lunk, kaaMuii, pryTh. O0IIast XapakTepUCTHKA (PU3MUECKUX U XUMHUUYECKUX CBOUCTB d-
3JIEMEHTOB BTOpO# rpynmbl. Haxoxnenue B mpupose. [lonmyuenne B CBOOOTHOM COCTOSIHUH.
DIEKTPOHHOE CTpOeHUE aTOMOB. OKCHUIBI U THAPOKCUIBI METAILIOB. [ UApOoIu3 comeil.
Coenunenus prytu (1), ux ctpoenue u cBorictea. Komrmiekcoobpasyrorue CBONCTBa HOHOB
UHKa, KaaMmus U pTyTu. Gusnonorudeckoe aeiicteue d-371€MEHTOB BTOPOM MPYIIIBL.

33. DnekTpoHHAs CTPYKTypa Meau, cepedpa u 30101a. OTINYNE CTPOCHUE UX aTOMOB OT
CTPOEHHUsI LIEIOYHBIX MeTauIoB. BiusiHue 3apsaa sapa, paadyca aroma v 3JIEKTPOHHOTO
CTPOECHMS Ha XMMHUYECKHE CBOICTBA 2J1€MEHTOB. [loryueHue MeTauioB B YUCTOM BUIE U UX
npuMmeHeHue. OKcuabl, THAPOKCUBI MEAU, coJid. KOMIUIEKCHBIE COEAMHEHNUS MEIU

34. Oxcun u ruapokcun cepedpa. Comu cepedpa. CBETOUYBCTBUTEIBLHOCTh TAJIOTCHUIOB
cepebpa. KomrnekcHble coeTMHEeHHs cepedpa
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35. 3on0to. Coeaunenus 3omnota (I), (II1), ux xapakrTeprucThKu. 30J0TOXJIOPUCTAs KUCIOTA U

€€ COJIN

LMS-matdopma — He mpeycMOTpeHa

5.4 CopepxaHue KOHTPOJIbHO-OLCHOYHBIX MEPONIPUATHI 110 HANIPABJICHUAM
BOCIIUTATEIbHOM /1eSiTeIbHOCTH

Hanpasnenue Bun TexHosorus KoMIteTeHI Pesynbrar KonTpoabHo-
BOCITUTATEILHON | BOCHHUTATEIILHOW | BOCIUTATEIHHOMN ot bl OLIEHOYHbIEe
JeSATEIbHOCTH JEeSATEIbHOCTH JIEeATEITbHOCTH o0OyueHus MepOnpHUATHS
TexHonmorus OIIK-1 a-1 JlabopaTopHbie
y4eOHO-
MTOBBIIICHUS 3aHATUSA
HCCJIEI0BATENBCK
KOMMYHHUKATHUBHO
asi, Hay4Ho- i
HCCJIEI0BATENBCK
KOMITIETEHTHOCTHU
ast
TexHonorus
npodopueHTanuo
s dbopmupoBaHus
[Ipodeccuonansu YBEPEHHOCTH U
JIeATEIbHOCTh
0€ BOCTIUTAHHE TOTOBHOCTH K
LeJeHanpaBieHHa .
CaMOCTOSITEIbHOU
s pabora ¢ N
. YCIEUTHOU
uHpopmManuei
. npodeccuoHanbH
01 1eSITeIbHOCTH
UCII0JIb30BAHUS B
TexHonorus
IIPaKTUYECKUX .
CaMOCTOSITEIbHOU
Hesx
paboThHI

12




