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1. O01mue MoJI0KeHU s

JAucuunianna «XuMHsD» OTHOCUTCS K 0a30BOM YacTu Oyioka |1 y4eOHOro IuiaHa, BXOASIIETO B CO-
cTaB 00pa30BaTeNIbHOM MpOorpaMMeI BeIctiero oopazosanus 35.03.01 — Jlecnoe neno (mpoduias — Adpokoc-
MHUYECKasi OLEHKA JIECHBIX IKOCHCTEM).

HopmatuBHO-MeTOIMUeCKO# 6a30i 11 pa3paboTKu pabodeil mporpaMmbl Y4eOHON TUCIUIITHBI
«XUMUS ABISIFOTCS:

- @enepanbHblil 3ak0H "O06 obpa3zoBanuu B Poccuiickoit @eaeparnuu', yTBepKICHHBIA MTPHKA30M

Muno6puaayku PO Ne 273-03 ot 29.12.2012;

- IIpuka3z Munoopuayku Poccuu Ne 245 ot 06.04.2021 r. O6 yTBep>KIeHUHU TIOPsIKA OPTaHU3aIlUN
U OCYIIECTBIICHHS 00pa30BaTEeIbHOM NEATEILHOCTH 110 00pa30BaTeIbHBIM ITPOrpaMMaM BhIciIero oopaszo-
BaHUs — MporpaMmam OakajaBpuara, IporpaMmmam clieluaInTeTa, IporpaMMaM MarucTparypsl.

- @enepalibHbIl TOCYIapCTBEHHBIN 00pazoBaTeNbHbIN cTaHgapT Bbicuiero obpazoBanus (OI'OC
BO) no nanpasnenuto noarotoku 35.03.01 «Jlecnoe neno» (ypoBeHb OakanaBpuaT), yTBEP:KIASHHBIN MPU-
ka3oM MunuctepcTBa oopasoBanus u Hayku PO Ne 706 ot 26.07.2017;

- YueOHbIe MIaHbl 00pa30BaTeNbHOM MporpamMmbl Beiciiero oopa3zoBanus HamnpasiaeHus 35.03.01 —
Jlecnoe nemno (mpodmitb — A3poKocMHUYecKast OIICHKA JIECHBIX YKOCUCTEM ), IIOATOTOBKH OaKaIaBpoOB 10 OY-
HOM (hopme 0OyueHus1, onodpernsie YuensiM coBetoM YIJITY (mportokon Ne3 ot 20.03.2025).

OO6yuenue o odpazoBarenbHOi porpamme 35.03.01 — Jlecnoe neno (mpoduiib — Adpokocmuye-
CKasl OLICHKA JIECHBIX 9KOCHUCTEM). OCYIIECTBIISETCS HA PYCCKOM SI3BIKE.

2. [lepeyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00YUYE€HUS M0 TUCHUILINHE, COOTHECEHHBIX
¢ IJIAHMPYEeMbIMH Pe3yJIbTaTAMH O0CBOEHNsI 00pa30BaTeIbHON NPOrpaMMbl

[TnanupyembIMH pe3yiabTaTaMi O0yUYeHMs 1O JAUCLUILIMHE SBISIIOTCSA 3HAHUS, YMEHUS, BIIAJCHUS
W/WIH OTIBIT I€ATEIbHOCTH, XapaKTEPU3YIOLINE ITalbl/ypOBHU (OPMUPOBAHUS KOMIIETEHLIUI 1 00eceuu-
BaIOIIME JOCTH)KEHHE [UIAaHUPYEMbIX PE3YJIbTaTOB OCBOEHHS 00pa30BaTEIbHON MPOTrPaMMBbI B IIEJIOM.

Leab ocBoeHnst AMCHUIIMHBI — POpMHUpPOBaHUE y OynyIKX OakaJaBpoB CIOCOOHOCTH K IPUMEHE-
HUIO €CTECTBEHHOHAYUYHBIX U OOIIEMH)KEHEPHBIX 3HAHUN XMMHHU, TEOPETUYECKOTO U IKCIIEPUMEHTATIBHOTO
UCCIIEIOBaHMsI B MPOPECCUOHANBHOMN 1E€ATEIbHOCTH.

3aga4yu AUCHMILVINHBI:

— MPUBUTH O0YYAIOLUIUMCS CITIOCOOHOCTH K MPUMEHEHUIO €CTECTBEHHOHAYUYHBIX U OOIIEHHKEHEP-
HBIX 3HaHUI 0 XUMUH, PYHIAMEHTAIBHBIX 3aKOHOB IPUPObI XapaKTepU3YIOIIUX XUMUYECKUE U (PU3nde-
CKHE CBOMCTBA OKPYKAIOUINX HAC OOBEKTOB U SBJICHUII;

— 00y4uTh METOZAM pEIICHHUs 3a/1a4 C UCIOIb30BAHUEM €CTECTBEHHOHAYYHbBIX 3HAHUN O 3aKOHO-
MEPHOCTSIX XMMUYECKUX MPEBpalleHUi U OCHOBHBIX XMMHUYECKHX 3aKOHOB, METOJIaM MaTeMaTH4YeCKOIo
aHaJIM3a U MOJICIMPOBAHUS B MTPO(HECCHOHATLHON 1€ATEIbHOCTH.

IMpouecc u3yyeHusi JUCUMILIMHBI HANIPaBJeH HA popMupoBaHue ciieaymonieid odmenpodec-
CHOHAJIbHOM KOMIIETCHIIUM:

— OIIK-1: cnocobeH NpuMeHSATh €CTECTBEHHOHAYUYHbIE U O0IIEUHKEHEPHbIE 3HAHUS, METO/IbI Ma-
TEMaTUYECKOr0 aHalIM3a M MOJAEIMPOBAHUS, TEOPETUUYECKOIO M 3KCIEPUMEHTAIBHOIO UCCIIECOBAHMS B
PO eCCHOHAIBHON e TETHHOCTH.

B pesyabTare n3y4eHus JMCHHMIIJIMHBI 00y4AIOIIUHCS JOJIKEeH:

3HATh:

— €CTECTBEHHOHAyUHbIe ()yHIaMEHTAIbHbIE 3HaHUS, CyTh OCHOBHBIX 3aKOHOB XMMHMU U XUMHUECKUX
MpEeBpaIeHUI, METOAbl MAaTEMaTHUECKOr0 aHalKu3a IMOJIyYEHHBIX PEe3yJIbTaTOB XMMHYECKOTO HKCIEpH-
MEHTAa;

— 3aKOHOMEPHOCTU U3MEHEHMs (PU3MUECKUX U XMMUYECKUX CBOWCTB IPOCTHIX U CI0KHBIX BEIIECTB
B coorBeTcTBUU ¢ [lepuonnueckum 3akonoMm J1.11. Menneneesa.

yMeThb:



— CaMOCTOSITEIIbHO MPUMEHATh MaTeMaTHYECKUE METO/AbI, (PU3UKO-XUMHUYECKUE U XUMUUYECKHE 3a-
KOHBI JJIsl pEIICHUS TPAKTUYECKHX 33729 B 001acTu npodeccuoHaIBHON e TeTbHOCTH;

— 3alIMChIBATh YPABHEHHMS PEAKIMI XMMUUYECKUX MPEBPALIEHUM BEIIECTB U MX MOJIyYEHHUS; TPOBO-
JIUTHh aHAJIOTHH B U3MEHEHUH CBOMCTB XMMHUUYCCKHX COCIMHECHUH.

BJIAJETh:

— MPAKTUYECKUM TPUMEHEHUEM €CTCCTBCHHOHAYYHBIX U OOIIEMH)KCHEPHBIX 3HAHWH, 3aKOHOB XU-
MHH, METOJUK MPOBEICHUS TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOIO XUMUYECKOTO UCCIIEIOBaHUS ISl pe-
IICHHS 32/1a4 B TPOPECCUOHATBHON ACSITETLHOCTH;
— BBISIBJICHUEM B3aWMOCBSI3U MEXKIY CTPYKTYPOW, CBOMCTBAMH M PEAKIIMOHHOW CIIOCOOHOCTHIO XMMHYE-
CKHMX COCJIMHCHUM.

3. MecTo JTUCUMILIMHBI B CTPYKTYpe 00pa3oBaTeibHON NPOrpaMMbl
Jannast ydeOHasi TUCIMIUIMHA OTHOCUTCS K 0Os3aTeIbHBIM TUCIUIUIMHAM 0a30BOW 4YacTH, 4YTO
03HayaeT (OpPMHPOBAHUE B Tpolecce 00yueHns y 6akagaBpa OCHOBHBIX 00IIETIPO()eCCHOHABHBIX 3HAHUI

Y KOMIIETEHIIUN B paMKaX BHIOPAHHOTO MPOQUIIA.

OcBoeHME TaHHON TUCIUILIMHBI SBISETCS HEOOXOIMMOM OCHOBOM ISl OCTEAYIOLIETO U3YUYCHHS
mucturaud OIOIT u HanMcanust BBIMTYCKHOM KBaTU(UKAITMOHHONW PaOOTHI.

Hepeqeﬂb 06607181{14661101/{41/[)@ conymcecmeyrouwiux u obecneuusaempix ()ucuunﬂuﬂ

Obecneyusarowue Conymcmayrowue Obecneyusaemvle

MaremaTtuka, ®usuka DKonorus CraTucruka

YKazaHHbIE CBA3H IUCLUILIMHBI Ja0T 00YYaroIEeMyCsi CHCTEMHOE IPE/ICTaBIEHUE O KOMILJIEKCE U3Y-
gaeMbIX AUcUUIINH B cooTBeTcTBUU ¢ DPI'OC BO, uto obecnieunBaeT TpeOyeMblil TEOPETUUECKHUI YPOBEHb
Y MPAaKTUYECKYIO HAIIPABICHHOCTh B CUCTEME 00y4eHUs U Oy Iylei NesiTeIbHOCTH BbIITyCKHHUKA.

4. O0beM TMCUMILUIMHBI B 324€THBIX eAMHHUIAX C YKA3aHUEM KOJIMYeCTBA aKaJeMUYeCKHX YaCOB,
BbI/IeJIEHHBIX HA KOHTAKTHYI0 Pa0oTy 00y4aloluXxcs ¢ npenojgaBarejiemM

(10 BaM y4eOHBIX 3aHATHIH) H HA CAMOCTOAITEIbHYIO Pa00Ty 00y4aromuxcs

OO11ast TPyI0EMKOCTh JTUCITUTLTHHBI

Bcero akageMnyeckux 4acoB
Bun yue6HO# paboTh ouHas hopma 3a04Has OYHO-3a04Has opma
dhopma
KonTrakTHasi paboTa ¢ npenogaBartesieM™: 52,35 10,35 16,35
nekuuu (JI) 18 2 6
npaktuueckue 3ansatus (I13) 18 - 10
nabopaTopuble padotsl (JIP) 16 8 -
WHBIE BUIbI KOHTAKTHOW pabOTHI 0,35 0,35 0,35
CamocrosiTesibHas padoTa 00y4aIOIIMXCH: 91,65 133,65 127,65
M3Y4YEHHE TEOPETHYECKOro Kypca 22 45 39
ITOATOTOBKA K TEKYIIEMY KOHTPOJIIO 34 80 80
MOATOTOBKA K MPOMEXYTOYHOM aTTecTaluu 35,65 8,65 8,65
Bua npomexyToYHOM aTTeCTALMU: IK3aMeH IK3aMeH IK3aMeH
O0mas Tpy10eMKOCTh 4/144

*KoHTtakTHas paboTa 00yJaroIuXcs ¢ IperoJaBaTelieM, B TOM YHCIe ¢ IPIMEHEHHEM JIUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEX-
HOJIOTHIA, BKJIFOUAET 3aHATHUS JICKIIMOHHOTO THUIIA, ¥ (WJIX) 3aHATHS CEMUHAPCKOTO TUTIA, 1a00paTOpHBIC 3aHATHS, U (WIH) TPYII-
MOBBIC KOHCYJbTALUY, U (HJIN) WHAUBUAIYAIBHYIO pab0Ty 00yJaromerocs ¢ NpenojaBaTeicM, a TAKKe aTTeCTAlMOHHBIC UCTII-
TaHUsI MPOMEKYTOYHOM aTTecTanui. KoHTakTHas paboTa MOKET BKIIIOYATh MHBIC BUIBI YUCOHOH NEATEIbHOCTH, IIPEIYyCMATPH-
BalOIIHE TPYIIOBYIO M MHIUBUAYATBHYIO pab0OTy 00yJaromuxcs ¢ mpenogasareiaeM. Yackl KOHTAKTHOM paOOTHI OTIpenesroTcs
[TonmoxxerneM 00 OpraHU3aMM W MPOBEICHHH KOHTAaKTHOH Pa0OTH MPH peajn3aldy 00pa30BaTEeIbHBIX MIPOTPAMM BBICIIETO
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00pa3oBaHusl, yTBepKACHHBIM YueHbIM coBeToM YIJITY ot 25 deppans 2020 roaa.

5. Conepxxanue TMCUUILIMHBI, CTPYKTYPUPOBAHHOE 10 TeMaM (pa3esiam)
€ YKa3aHHeM OTBEJeHHOI0 Ha HUX KOJINYeCTBA aKaJeMHYeCKHX YacoB

5.1.TpynoeMKkocTh pa3ieoB AUCHHILIHHBI

ouyHasi popMa 00yueHuUs

Bcero
Ne . | CamocTosTEIRHAS
HaumeHnoBanue pazzena quCHUIIUHBL J | II3 | JIP | koHTaKTHOM
/I pabora
paboTHI
1 | BBeneHue B Kypc
1.1 BBenenue u ocCHOBHbBIE TTOHATHUS U ONpEIe- 1 ) i 1 >
JICHUS
1.2 | dynpaMeHTaIbHBIC 3aKOHBI XUMUHU 1 2 - 3 4
OCHOBHBIE KJIAaCChl HEOPTAHUYECKUX CO-
1.3 | enunennii. Xumud seMeaToB. CBolcTBa 2 4 - 6 14
BaXXHEUIIINX COCTUHEHUH.
2 | CtpoeHne BelmecTBa
Ctpoenue aToma v epuoANIECcKas Cu-
cTeMa XUMHUYeCcKux 3yemenToB [[.1.Men- 2 4 - 6 6
neneena. [loHgaTHE 0 XUMHYECKON CBS3U.
3 BBeneHnne B TeOpHI0 XUMHYECKHX ITPOIECCOB
3.1 | DHepreTuka XMMHUYECKHUX MPOIIECCOB 2 2 - 4 2
39 CKOpOCTh XUMUYECKUX PEAKIIUi U XUMHU- ) 4 i 6 4
YECKOE PAaBHOBECHE
3.3 | PacTBOpHI 4 2 8 16 16
4 DJIeKTPOXMMHUYECKHE MPOLEeCChI
41 OKHMCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEaK- ) ) 4 6 4
1807051
["anibBaHMYECKHE AIEMEHTBI. DIIEKTPOIU3
4.2 | pactBopoB 1 pacmiaBoB. Koppo3us meran- | 2 - 4 4 4
710B. Bonpockl 3k0J10THH.
HToro no paznenam: 18 | 18 | 16 52 56
[IpomexkyTo4Has arrecranus - - - 0,35 35,65
Bcero 144
04HO-3204Hasi popma o0yueHust
Bcero
Ne . | CaMocTosTenbHas
HaumenoBanue paznena QuCUUIIUHBL JI | II3 | JIP | kOHTaKTHOH
/T paborta
paboThl
1 | BBeaenne B Kypce
11 BBenenue m OCHOBHBIC TIOHSTHUS U OTIpeIe- i i i i 3
JICHUS
1.2 | ®dyngamMeHTaIbHBIC 3aKOHBI XUMUHU 1 2 - 3 14
OCHOBHBIE KJIaCChl HEOPTAHUUECKUX COEIH-
1.3 | Henwmit. Xumus 31eMeHToB. CBOMCTBA BaX- 2 2 - 4 24
HEUIINX COeTUHEHUIA.
2 | CTpoeHue BenecTBa
Ctpoenue aToma ¥ epuoandecKasl CucTeMa
xuMu4ueckux 3yemMenToB [[.M.Menneneena. 1 2 - 3 20
[ToHSTHE O XMMHUYECKOM CBSI3H.
3 BBeneHune B TeOpHI0 XMMHYECKHX MPOIECCOB




Bcero
Ne . | CamocTrosTenbHast
HanmenoBanue paznena quCUUILIMHBI JI | II3 | JIP | KOHTaKTHOH
/I pabora
paboThI
3.1 | DHepreTrKka XUMHUYECKHUX MPOIECCOB - - - - 10
39 CKOpoCTh XUMUYECKUX PEAKIIUN U XUMHUYE- 14
"~ | ckoe paBHOBeCHE
3.3 | PacTBOpHI 1 2 - 3 12
4 DJIeKTPOXMMHUYECKHE MPOLECCHI
OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIE PEaK-
4.1 P 1] 2| - 3 12
017051
["asibBaHMYECKHE AIEMEHTBI. DIEKTPOIIH3
4.2 | pactBOpoB M paciiaBoB. Koppo3us merai- - - - - 10
J10B. Bonpockl 3K0J10THH.
HToro no paznenam: 6 10 - 16 119
[IpoMexyTouHas aTTecTalusl - - - 0,35 8,65
Bcero 144
3a04yHasi gpopma 00y4eHHs
Bcero
No . | CamocTosTenbHast
HaumenoBanue pa3nena quCHUIIMHBL JI | I3 | JIP | koHTaKTHO#
/T pabora
paboThI
1 | BBeaenue B Kypce
11 BBeneHue u OCHOBHBIC TIOHATHUS U OTIpe/Ie- 3
| nenus
1.2 | dyHnaMeHTaIbHBIC 3aKOHBI XUMHUHU 1 - 1 14
OCHOBHBIE KJIaCChl HEOPTAHUUECKUX COEIH-
1.3 | menmit. Xumus snemeHToB. CBOMCTBA BaXK- - 4 4 24

HEUINX COeINHEHHH.

2 | CTtpoeHue BeuiecTBa

Crpoenue aToma ¥ epuoandecKasl CucTeMa
XUMHYECKHX d1eMeHToB /.M. MeHaeneeBa. - - - 10
IToHsaTHE O XUMHUYECKOU CBSI3H.

3 BBenenue B TCOPHUIO XUMHUYICCKHUX IMPOLECCOB

3.1 | DOHepreTuka XMMHYECKHUX MPOLIECCOB - - - 6

39 CKOpOCTh XHMHYECKHX PEAaKIUi U XUMAYe- | i ) 14
CKO€ PABHOBECHE

3.3 | PacTBOpHI 1 2 5 32

4 DJIeKTPOXMMHUYECKHE MPOLECChI

OKuCINTEIIFHO-BOCCTAHOBUTEIIHHEIC pcak-

4.1 - 2 - 12
IIUH
["anpBaHMYECKHUE PTIEMEHTHI. DJIEKTPOIIN3
4.2 | pactBOpoB U pacminaBoB. Koppo3us merain- - - - 10
710B. Bonpockl sko00THH.
Hroro no pasnenam: 2 - 8 10 125
[TpoMexkyTo4yHas aTTecTanus - - - 0,35 8,65
Bcero 144

5.2. Conep:xaHue 3aHATHI JIEKIIUOHHOI'0 THIIA

Paznen 1. BBenenue B Kypc
1.1 Bseoenue u 0CHOBHble NOHAMUS U ONPedeNeHUs
[Ipeamer u 3amaun XUMUH, €€ MPAKTHYECKOE 3HaYCHNE. XUMHUS U TIPOOJIEMbl COBPEMEHHOW HAYKH



n oOmectBa. Poib XUMUM B pa3BUTUH JIECOXMMHYECKOTO KoMIUIekca Poccuiickoit deneparuu.
Opranuzanus caMoCTOSTeIbHON pabOThI IO Kypcy OOIIel XUMUU.

1.2 @ynoamenmanvHovle 3aKOHbL XUMUU

3akoH coxpaHeHusi Macchl U 3Hepruu. llepuoanuHocTh. 3akoH coxpaHeHus 3apsiia. OCHOBHbBIC
CTEXHOMETPHUIECCKHE 3aKOHBI XUMHH.

1.3 OcHosHvle knaccobl HeopeaHuyeckux coeOuHeHul

Oxcupl, THAPOKCHIIBI (KUCIOTHI U OCHOBaHMSA), conmu. KomriekcHbie coemuHenus. OnpenencHue,
HOMEHKJIATypa.

CBolicTBa Ba)KHEUIIMX COCTUHEHUH 3yeMeHTOB. Haxoxkmenue anemMeHTOB B mpupone. CriocoObl
nosyueHust. CBOMCTBA U IPUMEHEHHE.

Paznen 2. CtpoeHue BenecTBa

2.1 Cmpoenue amoma u nepuoouyeckas cucmema xumuieckux snemenmos J.1.Menoeneesa

OcHOBHBIC TIOHATHS O CTpoeHuu atoma. IloHsTe o kBaHTaX. OCHOBHBIE IOJIOKEHHS KBAaHTOBOM
MEXaHHUKH. DJICKTPOHHOE 00J1aK0, OpOUTAIIh, KBAHTOBBIC YHCIIa. [TOpSIOK 3ar0THEHMSI JJICKTPOHHBIX YPOBHEH
aTOMOB: 3aKOH HaUMEHBIIIEH PHEepruu, MpaBwio XyHzaa, npuHiumn [laymu, npaBuno KieukoBckoro, 3akoH
AIIEKTPOHHOW CUMMETpHH, 3akOoH Mosnu. [IpaBuia MmMOCTpPOCHUS YETHBIX M HEYCTHBIX PSIOB OOJBIIHX
TIEPUOJIOB. S-, P-, d- U f-3emenTsIL. [lepronnyeckre cBOMCTBa XUMHUECKUX JIEMEHTOB: SHEPrUsl HOHU3AIUH,
CPOJICTBO K JIEKTPOHY, SJIEKTPOOTPULIATENILHOCTh, ATOMHBIE U HOHHBIE PAJNYChl, CTETICHb OKUCIICHHSL.

2.2 Xumuueckas c6s3b U CMmpoenue npocmblx MoKy

XuMu4deckasi CBsI3b: BUbI, METOJIbI onucanus. OCHOBHBIC XapaKTEPUCTUKU XMMUUYECKOU CBS3H:
JUTHA, HAIlPaBJICHHOCTh, MPOYHOCTh. KoBasieHTHas CBsA3b. METO/I BaJICHTHBIX CBS3CH: HACHIIIIAEMOCTh U
HAIPaBIICHHOCTh CBSI3HM, KPAaTHOCTh CBSI3W, MOJISIpU3yeMocTh. [ mOpuam3anusi. MoHHAs CBsI3b: SHEPTHUSA
WOHHOM CBSI3U, NOJIAPU3ALMS HOHOB, MOJSPHOCTh U MOJISIPU3YEMOCTb CBsA3U. CTpOEHHE BELIECTB B
KOHJICHCUPOBAHHOM COCTOSTHUH.

Pa3znen 3. BBegeHue B TeOpHI0 XUMHYECKHUX MPOIECCOB

3.1 Duepeemuka Xumuueckux npoyeccos

BHyTpeHHss sHeprus u sHTanbnus. TemnoBsie 3G (GeKThl pa3IuyHbIX MporeccoB. 3akoH ['ecca u
CJIEJICTBUS U3 HETo BeITeKaromue. CtanaapTHas Terora oopazoBanus. [lonsarue 06 sutponuu. U3menenue
SHTPONUH B pa3NHUHBIX npoiieccax. [loustue 06 suepruu ['md60ca u e€ u3MEeHEeHUU KaK MEephl pEaKIIHOHHOM
CITOCOOHOCTH.

3.2 Crxopocmb Xumuyeckux peaxkyuil U XUuMuieckoe pasHosecue

CKOpOCTh peakiiMi B TOMOT€HHBIX U TETEPOTEeHHBIX cucTeMax. DakTOphl, BIUSIONINE HA CKOPOCTh
peaxiuu. [Torstue 06 akTuBUpOBaHHOM KoMILIekce. HeoOpaTuMele 1 0OpaTHMbIe MPOLIECChl. XUMUYECKOe
paBHOBecue. Koncranra paBHoBecus. [Ipnanun Jle-Ilarense.

3.3 Pacmeopuwi

OO6mme moHaTHs O pactBopax. [pyrue pucnepcHble cucteMbl. OCOOEHHOCTH BOJBI Kak
pactBopuTtensa. O6pazoBanue pacTBOpoB. PacTBopuMocTh BemiecTB. TepMOXUMHUYECKHE TPOIECCH MPH
pactBopeHn. CriocoObl BRIpaKEHUSI KOHIICHTPAIIUH.

PazbaBneHHbIe pacTBOPHI HEIJIEKTPOIUTOB. M neanbHble pacTBOpHI. KommuratuBHbie CBOHCTBA pac-
TBOpOB: 3akoHbI ['enpu Payns, Baut-I'odda.

CBoiicTBa BOAHBIX PACTBOPOB 3JIEKTPOJIUTOB. NOHHOE npou3BeaeHue Boabl. BogopoaHslii mokasa-
tenb pH. CusnbHbIE U cabbie 2NEeKTPOIUThHL. AKTUBHOCTh. KoHCTaHTa auccomuarnuu. 3aKoH pa30aBieHUs
OctBanbpaa. Monnsle peakium.

VYcnoBusi cMmenieHus: paBHoBecus. [IpousBenenue pactBopuMocTd. KonmdecTBEHHOE ONMUCaHWE
paBHOBECHUI B pacTBOpax 3JEKTPONMUTOB. [IpuMeHeHue 3akoHa AEMCTBYIOIIMX MACC K DJIEKTPOJIMTAM.
I'maponus coneit. CteneHs M KOHCTaHTa TUAPOIn3a. Jucconuanus KOMIUIEKCHBIX CO€IMHCHUM.

Krnaccudukanus u xapakTepucTUKa XUMHYECKUX U PU3UKO-XUMUYECKUX METOJIOB aHaM3a. AHa-
JTUTUYECKUE PEAKIINH HA UOHBI.

Pa3znen 4. diiekTpoXxumMmnyecKkue Mpouecchl
4.1 OkucaumenbHO-60CCMAHOBUMETIbHBLE NPOYECCHL
Baxnerine BOCCTAHOBUTENN M OKUCIUTEIU. METObl COCTaBICHHS YPAaBHEHUU OKUCIUTEIIBHO-



BOCCTaHOBUTEJIbHBIX peakiuii. BiusiHue cpeapl Ha XapakTep MPOTEKaHUS PEAKIUM.

DKBUBAJICHT OKUCIIUTENS U BOoccTaHOBUTENS. Kitaccuukamusi OKUCIUTEThHO-BOCCTAHOBUTEIHHBIX
peaKkuid.

[asibBaHUYECKUNA 3JIEMEHT. ODJIEKTPOJAHbIe NOTeHUHANbl. OKHUCIUTETbHO-BOCCTAHOBUTEIIbHbBIC
noTteHuuansl. Hampasnenue npoTekaHusi OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil. Xumus s, p, d, f-
METaJIJIOB.

4.2 Onexmponu3s

3JI€KTpOJII/I3 KaK OKHCJIHUTEIbHO-BOCCTAaHOBUTECIBHBIN mponecc. KaTOI[HBIe U aHOJHBIC IPOLCCCHI.
3aKOHBI QJICKTPOJIHU3a. :‘)J'ICKTpOJ'II/IS C paCTBOPHUMbBIMHU H HEPACTBOPHUMBIMHU AHOAAMMU.

4.3 Koppo3sus memannos

OcHoBHBIE BUJIBI KOPPO3HH. DIIEKTPOXUMHUYECKash KOppo3usl. 3aluTa METallIOB OT Koppo3uu. Bo-
MPOCHI HKOJIOTHUH.

5.3. Tembl U ¢popMBbI 3aHATHI CEMUHAPCKOT0 THIIA

YueOHBIM IUIAHOM 10 JAUCHUIIIMHE ITPEAYCMOTPCHBI IPAKTUYICCKUC U na60paToprle 3aHATHUA

dopwma 1po- TpynoéMKoCTh, yac
HaumenoBanwue paszena pMa 1P DY >
Ne BEJICHUS OYyHas | 3a04- | OYHO-3a-
JTUCIUILIAHBI (MOJTYJIS)
3aHSTUS Has ouHas
Paznen 1. Beenenue B kypc «OO0111as 1 Heopranuye- IIpaKTH4e-
1 ckas xumus» (Tema 1.1.-1.2. dyHnameHTalbHBIE M10- cKas 4 - 2
HATHSI U 3aKOHBI XUMUU. 3aKOH YKBHUBAJICHTOB. ) paborta
Paznen 1. BBenenue B kypc «O01as u Heopranuye- HDAKTHHE
5 | CKast Xumus» (tema: 1.3. OcHOBHBbIE KJIacChl HEOpra- P cxas 4 4 )
HUYECKHUX coeMHeHnIl. XumMus 3neMeHToB. CBOii- aGoTa
CTBAa Ba)KHEUIIUX COETMHEHUH.) P
Paznen 2. CtpoeHue BelecTBa
MpaKTH4ie-
3 (rema: 2.1. CtpoeHue aToMa U MEpUOIUYECKAs CH- ckas 4 )
cremMa xumuyeckux snemeHtoB J[.M.Meunneneesa.
. pabora
tema: 2.2. [loHaTHE 0 XMMHYECKOU CBSI3H.)
Pa3nen 3. BBeneHue B TEOpUI0 XMMHUYECKHUX ITpOLIEC-
COB MIpaKTHYe-
4 | (tema: 3.1. DHepreTuka XMMHYECKHUX IPOIECCOB. cKas 6 - -
tema: 3.2. CKOpoCTh XUMHUYECKUX PEAKIMI U XUMU- paborta
yeckoe paBHoBecue. Katanutuueckue peakiium. )
Paznen 3. Beenenue B Teopri0 XUMHUYECKUX TTPOIIEC-
COB MpaKTH4ie-
5 | (rema: 3.3. PactBopsl. [IpuroroBnenue pacTBOpoB 3a- cKast 2 - -
JAHHOM KOHLIEHTpAlMU U3 BELIECTB Pa3JIMYHOrO ar- paborta
pPEraTHOro COCTOSIHMSL. )
Paznien 3. BBenenue B TeOpHI0 XUMHUYECKUX MpoLiec- | JabopaTop-
6 | CoB Hasl / IpaKkTH- 4 1
(rema: 3.3. PactBophbl. CHiIbHBIE U CJIa0bIE JIEKTPO- yeckas
uThl. VIOHHBIE paBHOBECHS. ) pabota
nabopaTop-
Pa3znen 3. BeeneHnue B Teopuo XUMHUYECKHX MTpoLIEC-
Has / IpaKTH-
7 | coB qecKas 4 2 1
(rema: 3.3. PactBopsl. ['uapomnus.)
pabota
naboparop-
Paznen 4. DnekTpoxuMHuuecKre Npouecchl paTop
Has / IPaKTH-
8 | (tema: 4.1. OKHUCAUTENBHO-BOCCTAHOBUTEIBHBIE PE- 4 2 2
A qyeckas
' pabora




®dopma mnpo- Tpyro€MKOCTB, yac
HanmenoBanwme pasznena P P 12 .
Ne BEICHUS OYyHas | 3a04- | OYHO-3a-
JTUCHUTITUHBI (MOYJIs1)
3aHSTUS Hasi OuHas
Paznen 4. DnekTpoxuMHuuecKre Npouecchl
naboparop-
9 (tema: 4.2. 'anbBaHUYECKHE JIEMEHTHI. DIEKTPOIIU3 Hast 4
pacTBOpoB U paciiaBoB. Kopposus meramios. Bo- aGoTa
IIPOCHI SKOJIOTHH. ) P
Hroro: 34 8 10
5.4 Jleraau3anusi cCaMOCTOATEIbHOI padoThI
TpyroeMKOCTh, yac
No HaumenoBanue pazzgena Bun camocrosTenbHON | oyHas | 3a04- OYHO-
- JUCLIUILIMHBL (MO JIs1) paboThI Has 3a04-
Hasi
Pasznen 1. BBenenue B kypc «OO61mas u He-
a 8 yP B [ToaroroBka k onpocy
opranuueckas xumus» (tema 1.1.-1.2. @yn- .
1 10 TEME MPAKTUYECKOMN 6 17 9
JAMEHTAJbHBIC TOHITHS U 3aKOHBI XUMUHU.
paboThI
3aKOH SKBUBAJICHTOB.)
Pasznen 1. BBenenue B kypc «OO61mas u He-
opranuueckas xumus» (trema: 1.3. OcHOB- IToaroroBka K onpocy
2 | HbIE KJIACChl HEOPTraHUYECKUX COCAMHEHUM. | IO TeME MPAKTUYECKON 14 24 20
Xumus smeMeHToB. CBOMCTBA BaKHEHIINX paboThI
COCJIMHCHHIA.)
Pazgen 2. Ctpoenue BemecTa
(trema: 2.1. Ctpoenue atoma u nepuoauue- | [loaroroska k ompocy
3 | ckas cucTeMa XHMHYECKHX JJIEMEHTOB | IO TEME MPAKTUYECKON 6 10 20
.M .Menneneesa. tema: 2.2. [lonsatue o xu- paloThI
MUYECKOU CBSI3MU.)
Pasnen 3. BeeneHue B TEOpUIO XUMUYECKUX
IIPOLIECCOB
[ToaroroBka k onpocy
(tema: 3.1. DHepreTHka XUMHUYECKUX MPO- .
4 10 TEME MPAKTUYECKOMN 6 20 15
neccoB. Tema: 3.2. CKOpOCTh XHUMHYECKUX AGOTEL
peakuuii 1 XUMHUYeCKoe paBHoBecue. Kara- p
JUTHYECKHUE PEaKI1H.)
Pasnen 3. BeeneHue B TEOpUIO XUMUYECKUX
IIPOLIECCOB [TonroroBka k onpocy
5 | (tema: 3.3. PactBopsl. Ilpurorosnenue pac- | Mo TeMe NpakTUYECKOMH 6 12 10
TBOPOB 33IaHHOM KOHIEHTPAIIUH U3 BEIIECTB paboThI
Pa3IMYHOIO arperaTHOro0 COCTOSIHMSIL. )
Paznen 3. Beenenne B Teopuro xumuueckux | Iloaroroska k omnpocy
¢ | mpoueccos o TemMe JabopaTOpHOI 5 10 10
(tema: 3.3. PactBopbl. CwiibHBIE U clla0bie | pPaOOTHI U 3AIUTE OT-
neKTposInThl. oHHBIE paBHOBECHSL.) YETHBIX MAaTEPHAJIOB.
IToaroroBka K omnpoc
Paznen 3. BBenenne B TEOpUIO XUMUYECKUX A pocy
o Teme JabopaTOpHOI
7 | mpoueccoB 5 10 10
paboTHI U 3aIUTE OT-
(tema: 3.3. PactBopsl. ['nnponus.)
YETHBIX MAaTEPHAJIOB.
IToaroroska K onpoc
Paznen 4. DnekTpoXUMHYECKHE MPOLIECCHI A pocy
10 TeME JIa0OpaTOPHOU
8 | (tema: 4.1. OKUCIUTETHLHO-BOCCTAHOBUTEIb- 4 12 15
paboThI U 3aIMTe OT-
HBIE peaKIInu.)
YETHBIX MaTEPUaJIOB.
9 | Paznen 4. DieKTpOXUMHUYECKHUE MPOLIECCHI IToaroroBka K onpocy 4 10 10
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TpyroemMKoCTh, yac
No HaumenoBanue pazzgena Bun camocrosTennbHON | oyHas | 3a04- OYHO-
- JUCLUILIMHBL (MO JIs1) paboThI Has 3a04-
Hasi
(Tema: 4.2. 'anbBaHUYECKUE DJIEMEHTHI. 10 TeMe JIabopaTOPHOM
DEeKTPOIU3 pacTBOPOB U paciuiaBoB. Kop- paboThI U 3aIlUTE OT-
po3ust MeTaJI0B. Bompockl 3K0J10THH. ) YETHBIX MaTEPUAJIOB.
[ToaroroBka K MpoOMeKyTOYHOU aTTeCTallUU N3yuenue nexkunoH-
HOT'0 MaTepuaa, JinTe-
10 paTypHBbIX HICTOYHUKOB | 35,65 8,65 8,65
B COOTBETCTBUU C TEMa-
TUKOU
Hroro: 91,65 | 133,65 | 127,65
6. [lepeyeHb yueOHO-METOANYECKOT0 0OOecieYeHHU s M0 JUCUMILINHE
OcHoBHas1 M JONOJTHUTEIbHAS JTUTEPATypa
Ne ABTOp, HAMEHOBaHUE Ton us- IIpumeuanue
/11 TaHuA
OcHoBHasi yueOHasi JMTEepaTypa
1 | Axwmeros, H. C. Obmast u HeopraHu4eckass XUMUsl : YICOHUK ISt
By30B / H. C. AxmeroB. — 12-e u3g., ctep. — Cankr-IletepOypr : [101HOTEKCTOBBI
Jlanp, 2021. — 744 ¢. — ISBN 978-5-8114-6983-3. — TekcrT : amek- 2021 | AOCTYT HpH
TpoHHBIH // Jlanb : 31ekTpoHHO-OMOMMoTeyHas cuctema. — URL: BXOJI€ 10 JIOTHHY
https://e.lanbook.com/book/153910 U TIapOJTFO ™
Pexxum nocTyna: ajis aBTOpU3. MOJIb30BATEIEH.
2 | Mudraxosa, H.III. O6mas u HeopraHudeckass XuMusi: yueOHoOe 110-
cooue / H.III. Mudraxosa, T.I1. Ilerpoa; mox pen. A.M. Kysne-
1oBa; MunuctepcTBo oOpa3oBanusi U Hayku Poccun, Kazanckuit [TonnoTekcTo-
HAIlMOHAJILHBIM HCCIIEI0BATEIbCKUM TEXHOJOTUYECKUIM YHUBEPCH- 2017 BBII 1OCTYH IpU
TeT. — Kazanp: KHUTY, 2017. — 408 c.: Tabma., cxeM., Wi. — Pexxum BXO/I€ T10 JIOTHHY
JIOCTyIa: o MTOJIINCKE. - URL: U Mapojro™
http://biblioclub.ru/index.php?page=book&id=560885 bubauorp.:
c. 367-368. — ISBN 978-5-7882-2174-8. — TekcT: 2JIEKTPOHHBIN.
3 | IlaBnoB, H.H. O6mast u Heoprannueckast xumus: yueonuk / H.H.
[TaBnoB. — 3-e u3a., ucnp., gon. — Cankr-IlerepOypr: Jlans, 2011. — ITonnoTekcTo-
496 c. — ISBN 978-5-8114-1196-2. — TekcT: aneKTpOHHBIN // Dnek- 2011 BBII TocTyn npu
TpOHHO-OMONMMoTeuHass cucrema «Jlanp»: [caiir]. — URL: BXO/JI€ M0 JIOTUHY
https://e.lanbook.com/book/4034 Pexxum nmoctyma: yisi aBTOPH3. Y TIapoJIr0*
MI0JIb30BATEIEH.
4 | OOwas u HeopraHuyeckas XUMHUs. DJIEMEHTbl TEOpUH, cipaBounbie | 2012 46
JIaHHBIE, 3a/1aHUS U1 CAMOCTOSTeNbHOU paboThl [ Tekcr] : yueb. mo-
cobue /uid cTyAeHTOB By30B JiecoTexH. poduis / b. I1. Cepena [u
ap.] ; mox pen.: b. I1. Cepensi, JI. C. Monounukosa ; Ypai. roc. jie-
COTEXH. YH-T. - 2-€ U3]1., iepepad. u gor. - Exkatepunoypr : YIJITY,
2012. - 406 c. : un. - bubnuorp.: c. 399. - ISBN 9-785-94984-434-2
JlonosiHUTeIbHASA YyeOHAs JUTepaTypa
5 | Anapues, A.M. O6mmas 1 Heopranuyeckast XuMusi: yuebHoe nocodue
/ A.W. Anapues, JI.B. IlleBHuipina; MuHucTepcTBO 00pa3oBaHus U HOJ}HOTGKCTO_
Hayku Poccuiickoit ®@enepaunn, HoBocubupckuii rocymapcrten- | 2015 BBIH JIOCTYIT i
. N i BXO/IE 10 JIOTHUHY
HBIN TexHu4Yeckui yauBepeurtet. — HoBocubupcek: HI'TVY, 2015. — Y. %
2. Xumust aneMeHTOB. — 90 c.: Tabu. — PexuM 10CTyma: mo MoAMucKe. R
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https://e.lanbook.com/book/153910
http://biblioclub.ru/index.php?page=book&id=560885
https://e.lanbook.com/book/4034

— URL.: http://biblioclub.ru/index.php?page=book&id=438292
bubmmorp. B kH. — ISBN 978-57782-2738-5. — TeKCT: 371€KTPOHHBIH.

6 | KnroxBuna, E. FO. OcHOBBI 00111€1 1 HEOPraHUIECKOW XUMUH : yae0-
Hoe nocobue / E. 10. KmokBuna, C. I'. be3psaaun. — 2-¢ u3a. — TToJTHOTEKCTOBEINM
OpenOypr : Openodyprekuii [AY, 2011. — 508 c. — ISBN 978-5- 2011 | AOCTYN MpH
88838-697-2. — TekcT : a5ekTpoHHbIH // JlaHb : 3IeKTpOHHO-0MO- BXOJI€ T10 JIOTUHY
muoteyHas cucrema. — URL: https://e.lanbook.com/book/134502 U TIapOoIIr0 ™
Pexxum mocTyma: aJis aBTOpU3. MOJIb30BaTENCH.

7 | VYrai, S.A. O6mas u HeopraHudecKasi XUMHUS : y9eOHUK U1 cTyaeH- | 2004 46
TOB By30B / SI. A. VYraii. - U3n. 4-¢, cTep. - Mocksa : Beicirast mmikona,
2004. - 527 c. : w1 - bubnumorp.: c. 519. - IIpeam. ykaz.: c. 520.
- ISBN 5-06-003751-7

8 | Koposun, H.B. O6mmas xumus [Tekcr] : yueOHHK Jy1st CTYIeHTOB BY- | 2005 78
30B, 00YYaIOUINXCs O TEXH. HAMIPaBJICHUSIM U crienuaibHocTsM / H.
B. KopoBus. - U3n. 6-, uctp. - Mocksa : Beicias mikoina, 2005. -
557 c. : un. - bubnuorp.: c. 546. - ISBN 5-06-004403-3

9 | I'munka, H.JI. OG6mas xumus [Tekcr] : yaeOHuk anst 6akamaBpos : | 2012 12
yue0. mocodue /i CTyJIEHTOB HEXHMM. CHelHalbHOCTeH By30B / H.
JI. Tnunka ; mox pex.: B. A. Tlonkosa, A. B. babkosa. - 18-¢ u3n.,
nepepab. u gom. - Mockaa : FOpaiit, 2012. - 898 c. : ui. - (bakanasp).
- IIpeam. ykas.: c. 886. - ISBN 978-5-9916-1148-0. - ISBN 978-5-
9692-1112

10 | I'munka, H.JI. 3anaun u ynpakHenus no ooueit xumu : yueb. mo- | 2006 84
codue JUis CTYACHTOB HEXUM. CcHelualbHOocTe By3oB / H.
JI. I'nunka ; nox pea. B. A. PabunoBuua, X. M. PyGunoii. - usz.
crep. - MockBa : UHTEI'PAJI-ITPECC, 2006. - 240 c. - ISBN 5-
89602-015-5

11 | Bonpxun, B. B. O6mmas xumus : yuebHoe nocodue : B 3 kaurax / B. | 2006
B. Boasxun. — Ilepms : ITHUITY, [06. r.]. — Kuura 1 : OcHoBHOM TTomHOTEKCTOBBIH
Kypc — 2006. — 464 c. — ISBN 5-88151-520-X. — TekcT: 3mek- JIOCTYII IIPY BXOJE
TpoHHBIH // JlaHb : 25eKTpoHHO-OuOIMoTeuHas cuctema. — URL: 10 JIOTUHY U
https://e.lanbook.com/book/160944 napoiro™
Pexxum JTocTyma: At aBTOPHU3. TTOJIb30BATEIICH.

12 | Boapxun, B. B. O6mas xumus : yuebHoe nocooue : B 3 kaurax / B. | 2006
B. Bonsxun. — Ilepms : ITHUITY, [6. r.]. — Kawura 2 : Cneunanb- TTomHOTEKCTOBBIH
HbIl Kypc — 2006. — 440 c. — ISBN 5-88151-521-8. — Tekcr: JIOCTYII IIPH BXOJIE
9NEKTPOHHBIN// JlaHb : AIEKTPOHHO-OMOIMOTEYHAss CUCTEMA. — 10 JIOTUHY U
URL: https://e.lanbook.com/book/160945 naposo™
Pexxum JTocTyma: i aBTOPHU3. TTOJIb30BATEIICH.

13 | Boasxun, B. B. Ob6mas xumus : yde6Hoe mocobue. — Ilepmpb : | 2006
[THUITY, [6. r.]. — Yacts 3 : U36pannbie rmaBsl — 2006. — 380 c. [TonHOTEKCTOBBIN
— ISBN 5-88151-522-6. — Tekct: anexkTpoHHsbIi// Jladb : 37ek- JIOCTYTI TIPH BXOJIE
TPOHHO-OMOIMOTEYHAS cucTema. — URL: 10 JIOTHHY U
https://e.lanbook.com/book/160943 MapoIro™
Pexxum ocTyma: Ajis aBTOpU3. MOJ30BaTENICH.

14 | Kapanerssnu, M.X., [Ipakun C.W. O6mas u Heopranudeckas xumust | 2000 47
: Yuebnuk i By3oB / M. X. Kapanetssun, C. W. IpakuH. - 4-e uzn.,
ctep. - Mocksa : Xumus, 2000. - 592 c. : un. - ([{st BeIcIIeH MIKOIBI).
- ISBN 5-7245-1130-4

15 | demupona JI. B. XKectkocth Boabl. OnpeniesieHne KecTKOCTH U cro- | 2006 84

COOBI €€ yCTpaHEHUS : METOJI. YKa3aHus JUis 1a0. 3aHATUH CTYICHTOB
OYHO0-3204. ¥ 3204. (hopm oOyuenus / JI. B. Jlemunosa [u ap.] ; Ypai.
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http://biblioclub.ru/index.php?page=book&id=438292
https://e.lanbook.com/book/134502
https://e.lanbook.com/book/160944
https://e.lanbook.com/book/160945
https://e.lanbook.com/book/160943

roc. JIECOTeXH. YH-T. - ExatepunOypr : [YT'JITVY], 2006. - 16 c. - bu6-
Jguorp.: c. 16.
16 | Cepena b. I1. loHHBIE paBHOBECHS B PACTBOPAX 3JEKTPOIUTOB : Me- | 2006 79
TOJA. YKa3aHUs Uil 1a0. 3aHATHH CTYJEHTOB OYHOM, OYHO-3204Y. U
3a04. (hopm obyuenusi / b. I1. Cepena [u np.] ; Ypai. roc. 1€COTEXH.
yH-T. - EkarepunOypr : YI'JITY, 2006. - 40 c.
17 | demunosa JI. B. Knaccel HeopraHM4eckHux BELLIECTB: HOMEHKIaTypa, | 2007 122
noy4yeHue, cBorictBa [TekcT] : MeTol. yka3aHus AJis J1al. 3aHATHH
JUTSL CTYZICTOB OYHOM, 09HO-3204. U 3a04. (hopm oOyuenus / JI. B. [le-
Muz0Ba [M Ap.] ; Ypall. roc. JecoTexH. YH-T. - ExarepuHOypr :
YIJITY, 2007. - 45 c. - bubnuorp.: c. 45.
18 | Cepena b. II. Ctpoenue aroma U mepuoOgUYECKUil 3aKoH : MeroAd. | 2008 DJEKTPOHHBIN apXUB
yKa3aHus 171 J1a0. ¥ MPaKT. 3aHITHIA CTYACHTOB OYHOH U 3204. hopM /146
o0Oy4deHusl IO BCEM HaMpaBICHUSIM U CHEIUAIBHOCTSIM OOy4YeHHUs B
YIJITY / B. I1. Cepena [u ap.] ; Ypan. roc. IecoTexH. yH-T. - Ekate-
punOypr: YIJITY, 2008. - 15 c. - bubnuorp.: c. 14. Pexxum nocryna:
https://elar.usfeu.ru/handle/123456789/55
19 | Hemumena C. B. OkuciauTenbHO-BOCCTAHOBUTEIbHbBIC peakiuu : Me- | 2009 OJEKTPOHHBIN apXUB
TOJ. yKa3aHus i Ja0. U TIPaKT. 3aHATUN ISl CTYJICHTOB OYHOU U /128
3a04u. (popm oOyueHuss HampasiaeHui: 240100, 240400, 240500,
250000, 250300, 261201, 280200 / C. B. Llenumesa [u ap.] ; Ypai.
roc. JiecoTexH. yH-T. - EkarepunOypr : YIJITY, 2009. - 43 c. - bu6-
JIIOTD.: c. 43. Pexum JocTyna:
https://elar.usfeu.ru/handle/123456789/299
20 | T'ony6esa T. b. Karanuruueckue cucremsl B Kypce "Xumus" : me- | 2011 | OnekTponHbli apxus
TOJ. YKa3aHus JJs 1a0. ¥ MpakT. 3aHATHH U CTYJ€HTOB OYHOU U
3ao0u. ¢opm obOyuenus / T. b. l'omy6era, C. B. llenumesa ; Ypai.
roc. JecoTexH. yH-T. - EkarepunOypr : YI'JITY, 2011. - 11 c. - bu6-
JIOTP.: c. 1. Pexnm JOCTYTIA:
https://elar.usfeu.ru/handle/123456789/206
*- IIpek/Ie YeM MPOUTH IO CChUIKE, HEOOXO0IUMO BOWTH B CUCTEMY

OYHKIMOHUPOBAaHUE 3JIEKTPOHHONW MH(POPMAIIMOHHO-00pa30BaTeIbHON cpe/ibl 00eCeunBaeTcs Co-
OTBETCTBYIOUIMMHU CPEACTBAMHU MH(POPMAITMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI.

DJIeKTPOHHbIE OMOJINOTEYHbIE CHCTEMBbI
— DJIEKTPOHHO-OMOMMOTEeUHast cuctema «Jlauby, koymeknun u3aatenscTBa "Jlanp" Jlor. Ne025/24/-EI1-44-
03 or 25.03.24; cpok neiictBusa ¢ 09.04.2024 no 9.04.2025; xosnekuuu Apyrux usgarenscts Jlor.
Ne(024/24/-EI1-44-03 ot 25.03.24; cpok aetictBus ¢ 09.04.2024 mo 09.04.2025; xommeknus "®ITY. 10-11
k1. M3a-Bo "llpocsemenue” [Jor. No 035/24-EI1-44-03 ot 29.05.2024; cpok netictBus ¢ 01.09.2024 mo
01.09.2025; cereBas anexrporHas ounodmmoteka [Jor. Ne0136/20-223-06 ot 24.03.20;
— 3JIEKTPOHHO-OMOIMOTeYHas cUcTeMa « Y HUBepcUTeTcKast oubinoreka onnaitny. JloroBop Ne038/24-EI1-
44-03 ot 19.06.2024
- yHuBepcanbHas 0a3a ngaHHbIXx East View (OOO «UBUCy), dorosop Ne 407-I1/002/25-EI1-44-0 ot
13.01.25;
Cpok 1eiicTBuUS TOTOBOPOB MIPOAJTIEBAETCS €KET0IHO.

CnpaBoyHble 1 HH(POPMANIMOHHBIE CHCTEMbI
— cpaBouHas npaBoBas cucteMa «Koucymnprantlmrocy (http://www.consultant.ru/). JloroBop compoBox-
nenus sk3eMIusipoB cuctembl Koncynerantllmoc Ne025/3K ot 25.02.2025. Cpok ¢ 25.02.2025 t no
24.02.2026 1.;
— cipaBouHO-TipaBoBasi cuctema «Cucrema ['APAHT». CBoGomHblii gocTyn (peXuM AOCTyIa:
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— IporpaMMHasi cucTema Jijisi 0OHApYyKEeHHUsI TEKCTOBBIX 3aMMCTBOBAHUHN B YUEOHBIX M HAYYHBIX paboTax
«Antummarnar. BY3» (URL: https://www.antiplagiat.ru/). {oroBop Ne6414/0107/23-EIl1-223-03 ot
27.02.2023 rona.

— Nndopmarnmonnas cuctema 1C: UTC (http://its.1c.ru/). Pexxum moctyma: cBOOO HBIHA

Cpok neiicTBuUS TOTOBOPOB MPOAJTICBAETCS €KETOIHO.

IpodeccnonanbHbie 6a3bl JAHHBIX

— ®enepanbHast ciyx0a rocynapctBeHHo# cratuctuku. Odunmanshas cratuctuka (http://www.gks.ru/).
Pexxum moctyma: cBOOOHBIH.
— DNeKTpOHHBIN (DOH] MPABOBBIX U HOPMATUBHO-TEXHUYECKUX JIOKYMEHTOB // AKIIMOHEPHOE OOILECTBO
«udopmarnmonnas komnanus «Koaekey» (https://docs.cntd.ru/). Pexxum qocrymna: cBOOOIHBIN.
— Dxonommueckuid moptai (https://institutiones.com/). Pexxum noctymna: cBOOOTHBIN.
— Undopmarmonnas cuctema PBK (https://ekb.rbc.ru/). Pexum noctyna: cBOOOAHBIH.
— O¢unmaneHblii HHTEpHET-IOPTaN paBoBoi nHGopmaruu (http://pravo.gov.ru/). Pexum mocryna: cBo-
OOIHBIN
— baza momHOTEKCTOBBIX H OMOMMOrpadUYECKUX ONUCAHWKA KHHUT W TEPUOJUYECKUX W3TAHUH
(http://www.ivis.ru/products/udbs.htm). Pexxum noctyna: cBoOOIHBIIM
— I'maBOoyxCrynentsr: O6pazoBanue u kapbepa (http://student.1gl.ru/). Pexxum goctyma: cBOOOTHBIN.

HopmaTuBHO-IpaBOBbIE AKTHI
1. I'paxnanckuii kogexc Poccuiickoit @enepamuu ot 30 HosOpst 1994 rona N 51-D3
2. Ipodeccuonanphsiii crannapt 06.015 - " Crnenpanuct no HHGOPMAIMOHHBIM cHcTeMaM", yTBEPKICH-
HBIM npukazoM MuHucTepcTBa TpyJa U couuanbHOU 3amuThl Poccuiickoit @enepanuu ot 17 ceHTA0pa
2014 r. N 645H.

7. ®oHJ OLEHOYHBIX CPEICTB A NMPOBEeICHUs IPOMEKYTOYHOH aTTeCTALMHU
00y4YaKOIIMXCS M0 TUCHHILINHE

7.1. Ilepeyenb KoMNeTeHUMH ¢ yKa3aHUeM 3TanoB uxX GopMUpPoOBaHNsl B Mpolecce 0CBOeHHUs 00pa3o-
BaTEJbHOM MPOrpamMMBl

PopmMupyeMble KOMIIETEHIIUU Bun u popma koHTpOIIS

IIpoMeKyTOYHBIIT KOHTPOJIb: YCTHBIN
OIPOC Ha DK3aMEHE

Texkymuid KOHTPOJIb: ONPOC, 3allUTa OT-
YEeTHBIX MaTepUaAIOB M0 J1ab0paTOpHO pa-
6ote

OIIK-1 - CriocoGeH permiath 3a1a4u MpoQPecCUOHANBHOM Jie-
SITEIBHOCTU TTPUMEHSIS METObI MOJCIIUPOBAHMS, MAaTEMATH-
YEeCKOTr0 aHajn3a, €CTeCTBEHHOHAYYHBIE U OOIIEHHKEHEP-
HBIE 3HAHMUS.

7.2. Onucanue nokas3arejed U KpuTepueB OLlEHUBAHUS KOMIIeTEHIM I
HA Pa3JIMYHbIX 3Tanax ux GopMUPOBaHNS, ONTUCAHUE IKAJ OLeHUBAHUS

Kpurepun oneHnBaHHS YCTHOTO OTBETAa HA KOHTPOJIbLHBIC BONPOCHI IK3aMeHAa (MPOMeXKyTOoY-
HbII KOHTPOJIb (opmupoBanus komnerenuun OIIK-1)

«5» (omauuno): — NaH TMOJHBIM, pa3BepHYTHIN OTBET Ha MOCTaBJIEHHBIA BOIPOC, MOKa3aHa COBO-
KYITHOCTb OCO3HaHHBIX 3HaHUN 00 0OBEKTE, J0Ka3aTeIbHO PACKPBITHI OCHOBHBIE MOJIOXKEHHUS TEMBI; B OT-
BETE IIPOCIIEKUBACTCS YETKAsL CTPYKTYPA, JIOTMYECKas II0CIEA0BATEIbHOCTD, OTPAXKakoIas CyIIHOCTh pac-
KpBIBa€MbIX TIOHATHH, TEOPUH, sIBJICHUI. 3HaHHE 00 00BEKTE NTEMOHCTpUpPYETCS Ha (DOHE TOHUMAHHUSI €r0
B CUCTEME JaHHOW HAYKH U MEXINCLUUIUIMHAPHBIX cBsI3el. OTBET U3JI0KEH JINTEPATYPHBIM SI3bIKOM B TEP-
MHUHaX HayKH, IOKa3aHa ClIOCOOHOCTh OBICTPO pearupoBaTh Ha YTOUHSIOIIUE BOIIPOCHI;

«4» (xopowto): — naH TOJHBIHN, pa3BEPHYTHIN OTBET HA MMOCTABJICHHBINH BOMPOC, MOKa3aHO YMEHUE
BBIICIIUTH CYIIECTBEHHBIC U HECYLIECCTBCHHBIC MPU3HAKYU, IPUYUHHO-CIEACTBEHHBIE CBSI3U. OTBET YETKO
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CTPYKTYpUPOBaH, JIOTHYEH, U3JI0KEH B TepMUHAaX Hayku. OJHAKO JOMYLIEHbl HE3HAYUTENIbHBIE OMIMOKH
WA HEJIOYeTHl, UCIIPABIICHHbBIE 0aKalaBpOM C IMOMOIIBIO «HABOSIINX» BOIIPOCOB;

«3» (voosnremeopumenvHo).: — AaH HETOJHBIN OTBET, JIOTUKA U MOCIEA0BATEIbHOCTh U3JI0KEHUS
MMEIOT CYIIIeCTBEHHbIE HapylIeHus. [lomyeHsl rpyOble OMMOKH IPU ONPEeeSICHHH CYIITHOCTH PACKPhIBa-
€MbIX MOHATHH, TEOPUid, SIBICHUH, BCIEACTBHE HEIIOHUMAaHUs 0aKkajJaBpOM HX CYIIECTBEHHBIX U HECYyIIe-
CTBEHHBIX IIPU3HAKOB U CBs3el. B 0TBeTe OTCYTCTBYIOT BHIBOABI. Y MEHUE PACKPHITH KOHKPETHBIE MIPOSIB-
neHus: 0000IICHHBIX 3HAHUN He Moka3aHo. PeueBoe odopmiienne TpedyeT monpaBoK, KOPPEKLUU;

«2» (nHeyooeremeopumenvho). — GaKanaBp IEMOHCTPUPYET HE3HAHHE TEOPETUUECKUX OCHOB TPE/I-
MeTa, He yMEeT JIeJIaTh apryMEHTHUPOBaHHbIE BBIBOJIBI U IPUBOIUTH MPUMEPHI, IOKA3bIBAET cIaboe Biaje-
HUE MOHOJIOTUYECKON peublo, HE BJIAJAECET TEPMUHOJIOTUEHN, IPOSABIAET OTCYTCTBUE JIOTMYHOCTH U HOCIIE-
JIOBAaTEJIbHOCTU M3JI0KEHHUS, JIeJaeT OUIMOKH, KOTOPbIE HE MOXET UCIPABUTD, 1ae MPHU KOPPEKLUU Ipe-
[10/1aBaTEJIEM, OTKA3bIBAETCSI OTBEYATh HA 3aHATHH.

Kpurepun ouneHuBaHMs ONPOCa YCTHOTO OTBETA IO TeMe JIa00opaToOpHoii padoThl (TeKyIMid
KOHTPOJb popmupoBanune komnerenunu OIIK-1):

«5» (omauuno): ONpoC MPOUJIEH C MEPBOTO pasa; 1aH MOJHBIN, pa3BepHYTHIM OTBET Ha BCE 3a/1aBa-
€Mbl€ IPEI01aBaATEIEM BOIIPOCHI, TIOKA3aHO 3HAHUE U TOHUMaHue TeMbl. OOy4aroluiics NpaBUIbHO OTBE-
THJI Ha BCE BOIIPOCHI MIPH Caue KOJJIOKBUYMa, 3HAET U TOHUMAET XO/1 BBITIOJTHEHHS MpeAcTosIIeH tabopa-
TOPHOM pabOTHI.

«4» (xopowio): onpoc MPOHJIEH CO BTOPOI MOMbBITKY; 1aH MOJHBINA OTBET Ha BCE 3a/1aBaeMbIe Ipe-
[10/1aBaTEJIEM BOIIPOCHI, IOKA3aHO 3HAHWE U MOHUMaHHe TeMbl. O0yyarouuiics npu caadye KoJIOKBUyMa
MPaBHJIBHO OTBETHJI Ha BCE BOMPOCH! KOJUIOKBHYMa C MOMOIIBIO MPENo/1aBaTess, 3HaeT U MOHUMAET X0/
BBITIOJTHEHUS MPEACTOSIICH 1a00paTopHOi paOOTHI.

«3» (yoosnemeopumenbHo): ONPOC MPONICH C TPEThEH MOMBITKH; TaHBI OTBETHI HA TIOJIOBUHY 3a/a-
BaeMBbIX IIPETI0IaBATEIIEM BOIIPOCOB, TOKa3aHO 3HAHHE OCHOBHBIX MTOHATHI TEMBbI, BRBIHECEHHOH Ha KOJLIO-
KBUYM. B OTBeTe CTyZI€HTOB OTCYTCTBYIOT BBIBOJBI. ¥ MEHHE PACKPHITH KOHKPETHBIE MPOSBICHHS 0000-
LIEHHBIX 3HaHUH He mokazaHo OO0yyaromuiics Mpy cjlade KOJUIOKBUYMa MPaBHIIBHO OTBETUI HAa OOJIBIIYIO
YacTh 3aJ[aBa€MbIX BOIPOCOB, OJJHAKO, peueBoe odopmiieHHe TpeOyeT MONpaBOK, KOPPEKLUH; CTYACHT
3HAET XOJ BBIIIOJIHEHUS PEACTOALIEH TabopaTOpHON pabOTHI.

«2» (neyoosenemeopumenvro) — 00y4arOIIUNACSA HE 3HAET OCHOB TEMBbI, HE CIIOCOOEH JieNaTh apry-
MEHTHPOBAaHHBIE BHIBOJIBI M IPUBOIUTH TPUMEPHI, TOKA3bIBAET CIa00€ BIIa/IEHUE MOHOJIOTHYECKOH PEeUblo,
HE BJIaJICET TEPMHUHOJIOTHEH, IPOSBISET OTCYTCTBUE JIOTHYHOCTH U TIOCIIEIOBATEIbHOCTH U3JI0XKEHHUS, J1e-
JaeT OMMOKH, KOTOPBIE HE MOXET UCIPABUTh, IaXKe NMPH KOPPEKIIUU MPETo1aBaTesieM, OTKa3bIBaeTCs OT-
Be4aTh Ha Bopockl. O0yyaromuiicss He CMOI' OTBETUTH JIaXkKe Ha MOJOBHUHY 3aJaHHBIX €My BOIPOCOB, HE
3HAET XOJa MPOBEIECHUS MPEICTOAIIEH J1abopaTOPHOU pabOTHI.

Kpurtepun oneHuBaHHMSA BBINOJHEHUS JA00PATOPHBIX pPadOT M 3alIUTHI OTYeTa (TEKYIIUH
KOHTPOoJIb ¢opmupoBanune komnerenuu OIK-1)

«5» (omauuno): paboTa BBHIIOJIHEHA B CPOK; OPOPMIICHHE U COJIepKaTeNIbHas 4YacTh OTYeTa 00pas-
IIOBbIE; pa0b0OTa BBITIOJHEHA CAMOCTOSTEIBHO; MPUCYTCTBYIOT COOCTBEHHBIE 00OOIIEHUS, 3aKIIOUCHUS U
BbIBOIbI. O0yyaromuiicsi MpaBUJIbHO OTBETUII HA BCE BONPOCHI ITPU 3aIUTE OTYETHBIM MaTepHAIIOB.

«4» (xopowio): paboTa BBHIMOJHEHA B CPOK; B OPOPMIICHUHU OTUETA M €TO COJEPKATEIbHON YacTH
HET rpyObIX oMIMOO0K; paboTa BBHIIIOJIHEHA CAMOCTOSTENFHO; IPUCYTCTBYIOT COOCTBEHHbIE 00001IeH s, 3a-
KITIOYEHUS ¥ BBIBOIBI. OOYyUarOIUACs MPH 3alIUTe OTYCTHHIM MaTePHAIOB MMPABHIIEHO OTBETHII Ha BCE BO-
MPOCHI C TOMOIIBIO MTPETIo1aBaTeNsl.

«3» (yOosremeopumenvro): paboTa BHIMOJHEHA C HapyIICHUEM Tpaduka; B opOpMIIEHUH, COIEP-
KaTeJIbHOM YacTU OTYeTa eCTh HEJOCTATKU; paboTa BBHIMOJIHEHA CaMOCTOSITEIbHO, MPUCYTCTBYIOT COO-
cTBeHHBbIE 00001IeHNs1. OOyyaromuiics Ipy 3alUTe OTYETHBIM MaTepHaIOB OTBETUJI HE HA BCE BOIPOCHI.

«2» (HeyoosenemeopumenvHo). opopmiieHHE pabOThI HE COOTBETCTBYET TPEOOBAHUSAM; OTCYT-
CTBYIOT WJIM CJI€JTaHbI HETIPABIIIbHBIC BEIBOJIBI M 00001eH!s. OOyUJaronmiicss He CMOT 3alUTUTH OTYETHBIE
MaTepHalibl U MOSICHUTh PEJCTAaBICHHbIE JaHHBIE.

7.3. TunoBbie KOHTPOJIbHbIE 32JaHUS UJIH HHbIE MATEPUAJIbI, He00X0AUMBbIE 1JIf1 OLlEHKH 3HA-
HU, YMEeHUI, HABLIKOB M (WJIH) ONBITA JeATEJbHOCTH, XapaKTePU3YyIOIIUX 3TaNbl ()OPMUPOBAHUS
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KOMIIeTEeHI[UI B mpoiecce 0CBOEHUs1 00pa30BaTeIbHOI MPOrpaMMbl

(98]

10.

1.

12.

13.

14.
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19.

20.

21.

22.

23.
24.
25.

Bomnpocskl Kk 3k3aMeHy (IPOMEKYTOYHBIN KOHTPOJIb):

ATOMHO-MOJIEKYJIIPHOE yUYeHUE. XMMUYECKHE HIEMEHTHI U IPOCTHIE BENIECTBA. 3aKOH ABOraapo u
3aKOH SKBHBAJICHTOB.

CocraBHble 4acTu aTOMa, UX 3apsa] U Macca. YpaBHenue [lnanka.

JIBonicTBeHHas npupoja ceera. KopryckynsaipHO-BOJIHOBOM Ayanu3M. Y paBHeHue ne-bpoins. Ilo-
HATHE O KBaHTOBOM MexaHuke. YpaBHenue [lIpenunrepa. CoiicTBa BoaHOBOM GyHKIIMHU. COOTHO-
LIeHHEe HeonpezeneHHocTel ['elizenOepra.

KBaHTOBO-MexaHHUYecKoe OOBsICHEHUE cTpoeHue aToMma. KBaHTOBBIE uMcia, MX (GU3NYECKUN
cMbIcil. ATomHbIe opoutanu. OgHosnekTponHsie aroMbl. [punnun [Naynu, npasuwio Xysna. Ilo-
CJIEOBATEIBLHOCTD YHEPIETUYECKUX YPOBHEW B MHOTORJIEKTPOHHBIX aTOMaXx.

Cospemennsie hopmynupoBku Ilepuoamueckoro 3akoHa. CTPyKTypa HEpUOIUYECKON CHCTEMBI.
M3MeHeHMe CBOWCTB 3JIEMEHTOB B IIEPUOANYECKOM cUcTeMe (BepTUKalbHAs U TOPU30HTANIbHAS TIe-
PHUOAUYHOCTB).

[lepuonnueckas cuctema U ee cBA3b CO cTpoeHueM aToMoB. [IpaBmiio Kneukosckoro. s-, p-, d-, u
f- aIIeMEeHTHI.

Paguycel aTOMOB M UX U3MEHEHHE B IIEpUOJaxX U noarpynmnax. MoHHele paanycsl 1 3aBUCUMOCTD
UX OT JIEKTPOHHOI'O CTPOEHUS U CTENIEHU OKHUCIIEHUs. VI3MeHeHNe KUCIOTHO-OCHOBHBIX CBOWCTB
COEJUHEHMH 110 IIEPUOJIaM U TPYIIIIAM.

WcTopus pa3BuTus 3J€KTPOHHBIX NpeACTaBiIeHU 0 XxuMuyeckoil csizu (teopus Koccens u Jlbro-
uca). lonHast 1 KOBaJICHTHasl CBSI3H.

HarpaBieHHOCTh M HAChIIIAEMOCTh KOBAJIEHTHOM cBs3u. llomsipHas koBaneHTHas cBsa3b. [lomsapu-
3yeMOCTb.

NoHHas cBsA3b KaK KpallHUM Cilydail OJIIPHOM KOBAJIEHTOM CBs3U. HeHanpaBiIeHHOCTh U HEHACHI-
11A€MOCTh MOHHOM CBSI3H.

KpuBas norennuanbHoi s3Heprun Mojiekysn. OCHOBHBIE MTOJ0XKEHHUS METO/1a BaJICHTHBIX CBsi3el. Ba-
JIEHTHOCTb aTOMOB 3JIEMEHTOB € NIO3UIMU METO/1A BaJICHTHBIX CBS3EH.

Teopust rubpunuzanuu. 3anoJHeHHE THOPUIHBIX OpOHUTaNell HENOIeIeHHBIMU [TapaMu 3JIEKTPO-
HOB.

OO0pazoBaHue KpaTHBIX CBA3€H G- U T — CBA3H, UX 0COOEHHOCTU. OOBSICHEHUE CTPOCHHUE MOJIEKYJI
N2 u C2Hs; CH4, NH3, H2O.

XapakTepuCTUKN XUMHYECKOU CBSI3M: ITIMHA U DHEPIUs, BAJICHTHBIN yIOJI.

. JlJoHOpHO-aK1enTopHas cBs3b. BonopoaHas CBA3b.
16.
17.
18.

Kunkoe cocrosinue. BausiHue BOAOPOAHOM CBSI3U HA CBOMCTBA KHUIKOCTH.

Paz06aBnenHbie pacTBOPHI HEdNEKTpoIuTOB. OcMoTHUYECKOE aBieHue. Y paBHeHne Bant-I'odda.
JlaBiieHME HACBIIIEHHOTO Mapa HaJ pacTBOpoM. 3akoH Payns. TemnepaTypbl KUIIEHUS U KPUCTAJI-
nmu3anuu. Kprockomnus 1 30yUTHOCKOHSI.

Teopus MEKTPOTUTHYECKON nuccormanuu Appennyca. Poib pacTBopuTesst B mpoliecce pacaja
ANEKTPOJIUTA HA HOHBIL. J{MdneKkTprudeckast IpOHUIIAEMOCTh U HOHU3UPYIOIasi CHOCOOHOCTh PacTBO-
puTens.

Cnalble ¥ cuIbHBIC dTEKTPONUTH. CTENeHb TUCCOLUAIMU U €€ CBSI3b C M30TOHUYECKUM KOod(hu-
[IUEHTOM.

3aKkoH JeicTBUSA Macc U pacTBOpbl. KoHCTaHTa Aricconuanum caabbiX AJIEKTPOIUTOB. 3aKOH pas-
Oanenust OcTBasibia. BiusiHue OMHOMMEHHOTO MOHA HAa JHUCCOLHUAINIO CIA00TO AJIEKTPOJIUTA.
CryneHuatasi JUCCOLMAIMSL.

CocTosiHHE 37eKTPOIUTOB B pacTBope. oHBI U HeauccounnpoBaHHble MoieKybl. Koadduunent
akTuBHOCTH. [ToHSTHE 00 MOHHOM CHUIJIE pacTBOpA.

HNounbie peakuuu. Y CIOBHUS CMEILIEHUSI MOHHOTO paBHOBecHUsl. [I[pon3BeneHrne pacTBOPUMOCTH.
DNeKTpOoNUTHYECKas IUCCOLUALIMS MOJIEKYJ BO/Ibl. IoHHOE Mpoun3BeIeHHE BOJIBI.

Bomoponusriit mokazarens. CriocoOb onpenenerus pH. KuciorHo-ocHOBHBIE HHIUKATOPHI.
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26.
27.
28.
29.

30.

31.

32.

33.
34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.
51.

Iunponus. CreneHb rUAPOIIN3a, €€ 3aBUCHMOCTh OT KOHIICHTpAI|H, TeMItepatypbl. KoHcTaHTa ruj-
ponu3a.

Paznuunble cirydau ruaposunsa. [lpuMepsl.

CoBpeMeHHbIE TEOPUU KUCIOT U OCHOBaHU.

Bakneiiine OKHMCIMTEIM M BOCCTAHOBUTENIH. M3MEHEHHE OKHCIUTEIBHO-BOCCTAHOBHUTEILHBIX
CBOMCTB 3JIEMEHTOB B IIEPUOJAX U MOArPYIIIAX.

CocraBiieHHE YPaBHCHUH OKUCIIMTEIbHO-BOCCTAHOBUTEIBHBIX peakimid. Kitaccuukanus okuciu-
TCJIIBHO-BOCCTAHOBHUTCIIBHBIX peaKI.[PIfI. BBI‘-II/ICJICHI/IG XUMHUYCCKHUX DKBHUBAJICHTOB OKUCIIHUTCIIA U
BOCCTaHOBUTEIIS.

Bunusinue teMiiepaTyphbl, KOHLIIEHTpALUU peareHTOB, UX IIPUPOBL, CPEIbI U APYTUX YCIOBUN HA IIPO-
TEKaHHWE OKHUCIIMTEIbHO-BOCCTAHOBUTEIIBHBIX IpoleccoB. YpaBHeHus Hepucra. Mcmonp3oBanue
Ta6JII/II_[ OKHUCIUTCIBbHO-BOCCTAHOBUTCIIBHBIX ITOTCHIIWAJIOB IJIs1 pCH_IGHI/DI BOHpOC& O BO3MOXHOCTHU
MPOTEKAHUS PEAKIIHH.

TepMoanHaMuueckasi cUCTeEMa. 3aKOH COXpPaHEHUS SHEPTUU. BHYTpeHHss SHEPrUsl U SHTAIBIUS.
DK30- U SHAOTEPMUYECKUE peaKUU. TepMOXUMUYECKUE YPaBHEHHUSI.

3akon ['ecca u ciiefcTBus u3 Hero. [Ipumepsr.

OHrtanbnus oopazoBanus. CTaHIapTHBIC cOCTOSHUS BemiecTB. CTaHIapTHas SHTAIBIIUSA 00pa3oBa-
HUA U CFOpaHI/IFI.

Makpo- 1 MuKpococTosiHus. BepostHocTs coctosiaus. [lonsatue 06 suTponmu. CtaHgapTHas dH-
TpOHI/IH. I/I3M€H€HI/I€ E)HTpOHI/II/I B pa3JII/I‘~IHBIX HpOHCCC&X.

[Tousitrie 00 sHeprun 'n60ca, ee M3MEHEHNH KaK MEpPbl PEaKIIMOHHOM criocoOHocTH. KpuTtepwuii co-
MOTIPOM3BOJIBHOCTH IPOIIECCOB B CHCTEMAaX.

OOpatuMbie 1 HEOOpaTUMBIE MPOIECChl. | OMOTEHHBIC M TeTepOTreHHbIe paBHOBecHs. KoHcTaHTa
paBHOBGCI/IH B TOMOI'CHHBIX U FeTepOFeHHLIX cucremMax.

KoHcranta paBHOBecus. CBSi3b KOHCTAHTHI PaBHOBECHSI CO CTaHJAPTHBIM M3MCHCHHEM SHEPTHH
I'n606ca.

[Tpunuun Jle-1llarense. Biusiaue TeMneparypbl, 1aBIeHUS U KOHIIEHTPAIUKA PEareéHTOB Ha paBHO-
BECHE.

DneMeHTapHbIe U HedeMeHTapHble peakiuu. Knaccudukanus peakunii. CKOpoCcTh peakiuii B ro-
MOI'CHHBIX U FeTeporeHHLIX CucreMax.

®DaxTOpHkI, BIUSIONINE HA CKOPOCTh peaklnu. 3aKoH AeicTBus macc. KoHCTaHTa CKOPOCTH.
MonekyJISIpHOCTbh ¥ IOPSIAOK peakiuu. IIopsaok HeaneMeHTapHbIX PEAKIUMA.

3aBUCHUMOCTh CKOPOCTH peakluu OT TeMreparypsbl. [IoHsTHE 00 aKTUBHOM KOMILIEKCe. DHEPTUs U
3HTpOHI/I$I AKTHUBAIIUU.

OO6mue cBoiicTBa pacTBOpOB. PacTBOphl Kak MHOTOKOMIIOHEHTHBIE cucTeMbl. Knaccudukarus
JBYXKOMITOHEHTHBIX pacTBOpoB. [Iporieccs, conpoBoxaaromue oopazoBanue pactBopoB. CoiabBa-
Taius.

PaSHHqHBIe BHUJIbI BI)Ipa)KeHI/ISI KOHHGHTpaI_[I/II/I paCTBOpOB 1 X B3aNUMHBIC HepqueTLI.
3aKOHOMEPHOCTH PACTBOPUMOCTH Ta30B B KUAKOCTAX. 3akoH [ eHpu. BiusiHre Ha pacTBOPUMOCTD
MIPUPOJIBI BEIIECTB, TEMITEPATyPhI, JaBIICHUSA. 3aKOH paclpeIeicHus.

Homenknarypa u OCHOBHBIE THIIBI KOMIUIEKCHBIX coefuHeHuid. Knaccudukanus KOMITJIEKCOB 1O
BUJ1Yy KOOPAMHUPYEMBIX JIMTAHIOB.

DNEKTPOXUMHUYECKHIA Psijl HAaMpshkeHuid MeTaioB. ["ansBannueckue snemeHThl. JJ1C ransBaHuye-
CKOTO DJIEMEHTA.

DNEKTPOIN3 KaK OKUCIUTEIHLHO-BOCCTAHOBUTENBHBIN Tiporiecc. 3akonbl Dapazes. [Ipaktuyeckoe
3HAYCHUE JICKTPOJIH3a.

DNEKTPOIU3 PACIIIIAaBOB M BOJHBIX PACTBOPOB DIIEKTPOIUTOB.

Koppo3us meTaiioB. MeTo bl 3aIIUTHI OT KOPPO3HUH.

buaer (0oopazey) k 3x3aMeny (IPOMeKYTOYHbII KOHTPOJIb):

1. Kakoe koimMuecTBO BeHIECTBa MOJIEKYJ BoJopoaa coaepxkart 12,04+ 10%° aromoB BOJI0pOIa?
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2.Hammcatp  MOJEKyJSIpHOE, TIOJIHOE M COKpPAIlEHHOE HWOHHOE  YPaBHEHUs  PEaKlHH
Fe(OH), + HNO, —

[To noHHOIT hopmMe cCOCTaBUTH MOJIEKYJISIPHOE YpaBHEHUE:

Pb*" +S* - PbS

3. B MonekynspHO# 1 HOHHOH opme paccMoTpeTh ruaponu3 NazPOy. Yka3aTth cpeny (kucnas,

HEUTpagbHas WK HIeJI0YHAs) peaKLUu.
4. VIOHHO-3JIEKTPOHHBIM METOJIOM OIPEACIUTh KOA((UIMEHTH B YPaBHEHHN PEAKLIUU:
Al + H,O + NaOH — [AI(OH), | + H,+ ...

5. Vkaxure, usmeHenueMm kakux napamerpos (T, P, C) MOXXKHO cMeECTUTh XMMHUYECKOE PAaBHOBECHE C
LIENBI0 YBEJIMYEHU BBIX0OIA TPOAYKTOB PEAKIUH: H,S., +1,, <S8, +2HI,;AH)0

6.Boaopoanblit aekTpo cpaBHeHusA. CTaHAAPTHBIN 3JEKTPOAHBINA OTeHIMAN. Y paBHeHue Hepucera.
7. Kakoii 006EM (MJT) pacTBOpa THIAPOKCHA KaIus ¢ MOJIApHOH KoHIeHTparueit 0,2 MoJb/i1 Tpedyercs
st Herrpanuzanuu 100 M1 pacTBopa CepHON KUCIIOTHI ¢ MOJISIpHOM KoHIeHTpanuei 0,1 mons/n?

Bomnpocsl k onpocy mo teMam J1a60paToOpHBIX padoT (npumepst) (TEKYIIMA KOHTPOJIb)

Pasnen 1. rema 1.1.-1.2. [TpakTrueckas padora Nel
«DyH1aMeHTaIbHbIE TOHATUS U 3aKOHBI XUMHU

1.®opMysiMpoBKa 3aKOHA COXPAHEHUS! MacChl U SHEPTUHU, €r0 MATEMAaTUYECKOE BHIPAYKEHUE.

2.®opMyIMpOBKa 3aKOHA COXPAHEHUS MACCHI.

3.®opMynupoBKa 3aKOHA IOCTOSHCTBA COCTABA.

4.DopMyIMPOBKA 3aKOHA KPATHBIX OTHOLIEHUH.

5.®@opMyIMpOBKa 3aKOHA SKBUBAJIEHTOB, €T0 MATEMAaTUYECKOE BbIPAKEHHE.

6.0npezaeneHye NOHITUI: MOJIb BEIIECTBA, OTHOCUTENbHAs MOJIEKYJIsIpHAs Macca, MOJISIpHas Macca.

7.0npeneneHye MOHATUI: SKBUBAJICHT 2JIEMEHTA, MOJIIpHAsi Macca 3KBUBaJIeHTa, (popmyria ajs pac-
4yeTa MOJIIPHOW Macchl SKBUBAJICHTA DJIEMEHTA.

8.0rmpeenenne MOHATHIM: SKBUBAJICHT BEIIECTBA, MOJISIPHBIA 00bEM SKBHUBAJICHTA Ta3a.

9.@opMyIibl U1 pacyeTa MOJISIPHON MacChl SKBUBAJIEHTA OCHOBHBIX (YEThIpEX) KJIaCCOB HEOPTaHU-
YECKUX COCIMHEHUM.

10.@opmynupoBka 3aKk0Ha ABOTagpo, CMBICI U BEJIMYHMHA YKciaa ABOraapo.

11.®opmynupoBKa ABYX CIEACTBUM U3 3aKOHA ABOraapo.

12.00beM, 3aHMMAaeMBbIi JIIOOBIM T'a30M MPU HOPMAIBHBIX YCIOBUX (H.y.). [IpuBecTn 3HaueHus
NaBJICHUA U TemnepaTypsl ripH H.y. B cuctemax CU u CI'CE.

13.MaTtematuueckoe BbIpakeHHe 00bEeJMHEHHOT0 ra30BOro 3aKoHa (ypaBHeHUs Kianeiipona).

14.Maremarudeckas 3anuch ypaBHeHus: MeneneeBa — Kianeiipona.

15.ITonaTHE NapunaabHOrO JaBJICHU ra3a. 3aKOH NaplUualbHbIX JaBieHUN /lanbToHa.

16. BemectBo coctouT u3 Menu u cepsl. M3 0,667 r sToro BemecrBa noxydeHo 0,556 r oxcuaa
meau(I). Beruncinte MaccoBylo 101110 ME/IM B BEIIECTBE U HAIUTE €ro Gopmyy.

Pa3gen 1. rema: 1.3. Ilpaktuyeckas pabora Ne2
«OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX COETMHEHUM. XUMUs 371eMeHTOB. CBOMCTBA BAXKHEUIIINX CO-

e TUHEHU))

101

1.IlouaTne XUMHUYeCKUH djieMeHT. UTO 03HaA4YaeT 3amuch 44 Ru?

2.Ilepeuncnante CUMBOJIBI AJIEMEHTOB, HA3bIBAEMBIX LIEIOYHBIE SJIEMEHTHI.

3.IlepeunicnuTe CUMBOJIBI 3JIEMEHTOB, HA3bIBAEMBIX TaJIOT€HAMU.

4.IlepeuncnuTe CUMBOJIBI 3JIEMEHTOB, HA3bIBAEMBIX 1IE€JI0UYHO-3€MEbHBIMU.

5.Kakue anemMeHTHl Ha3pIBalOT HeMeTayuiaMu. [IpuBeauTe Bce MCKIIOUCHUS U3 CHOPMYTUPOBAH-
HOTO IpaBuja.

6.Kakue snemMeHTHI Ha3bIBalOT MeTautamMu. [IpuBenuTe Bce UCKIIOUEHUS U3 CHOPMYITUPOBAHHOTO
npaBuia.
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7. JakiTe ompeneneHue OKCHUIOB. KakoBa CTENeHh OKHCICHHUS 0Opa3yroIIero OKCH 3JIEMEHTa B
HIKe puBeneHHBIX okcuaax: Cro07, TiO2, H2O2, KO»? HazoBute 3TH OKCUABI, IPUBEAUTE UX Tpaduye-
ckue GpopmMyIIbL.

8.JlaiiTe onpeaenieHust OCHOBHBIX, aM()OTEPHBIX, KUCIOTHBIX U HecoaeoOpa3yromux okcuaos. [Tpu-
BEJUTE I10 JIBa IpUMepa Kaxxaoro Tuna okcuoB. [IpuBeaure ux rpaguueckue GopMyIbl.

9.Maiite onpeneneHne OCHOBAHUN C TOUKH 3pEHUS TEOPUHU AIIEKTPOIUTHUECKOM auccounanuu. Yrto
HA3bIBAETCS KUCIOTHOCTHIO OCHOBaHUN? Kakuie OCHOBaHUS HA3bIBAIOTCS IIeT04YaMu?

10.daitTe onpeneneHue KUCIOT C TOYKU 3PEHUS] TEOPUHU AJICKTPOJUTUUYECKON Auccouuanuu. Yo
HA3bIBAETCSI OCHOBHOCTHIO KUCIIOT? [IpuBeauTe o oqHOMY IpUMEpY KUCIOPOACOACpKAIIUX U OECKHUCIIO-
POJHBIX KUCJIOT, JAaUTE UX CUCTEMAaTUYECKOE U TPAJAUIIMOHHOE HA3BaHUSI.

11./laiiTe onpeaeeHue CpeTHUX COJIEH C TOUKH 3PEHHS TEOPUU DJICKTPOJIUTHUYECKON TUCCOIMALINH.
Uem oTanYaroTCs OT HUX KHCIIbIE U OCHOBHBIE conu? [IpuBeauTe mo aBa mpumepa KUCIBIX U OCHOBHBIX
coneil, Ha3oBuTe ux. [IpuBenure ux rpadpuueckue GopMyIbl.

12.HaitTi onpenenenre IBOMHBIX U CMEIaHHbIX coJied. [IpuBenuTe mo aBa mpuMepa Kax10ro Tura
3THUX coJielt 1 Ha3oBUTe uXx. [IpuBenure ux rpadpuueckue GopMyIbl.

13./laiite onpenenenue nmoHsTus rpaduyueckoit popmynsl coenuHenus. [lpuBeanurte rpaduueckue
dbopmyibl coequnenuit: VOSOs, CrOHSO3, HBrO,, CaHPO4. K kakum kaccam OTHOCATCS 3TU COEUHE-
HUSA, JaUTe UX TPAAUIINOHHBIC HA3BaHUSI.

14.JTaiiTe onpeneneHye MOHATUSL CTENIEHb OKUCIICHUS dJIEMEHTa B coeMHeHnH. PaccuuTaiite cre-
MICHU OKHCJICHHUS J1eMeHTOB B coeanHenusx KoCr,07, H3POs, SiOs%, Cr2(S04)3, naitTe ux TpaAUIIMOHHBIE
HA3BaHMSI.

15.Metadocthopras u oprodochopHass KUCIOTHI — HA YTO YKA3BbIBAIOT HCIOJIH30BAHHBIC IMPH-
ctaBku? [Ipusenure rpadudeckue GopmMysbl ITUX KUCIOT.

16.IlpuBenute 0ObIUHBIC U rpadrueckue GOpPMyITBI XJIIOPCOACPKAMUX KUCIOT, COOTBETCTBYOIINX
CIIEYIOIIUM CTETIeHsIM OKHUCIeHUs Xiopa: -1, +1, +3, +5, +7. [IpuBeaute TpaAUIIMOHHBIE HA3BAHUS ITUX
KUCJIOT. Ha 4TO yKa3pIBalOT MCIOJIb30BAaHHBIC B HA3BAHUSIX OKOHYAHUS?

17. CocTtaBbTe MOJIEKYJIIPHBIE U UOHHBIE YPABHEHUS PEAKIIMi, C TOMOIBIO KOTOPBIX MOKHO OCY-
IIECTBUTH CJIEAYIOLINE PEBPALLCHUS:

S—S0,—-S03—-H2SO4—>CrOHSO4—Na;SOs—NaHSO4

18. HazoBuTe KOMIUIEKCHBIE COCTUHEHHUS. Y KKUTE 3apsi/i KOMIIJIEKCHOTO MOHA, CTETIEHh OKUCIIe-
HUS ¥ KOOPAMHAIMOHHOE YHCII0 MOHA-KOMILJIEKCOO0pa3oBaTes, a TakKe JIEHTATHOCTh JIUTAHIOB.

Nas[Ag(S203):]; [Co(NH3)6]Cl; [Be(OH)2(H20):]

19.3anummTe ypaBHEHHE PEAKIMK B MOJIEKYJIIpHOM U HOHHOM BHJie: Cr2(SO4)3 + BaClh—

Paznen 2. rema: 2.1. Ilpaktuueckas padota Ne3
«CtpoeHue aroMa U epuoandeckas cucteMa XuMuaeckux snemeHToB J[.M.MenaeneeBa»

1.Mogens bopa crpoenust aroma. [Tocrosinnas Punbepra, ee uncieHHoe 3HaUeHHeE.

2.IlonsiTe opOUTAIB.

3.®u3NYECKUI CMBICI U 3HAYEHUS, IPUHUMAEMBbIE TJIaBHBIM KBAHTOBBIM UHCJIOM.

4.Dusznueckuil CMbICT ¥ 3HAUYEHHU S, TPUHUMaeMble OpOUTAIIbHBIM KBAHTOBBIM YHCIIOM.

5.Buj a1ekTpoHHBIX 001aKoB (opOuTasiel) 1 COOTBETCTBHE MEKIY YHUCICHHBIMU M OYKBEHHBIMU
0003HaYEHUSIMH OpOUTAILHOTO KBAHTOBOT'O YHCIIA.

6.Pu3NYECKUI CMBIC U 3HAYEHUS, IPUHUMAEMble MArHUTHBIM KBAaHTOBBIM 4uCIIOM. CBA3b 3THX
3HaYeHUH U yucna s-, p-, d- u f-opOuranei.

7.®PU3NYECKUI CMBICI U 3HAYEHUS], IPUHUMAEMbIE CITMHOBBIM KBAaHTOBBIM YHCIIOM.

8.YciioBHAs 3aMuCh YJHEPreTUYECKOM TuarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

9.@opMynHpOBKA U (PU3NUECKUI CMBICI IPUHIIMIIA MUHUMYMa SHEPTUH.

10.®@opmynupoBka u ¢puznueckuit cMmpica npuHnuna Ilaymm.

11.@opmynupoBKa 1 (PU3NIECKHUIA CMBICI IPaBUiIa XyH/a.

12.®opmynupoBka npasuia KiieukoBckoro.
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13.Yto Ha3bIBaeTCs SIEKTPOHHOM KOHpUTYparueit aroma? [IpuBeanTe MoIHYIO SIEKTPOHHYIO KOH-
duryparuio atoma 31eMeHTa ¢ 3apsaaoM sapa S1.

14.PaccunTaiiTe MaKCUMaIbHOE YHCIIO JIEKTPOHOB, KOTOPHIE MOTYT HaxoaAuThcs Ha 3p u ST opOu-
TaJsx.

15.I1IpuBenure coBpemeHnyo hopmynupoBky Ilepuoanueckoro 3akona J[.M1.Menneneena.

16.0mnpenenenue u GU3NIECKUN CMBICT MOHATHN: 2P PEKTUBHBIN 3apsia SaApa, HOCTOSHHAS SKpaHU-
pOBaHMSL.

17 Ilonsitusa paguyca atoma v noHa. Kak u3MeHsieTcst paJinyc 4aCTHUIIbI PU MEPEX0JIe: aTOM — €Tr0
MOJIOKUTEILHO 3apSKEHHBIN MOH, aTOM — €0 OTPULIATENIBHO 3aPsKEHHBIN HOH?

18.Kak u nouemy U3MEHSIIOTCS painyChl aTOMOB IIPU IEPEMELIEHUH BJIOJIb IEPHO/IA CIIEBA HAIIPABO
U IIpU NIEpPEMELICHIH CBEpXY BHU3 BJI0JIb TMIABHBIX U TOOOYHBIX HOArpYMII?

19.0npenenenne NOHATUS SHEPTUS MOHU3ALMH, €AMHULIBI €€ U3MEPEHHUS U XapaKTep €€ U3MEHECHUS
B [IEpHOJaX U TPYIIax.

20. OnpezneneHue MOHATUS SHEPTUS CPOACTBA K AIEKTPOHY, €IMHULIBI €€ U3MEPEHUS U XapaKTep ee
W3MEHEHHUS B MIEPHOJaX U TPYIIax.

21.J1onsTHE M (PU3HYECKHUI CMBICI JIEKTPOOTPULIATEILHOCTH 3JIEMEHTOB 1o Mammukeny. Enu-
HUIIBI €€ U3MEPEHHS U XapaKTep U3MEHEHHS B IEpUOIaX U Fpymmax.

22.0THOCUTENbHBIE 3JIEKTPOOTPULIATENIBHOCTH 110 [I0IMHTY: KaK OLIEHUBAIOTCSI U 3aKOHOMEPHOCTH
W3MEHEHHUS WX 3HAUCHUH B MepUOIax U rpyImax.

23. Hanummmute 31eKTpoHHBIE ()OPMYJIbl TPUBEACHHBIX HI)KE MOHOB. K ceMeNCTBY Kakux 3JIeMeH-
TOB OTHOCSITCS aTOMBI 3TUX noHOB? Sn’’, Mn**, Cu®*, Cr’*, S?-.

Pa3gen 3. Beenenue B TeOpUIO0 XUMUYECKUX ITPOLIECCOB
(Tema: 3.1. DHepreTrKa XMMUYECKUX MPOIIECCOB.)

1.OnpeneneHyre NOHATHUS TEIUIOBON A3PPEKT peaKimH.

2.11epBblii 3aKOH (Ha4ajl0) TEPMOJUHAMUKH, €70 MaTEMaTUYECKOE BBIPAKEHUE U 3aIUCh ISl U30-
OapHBIX MPOIIECCOB.

3.0mnpeneneHre U30TEPMUUECKHUX, U30XOPHBIX M M300apHBIX MpoleccoB. MoauduKkanuu 3amnucu
MaTEMaTHYECKOT 0 BBIPAXKEHMI 1-T0 Havana TEpMOJMHAMHUKY B 3THX TPEX CIydasX.

4.JlaliTe onpeesieHne SHTANBIINU, SH0- U 9K30TepMUYeCKUX IporeccoB. OOBACHUTE B3aUMOCBSI3b
obo3HaueHui TernaoBoro 3¢ dexra Q u AH.

5.0mnpenenenye MOHATHS TEPMOXUMHUYECKOe ypaBHeHUe. Kakue yclioBusi Ha3bIBalOTCS CTaHIApT-
HbIMU?

6.0mpenieneHre NOHATUS SHTAIBIINY 00pa30BaHUs, €AUHUIIBI U3MEPEHUs. 3HAUEHUS SHTAIBIINN 00-
pa3oBaHUs MPOCTHIX BELIECTB.

7.@opmynupoBKa 3aKoHa ['ecca. MaTtemaTndyeckoe BbIpaKE€HHE CIEACTBUSA U3 3akoHa I'ecca.

8.0nucanue NOHATHUS SHTPOIIUU CUCTEMBI, €AUHULIBI U3MEPEHUS.

9.Matemaruueckas popmyia Juisi pacueTa U3MEHEHUS SHTPOIHUHU B MTPOLIECCE PEAKLIUH.

10.0Omnpenienenue noHATHs N300apHO-U30TEPMHUUECKOTO MOTEHIMaNa peakuuu (dHeprun ['mdoca).
UYro otpakaer BenuuuHa 3Heprun ['md6ca?

11.0mnpenenenue NOHATHS CTaHAAPTHOM »Hepruu ['mb6Oca oOpa3oBaHUs, €AUHHIIBI 0Opa30BaHMSL.
3HaueHus CTaHIapPTHBIX SHEpruil ' m60ca oOpa3zoBaHMsI MPOCTHIX BEUIECTB?

12.Matemaruueckas Gopmyna A pacueTa U3MEHEHHUs M300apHO-U30TEPMUUECKOro MOTEHIIMAaa
B IIPOLIECCE PEAKIIUH.

13.CooTHOIIEHUS MEKTY SHTATBIUIHBIM M SHTPONUHHBIM (aKTOpPaMHU 1 HAaIPaBJICHUE TPOTEKAHUS
XUMHYECKON pEeaKIuu.

14.ITonsiTue TepmoanHamuueckoi ¢pynkuuu. Ilepeuncnanure usBectusle Bam TepmoaunaMuueckue
byHKIUH.

15.Borancnure TemnoBoi a¢dext peakunu BocctanoBieHus 80 r FexO3 amromuHuem.

16.B03MOKHO 71 TIpY CTAHJIAPTHBIX YCIOBUAX NolydyeHue anuianHa 1o peakiuuu NHze) + CeHer) =
CsHsNHax) + Hor)?
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3aganus 1J14 J1a00paTOPHBIX PadoT (TEKYIUIl KOHTPOJIb, IPUMeEPbI)
®parmenT K Teme 4.1 «OKHCIUTEIBLHO-BOCCTAHOBUTEIbHBIE PEaKIMN)

33[[3]-[1/[6 1. HccienoBanue OKHCIUTEIbHBIX CBOMCTB nmepMaHraHaTa Kajus B KHCJI0H cpene.
I[J'ISI pacTtBOpa € pH, 3aJaHHBIM BapWaHTOM, paCCUUTHIBAIOT 3HAYCHHUE DJICKTPOAHOI'0 IMOTCHIHAIa
CJICI[YIOH.Ief/'I OKHUCIIUTEIIbHO-BOCCTAHOBUTCIIHHOM CHUCTEMBIL:

MnOys + 8H* + 5¢- = Mn?** + 4H:0,

eciu koHnenTpamus MnOs 1 Mn?*, a Takske Temneparypa U JaBjieHHe COOTBETCTBYIOT CTAHIAPTHBIM.

CpaBHUBAIOT BBIYHCIEHHOE 3HAYEHHE AJIEKTPOIHOrO IMOTEHIMAIA CO CTAHIAPTHBIM U JIEJIal0T BBIBOJL
O BJIMSIHUU CpPe/ibl Ha OKHUCIIMTEIbHbBIE CBOMCTBA IIEpMaHIaHAT-HOHOB.

CTposT TpaduK 3aBUCHMOCTH OKHCIMTEIbHOrO noTennuata MnOs/Mn?* ot pH cpensl. ITpu kakux
pH Bo3MOkHO BoccTaHOBIIEHHE HOHOB MnO4” HOHAMU:

I, Br, CI'? Iloka3siBaroT 3TH 001acTH Ha Tpaduke.

3ananue 2. BoccTaHOB/IeHHe NMePMAHraHATA KaJIMsA B Pa3JHYHBIX cpeAax.

B Tpu otnenbHble IPOOUPKU ¢ PaCTBOPOM I€pMaHraHaTa Kajiaus 100aBIIsl0T pa30aBIEHHYIO CEPHYIO
KHCJIOTY, TaKOH k€ 00beM BOJIbl U KOHLIEHTPUPOBAHHBIM PACTBOP ILEI0YU. 3aTEM B KaX1yI0 U3 IPOOUPOK
NpUOABIISIOT CBEKETPUTOTOBJICHHBINH pacTBOp cyibdura Hatpus NaxSO;. s oObsicHeHus: Habmogae-
MOT'O UMEIOT BBHJLY, UTO B KHCIIOM cpejie 00pa3yroTcs nonsl Mn*", B HelitpanbHoii - MnO: U B cuiibHOLIE-
n04HOi cpejie - noHbl MnO4>". TIonb3ysach HOHHO-3IEKTPOHHBIM METOJIOM, COCTaBJISIOT HOJIHbBIE ypaBHe-
HUS peaKIuil.

Ha ocHoBaHuu BbIYMCIEHHBIX AJ1s Beex peakuuid 3HaueHuil 3/1C nenarot BbIBOJL 00 OKUCIUTENbHON
CIOCOOHOCTH NepMaHIraHaTa Kajlusl B KMCIIOW, HEUTpalbHOM U IIET0YHOH cpenax.

3aganue 3. AHAJM3 32/1aHHOI OKHCJIMTEIbHO-BOCCTAHOBUTE/ILHON pPeaKIuH.

Jnis 3a71aHHOM Mapbl BelecTB (B COOTBETCTBUM C MHAMBUYaIbHBIM BAPHAHTOM) ONPENEISIOT OKUC-
JIUTEJNIb U BOCCTAHOBUTEIND, paccunThiBatoT DJIC A cTaHJapTHBIX YCIOBUN U OLIEHWBAIOT BO3MOKHOCTh
CaMOMPOM3BOJIBHOIO MPOTEKAHUS PEaKIIUH MEX/1y HUMHU.

[TpoBoasT naHHy10 peakuuto. OTMedaoT Ha0Jt01aeMble SBJICHUS.

[Tosb3ysich HOHHO-DJIEKTPOHHBIM METO/IOM, COCTABIISIFOT MIOJHOE YPAaBHEHUE PEaKLIUU.

3aganue 4. CpaBHeHHe OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIX CBOWCTB BelleCTB.

Jlnis 3a1aHHOTO BeliecTBa (B COOTBETCTBUU C MHIMBUAYAIbHBIM BapUaHTOM) OINPEIEIISIOT CTEEHU
OKHCJIEHUSI aTOMOB ¥ OTMEYAIOT, OKUCIUTEIEM HIIM BOCCTAHOBUTEIIEM MOKET OBITh 3TO BEIIECTBO B OKHC-
JIMTEIbHO-BOCCTAHOBUTEIBHBIX peakuusax. [Ipy HEoOXOOUMOCTH HCHOJIB3YIOT 3HAUYEHUS CTaHAAPTHBIX
AJEKTPOJHBIX TOTEHIINAJIOB.

13 npuBeIeHHOT O CIMCKA pEaKTUBOB BEIOMPAIOT HE MEHEE JIBYX, KOTOPbIE MOT'YT B3aUMO/IEHCTBOBATh
C 33/IaHHBIM BEILIECTBOM.

YKa3bIBalOT B MPENOIaraeMbIX PeaklUusX OKUCIUTENb U BOCCTAHOBHUTENb, paccunThiBatoT DJC s
CTaHJApPTHBIX ycsioBUM. [IpoBoAST peakiuu, OTMEUa0T HaOII01aeMbIe SBJICHUS.

[Tonb3ysicb MOHHO-3JIEKTPOHHBIM METOJIOM, COCTABIISAIOT MOJHBIE YPABHEHUS PEaKIIH.

7.4. CooTBeTCTBHE HIKAJIbI OLICHOK U YPOBHEill c()OPMHPOBAHHBIX KOMIIECTCHIIHI

BEHb MU-
IS),(I))];)a;HBI)((:i:))E/IHC- OHGHKa TTosscuenus
TCHIUN
Teopernueckoe conepxaHne Kypca OCBOSHO MOJIHOCTBIO,

BCE MIPEyCMOTPEHHBIE MPOrpaMMoi 00ydeHus yaeOHbIe 3aJaHus
BBIIIOJIHCHEI.

Bhicokuii «5» OOyyaromuiics TEMOHCTPUPYET CIHOCOOHOCTh MPUMEHSTH

(oTIMYHO) €CTECTBCHHOHAYYHbIC 3HaHUsI B 00J1aCTH MpodecCHOHATBHOMN Jes-

TCJIIBHOCTU B paMKax I/I3y‘-IeHHOI71 JUCHUIIIIMHBI, 4 B YaCTHOCTH. CIIO-
coOHOCTh 0OOCHOBAHHOTO BHIOOpa yCIIOBHM MPOTEKAaHHS, BHIOOpa
pPCarCHTOB MW HX KOJHUYCCTBCHHBIX COOTHOH_IGHI/If/'I, (I)aBOBOI‘O
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YposeHns chopmu-
POBaHHBIX KOMIIE-
TEHIUH

Orenka

TlToscuenus

COCTOSIHMS JJISl ONTUMAJIBHOTO MPOBEICHHUS XUMHUYECKHUX IPOIIeC-
COB. YCIEIIHO MNPpUMCHACT 3HaHHWA OCHOBHBLIX 3aKOHOB XHWMMHH,
CTPOCHHS M PEAKIIHOHHOM CIIOCOOHOCTH BEILIECTB /ISl PELICHHS TH-
MOBBIX 3a/1a4 MpodeccuoHanbHoM nestensHocTd. CrocoOeH mpo-
BOJIUTH aHAJIN3 MTOJTyYCHHBIX IaHHBIX, J€1aTh IPAaBIIbHBIC, HAYYHO
000CHOBaHHBIE BBIBOJBI. ['0TOB Mpeiarate CBOU CIIOCOOBI perie-
HUSI IOCTAaBJICHHBIX 331a4. | 0TOB paboTaTh Kak B KOMaHJE, TaK U
MHAWBUAYAJIBHO.

bazoBrrit

«“»
(xoporo)

Teoperuueckoe coniepaHne Kypca OCBOCHO MOJIHOCTBIO,
BCE IIPEyCMOTPEHHBIE MPOTrpaMMoii 00ydeHuUs yaeOHbIe 3aaHus
BBINOJIHEHBI C HE3HAYUTEIbHBIMH 3aMEYaHUSIMHU.

OOyuaromuiicss JEMOHCTPUPYET CIIOCOOHOCTh MPUMEHSTh
€CTeCTBEHHOHAYYHbIC 3HAHMsI B 00J1aCTU MPO(eCcCHOHAIBHOM J1es-
TEJIPHOCTH B PaMKaX U3y4YEeHHOW JUCIUILINHBI, & B YaCTHOCTH: CIIO-
COOCH MPOBOANTH OOOCHOBAHHBIN BHIOOP ONTUMAIILHBIX YCIOBUH
MPOTEKAHUS PEaKIUi, 3HACT CIOCOOBI BIWSHUS HA XUMHUYCCKHIMA
MPOLIECC C LENbI0 €ro YCUJICHHs WM OCTaHOBKH. OOydaromuiics
WCIIOJIb3YET OCHOBHBIC 3aKOHBI XUMHUH JIJISI PEIICHHS TUITOBBIX 3a-
na4 mpodecCUOHANTBHOM NesITeIbHOCTH, HA OCHOBE 3HAHHI O CBOi-
CTBax M CTPOCHHUU BEIECTBA MPOBOAMT MOJIOOP pPEareHToOB, CIIOCO-
OCH IMPOBOJINTH aHAJIM3 TIOJIYYCHHBIX JaHHBIX, HO JOMYCKAET HETOY-
HOCTH B (DOPMYJIMPOBKAX M BHIBOJIAX.

IToporossiii

«3»
(ynoBierBopu-
TEJBHO)

Teopernueckoe cojep:kaHue Kypca OCBOCHO YaCTUYHO,
OOJIBIIMHCTBO NMPEAYCMOTPEHHBIX MporpamMmoi oOydeHus yueo-
HBIX 3a/I1aHUH BBIMOJIHEHO, B HUX UMEIOTCS OLIMOKH.

OO0yuaromuiicsi JEMOHCTPUPYET CIOCOOHOCTh MPUMEHSTh
€CTeCTBEHHOHAYYHbIE 3HaHHsI B 00JacTU NpodecCHOHANIBHON /1es-
TEJILHOCTH B PAMKaxX M3Y4YE€HHOW JUCIUIUINHBI, & B YACTHOCTH: MO-
KET 101 pyKOBOACTBOM OCYILECTBIISATh BEIOOP ONTUMAIbHBIX YCIIO-
BUH MIPOTEKAHMS PEAKINi ¥ BO3MOXHOCTH BITUSTHHSI HA CMEIICHHE
XMMHUYECKOT'O PAaBHOBECHS], C II€IbI0 YBEIIMYEHUS BbIXO/1A TPOAYK-
TOB peakuuu. Crioco0eH nogoupaTh peareHThl s pelIeHus TUIIO-
BBIX 33/1a4 NMPO(EeCCHOHAIBHON JesTeTbHOCTH, IPU 3TOM UCHOJb-
3yeT 3HaHUS 3aKOHOB XMMHH, CTPOCHUS BEIIECTBA U €T0 XMMHUYe-
CKOM akTUBHOCTH. CriocoO€H MPOBOIUTH aHAU3 MOIYUYEHHBIX pe-
3yJbTaTOB UCCIIEIOBAHMSI, IOMYCKas HE3HAYUTENIbHbIE OMIMOKH.

Huskuit

«2»
(Hey1OBIETBO-
PHUTEIIBHO)

Teopetnueckoe coaepkaHue Kypca HE OCBOCHO, OOJBIIMH-
CTBO IIPETyCMOTPEHHBIX TIPOTPaMMOi 00yUeHHUs YIeOHBIX 3aTaHHIA
00 HE BBIMIOJHEHBI, IUOO COJEpKAT IpyOble OMMOKH; JOMOIHU-
TeJbHASI CAMOCTOSITeNIbHAS pad0Ta HaJl MaTEPHAJIOM HE MpHUBeia K
KaKOMY-JIN0O 3HAYUTEIILHOMY MOBBIIIICHUIO KAY€CTBA BHIMOTHEHHUS
y4eOHBIX 3aJJaHUH.

OOyyaromuiics He CIIOCOOEH MPUMEHSATh €CTECTBEHHOHAYY-
HbIC 3HaHHUS B 00JacTH NMPO(HEeCCHOHALHOW JIEATSIIEHOCTH B paM-
Kax U3y4YeHHOW JUCUIUILINHBI, B YACTHOCTH: HE 3HAET OCHOBHBIX 3a-
KOHOB XMMUH, TUTOXO TPEACTABIISET BO3MOKHOCTh HX HCIIOIh30Ba-
HUS TIPH TPOBEJCHUW BBIUYMCICHHA IO YpPAaBHEHUSM PEAKIIHIA.
Nmeet cnabple IpeACTaBICHNS O CTPOCHHUH BEIIECTB U UX XUMHUYE-
CKOHM aKTMBHOCTH, O CIIOCO0aX MpEeBpalleHUsi OJHHX BEIIECTB B
JIpYyrue, HE BIAJCET METOJAMH BBHIOOpAa ONTHUMAIBHBIX YCIOBUH
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YposeHns chopmu-
Onenka
POBaHHBIX KOMIIE- [Nosicnenus

TEHIUH

MPOTEKAaHUs PeakUUid U BO3MOXHOCTH BIIMSHHUS HA CMEIICHUE XHU-
MHUYECKOI0 PABHOBECHS, C IIEJIbI0 YBEJIMUYEHUS BBIXOAA ITPOyKTOB
peakuuu. He cioco6en noadupate peareHThl 1715 pelieHus MocTaB-
JICHHBIX 3a7a4. He BnajeeT HaBbIKaMu 0000IIEHUS M OIICHKH IOJTY-
YEHHBIX PE3YJIbTATOB MCCIIECTOBAHUS.

8. Meroanyeckue yKazaHus 1Jisl CAMOCTOSITEIbHOM Pa0doThl 00y4aroNIUXCs

CamocTosiTenbHas paboTa CiocoOCTBYET 3aKpEIJICHHIO HABBIKOB paObOThI ¢ y4eOHOM 1 HAyYHOH JIH-
TEpaTypor, OCMBICICHUIO U 3aKPEIUICHHIO TEOPETHYECKOT0 MaTepHalia, ClIOCOOHOCTH HCIIOIb30BaTh OC-
HOBHbBIE €CTECTBEHHOHAYYHbIE 3aKOHBI B MPOPECCHOHATBHON JAESITETbHOCTH.

CamocrosTenbHast padoTa BBITIOIHIETCS BO BHEAYAUTOPHOE (2yIMTOPHOE) BPEMs 110 33JaHUI0 U TIPU
METOJIMYECKOM PYKOBOJICTBE MPEMOaBaTelis, HO 0€3 ero HemoCpeACTBEHHOr0 y4yacTus (IIpu 4acTUYHOM
HENOCPEACTBEHHOM YyYacCTHH MPEI01aBaTesl, OCTaBIISIIOIIEM BELYIYIO POJb B KOHTPOJIE 3a padoToil cTy-
JICHTOB).

Dopmul camocmosmenvHou pabomwl 6akanaBpoB pa3HO0Opa3Hbl. OHU BKIIOUYAIOT B CEOsI U3yUECHHE
y4eOHOW, HAyYHOU U METOJMYECKON JTUTepaTyphl, MATEPUAIOB MEPHUOIUUECKIX U3aHUN C TPUBIICYCHUEM
AJIEKTPOHHBIX CPENICTB OPUIIHAIEHON, CTATUCTUYECKOH, MEPUOANIECKON 1 HAyYHOH HH(pOpMaIum.

B mpouecce u3ydeHus DUCHUIUIMHBI «XuMuUs» OakanmaBpamu Hampaienus 21.03.02 «3emie-
YCTPOMCTBO U KaJJaCTPbD) OCHOBHLIMU BUOAMU CAMOCIMOAMENbHOU PAOOMbl SIBIISIOTCSL:

- MOJATOTOBKA K ayAUTOPHBIM 3aHIATUSM (JIEKUIUSAM U MPAKTUYECKUM 3aHITHUSIM) U BBIIIOJIHEHUE CO-

OTBETCTBYIOILIMX 3aJaHUN;

- caMocTofATebHas paboTa HaJ OTIACIBbHBIMU TeMaMH Y4eOHOI JAMCUUIUIMHBI B COOTBETCTBUU C

y4eOHO-TEMATHYECKUM TLJIAHOM;

- IOJArOTOBKA K DK3aMEHY.

Ha 3aHATHAX JNEKIIMOHHOrO THUIA MpenojaBaTeslb M3JIaraeT U pa3bsCHSIET OCHOBHbIE, Hanbosee
CIIO’KHBIE TIOHSATHUS TEMBI, a TAKXKE CBSI3aHHBIE C HUMH TEOPETUYECKHE U MPAKTHUYECKHUE MPOOJIeMBbI, JaeT
PEKOMEH/Iallii Ha BBIIIOJIHEHNUE CAMOCTOSITENIbHON paObOTHI.

B xone nekuuii 00y4aromuMces peKOMEHy€eTCs:

- BECTU KOHCIIEKTUPOBaHUE YUYEOHOTO MaTepuana;

- oOpamaTh BHUMaHHUE Ha ONpeAeNeHUs TOHITHI, (HOPMYITHPOBKH 3aKOHOB M KX MaTEMaTUYECKOE
BBIPOKEHHE, MOJOKEHHS, PACKPBIBAIOIINE COJIEPKAHUE TE€X WM MHBIX SBJICHUM M MPOILIECCOB, HAYYHBIC
BBIBO/IbI U MTPAKTUUECKUE PEKOMEHIALINH 110 UX MPUMEHEHHIO;

- 3371aBaTh IIPETNOAABATEIIO YTOUHSIOIINE BOIPOCHI C LIEBIO YSICHEHUS TEOPETUUECKUX MOJI0KEHH,
pa3peuieHus CIOPHbIX CUTYalIUM.

B paboumx KOHCIEKTaxX jKeJaTeIbHO OCTAaBISATH TOJIA, HA KOTOPBHIX BO BHEAYAUTOPHOE BpEeMS
MOJKHO CJIeJIaTh IIOMETKU U3 Y4eOHO-METOUYECKOTO 00eCTIeueHUs Al CAMOCTOSTENIbHON paboThl 00yUa-
IOLUXCSI, JOMOJIHSAIONIEr0 MaTeprall IPOCIyIIaHHOMN JIEKLIMH, a TaKXkKe MOMETKH, MMOA4YEPKUBAIOIIUE OCO-
OyI0 B&KHOCTH T€X UM HHBIX TEOPETUUECCKHUX MOJIOKESHUH.

Jlns ycremHoro oBia/ieHus KypcoM HeOoO0XOAMMO MOCeIIaTh BCe JIEKINH, TaK KaK TeMaTHYeCcKUui
MaTepuai B3auMOCBs3aH MexXIy co0oil. B cmyuasx mpomycka 3aHATHS CTYACHTY HE0OXOIUMO CaMOCTOS-
TENBHO U3YYHTh MaT€prajl M OTBETUTh Ha KOHTPOJIbHBIE BOTIPOCHI 11O TIPOITYIIICHHOW TeMe BO BpEMSsI MH U~
BHUIyaJIbHBIX KOHCYJIbTAIUH.

JlaGopaTopHble 3aHATHS — 9TO aKTUBHAs (hopma yuebHoro nporiecca. [Ipu moaroroske k y1abopa-
TOPHBIM 3aHATHSIM 00yYaromeMycsi He0OX0IMMO U3yUYUTh OCHOBHYIO JIUTEPATYPY, O3HAKOMHTCS C IOTOJI-
HUTEJIBHON JINTEPAaTypoOM, y4eCThb PEKOMEHJAlMK NpernofaBareis. TemMbpl TEOPETUUYECKOTO CONEPHKAHUS
MPEIIOJIarafoT TMCKYCCUOHHBIN XapakTep 00CyKAeHus. bonbiias 9acTh TeM TUCIUTUIMHBI HOCHT TTPAKTH-
YecKUil XapakTep, T.. IMPEIoJiaraeT BbINOJIHEHHE Ja0OpaTOPHBIX 3aJaHUil U pellleHue 3ajad, aHalu3
MIPAKTUYECKUX CUTYaLUN.
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BaxHOW YacThlO CaMOCTOATENBHOM pabOTHl SBISETCS YTEHHE Y4eOHOW M HAyYHOM JUTEpaTypHI.
OcHoBHas (yHKIMS Y4€OHUKOB — OPUCHTHPOBATh CTYJICHTA B CUCTEME 3HAHHI, yMEHHI U HABBIKOB, KOTOPbIC
JIOJDKHBI OBITH YCBOEHBI OYyIIMMH CHEMAIMCTaMU 10 JAHHON TUCLUILIMHE.

Omnpoc no Teme J1abopaTopHON pabOThI MPEACTABISIET COOOH OTBETHI HA IMOCTABJICHHbBIE BOPOCHI
nepen 1abopaTtopHoil paboToil u mocie e€ BblMoMHEHUs. M3noxxeHne B MMCbMEHHOM BHJIE€ PE3yJIbTATOB
9KCIIEPUMEHTA U TEOPETUYECKOT0 aHAIM3a WM PEUIEHHE 3a7auu Mo onpeaeneHHol Teme. CoaeprxaHue
MHIUBUAYAIbHBIX BOIIPOCOB IO TEMaM JIaOOpaTOPHBIX pabOT OPUEHTUPOBAHO HA MOJATOTOBKY OaKallaBpOB
110 OCHOBHBIM BOINPOCAM Kypca. Y pOBEHb BBINOJHEHHUS MMO3BOJISAET MPENOAABATENSIM CYIUTh O XOJI€ CAMO-
CTOATENbHOU pabOTHI OaKaIaBpOB B MEXKCECCUOHHBIN IEPUOJ U O CTETIEHN UX MOJITOTOBKHU K SK3aMEHY.

[TonroroBka K 3K3aMeHyY IIPEAII0JIaraeT:

- U3y4YeHHE OCHOBHOM U JIOTIOJTHUTEIHHON JIUTEPATYPHI;

- U3y4Y€HHE KOHCIIEKTOB JICKIIUH;

- y4acTue B MPOBOJUMBIX KOHTPOJIbHBIX OIPOCax;

9. [lepeuenb HHPOPMAIMOHHBIX TEXHOJIOTHIi, HCIIOJIb3YeMbIX
NPH OCYLIEeCTBJIEHUH 00Pa30BaTeJILHOI0 NPoLecca no AUCHHUIINHE

[Tpumenenne 1HQPPOBHIX TEXHOJOTHI B paMKax MPETOAAaBaHUS TUCIHILINHBI PEIOCTABISET
paciMpeHHbIe BO3MOKHOCTH 10 OpraHU3aIiK Y4eOHBIX 3aHATHI B YCIOBUAX UG POBU3AIMH 00pa30BaHUs
¥ T03BOJISIET C(HOPMHUPOBATH Yy 00YUAIOIINXCS HABBIKY MPUMEHEHUS HU(PPOBBIX CEPBUCOB U HHCTPYMEHTOB
B [TIOBCEIHEBHOM JKM3HH U MPO(EeCcCHOHANBHO 1eATENbHOCTH,.

Jlnist peanu3aiuyl STOU eI B paMKaxX U3yUeHHsI JUCIUIUIMHBI MOTYT IPUMEHSTHCS CIICAYIOIIHIE
1u(poBbIE HHCTPYMEHTHI U CEPBUCHI:

- I TJJAaHWPOBAHUS ayAMTOPHBIX M BHEAYIAUTOPHBIX Mepomnpusatuii: Sunexc.Kanengaps
(https://calendar.yandex.ru/) — oHnaiiH KajeH1apb-1jiaHep, paclpocTpaHsercs mno nuneH3un ShareWare

- JUIsL OpraHU3aIy yAAJIGHHON CBSI3U M BHACOKOH(epeHuuii: Mirapolis — cuctema Jij1si opranmusa-
UM KOJUIEKTUBHOM paboThl U OHJIAMH-BCTPEY, paclpoCTpaHsAeTcs MO0 MPONpUeTapHON JIMLEH3UU U SH-
nekc.Tenemoct (https://telemost.yandex.ru/ ) — cepBuc A BUIEO3BOHKOB, PACIPOCTPAHSIETCS 1O JIUIICH-
3un ShareWare.

JUJist yCTIeNTHOTO OBJIAJICHUS TUCIIMITIIMHON MCIIONB3YIOTCS CIIEAYIONe HH()OPMAIIMOHHBIE TEX-
HOJIOTHH 00y4YeHHUS:

* [lpu mpoBeACHWHM JEKIMHA HCIOJB3YIOTCS MPE3CHTAllMM Marepuana B mporpamme Microsoft
Office (PowerPoint), BeIxo Ha mpodeccroHaIbHbIE CAWTHI, HCIIOIB30BAaHKUE BUJIEOMATEPHATIOB PA3IMUHBIX
WHTEPHET-PECYPCOB.

* JlabGoparopHble 3aHATHS 10 JUCLMIIMHE HPOBOJATCS B CIEHUATU3UPOBAHHON yuyeOHOU
ayJIUTOPHUN.

JUis TUCTaHIMOHHOMN MO KKH AUCIUILTMHBI UCIIOIb3YETCs CUCTEMA YIIpaBlieHUsl 00pa30BaTellb-
HbIM KOHTeHTOM Moodle. 151 paboThl B JaHHOW cHCTEME BCe 00yUarOIMecs: Ha IEPBOM Kypce IMOTydaroT
WH/IMBUyalbHbIE JIOTUH U MapoJib U1 BXO/a B CHCTEMY, B KOTOPOH pa3MeIaroTcs : Mporpamma JUCLH-
TUTMHBI, MaTePHAJIBI JIJIS IEKITMOHHBIX M UHBIX BUJIOB 3aHSTHH , 33/1aHUS, KOHTPOJIEHBIE BOITPOCHL.

JlaGopaTopHble 3aHATHS MO TUCLMIUIMHE MPOBOJATCS C MCIOIB30BaHUE PA3JIMYHOTO JIAOOPATOP-
HOTO 000pyTOBaHMS, a TAKXKE Ha JJADOPATOPHBIX CTEH/IaX-yCTaHOBKaX. Ha 3aHsaTnn o0yJaromuiicst 3HaKo-
MUTCS C (PU3UKO-XMMUYECKUMHU METOJaMH aHajin3a 00BEKTOB OKpY’Karolleil cpeabl, paboToil u ycTpoii-
CTBOM IIbIJIE Ta300YHUCTHOTO OOOPYJOBaHUS U MPHUOOPOB, UCIOIB3YEMbIX MPH HCCIEIOBAHUU OOBEKTOB
OKpY’KalomIel Cpebl, yIUTCSI TOTOBUThH CTaHAAPTHBIE PACTBOPHI, CTPOUTH KATMOPOBOYHBIEC TPAQUKH H T.II.

B mponecce u3yueHHs TUCHMIUIMHBI YYEOHBIMH ILETSIMH SIBIISIOTCS TEPBUYHOE BOCIPHUSATHE
y4eOHOM HHPOPMAIHN O TEOPETUUECKIX OCHOBAX W MPUHIUNAX pabOThl C TOKyMEHTaMHU (KapThl, IJIaHbI,
CXEMBI, PETJIAMEHTHI), €€ YCBOCHHE, 3alIOMUHAHKE, a TaKKe CTPYKTYPHUPOBaHHUE MOJYUYCHHBIX 3HAHUHN U
pa3BUTHE MHTEIUICKTYaIbHBIX YMEHAN, OPUSHTHPOBAHHBIX HA CIIOCOOBI JACSITEIbHOCTH PENPOTYKTHBHOTO
xapakTepa. [locpencTBOM HCIIONB30BAaHUS ATUX WHTEIUIEKTYyalbHBIX YMEHHUI JOCTHraloTCs y3HaBaHUE
paHee YCBOEGHHOTO MaTepuaja B HOBBIX CUTyalUsX, IPUMEHEHHE aOCTPaKTHOTO 3HAHUSI B KOHKPETHBIX
CUTYyalHsX.
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JInist TOCTHYKEHUS ATUX IeJIel MCIIONB3YIOTCSI B OCHOBHOM TPaJAMIIMOHHBIE HH(OPMAaTHBHO-Pa3-
BUBAIOIINE TEXHOJIOTUN O0YUEHHs C yYETOM PA3IMYHOTO COYETAaHUs MACCUBHBIX (popM (Jekius, tadbopa-
TOPHOE 3aHITHE, KOHCYJIBTAIUS, CAMOCTOSTENIbHAS paboTa) U PEenpOAyKTUBHBIX METOIOB 00y4eHUs (I10-
BECTBOBATEIILHOE HM3JIOXKCHHE y4eOHOW MH(pOopManuu, o0bICHUTEIbHO-HIUTFOCTPATUBHOE W3JI0KECHUE) H
71a00paTOPHO-TIPAKTHUECKUX METOIOB 00yueHUs (BBITIOJIHEHUE Kelic-3a]aHni, pacyeT SKOOHO3alIUuTHOTO
o0opyoBaHus).

YHHUBepcUTET 00eceYeH HEOOXOMMBIM KOMIUIEKTOM JIMIIEH3UOHHOTO TPOTrPaMMHOIO oOecriede-
HUS, & TaK K€ MUPPOBBIX HHCTPYMEHTOB:

— oneparuonHas cuctemMa Windows 7, License 49013351 VYIJITY Russia 2011-09-06, OPEN
689759257Z7E1309;

— omnepanuonHas cucrema Windows 7, License 49013351 VIJITY Russia 2011-09-06, OPEN
6897592577E1309. Cpok: 6eccpodHo;

- onepanuronHas cucrema Astra Linux Special Edition. Joroop NePr000013979/0385/22-EI1-223-
06 ot 01.07.2022. Cpok: GeccpodHo;

— naket npukiagaeix nporpamm Office Professional Plus 2010, License 49013351 YIJITY Russia
2011-09-06, OPEN 68975925Z7ZE1309. Cpok: 6eccpodHo;

— makeT npukiaaubiX nmporpamMm P7-Oduc.IIpodeccuonanbusiit. JJoroBop NePr000013979/0385/22-
EI1-223-06 ot 01.07.2022. Cpok: 6eccpouHoO;

— a"tuBupycHas nporpamma Kaspersky Endpoint Security s 6usneca - Pacmmpennsiii Jlorosop
0436/3K;

— oneparronHas cucreMa Windows Server. KOHTpakT Ha yCIIyTy 10 IPEIOCTABICHHIO JTUIICH3UN HA
MIPaBO HMCIOJIL30BaTh KoMIbIOTepHOE obecriedenne Ne 067/9A ot 07.12.2020 rona. Cpok 6eccpouHo;

— cucrema BuaeokoHdpepenucsssu [Ipypdmu. Jorosop Ne 2576620-2 / 0120/24-EI1-223-03 ot 16
mapta 2024 r.;

— cucreMa ynpasieHus ooydenneM LMS Moodle — nmporpamMmmHoe obecrieueHue ¢ OTKPHITBIM KOJIOM,
pacnpoctpansiercs no gunen3uu GNU Public License (rus);

— Opay3zep Yandex (https://yandex.ru/promo/browser/) — nporpaMMHoe o0ecriedeHrne pacupocTpa-
HSIETCS IO MPOCTOM (HeUCKIounTeabHON) nuuen3un; Aunexc 360 Tapud «OnTumanbHbIi a1 00pa3zoBa-
HUS»

— HOIl «Xumus. BupryanbHas naboparopus. 3amaun. TpeHaxepbl. TecTbl». [loroBop
Nel3/21/0183/21-223-03 ot 16.04.2021.

10. Onucanne MaTepHAJIbHO-TEXHMYECKOI 0a3bl, HEO0X0AMMOM Il OCYLEeCTBJICHUSA
00pa3oBaTeILHOIO NMpolecca Mo JUCUMUILIHHE

Peanu3zanus yueGHOro nporiecca OCyIecTBIsSIETCs B CHEIHATbHBIX YUEOHBIX ayIUTOPUIX YHUBEP-
cuTeTa Ui MPOBEJCHMS 3aHATUN JIEKIIMOHHOTO TUIIA, Ja0OPAaTOPHBIX 3aHATUMN, IPYNIIOBBIX U UHAWBUIY-
QJIbHBIX KOHCYJbTALUN, TEKYIIET0 KOHTPOJIS U MPOMEKYTOUHON aTTecTaluu. Bee ayiuTtopun yKomIiek-
TOBAHBI CIIEIUATU3NPOBAHHON MEOEbI0 U TEXHUYECKHMHU CPEJCTBAMU O0YUYEHHUS, CITYKAIUMU JIJIs TIpe -
cTaByieHUs y4eOHOoI uHpopMmauu 6ombiioi aynutopun. [Ipu HeoOxoauMocTH oOydaromuMcs rpeasara-
I0TCSl HA0OPHI AEMOHCTPALMOHHOTO 000pyI0BaHUs U Y4eOHO-HATIISIIHBIX MIOCOOMI, o0ecTieynBaroIue Te-
MaTHUYECKHE WIUTIOCTPAIIH.

CamocrosrenbHas paboTa 00y4aroIXcs BHITOIHIETCS B CIICUATN3UPOBAHHON ay IMTOPHH, KOTO-
past o0opy0BaHa y4eOHOU MeOENbI0, KOMITBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO MOKITIOUEHUS K CETH
«nTepHeT» u obecredeHHeM J0CTyla B D3JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTENbHYIO Cpeay
YIIITY.

Ecth nomerienue Uit XxpaHeHUs U MPOPUIAKTHUECKOTO 00CITYKUBAaHUS Y4€OHOT0 000pYy/10BaHUSI.

TpedoBanus K ayIMTOPUAM

HanMmenoBanue cienuajIbHBIX NOMENIeHUH 1 |  OCHAIIEHHOCTh CHEIHAIBHBIX TOMEIICHUH U I10-
TTOMENICHUH JJISI CAMOCTOSITEIHHOW pabOThI MEIIEHUH JUIsl CAMOCTOSITETbHON pabOoThI
[Tomewienne it JIGKUMOHHBIX U MpakTUye- | MynpTUMENUIHASL, IBETHASL, UHTEPAKTUBHASA JOCKA
CKHUX 3aHITUH, TPYIIIOBBIX M | CO CHEIIPOILIeCCOPOM, MOHUTOPOM M MPOEKTOPOM;
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WHIUBUYyaJIbHbBIX KOHCYJIbTAllMI, TEKYLLEH U
MPOMEKYTOYHOM aTTECTallNH.

HOYTOYK; KOMITJIEKT 3JIEKTPOHHBIX Y4eOHO-HarJIsiI-
HBIX MaTepuajoB (pe3eHTaIuii) Ha (Ien-HoCuTe-
J51X, 00€CIeunBaIONINX TEMaTHYECKUE HILTIOCTpa-
1uu. YuebHas MeOelb.

[TomernieHus 17151 CaMOCTOATENBHOM paboThI

Cronbl KOMIBIOTEpHBbIE, CTYJbs. llepcoHasibHbIE
KOMIIBIOTEpBl. Brixon B MHTEpHET, 2IEKTPOHHYIO
MH(POPMALIMOHHYIO 00pa30BaTENbHYIO Cpey YHU-
BEPCUTETA.

[Tomemenue Il XpaHEHUS U MPOPUITAKTH-
YECKOro 00CITyKMBaHUS y4eOHOTo 000pyI0-
BaHUs

Y4eOHO-HarIsAIHbIe MaTepHUaiIbl (IPE3CHTALIUH).
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