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CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pe3ynbTaToB 0byyeHust No aucumnInHe (Moaymo), COOTHECEHHBIX C MaHNPyeMbIMU
pesynbTatamy 0CBoeHMsi 06pasoBaTebHOM NPorpamMmel

2. MecTo oMcuUMNnHbI B CTPYKTYpEe OCHOBHOM NpodpeccuoHanbHoi 06pas3oBaTtenbHOM NporpamMmbl Beicluero obpasoBaHus

3. Ob6bem ancumnnnHbl (MOJJ,yJ'IF!) B 3a4eTHbIX eanHnuax Cc ykadaHnem Konmyecrtea 4acoB, BblAeNIeHHbIX HA KOHTakKTHYO
paboTy obyyatowmxcsi ¢ npenoaasatenem (Mo Bugam y4ebHblx 3aHATW) 1 HA CaMOCTOSITENbHYO paboTy 0byHatoWwmnxcs

4. ConepxaHvie OMcUMNvHbl (MOgyns), CTPYKTYPUPOBaHHOE Mo TeMaM (pasgaenam) ¢ ykasaHueM 0TBEAEHHOro Ha HuX
KONMYeCTBa aka4eMNYeckmx YacoB 1 BULOB y4eOHbIX 3aHATUIA

4.1. CTpyKTypa 1 TEMATMYECKUIA NNaH KOHTAKTHOW 1 CAMOCTOSATENbHOM paboTbl MO LUCUUMNAVHE (MOLYIIO)

4.2. CopepxaHvne oUCLUNINHbI

5. MepeyeHb y4ebHO-MeTOANYECKOr0 0BecrneyeHnst 4is CaMOCTOSTENbHOM paboThl 0ByJaOWUXCSA N0 ANCLUMINHE
(Momynio)

6. POHLA OLLEHOYHbIX CPeacTB No ANCUUNANHE (MOLYN0)

6.1. MNepeyeHb KOMNETEHLWIA C yKa3aHNeM 3TarnoB UX (hOpMMPOBaHMS B MPOLIECCEe OCBOEHUSI 06pa3oBaTefbHOM
NPorpammbl 1 POPM KOHTPONS UX OCBOEHUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHUA KOMMEeTEHUMI Ha pas3nuyHbIX aTanax ux goopmMnpoBaHus,
onncaHue wkan oueHnBaHu4

6.3. Tunosble KOHTPONbHbIE 3a4aHNA NN NHble MaTepuanbl, HGOﬁXO,D,I/IMbIe Ans OueHkKu 3HaHI/II7I, YMeHI/II7I, HaBbIKOB U
(unun) onbiTa 0EATENbHOCTU, XapakTepUayoLMX 3Tanbl (POPMNPOBAHNS KOMMETEHUNIA B NPOLECCe OCBOEHNS
06pasoBaTtenbHON NporpamMmbl

6.4. MeTtoounyeckne martepuansbl, onpegendtowmne npouenypbl oLleHnBaHnA 3HaHWN, yMeHVIVI, HaBbIKOB U (I/IJ'II/I) onbiTa
0eaTeNnbHOCTN, XapakTepusyrwmx atansbl PopM1MpoBaHns KOMMeTeHUunmn

7. MNepeyeHb OCHOBHOM 1 JOMONHUTENLHOW y4ebHOW nMTepaTypbl, HEO6X0AMMON AN OCBOEHMS AMCUMUMINHBI (MOLYNS)
7.1. OcHoBHas nutepatypa

7.2. ononHutensHasa nutepatypa

8. MepeyeHb pecypcoB NHOPMALMOHHO-TENEKOMMYHMKALMOHHON ceTn "MIHTEpPHET", HEOBX0ANMBIX LSt OCBOEHUS
AVCUMNNUHBI (MOOyNS)

9. MeToamyeckure ykazaHus ons oby4alowmxcs No OCBOEHNIO ANCLMNANHBI (MOOYNS)

10. MNepeyeHb MHPOPMALMOHHBIX TEXHONOTUIA, UCMONb3YEMbIX NPW OCYLLECTBIEHNN 06pa3oBaTeNbHOr0 NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPABOYHBIX CUCTEM (MpU
HeobXxo4MMOoCTK)

11. OnncaHne matepuanbHO-TEXHUYECKOR 6a3bl, HEOOXOAUMON AN OCYyIEeCTBNEHUS 06pa3oBaTeNbHOro npouecca no
aucumnianHe (Moaynio)

12. CpencTBa agantauuv npenogaBaHns AUCLUMNUHBI K NOTPEBHOCTAM 06yyatoWwmxcs MHBANULOB 1 UL, C
OrpaHnyYeHHbIMN BO3MOXHOCTSAMU 340POBbS
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Mporpammy avcuunnvHel paspabdoTan(a)(n) BoueHT, K.H. (ooueHT) Mudptaxos M.H. (Kadpenpa xummm n akonoruum,
NHxeHepHo-cTponTensHoe otaeneHue), MNMiftahov@kpfu.ru ; poueHT, k.H. CyneiimaHos U.®. (Kadenpa xumun n
akonoruu, NHxeHepHo-cTpoutenbHoe otaenenue), lIFSulejmanov@kpfu.ru

1. MepeyeHb NnaHUPYEMbIX pe3ynbTaToB 06y4eHUsi MO AUCLMMIINHE (MOLY/I0), COOTHECEHHbBIX C MaHUpPyeMbIMM
pe3ynbrataMym ocBoeHUsi o6pa3oBaTesibHOWM NPOorpamMMbli

BbII'IyCKHI/IK, OCBOUBLINIA AUncunnianyy, OonXeH obnapatb cnenyrowmMm KOMNeTeHUnAaMin:

LWndop PaclumndppoBka
KOMMeTeHLUun npuobpeTaeMor KOMNETEHLUN
OK-4 CNOCOBHOCTBIO MCMONb30BATH OCHOBbI MPABOBbIX 3HAHWIA B Pa3NYHbIX cdyepax
[esTenbHOCTM
OK-9 rOTOBHOCTbIO MO/b30BaTbCS OCHOBHbIMM METOA4AMU 3aLUUTbl MPON3BOLCTBEHHOIO

nepcoHana u HaceneHus oT BO3MOXHbIX NOCNeACTBUIA aBapuid, KatacTpod,
CTUXUIAHBIX BencTBui

OriK-4 MOHMMaHMEeM CYLHOCTM M 3HAYeHUs HpopMaLn B pasBnTMm COBPEMEHHOIO
o6LwecTBa, CNOCOBHOCTLIO NonyyaTh U 06pabaTbiBaTh MHOPMALMIO U3 PA3NNYHbIX
MCTOYHMKOB, FOTOBHOCTbIO MHTEPMNPETUPOBATL, CTPYKTYpPUPOBaTh 1 0OPMASATb
MHChOpMaUMIO B LOCTYNHOM ANs ApYyrux Buaoe

MK-14 YMEeH1eM npoBoANTbL MEPONPUATMA NO NPOoPuIakTUKe NPON3BOACTBEHHOIO
TpaBmMaTMaMa 1 npodpeccmoHanbHbIx 3aboneBaHuii, KOHTPONMPOBaTL cobnoaeHne
9KONOrn4eckoin 6e30nacHOCTU NPOBOAUMBIX PABOT

MK-5 CMOCOBHOCTBIO NPUHMMATL y4YacTue B paboTax No pacyeTy U NPOeKTMPOBAHNIO
netanei u y3nos MawMHOCTPOUTENBHbBIX KOHCTPYKLUIA B COOTBETCTBUM C
TEXHUYECKMMMW 3a0aHNSMU U MCMONb30BAHWEM CTAHOAPTHBIX CPEACTB
ABTOMATU3aLMMN NPOEKTMPOBAHNSA

BbINyCKHMK, OCBOMBLUIMIA QUCUMUNNHY:

JonxeH neMOHCTpMPOBaTh CMOCOBHOCTL Y FTOTOBHOCTb:

BbINyCKHMK, OCBOMBLIWA ANCUNMINHY:

JonxeH 3HaTb:

-OCHOBHbIE NMOHATUS, 3aKOHbI U MOAENN XUMUYECKUX CUCTEM;

-OCHOBHblE 3aKOHOMEPHOCTW NPOTEKAHUS XUMUYECKMNX PeakLi, XUMUYECKYIO KUHETUKY U TEPMOANHAMUKY,
SHEepPreTuky XMMM4eCcKnx NpoLeccos;

-OCHOBbI CTPOEHNS U PEaKLMOHHOW CMOCOBHOCTU BEILECTB;

-Knaccugukauumio, CBOMCTBa U 06n1acT BO3MOXHOIO NPYMEHEHNSI OCHOBHbIX KNIACCOB HEOPraHNYeCKmX 1
opraHvyeckux CoeauHeHui;

-MeTObl aHann3a B3aMMOLENCTBMSA YENOBEKA U ero AesTENLHOCTM CO Cpeaoin obutaHus;

-OCHOBbI B3aUMOLENCTBMA XMBbIX OPraHM3MOB C OKpYXalolern Cpeon;

-XapakTepUCTMKN BO3pacTaHMs aHTPOMOreHHOro BO34ENCTBNS Ha NPUPOAY, MPUHLIMNBI PaLMOHANIBHOMO
NPYPOAONONb30BaHNS;

-0nacHoCTU cpeapbl 0buTaHus (BUAabl, knaccumepukaumio, Nons AeniCcTBrs, UCTOYHNKN BO3HUKHOBEHNWS, TEOPMIO 3aWUThI).

JonxeH ymeTtb:

-CNOoNb30BaTh (PyHOAMEHTaNbHble NOHATUS, 3aKOHbI 1 MOAENN KNaCCUYECKOM U COBPEMEHHOMN XUMNK;
-BbIMOMHATb PacyeTbl N0 OCHOBHbLIM 3aKOHAM XMMMWWN B XUMUYECKOWN TEPMOANHAMUKE, XMMUYECKOM PaBHOBECUM,
NEKTPOXMMUUN, XUMUYECKON KMHETUKE 1N PN3NKO-XMMUYECKOM aHanuse.

-OCYWECTBNATb NOCTAHOBKY U pelleHre 3a4ay C MCMob30BaHMEM 3HAHUIA XMW B 0BNacTu NPogeccrnoHasbHON
nesiTenbHoCTy.
-OCyWeCTBNATb B 06WEM Bie OLUEHKY aHTPOMOreHHOro BO34eCTBUSI Ha OKPY>XatoLlyto cpeay C Y4EeTOM Creumncukm

NPVPOLHO-KNMMAaTNYECKNX YCNOBWIA.

HonxeH Bnagetb:

-MeTofaMu SKCMepMEHTaNbHOrO UCCNeA0BaHMs B XMIMW: MNaHNpPOoBaHMe, NoCTaHoBKa 1 06paboTka aKCNepuMeHTa;
-MeToAaMm TEXHUHECKOI N TEXHONOMMYECKON oLeHKM ywepba oT AesTeNbHOCT NPeanpusaTus,
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-MeToaamm Bbibopa paumoHanbHOro crnocoba CHXEeHUS BO3AEVCTBUS Ha OKPYXatollyio cpeay.
JonxeH AeMOHCTPMPOBaTh CMOCOBHOCTb 1 FOTOBHOCTb:
-NPUMEHSITb NOJy4YEHHbIE 3HAHWS Ha NPaKTUKe.

2. MecTO AMCUMNNUHDBI B CTPYKTYpe OCHOBHOW NpodheccroHanbHon o6pa3oBaTenibHON NPorpamMbl BbiCLLETO
obpasoBaHus

LaHHas y4ebHas oncumnnmHa BkitodeHa B pasgen "b1.6.9 OucumunnunHbl (Mooynm)" OCHOBHON NpodpeccuoHanbHol
obpaszoBatenbHoi nporpammel 15.03.02 "TexHonornyeckme MalwmHel 1 obopynosaHue (MmapaBnnyeckme MalmHebl,
rMaponpMBOLbLI M rMAPONHEBMOABTOMATIKA)" M OTHOCUTCS K 6a30B0oI (06WenpotheccuoHanbHOM) YacTu.
OcBauBaetcs Ha 1 kypce B 1, 2 cemecTpax.

3. O6bem aucuMnanHbI (MOAYNs) B 3a4eTHbIX eAuHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmuxcs ¢ npenopasaresnem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatlomxcs

O6was TpynoeMKOCTb ANCLIMINHBI COCTaBASIET 6 3a4eTHbIX(ble) eauHuML(bl) Ha 216 yaca(os).

KoHTakTHas paboTa - 68 4aca(oB), B TOM 4ucie nekuun - 34 yaca(os), npakTnyeckne 3aHsaTus - 0 yaca(os),
nabopatopHbie paboTbl - 34 yaca(oB), KOHTPONb CAMOCTOSTENbHOM paboTsl - 0 Yaca(os).

CamocTositenbHas pabota - 112 yaca(os).
KoHTponb (3a4éT / ak3ameH) - 36 yaca(os).
®dopma NPOMEXYTOHHOr0 KOHTPONS AUCLMUMNANHBI: 3K3aMeH B 1 ceMecTpe; 3a4eT BO 2 CEMECTpE.

4. CopepXxaHue AUCLUUNNUHBI (MOAYNS), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBEAEeHHOro Ha
HUX KONUYeCTBa aKkageMU4yeckmnx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U Tematu4yeckmit nlaH KOHTaKTHOM U CaMOCTOSITe/IbHOW pPaboThbl N0 AUCLMNANHE (MORYNIO)

Bupobl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl AUCUUMNNHDbI / MX TPYAOEeMKOCTb CamocTosiTenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTuyecknellabopatopHble
Jlekunu 3aHATUSA pab6othl
Tema 1. BeegeHnue. lMpeameT v
1. copepXaHue Xxmmmm 1 2 0 0 8
2. |[Tema 2. OCHOBHbIe 3aKOHbI XUMWK 1 2 0 2 8
3. [Tema 3. CtpoeHue BewecTtsa 1 2 0 0 8
4. |Tema 4. Xumunyeckas cBasb 1 2 0 0 8
5. Tema 5. Xumunyeckas TepmoanHammka 1 5 0 5 8
Tema 6. PacTBopbl 1 AnucnepcHole
6. CUCTEMDI 1 2 0 2 8
Tema 7. OnekTpoxmmms.
7. ["anbBaHMYECKNE SNEMEHTbI 1 2 0 4 8
Tema 8. Koppo3us n 3awmra
8. MeTannoB 1 CrnaBos 1 2 0 4 8
9. [Tema 9. SnekTponns 1 2 0 4 8
10./Tema 10. BeegeHue 2 2 0 0 4
Tema 11. OxpaHa aTMOCGEPHOro
11. Bo3IYXa 2 2 0 0 4
Tema 12. MeToabl OLEHKU
12.|3arpsasHeHunsa atMmocepHoro so3ayxa 2 2 0 4 4
1 MPOMBbILWNEHHbIX BbIBPOCOB
Tema 13. duaunyeckoe 3arps3HeHne
13. oKpyxatouern cpenbl 2 2 0 4 4
Tema 14. ObpalueHne ¢ oTxogamu
14. NpPon3BOACTBA U NOTPebneHns 2 2 0 4 4
Tema 15. OxpaHa BOoOHbIX PeCypCOB.
15.|OxpaHa no4s, pacTUTENLHOMO U 2 2 0 4 10
>XXVMBOTHOIO Mupa
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Buabl un yachbl
KOHTaKTHOW paboThbl,
Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
flexumm 3aHATUNA paboTbl
Tema 16. Skonornyeckui
16. MOHUTOPWHI 2 2 0 0 8
Tema 17. HopmuposaHve
17.|HeraTmBHOro BO3OENCTBMS Ha 2 2 0 0 2
oKpy>xatolyto cpeny
Ntoro 34 0 34 112

4.2 CopepxaHue OUCLMMIUHDI
Tema 1. BeepeHue. lNpenmet n cogepxaHue xummmn

XumMunga Kak HacTb ectecTBo3HaHus. NpegmeT xumun. [pnxeHne matepuun. Bewectso. XuMnyeckume npespalleHus.
OB6bekT U3y4eHns B XMMUU. ATOMHO-MONEKYNSPHOE yuyeHue. CocTaBneHne MONEKYNSPHBIX CHOPMYI BELLECTB.
Xumnyecknii anemeHT. CBA3b XMMUK C OAPYTMK HayKaMy. 3Ha4eHne XuMun B oOPMUPOBAHUN MbIWNEHNS, B U3y4YEHUN
NpVPOLbl 1 Pa3BUTUN TEXHUKN

Tema 2. OCHOBHbIe 3aKOHbl XMUMUM

3aKOH coxpaHeHUst Maccbl BelwecTB. 3aKOH MOCTOAHCTBA cocTaBa. 3akoH ABoragpo. 3akoH 9KBUBANEHTOB.3aKoH
COXpaHeHns Macchl BEWeCTB. 3aKOH NOCTOSIHCTBA COCTaBa BelecTBa. XMMUYECKMWA 9KBUBANEHT. 3aKOH 06 EMHbIX
OTHOLWeHWi. 3akoH boins-MapuoTTa, eli-Nioccaka. 3akoH LWapnsa. O6beanHeHHbIN ra3oBblii 3akoH. MonekynsipHble
Macchbl ras3os 1 Napos.

Tema 3. CTpoeHue BeLLecTBa

CTpoeHune atoma v cucTemaTmka XmmMmyeckunx anemeHToB. OCHOBHblE NONOXEHWS BONHOBOW MexaHukun. BonHosas
PyHKLMS. ATOMHbIE opbuTanu. KBaHToBble Ynucna. MpuHUMN (oopMUPOBaHMS SNEKTPOHHbIX 0600YEK aTOMOB: NMPUHLMM
MUHUMYMa 3Heprum, npuHumn MNaynu, npaemno XyHaa. OneKTpoHHbIe PopMysbl CTPOEHNS aTOMOB U MX Fpadonyeckoe
nsobpaxerue. Meproanyeckas cuctema anemeHtos [.M.MeHnaeneesa. [Nepuoanyeckuin 3akoH. CTpykTypa
nepuoamnyeckon CUCTEMbI U ee CBA3b CO CTPOEHNEM aTOMOB. DNeMeHThl S-, p- , d- u f-cemencTs. MNeprognyeckne
CBOWCTBA 3/1IEMEHTOB: Pagnyc atoma, dHeprus NoHM3aummn, CPOACTBO K 3NEKTPOHY, 9NeKTPooTPULATENBHOCTb,
Ba/IEHTHOCTb. VI3MEHEHNS XMMUYECKMX CBOMCTB XUMNYECKNX SNEMEHTOB N NX COEANHEHUIA.

Tema 4. XuMnueckasi cBsi3b

[MprymHa BO3HNUKHOBEHUS XMMNYECKOW CBA3N. OCHOBHbIE XapakTEPUCTUKN XMMNYECKOWN CBA3WN: SHEPTUS U ANNHA CBSA3WN.
B3anMHoe BnnsiHne atoMoB B coeaunHeHnn. Tunbl xuMmnyeckon ceasn. VioHHas ceadb. KoBaneHTHas cBA3b.
JloHopHo-akuenTopHas cBa3b. MeTtannnyeckas cBs3b. BogoponHas cBsasb. XapakTepHble CBONCTBA BEWECTB C
pasfnyHbIMK TMNaMK XMMUYECKOM cBsi3n. MeTon BaneHTHbIX cBsidell. HacbllwaeMocTb KoBaneHTHOW cBa3n. Cnocobbl
nepekpbiBaHUSI 3NIEKTPOHHbIX 06/1aK0B Mpu 06pa30BaHNM KOBANEHTHOM CBS3N : 0wl cesan. HanpaBneHHOCTb
KOBaNIeHTHOW CBA3W. [Mbpunansaums aToMHbIX opbuTanei n NpocTpaHCTBEHHOE CTpoeHue Monekysn. MeTton
MOnNeKynsipHbIX opbutanein. OCHOBHbIE NoNoXeHNs. CBSA3biBAOWME W Pa3PbIXIAOLLME MONEKYNSPHbIE opbuTanu.
Lwnarpammbl 06pa3oBaHunst Monekyn. BnusiHne xapakTtepa pacnpeneneHunsi 3feKTPpOHOB Mo MONEKYNSPHbIM opbuTansam Ha
NoOpSa0K, SHEPTMIO, ANMHY CBA3W U MarHUTHbIE CBONCTBA ABYXaTOMHbIX MONEKY.

Tema 5. XuMunyeckasi TepmoguHamMuka

OCHOBHblE NOHATMSA TEPMOANHAMUKN. PYHKLIMM COCTOSAHMA 1 COYHKLUMM npouecca. BHyTpeHHAs aHeprus, sHTanbnus,
Tennota, pabota. MepBbiil 3aKOH TEPMOAVHAMUKM 1 ET0 NPUMEHEHNE K aamabaTHbIM, M30TEPMHbBIM, U30XOPHbBIM 1
1306apHbIM NpoLeccaM. TENNOEMKOCTb. TEPMOXMUS U SHEPreTKa XUMUYECKUX MPOLIECCOB, TEMN0BLIE 3PIEKTHI
XUMMYECKMX peakuuii. CTaHoapTHble aHTanbnum obpasoBaHns U cropaHus BelwecTs. 3akoH fecca n cneacTems U3 Hero.
BbluncneHve Tennosbix 30GEKTOB.

Tema 6. PacTBopbl U AUCNepcHbIe CUCTEMBI

OucnepcHas cuctema. [ucnepcuoHHas cpena v aucnepcHas dgpasa. Knaccmoprkaums OMcnepcHbIX CUCTEM MO CTEMNEHU
IOUCMEPCHOCTU: NCTUHHBIE PACTBOPbI, KONNOWAHBLIE PACTBOPLI, FPYOOANCHEPCHBIE CUCTEMBI. [[OMOreHHbIE 1
reTeporeHHble cucTeMbl. Knaccugoukaums KonnonaHbIx CUCTEM 1 ux ceoricTea. Oblas xapakTepucTuka pacTBopoB.
Cnocobbl BolpaxkeHunst cocTaBa pacTeopa. PacTBopbl HEINEKTPONMTOB W 3NeKTPonnMTOB. CunbHble U cnabble
3NeKTPONUTLl. AKTVBHOCTb 1 KOSDAULIMEHT aKTMBHOCTU. B3anuMoaeincTeme Mex oy pacTBOPUTENEM 1 PACTBOPEHHbBIM
BELLECTBOM. TepMOLMHAMUYECKME CBOMCTBA pacTBOPoB. OcoBeHHOCTY BOAbI Kak pacTBoputens. BogopoaHsbiii
nokasarenb cpefpl. MIoHHble peakumu B pacTeopax. 'maponua coneit. KoHcTaHTa U cTeneHb rmaponusa.

Tema 7. dnekTpoxumus. FanbBaHUYECKME NEMEHTbI

OnekTpoaHbIe NOTeHUManbl U ranbBaHNYecKne aneMeHTbl. [1BONHON 3nNeKTpUYeCcKnii Cnol 1 aneKTpoaHble NoTeHuman.l.
YpaBHeHve HepHcTa. [[anbBaHn4Yecknii SNeMEHT 1 ero anekTpoasmXyLwas cuna. TepMmoarHaMuka rasibBaHN4eckoro
anemeHTa. CTaH4aPTHLIN BOOOPOAHBIV SNEKTPOL M PSL HANPSXEHUA METanNoB. SNeKTPOXMMMNYECKUE CUCTEMDI.
XnMmyeckune NCTOHHMKMN ToKa. Tunbl ranbBaHNYECKMNX 3N1EMEHTOB.

Tema 8. Koppo3us n 3awura metayioBs 1 cnjiaBoB
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OcHoBHbIE BMAbI KOPPO3UW. XUMMYeckas Koppo3sus. SnekTpoxummuyeckas koppoans. KucnoponHas n BogopoaHast
nenonapwaauus. Kopposust nog nectenem bnyxaatowmx 1okos. Obwme 1 nokanbHbie Buabl Koppoaun. MeTtoabl
3alLMTbl METANNIOB OT KOPPO3WU: NIErMPOBaHNe, 3alLUTHBIE MOKPLITUS, SNEKTPOXMMMYeckas 3awnTa. IameHeHve CBOMCTB
KOPPO3NOHHOM cpelbl. IHrmbutopsl KOppo3suu.

Tema 9. dnekTponus

SﬂeKTpOﬂI/I3 pacnnaBoB 31EKTPOINTOB. 3”8KTpOJ’II/I3 PacTBOpPOB 3NEKTPOSIMTOB C PACTBOPUMbIM N HEPACTBOPUMbIM
(I/IHepTHbIM) aHogoMm. [NocnenoBaTtenbHOCTb pas3psankm MOHOB B pacTBopax 1 pacniaBsax 3J1EKTPOJINTOB. 3aKkOoHbI
9NeKTponmaa: I'IepBbII7I, BTOpOI7I 1 06 beaVUHEHHbI 3aKOHbI dDapane;l. ﬂpI/IMeHeHI/Ie 9NIeKTponnaa. ["anbBaHu4eckne
NOKPbITUA.

Tema 10. BBeneHune

Bospeincteue NPOMbIWNEHHOCTN Ha OKPYXakLwWy nNpupoaoHyo cpeny. OKONOro-akOHOMMNYECKNE U 3KO0Nnoro-npaesosbie
cuctembl. Llenn akonorun. PeweHne npo6r|eM paunoHanbHOro Ncnoyib30BaHMsA NpPpUpPoOHbIX PeCypCoB. npe,ﬂ,OTBpaLlJ,eHl/le
3arpsa3HeHns 0pr>Ka+ou4e|7| cpeanbl. CoBMelleHNe TEXHOreHHOro 1 BOreoXnMMYeckoro KpyrosopoTa BeLWeCTB. KOHTPO/b
3arpsa3HeHns 0pr>Ka+ou4e|7| cpenbl. aHann3 3KoNIornyeckom cutyaumn.

Tema 11. OxpaHa aTMOccpepHOro Bosayxa

3arp9|3HeH|/|e artMocpepHOro so3ayxa npoMblllIeHHbIMU MPeanpuUaTuIMn u aBTOMOOUNbHbBIM TPaAHCMOPTOM.
OpFaHI/I3OBaHHbIe 1 HeopraHn3oBaHHbIE UCTOYHUKN 3arpsa3HeHns atMocdoepsl. 3aKkoHo1aTenbCTBO B 06nacTu OXpaHbl
aTtMocdoepHOro Bo3ayxa. AKTyaHbHOCTb 3aWunTbl aTMOCHOEpPbI. Cuctema OXpaHbl aTMOCHOEepHOro Bo3ayxa ot
3arpsa3HeHuns. Ouuctka Bbl6p0COB B atmMocdepy. nﬂaHI/IpOBaHI/Ie CaHNTAPHO-3aWMNTHbIX 30H. 3awuTa arMmocdepsbl oT
MHbIX BUOOB aHTPOMNOreHHoro BO3OencTBus

Tema 12. MeTtoAbl OLLEHKN 3arpsisHeHUs1 aTMocchepHOro Bo3ayxa v NPOMbILLIEHHbIX Bbl6pOCOB

Knaccudpumkaums metonos. MeTtoapl onpeaeneHnst KONMYecTBEeHHbIX U KAYECTBEHHbIX XapakTepuCTVK BblaeneHun 1
BbIOPOCOB 3arpsi3HsIOLWYMX BewecTs B aTMocdpepy. Cnocobbl oT6opa npob ans nabopatopHOro aHanmnsa u y4et
MeTeoponornyecknx ocobeHHocTel npm otéope Npob Bosayxa. OueHka COCTOSHMSA aTMOCHPEPHOro Bo3ayxa no
pesynbtatam HabnoneHus. PacyeTHble MeTofbl OLIEHKM Ka4ecTBa aTMOCGEPHOro Bo3ayxa.

Tema 13. du3unyeckoe 3arpsisHeHUe oKpyxXarolen cpenbl

®duanyeckoe 3arpsasHeHne. PaaonoakTmBHoe, CBA3aHHOE C NPEBLILEHNEM ECTECTBEHHOMO YPOBHS COAEPXaHMs B cpele
pafnoaKkTMBHbIX BELECTB. TernnoBoe, BO3HMUKAIOLWEE B pe3ynbTaTte NoBblWEHWs TeMnepaTtypbl Cpelbl, rnaBHbIM 06pa3omM,
B CBSI3M C MPOMBbIWNEHHBIMY BbIOpOCaMM HArpeToro Bo3ayxa, OTXOAsILMX ra3oB 1 BoAbl. LLlymoBoe, obpasytoweecs B
pe3ynbTaTe yBeNMYeHns MHTEHCUBHOCTA 1 MOBTOPSEMOCTH LWYMOB CBEPX MPUPOLHOMO YPOBHS. DNEKTPOMArHUTHOE,
NOSBNAOIEECS B Pe3yNbTaTte N3MEHEHNS 3IEKTPOMArHUTHbIX CBOMCTB cpenbl. CBETOBOE - HAPYLWEHNE eCTECTBEHHOM
OCBELWEHHOCT MECTHOCTU B pe3ynbTaTe BO34ENCTBUS MCKYCCTBEHHbIX UCTOYHUKOB CBETA, NPUBOASLIEE K aHOMANMSAM B
XU3HW XUBOTHBIX N PACTEHWI, NN CHUXEHMNS YPOBHS €CTECTBEHHOI OCBELWEHHOCTM U3-3a 3a0bIMIEHHOCTI HUXHMX
Cnoés atmocepbl.

Tema 14. O6paLLeHue ¢ oTXoaaMmu NPOU3BOACTBa U NOTpebneHus

OnpepneneHrie NOHSATMS OTXOA0B U UX Knaccudomkaums. Buabl obpalueHunsi ¢ oTxodamu Npov3BoACTBa U NoTpebneHus.
NuueHanpoBaHmne B obnacTu obpalueHunsi ¢ oTxonamu NPov3BoACTBa U NoTpebneHus. MacnopTraauns otxonos 1-4
knaccoB oTxonoB. ObpalueHre ¢ 0TXxoaamm NPoM3BOANTCS ¢ cobnoaeHneM TpeboBaHMin aKoNormyeckoin 6e3onacHocTu.
depnepanbHblii KNaccugUKaLUNOHHbIA KaTanor 0TX0A0B.

Tema 15. OxpaHa BogHbIX pecypcoB. OXpaHa nous, pacTUTENbHOro U XUBOTHOrO MUpa

WNcTouHukm 3arpssHeHunst BogHbIx 06bekToB. [MoBepxHocTHble Boabl. OueHka kadecTsa Boabl. Obwme TpeboBaHns K
COCTaBy 1 CBOICTBaM BOLbI /18 pa3HbIX BUOOB BOLOMNONb30BaHNS. KOHTponb kayecTea NOBEPXHOCTHbIX BOA. CncTeMbl
BOLOCHAOXEHMUS NPOMbIWNEHHBIX NPeanpuaTuii. CCTeMbl BOLOOTBELEHUS MPOMbIWAEHHBIX NPEANPUATUAR.
Skonorunyeckas crparterus passutnsa nponssoactsa. Metoapl 1 cnocobbl 04MCTKM NPOMbIWAEHHBIX cToKoB. ObpaboTka u
yTUNU3aums 0CaakoB CTOYHbIX BoA. MonsemHble Boapl. XUBOTHbIA MUp. O6BEKT XUBOTHOro Mupa. Bronoruyeckoe
pasHoobpasve XxnBoTHoro Mnpa. OxpaHa xmBoTHOro mupa. OxpaHa cpefbl 06UTaHNs XnBOTHOrO Mupa. Monb3oBaHne
XWBOTHBIM MUPOM. PacTuTenbHblil Myup. KynbTypHble pacTeHns. 3emenbHble pecypchl (Moysbl). Buabl oTpyuatensHoro
BO3LENCTBMS Ha noysy. OLeHKa 3arps3HEeHUS MOYB TOKCUYHbIMU BEWECTBaMM. 3aKOHOLATENBLCTBO B 06nacTy oxpaHbl v
06palleHns ¢ 3eMeNbHbIMK PeCypCaMul.

Tema 16. konorn4ecknin MOHMTOPUHI

OpraHunsauus cuctembl cbopa v 06paboTkn AaHHbIX HabnoaeHNn. OueHka U NPOrHO3 COCTOSHWS OKpyXatowel cpeabl.
NHgpopmaLumoHHoe obecneyeHne opraHoB BNACTV U HACENEHNS O COCTOSIHUM OKpyXatoweit cpenbl. Knaccucpmkauus
SKOM0rM4eCcKoro MOHUTOPUHra. ATMOCHEPHbINA, BO3OYWHbIA, BOAHbBIA, MOYBEHHbIA, KNMMATUHECKNA MOHUTOPWHT.
MOHUTOPUHT hakTopoB BO3AENCTBUS. MOHUTOPUHT NCTOYHUKOB 3arpsi3HEHUS.

Tema 17. HopmupoBaHue HeraTUBHOro BO30eNCTBUSI Ha OKPYXaloLLLYIo cpeny

Kateropun 06beKTOB, 0Ka3blBaKLWMX HErATUBHOE BO3LENCTBNE HA OKpYyXatowwyto cpedy. HopMaTuebl kadecTa
oKpyxaroleri cpeabl. HopMatusbl 4ONYCTUMOrO BO3OEACTBUS Ha OKPYXaloLWwyto cpedy npu oCylwecTBeHnn
X03AACTBEHHOMN 1 MHOW AesTenbHOCTW. HopMaTuBbl LOMYCTUMbIX BbIBPOCOB M COPOCOB BELLECTB U MUKPOOPraHN3MOB.
HopmatnBbl 06pazoBaHns 0TX040B NPOM3BOLACTE M NOTPEONEHUS 1 NIUMWTBI HA X pa3MelleHre. HopMaTuebl UHOTO
JOMyCTUMOro BO3AENCTBUSA HA OKPYXaloLWyto cpeny npu OCyLECTBIEHUN XO3AWCTBEHHOW N NHOW OesATeNbHOCTH,
ycTaHaBnvMBaeMble 3akoHoatenbctBamm Poccuiickoin @enepaumm n 3akoHo4aTenbcTeoM cybbektoB Poccuiickoi
®defepaunn B LEensiX oxpaHbl okpyxarowen cpefbl. KomnnekcHoe akonornyeckoe paspelleHue.
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5. MepeyeHb yueOGHO-MeTOAMUYECKOr0 O6ecneyeHus jisi caMoCcTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota obyHarolLyxcs BoINOMHAETCS Mo 3a0aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTus. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCcToSTENbHYO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTeNbHY0 paboTy. CamocToaTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLMUNAUHBI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmnecst YnutaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO TMTEPATYPY, BINMONHSAT 3aaHUsi, HANPaBNEHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHusauusi caMocToaTeNbHOM paboTbl 0Oy4alOWNXCA PernaMeHTMpyeTCsl HOPMaTUBHBIMU JOKYMEHTaMu,
yuyebHO-MeToANYEeCcKOon NUTepaTypoii N aNeKTPOHHbLIMM 00pa30BaTeNbHbIMU Pecypcamm, BKoYas:

Mopspok opraHM3aummn 1 oCyLecTBIEHNS 06pa3oBaTenbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpamMMam BbiCLIErO
obpa3oBaHus - nporpammam bakanaepuara, nporpamMmam crieumanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHus n Hayku Poccuiickoin @enepauum ot 5 anpens 2017 roga Ne301).

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTVBM3aLMM CaMOCTOATENBbHOM PaboThl CTYAEHTOB BbICWMX y4eOHbIX 3aBeAeHNA".

MonoxeHwne ot 29 nekabps 2018 r. Ne 0.1.1.67-08/328 "O nopsake NpoBELEHNS TEKYLErO KOHTPOMS YCNEBAEMOCTU U
NMPOMEXYTOYHOW aTTecTaunmn obyyaowmxcs dpeaepanbHOro rocyjapcTBEHHOro aBTOHOMHOro 06pasoBaTenbHOro
yupexneHus Boicero obpasosaHus "KasaHckuii (NprBONXCKMiA) coeiepanbHblil yHUBepcuTeT".

MonoxeHwue Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O chopMmpoBaHnmM poHAa OLEHOYHbIX CPeacTB ans
NpoBeAeHNs TeKyLel, MPOMEXYTOYHOM U NTOrOBOW atTectauum obyyarowmnxes enepansHOro rocynapCTBEHHOMO
aBTOHOMHOro 06pa3oBaTenbHOro yupeXxaeHus Boicwero obpasoBaHus "KasaHckuii (MprBonxckuil) dpenepanbHblii

yHuBepcutet"™.

MonoxeHwne Ne 0.1.1.56-06/54/11 ot 26 okTs6psa 2011 r. "O6 anekTpoHHbLIX 06pa3oBaTeENbHBIX pecypcax oenepansHoro
rocynapCTBEHHOro aBTOHOMHOIO 06pPa30BaTENbHOIO Y4PEXOEHUS BbICIIEr0 MPOtECCMOHANBHOr0 06pa3oBaHuns

"KasaHckun (MNpusonxckuin) doegepanbHbin yHUBepcuTeT™.

PernamenT Ne 0.1.1.67-06/66/16 ot 30 mapta 2016 r. "PaspaboTku, perucrpauum, NoLroToBKU K MCMONb30BAHMIO B
y4ebHOM npoLecce U yaaneHus anekTPoHHbIX 0bpasoBaTenbHbIX PECYPCOB B CUCTEME 3NEKTPOHHOrO 0ByyeHns
henepanbHOro rocynapCTBEHHOrO aBTOHOMHOr0 06pa3oBaTenbHOMO yupeXxaeHns Boicwero obpasosarus "KasaHckui

(MpwvBOMXCKMIA) dhenepanbHblin yHuBepcutet™.

PernameHT Ne 0.1.1.67-06/11/16 o1 25 sHBaps 2016 r. "O 6annbHO-PEATUHIOBON CUCTEME OLIEHKM 3HAHWA 0Bydyaromxcs
B (penepanbHOM rocynapCcTBEHHOM aBTOHOMHOM 06pa30BaTENbHOM YYpeEXAEeHNM Beicero obpasoBaHus "KasaHckuii

(MpuBonXxckuin) penepanbHblil yHUBEPCUTET™".

PernameHT Ne 0.1.1.67-06/91/13 o1 21 mioHst 2013 r. "O nopsake pa3paboTky v Bbinycka y4ebHbIX n3naHuii B
henepanbHOM rocyjapCTBEHHOM aBTOHOMHOM 0Bpa30oBaTeNbHOM YYPEXLEHNN BbICWEro NPOPEeCCUOHANBbHOMO

0bpasosaHus "KasaHckuit (Mpreonxcknit) dpepepansHblli yHuBepcnuTeT™ .

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MOAyﬂIO)

6.1 MepeyeHb KOMMETEHLUMI C YKa3aHUeM 3TanoB UX oopMMpPOBaHUS B NpOLLECCEe OCBOEHUS 06pa3oBaTe/ibHOM
nporpammbl U POPM KOHTPOJISi UX OCBOEHMS

dopma KOHTpons OueHuBaeMmble
dran KOMNETEeHLIM TeMmbl (paspenbl) AUCLUUNNUHBI
Cemectp 1
TeKyLL M KOHTPO/Ib
1. BeeneHue. [NpegmMeT 1 cogepxaHue xmmmnm
2. OCHOBHbIE 3aKOHbl XMMM1M
1 |YcTHbI onpoc OK-4 3. CTpoeHue BewecTBa
4. XuMmnyeckas cBs3b
6. PactBopbl 1 ancnepcHble cUCTEMbI
2. OCHOBHbIE 3aKOHbI XMMUK
5. Xumunyeckas TepmoamHammka
5 NabopatopHble OK-9, OlnK-4, IMNMK-5 , 6. PacTtBopbl 1 gucnepcHble CUCTEMbI
paboTbl nKk-14 7. 9nekTpoxmmus. ["anbBaHN4ecKne 3NemMeHTbl
8. Kopposus 1 3awmta Metannios 1 Cnnasos
9. OnekTponua
[MncbmeHHoe
4. XvMnyeckas CBsi3b
3 |nomawnee sanarve MK-5, MK-14 6. PacTBopbl 1 AMCNEPCHbIE CUCTEMBI
OK-4, OK-9, Ol1K-4,
Ok3ameH MK-14, NK-5

CemecTp 2
| TekyLumi KoHTpOND)| |
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dopma KoHTponst  (OueHuBaeMble
Aran KOMMETEHLIUM Tembl (pa3nenbl) AUCLUMUHDI
10. BeeneHve
11. OxpaHa atMochepHOro Bo3ayxa
1 |YcTHbI onpoc OK-4 , OK-9, OlK-4 16. DKONOrN4YECKMin MOHUTOPUHT
17. HopMupoBaHve HeraTMBHOrO BO3LAENCTBUS Ha OKPYXatoLwyto
cpeny
12. MeTobl OLUEHKN 3arps3HeHNs aTMOCEPHOro Bo3ayxa u
NPOMBILNEHHBIX BLIOPOCOB
5 NabopatopHble OK-4 , OK-9, Ol1K-4 , 13. dunsuyeckoe 3arpasHeHne okpyxarowen cpepl
paboTbl MK-5, NMK-14 14. ObpalueHre ¢ 0TX0LaMu NPOM3BOACTBA U NOTPebneHns
15. OxpaHa BofHbIx pecypcoB. OxpaHa noys, pacTUTENbHOMO 1
>XMBOTHOrO Mrpa
3 Egﬁzmﬁggofaname Ok [IK5 1411 gégzllae3;2000g&ig:g:nomlaﬁsgx;:oucma 1 noTpebneHns
’ 15. OxpaHa BogHbIX pecypcos. OxpaHa noys, pacTUTENbHOrO 1
>XWBOTHOrO MMpa
OK-4, OK-9, Ol1K-4,
3auer MK-14, MK-5

6.2 OnucaHue nokasateneun n Kputepues OLeHUBaHUS KOMMNETEHLU MW Ha pa3nnyHbIX aTanax nx oopmMupoBaHus,
onucaHue wkKan oueHnsaHuns

npasunbHo. NpossneHa
npesocxogHas
TeopeTmyeckas
NnoAroToBKa.
Heobxonnmble HaBbIKY
N YMEHMNS NOMHOCTbIO
ocBOeHbl. PesynbTat
nabopaTopHoii paboTbi
MOSTHOCTBIO
COOTBETCTBYET €€
uensm.

B OCHOBHOM MPaBUIIbHO.
MposiBnena xopouwas
TeopeTnyeckas
NMOAroToBKa.
HeobxoanMble HaBbIKK
N YMEHWUS B OCHOBHOM
ocBOeHbl. PesynbTaTt
nabopatopHoit paboThl
B OCHOBHOM
COOTBETCTBYeET €€
Lensm.

MCMONb30BaHbI
npasunbHo. NpossneHa
yLoOBNeTBOpUTENbHANA
TeopeTumyeckas
noaroToBka.
Heobxoanmble HaBbIKM
N YMEHMNS YaCTUYHO
0oCBOeHbl. PesynbTar
nabopaTopHoii paboTbi
4acTM4YHO
COOTBETCTBYET eé
uensm.

HernpaBuibHO.
MposiBneHa
HeyLOoBNeTBOPUTENbHAS
TeopeTmyeckasi
MOAroToBKa.
Heobxonvmble HaBbIKY
N YMEHUSI HE OCBOEHDI.
Pesynbtar
nabopaTtopHoii paboThl
He COOTBETCTBYeT eé
Lensm.

Kputepum
®opma OLLeHMBaHUs 37an
KOHTpoOns

OTnn4HO XopoLuo Y nosn. Heyn.

Cemectp 1

TeKyL i KOHTPONb

YCTHbIA onpoc (B oTBeTe kayecTBeHHO |OCHOBHLIE BOMPOCHI Tema yacTnyHO Tema He packpbiTa.
pPackpbITO COAEPXaHWe [TeMbl PACKpPbIThI. packpbita. OTBeT cnabo [[MoHATWiAHbIA annapart 1
Tembl. OTBeT Xopowo  |CTpykTypa oTBETa B CTPYKTYPUPOBAH. OCBOEH
CTPYKTYPUPOBAH. LienoM afieksaTtHa TeMe. [[ToHATUIAHLIN annapaT  [HeynoBNeTBOPUTENLHO.
MNpekpacHo ocBoeH XopoLwo ocBoeH OCBOEH 4aCTWYHO. MoHumaHue matepuana
NOHSATWIAHBIA annapart. |NoHATWIAHBIA annapart. |[loHMMaHWe OTAENbHbIX |oparMeHTapHoe unu
MponemoHcTprpoBaH  (ITPOAEMOHCTPUPOBAH  [MONOXEHWI N3 oTcyTcTBYeT. HeymeHune
BbICOKWIA YPOBEHD XOpOLWNiA YPOBEHb mMatepmana rno Teme. oopMynMpoBaTh CBOU
NoHMMaHNa Matepuana. [noHumaHus matepuana. |Y 4OBNeTBOPUTENLHOE  [MbICK, 06CyXAaaTh
lMpeBocxonHoe ymeHne (Xopollee ymeHne yMeHue ONCKYCCNOHHbIE
POpPMyNMpPOBaTh CBOU  |OOPMYNMPOBaTb CBOM  |[hOPMYNMPOBAaTL CBOM  [MONIOXEHMSI.
MbICnn, 06CyXaaTb Mbicnn, obcyxnatb Mbicnn, 0bcyxaaTtb
LNCKYCCUOHHbIE LINCKYCCUOHHbIE JNCKYCCUOHHbIE
NONOXEHMS. MONOXEHUS. NONOXEHMS.

NabopatopHble [ObopynosaHue u O6opynosaHue 1 O6opynoBaHue 1 ObopynosaHue u

pabothl MEeTOoAbl MICNOMb30BaHbl (METOAbI NCMOMb30BaHbI [METOAbI YHACTUYHO MEeTObl UCMONb30BaHbI 2
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dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
MNMucbmeHHoe  (MMpaBunbHO BbINONHEHbI [[1paBuUibHO BbINONHEHA (3a4aHus BbINONHEHbI  |3a4aHns BbIMOMHEHDI
nomalluHee BCE 3aJaHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHy.| 3
3ajaHue [MpooemMoHCTpUpoBaH  |3agaHuii. MpucyTtcTayioT MpoaeMoHCcTpUpoBaH
BbICOKMI YPOBEHb MpucyTcTBylOT cepbésHble oWwmnbKy. HeyL0BNETBOPUTENLHBIN
BNafLeHNs MatepuanoMm. |He3HauYMTeNbHbIE MpooeMoHCcTpypoBaH  |ypoBeHb BnaneHns
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NPeBOCXOAHble [MpooeEMOHCTPUPOBAH  |yPOBEHb BNaAeHNS MposiBneHsbl
CrnocobHOCTM XOPOLWWA YpOBEHb maTtepuanom. HeLOoCTaTOuHbIE
NPVMEHATb 3HaHWA U |BnageHus matepuanom. (I[posiBneHbl HU3KMe crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm NMPVUMEHSATDb 3HAHUS 1
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NPVMEHSATb 3HAHMA U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHN.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a8aHui.
KOHKPETHbIX 3a4aHuIA.
Ok3ameH Ob6yuatowwniics Obyvatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun obHapyXwun nonHoe 0bHapyxun 3HaHue obHapyxun
BCECTOPOHHeE, 3HaHue OCHOBHOIO 3HaumTenbHble Npobenel
cucTeMaTmyeckoe n y4eBOHO-MPOrpaMMHOro  [y4ebHO-NPOrpPamMMHOro (B 3HaHNAX OCHOBHOIO
rnybokoe 3HaHue matepuana, ycrnewHo [matepvana B o6beme, |y4ebHO-NpOrpamMMHOro
y4ebHO-NPOrpaMMHOro  |BbIMONHWN HeobXx04MMOM Onst marepwuana, gonycTtun
martepuana, ymeHue npeayCcMOTPEHHbIE JLanbHewen y4ebbl M [NpUHUMNNANBHBIE
CBOOOOHO BBIMONHATL  |MpOrpamMolt 3afaHns, |npencroswei paboTel  [OWMOKW B BEIMONHEHWN
3afaHus, YCBOWJT OCHOBHYIO no npodgoeccuu, NpeayCMOTPEHHbIX
npeLyCMOTPEHHbIE nntepartypy, crnpasuncs ¢ Nporpammoin 3a8aHni n
nNporpamMmoi, yceomn  |peKOMEHLOBAHHYIO BbINONHEHNEM 3aaHui, [He cnocobeH
OCHOBHYIO nuTeparypy 1|nporpammoi NpeLyCMOTPEHHbIX NPOLONXuUTb 00yyeHne
3HakKoM C OMCUMNAWHBI, NOKasan |nporpaMMoii, 3HakKoM C (Mnv NpucTynnuTb No
JOMONHUTENBbHOM cuctemMatmnyeckun OCHOBHOW NuTeparypou, |oKoH4aHUn
nuTepaTypomu, XxapakTtep 3HaHui rno peKkoMeH00BaHHOM YHUBepcuTeTa K
pekomeHO0oBaHHOM oucuunnuHe n nporpammot npodpeccrnoHanbHom
nporpamMmoin CMocobeH K ux LMCUMMNIWHBI, [OMYCTWN |AesTensHoCTM 6e3
OVNCUMNAWHBI, YCBOMA  |CAMOCTOSTENBHOMY MOrpewWwHoCTN B OTBETE | AONOMHUTENbHbIX
B3aMMOCBS3b OCHOBHbIX |TOMOMHEHMIO 1 Ha 3K3aMeHe 1 npu 3aHATUI NO
NOHSATWIA OUCLMMNAVHBI B [0BHOBNEHWIO B X04€ BbINOMHEHNM COOTBETCTBYIOIWEN
VX 3Ha4YeHun ons HanbHenwel y4ebHoM  |aK3aMeHaLMOHHbIX aucuunnuHe.
nprnobpeTtaemoi paboTbl 1 3apaHuii, Ho obnapaet
npodpeccuu, nposisun  |NPogoeccnoHanbHom HeobXx0ANUMbIMM
TBOpYEckme [eaTenbHOCTN. 3HaHMAMKU Ons nxX
cnocobHocTn B ycTpaHeHns noa
NMOHUMAaHWK, N3N0XEHWM PyKOBOLCTBOM
1 NCMONb30BaHNN npenogasaTens.
y4ebHO-NPOrpamMMHOro
maTepuana.
CemecTp 2
TeKywWUin KOHTPONb
YCTHbIR onpoc B oTBeTe kayecTBeHHO [OCHOBHbIE BOMPOCHI Tema 4yacTnyHo Tema He packpbiTa.
packpbITO codepXaHue [TemMbl packpbiTbl. packpbita. OtBeT cnabo [[oHsTWiiHbIA annapart 1
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBaH. OCBOEH
CTPYKTYPUPOBaH. Lenom ageksartHa Teme. [[oHATUAHbLIA annapaT  |HeyAoBNEeTBOPUTENBHO.
MpekpacHo ocBoeH XopoLwo 0CBoOeH OCBOEH YaCTUYHO. lMoHumaHue matepuana
NOHATUVHBIV annapaTt. |NOHATWIAHbIA annapaTt. |[oHMMaHWe oTAeNbHbIX |PparMeHTapHoe unm
MpooemoHcTpuposaH  |ITpoAEMOHCTPUPOBAH  |MONOXEHUIA 13 oTcyTCTBYeT. HeymeHue
BbICOKMNI YPOBEHb XOPOLWMA YypOBEHb maTepuana no Teme. hopMynuposaTb CBOU
MOHMMaHWs MaTepuana. [moHMMaHns matepuana. Y nosnetsoputensHoe  [Mbicnu, obcyxaathb
MNMpeBocxonHoe yMeHne [Xopowee ymeHve yMeHune INCKYCCUOHHblE
cbopmynmnpoBaTtb CBOV  (POPMYNMPOBAaTb CBON  [(DOPMYNMPOBATb CBON  |NOSIOXEHNS.
Mbicnn, obcyxaaTtb Mbicniv, obcyxaatb Mbicnn, obcyxaaTb
ONCKYCCUOHHblE INCKYCCUOHHbIE JOVNCKYCCUOHHbIE
NONOXeHS. MONOXEHUSI. NONoXeHns.
PernctpaumoHrHbiit Homep 10290303319 SAEKTPOHHLIH
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dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
Na6opatopHble |Ob6opynoBaHmne n O6opynosaHue 1 O6opynosaHue u O6opynosaHue n
paboTbl MEeTObl MCMOMb30BaHbl (MeToAbl NCNOMb30BaHbl [METOAbI HACTUYHO MeTO bl UCMOJb30BaHbI 2
npasunbHo. MNposiBneHa [B 0CHOBHOM MPaBuibHO. [MCMNONb30BaHbI HernpaBwbHO.
npesocxoaHas MposiBneHa xopowas  |[npasunbHo. MNposineHa |MposisneHa
TeopeTmyeckast TeopeTnyeckas yLOOBNETBOPUTENbHAA  |HEeYyLOBNeTBOPUTENbHAsN
NMoaroToBKa. MoOAroToBKa. TeopeTuyeckas TeopeTmyeckast
Heobxoanmble HaBblky  [HeobxoauMble HaBblKU  |MOArOTOBKA. MOAroToBKa.
N YMEHMS NOMIHOCTbIO (M yMeHns B ocHoBHOM  |HeobxoamMble HaBblkn  |Heobxoanmble HaBbIKY
ocBoeHbl. PesynbTaT  |0ocBOEHbI. PesynbTar N YMEHUS 4aCTUYHO 1 YMEHUSI HE OCBOEHDI.
nabopaTtopHoii paboTbl |[nabopatopHoit paboTbl [ocBOeHbl. PesynbTart Peaynbtar
MOMIHOCTbIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHoi paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ 4acTM4YHO He COOTBETCTBYeT eé
uensm. Lensm. COOTBETCTBYET €6 Lensim.
Lensm.
MNMucbmeHHoe  |paBunbHO BbINOAHEHDI |[1PpaBKAbHO BbINONHEHA (3a0aHuns BbINOAHEHbl  (3a0aHWS BbiNOMHEHD
JoMalHee BCE 3a4aHus. 6onblwas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONMOBUHY.| 3
3agaHue MpoLeMOHCTPMPOBaH  [3adaHuiA. MpucyTcTBYIOT MponeMoHCcTprpoBaH
BbICOKWIA YPOBEHb MpucytcTeytoT CepbésHble OLWnOKM. HeyLOBNEeTBOPUTENbHbIN
BNAaAEeHNs MatepuanoMm. (HesHauUTeNbHble MNpPOLEMOHCTPMPOBAH  |ypOBEHb BNAAEHNS
MposiBneHs.l ownobKu. YLOOBNETBOPUTENbHBIA  |MaTepuanom.
NPeBOCX0AHbIE MpoLeMOHCTPMPOBaH  [ypOBEHb BNafgeHUs MposiBneHs.
CnocobHOCTM XOpOLWNiA ypOBEHb Martepvanom. He[oCTaTouHbIE
NPVUMEHSATb 3HaHNA 1 [BnapgeHus matepranoM. |[posiBneHbl HU3KKe CMnocobHOCTM
YMEHWS K BbINONHEHNIO |[pOosiBNEHbI CpefHNE  [CNOCOBHOCTM MPUMEHSATbL 3HAHNA U
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTM NPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
MPUMEHSATb 3HAHNA U [YMEHUS K BbIMOMHEHMIO |KOHKPETHBIX 3aaHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbBIX 3a4aHUIA.
KOHKPETHbIX 3a4aHuI.
3auteHo He 3auteHo
3auer Obyuatowwpmitica obHapyXun 3HaHne OCHOBHOro  |OByyarowuincs 0bHapyXunn aHaYUTeENbHbIE
y4ebHO-NporpamMMHOro matepuana B obbeme, npobenbl B 3HaHNSAX OCHOBHOTO
HeobX04MMOM Ons fanbHewen yuebsl n y4yebHO-NporpaMMHOro MaTepuana, fonycTun
npeacTosien paboTbl MO CNeUnanbHOCTH, NPVHUMNANbHbIE OWMNOKM B BIMOMHEHWN
cnpasuscs C BbINOMHEHWEM 3a0aHNA, npenycMOTPEeHHbIX NporpamMmon 3afaHnin n He
NpeayCMOTPEHHbIX MPOrpaMMoi AUCLUNAUHBL.  |CMOCOGEH NPOLONXNUTL 0ByHYEHNE UK
NPUCTYNUTb NO OKOHYAHWU YHMBEPCUTETA K
npocheccroHanbHOM nedaTenbHOCTH 6e3
LOMONHUTENBHbBIX 3aHATWIA NO COOTBETCTBYHIOLWEN
LNCLUMMNINHE.

6.3 Tunosble KOHTPOJIbHbIE 3a4aHNA WU UHbIE MaTepuanbl, HeobxoAuMble NS OLLEHKU 3HaHUN, yMeHUn,

HaBbIKOB U (UW1K) OnbiTa AEATENIbHOCTH, XapaKkTepu3yroLux atanbl ooOpMMpoBaHUA KOMNETEeHUUN B npouecce

0CBOEHUsi 06pa3oBaTeNlbHOW NPOrpamMMbi

Cemectp 1

TeKyLwuin KOHTPONb
1. YcTHbIN onpoc
Tembl 1,2, 3,4,6

Tema 1.

1.BeeneHue. [MpeoMeT nayvyeHms xmmmm
2. CBS3b XMUW C OPYrMMK HayKaMu.
3. ConepxaHne OUCUMMNANHBI XUMUS.
Tema 2. OCHOBHbIE 3aKOHbI XMUW.

1. 3aKOH COXpaHeHns Macchl.

2. 3aKOH NOCTOSIHCTBA CcOoCcTaBa.

3. 3aKOH KpaTHbIX OTHOLWEHWIA.

4. 3aKOH 0O BbEMHbIX OTHOLLEHWA.

5. 3akoH Asoranpo

6. 9kBMBaNeHT. 3aKOH 3KBMBANIEHTOB.
Tema 3. CTpoeHune BelecTea

1. CTpoeHne atoma no TOMCOHY.
2. CtpoeHune atoma no Pesepdopay
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. Ctpoenue atoma no Bopy

. CoBpeMeHHble NpeacTaBneHns 0 CTpoeHnn atoma. KBaHToBas MexaHuka.

. YpasHeHve WpenunHrepa.

. BonHoBas cyHkUMS 1 ee hmamyeckuin cMbicn

. NpvHumn MNaynw.

. Mpasuno lNyHpa.

. KsaHTOBbIE YMCNA.

10. MNopsooK 3anONHEHUS 3NEKTPOHHBIX NOOYPOBHEN.

Tema 4. Xumnyeckas cBs3b

1. Ha30BUTE OCHOBHbIE BUAbI M TUMbl XMMUYECKMX CBA3EN.

2. Ycnosus ons 06pasoBaHuns KOBanNeHTHOW CBSA3W.

3. MeTon BaneHTHbIX CBA3EN.

4. Kakume Tvnbl rubpramnsaLmii atToMHbIx opbuTaneii cylecTByoT?

5. BnusiHne Tuna rmbpunamsaumm Ha goopMy MOnekybil.

6. KpatHocTb cBs3m no metony MO-JIKAO.

Tema 6. PacTBopbl 1 ancnepcHble cuctembl. JllabopatopHas pabota "maponua conein”
ConepxaHue nabopatopHoii paboTbl: M3yYeHe rmaponnsa Conei.

Bonpocebl k 3awute nabopaTtopHoit paboTbi:

. YUTo HasbiBaeTcs rmpgponnsom conen’?

. Kakne conu nogsepratorcs rugponuay?

. Kakne conu He noggepratotcs ruaponuay? lNpreenmte npumeps.

. MpvBeamTe NnpyMepbl rMAPONN3a Conen No KaToHy, No aHNOHY, MO KaTUOHY U aHWOHY.
. OOHOCTYNeHYaTblil 1 MHOFOCTYMNeHYaTbii TMAPONN3.

. Kakne cpakTopbl BIMAIOT Ha CTENeHb rmaponnsa conen?

. Hanuwwure ypaBHeHus peakumin ruoponmsa B MONEKYNSPHOM, MOHHOM U COKPAaLLEHHOM MOHHOM BUAE ANS CNeayowmnx
coneii: kapboHat HaTPWA, XIOPWL HATPWS, aLeTaT aMMOHWS.

3. KoBaneHTHas HenonspHas 1 KOBaneHTHas HENONsipHas CBA3b.

4. lMprpona NOHHON CBA3MW.

5. OCHOBHbIE XapakTePUCTUKN XUMUYECKOA CBA3MN.

6. Mbpnansaums aToMHbIx opbutanei LeHTpanbHOro atoma B MONeKye.

7. BnusiHne Tuna rubpunamsaumm Ha NPOCTPaHCTBEHHYK KOHOMUIypaLLMio MONEKYbI.

8. MeTon MonekynsipHblx opbutanein kak nMHeHas KoMbHaLMs aTOMHbIX opbuTanei.

© 00N Ok~ W

NO O~ W =

Tema 6. PacTBopbl U AUCNEPCHBIE CUCTEMDI

. Oblwas xapakTepucTnka pacTBopoOB.

. PacTBOpbI razoobpasHble, XnXK1E U TBEPObIE.

. TepMoarHaMuKa pacTBopeHus

. JaBneHune napa pacTeopuUTeEns HaL PacTBOPOM.

. Mepsbii 3akoH Payns.

. Bropoit 3akoH Paynsi.

. [loHuxeHne Temnepatypbl KpucTannaaumm pacTeopa.

. MNoBbllWweHne TeMnepatypbl KUNEHMS pacTBopa.

. OcMmoc, ocMoTnyeckoe OasneHue.

10.MpumeHeHne npouecca ocMoca.

2. NabopartopHbie paboTbl

Tembl 2,5,6,7,8,9

Tema 2.0cHoBHbIe 3aKOHbI XuMuKn. CofepxaHue nabopaTopHOi paboTbl: 03HAKOMNEHNE CO CBONCTBAMMN 3NIEMEHTOB,
OTHOCSILMUXCS K 9NEKTPOHHBIM CEMENCTBAM S , P, d, 1 UX coemHeHni. Bonpoch! k 3awmTe nabopaTopHoi paboTol. 1.
KBaHTOBbIE UMcna: rnaBHoe, opbuTanbHoOe, MarHUTHOE U CMMHOBOE. YTO onpeaensieT kaxnoe 13 atux yucen? Kakue
3HaYeHMs MOTyT MPUHMMATb KBAHTOBbIE yncna? 2. CopMynmpyiTe NPUHLMIbLI 3aN0NHEHNS ANEKTPOHHBIX 060104eK
ATOMOB 1 MOSICHUTE MX NpUMepamMun. 3. NEKTPOHHLIE CEMENCTBA ANEMEHTOB: S, P, d, f - aneMeHTbl. OnpeneneHue, obwue
hopmynbl 1 MX pacnonoxeHue B Tabnnue O.U. MeHoeneesa. 4. 3anvwnte SNeKTPOHHbIE KOHGPUIypaLum Cneayowmx

aToOMOB U rpadgonyeckmne n3obpaxeHns Nx 3NeKTPOHHbLIX (OOPMYN B HOPMasIbHOM U BO36YXOEHHOM COCTOSIHUSIX: S -
anemeHToB Mg, Ca, Sr, Ba, p - anemenTtoB P, S, Si, d - anemeHTtoB Mn, Fe, Co, Ni.

Na6opatopHas paboTta "XmuMmnyeckas TepmogmHammka” .

1. B cooTBETCTBMM C 3aKOHOM ["ecca TennoBoi ahdpekT peakummn paBeH: 1) cymme TennoT o6pasoBaHns NpoaykToB
peakuuu;

2) cymMMe TennoT 06pa3oBaHns NCXOOHbIX BEWECTB;

3) cyMMe TennoT 06pa3oBaHns NPOOYKTOB peakLun 3a BbIYETOM CyMMbl TeNnoT 06pas3oBaHUsl UCXOOHLIX BELLECTB;
4) cymme TennoT o6pasoBaHns UCXOAHbIX BEWECTB 3a BblYEeTOM CyMMbl TennoT 06pasoBaHMs NPoayKTOB peakLum.
2. Kakue us cnefytolmx yTBEpXXAEHNI BEPHbI ONS peakLmnii, NpoTeKaroWmnx B CTaHAAPTHBIX YCHOBUSX?

1) aHOOTEPMMYECKME peakUUn He MOryT MPoTeKaTb CaMoNpPON3BO/bHO;

O©CoOoO~NOOTPhWN =
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2) aHOOTEepMUYECKME peakLmmn MOTYT MpoTeKaTb NP AOCTATOYHO HU3KKX TemnepaTypax;

3) aHOOTEepMMYECKME peakL My MOryT MpoTekaTtb Npu BbICOKNX Temnepatypax, ecnn AS>0;

4) sHO0TEPMMYECKME peakLmMmM MOTYT NpoTekaTb NPKU BbICOKUX TeMnepatypax, ecnu AS<O0.

3. Tennosow acpcpekT peakummn SO2(r) + 2H2S(r)= 3S(78) + 2H20(X) paseH -234,50 kOx.

OnpepenuTe ctaHaapTHYO TennoTy (sHTanbnuio) obpasosaHust H2S(r), ecnn AH?298(S02) =-296,9 kx/Monb;
AH0298(H20x) = -285,8 k0 x/monb.

1) +20,1 kOx; 2) - 20,1 kx; 3) + 66,4 kIx; 4) - 66,4 K[1X.

4. YKaxuTe roMoreHHyto CUCTemy:

1) 3Fe + 4H20O(nap) = Fe304 + 4H2(r) ;

2) C(1B) + O2(r) = CO2(r);

3) CO(r) + 2H2(r) =CH3O0H(r);

4) 2Cr + 3C12(r) =2CrC13.

5. Paccuutaiite nameHeHve aHeprum Mmbbca, sHTanbnmu n SHTPONUX A5 CTaHLAPTHOrO COCTOSIHUS PeakLy ropeHns
MeTaHa:

CH4 (r) + 202(r) — CO2(r) + 2H20(r).

Kakoii dpaktop, SHTanbnWnHbIA NN SHTPONUIAHBIA, SBNSETCS OBMXYLLEN CUNOoN aToro npouecca?

1) AHO = -803,3 k[x/mMonb; ASO = -4 Ix/monb?K; AG 0 = = -801,4 kdx/monb. [Buxywas cuna npouecca ? nameHe?Hue
SHTanbnuu;

2) AHO = +803,3 kx/monb; ASO = +4 Ox/monb?K; AG = = +801,4 kx/mMonb. [Bnxywas cmna npouecca ? naMeHeHune
SHTpONUN.

Tema 6. PacTBopbl U AUCNEPCHBIE CUCTEMDI.

1./labopatopHas paborTa.

CopnepxaHue nabopaTopHoi paboTbl: N3ydeHre npoLecca rmaponusa Conei.

Bonpocel k 3awute nabopaTtopHoi paboTbl. 1. Y10 Ha3biBaeTCS rmaponn3om conein? 2. Kakme conu noaBeprarTcs
ruaponunay? 3. Kakme conn He noggepratotcs rugponuay? lNprneenmte npumepsl. 4. [preeoute NnpMmepsl rmaponnsa
conen no KaTtnoHy, Mo aHNOHY, MO KaTUOHY 1 aHWOHY. 5. OQHOCTYNEHYaTblA 1 MHOFOCTYNeHYaTbli TMaPOnN3.

Tema 7. OnekTpoxmumus. ManbBaHNY4ECKUE SNEMEHTDI.

NabopatopHas paboTta "anbBaHuyYeckme anemeHTobl". CopepxaHue nabopatopHoit paboTbl: 03HAKOMNIEHME C
YCTPOMCTBOM U paboToli raibBaHUHECKMX SNEMEHTOB.

Bonpochl k 3awmTe nabopatopHoit pabotsl. 1. O6bsicHUTE 06pa3oBaHVe OBOMHOMO NEKTPUHECKOrO CNOS Ha rpaHuLLEe
mMeTann - pacTBop, BO3HNKHOBEHMWE 3NEKTPOLHOro noTeHumana. 2. Yto Ha3blBaeTca CTaHAaPTHbLIM 3N1EKTPOAHbLIM
noteHuunanom metanna? 3. Pag HanpsxeHuin metannos. Kakne BbiBOAbI MOXHO CAENaTtb U3 NONOXEHUS MeTanna B pagy
HanpsixeHwin? 4. YTo Ha3blBaeTCS rafibBaHNHECKNM 3neMeHTOM? 5. Tunbl ranbBaHNYECKNX SNEMEHTOB: ranbBaHNYeCKNM
anemeHT BonbTa, Akobu-aHnansi, KOHLEHTPALMOHHBIV ranbBaHUYeckuii anemeHT. MNpreennTe npumepsl. 6. Kak no
hopmyne HepHcTa onpeenntb 3Ha4eHne paBHOBECHOMO SNEKTPOOHOro noteHumana metanna? 7. Kak paccuntbiBaertcs
3.0C ranbBaHu4eckoro anemMeHTa? 8. B uem otnnyme ranbBaHM4eckoro anemMeHTa skobu-Ianwans ot anemeHTa Bonbta?
Tema 6. Koppoaus n 3awmuta metannos v cnnasos. ConepxaHve nabopatopHoi paboTbl: 03HAKOMNEHNE C PA3NIUYHBIMU
BULAMU 3NEKTPOXMMUYECKON N XMMUYECKO KOppo3un MeTannos. Bonpoch k 3awwnTte nabopaTtopHoi pabotsl. 1. Y10
Takoe kopposusa metannos? Kakvne sugpl koppo3un metannos Bl 3HaeTe? 2. B 4eM OTANYUS XMMUYECKON U
3NEeKTPOXMMUYecKoin kopposun? 3. Yto npencrasnsieT cobor xuMmnyeckas Koppoans? B kakux cpenax oHa npotekaet?
MNpuBeonTe NnpUMepbl U ypaBHEHWS peakunii ra3oBON KOPPO3Un 1 KOPPO3un B HeanekTponutax. 4. Kakos MexaHn3m
SNEeKTPOXMMM4YecKor koppoann? Buasl genonapmsauun. 5. Cxema anekTpoxuMmyeckor kopposmu. Kak Ha3biBaeTcs
npouecc 0TBOAA 3MEKTPOHOB C KATOAHbIX Y4ACTKOB NPU 31EKTPOXMMNYECKON Koppo3nmn? 6. KakoBbl MeTOAb! 3aLUTHI
MeTannos oT Koppo3un? 7. Kakne metanibl NPUMEHSAIOTCS B KAYECTBE aHOOHbIX U KaTOOHbIX MOKPbITUIA Ha Xenese?
Tema 7. Onektponus . JlabopatopHasi paboTa "9OnekTponn3 pacTBoOpOB 1 pacnnaBoB anekTponntos" CoaepxaHue
nabopaTtopHoit paboTbl: 03HAKOMJIEHME C 3IEKTPOMN30M BOLHbBIX PACTBOPOB C PACTBOPUMBIM Y HEPACTBOPUMBLIM aHOAOM,
nonyYyeHne LMHKOBOrO NokpbiTus. Bonpocsl k 3awute nabopatopHoit paboTbl. 1. YTo HasbiBaeTCS anekTponu3om? Buabl
anekTponmsa. 2. Kakme npouecchl NpoTeKaloT Ha aNeKTpoaax Npu anekTponuae pacnnaea xnopuaa Hatpusa? 3. Kakosa
nocnenoBaTeNbHOCTb pa3psana KaTMOHOB Ha Katoe npuv 3N1eKTponM3e BoAHbIX pacTBopos coneii? 4. Kakosa
nocnenoBaTeNbHOCTb pa3psana aHMOHOB HA aHO4E NPW 3NEKTPONN3e PacTBOPOB CONel ¢ MHEPTHbIM aHoaoM? MNpueeaute
nprMepbl UHEPTHLIX aHOAOB. 5. Kak npoTekaeT anekTponn3 BOAHbIX PACTBOPOB COMEN C aKTUBHbLIM (PacTBOPMMbIM)
aHogom? 6. atb chopMynUPOBKM 1 3anncaTtb MateMaTMyecky Nnepsblid, BTOPO 1 06beAMHEHHDIN 3akoHbl Papanes. 7.
MNpumMeHeHre anekTponuaa.

3. NMucbMmeHHOe aomaluHee 3agaHune

Tembl 4, 6

1. MecTo XxMMnn B cUCTEME eCTECTBEHHbIX Hayk. OCHOBHbIE 3Tarbl Pa3BUTUS XUMIK.
2. 3aKOH COXpaHeHMs MacChbl BELWECTB.

3. 3aKOH NOCTOSIHCTBA COoCTaBa.

4. 3akoH Asoragpo.

5. 3aKoH 3KBMBaIEHTOB.

MecCTO XMUKN B CUCTEME ECTECTBEHHbIX HAyK. OCHOBHbIE 3Tanbl Pa3BUTUS XUMUW.

6. CoBpeMeHHble NpeacTaBneHns O XMMNUYECKON CBA3N.

7. MeTon BaneHTHbIX CBS3EA.

8. MeTon MonekynsipHbIx opbutanein kak nMHeHas KoMbuHaL s aTOMHbIX opbuTanei.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PerncrtpaumoHHbin Homep 10290303319
Crpanuvua 12 13 21.

A



Mporpamma omvcumnnnHebl "Xumust n akonorus"; 15.03.02 TexHonornyeckue mMalmHel 1 060pyaoBaHme; JOLEHT, K.H. (aoueHT) Mudptaxos
M.H. , Begywwuin Hay4HbIlA COTPYLOHUK, K.H. CyneiimaHos U.®.

9. M'mMbpnansaums aToMHbIx opbutanei.

10. aBneHve napa pacTBopuUTENns Hag pacTBOPOM U ero BANsSIHME Ha TeMNepaTypbl KUNEHNS 1 3aMep3aHns pacTeopa.
11. OcMoc, OCMOTMYECKOE LaB/IEHNE.

12. MNMprmMeHeHWe 0bpaTHOro ocmMoca B MPOMbILWAEHHOCTU.

13. 'moponua conei n ghakTopsbl, BINSIOWME Ha NPOLLECC rmaponmaa.

14. MNpumMeHeHue npuHuuna Jle-laTtense npu rugponunse conei.

15. TunuyHble cnyyam rugponnsa conei.

Ok3ameH

Bonpochbl k ak3ameHy:

1. MpeameT 1 3agaym xumun. MecTo xMmnm B cMCTEME eCcTeCTBeHHbIX HayK. OCHOBHbIE 3Tanbl pasBuTUS XUMUN.
3HayeHve XMnn B passnTMN MeauLMHbl 1 oapMaumm.

2. 3aKOoHblI COXpPaHEHMS MacChbl 1 SHEPTUN, KaK KONMYECTBEHHOE BbipaXEHNE NOCTOSHCTBA OABUXEHNS U
HEYHNYTOXMMOCTU MaTepumn. 3aKOH NOCTOSIHCTBA COCTaBa.

3. XuMmnyeckuin akBuBaneHT 1 METOLbI ero onpeaeneHns. 3aKoH 3KBMBANIEHTOB 1 KPaTHbIX OTHOWEHWA. 3akoH ABoragpo.
4. OCHOBHbIE TWMbl 1 OMHAMUKA Pa3BUTMSA NPELCTABNEHNA O CyLWECTBOBAHNM N CTPOEHWN aTOMOB. ATOMHbIE CNEKTPbI U
NPUYMHbBI X BOSHNKHOBEHMUSI.

5. OnemeHTbl KBAHTOBOWM MexaHuKuW. YpasHeHue Jlyn-ne-bpoinns. [iBorcTBeHHaa npupoaa anekTpoHa, Kak BblpaxeHue
3aKoHa eanHcTBa U 60pbObl MPOTUBOMONOXHOCTENA.

6. MpuHumMn HeonpeneneHHocTu Meit3eHbepra. BonHoBoe ypaBHeHune WpeanHrepa ons atoma Bogopona. Keanpar
BOJ/THOBOW CPyHKUUU, €e PUINYECKNIA CMbICH.

7. CoBpeMeHHOE BO33pEeHNEe Ha CTPOeHre atoma. XapakTepucTnka COCTOSAHNS 3NEeKTPOHa B aTOME CUCTEMON KBAHTOBbIX
yncen. Pasmepsbl, hopma 1 NPOCTPaHCTBEHHAS OpueHTaums opbutaneii.

8. MpwHumn Maynu. Mopsiaok 3anoNHeHNs YPOBHEN, MoaypoBHen 1 opbutaneit. Mpasuno MNyHpa. s, p, d n f ? aneMeHTHI.
9. Nepwoanyecknii 3akoH .M. MeHgeneesa n ero Tpaktoska Ha OCHOBaHWM COBPEMEHHOI TEOPUM CTPOEHNS aTtoMa.
®dusnyecknii cMbicn Homepa nepuoga. Neprodpl n cemenctea. ['pynnbl 1 noarpynnbl. KOpoTkuii 1 ANMHHONEPUOLHbIA
BapuaHTbl NEPMOANYECKON CUCTEMBI.

10. MNeproanyecknii 3aKOH ? Kak OCHOBHOW 3aKOH NpupoLbl. [Mepnoanyeckuin xapaktep U3MEHEHNS CBONCTBY CBA3aHHbIX
CO CTPOEHMEM 3NEKTPOHHOK 060N0YKM aTOMOB: aTOMHbIX U MOHHbIX PaAnyCOB, SHEPTUN MOHU3ALMUK, SHEPTUM CPOACTBA K
9NEKTPOHY, aNeKTpooTpuLaTenbHOCTU. Punocodpckoe 3Ha4YeHe Nepuoanyeckoro 3akoHa.

11. KoBaneHTHas cBsA3b. VIoOHHas CBA3b Kak NpenenbHblid Cnyyai NonspHOM KOBaneHTHOW cBA3W. MOHATNE BANEHTHOCTU 1
CTENEHN OKNCNEHNS.

12. KoBaneHTHO?MexaHN4Yeckunin pacyeT xmmmyeckoin casasu B. MenTtnepa n JloHooHa. OkcnepuMeHTanbHas Kkprneas
NoTeHUManbHOM 3HepPrum Monekynbl BOAOpoAa.

13. OCcHOBbI METOLA BaNEHTHbIX CBsi3ei. MexaHnam 06pasoBaHnst KOBANEHTHOW XMMMYECKOM CBS3U. HacblwaemocTb v
HanpasfeHHOCTb KOBANEHTHON CBA3N, 0 ul - cesi3b. KoBaneHTHOCTL cBSI3M B MeToze B.C.

14. Tmbpuansauns atoMHblx opbutaneit. sp, sp2, sp3 ? rubpunamsaums. dopma 1 HanpaBNEHHOCTb MMOPUAN3NPOBAHHBIX
opbuTaneii.

15. MeTon MonekynsipHbix opbutaneii. CesisbiBatolme, He CBA3bIBAIOWME Y pa3pbiXsitowme MONeKynsipHole opbutany.
Ycnoeus o6pasoBaHmsi U NOPSA0K 3aM0NHEHNsS MONeKynsipHbix opbutanein. dopma MonekynspHbix opbutaneii. KpatHocTb
cBa3mn B metone M.O.

16. 3anonHeHne MonekynsipHbIx opbuTanei anekTpoHaMm B Mornekynax, 0bpasoBaHHbIX aToMaMy U MOHaAMMW 3NEMEHTOB |,
Il neprnoaoB Nepnoan4eckori CUCTEMbl 3IEMEHTOB. DHEpPreTMyeckue gmarpammsol.

17. MexmonekynspHoe B3ammonencTene n ero npmpoga. OpueHTaumoHHoe, MHOYKLUNOHHOE 1 ANCNEePCUOHHOE
B3aumopmencTeue. BooopoaHas ceasb. Brionornyeckas ponb BOLOPOAHON CBA3MN.

18. XuMmnyeckas TepmoamHamuka. MNepBblil 3aKOH TepMOAMHAMUKK. TennoBon agohekT peakumu.

19. Tepmoxumng. Tepmoxummyeckme ypasHeHus. 3akoH JlaByasbe-Jlannaca. 3akoH ["ecca. Ok30- 1 aHOOTEPMUYECKME
NpoLecchl.

20. NepBoe cnencteme ua 3akoHa ecca. Pacyet Tennosbix achpekToB peakunii. Bropoe cnencreue 13 3akoHa ecca.
PacyeTt TennoBbix agpheKTOB peakumm

21. SHtanbnus. CtaHpapTHas sHTanbnus obpaloBaHns BewecTea. CtaHoapTHAS SHTANbNNS CrOPaHMs BELEeCTBa.

22. 9HTponus. Hambonee BEpOSITHOE COCTOSIHNE TEPMOANHAMUYECKOW CUCTEMbI. PacyeT n3aMeHeHnst SHTPOMNMM CUCTEMBI.
23. CBobonHas aHeprusi 'mbbca kak KpUTepuii HanpasneHHOCTU NpoLecca.

24. BnmsaHwe sHTanbNUnHOMo M 3HTPONUIAHOIO (DAKTOPOB Ha HaMnpasneHne NpoTekaHnsa npouecca.

25. Obwas xapaktepucTuka pacTeopos. Knaccudpurkaums pactsopos. KoHUEHTpaLmMs pacTBOPOB 1 Cnocobbl ee
BbIpaXeHNS.

26. PacTBopeHme, kak prsnko?xmMmyeckuii npouecc.. Tennosble adodeKTbl NPy pacTBOPEHNN.

27. PacTBOpMMOCTb ra3oB B XUOKOCTSX M €€ 3aBUCUMOCTb OT NapLumanbHOro gasneHms (3akoH NeHpu? JanbToHa),
Temnepartypsbl (ypasHeHve KnannepoHa-Knaysuyca)

28. [laBneHune napa Hag pacTsoputenem n pactsopoM. 3akoHbl Payns.

29. Ocmoc. OcmoTryeckoe fasneHne. 3akoH BaHT-MNodhda.

29. 9nekTponuTbl. MI30ToHMYecKnin acpdekT. Teopust aNeKTPoNUTUYecko auccoumaummn. CunbHble 1 cnabble
anekTponuTbl. CTeneHb guccoumaummn 1 gakTopsbl, BAMSIOWME Ha CTeNeHb ANCCOLMaLUN.

30. KoHcTaHTa amccoumnaumm. 3akoH passegeHus Octeanbaa. CTyneHyatblil xapaktep auccoumaumm.

Crpanuvua 13 n3 21.
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31. MpownsseneHune pacTeopmMocTi. KoHCTaHTa pacTBOPMMOCTY ManopacTBOPMMOro 3MeKTponuTa, eé ceBssb ¢
PacTBOPVMOCTbIO.

32. Ounccoumaums Bogpl. loHHOe nponaseaeHne BoAbl. BooopoaHbIv 1 rmapoKCUbHbIA NokasaTenb.
33. 'maponua conen. MexaHunam rugponusa. M'maoponna pasnnyHbix Conen.
34. CteneHb rmgponunsa. KoHctaHTa rugponmsa. CMeleHe paBHoBECUS NPy rMAPOnn3e.

35. OkmMcnnTENbHO-BOCCTAHOBUTENbHBIE peakumm, Ux Tunbl. OCHOBHbIE MOHATUSA: OKUCAUTENb, BOCCTAHOBUTENb,
OKMCneHne, BOCCTaHOBNEHUE. BaxHeliwme okmcnmtenn n BOCCTAHOBUTENMN B 3aBUCUMOCTM OT UX CTPYKTYPbl U MONOXEHNS
B nepuoanyeckon cucteme O.U. Mengeneesa. OcywecTBneHme OKUCAUTENbHO-BOCCTaHOBUTENbHbBIX peakumil B
ranbBaHNYECKMX 3NEeMEeHTax.

36. CTaH,D.apTHbIe ANEeKTpPpOoOHble N paBHOBECHbIE 3/IEKTPOAHbIE NOTEHUMaNbl METaNnoBs. SJ'IGKTDOXI/IMVILIGCKI/IIZ pan
HaI'IpFI)KeHI/II7I meTannoB. KOMNEHCaUNOHHbIM METOL onpeneneHna CtaHoapTHbIX 3N1EKTPOOHbIX MOTEHUMANoB MeTas/10B.

37. ManbBaHnyeckue anemeHTbl BonbTa 1 Akobu-OaHunans.

38. YpaBHeHue HepHcta. Pacyet 3C ranbBaHW4eCcKOro sneMeHTa npy pasinyHbiX KOHLEHTPpaUMsaX anekTponuTa.
39. YcTpoiicTBo 1 paboTta KUCNOTHOrO CBMHLIOBOMO akkyMynsaTopa.

40. NpuMeHeHne ranbBaHnyeckunx anemeHToB (I'3). MNepBuyHble 1 BTOpUYHble ['D. TonnmeHbie M.
41. Knaccmgoukaums Koppo3noHHbIX NPOLECCOB

42. MexaHn3M XuMn4eckon koppo3snn. Kopposuns B Cyxux rasax v B XMOKOCTSX ? HE3NeKTponuTax.
43. MexaHn3M aneKTpoXuMmnyeckon kopposun. BogoponHas n kucnopogHas genonsipusaums.

44. Bnabl 5neKTpoxXuMmyeckor kopposuu. Npumeps..

45. MexaHn3M NpoTEKTOPHON 3alunTbl METaNI0B M CNIaBoB..

46. KatogHas 3awmra MeTannos 1 Crnnasos.

47. OnekTponua pacnnasos. [paBnna o4epenHOCTM paspana BELWeCTB Ha anekTpoaax.

48. SnekTponM3 pacTeBOpoB conen. BnmaHrne Boabl HA NpoTekaHne npouecca anekTponuaa.

49. MNeps.blIli 1 BTOPOW 3akoHbl Papanes. SNeKTPOXUMUYECKUI SKBUBANEHT, XMMUYECKNIA SKBMBANEHT.
50. MprmeHeHne anekTponnsa. SNeKTPonMTNYecKoe pachnHMpoBaHue MeTannos

CemecTtp 2

TekyLUn KOHTPONb

1. YCTHBIN onpoc

Tembl 10, 11,16, 17

. Mpeamet n 3apayn akonorum. CTpyKTypa aKonornn. VIctopns CTaHOBNEHNS 9KONOrMM Kak HayKW.

. MonynsaunoHHoO-BNAOBOI ypoBEHb BUONOrMyeckoin opraHuaauun. Monynsumu.

. OKOCMCTEMHbI YPOBEHb. 3KONOrMYeCKne CUCTEMBI.

. OCHOBHble 3Konornyeckme oakTopbl cpenbl.

. JlInmutrpyiowme skonornyeckue paktopsbl.

. Obwas xapaktepuctuka buocdepbl. OCHOBHblE CBOMCTBA Buocdepbl. YueHue BepHaackoro.

. 9Bonoumsa buocgepsbl. Hoocopepa.

. KpyroeoporT BellecTs B 6rocgpepe

. BrocoumanbHas npupoa Yenoeeka v aKonorus.

10. Oemorpacpuyeckune npobnembl nnaHeTbl 3emns

11. Knaccmndprkaums 0OCHOBHbIX BULOB aHTPOMOreHHbIX BO3LENCTBMI HA aTMOCdEpy

12. FnobanbHble U pernoHasnbHble 3KONOrMYeckne NOCNEACTBUS 3arpsa3HeHns atMocaepsl. HapylweHne 030HOBOro cnos
3emnu. ObpasoBaHMe cMora B ropofickoi aTMocgoepe. MapHMKOBbIA 3dpdekT. BoinafeHne KUCTOTHbIX A0XAEN.

13. 3arpsasHeHne rugpocdepsl. Buabl 3arpasHeHns sogbl. OCHOBHbIE NCTOYHWKM 3arPsS3HEHWS MOBEPXHOCTHbLIX U
NMoA3eMHbIX BOL.

14. Dkonormnyeckme NOCNEACTBMSA 3arpa3HeHns rugpocdepsl. MictoweHme noa3eMHbIX U MOBEPXHOCTHBIX BOA,.

15. OCHOBHbIE BUAbI aHTPOMNOreHHOro BO3AENCTBUSA HA NoYBY. Buabl Mcnonb3oBaHms Noys. Spo3uns MoYB.

16. 3arps3HeHUst NOYB NECTUUMAAMU U MUHEPANbHBIMU YO0BPEHNAMM.

17. 3arpsisHeHue 6uocepbl 0TX04aMM NPOU3BOACTB U NOTPebneHus.

18. dusnyeckoe n Hronornyeckoe 3arpssHeHne bruocdepsi.

19. OkcTpemanbHble BO3AeNCTBUS Ha Brocdpepy. BosneicTBme Ha Brocdpepy TEXHOrEHHbIX 3KONOrMYecKmx kaTacTpod.
20. BnusiHne ypbaHnsauum Ha buocdepy.

21. BnnsiHne noHU3npyoLLero nany4yeHns Ha 06 beKTbl OKpyXatoleit cpeabl.

22. 3arpssHeHmne okpyxaioLen cpeabl NONNLMKIMYECKUMIM apoMaTmieckumm yrnesogoponamu (MAY) n guokcnHamm.
23. 3arpsisHeHue brocdepbl TAXENbIMU MeTannamu.

24. .BnusiHne 3arpasHeHns okpyXarolein cpedbl Ha 340p0Bbe Yenoseka

25. TpaHcnopT 1 okpyxarowas cpena. Metonbl 3awwmTsl aTMOCHEPHOrO BO3ayxa OT 0TpaboTaBLLMX ra3oB aBToMobunei
26. DHeprus - NOMCK NOAX040B, NMPUEMNEMbIX A5 OKPYXatowe cpelbl U pa3Butus

27. HeTpavumnoHHble MeToabl NPON3BOLACTBA SHEPTUM

28. OKONOrM4ecKunii KpU3uc 1 NyTn BbIX04a M3 Hero.

29. HopMumpoBaHue ka4yecTBa oKpyxatolen cpebl.

30. NMpupoaHbie pecypchl U UX Knaccuukaums.
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31. OCHOBHblE NPUHLMMbI 1 HAMPaBAEHNS PaLMOHANIbHOMO NPUPOLOMNONb30BaHUS.

32. MecTo 1 ponb NPUPOLHO-PECYPCHOro NoTeHLMana B passutnm 1 pasmelleHnm nNponssoanTesbHbIX CUS.

33. OCcHOBHblE NPUHLMMBI SKOHOMUYECKOrO MEXaHN3Ma NPMPOLONONb30BAHMS 1 OXPaHbl OKPYXatoWwen cpebl.

34. VICTO4YHUKM 3KONOrM4eckoro npasa.

35. [ocynapcTBeHHasa aKonornyeckas skcnepTnaa. KONorn4eckmin KOHTPOsb.

36. NocynapcTBeHHbIe opraHbl OXpaHbl OKpyXatowen cpeibl.

37. OueHka Bo3oencTeng Ha okpyxatowyto cpeny (OBOC) n skonormyeckas skcneptuaa.

38. OKonormyeckuin MeHeOXMeHT, ayanT n ceptudpmkaumns.

39. BKONOrm4ecKnin MOHUTOPWHT.

40. DKONOrM4ecknin KOHTPOIb 1 OBLWECTBEHHbIE 3KONOrMYECKNE ABUXEHNS.

41. lOpnanyeckast OTBETCTBEHHOCTb 3a 3KOMOrMYeckre npaBoHapyLeHus.

42. OCHOBHblE HaMNpaBNeHNs UHXEHEPHON 3alnTbl OKpyXatowen cpedbl. BuotexHonorus.

43. ManooTxofHble 1 pecypcocbeperarolme npomM3BoaCTBa.

44. 3awmta atMocepbl OT 3arpsa3HeHIA.

45. 3awwuTta rugpocepbl OT 3arps3HEHNIA.

46. 3awmTta nutocdepbl OT 3arpa3HEeHNI.

47. 3awmTa okpyxatollei cpeapl 0T 0TXOLOB NPOM3BOACTBA 1 NOTPebneHns.

48. BnoTtexHonornyeckme NPoLECChl: 04MCTKA CTOYHBIX BOA, YTUNN3aUMS TBEPLbIX ObITOBbIX OTXOA0B, BOCCTAHOBNEHNE
3arps3HeHHbIX Mo4s

49. MexayHapoaHoe COTPYyOHMYECTBO B 06n1acTy 3allMThl OKpyXatowei cpeabl.

50. OcHOBbI 3KONOrMYeCcKoi 6e30MacHOCTA 1 KOHLeNLUMs YCTONYMBOro passutus Poccun.

2. NTabopatopHblie paboTbl

Tembl 12, 13, 14, 15

NabopatopHas paboTa €1 "N3amMepeHne KOHLEHTPaUMM TOKCUYHbBIX Fa30B B BO34yXe NpuW NMoMoLWM raszoaHannsartopa
"Monap-2". CopepxaHne nabopatopHoit paboTbl: 03HAKOMSIEHWE C METOAOM ONpPEneNeHUsl KOHLEHTpaLMN BpeaHbIX
BELWeCTB B BO34yxe C MOMOLbIO razoaHanusartopa "lMonap-2".

Bonpocebl k 3awute nabopatopHoit paboTbl.

. CocTaB u cTpoeHue atMocdepb!.

. 3arpssHeHne atMocdpepbl

. Bnobl 3arpssHeHns atMocdpepbl MO MCTOYHMKY NpoUCcXoxaeHus. MNpumeps..

. Bunbl 3arpsisHeHust atmocapepsbl no macwtaby. Mpumepsi.

. Buobl 3arpsasHeHns atMocdpepbl No arperaTHoOMy COCTOSHMIO. [puMepb..

. OCHOBHbIE NCTOYHMKM 3arps3HEHMS aTMOCHPEPHOro BO3ayxa.

. YT0 Takoe amuccna?

. OTAnyme smmccum ot ummccum.

. MpyHuMn pencteng rasoaHanuzartopa "lNonap-2"

10. YCTPONCTBO SNEKTPOXUMMYECKOrO JaTyuka.

11. Monatme MAK, Mopor 1, Mopor 2.

NabopatopHas paboTa €2 "OnpeneneHne XecTkocTy Boapl".

CopepxaHue nabopatopHoli paboTbl: 03HAKOMIEHNE C METOAOM onpeaeneHns obLwen XecTkocT! BoAbl TUTPOBAHNEM.
Bonpocebl k 3awute nabopatopHoit paboTbl.

. XecTkoCcTb NpMpPOaHBIX BOL.

. Bugbl xectkoctu: oblas, kapboHaTHas, HekapboHaTHas!, yCTpaHsiemas, He ycTpaHsemasl.
. EanHnubl xectkocTn.

. NcTtouHukm conein xecTkocTw.

. Knaccngpukaumsa npupoaHbix BO4 MO BENNYMHE XECTKOCTU.

. Cnocobbl yCTpaHeHNs XXeCTKOCTH.

. MeTon ocaxpeHus

. \oHHbI 0BbMeH.

. CyWLHOCTb TUTPMMETPUYECKOr0 METOAA ONpeaeneHNs obLwelt XXeCTKOCTW NPUPOLHbLIX BO.
10. HopmupoBaHue kadyecTsa BoAbl Mo 0bLei XeCTKOCTH.

NabopatopHas paboTa €3 "OnpeneneHne obuiei WenoYyHocT Boabl".

CopepxaHue nabopatopHoli paboTbl: 03HAKOM/IEHVE C METOAOM ornpeaeneHns obLe WenoYyHOCTW BOAbl TUTPOBAHUEM.
Bonpochl k 3awmTe nabopatopHoi paboTsll. LlenoyHocTb NpMpoaHbIX BOA.

2. OCHOBHbIE KOMMOHEHTbI HEATPaNMU3yoLme NOoHbI BOAOPOaa.

3. Bugbl wenoyHocTu: obuas, kapboHaTHas.

4. Pa3HOCTb MeXly OCHOBHOCTbIO 1 LWETIOYHOCTBIO.

5. 3HayeHne BENNYUHBI WEeNOYHOCTN A8 NPUPOLHbIX BOL.

6. Mpouecc 3akncneHns NoBepPXHOCTHbIX BOLOEMOB.

7. CyWHOCTb TUTPUMETPUYECKOrO METOAA OnpeeneHns obLwel Weno4yHOCT NPUPOLHbLIX BOA.
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8. Kakme noHbl TUTPYOTCA CONSHOM KMCNOTOM B NPUCYTCTBUKN nHankaropa deHongtanenHa?

9. Kakme 1oHbl TUTPYIOTCA CONSIHOM KUCNOTOM B NPUCYTCTBUN MHOMKATOPA METMUIIOBOrO OpaHXeBoro?
10. HopmnpoBaHue kayecTtsa BoAbl.

NabopatopHas paboTa €4 "OnpeneneHne coaepXxaHns oCTaTto4HOro xnopa B Boae".

CopnepxxaHue nabopatopHoi paboTbl: 03HAKOMNEHUE C METOAOM ONPEeAeNeHNs COAepPXaHns 0OCTaTOYHOro Xnopa B Boae
nocne ee Oe3vHMUUMPOBaHUS.

Bonpocebl k 3awute nabopatopHoit paboTbl.

. TOKCMYHbIE MpUMECKH B MUTbEBON BOAE.

. \cTO4YHMKM NOCTYNNEeHNs TOKCMYHbBIX MpUMECei B BOLY.

. MeToapbl KONMYECTBEHHOTO ONPELENEHNS.

. XnopupoBsaHve BoAbl.

. Peakumu, npotekarowme npu xnopmpoBaHuu.

. MNoTeHumnanbHag akonornyeckas onacHOCTb XNOPMPOBaHMS BOLbI.

. VlomomeTpuueckuii MeTon onpeneneHns coaepXaHns 0CTaToYHOrO Xnopa B BOJe.

. AnbTepHaTnBHbIE METOLbI 0B6e33apaxunBaHUs BOAHI.

. BblumcneHue copepxaHns octaTo4HOro Xopa B BOAE.

10. HopmupoBaHme kayectsa BoAbl MO OCTATOYHOMY X/IOPY.

3. NMucbmeHHOe aomallHee 3apaHue

Tembl 11,14, 15

. OKONOrMyeckuin KpM3mc 1 Nyt BbIXOA4A N3 HETO.

. HopmnpoBsaHue kauecTsa okpyxarolwer cpeapl.

. MpnpoaHble pecypchbl 1 Nx Knaccugukaums.

. OCHOBHbIE 3KOnornyeckme akTopbl cpenbl.

. JInmnTnpyiowme aKonormyeckne goakTopbi.

. Obwas xapaktepuctuka 6uocdepbl. OCHOBHbIE cBOCTBA Briocdepsl. YueHue BepHanckoro.

. 9Bontoums buocopepbl. Hoocdepa.

. KpyroeoporT BelwwecTts B 6uocdepe

. BuocounanbHas npupoga Yenoseka 1 aKonorns.

10. Oemorpacpuyeckune npobnembl nnaHeTbl 3emis

11. Knaccndomkaums 0OCHOBHbIX BUAOB aHTPOMOreHHbIX BO3AENCTBUIA Ha aTMoCcHhepy

12. FnobanbHble U pernoHasbHble 3KONOrMyeckne NoCNencTBMs 3arpsi3HeHns atMocapepsbl. HapyleHne 030HOBOro cnos
3emnn. ObpasoBaHue cMora B ropofckort atMocapepe. [MapHUKoBbIf adpdrekT. BoinageHrne KUCNOTHBIX OOXAEN.
13. 3arpsasHeHne rugpocgepsbl. Buabl 3arpasHeHns sogbl. OCHOBHbIE NCTOYHWKM 3arPS3HEHNS MOBEPXHOCTHbLIX U
NOA3EMHbIX BOS.

14. Skonornyeckre NOCNEACTBMSA 3arpsa3HeHns rmapocdepsl. MictoweHne noa3eMHbIX U MOBEPXHOCTHBIX BOA,.

15. OCcHOBHbIE BUAblI aHTPOMNOreHHOro BO3AENCTBUS HA NOYBY. Buabl ncnonb3oBaHus noys. Opo3ms MoYB.

16. 3arps3HeHns NoYB NecTUUMaaMN N MUHEPANbHBIMUA YO0OpEHNSaMU.

17. 3arps3HeHne buocgepbl 0TX0AaMy NPOU3BOLCTB 1 NOTpedneHns.

18. dusnyeckoe n Bronornyeckoe 3arpsisHeHne Gruocdepbi.

19. 9kcTpemanbHble BO3AENCTBNS Ha Bruocdepy. BosaeiicTeue Ha 6rocdoepy TEXHOFEHHbBIX 3KONOMMYECKMX KaTacTpod.
20. BnnsHwve ypbaHmsaumu Ha buocaepy.

21. BnnsiHve noHU3npytoLLero nany4yeHns Ha o6 bekTbl OKpyxatolein cpeapl.

22. 3arpsisHeHune okpyxarolen cpefbl NOANLMKANYECKUMIM apoMaTmyeckumm yrnesogopogamu (MAY) n guokcnHamm.
23. 3arpsisHeHne brocdoepbl TSXENbIMU MeTannamm.

24. .BnusiHme 3arpsisHeHUs okpyXxarowein cpegbl Ha 340pOBbe Yenoseka

25. TpaHcnopT 1 okpyxatowas cpefa. Metonbl 3awwmTsl aTMOCHEPHOro BO3ayxa OT 0TpaboTaBLmX ra3oB aBToMobunei
3aver

Bonpochbl k 3averty:

. MNpeamet n 3apayn akonorum. CTpyKTypa aKonornn. Ictopnsi CTaHOBAEHNS 9KONOMMK KakK HayKW.

. MonynsiunoHHO-BMAOBOI YpOBEHb Bronornyeckoi opraHusauuu. Monynsumm.

. OKOCUCTEMHBI YPOBEHb. DKONOrM4eCcKne CUCTEMBI.

. OCHOBHblE 3KOnornyeckme ¢OakTopbl cpenbl.

. JlnmnTnpyrowme aKonorm4eckne goaktopbl.

. Obwas xapaktepnctuka buoctepbl. OCHOBHbIE CBOCTBA Buocdepbl. YueHune BepHaackoro.

. 9Bontoums buocdpepbl. Hoocdepa.

. KpyroeopoT BeliecTs B 6roccepe

. BnocoumnanbHas npupoaa Yenoseka v 3KONOrus.

10. Oemorpagounyeckne npobnemMbl nnaHeTbl 3emns

11. Knaccndomkaums 0OCHOBHbIX BUAOB aHTPOMOreHHbIX BO3AENCTBUIA HA aTMOCHhepy

12. nobanbHble 1 pernoHanbHble 3KOMOMMYECKME NOCNEACTBUS 3arpsa3HEHNS aTMocdpepbl. HapylweHne 030HOBOro cnost
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3emnn. ObpasoBaHue cMora B ropoLckor atMocapepe. [MapHuKoBbIf adpdpekT. BoinageHne KUCNOTHBIX OOXAEN.
13. 3arpsasHeHne rugpocgepsl. Buabl 3arpsasHeHns sogbl. OCHOBHbIE NCTOYHMKM 3arpPSA3HEHNS MOBEPXHOCTHbLIX U
NOA3EMHbIX BOL.

14. ODkonornyeckne NOCNeACTBMS 3arpasHeHns rmapocdepsl. MictoweHmne noa3eMHbIX U MOBEPXHOCTHbIX BOA,.

15. OCHOBHbIE BUAblI aHTPOMNOreHHOro BO3AENCTBUSA HA NoYBy. Buabl ncnonb3oBaHms noys. Opo3ms MoYB.

16. 3arpsi3HeHns NoYB NecTUUMaaMn N MUHEPanbHbIMU YO0BpeHnsaIMU.

17. 3arpssHeHue buocchepbl 0TX0AaMM NPOU3BOACTB U NOTPeBNEHNS.

18. duranyeckoe n bronormyeckoe sarpsisHeHne buocgepbl.

19. OkcTpemanbHble BO3AENCTBUS Ha Broccpepy. BosneiicTBme Ha Brocdpepy TEXHOTEHHbIX 3KONOrMYECKMX KaTacTpod.
20. BnnsHwve ypbaHnsaumu Ha buocgepy.

21. BnusiHMe NOHN3UPYIOLWEr0 N3NyYeHNs Ha 0B bEKTLI OKPYXaloLWei cpenbl.

22. 3arpsisHeHme oKpyxaiower cpefbl NONNLMKIMYEeCKUMM apoMaTmyeckumm yrnesogopogamu (MAY) n guokcnHamm.
23. 3arpsisHeHne 6uocdepbl TSXeNbIMA MeTannamu.

24. .BnusHue 3arpssHeHus okpyXxarowein cpeabl Ha 340p0OBbe Yenoseka

25. TpaHcnopT 1 okpyxawwas cpena. Metonbl 3aWwmutel aTMOCepHOro Bo3ayxa oT 0TpaboTaBLIMX ra3oB aBToOMObMneN
26. OHeprus - NOMCK NOAX040B, MPMEMNEMbIX 415 OKpyXatowen cpelbl U pa3Butus

27. HeTpaamumnoHHble MeTObl NPON3BOLACTBA SHEPTUM

28. OKONOrm4eckunii KpUsnc 1 Nyt Boixoga N3 Hero.

29. HopmmpoBaHue ka4ecTsa OKpyXarowen cpenbl.

30. MpurpoaHble pecypcbl 1 MX Knaccugukauus.

31. OCHOBHblE NPUHLMMBI 1 HAMPAaBNEHNS PALMOHANBHOMO NPUPOLOMNONb30BAHUS.

32. MecTo v ponb NPUPOLHO-PECYPCHOIO NOTEHLMAana B passutnn 1 pasMeLleHny NPoU3BOANTENbHbIX CUT.

33. OcHOBHble NPUHLMMBI 3KOHOMUYECKOrO MEXaHn3ma NpMpoaononb30BaHNS 1 OXPaHbl OKPYXatowen cpeabl.
34. cTOYHUKM 3KONOrMyeckoro npasa.

35. ['ocynapcTBEHHasA 9KONOrnyeckas aKcnepTnaa. KONOrnYeckmini KOHTPOsb.

36. [ocynapcTBEHHbIE OpraHbl OXpaHbl OKpyXatolweli cpeapl.

37. OueHka Bo3nelncTBMS Ha okpyxatowyto cpeny (OBOC) n akonormyeckas akcneptusa.

38. DKONormyeckuini MeEHeOXMeHT, ayanT u ceptudpmkauns.

39. OKOnorM4yecknii MOHUTOPWHT.

40. SKOnormyeckuii KOHTPONb 1 0BWECTBEHHBIE 3KONOMMYECKME ABUXEHNS.

41. Opnaonyeckas OTBETCTBEHHOCTb 3a 3KOMOrMYeckre npaBoHapyLEeHUSI.

42. OCHOBHblE HaNpPaBNeHNS UHXEHEPHON 3alnThl OKpyXatowei cpeabl. BuotexHonorus.

43. ManooTxogHble 1 pecypcocbeperatowme npomM3BoacTsa.

44, 3awuta atMocqepbl OT 3arpsa3HEHWIA.

45. BawmTa rugpocdpepbl OT 3arps3HEHUIA.

46. 3awmTta nuTocdepbl OT 3arpsa3HEHNI.

47. 3awmTa okpyxatouei cpeapsl 0T 0TXOLOB NPOM3BOACTBA 1 NoTpebneHns.

48. BOTEXHONOrMYECKME NPOLLECCHI: O4MCTKA CTOYHBIX BOA, YTUAN3ALMS TBEPAbIX ObITOBBIX OTXOL0B, BOCCTAHOBNEHNE
3arps3HEHHbIX NOYB

49. MexayHapoaHoe COTpyAHMYeCTBO B 061acTy 3alUMThl OKpyXatowei cpeabl.

50. OcHOBbI 3KONornyeckoli 6e30MacHOCTU 1 KOHLENLMS YCTOWYMBOrO pas3suTus Poccun.

6.4 MeToounueckne matepuanbl, onpeaensitolme npouenypbl OLLeHUBaHNS 3HaHUA, YMEHUN, HaBbIKOB 1 (UNN)
onbiTa AesaTeNIbHOCTU, XapaKTepu3yHoLLLMX aTanbl hopMUpoOBaHUSA KOMMETEeHLUN

B K®Y pelicteyeT HannbHo-periTUHroBas cucteMa oLeHKW 3HaHuin obydatowmxcs. CyMMapHo no agucumnivHe (Moaynio)
MOXHO Nony4nTb Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekylas paboTta oueHusaetcs B 50 6annos, ntorosas
goopma KoHTpons - B 50 6annos.

[ns 3ayéra:

56 6annos 1 bonee - "3a4TeHO".

55 6annoB n MeHee - "He 3a4TeHO".

[ing ak3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos - "xopouwo".

56-70 6annos - "y0oBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaAHNUA 3HAHUIA, YMEHUI, HaBbIKOB U (UN) onbiTa Ortan | KonnuectBo
KOHTpOns [efATeNbHOCTU, XapaKTepu3yoLLLMX 3Tanbl OPMUPOBaHNA KOMMNETeHL U 6annos
Cemectp 1
TekyLLUA KOHTPONb
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepu3yoLLLMX aTtanbl opMUpPOBaHNA KOMMNETeHL U 6annos
YCTHbIA onpoc |YCTHbIV ONpOC NPOBOAMTCS HAa NPaKTUYECKMX 3aHsATHsX. Obyyatowmecs
BbICTYNalOT C Aoknanamul, COOBWEHNAMN, AOMONHEHNSIMM, YHaCTBYIOT B 1 20

LUCKyCCUK, OTBEYAIOT Ha BOMpOCHl npenogasatens. OLEeHNBAETCS YPOBEHD
LlOMalHel NoAroTOBKM MO TeMe, CNOCOBHOCTb CUCTEMHO M NOMMYHO U3naratb
MmaTtepuvan, aHanmanposaTtb, POPMyNupoBaTb COBCTBEHHYIO MNO3MLMIO, OTBEYATb
Ha [OMOMHUTENbHbBIE BONPOCHI.

NabopartopHble (B ayantopun, ocHaWEHHON COOTBETCTBYIOWMM 060pyaoBaHMEM, obyyatowmecs
paboTbl NpoBoAsT y4ebHble 3KCNEPUMEHTbI U TPEHUPYIOTCS B NPUMEHEHNN 2 20
NpPakTUKO-OPUEHTUPOBAHHbIX TexHonoruin. OueHnBatoTCS 3HaHWe matepuana u
YMEHWNE NPUMEHSITb ero Ha NpakTMKe, YMEeHNs 1 HaBblkK No paboTe ¢
obopynoBaHMEM B COOTBETCTBYIOLEN NPeaMeTHOR obnacTu.

MucbMeHHoe  [O6yyarolwmecs nonyyatoT 3a4aHUe MO OCBEWEHNIO ONPeLENEHHbBIX TEOPETUHECKMX
JomatuiHee BOMPOCOB WK pelleHmnto 3a8ay. PaboTta BbINONHAETCS NMCbMEHHO OOMa U 3 10
3apaHvie cnaérca npenogasarento. OLueHnBaOTCS BNaAEHNE Matepuanom no Teme
paboTbl, aHANUTNYECKME CMOCOBHOCTU, BNafeHUe METOAAMM, YMEHNS U HABbIKW,
HeobxoLMMble Anst BbINOMHEHWS 3a4aHWA.

dk3ameH 9Kk3aMeH HaueneH Ha KOMMNEKCHYH0 NPOBEPKY OCBOEHWS AUCUMMNNHBI. OK3aMeH 50
MPOBOAWTCS B YCTHOMN NN NCbMEHHOM dhopMe no 6uneTtam, B KOTOPbIX
coaepxarcsi Bonpochl (3anaHns) no scem temam kypca. Obydyatowemycs naércs
BpeMsi Ha noarotosky. OLeHVBaeTCcs BNafeHue Matepuanom, ero CUCTEMHOe
OCBOEHUE, CMOCOBHOCTb NMPUMEHSITb HYXXHbIE 3HAHWSI, HABLIKW U YMEHUS Npu
aHannae nNpobnemMHbIX CUTyaunin U peleH NPakTUYecKnx 3aaaHuni.

CemecTp 2
TekyLLUA KOHTPONb

YCTHbIA onpoc |YCTHbIV ONpOC NPOBOAMTCS HA NPaKTUYECKMX 3aHsATUsAX. Obyyatowmecs
BbICTYNalOT C Aoknanamu, COOBWEHNAMN, AOMONHEHWSIMU, YHaCTBYIOT B 1 20
OMCKyccun, 0TBEYatoT Ha BoNpockl npenogasatens. OueHnBaeTcs ypoBeHb
LOMalHel NoAroTOBKM MO TeMe, CMOCOBHOCTb CUCTEMHO U IOMMYHO U3naratb
MaTtepuvan, aHanM3nposaTtb, POPMyNMpPoBaTb COBCTBEHHYIO MO3MLMIO, OTBEYATb
Ha OOMONHUTENbHbIE BOMPOCHI.

Na6opatopHsble [B ayanTopuu, ocHalWEHHOV COOTBETCTBYIOWMM 060pyaoBaHeM, obyyatowmecs
paboTbl NPOBOAST y4e6Hble 3KCMEPVMEHTLI U TPEHUPYIOTCS B MPUMEHEHUN 2 20
MPaKTUKO-OPVNEHTNPOBAHHbIX TexHoMornin. OLEeHVBAKOTCS 3HaHVe MaTepuana u
yMeHVe NpUMEHSITb ero Ha NPakTVKe, yMeHWsl 1 HaBbiku No paboTe ¢
060pynoBaHEM B COOTBETCTBYHOLWER NpeaMeTHON obnacTu.

MucbMeHHoe  [O6yyarolwmecs NonyyatoT 3a4aHUE MO OCBEWEHNIO ONPELENEHHBIX TEOPETUHECKMX
JomatuiHee BOMPOCOB WKW pelleHmnto 3a8ay. PaboTta BbINONHAETCS NMCbMEHHO OOMA U 3 10
3apaHvie cnaérca npenogasarento. OLeHnBaOTCS BNaAEHNE MaTePUanom no Teme
paboTbl, aHANNTNYECKME CNOCOBHOCTU, BNafileHUe METOAAMM, YMEHNS U HABbIKW,
HeobxoLMMble Ansi BbINOMHEHNS 3aAaHWA.

3auer 3a4éT HaueneH Ha KOMMIEKCHYHO NPOBEPKY OCBOEHUS OUCLUMIMHGI. 50
O6yuatowmiica nony4aeT Bonpoc (Bonpockl) nnmbo 3apaHue (3anaHus) n Bpems Ha
noaroToBky. 3a4éT NPOBOAUTCS B YCTHOM, MMCbMEHHON NN KOMMNbIOTEPHOA
gopme. OueHrBaeTCs BNafeHWe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CNocOBHOCTb MPUMEHSITb HYXXHble 3HAHWSI, HABbIKU 1 YMEHWS Mpu aHanuae
NPOBNEMHBIX CUTYaLMUA N PeLleHN NPaKTUYECKNX 3a0aHuiA.

7. MepeyeHb OCHOBHOW U AONONMHUTENbHON YYe6HON nuTepaTypbl, HEO6XOAUMON A4Sl OCBOEHUS OUCLIIIINHBI
(momyns)
7.1 OcHoBHas nuTeparypa:

1. CnnHka H.J1. Obwas xmMus: y4ebHuk ons 6akanaBpos, CTyL. HEXMM. crel. By30B / nog pen. B.A. MNonkosa, A.B.
Babkosa. - 18-e n3n., nepepab. n gon.. - Mockea : lOpaiit, 2012. - 898 c. - (bakanasp). - bubnuorp.: ¢. 886.. - ISBN
978-5-9916-1148-0; ISBN 978-5-9692-1112-4. (100 2k3.)

2. MeaHoB B. I". OcHoBbl xMuu: YuebHuk [SnekTpoHHbI pecypc] / B.I". MisaHos, O.H. esa. - M.: KYPC: HAL,
NH®PA-M, 2014. - 560 c. Pexum goctyna: http://znanium.com/bookread.php?book=421658

3. PasymoB. 9konorus : yuebHoe nocobue / B.A. Pasymos. - M. : MHD®PA-M, 2018. - 296 c. - (Bbicwee obpasoBaHue:
Bakanaspwar). - Pexum goctyna: http://znanium.com/catalog/product/951290.

7.2. OononHutenbHaa nuteparypa:
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1. MaptbiHoBa T.B. Heopranuyeckas xumus : yuebHuk / T.B. MapTeiHoBa, V.. CynoHuukas, H0.C. Areesa. - M. :
NH®PA-M, 2018. - 336 c. + Oon. matepuransi. - (Boiclwee obpasoBaHue: bakanaspuar). -
www.dx.doi.org/10.12737/25265. - Pexum goctyna: http://znanium.com/catalog/product/940420.

2. AnekTpoxmmus. Metoanueckume ykasaHus k nabopatopHeiM pabotam/ Cunnenb W.4., MaspwH IM.B., OeHucosa T.P.,
XapuTtoHosa E.A. - Hab6. YenHbl: HHM KdY, 2016, 35 ¢. (200 3k3. Ha kad. XMUK 11 3KONOTK).

3. Xpuctodhoposa H.K. OcHoBbl akonorum: yuebHuk/Xpuctocgpoposa H. K., 3-e nag., pon. - M.: Maructp, HAL,
NH®PA-M, 2015. - 640 c.: 60x90 1/16. - (Bakanaspwuart) (Mepennét) ISBN 978-5-9776-0272-3 - Pexum goctyna:
http://znanium.com/catalog/product/516565.

4. Epnakos J1.H. Skonorusi [9nekTpoHHbI pecypc]: y4ebHoe nocobue / J1.H. Epnakos, O.H. YepHbiwosa. - Mocksa: HAL|
NHdppa-M, 2013. - 360 c. - (Boicwee obpasoBaHue: bakanaspwuar). - B nep. - ISBN 978-5-6-006248-8. - Pexum goctyna:
http://znanium.com/bookread.php?book=368481.

5. Maepuwes B.B. Obwas skonorus. Kypc nekumii: yuebHoe nocobue / B.B. Maspuuwes. - 3-e nsa., crep. - M.: HAL,
NH®PA-M; MH.: HoB.. 3HaHme, 2013. - 299 c.: nn.; 60x90 1/16. - (Bbicwee obpasoBaHue: bakanaspuar). (nepennert)
ISBN 978-5-16-004684-6 - Pexxum goctyna: http://znanium.com/catalog/product/400685.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX AN
OCBOEHUS BUCLMMIINHBI (MOOYNs)

9ObC ZNANIUM.COM - http://znanium.com/
OBC MapatenbcTtBo JlaHb - http://e.lanbook.com/
ObC KoHcynbTaHT cTyneHTa - www.studentlibrary.ru/

9. MeTogunyeckme ykasaHus ons 06yyaroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)
Bug pabor MeTtoaunyeckve peKoMeHaoauuv

nekumm Mpu npopaboTke NeKLUMOHHOIo MaTepuana pekoMeHayeTcst akTMBHO Mo/b30BaThCsl , KpOMe
OCHOBHOWI 11 AOMONHUTENbHOW NUTEepaTypbl, NEPUOANYECKAMUA U3OAHUSAMM MO NPOCOUII0 CBOETO
HanpasneHns NoAroToeku. Mo kaxnon Teme npopaboTaTb HEMOHSATHLIE BOMPOCHI, UCMOMb3YS B
TOM Y/CNe Pecypchl HTEpHeTa 1 y4eBHO-MeTOaNYECKYIo NUTepaTypy Ha kadpeape.

nabopatopHble | PaboTa Ha nabopatopHbix 3aHATUSX NMpeanonaraeT akTMBHOE NCMONb30BaHNE TEOPETUYECKOrO
pabothi MaTtepuana no LaHHON ONCUMMIVHE U CMEXHBIM HarnpaBneHnsIM 3HaHWi. [1ns noaroToBky K

3aHSTNAM PEKOMEHIYETCS BblAENSATb B MATEPUane OCHOBbI METOLOB UCCNELOBaHMWIA COrNacHo

Tematuke nabopartopHbix paboT no gucumnnmuHe 'Xumus u akonorust'. Mpu BbINONHEHUN

nabopatopHbix paboT crneayeT BolAENSATb CleayoWmne KOMMOHEHTbI:

- TEOPETNYECKME OCHOBbI METOAOB NPOBEAeHWs nabopaTopHbix paborT;

- CBA3b NPOBOAUMBIX NabopaTopHbIX paboT v pelaeMblx C UX MOMOLbO NMPUKIAAHBIX 1

TEOPETUYECKMX 3a4ad, BbITEKAIOWMX NMPU N3YHEHUN JUCUMMIHBI "XUMUS 1 9KONOrnst';

camocTosiTenbHas | B camocTosiTensHoi paboTte pekoMeHayeTcs B nepByto odepedb obpalarbcsi K OCHOBHOM

pabota nuTepartype, NpeanoXeHHoN npenoaasareneM. PekoMeHayeTca perynspHo 3HakOMUTLCS C
nepuroanyeckol nuTepaTypoli no xumMmmn B obnactu by nywei NpogpeccroHanbHon AesTensHOCTY.
Ocoboe BHUMaHue cnenyet yoenstb pabote co CnpaBoYHON NUTEPATYpPOiA.

YCTHbIA onpoc | YCTHbI/ onpoc npeanonaraeT UCMonb30BaHNe BCEX BUAOB MHOOPMaUMN: ayanOBU3yanbHOM,
TEKCTOBOW, MONYYEHHbIX HA ayAUTOPHBIX 3aHATUSIX U NPV CAMOCTOSTENbHOW NMOATOTOBKE U YMEHME
Haxo4uTb B3aVMOCBS3b MEXOY BCEMM pasfenamm n3y4aemoi QUCLIMITIMHBI U CMEXHBIMM
HanpaBneHUsIMU 3HaHWiA. [pu caMoCTOSITENBHOM NOArOTOBKE PEKOMEHyeTCsl 0coboe BHUMaHue
ynenstb Hanbonee CNoXHbIM TEMaM.

MUCbMeHHOe | B ncbMeHHOM 3apaHnm HeobxoaMMo NPUBOANTL 0COObIE LOCTUXEHUS YHeHbIX B 06NacTvi XM 1
LomalHee 3KONOruu, NPMBOAMTL NPUMEPbI HAMNYYWKX LOCTYMHbIX TEXHONOrWiA. MNpaBmna opopMneHNs o

3afaHve 06bEM MUCbMEHHOTO AOMALHErO 3aaHNS yCTaHaBNMBAETCS NpernofaBaTeneM kak NekTopoM, Tak
1 npenofasateneM, NpoBoAsWmM nabopaTopHble paboThbl.

9K3aMeH MoaroToBka k 9K3aMeHY 3aKn4yaeTcsd B OCMbICNIEHHOM U3y4yeHN Matepuana gucumninHbl No
BCEM NCTOYHUNKAM: y‘-le6HbIM, HOPMaTMBHbLIM OOKYMEHTaM, na60paTopr|M 3aHATUAM, a TakXe C
Mcnonb3oBaHMeM 3NEKTPOHHbIX peCypCcoB. Ok3ameH nposoanTcs no 6unetam. Mo bunetam gaetcs
BpeM4 0114 NnoArotoBkn K 0TBeTamM, HO AaeTcsd npaBo OTBedaTb U 6e3 NoAroToBKMU.
JlononHuTenbHble BOMPOCHI 6y,D,yT 3adaHbl, eCnin CTyAeHT He pacKpblil NOJIHOCTbIO BOMPOC,
OEMOHCTpUpyeT HenonHoe nnn ownboYHOEe NOoHMMaHWe n3naraemoim TeMbl, OTCYTCTBOBaN Ha
3aHATUSAX.
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Bup pabot MeTtoaunyeckue peKkomeHaauum

3a4ert I'Ip|/| NnoAroToBke K 3a4eTy pekoMeHOyeTCs NCrnoib3oBaTb HE TO/IbKO OCHOBHYO 1 OONOMHUTENIbHYIO
nutepartypy, HO 1 HOpMaTMBHO-3akoHO4aTe/bHble OOKYMEHTbI B coepe 9KONornu. 3avert
npoBoOnNTCA no 6unetam. Mo bunetam naetcs BpemMsa 0114 NoArotoBkM K OTBETAM, HO OaeTcs npaso
oTBeYatb 1 6e3 NoaroToBKU. I'IpenonaBaTenb, ﬂpl/lHI/IMB.IOI.IJ,I/II7I 3a4eT, MMeeT NpaBo 3anaBaTtb
OOonoNnHMTEeNbHbIE BOMPOCHI NO nporpamme gucunninHbl.

10. NMepeyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMIM, UCMOJNb3YeMbIX NMPU OCYLLECTBNIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooynio), BKJaoUYas nepeyeHb NporpaMMHOro obecneyeHns U MHGOOPMaLLMOHHDIX
CnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

OcBoeHune ancumnnnmnHbl "XumMus n akonorns” npennonaraeT NCrnob30BaHMe CNELYIOWEro NPorpaMmMHoro obecneyeHus un
VHOPOPMALIMOHHO-CMPaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows Professional 7 Russian

MakeT odoucHoro nporpammHoro obecnedveHusi Microsoft Office 2010 Professional Plus Russian
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI

YyebHo-MeToan4eckas nutepatypa st JaHHOW AUCUMMANHBI UIMEETCS B HANMYMK B 3NIEKTPOHHO-BMBNIMOTEYHO cucTeme
"ZNANIUM.COM", nocTyn K KoTopoi npenoctaeneH obyyatowmmest. I6C "ZNANIUM.COM" coaepXuT npomaseneHns
KPYMHENLWMX POCCUNCKUX YHEHBIX, PYKOBOAUTENEN rOCyAapCTBEHHbIX OPraHoB, Npenogasarenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULMPOBaHHbLIX CMELMANNCTOB B pas3nnyHblx cdoepax busHeca. PoHn 6ubnmotekn cpopMmnpoBaH ¢ y4eToM
BCEX M3MeHeHU obpa3oBaTe/bHbIX CTaHAAPTOB U BKNOYAET y4ebHMKN, y4ebHble nocobus, yuebHo-MeToanyeckme
KOMMMeKChbl, MOHOrpadum, asTopeeparhl, Auccepraumm, SHUMKNoNeaun, CRoBapu U CNPaBoYHNKN,
3aKkoHo4aTeNbHO-HOPMAaTUBHbIE LOKYMEHTbI, CrieunanbHble Nepuognyeckme n3gaHns n n3naHus, Bbinyckaemble
nspartenbctesamu By3oB. B HacTosiwee Bpemst 35C ZNANIUM.COM cooTBeTCcTBYET BCEM TpeboBaHMsIM doeeparnbHbiX
rocynapcTBeHHbIX 06pa3oBaTenbHbIx CTaHAapToB Bbicwero obpasoBaHus (PFOC BO) HOBOro NokoneHus.

YyebHo-MeToamyeckas nurepatypa ons LaHHOW OUCLMMANHBI IMEETCS B HANUYMU B 3NEKTPOHHO-OMBNNOTEYHON crncteme
WNapaTenbcTBa "MaHb" , BOCTYN K KOTOPOM NpenocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
3MIEKTPOHHbIE BEPCUM KHUT n3patenbcTea "flaHb" 1 opyrux BeLylwmx n3natenbeTs y4ebHoM nutepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MNEPUOLNYECKUX U3OaHWNIA NO €CTECTBEHHbIM, TEXHNYECKNM 1 F'yMaHUTapHbIM Haykam. 96C
NapaTenbcTBa "MaHb" obecneynBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaType 1 HayYHbIM NEPUOLNYECKM ULAHUSIM MO
MaKCMMarnbHOMY KONMYECTBY NPOUNIbHBIX HAMPaBNEHUIA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHBIX MPas.

YyebHo-MeToandeckas nutepatypa st JaHHOW AUCUMMANHBI UIMEETCS B HANMYMK B 3NIEKTPOHHO-BUBNIMOTEYHO cucTeme
"KoHcynbTaHT cTyaeHTa", BOCTyn K KOTOpPOi npefnocTasneH obyyatowmnmesi. MHoronpodunbHbIn 0bpasoBaTenbHblii
pecypc "KoHCynbTaHT cTyaeHTa" SiBNsieTCs aNeKTPOHHOM 6ubnmoTteyHol cuctemoli (9bC), npenocTaBnsitoweid [OCTyn
yepes ceTb VIHTEpHeT K yuebHoi nntepatype 1 LONONHUTENbHBIM MaTepuanam, NpMobpeTeHHbIM Ha OCHOBAHWUM NPSMbIX
[LOroBOPOB ¢ npasoobnanatensiMu. MNofHOCTbIO COOTBETCTBYET TPeboBaHMSIM doeiepanbHbIX FOCYAaPCTBEHHbIX
obpa3zoBatefbHbIX CTaHOaPTOB BbiClero 06pa3oBaHns K KOMMNEKTOBAHNIO BUBNNOTEK, B TOM YUCNE SNEKTPOHHBIX, B
4acTn OOPMMPOBaHNSA DOHOOB OCHOBHOW M OONONHUTENBbHOW NUTEpaTypbl.

11. OnncaHue maTepuanbHO-TeXHUYecKkon 6a3bl, HEO6XOANMMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunavHe (Moayo)

OcBoeHve gucumnanHbl "Xumma n akonormsa” npegnonaraet UCMob30BaHWE CNeOyoWero MaTepuanbHO-TEXHUYECKOro
obecneyeHus:

MynbTuMeguiiHas ayautopus, BMecTumocTbto 6onee 60 yenosek. MynbTumMeninHas ayamTopus COCTOMT U3
WHTErpUPOBaHHbIX NHXEHEPHbIX CUCTEM C €OVHOW CUCTEMOW YNPaBneHUs, OCHaleHHas COBPEMEHHbIMW CPeaCcTBaMM
BOCNPOU3BEAEHNS U BU3yanusaumm nioboli BULEO 1 ayano MHGOpMaLLMK, MONYYEHNS N Nepenadn SNeKTPOHHbIX
[OKyMeHTOB. Trnosas KoMnnekTaums MynbTUMeaunHON ayauTopmMmn COCTOUT M3: MybTUMEANAHOMO NPOEKTopa,
aBTOMATU3MPOBAHHOMO NMPOEKLMOHHOMO 3KpaHa, akyCTMHECKON CUCTEMbI, & TaKXKE UHTEPAKTUBHOM TPUOYHbI
npenopasaTens, BKNoYarLWen Ta4-CKpYH MOHUTOP C AMaroHanbio He MeHee 22 AioMOB, NEPCOHaNbHbIA KOMMbIOTEp (C
TEXHNYECKMMY xapakTepuctnkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), KoHpepeHL-MUKPOGOOH,
6ecnpoBoaHO MUKPOGIOH, 610K ynpasneHns obopynoBaHneM, nHTepdericel nonknoyeHms: USB,audio, HDMI.
NHTepakTmBHas TpnbyHa npenonaBatens SBASETCS KOUYEBLIM 9/IEMEHTOM ynpaBneHus, 06 beJUHSAIOWNM BCe YCTPOCTBA
B €OMHYI0 CUCTEMY, U CYXXWT NOMHOLEHHbIM paboynM MecToM npenogasartens. [NpenonasaTtent NMEET BO3MOXHOCTb
NErko ynpaensTb BCEl CUCTEMOWA, HE OTXOAS OT TPUBYHBI, YTO NMO3BONSET NPOBOANTL NEKLMU, NPAKTUYECKME 3aHATUS,
npeseHTauum, BebuHapbl, KOHPEPEHUUN 1 Apyrue BULbl ayAUTOPHON Harpy3kn obyyatowmxcs B yL06HOM 1 LOCTYNHOM
INS HUX OPME C NMPUMEHEHNEM COBPEMEHHbIX MHTEPAKTUBHbBIX CPELCTB 0Oy4YEHWS!, B TOM YACIE C UCMONb30BaHNEM B
npoLecce 0by4yeHns BCEX KOPropaTMBHbIX pecypcoB. MynbTuMeouiiHas ayantopus Takxe OCHaleHa WPOKONONOCHbIM
LOCTYMOM B CETb MHTEPHET. KoMnbioTepHoe 060pynoBaHMEM UMEET COOTBETCTBYIOLWEE NMLLEH3NOHHOE NPOrpamMMHoe
obecneyeHue.
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CneumnannsmpoBaHHas naboparopus ocHalleHa 06opynoBaHMeM, He0OX0AMMbIM N5 NPOBEeAEHUS nabopaTtopHbix paborT,
NPaKTUYECKMX 3aHSATUIA 1 CAMOCTOSTENbHOM PaboThbl N0 OTAENbHBIM AUCLUMIMHAM, @ TakXe NPakTUK 1
Hay4Ho-nccneposatenbckol pabotel obyyatowwmxcs. Jlabopatopus paccyMTaHa Ha 0AHOBPEMEHHYIO paboTy
obyyalowmxcs akaaemMmyeckoin rpynnel 1Mbo noarpynnbl. 3aHATUS NPOBOASTCS NOL, PYKOBOLCTBOM COTPYAHMKA
YHUBEpPCUTETA, KOHTPONMPYIOLLETO BbINOSHEHME BMAOB y4ebHOM paboThl 1 cobnofeHme npasun TexHUKKM 6e3onacHoCTy.
KayecTBeHHbI 1 KONMYECTBEHHbIN COCcTaB 060PYL0BAHNS 1 PACXOAHBIX MATEPUAIOB ONPeLENseTcs CneLnguKon
o0bpa3zoBaTtenbHbIX MPOrpPamMm.

12. CpencrtBa apanTtaumm npenogaBaHUsl GUCLUM/IMHBI K NOTPe6HOCTAM 00y4YaloLLuXcsi MHBaNMA0B U NNL, C
OorpaHUyYeHHbIMU BO3MOXHOCTSIMA 34,0POBbS

I'Ip|/| HeobXooMMOCTU B o6paaoBaTean0M npouecce NpuMeHsaTCa cnegyowme Metonbl U TEXHONOrnn, obneryatouime
BOCNpUATUE UHPOopMaLnUmM o6yqa+ou1|/|M|/|csa nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHne TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOMO KOHTEHTA LIS €0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe AN pa3NnYHbIX NONb30BaTene;

- CO30aHNEe KOHTEHTAa, KOTOprI\/'I MOXHO NpencTtaBuUTb B pa3/IndHbIX BUOAX 6e3 noTtepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTaél/IpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenycMoTpeTb
OOCTYMNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHVe BO3MOXHOCTEW AJis 06y4atoWmxcsl BOCMIPUHUMATL OLHY W Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
HarmpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHWUAMI Clyxa NOMyYani MHGOPMALLMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEeHNe NPorpaMMHbIX CpencTs, obecrneynBatowmx BO3MOXHOCTb OCBOEHNS HAaBbIKOB 1 YMEHWIA, CDOPMUNPYEMBIX
OVNCLUMNMINHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuin u CUMYNSILUOHHBIX
TEXHONOINIA;

- MPUMEHEHNE ONCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOIMIA AN1s Nepeaayn MHGopMaLum, opraHn3aunm pasnmyHbIX
(POPM MHTEPAKTNBHOW KOHTAKTHOW paboThl 0Byyarolwerocs ¢ npenogasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A5 MPOBEAEHNS BUPTYabHbIX NEKLUA C BO3MOXHOCTbIO B3aVMOLENCTBUS| BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs!, NPOBELEHUS CEMUHAPOB, BBICTYMIEHUS C LOKNALAMU U 3aALMTbI BEINOSHEHHBIX paboT,
NpPoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NPYMEeHeHNe AUCTaHUMOHHbBIX 06pa3oBaTenbHbIX TEXHONOIMIA NS OpraHM3aummn oopM TEKYILEro 1 NPOMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOIXNTENIbHOCTYU caaqm oby4atolwyMcst UHBANUOOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOAONIXXUTENNIbHOCTN COoavn 3a4yéTa nnm aK3ameHa, nposoaonMoro B NMUCbMEHHOMN doopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee 4yeM Ha 20 MUHYT;

- NPOLONXMNTENBbHOCTUN BbICTYMNEHNS o0byyatolerocs npu 3awmTe KypcoBoi paboTbl - He Bonee Y4em Ha 15 MUHYT.
Mporpamma cocTasneHa B cooTBeTcTBuUM ¢ TpeboBaHnsamMm GIrOC BO u y4ebHbiM nnaHom no HanpasneHuto 15.03.02

"TexHonorn4yeckme mMawmHbl 1 06opynoBaHue” 1 NPpoduo NOLroToBKM MMApaBnnyeckne MalvHbl, MMAPONPUBOLbI U
rMOpONHEBMOABTOMATUKA .
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