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1. O01mue moj10KeHu s

Jucuunianna «O0mas 1 HeopraHu4yeckass XUMHs» OTHOCHTCS K OCHOBHOW YacTH y4eOHOTO
miaHa Oioka 1, BXOHAIIEro B COCTaB 00pa3oBaTENbHOM MporpamMmbl Beicmiero oopasoBanus 18.03.01
«Xummuueckas Texuosorus» (nmpodmip — [lonyuenue u nepepadoTKka MaTepUaIOB HA OCHOBE MPUPOIHBIX
Y CUHTETUYECKHUX MOJIMMEPOB).

HopmatuBHO-MeTOIMUeCKO# 6a30i 11 pa3paboTKu paboueit mporpaMmbl Y4eOHON TUCIUILITIHBI
«O01as U HeopraHuyeckass XMMHs» SBISIOTCA:

. @enepanbublii 3akoH «O0 obpazoBanuu B Poccuiickoii deneparnyn», yTBEp:KICHHBIH
npuka3zoM MunoOpHayku PD Ne 273-D3 ot 29.12.2012;

. [Tpuka3z Munobpuayku Poccum Ne 301 ot 05.04.2017 r. O6 yTBepKACHUU MOPSAAKA
OpraHM3ally U OCYIIECTBIECHUSI 00pa30BaTEeIbHON JESATENHOCTH MO 00pa3oBaTEIbHBIM IIpOrpaMMam
BBICILIEI0 00pa3zoBaHusl - IporpamMmaM OakajaBpuara, HporpamMmam CIHEeLHaJIuTeTa, MPOrpaMMam
MarucTpaTyphl.

. IIpukaz MuHucrepcTBa Tpylda U CcoOLMaJIbHOW 3amuThl Poccuiickoir ®Penepanuu ot
11.02.2021 Ne 60 «O6 yTBepkaeHUH MpodeccHoHANbHOrO cTanaapta - 26.027 «CneunajucTt no
nepepadoTKe MOJTUMEPHBIX M KOMIIO3HIMOHHBIX MATEPHAJIOB.

. [Ipukaz MuHucrepcTBa Tpylda U colMalbHOW 3amuThl Poccuiickoir ®enepanuu ot
12.10.2022 Ne 646H «O06 yrBepkaeHuu npodeccuoHanpHoro cragaapra - 23.041 «Cnequanuct no
TEXHOJIOTHH 1eJIJII0J103HO-0YMAKHOT0 MPOU3BO/ICTBAY.

. ®denepanbHbIil TOCYTAPCTBEHHBIN 00pa30BaTEIbHBIM CTAHAAPT BBICHIETO OO0pa30BaHUSA
(®IoC BO) mno wnampaienuto mnoarotoBku 18.03.01 «Xumuyeckas TexHONOTHS» (YpOBEHBb
OakanaBpuaT), YTBEPXICHHBIA NpuKazoM MunuctepcTBa oOpasoBanusi u Hayku PD Ne 922 ot 7
asrycra 2020 r.;

e  VYyeOHble IUIaHBI 00pa30BaTENbHONM MPOrpPaMMbl BBICHIETO OOpa30BaHMs HANpaBICHUS
18.03.01 - Xumuueckas TexHojorus (nmpodmis - [lonyuenne u nepepaboTka MaTepraioB Ha OCHOBE
MPUPOJHBIX U CHUHTETUYECKUX IIOJIMMEPOB), MOJITOTOBKM OakanaBpOB MO OYHOM, OYHO-3a0UHON U
3a04HOM (hopMaM oOyueHus, ogoOpeHHbie YueHsiM coBeToM YIJITY (mportokon Ne 3 ot 21.03.2024).
OO6yuenue o oopazoparenbHoi 18.03.01 - Xumuueckas texHosnorus (npoduis - [lomyuenue u
nepepaboTKa MaTepualloB Ha OCHOBE NMPHPOJHBIX M CHUHTETHMYECKHX MOJMMEPOB) OCYILECTBIIETCS Ha
PYCCKOM SI3BIKE.

2. IlepeyeHb NJIaHUPYEMBIX pPe3yJIbTATOB 00yUYeHHUsI 0 TUCIHUIJIMHE, COOTHECEHHBIX ¢ MJIAHUpYe-
MBIMH pe3yJIbTaTaMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMbI

[TnanupyeMbIMu pe3ynbTaTaMu OOy4YeHUS MO AUCHUIUIMHE SBISIOTCS 3HAHUS, YMEHUS, BIaICHUS
W/WIM OMBIT JIEATENbHOCTH, XapaKTepU3YIOLIUe 3Tarbl/ypoBHU (OPMUPOBAaHUS KOMIIETEHLIUMN U olecre-
YUBAIOIIHNE JOCTKEHHUE MIIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHS 00pa30BaTeIbHOM MPOTrpaMMBbl B IIEJIOM.
Heanb ocBOEHUSA TMCHUILIMHBI — PA3BUTHE XUMUYECKOTO MBIIIICHUS, HAIIPABIEHHOTO Ha TOJY-
YEHUE COBPEMEHHOI0 HAYyYHOTO MPEJICTaBIICHHS] O CBOWCTBaX XMMUYECKHMX 3JIEMEHTOB M COEIMHEHH,
OCHOBAaHHOT'O Ha 3HAHUSIX KBAaHTOBO-MEXaHMYECKOW TEOPHHM CTPOEHHUS aToMma, a Takke OOIIMX 3aKOHO-
MEPHOCTEN N3MEHEHHSI XUMUUECKUX CBOMCTB BEIIECTB M MPOTEKAHUS PEaKIU.
3agauM QIMCHUILIMHBI:
- JaTh MpeJcTaBlIeHue 00 OCHOBHBIX MOHITHSX, 3aKOHAX M MOJENSX XUMUYECKUX CHUCTEM, O peak-
IIMOHHOMN CITOCOOHOCTH BEIIECTB;
- chopmMHpOBaTH HABBIKM HAYYHOTO MCCIIEIOBAHUS;
- J1aThb OCHOBBI aHAJM3a UCTOYHWKOB XUMHUYECKOM OMACHOCTH U MPEACTaBIEHUS O criocofax 3aiu-
ThI YEJIOBEKA U MPUPO/IBI.
IIpouecc n3yyeHus1 TUCHUILVIMHBI HANIPaBJIeH HA popMuUpoBaHue cieayiuneil odmenpodeccu-
OHAJIHLHOM KOMIIETEHIINH
OIIK-1 CnocobeH m3y4aTh, aHAJIM3UPOBATh, MCIIOIH30BATh MEXAHW3Mbl XMMHYECKUX PEaKIIUi,
MPOUCXOAAIINX B TEXHOJOTUYECKUX TMPOIEccax M OKPYKAIOIEM MHUPE, OCHOBBIBAsICh HA 3HAHUSIX O CTPO-
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€HUU BEIIECTBA, IPUPOJEC XUMUUYECKON CBSI3M U CBOMCTBAaX PAa3IMUHBIX KJIACCOB XMMUUYECKHUX 3JIEMEHTOB,
COEIMHEHHH, BELIECTB U MAaTEPUAJIOB.

B pe3yabTare u3yueHusi JUCHUIJIMHBI 00YYAKOIIHIICS JOJIKEH:

3HATh:

CTPOCHHE aTOMOB M MOJIEKYJI, OCHOBBI TEOPHH XUMHUYECKOU CBSI3M B COCIMHEHUSIX PA3HBIX THUIIOB,
CTPOCHHE BEIIeCTBA B KOHJICHCUPOBAHHOM COCTOSIHUM, OCHOBHBIE 3aKOHOMEPHOCTHU MPOTEKAHUS XUMHUYE-
CKHMX TPOLIECCOB U XAPAKTEPUCTUKU PABHOBECHOTO COCTOSIHUS, XMMHYECKHUE CBOICTBA JIEMEHTOB pa3-
nuuHbIX Tpyni [lepuonnyeckoil CUCTEMbI U UX BaKHEHIINX COEIMHEHUHN, CTPOCHHE U CBOIMCTBA KOOPAHU-
HallUOHHBIX COCANHEHUM,;

yMeThb:

BBITIOJIHSTH OCHOBHBIE XMMUYECKHE ONEpAIH, ONPEACNIATh TEPMOIUHAMUYECKUE XaAPaKTEPUCTUKHI
XUMHUYECKHUX pEaklUid U PaBHOBECHBIC KOHIIEHTPAIIMH BEILIECTB, UCIOJIb30BATh OCHOBHbBIE XHMHUYECKHE
3aKOHBI, TEPMOJAMHAMUYECKUE CIIPABOYHBIC JTAHHBIE U KOJUYECTBEHHBIE COOTHOIIEHUS HEOPTaHUYECKOU
XUMHH JUIA pelieHus npodeccuoHaNbHBIX 3aa4, UCIOIb30BaTh 3HAHUS O CTPOCHUU BEIIECTBA, IPUPOJIE
XUMHUYECKOHN CBSA3U B PA3IMYHBIX KJaccaX XMMHUYECKUX COCAMHEHHH /i MOHUMAaHWs CBOWCTB Marepua-
JIOB U MEXaHH3Ma XUMUYECKUX MPOLIECCOB, MPOTEKAIOIINX B OKPYKAIOILIEM MUPE;

BJIA/JETh:

TEOPETUYECKUMH METOJaMU OMHCAHMSI CBOMCTB MPOCTBHIX M CIOXKHBIX BEIIECTB HA OCHOBE DJICK-
TPOHHOTO CTPOCHHSI MX aTOMOB U TOJIOXKeHUs B [leproanyeckoi cucteMe XUMHUYECKUX 3JIEMEHTOB, IKC-
MEepPUMEHTaJIbHBIMU METOJIaMU OMpeJesieHns (PU3MKO-XUMUYECKUX CBOWCTB HEOPTraHMYECKHUX COEIUHe-
HUH.

3. MecTo AUCUMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JlanHast yyeOHasi TUCUUIUIMHA OTHOCUTCS K 00s3aTeIbHBIM JUCLUUIUIMHAM Y4€OHOrO IUIaHa, YTO
1o3BoJIsieT cOpMHUPOBAThH B Mpoliecce o0yueHus y OakanaBpa OCHOBHbIE 00IenpodeccnoHaIbHbIE 3HA-
HUS U KOMIIETEHLIMU B paMKaX BbIOpaHHOTO Mpoduis U npopecCHOHAIbHOIO CTaHAapTa.

OcBoeHMe JaHHOW JUCHUIUIMHBI ABISETCS HEOOXOJUMOM OCHOBOM /ISl MOCIEIYIOLIEr0 N3y4eHUs
muctuminH OITOIT u HanucaHus BBITYCKHOM KBaIM(PUKAIIMOHHON pabOTHI.

HepeueHb 0680716141/{60}01141/0(?, conymcemeyruwux u obecneuusaemvix ()MCL;ZU’UZUH

Ob6ecneunBaronme ConyTcTByIoIIHNe Ob6ecnieunBaeMbIe

1. Xumus Opra"uyeckast XUMHs

AHanuTHueckas XUMHS U (PU3NKO-XUMUYECKUE Me-
TOABI aHAIN3a

3. HoBrle TeXHOIOTUH U MaTCpUaJIbl

3amuTa BeITYCKHOM KBATH(PHUKAITMOHHON paboThI,
BKJIIOYAs IOJIFOTOBKY K MPOLEYpPE 3alIUThI U IPO-
LEAYPY 3aLIUThI

VKkazaHHbIE CBSI3U AMCLUIUIMHBI JAIOT OOYYaroLEMYCsl CUCTEMHOE IPEICTaBIEHHE O KOMIUIEKCE
u3ydaeMbIX AUcUUIUIH B cooTBeTcTBUU ¢ OI'OC BO, uro obecrneunBaer TpeOyeMblil TEOPETHUECKHMA
YpOBEHb U MPAKTUYECKYIO HAPABIEHHOCTh B CUCTEME 00y4YeHHUs U OyaylIel 1eaTeTbHOCTH BbITYCKHUKA.

4. O0beM TUCIHHUIIHHBI B 3a4eTHBIX eIMHULAX € YKAa3aHHEM KOJINYeCTBA aKaJJeMHYeCKHX YacoB,
Bbl/IEJIEHHBIX HA KOHTAKTHYI0 PadoTy 00y4alomuXxcs ¢ npemnojgaBarejemM
(mo BuAaM yueOHBIX 3aHATHII) 1 HA CAMOCTOATEJIbHYI0 padoTy o0ydyarommxcst

OO011ast TpyI0EMKOCTh TUCITUTLTHHBI

Bun yae6HO# paboThI ‘ Bcero akageMuueckix 4acoB




oudHas GopMma

3aouyHas popma

OYHO-3a04YHas

dbopma
KonrakTHasi paboTa ¢ npenojaBarejieM*: 42 35 12,35 20,35
nexuuu (JI) 18 4 10
npaktuueckue 3anarus (I13) - - -
naboparopusie paboTs (JIP) 24 8 10
WHBIE BUJIbI KOHTAKTHOHN pabOThI 0,35 0,35
CamocrosiTe/ibHasi padoTa 00y4alOIIUXCsl: 65,65 95,65 87,65
M3Y4YEHHE TEOPETHUUECKOI0 Kypca 10 29 14
MOATOTOBKA K TEKYIIEMY KOHTPOJIIO 20 58 38
MOATOTOBKA K KOHTPOJILHOM paboTe - - -
MMOATOTOBKA K MPOMEXYTOYHOM aTTeCcTaliu 35,65 8,65 35,65
Buj npomexyTO4YHOI aTTecTallNu: IK3aMeH IK3aMeH IK3aMeH
OO01mas TPy10eMKOCTh 3/108

*KoHTakTHas paboTa oOy4aromuxcs C MperojaBaresieM, B TOM YHCIE C MPUMEHEHHEM HCTaHIMOHHBIX 00pa30BaTeNbHBIX
TEXHOJIOTHH, BKIIOYAET 3aHATHS JICKIIMOHHOTO THIIA, U (WJIM) 3aHATHS CEMUHAPCKOI'O THIIA, JaOOpaTOPHBIC 3aHATUS, U (WIIN)
TPYIIIOBBIC KOHCYJIbTANH, W (WIN) HHIUBHIYAIBHYIO paboTy 00ydaromerocs ¢ MperoAaBaTeieM, a TakXKe aTTeCTalliOHHbIE
UCTIBITaHMS TTPOMEXYTOUHOH aTTectanuy. KoHTakTHas paboTa MOXKET BKIIOYATh WHBIC BUJBI YU€OHON JEATEILHOCTH, IIpEeNy-
CMAaTpHBAIOIINE IPYNIOBYIO0 U HHIUBHIYAIbHYIO paboTy o0ydaromuxcs ¢ npenojgasaresneM. Yacsl KOHTaKTHOH paboThI ompe-
nensitorest [lomoxenneM 06 opraHM3allK M MPOBEICHUM KOHTAKTHON pabOTHI MPH peasn3aiii 00pa30BaTEIbHBIX MPOTPaMM
BEICIIIETO 00pa30BaHUs, YTBEPKICHHBIM YueHbIM coBeToM YIJITVY ot 25 derpans 2020 rona.

5. Coaep:xkaHue TUCHUILINHBI, CTPYKTYPHPOBaHHOE 10 TeMaM (pa3aejiam)

C YKa3aHUEM OTBCICHHOI0 HA HUX KOJIUYECTBA AKATCMHUIECCKHX 1aC0B

5.1. TpynoemMkocTh pa3aejioB JUCHHIIMHBI

ouHasi popMma 00yueHuUs

Bcero
No . | CamocTogTenspHas
HaunmenoBanue pasnena quCHUIUIUHBL JI I13 | JIP | koHTaKTHOU’
/i pabota
paboThHI

1. Xumus djaeMeHToB. CBolicTBa BaKHeHIIUX COeANHEHU I
1.1 | XuMus S-371€MEHTOB 2 - 4 6 6
1.2 | Xumust p-a1eMeHToB 8 - 12 20 8
1.3 | Xumus d-anemMeHTOB 6 - 8 14 8
1.4 | Xumus f-snemMeHTOB 1 - - 1 4
5 Heopranuyeckasi XuMus ¥ 3alIUTA 1 i i 1 4

" | okpy:KaouIeii cpeabl
HToro no pasnenam: 18 - 24 42 30
IIpome:kyTouHAas aTTecTalNUs X X X 0,35 35,65

Bcero 108
3ao04Hasi gopma 00y4eHus1
Bcero
No . | CamocTosTenpHas
HaumeHnoBanue pa3nena TUCIUITIIMHBI JI | II3 | JIP | KOHTaKTHOHI
/I pabota
paboTsI

1. | Xumus sjemenToB. CBolcTBA BasKHEHIIINX cOeTHHEHU I

1.1 | Xumus S-351eMEeHTOB 1 - 2 3 15

1.2 | Xumus p-37€MEHTOB 2 - 3 5 25
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Bcero

e HanmenoBanue pazaena JuCUUILTMHBI JI | II3 | JIP | koHTaKTHOH Camenomnentsinn
/T pabora
paboThI
1.3 | Xumus d-snemeHTOB 1 - 3 4 25
1.4 | Xumus f-anemeHTOB - - - - 15
2 Heopranuyeckasi XuMHUsA ¥ 3aIMUTA i ) i ) 7
" | okpy:KaKoIIei cpeabl
HTroro no pasnenam: 4 - 8 12 87
IIpoMe:xxyTOoUHAasi aTTecTAUS X X X 0,35 8,65
Bcero 108
04HO-3204Hasi popma o0yueHust
Bcero
No . | CamocrosaTenpHasA
HaumenoBanue paznena qucuurmunel | JI | TI3 | JIP | koHTakTHOM
/11 pabora
paboThl
1. | Xumus raemMenToB. CBolicTBAa BaKHEHIINX COEANHEHU I
1.1 | XuMus S-371€MEHTOB 2 - 2 4 8
1.2 | Xumust P-3J€MEHTOB 4 - 4 8 16
1.3 | Xumus d-aneMeHTOB 3 - 4 7 16
1.4 | Xumus f-snemenTOB 0,5 - - 0,5 8
2 Heopralmqeculcaﬂ XHMHS 4 3a1IUTa 05 i i 05 4
OKpY:KaKIIeil cpeabl
HToro no pazgenam: 10 - 10 20 52
[TpomexyTouHas arTecTanus 0,35 35,65
Bcero 108

5.2. Conep:xkanue 3aHATHI JEKIHOHHOTO THIIA

Pa3znen 1. Xumus 3siemenToB. CBOCTBA BaskKHEHIIIUX coeTMHEHUIT

N3noxenue maTepuaa JaeTcs Mo CIeAyleMy MIaHy:

1. OGmas XxapakTepUCTUKA JIEMEHTOB JAHHOW TPYMNIBI U MOATPYIIBL. DJIEKTPOHHOE CTPOCHUE
aTOMOB, MX CTENEHHU OKHCIeHUs. VI3MeHeHHue paguycoB aTOMOB M HMOHOB, SHEPIMM HOHHU3AIUH,
XUMHUYECKast aKTUBHOCT.

2. Haxoxnaenue snemMeHToB B pupoje. CrocoOs! monydenus. CBoWCTBa U MPUMEHEHHE.

3. OTHOIIEHUE TTPOCTHIX BEIIECTB K MPOCTHIM U CIIOKHBIM OKHCIUTENsIM. CBOMCTBA THUIPUIOB, OK-
CHUJIOB, THJIPOKCHJIOB, coneil. [lonydyenue u npumenenne. OCOOEHHOCTH CBOMCTB pacCMaTpUBaEMBbIX CO-
€IMHECHUI 3JIEMEHTOB.

4. [lpumMeHeHre 3EMEHTOB U X COCIUHEHUNW B XUMHUHU, TEXHUKE, MPOMBIIIJIEHHOCTH, CEITbCKOM
XO3SICTBE.

5. Bonpocsr skonoruun. [IpeneiapHo JomycTUMbIe KOHIICHTPAIIMH BEIIECTB B BO3YITHOM U BOAHOM
OaccelfHax U UX BO3/EHCTBUE Ha OKPYXKAIOLIYIO CpeAy U UeloBeKa.

1.1 Xumus S-anemenmos

S-amemeHTs! [ 1 I rpym. JKecTkocTs BOIBI.

1.2 Xumust p-snemenmos

p->nemenTsl I rpynmer
p->nements! [V rpynmbl
p-31€MeHThI V TpYIIbI
p-3nemenTsl VI rpymmst
p-anementsl VII u VIII rpynn
1.3 Xumus d-snemenmos
d-snmementst [ u II rpymm



d-anementst 111 - V rpymm

d-snmementsi VI rpyrmbt

d-anementst VII rpymrsr

d-snmementsr VIII rpymmst
1.4 Xumus f-snemenmos

Paznen 2. Heopranuyeckasi XMuMHsl M 3a1IIUTA OKPY-Kaloeil cpebl
OcBeliaercs COBPEMEHHOE COCTOSHHE IPOOJIeMbl 3arps3HEHUsl OKpykaromel cpenbl. OCHOBHBIE
aAHTPOIIOTE€HHbIE UICTOYHHUKH MOCTYIIJICHUS 3arpsA3HEHUH.

5.3. Tembl 1 (popMBbI 3aHATHII CEMHUHAPCKOI0 THIIA

Y4eOHBIM IJIAHOM 10 TUCIHUILTMHE TPEIYCMOTPEHBI Ja00paTOPHbBIE 3aHATHUS

Dobra Tpyno€MKocTb, yac
HaumenoBanue paznena p OYHas | 3a04- | OYHO-
Ne IIPOBEACHUS
JTUCHIUTUTAHBI (MOTYJIS) Has | 3a04-
3aHSATHS
Hasi
Pazgen 1. Xumus snemenToB. CBONCTBA BaXK-
. . nabopatopHas
1 | meitmmx coenuHenu (tema: 1.1, Xumus s- 4 2 2
paborta
anemeHToB |-11. XKecTkocTh BobI.)
Pasgen 1. Xumusg niaemenrtoB. CBolicTBa Bax-
. . nabopaTopHas
2 | HEWIIUX COeqUHEHUI aGoTa 4 2 2
(rema: 1.2. Xumus p-snementos I1-V.) p
Pazgen 1. Xumusa snementoB. CBoMCTBa Bax-
. . nabopaTopHas
3 | HEHIIUX COeqUHEHUH aGoTa 4 1 2
(rema: 1.2. Xumus p-anemento VI-VII.) p
Pasmen 1. Xumus snementoB. CBoHCTBa Bax-
. . nabopaTopHas
4 | HEWIINUX COeqUHEHUI aGoTa 4 1 1
(rema: 1.3. Xumust d-snementos I11-V.) P
Pazgen 1. Xumusa snementoB. CBOHCTBa Bax-
. . nmabopaTopHas
5 | HeHImuX coequHEHNH aGoTa 4 1 2
(rema: 1.3. Xumus d-anementos VI-VIIIL.) p
Pazgen 1. Xumusa snementoB. CBOHCTBa Bax-
Hellmmx coeauHenuit (tema: 1.3. Xumus d- | maGoparopHas
6 | snemenrtoB I-Il. rema: 1.4. Xumus f-anementoB). | paborta qoKIabI 4 1 1
Heopranmueckass XuMusi ¥ 3alIUTa OKPYXKAMOIICH | W MPE3CHTAINH
Cpelibl.
Hroro: 24 8 10
5.4 leTaau3anusi CaMOCTOATEJIbHOI PadoThI
TpynoemMKocTs, yac
No HaumenoBanwue pa3nena Bun camocrosTensHoi OYHast 3a04- | OYHO-
- JTUCIUIUIAHBI (MOTYJIS) paboTsI Has 3a04-
Hasl
Paznen 1. Xumus snementoB. CBoM-
. . [ToaroToBka K ornpocy
CTBa BaXKHEUIINX COEIMHEHUN (TeMa: .
1 10 TeMe J1abopaToOpHOi 6 15 9
1.1. Xumus s-snementos I-11. XKect-
paboTHI.
KOCTb BOJIBI.)
Pazgen 1. Xumus snementoB. Coii- | [lonroroBka k onpocy
2 | cTBa BaKHEHIIMX COENWHEHUH (TeMa: | Mo Teme J1abopaTopHOi 4 13 6
1.2. Xumus p-snementos I11-V.) paboTHI.
3 | Pazmen 1. Xumus snementoB. CBoii- | [TogroroBka k omnpocy 4 12 6
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TpynoeMKocTh, yac
Ne HanmenoBanue paszzneina Bun camocrostensHOM O4YHast 3a04- | OYHO-
- JTUCIUATITAHBI (MOTYJIS) paboTsI Hast 3a04-
Hasl
CTBa BaXHEWIIUX COEAMHEHUHU (Tema: | o TeMe JJabopaTopHOU
1.2. Xumus p-anementoB VI-VII.) paboTHI.
Pazgen 1. Xumus snementoB. Coii- | [lonroroBka k onpocy
4 | cTBa BaXXHEUIINX COCAMHEHUH (Tema: | o TeMe TabopaTopHOU 3 10 6
1.3. Xumus d-sementos I11-V.) paboTHI.
Pazgen 1. Xumus snementoB. Coii- | [lonroroska k onpocy
5 | cTBa BaXXHEWIIMX COCAMHEHHH (TeMa: | 1o TeMe JIabopaToOpHOM 4 12 12
1.3. Xumus d-anementoB VI-VIII.) paboTHI.
Pasnen 1. Xumusa snementos. CBoii-
. . | llogroroBka k onpocy
g | CTBA BaXHEHIINX COCMHEHMH (TeMa: 1o TeMe aGopaTopHOii 5 18 9
1.3. Xumus d-snementoB I-1l. Tema:
1.4, Xumus f-31eMeHTOB). padoTeL
N3yuyenune neKInOHHOTO
MaTepuaia, TUTepaTypHbIX
7 Paznen 2. Heopranuueckast XuMusi 1 | HCTOYHUKOB B COOTBET- 4 7 4
3al1UTa OKPYKAIOILIEH Cpeabl cTBUU ¢ TeMatukou. Ilox-
rOTOBKa JOKJIAJ0B U IIpe-
3EHTalUH.
N3yuyenune neKInOHHOTO
5 [ToaroroBka Kk MpOMEKYTOYHOM aTTe- | MaTepuaia, JUTepaTypHBIX 35,65 8,65 35,65
cranuu (9K3aMeH) HUCTOYHUKOB B COOTBET-
CTBUU C TEMaTUKOM.
HUroro: 65,65 95,65 | 87,65
6. IlepeueHb y4eOHO-MeTOANYECKOT0 O0ecnevyeHusl Mo AUCIUILINHE
OcHOBHAs1 M IOTIOJTHUTEIbHAS JIUTEPATYpa
Ne Ton
i ABTOp, HAUMEHOBAHUE - IIpumeuanue
OcHoBHas1 yueOHas JIuTEpaTypa
1 | Axmeros, H. C. O6mias u nHeopranuueckast xumusi / H. C. AXmMeToB.
— 13-e u3., crep. — Cankr-IlerepOypr : Jlans, 2023. — 744 ¢. — [ToTHOTEKCTOBBIIA
ISBN 978-5-507-45394-8. — TekcT : anekTpoHHbIH // JIaHb : snek- 0023 | ACCTYN NpH BXO-
TpOHHO-OMOMoTeuHas cucrema. — URL: JIe TI0 JIOTHHY U
https://e.lanbook.com/book/267359 — Pexxum noctyna: 1ist aBTO- napoJro*
pH3. OIB30BATEIEH.
2 | [NaBnoB, H.H. O6mas u Heopranunveckas xumus: ydeOnuk / H.H.
[TaBnoB. — 3-¢ u3n., ucrp., gom. — Caakr-IlerepOypr: Jlans, 2021. — [TomHOTEKCTOBBIN
496 c. — ISBN 978-5-8114-1196-2. — Tekcr: snekTpoHHbIH // JlaHb: 0021 | AOCTYM MpH BXO-
ANEKTPOHHO-OMOIMOTEeUHAS cUcTeMa. - URL: JI€ T10 JIOTHUHY
https://e.lanbook.com/book/167910 — Pexxum noctyma: it aBTOPHUS3. U Maposro™
T0JIb30BATENEH.
3 | Xumus snemeHToB U coequnenuii / B. U. Epmonaesa, B. M. I'opi-
koBa, JI. E. Cierabko, H. H. JIBynmuyanckas. — 3-e u3j., cTep. — TTomHOTEKCTOBEIN
Cankr-IlerepOypr : Jlans, 2023. — 208 c. — ISBN 978-5-507- JOCTYII IPU BXOJIE
46167-7. — TexcT : a5eKTpOoHHBIH // JIaHb : 2IEKTPOHHO- 2023 110 JIOTUHY 1
oubnnoreunas cuctema. — URL: napoio™*
https://e.lanbook.com/book/302219 — Pexwum gocTyma: Ijist aBTO-
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https://e.lanbook.com/book/267359
https://e.lanbook.com/book/167910
https://e.lanbook.com/book/302219

pH3. IOJIb30BATEIIEH.

4 | Kupwmios, B. B. Heopranunueckas xumusi. CBOHCTBA 3JIEMEHTOB U
ux coenunenunii / B. B. Kupumnos. — Cankr-IlerepOypr : Jlansb, [TomHOTEKCTOBBIN
2023. — 380 c. — ISBN 978-5-507-45825-7. — TekcT : 31eKTpOH- JOCTYII IIPU BXOZE
Hb1# // Jlanb : anekTpoHHO-O0nbnroreunas cucrema. — URL: 2023 I10 JIOTUHY 1
https://e.lanbook.com/book/319325 — Pexum moctymna: it aBTO- aposTro*
pU3. IOJIb30BaTENIEH.

5 | Mudraxosa, H.III. O0mast 1 HeopraHuyeckasi XUMHUs: yaeOHOE T10-
cobue / H.ILI. Mudraxosa, T.I1. I[Terposa; mox pea. A.M. Kysuero-
Ba; MuHHCTEpCTBO 00pa3oBanus U Hayku Poccuu, Kazanckuit Hanu- [TomHOTEKCTOBBIN
OHAJIbHBIM MCCIIEOBATEIbCKUNA TEXHOJOTUYECKUI YHMBEPCUTET. — 2017 | FAOCTYM MpH BXO-
Kazans: KHUTY, 2017. — 408 c.: Tabiu., cxem., ui. — Pexum nocry- JIe TI0 JIOTUHY U
mna: o [IOAIIHCKE. — URL: napoJjo*
http://biblioclub.ru/index.php?page=book&id=560885 bubmauorp.: c.
367-368. — ISBN 978-5-7882-2174-8. — TekcT: 3JICKTPOHHBIH.

6 | Obmas 1 HeopraHu4ecKass XUMHs. DJICMEHTB TEOPUH, CIIPABOYHBIC
TaHHbIE, 3aJIaHUs 111 CAaMOCTOSATENbHON paboThl [TekcT] : yueO. mo-
cobue aJis CTyIeHTOB By30B JiecotexH. nmpodwis / b. T1. Cepena [u
ap.] ; mox pex.: b. I1. Cepensl, JI. C. Monouynukosa ; Ypai. roc. je- 2012 46
COTEXH. YH-T. - 2-€ u31., nepepad. u gon. - Exarepunoypr : YIJITY,
2012. - 406 c. : un. - bubnuorp.: c. 399. - ISBN 9-785-94984-434-2

JlonoJiHuTeIbHAS YUeOHas JIUTepaTypa

7 | Amapues, A.W. O0miast u HeopraHu4eckast XUMHUs: yueOHoe mocodue
/ AV. Anapnes, JI.B. IlleBHuipina; MunucrepctBo 00pa3oBaHus U .
Hayku Poccuiickoit ®@enepannu, HoBocuOupckuii rocyaapcTBeHHBII HonxorexcroBeId
TexHu4Yeckuid yHuBepcuter. — HoBocubupek: HI'TY, 2015. — Y. 2. | 2015 FIOCTYT TIpH BXO-

) i JIe TI0 JIOTHHY U

Xumus sneMeHToB. — 90 c.: Tabn. — Pexum gocTymna: mo nojamucke. — %
URL: http:/biblioclub.ru/index.php?page=book&id=438292 bu6- HApoIo
quorp. B kKH. — ISBN 978-57782-2738-5. — TekcCT: 31€KTPOHHBIH.

8 | VYraii, S.A. O0mas 1 HeopraHuveckas XMMHUs: Y4eOHHK IS CTYIAEH- | 2004 46
TOB By30B / f. A. Vraii. - U3xa. 4-e, crep. - Mocksa: Bricias mikosna,
2004. - 527 c.: un. - bubmuorp.: c. 519. - Ilpeam. ykas.: c. 520. -
ISBN 5-06-003751-7

9 | IIpakTukym 1o Heopranudeckoi xumuu / mof pex. A. ®@. Bopobwesa, | 2004 60
C. U. Hpakuna. - Uzn. 2-e, crep., nepenevarka ¢ uza. 1984 r. -
Mockga: [Anbsac], 2004. - 249 c.: . - ISBN 5-98535-001-0

10 | Bonbxun, B. B. O6mas xumus: yaeObnoe nocooue: B 3 knurax / B. B. | 9006
Bonsxun. — Ilepms: [THUITY, [6. 1.]. — Kuura 1: OcHOBHOH Kypc IlomHOTEKCTOBBIH
— 2006. — 464 c. — ISBN 5-88151-520-X. — TekcT: 21MeKTpPOH- JOCTYII MIPU BXOJIE
Heli // JlaHb: saexkTpoHHO-OMOMMoreyHas cucrema. — URL: T10 JIOTUHY U
https://e.lanbook.com/book/160944 Pexum nmoctyma: Ui aBTOPHU3. naposo™
10JIb30BATEIEN.

11 | Bonbxun, B. B. O0mas xumus: yaeOnoe nocodue: B 3 knurax / B. B. | 9006
Bonpxun. — Ilepmb: [THUITY, [6. 1.]. — Kuura 2: CnenuanbHblit [TonHOoTEKCTOBBIN
kypc — 2006. — 440 c. — ISBN 5-88151-521-8. — TekcT: aiek- JOCTYTI TIPU BXOJIE
TpoHHBIH// JlaHb: snekTpoHHO-OMONMoTeuyHas cuctema. — URL: IO JIOTHHY U
https://e.lanbook.com/book/160945 Pexxum mocTyma: Aas aBTOPHS. aposo*
M10JIb30BaTEIEH.

12 | Bonbxun, B. B. O6mas xumus: yueobnoe nocobue. — Ilepme: IIHU- | 9gpg | TlomHoTekcTOBBINM

ITY, [6. r.]. — Yacte 3: U3bpannsie rmaBel — 2006. — 380 c. —

JIOCTYI IPU BXOAE
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https://e.lanbook.com/book/319325
http://biblioclub.ru/index.php?page=book&id=560885
http://biblioclub.ru/index.php?page=book&id=438292
https://e.lanbook.com/book/160944
https://e.lanbook.com/book/160945

ISBN 5-88151-522-6. — TekcT: anmekTpoHHbIi// JIaHb: 3JI€KTPOHHO- 110 JIOTUHY 1

OonbaroTeyHast cCUCTeMA. — URL: aporo™
https://e.lanbook.com/book/160943 Pexxum mocTyma: s aBTOPHS.
MOJIb30BaTENICH.

13 | Kapanetesann, M.X., Jlpakun C.J. OOGmas u HeopraHWYecKas XH-
mus: YueOuuk s By3oB / M. X. Kapanetesun, C. U. JIpakuH. - 4-¢
u3a., crep. - MockBa: Xumus, 2000. - 592 c.: un. - (s Beicuiei
mikosbel). - ISBN 5-7245-1130-4

2000 47

14 | Hekpacos, b.B. OcHoBsl 06mieit xumun [Tekct]: B 2 T. / b. B. Hekpa-
coB. - M3n. 4-¢, crep. - Cankr-IleTepOypr; Mockpa; Kpacnonmap:
Jlanw, 2003. - (YueOnuku mnsa By30B. CrenmanbpHas JUTEpaTypa).
T. 1. - 2003. - 656 c.: un. - ISBN 5-8114-0501-4 (T. 1). - ISBN 5- | 2003

8114-0500-6 18
T. 2. - 2003. - 688 c.: mn. - ISBN 5-8114-0502-2 (T. 2). - ISBN 5- 18
8114-0500-6

15 | demunosa JI. B. XKectkocth Boabl. OnpesiesieHne KeCTKOCTU U CIO-
COOBI €€ YCTpaHEHUs : METO/I. yKa3aHus JUIs J1a0. 3aHATHIl CTYIEHTOB
OYHO-3204. 1 3a04. (hopm oOyuenwms / JI. B. Jlemumosa [u ap.] ; Ypair. | 2006 84
roc. jecotexH. yH-T. - EkarepunOypr : [YIJITY], 2006. - 16 c. -
bubnuorp.: c. 16.

16 | demumosa JI. B. Ilepexomnsie smementsl VI - VIII rpynm : meton.
YKa3aHWs JJIsl CTYICHTOB OYHOUW M 3a09HOM (hopM 0OydeHUs HaIpas-
nenui 240100, 240400, 240500, 250000, 250300, 261202, 280200 / DNEKTPOHHEIH apXUB

JI. B. JlemuzoBa [u ap.] ; Ypai. roc. Jecotexs. yH-T. - EkaTepun- 2009 /136
oypr: YIJITY, 2009. - 41 c. - bubnuorp.: c. 41. Pexxum nocryna:
https://elar.usfeu.ru/handle/123456789/300

17 | CmupHoBa, T. B. Kpatkuit kypc xumuu : yaeOHoe nocodue / T. B.
Cwmupnosa, A. C. CaxapoBa. — Cankrt-IletepOypr : [II'VIIC, 2017. [TomHOTEKCTOBBII
— 69 c. — ISBN 978-5-7641-1080-6. — TekcT : aneKTpoHHbIi // JOCTYII IIPU BXOJIE
Jlanb : anexTpoHHO-OMOIMOoTeYHast cuctema. — URL: 2017 IO JIOTHHY U
https://e.lanbook.com/book/111731 — Pexwum gocTymna: uist aBTO- napoiro™

pH3. OIB30BATEIEH.

18 | ITonenos, IO0. B. ®u3uko-XxMMHU4YeCKHE OCHOBBI HAHOTEXHOJIOTHH /

10. B. ITonenos, E. B. Eropoa. — 2-¢ u3n., crep. — CaHKT- [TomHOTEKCTOBBII
ITetepOypr : Jlanp, 2023. — 180 c. — ISBN 978-5-507-47069-3. — JOCTYII IIPU BXOJIE
Tekct : anexTpoHHbIN // JIaHb : AIEKTPOHHO-OMOINOTEYHAS CUCTEMA. 2023 10 JIOTUHY U
— URL: https://e.lanbook.com/book/324392 — Pexxum nocryma: naposo™

JUIs1 aBTOPHU3. TOJIb30BaTEIEH.

*- MPEIKAC UCM l'[pOfITH IO CCBIJIIKEC, HCO6XOI[I/IMO BOIWTH B CUCTCMY

OyHKIIMOHUPOBAHHE JIEKTPOHHOM MH(DOPMAITMOHHO-00pa30BaTENIbHON Cpeibl 00eCcTIednBAETCs CO-
OTBETCTBYIOIIMMH CPEICTBAMU MH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH.

DJIeKTPOHHBbIEe OUOJIHOTEYHbIE CHCTEMBI
Kaxnplii oOyuaromuiics obecriedyeH AOCTYIOM K 3JEKTPOHHOH O6ubnmoreunoit cucreme YIJITY
(http://lib.usfeu.ru/), YHUBEpCabHas 0aza  JaHHBIX East  View (000 «MBUC»)
https://dlib.eastview.com/browse/udb/12 , 9BC H3znarennctBa Jlanp http://e.lanbook.com/, DBC Yuusep-
cuterckas OmOmuoreka ommaiin http://biblioclub.ru/, comepamux u3gaHWs MO OCHOBHBIM H3y4aeMBbIM
IUCLUUIUIMHAM W C(OPMHUPOBAaHHBIX IO COIJIACOBAHUIO C TMPaBOOOJaaaTessiMu ydueOHOW M yueOHO-
METOINYECKON JTUTEPATYPBHI.

CnpaBouHbie 1 HHGOPMAIHOHHBbIE CHCTEMbBI
1. CrpaBouno-mpaBoBas cucrema «Koncynsrant [Timrocy (http://www.consultant.ru/).
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2. CmpaBouno-tipaBoBast cuctema «Cuctema TAPAHT». CBoGoaHbIi n1oCcTyn (peKUM IOCTYIA!
http://www.garant.ru/company/about/press/news/1332787/).

3. [IporpamMMHasi cuctema Jjisi OOHAPY>KEHUSI TEKCTOBBIX 3aMMCTBOBAHHI B YUCOHBIX M HAYUHBIX
paborax «Anturutaruar. BY3» (URL.: https://www.antiplagiat.ru/).

Ipodeccnonanbubie 0a3bl JAHHBIX

1. DNeKTpOHHBIN (HPOH]T TPABOBBIX M HOPMATHBHO-TEXHHUUYECKUX JOKYMEHTOB // AKITMOHEPHOE
obmectBo «MupopManmonnas komnanus «Komekey (https://docs.cntd.ru/). Pexxum gocryna: cBOOO HBIN.

2. OdunuanpHelii UHTEPHET-TIOpTAN npaBoBod mHopmarmu (http://pravo.gov.ru/). Pexum no-
cTyma: CBOOOIHBIN

3. baza MoONMHOTEKCTOBBIX M OMOIMOrpapUUecKuX ONMUCAHUNA KHHUT U TEPHOAMYECKHX H3IaHUM
(http://www.ivis.ru/products/udbs.htm). Pexxum noctyma: cBOOOAHBI#

4. NudopMallMOHHbIE CUCTEMBbI, OAHKH JaHHBIX B O0JIACTH OXPaHbl OKPY)KAIOWIEH Cpelbl U MpH-
ponononbs3oBaHus — Pexxum noctyna: http://MUHIPUPOABIPO.PY

5. Undopmanmonnas cucrema «TEXHOPMATUB». — Pexxnm JIOCTYyIA:
https://www.technormativ.ru/ ;

6. Hayunas snekrponHas oubimuoreka elibrary. — Pesxum nocryma: http://elibrary.ru/ .

7. Tlporpammsr aiist 3kosoroB ECOReport. — Pexxum mocryna: http://ecoreport.ru/ ;

8. Nndopmanmonnsie cuctemsl «buopaznoobdpasue Poccuny». — Pexxum nocryma:
http://www.zin.ru/BioDiv/

7. @OH/I OIIEHOYHBIX CPEACTB /IJIsl IPOBeAeHUsI IPOMEKYTOYHON aTTeCTAIUH
00y4YaKOIIMUXCS M0 TUCHHILINHE

7.1. Ilepeyenb KOMIETEHLMI ¢ YKa3aHHEM ITANOB UX (JOPMHUPOBAHUSA B Npolecce 0OCBOeHHsI 00pa-
30BaTe/1bHOM NPOrPaMMBbI

PopMHpyeMble KOMIIETEHIIUN Bun u popma koHTpOIIS
OIIK-1 Cnioco6eH u3y4aTh, aHAIU3UPOBATH, UCTIONK30BaTh Me- | IIpoMeKyTOUHBINH KOHTPO/Ib: KOH-
XaHU3MbI XUMUYECKUX PEAKLUHN, IPOUCXOAAIINUX B TEXHOJIOTH- TPOJIbHBIC BOIPOCHI K IK3aMEHY
YECKHX MPOLIECCaX M OKPYKAIOIIEM MUDPE, OCHOBBIBAsCH HA 3Ha- | TEKYIIMA KOHTPOJIb: OMPOC, 3aIllH-
HUAX O CTPOCHHUH BELIECTBA, IPUPOIEC XUMUYECKOU CBA3U U Ta OTYCTHBIX MATEPHAIOB 110 J1abo-
CBOMCTBAax Pa3iIMYHbIX KJIACCOB XUMHUYECKHX JIEMEHTOB, COE/IH- paropHoO# paboTe, TOKIAI0B U Ipe-
HEHUH, BELIECTB U MaTEPUAJIOB. 3EHTaLUI

7.2. Onucanne nokasareseil 1 KpUTepHeB OLEHMBAHMUS KOMIIETEHIHI HA Pa3JIMYHbIX 3Tanax ux
(¢opmMupoBaHus, onucaHHe MIKAJ OLeHUBAHUSA

Kpurtepun oueHuBaHHSl YCTHOTO OTBETa HA KOHTPOJIbHbIE BONPOCHI 3K3aMeHAa (MPOMeKyToY-
HbIil KOHTPOJIb (popmupoBanne komnerenuun OIK-1)

«5» (omauuno): NaH NOJHBIN, pa3BEPHYTHIN OTBET Ha MOCTABJICHHBII BOIIPOC, I0KA3aHA COBOKYTI-
HOCTh OCO3HAHHBIX 3HAHUN 00 0OBEKTE, T0KA3aTENbHO PACKPHITHI OCHOBHBIE MOJI0KEHHS TEMBI; B OTBETE
IIPOCIICKUBAETCS YETKasl CTPYKTYPa, JOrHUYEeCKasl IOCIE€J0BATEIbHOCTh, OTPAXKAIOIIAs CYLITHOCTh PACKPBI-
BaeMbIX MOHATHUH, TEOpUH, siBIeHUH. 3HaHHE 00 00bEKTe AEMOHCTPUPYETCsS Ha (OHE MOHUMAHHUS €ro B
CHUCTEME JIaHHOﬁ HAayYKU U MCXKIUCHUIIIMHAPHBIX cBs3eil. OTBET HU3II0KEH JIUTEPATYPHBIM SA3BIKOM B TEP-
MHUHaxX HayKH, T0OKa3aHa CIOCOOHOCTh OBICTPO pearupoBaTh Ha YTOUHSIOLINE BOIPOCHI;

«4» (xopowio): IaH TIOJIHBIHA, Pa3BEpHYTHI OTBET HA MOCTABJIECHHBIA BONPOC, IOKA3aHO YMEHUE
BBIJIEJIUTH CYIIECTBEHHBIE U HECYLIECTBEHHbIE NPU3HAKY, IPUUNHHO-CIEACTBEHHBIE CBSI3U. OTBET YETKO
CTPYKTYPHUPOBAH, JIOTUYCH, U3JIOKCH B TCPMHUHAX HAYKH. OJIHaKO JO0MMYHMICHBI HC3HAYUTCIbHBIC OIINOKHU
HJIN HEAOYCTDBI, UCITPABJICHHBIC 6aKaJIaBp0M C IMOMOIIBIO «HABOAAMIUX)> BOIIPOCOB;

«3» (yooeremeopumenvro): NaH HEMOJHBIA OTBET, JIOTHMKA M IOCIEA0BATEIbHOCTh M3JI0KEHUS
UMEIOT CYLIECTBEHHBIC HapylIeHus. JlonyeHsl rpyoble OMMOKU NMPH ONPEAEICHUH CYIIHOCTH PACKPBI-
BaeMbIX MOHATUH, TEOPHH, SIBIECHUH, BCIEICTBUE HETOHUMaHUs 0aKalaBpOM MX CYIECTBEHHBIX M HECy-

12


http://www.garant.ru/company/about/press/news/1332787/
https://www.antiplagiat.ru/
http://pravo.gov.ru/
http://минприродыро.рф/
https://www.technormativ.ru/
http://elibrary.ru/
http://ecoreport.ru/
http://www.zin.ru/BioDiv/

IIIECTBEHHBIX NMPU3HAKOB U CBs3CH. B OTBETE OTCYTCTBYIOT BHIBOIBI. Y MEHUE PACKPHITH KOHKPETHBIE TIPO-
sBJIeHUs1 0000IIEHHBIX 3HAaHUI He oka3zaHo. PeueBoe odopmieHne TpedyeT nonpaBok, KOPPEKIIHUH;

«2» (Heyoosnemeopumenvro): OakalaBp IEMOHCTPUPYET HE3HAHME TEOPETUUYECKUX OCHOB MpEJ-
MeTa, He yMeeT JejlaTh apryMEHTHPOBAHHbIE BHIBOABI M MPUBOAUTH MIPUMEPHI, TOKA3bIBaeT cliaboe Bia-
JICHHE MOHOJIOTUYECKOW PEUblo, HE BIIAJICET TEPMUHOJIOTUEH, MPOSIBIISIET OTCYTCTBHE JIOTUYHOCTH U TO-
CJIEIOBATEIIbHOCTU U3JIOKEHHUS, JIelaeT OMMOKH, KOTOPbIe HE MOXET UCIPABUTh, JIaXkKe MPU KOPPEKIIHH
mperoaBaTesieM, OTKa3bIBa€TCsl OTBEUATh HA 3aHSITHH.

Kpurepun oneHuBaHHMs ONpPoca Mo TemMe JJadopaTopHoii padoThl (TEKYIIMi KOHTPOJIb (op-
mMupoBanue komnerenmuu OIK-1):

«5» (omauuno): oMpoC MPOI/ICH ¢ MEPBOrO pasa; JaH IMOJIHbIN, pa3BepHYTHIN OTBET Ha BCE 3a/laBac-
MBI€ MPEMNO/IaBaTe]IeM BOMPOCH], TOKa3aHO 3HAHUE U MOHUMaHuEe TeMbl. OOydJaroImuiics MPaBUIHLHO OTBE-
THJI HA BCE BOIPOCHI MPH CAaue KOJUIOKBHUYMA, 3HA€T U MOHUMAET XOJ1 BBIIIOJIHEHUS MpeACTOosIIeH 1abo-
paTopHOU pabOTEHI.

«4» (xopowo): onpoc MPOUJEH CO BTOPOI MOMBITKU; JIaH MOJHBIA OTBET HAa BCE 3a/1aBaeMble Mpe-
MI0/IaBaTeJIeM BOIPOCHI, TTOKA3aHO 3HAHHWE W IMOHUMaHKe TeMbl. OO0yJaronuiics Mpyu caave KOJUIOKBUyMa
MPAaBHJIBHO OTBETHJI Ha BCE BOMPOCH! KOJUIOKBUYMa C MOMOIIBIO MPENOoIaBaTesl, 3HaeT U MOHUMAET XOJ
BBITIOJTHEHUS MPEACTOSIICH T1a00paToOpHOi paObOTHI.

«3» (yooeremsopumenvHo): ONpoOC MPONICH C TPEThEH MOMBITKY; JaHbI OTBETHI HA MOJOBUHY 3a/1a-
BaeMbIX IPETOaBaTe]IeM BOIIPOCOB, IMOKA3aHO 3HAHWE OCHOBHBIX MOHSTHHA TEMbI, BRIHECCHHON Ha KOJI-
JOKBUYM. B oTBeTe CTYIEHTOB OTCYTCTBYIOT BBIBOJBL. YMEHHUE PACKPBITH KOHKPETHBIC MPOSBICHUS
0000IIEeHHBIX 3HAHWH HE MokazaHo OOydaromMiics MpH cladye KOJUIOKBUYMa IMPAaBHIBHO OTBETHJ Ha
OO0JIBIIYIO YaCTh 33JJaBAEMBIX BOIPOCOB, OJIHAKO, pedeBoe opopmiIeHHE TPeOyeT MOMpPaBOK, KOPPEKIIUU;
CTYJICHT 3HAET XOJ BBIMOJIHEHUS IPEACTOSAIIEH J1abopaTOpHOM pabOTHI.

«2» (HeyoosnemeopumenbHo) — OOyUAIONIUIICS HE 3HaeT OCHOB TEMbI, HE CIIOCOOEH NienaTh apry-
MEHTUPOBAaHHBIC BBIBOJBI M MPUBOJUTEH MPUMEPHI, TTOKA3bIBACT C1a00€ BIAJICHUE MOHOJIOTHYECKOUN pe-
4bl0, HE BJIAJICET TEPMHUHOJIOTHEH, MPOSBISIET OTCYTCTBUE JIOTUYHOCTH U TIOCTIEI0BATEIBHOCTH H3JI0XKe-
HUS, JIeJIaeT OMUOKH, KOTOPBIE HE MOXKET UCIIPABUTh, TXKe IIPH KOPPEKITUH TPEIo aBaTeieM, OTKa3bIBa-
eTcsl 0TBeuaTh Ha Bompockl. OOyyaromuiicss He CMOT OTBETUTH Jake Ha MOJOBHUHY 3aJaHHBIX €My BOIPO-
COB, HE 3HAET X0/1a IPOBECHUS MPEACTOALIEH TabopaTOpHON pabOTHI.

Kpurepun ouneHuBaHHMs BBINOJHEHUS] Ja00pPaTOPHBIX pPadoT M 3alIUTHI OTYeTa (TEKYLIMi
KOHTPOJb ¢popmupoBanue komnerenuun OITK-1)

«5» (omauuno): paboTa BBITIONHEHA B CPOK; 0OPMIICHHE U cofepkKaTellbHas 4acTh OTYeTa 00pas-
IIOBbIE; pa0b0Ta BBIMOJHEHA CAMOCTOSATEIBHO; MPUCYTCTBYIOT COOCTBEHHBIE 00O0OIIEHHUs, 3aKIIOUCHUS U
BbIBOJIbI. OO yUaronuiicss mpaBUIbHO OTBETHII Ha BCE BOMPOCHI MIPH 3aIIUTE OTUETHBIM MAaTEPUAJIOB.

«4» (xopowo): paboTa BBIIIOIHEHA B CPOK; B OPOPMIICHHUH OTYETA M €ro COJAEPKAaTeIbHOW 4acTh
HEeT TpyOBIX OIIMOOK; paboTa BBHIMOJHEHA CaMOCTOSATEIBHO; MPUCYTCTBYIOT COOCTBEHHBIE OOOOIICHMS,
3aKJTFOYCHUS ¥ BBIBOJIbI. OOYJarOIIHIACS TIPH 3alUTe OTYCTHBIM MaTEPHAJIOB MPABUILHO OTBETHJI HA BCE
BOIPOCHI C TIOMOIIIBIO MPENO1aBaTeNsl.

«3» (yOoosnemeopumenvro): paboTa BHITIOJIHEHA C HapylieHueM Tpaduka; B 0hOpMICHUH, COIEP-
KATEITFHOW YacTH OTYeTa €CTh HEJOCTATKH; paboTa BBIMOJHEHA CaMOCTOSTENHHO, MPHUCYTCTBYIOT COO-
cTBeHHBIC 0000meHNsI. OOYYarOMUICS PH 3aTUTE OTYCTHBIM MaTEPHAIOB OTBETHJI HE HA BCE BOMPOCHI.

«2» (Heyoosnemeopumenvro): ohopMiIeHnEe pabOThl HE COOTBETCTBYET TPEOOBAHUSIM; OTCYTCTBYIOT
WM CJIeJIaHbl HEMTPABHIIBHBIC BBIBOJIBI M 00001IeHNs. O0yJaronuiicss He CMOT 3all[UTHTh OTYCTHBIC MaTe-
pHUAJIBI U TIOSICHUTH MPEICTaBIICHHBIC JaHHBIE.

Kpurepun oumeHMBaHUsI JOKJIAIO0OB U Npe3eHTAUMH (TEeKYIIMH KOHTPOJIb (opMuUpoOBaHue
komnerenuu OIIK-1):

«5» (omnuuno): paboTa BHIIOJIHEHA B CPOK; CoAep:KaTeIbHas 4acTh JOKJIaga U MPeUI0KEeHHbIE
MaTepuaibl OTPAXKAIOT COBPEMEHHOE COCTOSHUE BOMPOCA MIIH MPOOJIEMbI; TPUCYTCTBYIOT PEKOMEH JAIHH
IUI UX PEUIeHMs], 3aKJII0UEHUs U apryMEHTUPOBAaHHbIE BBIBOABI. OOydaronuiicsi mpaBUiIbHO OTBETUJI Ha
BCE BOMPOCHI MIPH 3aIIuTe MpoekTa. [[puHrMan akTUBHOE ydacTue B AucKyccuu. [loaroroBieHHas mpe-
3€HTalUs WUTIOCTPUPYET JOKIIA U YI0OHA JIJIsl BOCIIPUSTHS.
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«4» (xopowio): paboTa BBITIOJIHEHA B CPOK; B COJEPIKATEIHHON YaCcTH JOKJIaAa HET IPyObIX OIIH-
00K; IPUCYTCTBYIOT PEKOMEH/IAllMH, 3aKJIIOUEHUSI U apryMEHTHpPOBaHHbIE BbIBOJbI. OOydaromuiics npu
3aIUTE MPOCKTA MPABUIBLHO OTBETHII HA BCE BOMPOCHI C TIOMOIIIBIO TpernoaaBaress. [I[puauMan yyacTtue B
nuckyccud. [loaroToBneHHas mpe3eHTalus WIUTIOCTPUPYET TOKIal, HO COAEP>KUT HEe3HAYUTENIbHbIC He-
TOYHOCTH U OIIMOKHU.

«3» (yoosremeopumenvro): paboTa BBIIIOJTHEHA ¢ HApyIIEHUEM rpaduKa; B CTPYKTYpPE U IPEIIo-
KECHHOM MaTepHalie €CTh HEJIOCTATKH, B JJOKJIaJIe TPUCYTCTBYIOT COOCTBEHHBIC BRIBOIBI. OOyJaromumiics
IIPU 3alllUTe MPOEKTa OTBETUJ HE HA Bce BOMpPOChl. OOyJarouuiicss He NpUHUMAJ Yy4acTUE B TUCKYCCHH.
[ToaroToBieHHAs MPE3CHTALUS YaCTUYHO WJLUTFOCTPUPYET AOKIIAM, COAEPIKUT OITMOKH WM HEYA00Ha IS
BOCHIPUATHS.

«2» (HeyoosremeopumenvbHo): TPEAJIOKEHHBIE TAHHBIE SIBJSIOTCS HE OTPAKAIOIIMMHU CYTh U CO-
BPEMEHHOE COCTOSIHHE BOIPOCA WJIM MPOOJIEMbl; OTCYTCTBYIOT UJIU CHEJIaHbl HENPAaBHIIbHbBIE BBIBOJBI U
pexomennanuu. OOyJarImuiics He OTBETHI HAa BOIIPOCHI MPH 3amuTe npoekta. OO0yJaronuiicss He Mpu-
HUMAJ y4yacTue B AucKyccuu. [Ipe3eHTanus OTCyTCTBYET WM COJAEPKUT IpyOble OINOKHU, HE UILTIOCTPH-
pyeT JAOKJIaa U HEeyT0OHA TS BOCIIPHSITHSL.

7.3. TunoBble KOHTPOJIbHbIE 32JaHUs WIH MHbIe MaTepHaJbl, HEOOXOAMMbIE JI1 OIEeHKH
3HAHMI, YMEHNH, HABLIKOB U (WJIN) ONBITA JAeATEJbHOCTH, XapaKTEePU3YIOIIUX dTanbl opmupoBa-
HHMSl KOMIIETEHIHIl B Mpolecce 0CBOeHNsI 00Pa30BaTebLHOI NMPOrpaMMbl

Bonpocskl k 3k3aMeHy (POMEKYTOUHBIN KOHTPOJIb)

IInan:

- O0muye XMMUYECKUE CBOMCTBA METAJIJIOB: B3aMMOJICUCTBHUE C 3JIEMEHTAPHBIMHM OKHCIIMTEIISIMHU, BOJIOH,
IIe09aMu, KUCIIOTaMH, CMECSIMHU KHUCIIOT.

- O0Omue XMMHYECKHE CBOMCTBA HEMETAIUIOB: B3aMMOIEHCTBHE C BOIOMH, IIEI0YaMHU, KHUCIOTAMH.

- CBoiicTBa 1O TPYIINaM 3JIEMEHTOB M UX COCIMHEHUU. DIIEKTPOHHBIE KOHPUTYpAITUU aTOMOB. BO3MOX-
HbIE cTeneHu okucieHus. [lonyuenue. [Ipumenenue.

S-3j1eMeHThI | rpynnel
1. B kakue 1Bera OKpalmBaroT Iiams Leso4Hble MeTaibl? [IpuBeauTe NOIHYIO 3JEKTPOHHYIO KOH-
¢burypamuio aroma 1ne3us.
2. [lo xakoil popmyine BbIUUCISIETCS YAEIbHBINA 3apsaa atoma? UTo XapakTepu3yeT BEIUYHUHA yleb-
HOTO 3apsina’?
3. IlpuBenute xumuueckue GoOpMysIbl MHHEPATIOB: IiayOepoBa COJb, YMITUHCKAs CEJIUTPa, KPUOJIHT,
Oypa.
4. [lpuBeaure xumuueckue (GOpMyJIbl MUHEPAJIOB: CUJIbBUH, CUJIbBUHUT, UHUICKAs CEIUTpA.
5. IlpuBenuTe ycnoBUs pealu3alliy U NPUMEPHl XUMUYECKUX PEAKLUi, IPOTEKAIOIINX MPU BaKyyM-
TEPMHUYECKOM METOJIE MOTYYESHHS IEJTOYHBIX METAJJIOB.
6. Kakue npomyKTsl TopeHHs 00pa3yloTcs MPH COKUTAHUU Pa3IMYHBIX IIEJIOYHBIX METAJUIOB B KUCIIO-
pone? IlonTBepauTe Bamn oTBET myTeM HaNMMCaHUs COOTBETCTBYIOIINX XUMUYECKUX PEaKIUil.
7. IlpuBenuTe XUMHUYECKUE PEAKIIMH, JIEKAIINE B OCHOBE NOJYyYEHUS] THAPOKCHA HATPUS U3BECTKO-
BbIM, (DEpPUTHBIM METOJAMHU U ITyTEM AJIEKTPOJIN3A.
8. [IpuBeauTe XUMUYECKUE PEAKIUH, JIEKAIINE B OCHOBE AMMHUAYHO-XJIOPUIHOTO METO/1a MOITYYEHHUS
KaJIbIIUHUPOBAHHOMN COJIBI.

s-3y1eMeHTHI || rpynmnbl
1. B kakue 1mBeta okpamuBarT miamMs S-3iaemMeHTs || rpynmer? [IpuBenuTe MoOMHYIO 3JEKTPOHHYIO
KOH(UTypaIHio aToMa pasusl.
2. [IpuBeaurte xumuueckue (GOpPMyIIbl MUHEPAIOB: OJIUBHH, JOJIOMHUT, KAPHAJUIUT.
4. ITpuBeaure XuMu4eckue GopMysIbl MUHEPAJIOB: KaJIbIHT, TUIIC, (DIFOOPHT.
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5. IlpuBeaure XumMuueckue GOpPMyIIbl MUHEPAIOB: IIEJIECTUH, BUTEPHUT, (PCHAKHUT.
6. IlpuBeauTe XMMHYECKHH COCTaB M XHMMHYECKHE DEAKIMH, JISKAIIUe B OCHOBE NPUMEHEHUS
HAaTPOHHOM U OETMILHON H3BECTH.

p-3aemMenTsl |1 rpynmbl
1. Kakue xumMuyeckue coelnHeHUsl Ha3bIiBatoTCa Oopanamu? Hanumute xumuueckyro Gopmymiy npo-
CTEUIIIEeT0 U3 ATUX COSNMHEHHUH, CYIIECTBYET JIU OHO B OOBIYHBIX YCIOBHUSAX?
2. Xumudeckas (popmyia u crpoeHue 0opasona (3:a600pa). [ yero npuMmeHsieTcst 3To coenHeHne?
3. Xumnueckas ¢opMyina MuHepana KopyHA. Kak Ha3pIBaeTCs, U KaKOil LBET MMEET JParoleHHBIN
KaMEHb, SABJSIOIIUNCI KOPYHAOM, COAEPKAIIUM IPUMECHBIE HOHBI cri*?
4. Yro Takoe npoiiecc BblllenayuBaHus B XuMun? C MOMOIIBIO KAKUX PEAreHTOB OH OCYIECTBISAET-
ca?
5. [lpuBenute XumMudeckue HopMysIbl ATFOMOCHIIMKATOB, SIBJISIOIINXCS OCHOBOW 36MHOI KOPBI: OpPTO-
KJ1a3a, KaoJIUHA.
6. [IpuBenure xumuueckue GopMyJibl CIO/bI, OOKCUTA.
7. KucnotHbele WM OCHOBHBIE CBOMCTBA MPOSBIISIIOT TaJIWIbl allfoMuHUA? OTBET MOATBEPAUTE HAIU-
CaHUEM COOTBETCTBYIOIIUX PEAKIIUM.
8. DIEKTPOXUMUYECKUN METO/ MOJTYyYEHUs aTFOMUHUSL.

p-37aemMenTsl |V rpynnsi
1. Kakue amnorpornnsie Mogudukanuu yriepoaa Bel 3Haere? B ueM 0cOOCHHOCTh KaX10H U3BECTHOM
Bam monudukammm?
2. Kakue coenuHeHUs Ha3bIBAOTCS KapOoHWiIamu MeTayioB? [lpuBennute mpuMepsl 3TUX COCIUHE-
HHUM.
. B nonno#i hopMe mpuBeIUTE pEAKIIUIO IMOTYICHHS THOIIMAHAT- NOHA.
. Kax u3menstorcst ocHoBHBIE cBoiicTBa B psiay Ge(OH),-Sn(OH),-Pb(OH),?
. [IpuBenuTe XUMUYECKyt0 (HOpMYIy COeTMHEHHS (OCTEH.
. [IpuBenuTe XUMHYECKYIO (GOPMYITY THOYTOIBHOM KUCIOTHI M €€ PEAKIHIO C BOJOM.
. Xumuueckas ¢hopMmysia COeIMHEeHMsI, Ha3bIBaeMOTo Cypuk. Kakoro oHo 11BeTa, rie npuMeHsieTcs?
. [IpuBenure xumuueckre GopMyIbl MUHEPAIIOB: KACCUTEPUT, TaJICHUT.
. Kakue amnorponnsie Mmoaudukanuu onoBa Bl 3HaeTe? B ueM 0COOEHHOCTH KakKI0W M3BECTHOM
Bam moauduxarmmn?

O 03N N b W

p-3J1eMeHThbI V rpynnsl
1. Kakue mogudukanuu gpocdopa Bam u3BecTHbI, 4eM OHU pa3ianyaroTcs?
2. Xumunyeckasi GopMyIia U CBOWCTBA THIPOKCHIAMHUHA.
3. IlpuBenute Gopmynbl CIEAYIOUMX XMMHUYECKUX COEIMHEHUH: CTUOWA Kajus, apcuH, CTUOUH. 4.
[IpennoxuTe peakLuio NOJIy4EHNs apCHHA.
5. Ilpusenute rpaduueckue Gopmynsl okcuaa azora(l) u gochopHoBarrcToit kuCIOTH. Kak HazbI-
BaroTCs coyid pocHOpHOBATUCTON KUCIOTHI?
6. [IpuBons rpaduueckue GopMysbl, MPOCIEAUTE EPECTPOIKY B OKpykeHuu docdopa B hochopHo-
BaTUCTOH, (ocdopucroif, meta- u oprodocdopHoil kucinorax. KakoBbl cTerneHb OKHUCICHUS U Ba-
JIEHTHOCTH (hochopa B 3TUX COCTUHECHHSIX ?
7. Kak MeHstoTcst ocHOBHBIE cBolicTBa B psiny P(OH); — As(OH); — Sb(OH); — Bi(OH)3? Jokaxu-
T€ CBOM BBIBOJ| TyTE€M HAIMCAHUS PEAKIIUN.
8. IIpuBenute xumuyeckre GopMysbl HOHOB aHTUMOHHMS M BUCMyTHIIa. [Ipennoxure peakuuu, npu-
BOJSIIIKE K MOSIBJICHUIO 3TUX UOHOB.
9. Tpu cTaauy NPOMBIIIJIEHHOIO METO/1A TIOJYyYEHUsI TPUOKCUHUTpaTa Boopoaa?
10. ITyreM HamucaHusi MPOMEKYTOUYHBIX PEAKIIUA OOBSICHUTE UCKITIOYUTEIIBHO CHIIBHYIO OKHCIIUTEI b-
HYIO CIIOCOOHOCTB «11apCKON BOJKI.
11. IIpuBenute rpadudeckyto GopMyiry a30THCTOBOAOPOTHON KUCIIOTHI, YIUTHIBas, YTO B HEW MpH-
CYTCTBYIOT a30ThI B CTETICHSX OKUCIIEHUS +5 U -3.
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12. Xumuyeckas Qopmyna nupodochopHoit kucnotel? Kak HazpiBatoTcs ee conu? Iloctpoiite ee
rpadgudeckyro hopmyiy.

13. Kak u3MeHstoTCs B Py PO43'—>ASO43'—>SbO43'—>BiOg' OKHCJIIUTEIILHBIE CBOMCTBA aHHOHOB?
HazoBute 3T aHUOHBI.

14. TlpuBenute XxuMudeckue GopMyIbl MUHEPATIOB: BUCMYTOBAs OXPa, BUCMYTHH, CYpPbMSIHBIN OJIECK.

15. KucnoTHble Wix OCHOBHBIE CBOMCTBA MPOSBISAIOT Tau bl CypbMbI(V)? OTBET MOATBEPAUTE HAMTH-
CaHUEM COOTBETCTBYIOLIUX PEAKIUM.

16. Ilyrem cocTaBieHUSI METOJOM 3JIEKTPOHHO-HOHHOIO OallaHca peaklMii JoKa3aTh OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHYIO TBOMCTBEHHOCTh THAPOKCHIIAMUHA.

17. IlpuBenuTe XUMUYECKUE pEaKLIMH, JieXkKalllie B OCHOBE MPOMBILUIEHHOTO Noidy4yeHus gocdopa.

18. Ilpennoxute peakuuto nmonyuenus Gochuna. Hapucyiite rpaduueckyro popmymny nona docdo-
HUSL

19.ITpusenure rpaduueckyro Gopmyny docdopHoBaroit kucnorel. Kak HazpiBatoTes ee conu? Hamu-
IIUTE peaKIuio B3auMoeiicTBus okcuaa pochopa(lV) ¢ Bogoid.

20. IIpuBeaute xumuueckue Gopmynsl HocGopHbIX ymnodpenwmii: ¢pochopuTHas Myka, JBOWHOU Cy-
nepdocdar, nperunuTar.

21. HanmummTe XUMHYECKHAE PEAKIIUH, JIS)KAIIUE B OCHOBE IMOIYYCHHS ABOWHOTO cymnepdocdara u3
bocopuTHON MyKH.

p-37i1emMenTsl VI rpynnsi
1. O30H, cTpoenune Mosekyinbl. KauecTBeHHas peakiys Ha MPUCYTCTBUE a30Ha.
2. Kak n3MeHs0TCs OKUCIUTEIbHbIC U MeTaJUIMYeCKue cBoiicTBa B psaay O-S-Se-Te-Po?
3. Tpu ctaguu IPOMBIIIIICHHOTO MOJyYEHHsI CEPHOM KHCIIOTHI.
4. [upocepHast KUCIIOTa, ee rpaduueckas popmyna.
5. TuocepHast KUCIIOTa, ee Tpadudeckas popmyia. Peakius momydeHus: THOCYIb(HATOB.
6. Xumnueckue GpopMysbl MUHEPAJIOB: I1ay0epoBa COJb, THIIC, JKEIEe3HBIH KYMOPOC, XPOMOKAIINEBHIE
KBACIIbL.
7. Ilepedncnute 3MeMEHTHI, KOTOpble 00BEAUHSIOT O] HA3BAHUEM «XaJTbKOT€Hb». UTO 03HAYaeT 310
Ha3BaHue? CocTaBbTE MOJTHYIO YJIEKTPOHHYIO KOHpuUryparuto g4Po.
8. Kak y anemenTtoB VIA moarpymnmsl cBepxy BHU3 U3MEHSIOTCS BOCCTAHOBUTENBHBIE CBOMCTBA HOHOB
CO CTETIEHBI0 OKHUCIICHUSI MUHYC J1Ba? METOIOM 3JIEKTPOHHO-HOHHOTO OallaHCa COCTaBbTE YpaBHEHHE
peaKIuu AUCIpOnopIHOHUpoBaHus ceprl: S + KOH —.
9. Kakue amnorponHsie Monudukanuu cepsl BaM n3BecTHbI, 4eM OHU pa3iInyaroTcs?
10. [TpuBenute xuMU4eckre GOPMYIbl MUHEPAIOB: XaIbKOMUPUT, MBIIILIKOBUCTBINA KOTYEIaH, raje-
HuUT. [IprBeauTe MOTHBIE YTEKTPOHHBIE KOH(PHUTYpAIIMK HOHOB, BXOSIINX B COCTAaB TAJICHUTA.
11. Kak B rpymnmne cBepXy BHHU3 JJIsl BOJHBIX PaCTBOPOB XaIbKOTEHUIOB BOJIOPOAA U3MEHSIOTCS CUIIa
KHCJIOT ¥ BOCCTAHOBHUTEJbHAS akKTUBHOCTH? C UCIIOIb30BaHUEM CITPABOYHBIX JAHHBIX JTOKAKUTE CBOM
BBIBOJI.

p-3jeMenTsl VI rpynnsi
1. IIpuBenure peakuuu Gropa ¢ BOJOH, pACTBOPOM ILIETIOYH, UHEPTHBIMU TazamMu. C KaKUMH HUHEPT-
HBIMU Ta3aMU (TOpP HE B3aUMOAECHCTBYET.
2. IIpuBenure peakuuy B3aUMOJECUCTBUS PAa3JIMUHBIX TAJIOI€HOB ¢ BOAOW. Kak B psAy rajioreHoB us-
MEHsIeTCsl TITyOMHA IPOTEKaHMsI STON peakuu (CKIOHHOCTh K Hel)?
3. [IpuBenure xumuyeckue GopMyJibl MUHEPAJIOB: (DIIOOPUT, KPUOJIUT, GTOpPATIATHT.
4. Kak ¢ Bo3pacTaHHeM MOPSIKOBOTO HOMEPA U3MEHSIOTCS] KHCIOTHO-OCHOBHBIE CBOMCTBA (hPTOPHJIOB
anemenToB Ill mepuona [lepuoguueckoit cucremsl? IlporsmrocTpupyiiTe OTBET HAIMCAaHUEM Xapak-
TEPHBIX XUMUYECKHUX PEAKIIUI.
5. IlpuBenuTe XumMuueckue (GopMyibl MUHEPAJIOB: CUIIbBUHUT, KAPHAJIIUT, KAMEHHAS COJIb.
6. Kak B VIIA noarpynne cBepxXy BHH3 M3MEHSIOTCS HEMETAJUIMYECKHE CBOMCTBA M OKUCIUTEIIbHAS
CIIOCOOHOCTH aTOMOB 31eMeHTOB? 3akoHunTe cxeMbl OBP 1 MeTo10M 371eKTpOHHO-HOHHOTO OalaHnca
COCTaBbTE ypaBHEHUA UX peakuuid: Ip + H,S = S+ . .5
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I, + HNO3; —.

7. Ha nByx npumepax (NF3; u Cl3N) npousutmoctpupyiiTe rHIpoin3 raloreH|I0B HEMETAIIOB.

8. [IpuBenuTe peaxiuu, JeKaliue B OCHOBE MPOMBIIINIEHHOTO MOJIYYEHHUs XJI0pa.

9. B 4em 3akiodaeTcs HOIUIHBIA METOJ MOJYYeHHUSI 0cO00 YnCThIX BemecTB? [lpuBeauTe xummde-
CKYIO PEaKIHIO0, WUTIOCTPUPYIOIIYIO 3TOT METOI.

10. IlpuBenute Ha3BaHus u rpaduueckue Gopmysbl OKCUKHUCIOT xjopa. Kak u mouemy ¢ poctom cTe-
MEHU OKUCIICHUS XJIOpa U3MEHSIETCS CHJIa STUX KUCIOT?

11. O6bscHUTE MPUUMHY BBIPAXKEHHOTO 0TOENIHMBArOIIETo 3(pdeKxTa BOJHBIX PACTBOPOB TUITOXJIOPUTOB
Hatpus U Kaius. [IpuBenuTe COOTBETCTBYIONINE XMMUYECKUE PEAKIIMM, KOTOPbIE MPOTEKAIOT B 3THX
pacTBopax Ha CBETY B IIPUCYTCTBUU YIIJIEKHCIIOTO rasa.

12. Ha3oBUTE aHMOHBI OKCUKHCIIOT XJIOpA. Y KQKHUTE CTEIIEHb OKUCIICHUS XJI0pa B KXK/IOM aHUOHE.

13. IlpuBenute xuMudeckue GopMysbl U Ha3BaHUS OKCUKUCIOT OpoMa M COOTBETCTBYIOIIMX MM CO-
neil. YKakuTe CTENeHN OKUCIIEHUs OpoMa B 3TUX COEIMHEHUSIX.

14. IlpuBenute xuMuyeckue GOpMYIbl U Ha3BaHUSI OKCUKUCIIOT HO/la U COOTBETCTBYIOIIUX MM COJICH.
VYKaXuTe CTETeHN OKUCIICHUS M0/a B 3TUX COSAMHEHUSX.

15. TlpuBenute xumuieckue GopMysbl COSTUHEHHI: XJIOpHAasi U3BECTh, OEPTOIETOBA COJIb, AHTHIPOH.
16. Kak B rpyrmme u3MEHSIOTCS JJIMHA, TOJSIPHOCTh M MPOYHOCTh XMMHUYECKON CBS3U Y TaJIOTEHHUJIOB
Bogopoaa? CocTaBbTe MOIHYIO 3JEKTPOHHYIO KOH(PUTYPALIMIO aHHOHA B HOAMJIE BOJOPOAA.

17. Kak B rpymrme /uisi BOAHBIX pacTBOPOB TAJIOT€HUAOB BOJIOPOJAa U3MEHSIOTCS CUJIa KUCIOT M BOC-
CTaHOBUTEIbHAs aKTUBHOCTH? C UCIOIB30BaHUEM CIIPABOYHBIX JAHHBIX TIOKAKUTE CBOM BBIBO/I.

d-31emenTnl | 1 11 rpynmbi
1. IlpuBenute anekTpoHHbIe KOHpUrypauu d-anmementoB | rpymmel. Kak B rpymme u3meHsieTcs: Xu-
MHUYECKasi aKTUBHOCTb ATUX 371eMeHTOB? [IpomimocTpupyiite OTBeT, IyTeM HAaMCAaHUS XUMUYECKUX
peaKkuuid.
2. [IpuBenuTe XUMHUECKUE pEaKIUH, JISKAIINEe B OCHOBE THIPOMETAIITYPTHYECKOTro crocoba moiy-
YEeHUSI METAJUTUIECKOTO 30J10Ta.
3. IIpuBenuTe XMMHUYECKHE PEAKIMHU, JIeXkKAlUe B OCHOBE TMAPOMETAILTYPrHYeCKOro crocoda moiy-
YEeHHUSI MEeJIU BBICOKOW YHUCTOTHI.
4. Kakue >11eMeHThI BXOJAT B COCTaB CIIJIABOB: MEJIbXHOP, OpOH3a, J1aTyHb?
5. MeToioM 31IeKTpOHHO-HOHHOTO OallaHCca COCTAaBbTE YPABHEHUS PEaKIUK B3aMMOJICHCTBUS IIMHKA C
H2SO04 (pass.), H2SO4 (korn), BOAHBIM PacTBOPOM TMJIPOKCHIA HATPHA.
6. MeToi0M 3J€KTPOHHO-MOHHOIO OajaHca COCTaBbTE YPaBHEHHUS PEaKIMU 30JI0Ta C LApCKOW BOJI-
KOH.
7. IlpuBeuTe MOJIHYIO 3JIEKTPOHHYIO KOH(UTYpaIiio HOHA Au*. Kakne cBoiicTBa (ocHOBHBIE, aMoO-
TEpHbIE, KUCIIOTHbIE) MPOSIBIIIET OKCUJ 30JI0Ta B 3TOH creneHu okucineHus? Iloarsepaure cBoil BbI-
BOJI ITyTEM HAITUCAHUSI COOTBETCTBYIONINX XUMHUYECKAX PEAKIIMA B MOJIEKYISIPHON 1 MOHHOU (opMax.
8. Mcronp3yst MOJIEKYJISIPHYIO M HOHHYIO (POPMBI 3aIMCH OCYLIECTBUTE LIETIOUKY MTPEBPAIleHUN:
Cd — CdSO4 — Cd(OH),; — [Cd(NH3)4](OH), — CdS. C moMorisio CripaBOYHBIX JaHHBIX 000CHYIH-
T€ BO3MOXKHOCTb IIPOTEKAHUS TIOCIIETHEH PEaKIUH IIETIOUKH.
9. [IpuBenure xumuueckue GopMyJibl COEAMHEHUN: KaJlOMellb, CyJeMa, KHHOBAph.

d-3nemenTsl |11 rpynmei
1. Kak M3MEHSIOTCS OCHOBHBIE CBOWMCTBA OKCHIIOB U ruapokcunoB d-anementoB B Il rpymme? Ion-
TBEPANUTE CBOW BBIBOJ IIyTEM HAIMCAHHUS COOTBETCTBYIOIIMX XMMUYECKUX PEAKIMI B MOJEKYISIPHON
Y MOHHOM popMmax.
2. IlpuBenuTte peakuuu, JEKALME B OCHOBE METAJUIOTEPMUYECKOTO METOJA MOITYYEHMs] CKaHIUSA U
JIaHTaHa.
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3. [IpuBenuTe peakiuy MOJIYUCHUS CKAHIMs M JIAHTAHA METOJIOM 3JICKTPOJIN3a UX GTopuaa U XJIOpH-
J1a COOTBETCTBEHHO.

4. MeTo10M 3JIeKTPOHHO-UOHHOTO OajiaHca cocTaBbTe ypaBHeHUE peaknun: SC + HyO + KOH —.

5. MeTo1oM 3IIEKTPOHHO-MOHHOTO 0ajlaHCca COCTaBbTE YPAaBHEHUE PEAKIIUU:

Sc + H,SO, (ko) — [SC(SO4)2]- +....

6. MeToznoM 311eKTPOHHO-MOHHOr 0 OanaHca cocrtaBbTe ypaBHeHHe peakiuu: SC + HNO3pass) — -

7. MeTo1oM 3JIeKTPOHHO-MOHHOTO OajlaHCca COCTaBbTE YpaBHEHHE PEAKIIUU:

Cez(SO4)3 + KMnO4 + ... - MnO, + CeO, + ... .

8. MeTo10M 3IIeKTPOHHO-MOHHOTO OajlaHca COCTaBbTE yPaBHEHUE PEAKIIUU:

CeO, +NO+ ... —» Ce* +NOs + ...

d-s3siemenTsl |V rpynmsl
1. [IpuBenuTe XUMHUECKUE (GOPMYIIBI MHHEPAJIOB: MIIBMEHHT, IEPOBCKUT, pyTHiI. COCTaBbTE MOTHYIO
ANEKTPOHHYIO KOH(DUTYpAIIUI0 MUHEPATIO00pa3yIOLIEro dJEMEHTA.
2. IlpuBenuTe XxuMudeckue (HopMysapl MUHEPAIOB: OanmanentT U MUPKOH. COCTaBbTE MOJHYIO JJICK-
TPOHHYIO KOHPUTYPALIMIO MUHEPATIO00Pa3yIOIIEro AJIeMeHTa.
3. [IpuBenuTe ypaBHEHHUS peaKIii, JIKAIIMX B OCHOBE ABYX NMPUHIIUIHAIBHO PA3IMYHBIX CIIOCOOOB
MOJIy4YEHUsI IUPKOHUSI U3 €r0 TAJOreHUJIOB. YKaKUTE, KAaKUe CIEIUAIbHbIC YCIOBUS HEOOXOIUMBI
JUISL OCYILIECTBIICHUS 3TUX PEAKLIAM.
4. MeTo10M 3JIeKTPOHHO-UOHHOTO 0aiaHca COCTaBbTE yPAaBHEHUE PEAKIIUU:
Ti + HNO3 + HF — [TiFg]* + ... .
5. MeTooM 3JeKTpOHHO-UOHHOTO OanaHca COCTaBbTE€ YPaBHEHHME PEaKIMU TUTaHA ¢ KOHLEHTPHUPO-
BaHHOU a30THOW KHCIOTOH. [IprBennuTe MOIHYIO AJICKTPOHHYIO KOHPUTYPAIMIO HOHA TUTAHA B MOJTY-
YEeHHOM B Pe3yJIbTaTe MPOTEKAHUS PEAKIIUU COSIMHEHHH.
6. MeTo1oM 31IEKTPOHHO-HOHHOTO OajaHca cOCTaBbTE YpaBHEHUS PEaKIMid IUPKOHHS C KOHIEHTPH-
POBAHHOM CEpHOU KUCIOTON pU KOMHATHOW TeMIIepaType U MPH HarpeBaHUH.
7. Kakue cBoiicTBa (OCHOBHbBIE, aM(OTEpHbIE, KUCIOTHBIE) MposiBisieT ruapokcua tutana(l1V)? Ipu-
BEJUTE PEaKlMy B3aMMOJCHCTBHS 3TOTO TUAPOKCHAA C €AKUM Kaiu (MPH CIUIABJICHHH) U C BOJIHBIM
pacTBOPOM IUIABUKOBOM KHCIIOTHI.
8. Kakoii U3 ruipoKCHIOB MpOosBIIsseT Oonbinne ocHoBHBIE cBoicTBa: TiI(OH), mmu Ti(OH)3? Kak us-
MEHSIFOTCS KHCJIOTHO-OCHOBHBIE cBo¥icTBa B psaay Ti(OH)4 - Zr(OH)4 - HF(OH),4?
9. Kakoe siBneHue Ha3bIBaeTCs «IAHTAHOWJIHBIM cxkaTuem»? Kak 3To siBJeHHe MpOsIBISIETCS B U3Me-
HEHUU (PU3NICCKUX XAPAKTEPUCTHK M XUMUICCKHX CBOMCTB 3JICMEHTOB TTOOOYHBIX TIOATPYIII?

d-31emeHTBI V rpynnsI
1. Kak nmony4aroT ¢eppoBaHaauii M1 KaKOBO CO/Iep>KaHNE B HEM BaHaAUA?
2. Okcuapl BaHAIUs Pa3HBIX CTENEHEW OKHUCIEHUS — W3MEHEHHE UX KHUCIOTHO-OCHOBHBIX CBOMCTB.
Y CTOWYUBOCTh OKCHIOB, UX LIBET U TUIIMYHBIEC PEAKLIUH.
3. [IpuBenute xumudeckue GopMyIIbl MUHEPAIOB KOJYMOWTA M TAHTAJIINTA.

d-31emenTsl VI rpynmnsi
1. CocTaBUTh MOJHBIE 3JEKTPOHHBIE KOH(MUTYpallMd aTOMOB 3JIEMEHTOB: XpOM, MOJINOJEH, BOJb-
bpam.
2. 'eTepOnoONUKHUCIOTHI — ONPEIEICHNE U TPUMEPhI XUMHUECKUX (POPMYJIT 3TUX KUCIOT.
3. Yetslpe cTanuu (XUMHUYECKUE PEAKIIMH) MOJyUYEHUSI YHUCTOTO XPOMa U3 XPOMHUCTOTO >KEJIe3HSIKa B
IIPOMBIIIJIEHHOCTH.
4. llpuBeaure xumuueckue (GopMysIbl MUHEPAIOB: MOJIMOICHOBBIN OJIECK, IIEEINUT, BOJIb(YPaMUT.
5. IlpuBenute xuMudeckue GoOpMyIibl XapakTepHBIX A XpoMma oKcuaoB. [Iponmmoctpupyiite usme-
HEHUE KUCIIOTHO-OCHOBHBIX CBOMCTB 3THX OKCHIOB C IIOMOILIBIO TUIMYHBIX Ul HUX XUMUYECKHUX pe-
AKLIMMH.
6. B xakoli cpezie CyIecTBYIOT XpoMar U OuxpomaT HoHbI? KakoBa okpacka 3TUX HOHOB?
7. YTo Ha3bIBaETCSA XpOMATOTEPMUEN B AHAIIUTUYECKOW XUMUU?

18



8. Kakoli cruiaB Ha3bIBa€TCsl HUXPOM, TJI€ OH IPUMEHsSETCS?

9. Kako#i criiaB Ha3pIBaeTCs MOOSANT, TC OH IPUMEHSIETCs?

10. Kak B VIb noarpynmne cBepxy BHH3 MEHSIOTCS KHCJIOTHBIE CBOMCTBA THIPOKCUIOB, COOTBETCTBY-
IOLUX BBICHICH cTerneHu okucieHus snemeHToB? [loaTBepaute Barie yTBepkIeHue myTeM Hammuca-
HUSI COOTBETCTBYIOLIUX PEAKIUH.

d-anementsl VI rpynmst
1. MeTon0oM 3J1eKTpOHHO-MOHHOTO OanaHca COCTaBbTE YpPaBHEHHE peaKlMH B3aUMOJCHCTBUS PEHUS C
ropsiueii KOHIIEHTPUPOBAHHON CEPHOM KUCIOTOH. [IpuBeInTE MOTHYIO AIEKTPOHHYIO KOH(PHUTYypAIHIO
MOHA PEHUS B MIOJTYYEHHOM COCIUHECHHH.
2. IlpuBeaure xuMmMuueckue (GOpMysbl MHUHEPAJIOB: MUPOIIO3UT, OpayHUT, raycMaHuT. Hammmmre
IIOJIHYIO 3JIEKTPOHHYIO KOH(UTIYPaLMI0 HOHOB MUHEPAIIO00PA3YIOIIEro 3JIEMEHTa B 3TUX COECAUHEHU-
AX.
3. YkaxuTe coJepxaHHUe pa3IMuHBIX JIEMEHTOB B (peppomapraHiie (B MpoLeHTax) U NPUBEAUTE XU-
MHUYECKYIO PEaKLHUIO, JEKAUIYI0 B OCHOBE €r0 IOJIy4EHHUS.
4. IlpuBennuTe XMMHUYECKHE PEAKLMH, JIEXKAILUE B OCHOBE AIFOMOTEPMUYECKOTO METOJA IOIY4EeHUS
MapraHua 13 IUPOJIIO3UTA.
5. Kak M3MEHSI0TCS KUCIIOTHO-OCHOBHBIE CBOMCTBA OKCHMJIOB MApraHiia ¢ IOBBIIIEHUEM €r0 CTEIEHU
okucienusa? [IpuBennure XuMUYECKUE peaKLIMU, WITIOCTPUPYIOIINE U3BMEHEHUE 3TUX CBOMCTB.
6. IlpuBenuTe Ha3BaHUS KUCIOPOACOACPKAIIUX KUCIOT U MX AaHMOHOB HAa OCHOBE MApraHlia B pas-
JINYHBIX CTENEHSAX OKUCIICHMUS.
7. Ilyrem cocTaBieHUS METOAOM 3JIEKTPOHHO-MOHHOro OaynaHca ypaBHeHu#l peakuuit KMnO, c
NaNO; npoaeMOHCTpUpYHTE BIMSHHE KHCIOTHOCTH CPEJIbl Ha CTENCHb BOCCTAHOBIICHUS MapraHIa.
VYKaKuTe LIBET paCTBOPOB, COAEPKAIUX ITPOLYKTHl BOCCTAHOBIIEHUS MapraHiia.

d-anementsl VIII rpynmnst
1. IlpuBemute xuMuYecKue (GOPMYIIBI MUHEPAJIOB: NMUPHT, CHIEPUT, MATHETUT. YKAKUTE CTEHECHU
OKHCJICHUSI MUHEPaJI000pa3yIOIIUX JIEMEHTOB B 3TUX COCTUHEHHUSX.
2. IlpuBenute XuMHUuecKrue (GOpMyIIbl KENTON U KPaCHOM KPOBSIHOM COJIHM. AHATUTUUYECKUMU PEaKTH-
BaMH Ha KaKWe€ MOHBI )KeJe3a SIBJIETCs KaXJ10€ U3 3TUX coeAuHeHuil? [IpuBennTe XUMH4ecKnue peax-
[IUU UX B3aUMOJEWCTBUS C COOTBETCTBYIOIIMMH COSIMHEHHMSIMHU JKeJie3a ¥ HA30BUTE MPOIYKTHI 3THUX
peakiuii (IaiTe XUMUYECKOe U OBITOBOE Ha3BaHHS MPOIAYKTOB).
3. Kakue crereHyn OKMCIeHus POSIBIISIET jkene30 B coeanHeHusx? [IpuBenure xummudaeckue GopMyIisl
COOTBETCTBYIOLINX COCTUHEHUH M COCTaBbTE MOJHBIE HJIEKTPOHHBIE KOH(DUTYpALIMU AJI1 HOHOB JKele-
3a B HUX.
4. MeToZI0M 3JIeKTPOHHO-MOHHOT'0 OajlaHCca COCTaBbTE YPAaBHEHUE peakuu geppara Kajaus ¢ cyiabda-
TOM Maprasiia B KUCJIOU cpelie.
5. [IpuBenute XxuMuueckue HopMyIbl MUHEPAJIOB: MUJUIEPUT U HUKEITUH. YKaKUTe CTENIEHH OKHCIIe-
HUSI MHHEPAJI000pa3yIoNiX JIEMEHTOB B THX COCAMHEHUSX.
6. Ocymecture 1enouky npespamienuii Co — C0(NOs3), — Co(OH); — [Co(NHs)s](OH), —
[Co(NH3)s](OH)3. VpaBHEeHHS OKHMCIMTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUN TOKHBI OBITH COCTaB-
JIEHB METOJIOM 3JIEKTPOHHO-MOHHOTO OallaHCa, PeaKklMd HOHHOIO OOMEHa MpPEeJCTaBICHBI MOJIEKY-
JSpHON ¥ HOHHOM (popmMaMu 3amucH.

JuemenTsl |11 u 1V nepuoaa
1. Kak crieBa HampaBO MEHSIOTCS KHUCJIOTHBIE CBOMCTBa rujapokcuaoB d-meramwioB |V mepuona B
BhIcIIel creneHn okucieHus? [loaTrBepaure Bamie yTBEp:KIEHUE IyTeM HAMUCaHUS COOTBET-
CTBYIOIIIMX PEAKLIHA.
2. Ha npumepe d-mMeTamuioB pacCKakuTe 0 OEpTOIUIHIAX: UX COCTaBe M (PU3NYECKUX CBOHCTBAX.
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3. Kakue anementsr |1l mepuona otHocsaTes k Hemerawiam? Kak crieBa HanpaBo U3MEHSIOTCS (hU3H-
YEeCKUE XapaKTEPUCTUKH aTOMOB 3TUX 3JeMeHTOB? Kak M3MEHsI0TCS KHCIOTHBIE CBOWCTBA THJIPOK-
CHUJIOB 3THUX 3JIEMEHTOB B BBICILIEH CTEIIEHU OKUCIICHUS?

4. Kak U3MEHSIOTCSl KUCIIOTHO-OCHOBHBIE CBOiicTBa ruipuaoB HemeTaiioB Il mepuona? Hanummre
XUMHYECKHE (DOPMYIIBI 3TUX TUIPUIOB U IPOUJUTIOCTPUPYITE CIeIaHHbIi Bamu BBIBOSI.

Buner (oopazey) k 3x3aMeHy (POMeKYTOUHBINH KOHTPOJIb)

1. IlpuBeaure XxumMudeckue GOpPMyIIbl MUHEPAIOB: MOJIHOICHOBBIN OJIECK, IIEETHT, BOJIb(PAMUT.
2. [ToueMy KpeMHHI pacTBOpsETCS B CMECH (PTOPOBOJAOPOTHON U a30THOM KHCIIOT U HE PaCTBOPSET-
Csl B KOHLEHTPUPOBAHHOM a30THOM KHcaoTe? MeTo10M 3J€KTPOHHO-MOHHOr0 0ajaHca COCTaBbTE MOHHOE
Y MOJIEKYJIIPHOE YPaBHEHHUSI STOU PeaKIuu.
3. Kakoii u3 MuHepasoB 1enecoodpasHee BEIOpATh IS MOIyYeHUs THAPOKCHUIA HATPUS U KaK MOJTy-
YUTh U3 3TOTO MUHEpaa HaTpuii?
4. CocTaBbTe MOJICKYJIIPHOE M HOHHOE YPABHEHHS PEAKIIMHA COBMECTHOTO TUIAPOJIN3a COJICH:
A|2(SO4)3 + Na,CO; + H,O —
5. Harmmmre B MOJIEKYJISIPHON ¥ HOHHOM (hopMax peaklnu, JISKaIIHe B OCHOBE CIIEIYIOINX TIpe-
BpAaIICHUM:
S - H,S — FeS - SO, —» SO; —BaS0,.
6. Mcrionb3yst METOJT 2JIEKTPOHHO-MOHHOTO 0ajaHca, COCTaBbTE YpaBHEHUE PEAKIIHH:
Mg + H,SO,4 x) —>
7. [TomydeHnne METATMYECKOTO KOOAIbTa B IPOMBIIIIICHHOCTH BeayT 1o cxeme CoS — CoO — Co.
Ckonpko KoOanmbTa MOKHO Toiryduth u3 S00 kr pynsl, comepxamieid 60 % Co0S? Beixox mpoaykra co-
craBiseT 80 % OT TEOPETUYECKOTO.
8. CKOJIBbKO I THUJIPOKCH/JIA HATPUS HY>KHO MPUOABUTH K 5 M° BOJIBI, 9TOGBI YCTPaHHUTh €€ BPEMEHHYIO
KECTKOCTb, PaBHYIO 7,77 MIKB/1?

Bomnpockl k onpocy 1o TeMaM JI1a60paToOpPHBIX U NPAKTHYECKHX PadoT (npumepo)
(Texyluii KOHTPOJIb)

1. Kakue XxuMu4eckue COeJMHEHHs HasblBaroTca OopaHamu? Hanumure xuMmudeckyro ¢Gopmyiy MHpo-
CTEHIIIEero U3 ATUX COeIMHEHUH, CYILIECTBYET JIU OHO B OOBIYHBIX YCIOBHUSAX?
2. Xumudeckas popMmyia u cTpoeHue 6opasoHa (:p00pa). st uero npuMeHseTcs 3To coeJuHeHne?
3. Xumuueckas ¢opmyina MuHepaia KopyHA. Kak Ha3piBaeTcsi, 1 KakoW I[BET MMEET JIparoleHHbIN Ka-
MCHB, SIBISIONIHICS. KOPYH/IOM, COIEPIKAIIMM TIPHMECHbIe HOHBI Cri'?
4. Yro Takoe nporecc BhlenayruBanus B XUMUU? C MOMOIIBIO KAKMX peareéHTOB OH OCYILECTBIISETCS ?
5. Kakue amnorponnsie Mogudukanuu yriaepojaa Ber 3naere? B yem 0COOEHHOCTh KaXKJ10M M3BECTHOM
Bam moauduxarmn?
6. Kakwue coequHeHns Ha3bIBAIOTCS KapOoHMIaMu MeTaiioB? [IpuBeanTe mpuMepsl ITUX COSAMHEHUIA.
7. B unonHOI popme mpuBeaNTE PEAKIUIO MOJy4YEHHs THOLIMAHAT- HOHA.
8. Kak m3menstorcst ocHoBHBIE cBoticTBa B psay Ge(OH),-Sn(OH),-Pb(OH),?
9. IIpuBenute XMMHUYECKYIO (OPMYITY COEAMHEHUS (POCTEH.
10. [TpuBeauTe XUMUIECKYIO (POPMYITY THOYTOIBHOM KHCIIOTHI U €€ PEaKIIHIO C BOJOH.
11. Xumnueckas popmyiia coeAMHEHUs, Ha3bIBaeMoro cypuk. Kakoro oHo 1sera, rae npuMmeHseTcs?
12. Kakue mogudukamnmuu dpochopa Bam U3BeCTHBI, 4eM OHU pa3IHYAOTCS?
13. Xumnueckas popmyIia ¥ CBOHCTBA TMIPOKCUIAMUHA.
14. IlpuBeaute GopMyInbl CAEAYIOIUX XUMHUUYECKUX COCIUHEHHM: cTUONA Kaimus, apcuH, cTuouH. [Ipen-
JIOKUTE PEAKLIMIO NTOJIyYE€HUS apCHUHA.
15. IIpuBeaure rpadpuueckue popmyisl okcuaa azora(l) u pochopHOBATUCTOIN KUCIOTHI.
16. ITpuBoas rpaduueckue GopMyIbl, MpociaeIuTe NepecTporKy B oKpyxeHuu (ocdopa B pocdopHoBa-
TtuCcTOM, pocdopucroii, Mmera- u oprodochopHoit kucioTax. KakoBbl CTENEHb OKUCICHUS W BaJICHTHOCTh
dbocdopa B 3TUX COSAMHECHUSX ?
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17. Kak meHnsitorcst ocHoBHBIe cBoiicTBa B psany P(OH); — As(OH); — Sb(OH); — Bi(OH)3? Jlokaxute
CBOU BBIBOJI ITyTE€M HAIMCAHHSI PEAKIIHA.

18. [IpuBeaure XxuMuueckre GOpMyJbl HOHOB aHTUMOHMS W BUCMyTHia. [IpemioxuTte peakiuu, IpuBo-
JSIIIUE K TTOSIBIICHUIO 3TUX HOHOB.

19. Tpu craguu MPOMBIIIUIEHHOTO METO/Ia MOJIYICeHUsI TPHOKCHHUTPATA BOJAOpoaa?

20. [TyreM HamucaHUsi TPOMEKYTOUHBIX PEAKIUN OOBSICHUTE UCKIFOUYUTEILHO CUIBHYIO OKHUCIIUTEIBHYIO
CIIOCOOHOCTH «IIAPCKOM BOAKH.

21. llpuBenute rpaduyeckyro GopMyiy a30TUCTOBOIOPOIHONW KHCIOTHI, YUUTHIBAS, YTO B HEH MPUCYT-
CTBYIOT a30ThI B CTETICHSIX OKUCIIEHHS +5 1 -3.

22. Xumuueckas ¢popmyna mupodochopnoit kuciaotel? Iloctpoiite ee rpaduyeckyro Gopmyiy.

23. Kak u3MEeHS0TCS B PATY PO, —>As0,*—Sb0,>—BiO3 okucnuTenbHbIE CBOMCTBA annoHoB? Hazo-
BUTE 3TH aHUOHBI.

24. O30H, cTpoeHHE MOJICKYIIbl. KauecTBeHHas peakius Ha MPUCYTCTBUE 030HA.

25. Kak U3MEHSIOTCSI OKHCITUTENLHBIC U METATMYEeCKHE CBOMCTBA B psny O-S-Se-Te-Po?

26. Tpu cTaguu MPOMBIIUICHHOTO TIOJTYYEHUS CEPHON KUCIIOTHI.

27. IlupocepHas KUCIOTa, ee rpaduyeckas popMmyIa.

28. TuocepHas kucnora, ee rpaduueckas popmyna. Peakuus nomydeHus THocyibhaTos.

29. Xumuueckue (GpopMysiel MUHEpAJIOB: TiiayOepoBa COJb, THIIC, JKEIE3HBIH KYMOpOC, XpPOMOKAIHUEBBIE
KBACIIbl.

30. [IpuBenuTe xuMuyeckre (HOpMyIIbl MUHEPAJIOB KOJTYMOUTA M TAaHTAJIHTA.

31. Kak nostyuatoT eppoBaHaiuii 1 KaKOBO COJICP)KAHHE B HEM BaHAIUs?

32. Okcuapl BaHAIUsl PAa3HBIX CTETMEHEH OKHUCIEHHS — W3MEHEHHE MX KHCIOTHO-OCHOBHBIX CBOMCTB.
VY CTONYMBOCTD OKCHJIOB, UX I[BET U THIIUYHBIC PEAKIIHH.

33. CocTaBHUTh NOJHBIE AIEKTPOHHBIE KOHPHUTYpAIIMKA aTOMOB JIEMEHTOB: XpPOM, MOJIMOICH, BOJIb(pam.
34. I'eTepOnOIMKUCIOTH — ONPEICICHHE U PUMEPBI XUMUYECKUX (POPMYIT ITUX KHCIIOT.

35. Yetslpe craguu (XMMHUYECKHE PEAKIMW) TOIYYEHHUS YHCTOTO XpOMa M3 XPOMHCTOTO JKEJIEe3HAKA B
MPOMBIIIJICHHOCTH.

36. Munepaitbl (xumMudeckue GopMyITbl): MOJTHOICHOBBIN OJIECK, TIICSTUT, BOIb(PAMHT.

37. XapakTepHble 151 XpOMa OKCHJIbI: U3MEHEHHE UX KHUCIOTHO-OCHOBHBIX CBOMCTB HA MpHUMEpE TUIHY-
HBIX XUMHUYECKUX PEaKIIUH.

38. B kakoii cpefie cymecTBYIOT XpoMar U 6uxpomMat noHbI? KakoBa okpacka 3THX HOHOB?

39. Kakoii crimaB Ha3bpIBaeTCS HUXPOM, TI€ OH MTPUMEHSIETCS?

40. Kakoii criaB Ha3bIBaeTCs MOOEAUT, TJI€ OH IPUMEHSETCS?

TeMbl J0KJIA0B U NPe3eHTANHUI (npumepsl) 1iisi 04HOH (POPMBI OydeHHsI
(Texkyluii KOHTPOJIb)
1. TumcoBble BSDKYIIHE: MOJy4YE€HHE U3 TPUPOIHOTO ChIPhsl M IPOMBIIIUIEHHBIX OTX0JI0B, CBOMCTBA U
o0yacTu MpUMEHEHHS.
2. Marse3uanbHble BKYIIHME: OTyYeHHE U3 IPUPOIHOTO CHIPhS M MPOMBIIIICHHBIX OTX0JI0B, CBOM-
CTBa 1 00JIaCTH MPUMEHEHUSI.
3. W3BecTb cTpouTeNbHAS: TIOTYYEHUE U3 IPHUPOTHOTO CHIPhS U MPOMBIIIIJIEHHBIX OTXO/I0B, CBOICTBA
U 00J1acTH TPUMEHEHUSI.
4. CxaHupymouas 30H0Basi MUKPOCKOIIUS: PUHIIHIIBI, anlapaTypHoe oQpopMiieHHE, TPUMEHEHHUSI.
5. butymbl: nony4yenue, cBOiCTBa U 00JaCTH IPUMEHEHHUS.
6. Jertu: nmosyyeHue, CBOWCTBA U 001aCTH IPUMEHEHUS.
7. Tepable meHbI: MOJTyUYE€HUE, CBOWCTBA U 00JIACTH UX IPUMEHEHUS B CTPOUTENIHCTBE.
8. LlBeTHbIe cTeka: MOTyYeHHE, CBOUCTBA U 00IACTH IPUMEHEHHUS.
9. Dwmanm: mosydyeHne, CBOWCTBA U 00JIACTH TPHUMEHEHHSI.
10. IMomyaparotieHHbIe KAMHH, OTHOCSIIHECS K cucteMaM T1 — Ty: mpupoIHbIe U UCKYCCTBEHHBIE.
11. HaHOTEXHOJIOTUHU B IPOU3BOACTBE HOBBIX MAaTEPHAIIOB.
12. HanoaucriepcHble MaTepHalibl B CTPOUTEIILCTBE.
13. Hanomarepuasnbl 1 HAHOTEXHOJIOTHH B MEIHUIIMHE.
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14. Hanomartepuaisl B map(roMepHH.
15. Hanomatepuaibl B aBTOMOOUIIECTPOCHHUH (CaMOJIETOCTPOCHHH ).
16. Hanomarepuaiibl 1 0XpaHa OKpPYKaoIIeH Cpebl.

7.4. CooTBeTCTBHE IIKAJIbI OLICHOK U YPOBHEil c()OPMHPOBAHHBIX KOMIIETEHIIHIA

Yposens chopmu-
POBaHHBIX KOMIIE-
TEHUUH

Orenka

IlosscHenus

Bricokuit

«5»
(oTHMuHO)

Teopernueckoe comepx’aHue Kypca OCBOCHO IIOJHOCTBIO,
BCE MPETYCMOTPEHHBIE MPOrpaMMoOi 00y4YeHHs yueOHbIE 3aJaHHs
BBITIOJIHEHBI.

OOyuaronuiicss 3HaeT CTPOCHHUE aTOMOB U MOJIEKYJI, OCHOBBI
TEOPUU XMMHUYECKOHN CBS3U B COCAMHECHUAX Pa3HBIX THUIIOB, OCHOB-
HbIE 3aKOHOMEPHOCTH IPOTEKAHUS XMMHUYECKUX IIPOLECCOB U Xa-
PaKTEPUCTUKH PABHOBECHOTO COCTOSHUS, XUMHYECKHE CBOMCTBA
AJIEMEHTOB pa3JIMUHBIX rpyni llepuonuyeckor CUCTEMBI M HX
BAXHEHIINX COEAMHEHUH, CTPOCHHE U CBOMCTBA KOOPAMHALMOH-
HBIX COCIMHEHUN. YMEET BBIIOJHATh OCHOBHBIE XUMUYECKHE OlIe-
paluy, OnpenessTh TEPMOJIUHAMUYECKUE XapAKTEPUCTUKA XUMU-
YECKUX PEaKIUN W PABHOBECHBIE KOHLEHTPALIMA BELIECTB, HC-
II0JIb30BATh OCHOBHBIE XMMUYECKUE 3aKOHBI JUISl PELIEHUS INpO-
(deccroHaNbHBIX 3a]a4, UCIOJIb30BaTh 3HAHUS O CTPOCHHUM Bellle-
CTBa, IPUPOJIE XUMUYECKON CBSI3U B PA3IMUHBIX KJIacCaX XUMHUYeE-
CKMX COCJUHEHHUH JUI IIOHMMAaHMs CBOMCTB MAaTEpUAJIOB U MeXa-
HU3Ma XMMHYECKUX IIPOLIECCOB, IPOTEKAOIINUX B OKPYXKArOIIEM
Mupe. Brageer TeopeTMuecKMMM METOJaMU ONMCAaHUs CBOMCTB
IIPOCTHIX U CJIIOXKHBIX BEIIECTB HA OCHOBE 3JIEKTPOHHOI'O CTPOCHUS
aTOMOB U HX I0JOKEHHUs B [lepnoandeckoil cucteMe XMMUYECKUX
AJIEMEHTOB, HKCIEPUMEHTAIbHBIMU METOJIaMH olpeneneHus (u-
3MKO-XMMHYECKUX CBOWCTB HEOPTAHUYECKUX COCUHEHUN.

bazoBriit

«by»
(xoporo)

Teopernueckoe copepxaHrue Kypca OCBOEHO MOJHOCTBIO,
BCE MPEAYCMOTPEHHBIE MPOTpaMMOi 00ydeHUsT yueOHbIE 3aaHus
BBIIIOJTHEHBI C HE3HAYNTCIIbHBIMHU 3aMCUAHUSIMHU.

OOyuaromuiicss B OCHOBHOM 3HAET CTPOEHHUE aTOMOB M MO-
JIEKYJ, OCHOBBI TEOPUU XUMHUYECKOM CBSI3H, OCHOBHBIE 3aKOHO-
MEPHOCTH MPOTEKAHUSI XUMUUECKHUX MPOIIECCOB U XapaKTEPUCTHU-
KM PaBHOBECHOT'O COCTOSIHUS, XUMUYECKHE CBOMCTBA AJIEMEHTOB
paznuuHbIX rpynm [leproandyeckoi CUCTEMBI M X BayKHEUIIINX
COEIMHEHUH, CTPOEHUE U CBOICTBA KOOPIMHAIIMOHHBIX COEIUHE-
HUN. YMeeT BHITIOJHATh OCHOBHBIE XUMHYECKHUE OTepaIliu, Ompe-
JIeNSATh TEPMOJMHAMUYECKHE XapaKTEPUCTUKH XUMUYECKUX PeaK-
[N ¥ PaBHOBECHBIE KOHIIEHTPAIMH BEIIECTB, HCTIOIb30BaTh OC-
HOBHBIE XUMHUYECKUE 3aKOHBI [Tl PEIICHUs TPO(HEeCCHOHATBEHBIX
3a/1a4, UCTOJIb30BaTh 3HAHUS O CTPOSHUH BEIECTBA, IPUPOJIE XH-
MHUYECKOMN CBSI3U B PA3NIMYHBIX KJIACCAX XUMHUYECKUX COSIUHEHUN
JUISl TOHMMaHUS CBOMCTB MaTePUAIOB U MEXaHU3Ma XUMUYECKUX
MPOILIECCOB, MPOTEKAIOIIUX B OKpY»KarolieMm Mupe. Biageer Teope-
TUYECKUMH METOJIaMU OMTMCAHUS CBOWCTB MPOCTHIX U CIOKHBIX
BEILECTB Ha OCHOBE 3JIEKTPOHHOI'O CTPOCHHS aTOMOB U UX T0JIO-
xeHus B [leproanyueckoil cucteMe XMMUYECKUX 3JIEMEHTOB, IKC-
MEePUMEHTaTbHBIMUA METOJAMH OMPEIeICHUS (PU3UKO-XUMUIECKUX
CBOICTB HEOpPraHWYECKUX coenrHeHuii. Ha ocHoBe 3HaHuUi 0
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Yposens chopmu-
POBaHHBIX KOMIIE-
TEHUUHN

Orenka

IMosicaenns

CBOWCTBAX M CTPOEHUH BEUIECTBA MMPOBOAMUT MOJ00DP PEareHTOB,
Croco0eH MPOBOJIUTH aHAJIN3 MOJYYEHHBIX IaHHBIX, HO JOIYCKa-
eT HETOYHOCTH B ()OPMYJIMPOBKAX U BHIBOJIAX.

[Toporossiii

«3»
(ynosnerBopu-
TEJILHO)

Teopernueckoe copepKaHUEe Kypca OCBOECHO YacCTHYHO,
OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MPOTrpaMMOi OO0y4YeHHs y4eo-
HBIX 3aJIaHUH BBINOJIHEHO, B HUX UMEIOTCS OIIUOKH.

OO0yuaronuiicss UMeeT IPeACTaBICHNE O CTPOCHUU aTOMOB U
MOJIEKYJI, OCHOBAX TE€OPUU XMMHMUYECKOH CBS3H, OCHOBHBIX 3aKO-
HOMEPHOCTSX MPOTEKaHUsI XMMHUYECKUX MPOIECCOB, XUMUYECKUX
CBOICTBax 3JIEMEHTOB pa3iauuHbIX rpynn Ilepuogudeckoin cucre-
MBI M UX BOXHEUIIHNX COCIMHEHMI, CTPOEHUU U CBOMCTBAxX KOOP-
JUHALMOHHBIX coequHeHni. O0y4darouuiics MOXeT Mo PyKOBOJ-
CTBOM BBITIOJHATh OCHOBHBIE XUMUYECKHE ONEpPALUU, ONPEIEIISTh
TEPMOJUHAMMYECKHE XAPAKTEPUCTHKU XHMHUYECKUX pEaKUud U
PaBHOBECHbIE KOHLEHTPALlUU BEILIECTB, MCIOJIb30BaTh OCHOBHBIE
XMMUYECKHE 3aKOHbBI JJIS pelleHHUs Npo(ecCHOHANbHBIX 3ajad,
UCIIOJIb30BaTh 3HAHUS O CTPOCHUU BEIIECTBA, MPUPOJE XUMUYE-
CKOH CBA3M B Pa3iIMYHbIX KJIACCaX XMMHYECKHX COCIUHEHUH JUIs
MOHMMAaHHUS CBOMCTB MaTepUaoB U MEXaHU3Ma XMMUYECKUX MpO-
LIECCOB, MPOTEKAIIINX B OKpyKarleM Mupe. Binaneer teoperu-
YECKUMHU METOJIaMU OMHCAHMSI CBOMCTB MPOCTHIX M CIOXHBIX Be-
LIECTB Ha OCHOBE DJIEKTPOHHOI'O CTPOEHHUS aTOMOB M HX IIOJIOXKe-
HuA B llepronnueckoil cucTeMe XMMHYECKHX DJIEMEHTOB, JKCIIE-
PUMEHTAJIBHBIMA METOJAMHU OIpeeieHUus (PU3NKO-XUMHUUECKUX
CBOICTB HeopraHmyeckux coeauHeHuil. CrnocoOeH MPOBOIUTH
AQHAJIN3 TOJIYYEHHBIX pPE3YyJbTaTOB HCCIENOBAaHUsA, JOIyCKas He-
3HAYUTEJIbHbIE OMIMOKH.

Huskuit

«2»
(HEey1OBIETBO-
PHUTENBHO)

TeopeTtnueckoe coaepkaHue Kypca HE OCBOCHO, OONBIINH-
CTBO TIPETyCMOTPEHHBIX MPOTpaMMON OOYJYCHHs y4eOHBIX 3aja-
HUN 700 HE BBIMOJIHEHBI, TUO0 coAepkar TpyObie OUIMOKU; J0-
TIOJTHUTENbHAS CaMOCTOSITENIbHAsE padoTa HaJg MaTephualioM He
npuBelia K KaKOMy-THOO 3HAYMTEIHLHOMY TOBBIIICHUIO KAaueCcTBa
BBITIOJTHCHUS YICOHBIX 33 JaHHH.

OOyyaromuiicss He 3HaeT OCHOBHBIX 3aKOHOB XMMHH, IIJIOXO
MIPEJICTABIISIET BO3MOXHOCTh UX HCITOJIb30BAHMSI TPU TIPOBEIACHUH
BBIUMCJICHHUH 10 ypaBHEHUSAM peakuuii. FimeeT cnabbie mpeacTas-
JICHUS O CTPOCHUU BEIIECTB M HX XHMHUYECKON aKTUBHOCTH, O CITO-
co0ax MpeBpalleHus] OJHUX BEIIECTB B JPYrUe, HE BIAJCET METO-
JaMH BBIOOpa ONTHMAJBHBIX YCIOBHUA NPOTCKAHUS peaknuid H
BO3MO>XHOCTH BJIIMSIHUS HA CMEIIIEHNE XUMHUYECKOTO PABHOBECHS, C
IENBI0 YBEIWYCHUST BBIXO/A MPOIYKTOB peakuuu. He cmocobeH
noa0upaTh peareHThl JIs pPelIeHUs TOCTaBICHHBIX 3aaad. He
BJIQJICCT HaBBIKAMH OOOOIICHUS W OIEHKH TMOJYyYCHHBIX Pe3yJIbTa-
TOB MCCIICIOBAHHUS.

8. Metoguyeckue ykazaHus 1JIsl CAMOCTOSITEIbHON padoThI 00y4arouxcst
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CamocrosrenbHas paboTa ClIOCOOCTBYET 3aKPETJICHUIO HaBBIKOB pabOoThI ¢ yueOHOH 1 Hay4yHOU JIH-
TepaTypoi, OCMBICIICHUIO U 3aKPEIICHUIO TEOPETHUECKOro MaTepuasia, CIOCOOHOCTH HCHOJIb30BaTh OC-
HOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI B TPO()ECCHOHAILHON AEATEIbHOCTH.

CaMocTosiTenbHasi paboTa BBIMOJIHIETCS BO BHEAYIUTOPHOE (ayIUTOPHOE) BpeMs MO 3aJaHUI0 U
IIPY METOJMYECKOM PYKOBOJCTBE IPEIOJIaBaTelNsl, HO 0€3 €ro HENOCPEACTBEHHOIO y4yacTus (IIpU 4acTUy-
HOM HEMOCPEICTBEHHOM Y4acTHH IpernoaBaTesis, OCTaBISIONIEM BEAYIIYIO pOJIb B KOHTPOJIE 3a paboToi
CTYJICHTOB).

@opmbl camocmosmenvHou pabomwl 6akanaBpoB pazHOoOOpa3Hbl. OHU BKIIOYAIOT B ce0sl M3yde-
HUE Yy4eOHOH, HAyYHOU M METOAMYECKOHN JINTEpaTyphbl, MaTEPUAIOB MEPUOJUUECKUX U3TaHUN C TIPUBJIE-
YEHHEM DJIEKTPOHHBIX CPEACTB O(UIIMATBHON, CTATUCTUYECKON, MEPUOIUYECKON U HAay4YHOH HH(popMa-
L[UU; CO3/IaHNE NIPE3EHTALNN U 10KJIa/10B.

B npouecce nzydenus aucuurinHbl «O01as U HeopraHudeckas XUMus» OakaiaBpaMy Harpas-
nenus 18.03.01 «Xumudeckast TEXHOJOTHUS» OCHOBHbIMU BUOAMU CAMOCMOSMENbHOU padomul IBISIOTCS:

- MOATOTOBKA K ayJIUTOPHBIM 3aHATHAM (JIEKIUAM U JaOOPaTOPHBIM 3aHATHUSM) U BBIIIOJIHEHHUE CO-
OTBETCTBYIOIIUX 3aJlaHUI;

- caMOCTOsTeNbHasl paboTa HaJ OTIEIbHBIMA TEMaMHU y4e€OHOW NUCIUIUIMHBI B COOTBETCTBHH C
y4e0HO-TEMaTHICCKUM TIJIAHOM;

- IOJrOTOBKA JI0KJIaJI0B U MPE3EHTALUN;

- IOATOTOBKA K 9K3aMEHY.

Ha 3aHATHSAX JIEKIMOHHOTO THUIIA MPENoJAaBaTeb M3JaraeT M paszbsACHSAET OCHOBHBIC, Hambosee
CJIO)KHBIE TOHSATHUS TEMBI, a TAKXKE CBS3aHHbIE C HUMHM TEOPETUYECKHE U MPAKTUYECKUE MPOOJIEMBI, 1aeT
PEKOMEH/IalliY Ha BBIIIOJIHEHUE CAMOCTOSITENIbHOM pabOTHI.

B xone nekmuii 00yJarommmMcs peKOMEH TYEeTCS:

- BECTU KOHCIIEKTUPOBaHUE Y4eOHOTO MaTepuania;

- oOpaiaTh BHUIMaHUE Ha ONpeesIeHHs TIOHATHA, (POPMYIHPOBKH 3aKOHOB U UX MAaTEMaTHIECKOE
BBIPA)KEHHE, MOJOKEHHS, PACKPBIBAIOIINE COAECPKAHNE TE€X WJIM MHBIX SIBICHHI U MPOLIECCOB, HAYYHbIE
BBIBOJIbI U TIPAKTUUECKHE PEKOMEH/IAINH 110 UX MPUMEHEHHIO;

- 33/1aBaTh MPENOJABATEI0 YTOUYHSIOIINE BOIPOCHI C LEJIBI0 YSICHEHUS TEOPETUYECKHUX IOJIOXKE-
HUM, pa3pelieHns CIIOPHBIX CUTyaluu.

B paboumx KOHCHEKTax jKeJaTelbHO OCTaBIATH MOJS, HA KOTOPHIX BO BHEAYAUTOPHOE BpeMs
MOXHO CJIeJIaTh TTOMETKH M3 Y4eOHO-METOAMYEeCKOro o0ecreueHus NIl CaMOCTOsITEIbHOM paboThl 00y-
YalOLUXCs, JOMOJHAIOIIEr0 MaTepHall MPOCIYIIAHHOM JIEKIMH, a TaK)Ke MOMETKH, MOAYEPKHUBAIOLINE
0CO0YIO BaKHOCTb T€X WM MHBIX TEOPETUUECKUX MOJIOKEHUH.

Jljis ycnemHoro oBiaieHusi KypcoM He0OXOJMMO IMOcenaTh BCe JEKIUH, TaK KaK TeMaTH4YeCKUui
MaTepuaj B3auMOCBsA3aH Mexy co0oil. B cioyuasx mpomycka 3aHATUS CTYA€HTY HEOOXOJUMO CaMOCTOS-
TEJIbHO M3YYUTh MaTe€pual U OTBETUTh Ha KOHTPOJIbHBIE BOIPOCHI MO MPOMYIIEHHON TeME BO BpEMs UH-
JTUBUTYAJTbHBIX KOHCYJIbTAIIHH.

JlaGopaTopHble 3aHATHs — 3TO akTUBHAs (opMma ydyeOHoro nporecca. [Ipu noaroroske k j1abopa-
TOPHBIM 3aHATHUSM OOy4aroueMycss HEOOXOJUMO M3YyUUTh OCHOBHYIO JINTEPATYpPY, O3HAKOMHTCS C JO-
IIOJIHUTENBHON JIMTEPATYpOH, YUeCTh PEKOMEHIAIMU MpenojaBaTeis. TeMbl TEOPETUUECKOIO CoAepxkKa-
HUS TPENIoiaraloT JTUCKYCCHOHHBIM XxapakTep oOcyxkiaeHus. boibiias yacTb TeM AUCHMILIMHBI HOCHUT
MPAKTUYECKUA XapakTep, T.€. MPEerojaraeT BHIOJHEHHE JIA0OPATOPHBIX 33aJaHUl M pelleHue 3aad,
aHaJIN3 MPAKTUYECKUX CUTYaLIUH.

BaxHoil yacThio caMoCTOATENBHON pabOThI SBISETCS YTEHHE y4eOHOW M HAyYHOW JHMTEpaTyphl.
OcHoBHast GyHKIMS yUeOHUKOB — OPUEHTUPOBATH CTYJICHTA B CUCTEME 3HAaHUI, YMEHUH U HABBIKOB, KOTOPbIE
JIOJDKHBI OBITH YCBOSHBI OYAYIIIMMH CHENUAIMCTaMU [0 JAHHOW TUCIIUTLINHE.

Ornpoc 1o TeMe J1abopaTopHOM PabOTHl MPEACTABISET COOOM OTBETHI HA MOCTABIEHHBIE BOMIPOCHI
nepez 1abopaTopHOi paboTol W mocie e€ BhIMoMHeHUs. V3moXkeHne B MUCbMEHHOM BHJIE PE3yJIbTaToOB
JKCIIEPUMEHTA M TEOPETUYECKOr0 aHAJIM3a WJIM PELICHHE 3aJa4yM 1o omnpeneneHHoi teme. CoaepxaHue
WHIUBUIYAIBHBIX BOMPOCOB IO TeMaM JabOpaTOpHBIX pabOT OPUEHTHPOBAHO HA MOATOTOBKY Oakanas-
POB IO OCHOBHBIM BOIIPOCAM Kypca. YPOBEHb BBIIIOJIHEHUS MO3BOJISET NPENOJABATENSAM CYAUTh O XOJE
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CaMOCTOSITENTLHOM PaboThl OaKaIaBpOB B MEKCECCUOHHBIN MEPUOJT M O CTETIEHU MX MOATOTOBKH K dK3aMme-
HY.

[ToaroroBka K SK3aMeHY MPEIIOJIaracT:

- U3yYCHHUE OCHOBHOM M JIONIOJIHUTEILHOM JINTEPATYyPHI,

- U3Y4YEHUE KOHCIIEKTOB JIEKIIUH;

- y4acTHE B IIPOBOJUMBIX KOHTPOJIBHBIX OMPOCaX.

[ToaroTroBKa JOKIJIAOB U IPE3CHTAIIHIA:

- JIOKJIaJI COCTABJISIETCS 1O BBIOpAHHON TeMaTHKe, MpeonaraeT noa00op HeoO0X0AUMOro MaTepH-
aJla ¥ ero aHau3, ONPEICIICHUE eT0 aKTYATbHOCTH M IOCTATOYHOCTH, (hOopMHUpOBaHHE IJIaHA TOKIA/1a UK
CTPYKTYPHBI BBICTYIUICHHUSI, TAKUM 00pa30oM, 4TOObI TeMa Oblja MOJTHOCTBIO pacKpbiTa. M3mokeHue mare-
puaia JOHKHO OBITh CBS3HBIM, TIOCIIEIOBATEIBHBIM, TOKa3aTeabHbIM. CIIOCO0 M3JI0KEHUS MaTeprana Jis
BBICTYIUICHHUSI IOJDKEH HOCUTh KOHCTICKTUBHBIN WIJTH TE3UCHBIN XapakTep.

- moAroToBieHHas B PowerPoint mpe3eHTanust 10JDKHA WILTIOCTPUPOBATH TOKIAA U OBITh YIOOHOMH
JUTSI BOCTIPUSITHSL.

9. [lepeuenb HHPOPMAIUOHHBIX TEXHOJIOTHIA, HCIOJIb3YeMBbIX
NPH OCYLEeCTBJIEHUH 00pPa30BaTeJIbHOI0 NIpoLecca no AUCHHUIINHE

[MpumeHeHre UMGPOBBIX TEXHOJOTHI B paMKax MPENoAaBaHUs TUCHUILUIUHBI IPEIOCTABIISICT
pacupeHHble BO3MOKHOCTH 110 OPraHU3aluy YYeOHBIX 3aHSATHI B YCIOBUSAX IUPPOBU3AIMH 00pa3oBa-
HUSI ¥ TIO3BOJISIET ChOPMHUPOBATH y OOYUAIOIIMXCSl HABBIKK MTPUMEHEHUSI IIM(DPOBBIX CEPBUCOB U UHCTPY-
MEHTOB B IIOBCEIHEBHOMW YKHU3HH U MPO(PECCUOHATBHOM JeSITEIHOCTH,.

JInst peanu3anuy 3TOM 1IeIM B paMKaX WU3y4YCHUsS JUCIMIUIMHBI MOTYT HPUMEHSTHCS CIICAYIO-
e UPPOBbIC HHCTPYMEHTBI U CEPBUCHI:

- s kommyHukaiuu ¢ odydarommmmucsa: VK Meccenmxep (https://vk.me/app?mt_click _id=mt-
V7eix5-1660908314-1651141140) — mecceHKep, pacopocTpansercs mo iuieH3nn FreeWare;

- JUIA1 TUIAHUPOBAHMs AayJAWTOPHBIX M BHEAyAWTOPHBIX Meponpustuii: Sunexc.Kanenaapsb
(https://calendar.yandex.ru/) — onsaiin KaneHIapb-IiaHep, pacupocTpansercs mno gumeHsun ShareWare

- Ui COBMECTHOTO MCIONb30BaHus (aitnos: Sunekc./Iuck — cepBUC I XpaHEHUSI U COBMECTHO-
rO UCIIONIB30BaHUS JOKYMEHTOB, pAaclpoCTpaHsercss 1o JuneH3un trialware wu  (@OO0nako
(https://cloud.mail.ru/) — cepBuc s co3aanusi, XpaHEHHsS. U COBMECTHOTO MCIONb30BaHUs (hailos, pac-
IPOCTpaHseTCs 10 JUIEH3UH trialware;

- JUIsl OpraHM3allMM YAAJeHHOW CBsi3M M BuAcokoH(pepeHumit: Buaeo3Bonok BKonrakre
(https://vk.com/calls) — cepBuc aas BHICO3BOHKOB, paclpocTpaHsercs Mo juiensuud ShareWare;
Mirapolis — cucrema I OpraHu3aIiui KOJUIEKTUBHONW pabOThI M OHJIAWH-BCTPEY, PacpOCTPaHACTCS 110
IPOTIPHETaPHOH JTUIICH3UH .

JInist YCHENIHOTO OBJIAJICHUS AUCIUIIMHON HUCTIONB3YIOTCS CIIEAYIONHe HHPOPMAIIHOHHBIC TEXHO-
JIOTUU OOy4YEHHUS:

e [lpu mpoBepeHHH JCKIMHA HCIOJB3YIOTCS TPE3CHTAIMK MaTepuaia B mporpamme Microsoft
Office (PowerPoint), Beixox Ha mnpodeccHOHANbHBIE CANTHI, HCHOJIB30BAHHE BHICOMATEPUATIOB
Pa3IUYHBIX HHTEPHET-PECYPCOB.

» JlaGoparopHble 3aHATHS MO AWUCIMIUIMHE IPOBOISTCS B CIEIHATU3UPOBAHHOW y4EeOHOI
ayIMTOPHUH.

Jlnsi IMCTaHIIMOHHOW TMOJICPXKKU JUCIUIUIMHBI MCIOJb3yeTCs CHCTEMa YIpaBleHUs 00pa3oBa-
TenbHBIM KOHTEHTOM Moodle. [Ins paGoTsl B TaHHOW CHUCTEME BCe 00ydaromuecss Ha TIEPBOM Kypce To-
JY4aloT WHIUBHyaIbHBIE JIOTHH U IApOJb UL BXOAa B CUCTEMY, B KOTOPOH Pa3MENIaloTCs : MporpaMMa
JMCIUITITMHBI, MATEPUAIIbI TS JICKIIMOHHBIX U MHBIX BUJIOB 3aHATHI , 33]]aHUS, KOHTPOJIbHBIEC BOIIPOCHI.

JIaGopaTopHbIe 3aHATHA MO AUCUUILIHHE TPOBOISATCS C UCIOIB30BAHUE PAa3IMYHOIO J1a00paTOp-
HOTro oO0opynoBaHus. Ha 3aHATHM B XUMHUYECKOH JTaOOPaTOpUU OOYUAIOIIHMIACS 3HAKOMHUTCS C Pa3IMYHbI-
MH BEUIECTBAMU U MpUEMaMH PabOTHl C HUIMHU B 3aBHCUMOCTH OT UX arperaTHOrO COCTOSIHUS, XMMHUYe-
CKOM aKTMBHOCTH M CTENCHH TOKCHUYHOCTH. YUHUTCS IPABWIBHO IOJIB30BAThCS PANIMYHON XMMHUYECKOU
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nocy1oi, obopynoBaHueM U mpubopamu. 3HAKOMHUTCS C XUMHUECKUMH M (PU3UKO-XUMHUUYECKUMH METO-
JlAMU aHAJIM3a BELECTB.

B mpomecce m3ydeHus NUCHUIUIMHBI y4eOHBIMH WENSIMU SBISIOTCS TMEPBUYHOE BOCHPUATHE
yueOHOI MH(POPMALUU O TEOPETHUECKHMX OCHOBAX CTPOEHMs, XMMMUYECKOW aKTHBHOCTU W INPHUHLIMIIAX
B3aMMOJICHCTBHS  PAa3IMYHBIX XMMHUYECKHX D3JIEMEHTOB, COCIMHEHWH, BEUIECTB U MaTepUaoB,
0a3MpyYIOLINXCS HA OCHOBHBIX 3aKOHAaX XUMHUU. JlanbHeHIass BO3MOXKHOCTbh UCIIOJIb30BaHUS ITUX 3HAHUM
B MpO(eCCHOHANBHONW JEATEIbHOCTH C TNPUMEHEHHEM METOJOB MAaTeMaTHYeCKOro aHajiu3a M|
MO/JICJINPOBAHUS, TEOPETUYECKOTO M SKCIIEPUMEHTAIBHOIO UCCIIEI0OBAHHUS.

Jis JOCTHOKEHHs] 3TUX LelNed HCHOJNb3YIOTCS B OCHOBHOM TPAJAMIMOHHBIE HH()OPMATHBHO-
pa3BUBAIOIINE TEXHOJOTHMH OOYYEHHS C YYETOM Pa3IMYHOIO COYETaHMs MACCUBHBIX GOpM (JIeKIus, Ja-
0opaTopHOE 3aHITHE, KOHCYJIbTAIMS, CAMOCTOSATENIbHAS pab0Ta) M PENPOIYKTUBHBIX METOJIOB 00yUeHUs
(moBecTBOBATENbHOE U3JI0KEHUE YueOHOH MH(POPMALNHU, 00BACHUTEIbHO-WIIOCTPATUBHOE U3JI0KEHHE)
1 J1a00paTOPHO-TIPAKTUYECKUX METOAOB 00yUeHHsI (BBIMOJIHEHUE HHIUBUIYaIbHBIX 33/1aHUi, 000D pe-
areHTOB U pacueT ONTUMAJIbHBIX YCIOBUM MPOTEKAHUS IPOLIECCOB).

YHuBepcuteT obecredeH HeOOXOIMMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO TMPOTPaMMHOI0 obecriede-
HUS:

— omneparnmonnas cucrema Windows 7, License 49013351 VIJITY Russia 2011-09-06, OPEN
68975925Z27E1309;

- oniepanoHHas cucrema Astra Linux Special Edition;

— maket npukiaaaaeix aporpamm Office Professional Plus 2010, License 49013351 YI'JITY Russia
2011-09-06, OPEN 689759257ZE1309;

— MaKeT NpuKIaaHbIX nporpamMm P7-Oduc.IIpodeccronanbHblit;

— anTuBUpYycHas mporpamma Kaspersky Endpoint Security s 6usneca — Crangaptaeiid Russian
Edition. 250-499 Node 1 year Educational Renewal License;

— omnepanronnas cucrema Windows Server. KoHTpakT Ha yciIyrd Mo NpeIoCTaBICHUIO JTHLICH3HMA
Ha MpaBo UCIOJIb30BaTh KoMIbloTepHOE oOecrieuerne Ne 067/9A ot 07.12.2020 rona;

— cuctema BuzeokoHdpepenicsssu Mirapolis;

— cucrema BuieokoHpepenucssu [pybomu;

— cucrema ynpasieHus ooyuyennem LMS Moodle — nporpammuoe obecrnieueHue ¢ OTKPBITHIM KO-
noM, pactipoctpansiercs mo aunen3un GNU Public License (rus);

— opaysep Yandex (https://yandex.ru/promo/browser/) — mporpammHoe obecrieueHre pacpocTpa-
HSIETCS MO MPOCTOM (HEMCKIIIOUUTEIbHOM ) JTULIEH3UH.

— HOIl «Xumus. Buptyansnas naGopatopus. 3amauu. Tpenaxepsl. Tectei». JloroBop
Nel3/21/0183/21-223-03 ot 16.04.2021.

10. Onucanne MaTepHAJIbHO-TEXHNYECKO# 0a3bl, HEO0OX0AMMOM Il OCYLEeCTBJICHUS
00pa3oBaTeILHOIO NMpPolecca Mo JUCHUILIHHE

Peanuzamus yueGHOro npoiiecca OCyIIeCTBISETCS B CIELMATBHBIX YU€OHBIX ayIUTOPUSAX YHUBEP-
cUTeTa Uil MIPOBEJCHUS 3aHATUN JIEKIIMOHHOTO TUIIA, JJAOOPATOPHBIX 3aHATHH, TPYNIOBBIX U UHAWBUIY-
QJIbHBIX KOHCYJbTALUN, TEKYIIEr0 KOHTPOJI U MPOMEKYTOYHOU aTTecTalii. Bee ayiuTopun yKomIuiek-
TOBaHbl CHELHATU3UPOBAHHOW MEOENbI0 M TEXHMYECKMMM CpEACTBAMH OOY4YEHHs, CIy>KaIllUMHU JUIs
npencTaBieHuss ydeOHoll uHpopManuu Oonbinoil ayautopuu. Ilpm HeoOXxomumocTu 00ydaromuMes
npeJuiaraloTcss Habopsl IEMOHCTPAILIMOHHOTO 000pYyJOBaHUS U y4eOHO-HATJISAHBIX ocoOuH, obecnedn-
BaloIle TEMATUYECKUE WILTIOCTPALINH.

CamocrodaTenbHas padoTa 00y4arOUIMXCsl BBIMOIHACTCS B CHELUATU3UPOBAHHON ayJAMTOPUH, KO-
Topasi o0opyaoBaHa ydeOHOW MeOenbl0, KOMIBIOTEPHOW TEXHUKOW C BO3MOXXHOCTBIO TOJKIIOUEHUS K
cetu «MHTepHET» U 0OecredeHneM JOCTyIa B ANEKTPOHHYI0 HHPOPMALMOHHO-00pa30BaTeIbHYIO Cpery
YIIITY.

Ecth nomerienue Uit XpaHeHUs U MPOPHUIAKTHUECKOTO 00CITYKUBAaHHS y4eOHOT0 000pyI0BaHUSI.

TpeGoBanus Kk ayAnTOPUAM
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HaunmenoBaHue crieniaibHBIX TOMEIIEHUN
Y TOMEIIEHUN NI CaMOCTOSITENbHON pado-
TBI

OCHaIJ_IeHHOCTI: CliCcnraJIbHbIX HOMGH.[CHPIfI
n HOMCH_[CHI/Iﬁ JJIA CaMOCTOATEIbHON pa6OTBI

Ilomemenue g JIGKUMOHHBIX 3aHATUM,
IPYIIOBBIX U MHAWBUYyAJIbHBIX KOHCYJIBTA-
LU{, TEKyIIEH U IIPOMEKYTOYHOM aTTecTa-
LUU.

YyeOHas ayauTOpus JUIsl MPOBEICHUS 3aHS-
TUH JIEKIMOHHOTO TUTIA, TPYIIIOBBIX M WHIH-
BUJIyaTbHBIX KOHCYJIbTAIllU{, TEKYIIEro KOH-
TPOJISE ¥ TIPOMEXKYTOYHOUW aTTECTAIMU, OCHA-
[ICHHAS CTOJIAMH U aYJAUTOPHBIMU CKaMbsIMH,
KOMIUICKTOM HArJSIIHBIX MTOCOOMI; TIepeHOC-
HOE MYJIbTUMEIUHOE 000pyaoBaHuEe (HOYT-
OyK, 9KpaH, ITPOEKTOP).

[Tomermienue 1t 1a00pATOPHBIX 3aHATHHA

Yuebuble nmabopatopun (Xumudeckas J1abo-
paropusi) JUIsl TNPOBEIECHUS J1abOpPaTOPHBIX
3aHATHH W TEKYIIEro KOHTPOJIS OCHAIICHHAs
71a00paTOPHBIMU CTOJIAMU U CTYJIbSIMM, IIKa-
damu 17151 XpaHEHUsI PEaKTHBOB, KOMIUIEKTOM
yuyeOHO-HAITIAAHBIX ~MaTepuanoB, XHUMHYe-
CKOW TOCYHIOH M peakTHBaMH, HOHOMEPAMH,
71a00paTOPHBIMM  YCTAHOBKaMHM, BBITSKHBIM
mkapom — 2 mr.

ITomerieHus 1711 CaMOCTOSITEIbHOM pa6OTBI

[ToMenienue Ui CaMOCTOSITEILHON pabOThI
00y4aroIuxcs, OCHAIEHHOE CTOJIAaMU U CTY-
JIbSIMH;, KOMITBIOTEPHOM TEXHUKOH C BO3MOX-
HOCTBIO MOJKITIOYEHUS K ceTh «MHTepHeT» |
JIOCTYTIOM K AJICKTPOHHOW MH(OPMAIMOHHOU
obpazoBarenbHol cpene YIJITY.

[Tomemienue g XpaHeHUs] U MPOPUIAKTU-
4ecKoro oOCHTy>KMBaHHUS Y4eOHOTO 000py-
JOBaHUS

Pacxonnble MaTepuansl 1 peMOHTa U 00-
CIIY’>KMBaHHS TEXHUKU.

Mecrta 1y1st XpaHeHUsT 000pYAOBaHUS, XUMHU-
KaTOB.
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