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1 lMepeyeHb nnaHupyemMbix pe3ynbTaTOB OOy4YeHUs NO AUCLIMNIIMHE
(Moayn), COOTHECEHHbIX C MflaHUpyeMbIiMU pe3yrbTaTamMu
OCBO€EHUsA obpa3oBaTeNibHOMN NPOrpamMmbl

1.1 [lesu AMCUMNJIMHBI

[enpr0 TUCIUTUIMHEI SBISETCS yTAyOJICHHE MMEIOIIUXCS MPEICTABICHUA U MOJy9YeHUE HOBBIX
3HAHUN U YMEHHH B 00JaCTH XUMHH.

1.2 Ilepeuyens popMupyeMBIX KOMIIETCHIIUMH

B pesynbpTare oCBOEHHS IMCIHMIUIMHBI (MOAYJIsA) y OOydaromierocs JODKHBI ¢HOpMUPOBATHCA
CJICAYIOUINE KOMIIETCHIIUH, BBIPAKCHHBIE Yepe3 pe3ysIbTaT O0YUYEeHHUs M0 TUCIHUILIMHE (MOIYJIs),
KaK 4acTh pe3yJbTaTa OCBOCHHs 00pa3oBaTenbHOM nporpammsl (ganee — OII):

He CUCHb IIJIaHU CMbIX PC3VYJIBTATOB 06 YCHUJ 110
Komnerenmus p py pesy Y
JUCLIUILINHE

Iudp Coneprxanue

VYK-1.1. 3HaTh: OCHOBHBIE 3aKOHBI OPraHUYECKON U

HEOPTraHWYECKOM XMMUWU;
Croco6eH OCyIIEeCTBIATE TTOUCK,

KPUTHUYECKUM aHAJIN3 U CUHTE3 YK-1.2. YMeTh: onpenensith OCHOBHbBIE (PU3HUYECKUE
VK-1 WH(pOPMAITNH, TPUMEHSTH U XUMHYECKHUE XapaKTEPUCTUKH BEIIECTB;
cUCTeMHBIN moaxoy st pemenuss | YK-1.3. Bnagers: undopmanueii o Ha3HaYCHUH U

MMOCTaBJCHHBIX 3a]1a4. 007acTAX TPUMEHEHHS OCHOBHBIX XHUMHYECKUX
BEIIECTB ¥ UX COCIMHEHUMN

2 Mecto aucuunnumHbl (Moaynsi) B CTPYKType oOpasoBaTefibHOM
nporpamMmbi

Jucuunnuna (MoayJib) peaausyeTcs B paMKax 0azoBoii 4acTH

(6a30B0ii, BApUATUBHOI WIH (haKyIIbTATUBHON)

OCHOBHOH TIpoeccrHoHaIbHOM 00pa30BaTEeILHON MPOTPAMMBL.




3 0O6bem aucumnnuibl (Moaynsa) B 3a4eTHbIX eanHuuax (3ET) ¢ ykazaHnem KonmyecTBa akaaeMUYECKUX UNN
ACTPOHOMUYECKUX 4YacoB, BbiAeJieHHbIX Ha KOHTAKTHYHO pa60Ty o6yqarou.w|xc;| Cc npenopgaBaTtenem (no
BUAaM y4eOHbIX 3aHATMM) U HA CaMOCTOSITESNIbHYI0 paboTy oby4arowmxcs
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4 CopgepxaHuve AUCUUNIIUHBI

4.1 Paspgenbl U TeMbl gucumMninHbl (Moayns) U TPYAOEMKOCTb
y4eOHbIX 3aHATUN (B aKageMnNYeCKMUX Yacax)

(moayns), CTPYKTypupoBaHHOe Mo
Temam (pasgenam) ¢ ykazaHueMm OTBEAEHHOro Ha HUX Konu4yectBa
aKageMmnyecKux 4acoB U BUAOB YUYEOHbIX 3aHATUN

no Buaam

Pasgens! 1 TeMbl
JIUCITUTUTMHEI (MOLYJIST)

Bunsr yueOHsIx 3araTHi, BKtodas CPC

Jlex

JIab

IIp

CPC

03

3 o 03

03

o3

CrtpoeHue BeniecTB

1.1

ITepuonuyeckuii 3aKoH U

nepuouveckas cucreMa

XHMUYECKUX IJIEMEHTOB
JI.1. Menneneera.

13

14

1.2

Bunpr xumuueckoun
CBSI3U B Pa3IUIHBIX
THUITaX COCIMHCHUHN

13

14

1.3

OCHOBHBIE KJIACCHI
HEOPTaHHYECKUX
COeIMHEHU N

13

14

Xumuyeckasn mepmoo

UHaAMUKAa u Kuhemuxka

2.1

DHepreTuka
XUMHUYECKHX MPOIIECCOB

13

14

2.2

CKOpOCTh XUMHUYECKHUX
PEaKIHii ¥ XUMHYECKOE
paBHOBECHE

12

14

. Xumuueckue cucmemvi

3.1

PactBopsl. MeToabl
OMHUCAHUN XUMUYCCKHX
paBHOBECHI B pacTBOpax
3JICKTPOJINTOB

14

14

32

Komnonnnsle pacTBOpHI.
CBoiicTBa AUCTIEPCHBIX
CHCTEM

14

14

33

DIEKTPOXUMHUIECKHE
cucteMbl. OCHOBHBIE
MPOIICCCHI,
MPOTEKAOIIUE B
JNEKTPOXUMUICCKUX
cucTeMax

14

14

HUTOIro

20

8 12

4

10

2

106

128

[Ipumeuanus: O — ounas gopma oOydenus, O3 — ouHo-3a0uHas GopMma oOydeHus, 3 — 3aouHas Gopma

obydeHwUs.




4.2 CopepxaHue pa3genoB v TeM AUCUUNIIUHBI

Pa3nen 1. CtpoeHue BeiecTB

Tema 1.1 Ilepuonuyeckuil 3aKOH U MEPUOJUYECKAsT CUCTEMA XUMHUYECKHX 3yeMeHToB J[.H.
Menpeneena

OCHOBHBIC 1LIeNHM W 33/1a4dl JUCIHIUIMHBI, €€ CTPYKTypa W CBS3b C JUCIHMILUIMHAMH B OOIIEH
CHUCTEME TOJTOTOBKH crienuanucta. CTpoeHne atomMa W mepwommieckas cuctema J[.M. Menneneena.
ATOMHBIE sifjpa U UX cocTaB. M30TONbI. DNeKTpOHHBIE 00O0JOUKH aTOMOB. XapaKTepUCTHUKA TOBEICHUS
JJIEKTPOHOB B aToMax. KBaHTOBO-MexaHHW4ecKas MoOJelb aToMa. Turmbl opOuTamell M IMOpSIIoK
3aI0JIHEHUS IEKTPOHHBIX ypoBHEW. [IpaBuno Kneukosckoro. Ilpasuio I'yaaa. [lepuoandeckas cucrema
anemeHToB .M. MenneneeBa: CTpyKTypa, MEPUOABI, TPYIIbl, NOArpynnbl. [lojoxkeHue 3IE€MEHTOB B
MEPUOTUICCKON cucTeMe. DJeMeHTH: s, ,p, d, f. [leproamueckuii 3akoH. Ilepuomudeckoe m3MEeHEHNE
CBOMCTB XMMUYECKUX SJIEMEHTOB. METaNTHYECKUE B OKUCIUTEIbHBIE CBOMCTBA 3JIEMEHTOB M MPOCTHIX
BEIIIECTB

Tema 1.2 Buasl XUMUYECKOM CBSI3U B PA3IUYHBIX TUIIAX COCTUHEHUN

KonuuecTBeHHbIE XapaKTEPUCTUKU CBSI3U: YHEPrUsl, BAJICHTHBIE YIJIBI, JUIMHA U HAIIPaBICHHOCTh
cBsi3u. OCHOBHBIC BH/IbI XUMHYECKOW CBS3M — KOBAJICHTHAs: U MOHHAas. [IpocTpaHcTBeHHAs KOH(UTyparust
mousiekyn. Curma, mu, nenbra - cBsa3u. [mOpummuzanust aToMHBIX opOuTtanei. Tumel TuOpuaM3anu U
crepeoxumusi MoJekyi. KparHocts cBsizu. HenossipHast u nosnsipHasi cBsizb. [locTosHHBIE U HaBEEHHbIE
qunonn. O¢G(GEeKTUBHBIC 3apsiibl aTOMOB B MOJEKyJaX. XapaKTepHbIe OCOOCHHOCTH WOHHOH CBS3H:
HEHACBIIIAEMOCTh U HEHAIPABJICHHOCTh. MeTayuinueckas CBs3b. XUMHUYECKasl CBSI3b U CBOWCTBA BEILIECTB.
MeXMOJIeKYIIIpHOE B3aUMOJICUCTBHE. DIJIEKTPOCTATHUECKOE B3aMMOJCHUCTBHE MOJEKYN. Bomopomnas
CBSI3b. MEXMONEKYIApHAs U BHYTPUMOJIEKYIApHas BOAOPOIHAs CBA3b. KOMIIEMEHTapHOCTh

Tema 1.3 OcHOBHBIE KJTaCChl HEOPTaHUUECKUX COeTNHEHHH

IIpocteie coenuneHust kucnopona. OKCHIBI: OCHOBHBIC, KHCJIOTHBIE U aM(OTEpHBIE.
Howmenknatypa okcuaoB. XUMHUYECKHE CBOMCTBA M NMPUMEHEHHWE OKCHUIIOB. I MAPOKCHABI OCHOBHBIE U
amdorepHsle. HomeHknaTypa M mMOJNlydeHHE THAPOKCHUAOB. XHMMHUYECKHE CBOWCTBA M NPUMEHEHHE
ruapokcuoB. Kucnorel. HoMeHknatypa, Mony4eHne, XUMUYECKHE CBOMCTBA M IPHUMEHEHHE KHCIOT.
Conu: HOpMasbHBIE, KUCIIBIE U OCHOBHBIE. HoMeHKmaTypa, mosyueHue u cBoiicTa conel. ['eHeTnueckas
CBSI3b MEX/1y OCHOBHBIMH KJIACCAMH HEOPTaHUYECKUX COCTUHEHH.

Paznen 2. Xumuueckas mepmoounamuxa u KuHemuxa

Tema 2.1 DHepreTuka XUMUYECKUX MTPOIIECCOB.

OneMeHThl TePMOXUMHH. DK30 U JHIAOTEPMUYECKHE peaKUHU. TepMOXUMHUYECKHE YPaBHEHHS.
[lonsatre o Temnorax oOpa3oBaHus BemecTB. 3akoH ['ecca u ciencTBus U3 Hero. [IpuMepsl MpuMeHeHUs
3akoHa I'ecca must pacu€ra TETUIOBEIX 3(PPEKTOB Pa3IMIHBIX MPOIECCOB. DIEMEHTH TEPMOIUHAMUKH.
3aKOH COXpaHEHUS dHEpruu. BHyTpeHHsS 3HEPTUs U SHTAIBINSA. DHTAIBIUS 00pa30BaHUSI XUMHUECKUX
coenuHeHni. CtaHmapTHAs SHTANBIUA. [loHATHEe 00 SHTpONMH. M3MeHeHne SHTPONUH MPH XUMHIECKIX
nporeccax. CranmapTHas sHTpornua. ODHeprus [m06ca (M300apHO-M30TEPMUYECKHI MOTEHIHAN) U ee
W3MEHEHUE TpH XUMHUYecKux mporeccax. CranmapTHoe u3MeHeHue sHepruum [ubOOca. Hampasnenue
XUMHYECKUX MporieccoB. YpasHenue I nooca-I enpmronba. TepMomnHaMuaecKue pacaéThl

Tema 2.2 CKOpOCTh XUMHUECKUX PEAKIUil U XUMUYECKOE paBHOBECHE

CKOpOCTh XMMHUYECKHX pEaKIWii B TOMOTCHHOH W TETEpOTEHHOW CHCTeMaX. 3aBHCHMOCTH
CKOPOCTH XMMHUYECKON peaklMy OT KOHLEHTPAIMN pearupyronifx BemecTB. 3aKOH AEWCTBYIOMINX Macc.
Koncranra ckopocTu peakuumu. 3aBHCUMOCTB CKOPOCTH XHMHYECKHMX pPEAKIMH OT TeMIepaTypsl.
Temneparypasii  kodddumment ckopoctn peaknuu. IIpaBmio  Bawrt-I'odda. Ilomstue 00
JHEPTeTHUECKOM Oaphepe, aKTHBHBIX 4YacTUIAX W HHEPTUU aKTHUBALMW. YpaBHEHHWE AppeHuyca.
[lepexomHoe cocTosiHMe (aKTHBUPOBAHHBIN KOMILUIEKC). VICTHHHAS SHEprusi akTHUBAIMH 3JEeMEHTapPHON

6



peakuuu. OOpaTtumble W HeoOpaTHMbIE peakIuu. XWUMHUYECKOE paBHOBECHE B TOMOTEHHBIX U
reTeporeHHbIx cucreMax. KoHcTanta paBHOBechs. CMeNIEHME XMMHYECKOTO paBHOBecus. DakToOpBI,
BIMSIIOIIME Ha cMelleHue xumudeckoro papHoBecus. IIpunumn Jle Illarenbe. Metonbl ynpasieHus
TEXHOJIOTUYECKUMH IIPOLECCAMU, OCHOBAHHBIE HA W3MEHEHHME CKOPOCTU M CMEIICHUM XHMHYECKOIO
paBHOBECHS

Paszgen 3. Xumuueckue cucmemoi

Tema 3.1 PacTBopbl. MeTOIBI OMTMCAHII XUMUYECKUX PABHOBECHHA B PACTBOPAX IJIEKTPOJIUTOB.

PactBOpel Kak TOMOT€HHBIE MHOTOKOMIIOHEHTHBIE CHCTEMBl. XHUMHUYECKHUE MPOIECCHl MpHU
obpaszoBannn pactBopoB. ConbBatamus. ['maparHas teopus pactBopoB .M. MenneneeBa. ['mnpaTter u
coNbBaThl. MI3MEeHEeHHE PHTAIBIIUU U SHTPOIUHU MPH PACTBOPEHUHU. PaCTBOPUMOCTE KUAKUX, TBEPIABIX U
ra3000pa3HbIX BEIIECTB B KHUIKOCTIX. BiMsHHE Ha pacTBOPUMOCTH MPHUPOIBI KOMIOHEHTOB PacTBOPA,
TeMIlepaTypsl W JaBjicHUS. HachlleHHble, HEHACHIICHHBIE W TIEPECHIIICHHBIC PAcTBOPHL. PaznmuyHbie
CIOCOOBI BHIPQKCHUS KOHIICHTPAIMU PAacTBOPOB M MX B3aUMHbIC Nepecu€Thl. Pa30aBiIeHHBIC PacTBOPHI
HEIJIeKTPoauTOoB. MnmeanpHbie pacTtBopbl. Ocmoc. OcMmoTHdeckoe AaBicHHE. Teopwsi pa30aBIICHHBIX
pactBopoB Bant-I'odda. [laBneHne HaCBHIIIEHHOTO MNapa-pacTBOpUTENsl Hal pacTBopoM. Jlmarpamma
cocTostHUST pacTBOpoB. [loHmKeHME NMaBieHUs mapa-pacTBopoB. KomwraTwBHBIE CBOWCTBA PacTBOPOB.
IToBEITIIEHWE TeMIEpaTypbl KHIICHHWSI PACTBOPOB W TOHIKCHHE TEMIIEPATyphl WX KPUCTAJUTA3AIIHH.
3akonsl ®pancya-Mapu Payns. MeTonsl onpeneneHuss MOJEKYJISIPHBIX MAacC PacTBOPEHHBIX BEIECTB.
Kpnockomus 1 50yummocKkonus

Tema 3.2 Kommonansie pactBopsl. CBOWCTBA TUCTIEPCHBIX CHCTEM

Hucnepcubie cuctembl. Kimaccudukarusi ITUCHEPCHBIX CUCTEM: MO Pa3Mepy YacTHI] TUCTIEPCHON
(azpl, mo arperaTHoMy cocTosHHIO (a3 cucTeMbl. KilacChl TeTepOreHHBIX TUCTIEPCHBIX CHCTEM.
Kommounueie cucremsl. JInohoOHBIC KOJLIOUIHBIE PACTBOPHI (307H). PacTBOPHI BBICOKOMOJICKYIISIPHBIX
coequHernit (BMC) wmm mwmodwunpable Komutouabl. CocTtaB W cTpoeHHE THO(MOOHBIX KOJUIOHWIOB
(munienna). [IBoitHoM snexkTpuueckuii cioi. CtpoeHue 3051 moamma cepebpa. MeToapl MOTydeHUs
KOJUIOUJHBIX PACTBOPOB: KOHAEHCALUS, OUCHEPTUpoBaHME U menTu3auus. CBoMCTBA KOJIJIOUIIHBIX
cucTeM. MeTo/bl OYHCTKH KOJUIOMTHBIX CHCTeM. AncopOuus M e€ pasHOBUAHOCTH. lcmonp3oBaHHE B
TEXHOJIOTUYECKUX TMPOIEccax

Tema 3.3 DOnekrpoxumuueckue cucreMbl. (OCHOBHBIE MPOLECCHl, MPOTEKAOIIUE B
AIEKTPOXUMUICCKUX CHCTEMAX

Crenenp oxucieHus. OKHCIUTEIbHO-BOCCTaHOBUTENbHbBIE peakiuu (OBP). Onexkrtponnas teopus

OBP. Kiaccudurarmuss OBP. Baxneiimme OKWUCIMTENTH W BOCCTAHOBHUTENW. BimsiHME cpenbl Ha
npotekanue OBP. DnekTpoHHO-MOHHBIC OallaHCBI. DJIEKTPOXUMHS. DJICKTPOXUMUYECCKHE MPOIECCHI.
I'ereporennsie OBP. [lonarne 00 »1eKTpOIHOM MOTEHIMANE M (aKTOPHI, BIUSAIONINE HA WX BEIUYHMHY.
IlonsTHe O CTaHOAPTHHIX MOTCHIHAIAX. BomopomHelli (CTaHmAPTHBIA) 3NIEKTpoA. [ ambBaHWYECKHE
sJeMeHThl. Psan HanpspkeHuii MerayuioB.  YpaBHeHue Hepucera. KoOHIEHTpallMOHHBIE 3JIEMEHTHI.
TorMBHBIE D3JIEMEHTHI. OJEKTPONH3. OJEKTPONN3 C PACTBOPUMBIM W HEPACTBOPHMBIM aHOIOM.
ONEeKTPOXUMUYECKHH SKBUBaJIEHT. 3akoHbl Papazes. Brixog mo Toky. DIEKTPOIUTHYECKOE MOTyYeHHE
METAIUIOB. DJIEKTPOIU3 PACILIABOB.

4.3 CopepxaHue nabopaTopHbIX padoT

Pa3nen (Tema) TMCHUTIMHBI Tema n1adopaTopHoii padoThI

Paznea 1: CTpoeHue BelecTB

1.3 OcHOBHBIE KJIACCBI HEOpraHW4ecKuX | XUMUUYECKUE CBOMCTBA KHUCIOT U OCHOBaHUI.
coenuaeHnid. CrexmoMeTpudeckue pacuérhl U | [eHeTmdeckass  CBA3b  MEXIAY  OCHOBHBIMH




Pa3znen (Tema) A CHUMIUIHHBI

Tema J1abopaTopHOii paGoThI

KOJMYCCTBCHHBIC 3aKOHbBI XUMHHU

KJIaCCaMH1 HEOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

Pasgen 2: XuMuueckasi TEPMOAUHAMHUKA U KHHETHKA

2.3 XuMHu4ecKoe paBHOBECUE

XUMHYECKOE paBHOBECHUC

Pasgen 3: Xumuueckue cucmemol

3.1 PactBopbl. MeToabl OMUCAHUM XUMHYECKUX
paBHOBECHI B pacTBOPAX 3IEKTPOJIUTOB.

[Ipurorosienue pacTBOpoOB pas3In4HON

KOHUEHTpalun

3.2 T'unponus coneut

MonHoe npousseneHue Boabl. 'naponus conen

3.3 PactBOpHI

KauecTBeHHBIII ¥ KOIMYECTBEHHBIM aHAIW3

KaTHOHOB U aHHOHOB

4.4 CopepXaHue NpPakTUYECKUX 3aHATUN

Pa3znen (Tema) A CHMIIHHBI

Tema NPAKTUYCCKOI'0 3aHATUA

1.1 CtpoeHue BemecTB

Mertanabl. @u3nyecKkrue CBOMCTBAa METAJLIOB

2.1
IPOLICCCOB

3HepI‘eTI/IKa n KHMHCTHUKaA XUMHWYCCKHUX

(DaKTOpBI, BJIMAIOIINE Ha CKOPOCTH XUMHUYCCKUX
peakiuit

2.1 DHepreTuka XUMHUYIECKHUX MPOIIECCOB

Koppo3sus merannos

4.5 KypcoBas pabota

JucuuniauHa He peaycMaTpruBaeT KypcoByro padoTy.

4.6 KypcoBow npoekTt

Jucummuinza He npeyCMaTpruBaeT KypCOBOU MPOEKT.

4.7 CamocTtosiTenbHas paboTta. KOHTponb camocTosTeNlbHON PaboThbl
B camocTosTeNIbHY 0 PabOTy CTYACHTA BXOJUT ITOATOTOBKA K 3aHITHUSM I10 JUCIUILUINHE YTEM U3yUeHUS

TEOPETHYECKOT0 MaTepualia 10 WCTOYHHMKAM, YKa3aHHBIM B IEPEYHE OCHOBHOW W JIOTIOJHHUTEIHHOMN
JUTEPATYPHI, BEITIOJIHEHNE JTA00OPATOPHBIX padoT, ohopmiteHHEe TaOOpaTOPHBIX padOT M MOATOTOBKA K MX

3alIUTE.

KoHTpob camocTosTeIbHOM PaboThl OCYIIECTBIISIETCS B X0/1e J1a00paTOPHBIX 3aHSTHIA.



4.8 WHTepakTUBHbIE hOpMbl OOYy4YeHuUs
B mpouecce ocBoeHus naHHON y4eOHOW IUCLUUIUTMHBI MHTEPAKTUBHBIC (YOPMBI HCIONB3YIOTCA TPH

HU3YUCHHU CICAYIOIUX TCM:

KouauuyecTBo
Pa3zaen (TeMa) AMCUMIIIMHBI 4acoB
O 03 3
Pasnen 1. CtpoeHue BemecTs 6
Pazpen 3. XuMudeckast TepMOIHMHAMHUKA M KHHETHKA 6
Paznern 8. XuMuueckne CUCTEMBI 4
Hroro 16

5 ®OHO OUEHO4YHbIX CpeacTB ANsA NpPoBeAeHUs MPOMEXYTOYHOMU
aTTecTtaumm obyyarowmxca no gucumnimHe (moaynro)

5.1 OnucaHue nokKasaTtenem U KpuTepueB OLEHMBaAHUSA KOMMETEeHLUUH,
onucaHue LKan oLueHUBaHuA

Iloxka3aTenn
OLlCHNBAHNSA

Onucanne nmokasaress

O1eHKa «OTIIHYHO)
(3a4TeHo)

OOy4yaeMBIii ~ IEMOHCTPHPYET CIIOCOOHOCTh K TIONHOW  CaMOCTOSATENbHOCTH
(momyckaroTcsi KOHCYJIBTAIMU € IPeroaBaTeleM II0 COIMYTCTBYIOLIMM BOIPOCaM) B
BBIOOpe cmocoba pemieHHs HEHW3BECTHBIX WM HECTaHIApTHBIX 3aJaHuil ¢
HUCIIOJIb30BAHHEM 3HaHPII>i, yMeHI/Iﬁ W HAaBBbIKOB, IMOJYYCHHBIX B XOJC MNPOBCIACHUA
OCBOCHHUA OUCHUIUIMHBI, CJICAYET CUUTATh KOMIICTCHIIUIO Cq)OpMHpOBaHHOﬁ Ha
BBICOKOM ypoBHe. [IpucyTcTBue copMupOBaHHON KOMITETEHIIMN Ha BHICOKOM YPOBHE
O3Ha4YaeT CIIOCOOHOCTh CTYJEHTa K €€ JalbHeHlleMy CaMOpa3BUTHIO M BBICOKOH
aJanTHBHOCTH  NPAKTHYECKOTO MNPUMEHEHHS K  W3MCHSIOIUMCS  YCIOBHSM
poeCCHOHATBHO 3a/1a9H.

O1eHKa «XOPOILIOY
(3auTeHo)

OO0y4aeMBIlf JEMOHCTPHUPYET CaMOCTOSTENFHOE TNPHUMEHEHHE 3HAHUH, YMEHHH U
HaBBIKOB TIPH pELICHUM 33/JaHUH, aHAJOTWYHBIX TEM, KOTOPBIE IIPEIOCTABIISLI
IpernoAaBaTeb MPU MOTEHIHAIbHOM (POPMHUPOBAHUM KOMIIETCHIIUH, HMOATBEPKIACT
Hamuue CcOpMHPOBAHHOW KOMIIETCHIMH, NpUYeM Ha Oojiee BBICOKOM YpPOBHE.
Hannune c(hOopMUpPOBaHHOI KOMITETCHIUU Ha MOBBIIIEHHOM YpOBHE
CaMOCTOSATENFHOCTH CO CTOPOHBI 00Yy4aeMoro Ipy ee MPaKTUYeCKOW JEMOHCTpAluH B
XOJIe PELIeHUsl AHAJIOTMYHBIX 3aJaHUll CleqyeT OLIEHMBAThb KaK IOJOXUTEIbHOE U
YCTOHUYMBO 3aKpPEIUIEHHOE B IPAKTUYECKOM HaBBIKE.

Ornenka
«yIIOBJICTBOPHTEIHHO
(3auTeno)

OOyuaeMblii IEMOHCTPUPYET CaMOCTOSITENBHOCTh B NPUMEHEHUH 3HAHWH, yMEHUH U
HaBBIKOB K PEIICHHIO Y4YEOHBIX 3aJaHWH B IIOJHOM COOTBETCTBHHM C OOpa3LoM,
JaHHBIM TIperojiaBaresieM, IO 33/laHHUsAM, pEIIeHHE KOTOPhIX OBLIO MOKa3aHo
IIpenoaaBaTeseM, clIeIyeT CYUTaTh, YTO KOMIIETEHINsI CPOPMHUPOBaHa, HO €€ YPOBEHb
HEOCTaTOYHO  BBICOK. IlOCKONBKY  BBIBJICHO  Hadu4due  Cc(HOPMHPOBAHHON
KOMIIETEHIIVH, €€ CIEAYEeT OLICHUBATh MOJIOKUTENBHO, HO HA HU3KOM YPOBHE.

Orenka
«HEYIOBIIETBOPUTEIBHOY
(1e 3auTeHO)

OO0y4aeMbIif HEe CIOCOOCH CaMOCTOSTENBHO TMPOICMOHCTPHPOBATh HAIMYHC 3HAHUH
IIpU pEIICHUH 3aJaHui, KOTOphIE OBUIM TPEICTABIICHBI INPEIIOJaBaTEIIEM BMECTE C
00pa3oM UX pemIeHHs, OTCYTCTBHE CAMOCTOSTCIBPHOCTH B IPUMEHEHHH YMEHHS K
HCTIOJIH30BaHUIO METOIOB IPOBEICHISI MPE- AUTUIOMHOM IPaKTHKH M HECTIOCOOHOCTh
CaMOCTOSITENIFHO TIPOSBUTH HABBIK MOBTOPEHUS PEIICHUS IOCTABICHHON 3aJadd II0
CTaHIAPTHOMY 00pa3ily CBHACTEILCTBYIOT 00 OTCYTCTBHHM C(OPMHPOBAHHOMN
KOMITETEHIIHH.




5.2 TunoBble KOHTPONbHbIe 33ad4aHUA UMW UHble  MaTepuansbl,
HeobxoAuMMble ANS OUEHKM 3HaHUWA, YMEeHUM U (UnNn) HaBbIKOB,
XapakTepu3yrLwmux atanbl opMUpoBaHUA KOMMNEeTeHUUN B npouecce
OCBO€eHUA obpasoBaTenibHOM NPOrpamMmMmbl

Kauecmeennwiii gonpoc: yKaxute THIIBI XUMHUYECKHUX CBSI3EH.

3adaua: CocTaBbTe DJIEKTPOHHBIE (OPMYJIBI aTOMOB 3JeMeHTOB. [loKakuTe pacmlpeneneHue 3TUX
aTOMOB TI0 KBAaHTOBBIM (PHEPreTHYECKHM) STYEHKaM B CTAOMIBHOM U BO30YXKIEHHOM COCTOSIHHUSIX.

3adaua: OueHUTh BO3MOXKHOCTh XMMHYECKOW KOPPO3WH MeTalla B 3aIaHHBIX YCIIOBHUSX, MoAOepuTe
METO/IbI 3aILUTBHI.

5.3 lNepeuyeHb BONPOCOB AJI UTOrOBOrO KOHTPOSSi N0 AUCLMNNINHE

1. Crpoenne aroma. KBanToBO-MexaHHMYECKass MOJEb aTroMa. THITEI OpOUTaIeH W TMOPSIOK
3aroNHeHus 3eKTpoHHBIX ypoBHEi. [Ipasuno Kieukosckoro. Ipasuso I'yana. 3anper [aymm.

2. [lepuoanueckas cuctema anementoB (.M. MenneneeBa: cTpykrypa, NEpHOABI, TPYIIIEL,
noarpynmnsl. [lojgoxxenue 31eMeHTOB B IEPUOAMYECKOH cucTeMe. DJIeMEHTSL: s, ,p, d, f.

3. Ilepuoanueckuii 3axoH. [lepruoanueckoe NU3BMEHEHNE CBOMCTB XUMUYECKHUX 3JIEMEHTOB.

4. Oco0eHHOCTH KOBaJEHTHOH CBs3U. HachlliaeMoCTh M HalpaBiICHHOCTh KOBaJCHTHON
cBs3u. Curma, 1, J1eNbTa - CBSI3H.

5. I'mbpumu3anus aToMHBIX opbOutaneil. THUITBI THOPHUON3ANMA U CTEPEOXUMHSI MOJICKYIL.
KpatHocts cBs3u. [lonsipuzyemMocTs KOBaJIEHTHOM CBSI3H.

6. HNonHas cBsI3p Kak KpaWHUN Cilydaid MOJIIpU3alMM KOBAJEHTHOH CBS3U. XapaKTepHbIE
0CcOOEHHOCTH MOHHOM CBS3M: HEHACHIIIAEMOCTb U HEHAIIPaBJIEHHOCTb.

7. Merammueckast CBsI3b U CBOMCTBA BELIECTB C METAIMYECKON CBS3BIO.

8. Bonoponnast cBa3p. MeXMoseKylsipHas M BHYTPUMOJIEKYJISIpHas BOJOpPOJHAs CBS3b.
Bnusinue BogopoAHON CBA3U Ha CBOMCTBA BEILIECTB.

9. Xumus s-3nemMenToB (I rpymmna ri1. moarpymma).

10. Xumus s-3nementoB (I rpynna ri. noarpymnmna).

11. Xumus p-anementos (111 rpynna rii. moarpymnmna).

12. Xumust p-astemenToB (IV, V rpymnma ri1. moarpyrmma).

13. Xumus p-anemenToB (VI-VII rpynmna ri. noarpynma).

14. XapaKkTepuCTHKa MEPEXOIHBIX METAJIOB.

15. Oxcupl: OCHOBHBIE, KIUCIIOTHBIE W amdoTrepHble. HoMeHKIaTypa okcuaoB. XUMHYECKUE
CBOMCTBA U MPUMEHEHNE OKCHJIOB.

16. I'uapokcuasl ocHoBHBle W amdoTepHble. HoMeHKnaTypa M HOJy4eHHE THIPOKCHUIOB.
XUMHYECKHE CBOMCTBA U IPUMEHEHUE THIPOKCUIOB.

17. Kucnotsl. HoMenknaTypa, noiaydeHue, XMMHUYECKHE CBOMCTBA U IPUMEHEHHUE KUCIIOT.

18. Conu: HOpMalIbHBIE, KHCIIBIE U OCHOBHBIE. [loTydeHne u cBoiCTBa coyel.

19. XUMUS KOMIUIEKCHBIX COCTUHEHMH.

20. XUMHUYECKHE CBONCTBA IPY30B, IEPEBO3ZUMBIX CYJaMU.

21. Kraccs! n xumus noxapa. Bunsl 1 xumMudeckast mpupo/ia BO3TOpaHus

22. KonnuecTBeHHbIE 3aKOHBI XHMMM: 3aKOH COXPAaHEHMsI MAacChl, 3aKOH COXpPaHEHUS
9HEPTUH, 3aKOH SKBUBAICHTOB M KPaTHBIX OTHOILECHUH.

23. DK30 M SHIOTepMUYECKHEe peakuu. [loHaTre o Termiorax o0pa3oBaHUs BEIIECTB. 3aKOH
I'ecca u cnencTBus U3 Hero.

24. OneMeHTbl TEPMOAMHAMHUKH. 3aKOH COXpAaHEHUs DJHEpPrHU. BHYTpeHHsAS 3HEprus u
sHTanbnus. [lonarue o0 3uTponMu. Mi3MeHeHne SHTPONNH IPU XUMUYECKUX IPOLIECCAX.

25. Onepruss ['mb606ca (M300apHO-M30TEPMHUUYCCKUN TIOTEHIMAI) M €€ HW3MEHEHHE IpHU
XHUMUYECKUX mpoueccax. Y paBHenue ['uoboca-I"ensMronpua.

26. 3aBUCUMOCTb CKOPOCTHM XUMHYECKOW peakUMH OT KOHLEHTPALUUU PEarupyroiux
BEIIEeCTB. 3aKOH JeHCTBYOmuUX Macc. KOHCTaHTa CKOpPOCTH peakIuy.

27. 3aBHCHMOCTh CKOPOCTH XMMHYECKHMX pEaKIMHd OT TeMImeparypbl. TemmepaTypHbIH
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ko3 duument ckopoctu peakuun. [pasuno Bant-I'odda.

28. [lonsatne 00 »HepreTndeckoM Oapbepe, aKTUBHBIX YacTHIAX M DHEPTHH aKTHBAIIHU.
YpaBuenne Appenuyca. [lepexomHoe cocTtossHHE (aKTHUBHPOBAHHBIM KOMITIEKC). VICTHHHASs SHEPTHS
aKTHUBAITMH JICMECHTAPHON PEaAKIUU.

20. l'omorennsld u rereporeHHbI Katanu3. [loHsATHE O MexaHM3ME KaTaaluTHUYEeCKUX
mporteccoB. Ponbk amcopOumm B reTeporeHHOM Karanmu3e. Karamm3aTopel: IHCIEpCHOCTH, CIIEKaHWe,
KaTamuTHIecKue sapl. MTHruOuTOpEL.

30. OOpatuMble ¥ HEOOpaTHUMbIE pPEaKIHUU. XUMHUYECKOS PAaBHOBECHE B TOMOTCHHBIX U
reTeporeHHpIX cucreMax. KoHcTanTa paBHOBecusi. CMeIIeHNE XUMHUYECKOTo paBHOBecws. [IpuHmmm Jle
[TaTense.

31. PactBOpel Kak roMoOreHHbIE MHOTOKOMIOHEHTHBIE cucTeMmbl. ConbpBaranus. ['uapaTHas
teopust pactBopoB .M. Menneneena.

32. PazbaBnerHbIC PACTBOPHI HEANIEKTPOIUTOB. M eanbHbIE PaCTBOPHI.

33. Ocmoruueckoe naBieHue. Teopus pazOaBieHHbIX pacTBopoB Baut-I'odda. [laBnenue

HACBILIEHHOTO Mapa-pacTBOPUTENS HaJl pacTBopoM. IloHMKeHne naBIeHus mapa-pacTBOPOB.
34, 3akonsl Opancya-Mapu Payns.

35. MeTtoas! omnpeneieHus MOJEKYJSIPHBIX Macc pacTBOPEHHBIX BemiecTB. Kpuockomusa u
30YILTHOCKOITHSI.

36. Teopust snextponutuyeckol auccouuauuu C. AppenHuyca. CTeneHb AHUCCOLUALUU
3JIEKTPOJIUTA U €TO0 CBS3b C N30TOHUYECKUM KO3 (DUITHEHTOM.

37. CunbHble U ciia0ble AMeKTpoauThl. KOHCTaHTa TUCCOLMAIUK CTA0BIX AJICKTPOJIUTOB U e
CBsI3b CO CTEIEHBIO TMCCOLMAIMH. 3aKOH pa3baBneHust OCTBANbB/IA U MIPEIEIbI €r0 IPUMEHEHUSI.

38. Honnsie paBHOBeCHS B pa30aBICHHBIX pacTBOpax AJIEKTPOIUTOB U Teopus C. AppeHuyca.

40. Bonopoansiii nokazarens pH. Maaukaropsl. Juccounanus Boasl. MonHoe npousBeneHue
BoJbl. CTyneH4aTasi IMCCOLMAIUS CIa0BIX AIIEKTPOIUTOB.

41. OOMeHHbIE peakliy MeXITy MOHAMH. YCIIOBHS MPAKTHYECKOW HEOOPATHMMOCTH MOHHBIX
peaKuui.

42. I'unponus coneit. Pasnuunble cimyuyam ruzaponusza. CreneHb ruaponusa. Bnuszue
TEeMIepaTyphl U KOHIIEHTPAIlMU Ha CTEeTIeHb Tupoin3a. KoHcTanTa ruaponmsa.

43. AncopOrtus 1 e€ pa3sHOBHIHOCTH.

44. HucnepcHple cuctembl. Kinaccudukanus. Kiacchl reTeporeHHbIX AUCHEPCHBIX CHCTEM U
WX XapaKTePUCTHKA.

45. Komnonmueie cuctemsl. JInodoOHBIE W MHOGMIBHBIC KOJIOUIHBIE pacTBOphl. CocTaB U
CTpoeHHEe THOPOOHBIX KOJITOUIOB (MHUIIEIIA).

46. MeTtop! OTy4eHUs] KOJUIOUAHBIX PACTBOPOB: KOHAEHCAIMH, JUCTIEPTUPOBAHUS U NENTH-
3aInu.

47. ArperatuBHas yCTOHYMBOCTh JHO(OOHBIX KoywtonaoB. Koarymsmus auo(hoOHBIX
KoyonJ0B. (DakToOphl, BBI3BIBAIOIIME KOAryJlsalnuio. MexaHu3M M KHHETHKAa KOaryJsuu 30Jei
AIIEKTPOITUTAMH.

48. CBOIiCTBa KOJUTOMIHBIX CUCTEM. J[BOMHOM AIEKTPHYCCKUN CIIOH U DJIEKTPOKHHETUICCKUE
SIBJICHUS. DIEKTpodope3 1 ANEKTPOOCMOcC.

49. Kunernueckas ycroitunBocts 30mei. Cenumentanus. Juddysus.

50. OxucnurenbHO-BoccTaHOBUTENBbHBIE  peaknmu  (OBP).  Kiaccudukammus ~ OBP.
Baxueiiiie OKUCIUTENN U BOCCTAHOBUTETH. Bimstaue cpespl Ha mporekanne OBP.

51. lanpBanmyeckue sneMeHThl. YpaBHeHue HepHcrta. OKHCINTENBHO-BOCCTAHOBUTEIHHBIE
MTOTEHITUAITBL.

52. DIIEKTPOJIN3 PACTBOPOB U JIEKTPOIIH3 PACIIABOB COJICH.

53. OcHOBHbIE BUBI KOPPO3UH. DIEKTPOXUMHUYECKas KOPPO3Us METANIOB. MeToAbI 3alIUThHI
METAJIJIOB OT KOPPO3UH.

54. Crpoenne u KiaccupUKanus MoauMepoB. MoroMepsl. Omuromepsl. I'eoMerpudeckas
(dhopma makpomosekyll. ['oMoIoIMMepsl B TeTePOTIOTUMEPHI (COTIOTUMEPHI).

55. TepmornacTu4HbIE u TEpPMOpPEaKTUBHEIE IIOJIUMEPBEL. ITonuctupou.
®enonpopManbIETHAHBIE CMOITBI.

56. Peakuuu nonuMmepusanuu U peakuuy MOJIUKOH/IEHCAIINH.

57. CBoiicTBa MOJIMMEPOB.

58. Kayuyku: HaTypanpHbli W CUHTeTHMYECKMM Kayuykd. Bunpl, cBoiictBa. PesuHa.

Bynkanuzamms kaydyka.
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59. Bonokna: HarypanbHble, HCKYCCTBEHHBIE, CHHTETHYECKHE. BuAbl CHHTETHYECKHX
BOJIOKOH. CriocoOr1 popmoBanus. OtaenbHble npeacraButend. Jlascan. Kanpos.

60. AMWHOKHCIIOTBI, OCITKH: CTPYKTYpa, GYHKITAH B TIPHPOJIE.

61. JHK u PHK. Hykneotunsl. Ctpykrypa IHK u PHK.

62. [lonmmcaxapunpl: Kpaxmal, LeUI0103a, HMHYyTUH. COCTaB W CTpOEHHE, OCOOEHHOCTH
Kpaxmaia " LEJITI0NI03bI.

63. KauecTBennslii aHaM3. XMMUYECKUE U HHCTPYMEHTAJIbHBIE METOABI aHAIN3a

5.4 MeToamnyeckue peKoMeHAaLMU K NPOBEAEHUI0 UTOFOBOro KOHTPOISA No

AUCLUNINuHe
Ha I/ITOFOBBIﬁ KOHTPOJIb BBIHOCHUTCA y‘ie6HBIﬁ Matcepual, paCCMOTpCHHBIﬁ Ha JICKIIMOHHBIX H
na60paT0prIX 3aHATHUAX, a TaKKEC TEMBI, KOTOPBIC 6I>IJ'II/I MPEAIONKEHBI IJI1 CaMOCTOATEIIBHOTI'O U3YUCHU .

dopmoli TIpOBEIICHUST WTOTOBOTO KOHTPOJIS TIO JAaHHOW WCHWIUIMHE SBISETCS 3K3aMeH, KOTOPHI
MPOBOAUTCS B YCTHOM (oOpME C HCIOIB30BAaHHEM OWIIETOB, COAEPXKALINX TEOPETHUYECKYIO W
MPaKTUYECKYI0 4acTh. Taxke MOMyCTUMO MPOBEACHHE UTOTOBOTO KOHTPOJS B MHCBbMEHHOH (opme. O
(hopMe TpoBeIeHNST HITOTOBOTO KOHTPOJISI CTYIEHTHI IOJDKHBI OBITH ONOBEIIEHBI 3a0JIarOBPEMEHHO.

Bo BpEMs IMOATOTOBKHU K OTBETY HA 3K3aMCHC UCIIOJIb30BAHUC CHpaBO‘lHOﬁ JIMTCPATYPbI HC JOIYCKACTCA.

6 [lepeyeHb OCHOBHOW U AOMNONHUTENILHOW y4YeOHOM nuUTepaTypbl,
Heob6xoaMMon ANA OCBOEHUA AUCLUNINHBLI (MOAYIA)

6.1 OcHoBHasi yyeOHasi nuTepaTypa

1. T'munka, H. JI. 3agaun u ynpakHenus o oOmieit xumus : yued.-npakt. nocodoue / H. JI. ['nunka ;
non ped. B. A. Ilonkosa, A. B. babkoBa. — 14-e uzn. — M. : U3narenscto FOpaiit, 2018. —
236 c¢. - Pexum gpocryma: https://biblio-online.ru/book/42CADAEO0-F729-47F0-BD2C-
9BF1FA027806/zadachi-i-uprazhneniya-po-obschey-himii

2. T'munka, H. JI. O6mas xumus B 2 T. Tom 1 : yaeOHHK a1 akagemudeckoro OakamaBpuata / H. JI.
I'muuka ; mon pen. B. A. Ilomkoma, A. B. baOkoBa. — 20-¢ u3n., mepepab. u jmom. — M. :
WznarensctBo  IOpaiit, 2018. — 353 c¢. - Pexum goctyma:  https:/biblio-
online.ru/book/736D053E-E77C-4726-8CC5-F8E756E674A5/obschaya-himiya-v-2-t-tom-1

3. T'munka, H. JI. O0mast xumus B 2 1. Tom 2 : yueOHHK s akageMmudeckoro Oakanaspuata / H. JI.
I'mmaka ; mox pen. B. A. IlomkoBa, A. B. babkoBa. — 20-e¢ m3x., mepepab. u mom. — M. :
WznatensctBo  FOpaiir, 2018, — 379 c¢. - Pexum pgocryma:  https:/biblio-
online.ru/book/EBE718FD-189B-494E-A633-DCA7F607FCC9/obschaya-himiya-v-2-t-tom-2

4. Jlenncona, E. C. Anaimmtnueckas xumus : yaeonoe mocoodue / E. C. leancosa. - Omck : OVBT,
2011. - 162 c. - Pexxum goctyna: http://liboivt.wixsite.com/biblioteka

5. JenucoBa, E. C. Koncnekr nekumii mo nucrumiuHe "Xumus" : ygeOHoe mocobue / E. C.
Henucona. - Omck : OMBT, 2009. - 165 c.- Pexxum noctyma: http://liboivt.wixsite.com/biblioteka

6. J[eprauesa, I.H. ['maponus coneit : yue6Hoe nocodue / M. H. leprauesa. - Omck : OUBT, 2011.
- 25 c.- Pexxum pgocrymna:http:/liboivt.wixsite.com/biblioteka

7. JHeprauera, M. H. Xumus nonumepos : yueObHoe nocobue / M. H. Jleprauesa. - Omck : OUBT,
2011. - 82 c.- Pexxum nocryma: http://liboivt.wixsite.com/biblioteka

8. 3amaun W ynpaxKHeHHs 1Mo 0o0IIel xumuM : yueOHoe mocooue / mox pea. H. B. Kopopuna. - 4-¢
u3a., mepepad. - M. : Beicmas mkosna, 2008. - 256 c.

12


http://liboivt.wixsite.com/biblioteka

6.2 [ononHuTenbHas yuebHas nuTepatypa

1. Bonxos, B. A. Brigaronuecss xumukn mMupa : ouorpadudeckuii cnpas. / B. A. Bonkos, E. B.
Bonckuii, I'. Y. Ky3nenona. - M. : Bricias mikona, 1991. - 656 c.

2. T'enpdpman, M. U. Komnongnast xumus: yaeonuk / M. U. I'ensdpman, O. B. KoBanesnu, B. I1.
ocTpaTtoB. - 5-¢ wusm., crep. - CII6. : Jlawp, 2010. - 336 c.- Pexum pocryma:
http://e.lanbook.com/view/book/4029/

3. JHenncona, E. C. Metoamueckne yKazaHusi K KOHTPOJIBHBIM paboTam 1o aucuuiumae "Xumus" /
E. C. J[enucoa. - Owmck : OWBT, 2009. - 60 c.- Pexum pocryna:

http://liboivt.wixsite.com/biblioteka
4. Jlenucona, E. C. MeToauueckue yka3aHusl K JJaOOpaTOPHBIM paboTaM Mo Aucuuruinae "Xumus" /

E. C. Jenucoa. - Owmck : OWBT, 2009. - 26 c.- Pexum pocryna:
http://liboivt.wixsite.com/biblioteka
5. JepraueBa, 1. H. Meroanyeckue yka3zaHUs IO H3YYEHHUIO IUCHUILIMHBL "Xumusa" : s

CTYJEHTOB OYHOTO M 3a04. 00ydeHus Bcex cnenuainpHocTe / M. H. Jleprauesa. - Omck : OVBT,
2009. - 28 c.- Pexxum nocryma: http://liboivt.wixsite.com/biblioteka

6. JHeprauea, M. H. Xumus. Tectsl ans moaroroBku k deneparbHOMy WHTEPHET-3K3aMEHY : 0.
tectoBeIX 3amanmii / WM. H. JlepraueBa. - Owmck : OHUBT, 2011. - 88 c.- Pexmm
nocryma:http://liboivt.wixsite.com/biblioteka

7. Xwummus: yueOnuk/[mon pen. JI. H. bnmmuosal.- CIIb.: Jlanp, 2012. - 480 c.- Pexxum mocryna:
http://e.lanbook.com/view/book/4040/

6.3 lMepuoaunyeckne uspaHus
31. Xumus u xu3Hb - XXI Bek [Teker] : HaydHO-NOMy SIpHBIN )KypHaIL. - M. : XuMus u xu3sb, 1996 - . -
Brixoaut exxemecsuno. - ISSN 1727-5903

7 [epeyeHb pecypcoB UHGpOPMaALMOHHO-TENEKOMMYHUKALUOHHOMN
cetn "UHTepHeT" (manee - ceTb "WHTepHeT"), HeOOXOAUMBLIX ANS
OCBOEHUS aucumMninHbl (Moayns)

1. DOnextponHas OuOmnoTteyHas cucrema «JlaHp»  [OnekTpoHHBIH  pecypc]. —  Pexum
noctyna:https://e.lanbook.com/
2.  Hayunas snextponHast oubnmoreka [D1eKTpoHHBIN pecypc]. — Pexum moctyma: https:/elibrary.ru/

3. Maremarnueckuii  moptan  «EqWorld»  [OnekTponnsrii  pecypc]. — Pexum gocrtyma:

http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
4. Dmnexrponnsiii katanor HUABT [OnexrponHslii pecypce]. — Pexxum moctyma: http://libcat.nsawt.ru/

8 TMepeyeHb WHMOPMALMOHHLIX TEXHONIOMMW, UCMNOSNb3yeMbIX MNpU
ocyllecTBlieHUM obpasoBaTenbHOro npouecca MO AUCLUUMNIIMHE
(Moaynio), BKMO4YasA MNepeyeHb NPOrpaMMHOro obecneyeHust U
MH(OPMaALMOHHbIX CMIPABOYHbIX cUCTEM (NPU HEOGXOANUMOCTH)
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http://liboivt.wixsite.com/biblioteka
http://liboivt.wixsite.com/biblioteka
http://e.lanbook.com/view/book/4040/
https://e.lanbook.com/
https://elibrary.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://libcat.nsawt.ru/

1. MS Excel. MaTremarnuyeckue BEIYUCIEHUS
2. Matlab. MaremMaTnueckue BEIYACIEHUS
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9 OnucaHme mMaTepuanbHO-TeXHU4YecKon 6as3bl,
ocyliecTBNIeHMA obpa3oBaTenbLHOro npouecca nNo AuUcCUUNIINHE

(Mopynito)

HeoOxogumon AnsA

n/n

HaumMmeHoBaHue BHUAA
o0pa3oBaHusi, YyPOBHS
o0pa3oBaHusi, npodeccuu,
CIIeNHAJTBbHOCTH, HANIPABJICHUA
MOArOTOBKH (/I
npo¢ecCHOHAIBLHOIO
o0pa3oBaHus), OJBHAA
JOMOJTHUTECJILHOI'O
oOpa3zoBaHus

HanmeHnoBaHMe 060py10BAHHBIX Y4eOHBIX
Ka0UHETOB, 00bEKTOB /ISl TPOBeIeHUsI
NMPaKTUYECKUX 3aHATHH, 00bEeKTOB
¢usuyeckoii KyJIbTyphI H CHIOPTA C
nepeYyHeM OCHOBHOI'O 000PY/I0BAHUS

Anpec (MecTONOJI0KeHUE)
Y4eOHBIX KAOMHETOB, 00HEKTOB
A5l IPOBeieHHs] MPAKTHYeCKUX
3aHATHIT, 00bEKTOB (PU3NYECKON

KYJbTYpPBI M criopTa (¢
yKa3zanueM HOMepa MoMeIeHust
B COOTBETCTBHH € JOKYMEHTAMH

0I0pO TeXHUYeCKOii
HHBEHTAPU3aLUH)

15.15

Xnumus

Y4eOHast ay TUTOpHS IS IPOBEICHHUS
3aHATHH JIEKIIMOHHOTO TUIA: YICHUYECKas
napra - He MeHee 42 IIT., CTON
MPENoaBaTeNbCKUi - He MeHee | mT.,
JIOCKa y4ueOHas - He MeHee | mT., 9KpaH
MPOEKIMOHHBIH - HE MeHee | WT., CTy -
He MeHee 84 IIT., paMKU OPTPETHBIE - HE
MeHee 23 miT.

644099, r.Omck, yi. Bana
Anexkceena, 1. 2 (NeNe
22,23,24,25 Ha TOATAXKHOM
rane (11I1), 5 atax)

Jlaboparopust Xumuu: yaeOHast mapTa - He
MeHee 13 1T., cToN mpenoaaBaTeabCKUM -
HE MEHee 2 IIT., J0CKa y4eOHas - He MEHee
1, 5KpaH IPOEKINOHHEIN - He MeHee | miT.,
CTYIX - He MeHee 26 IIT., paKOBHHA - HE
Mmenee 1 mr., mkad - He MeHee 2 mT.,
yueOHbIe IUIaKaThl B paMKax - He MeHee 5
LIT., BBITSDKHOM miKad -He meHee | mT.,
- MeTaiyeckuil mkad -He meHee 1 mrT.,
ceii( - He MeHee | WIT., IUIAKaTHULIA - HE
MeHee | mT., yueOHbBIE CTEH/IBI -HE MEHEe
4 mit., yueOHbIe TUTakaThl -He MeHee 21
LIT., XUMHYECKas ocyza - He menee 30
IUT., XUMHYECKHUE PEAKTUBEI - HE MeHee 53
IIT., XHUMHYECKOE 000PYIOBAHUE - HE
MeHee 21 mT.

Y4eOHast ay TMTOpHS AJIsl IPOBEACHUS
TPYNIIOBBIX U MHIUBUIYATBHBIX
KOHCYJIbTAIMK: yueOHas rmapra - He MeHee
13 mT., cTONM NMpemnoaBaTeIbCKUi - He
MeHee 2 IIT., Tocka yueOHas - He MeHee 1,
9KpaH IIPOCKLIMOHHBIH - He MeHee | mT.,
CTYIN - He MeHee 26 1IT., paKOBHHA - HE
MeHee | mT., mkag - He MeHee 2 MT.,
y4eOHBIe IUTaKaTHl B paMKax - He MeHee 5
IT., BRITSDKHOM mKad -He MeHee | miT.,
- MeTayuTHdecknii mKkad -He MeHee | mrT.,
ceiid - He meHee | mIT., IUTaKaTHUIIA - HE
MeHee | mT., yaeOHbIe CTeH/IB -HE MEHEE
4 mT., yueOHBIC TIIAKaTH -HE MeHee 21
IT., XUMHYECKas rocya - He menee 30
IIT., XUMUYECKHE PEaKTUBEI - HE MeHee 53
HIT., XHMHYECKOE 000Py/I0BaHUE - HE
menee 21 .

644099, r.Omck, yi. VBana
Aunekceena, 1. 2 (NeNe 48,49 Ha
noataxxkHoM riane (111), 4
3Tax)
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YueOHast ay IuTOPHS ISl IPOBEICHUS
TEKYIIEro KOHTPOJIST K IPOMEXKYTOYHOM
aTTecTanuy: yueOHas rnapra - He MeHee 13
IIT., CTOJI TIPETI0IaBaTENILCKHH - HE MEHee
2 mt., focKa ydeOHas - He MeHee 1, 3KpaH
MPOEKIIMOHHBIN - HE MeHee | WT., CTyJ -
HE MeHee 26 IIT., paKOBHHA - He MeHee |
mT., mKad - He MeHee 2 mT., yueOHbIe
IUTaKaThl B PaMKax - He MeHee 5 MIT.,
BBITSDKHOU mKa¢ -He MeHee | miT.,
- MeTajnyeckuil mkad -He mexee 1 .,
ceitd - He meHee | 1IT., MTaKaTHUIA - HE
MeHee | mT., yueOHBIE CTEH/IBI -HE MEHEe
4 mir., yueOHbIe TUTaKaThl -He MeHee 21
LIT., XUMHYECKas nocyza - He menee 30
IIT., XHMHYECKHE PEaKTUBHI - HE MeHee 53
IIT., XHMHYECKOE 000PyIOBaHUE - HE
MeHee 21 .

ITomelenue mis caMOCTOATEILHOM
paboTHI: oneparoHHas cCucTeMa
Windows, maket mporpamm Microsoft
Office, CIIC Koncymnprant [IJIFOC,
I'APAHT, nocka - He MeHee 2 IIT., dKpaH -
He MeHee 2 WIT., mKag - He MeHee 2 T,
CTeHBI - He MeHee 10 1mIT., CTOJM - HE MeHee

43 wrt., CTY] - HE MeHee 48 mT.

644099, r. Omck, yn. MBana
Anexceena, 1. 2 (NeNe 52,
53,54,55 Ha mO3Ta)KHOM ILIaHE
(111), 3 sTax)
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