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Mporpamma ovcumninHel "Xumust n akonorus”; 15.03.05 KoHCTpyKTOpCcKO-TeXHONormyeckoe obecneveHne MalmHOCTPOUTENbHBIX
NPOW3BOACTB; AOLEHT, K.H. (goueHT) Cunnens U.4.

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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Mporpamma ovcumninHel "Xumust n akonorus”; 15.03.05 KoHCTpyKTOpCcKO-TeXHONormyeckoe obecneveHne MalmHOCTPOUTENbHBIX
NPOW3BOACTB; AOLEHT, K.H. (goueHT) Cunnens U.4.

Mporpammy omcuunnuHel paspaboTan(a)(n) LOUeHT, K.H. (poueHT) Cunnens U.4. (Kadenpa xumum u akonoruu,
NHxeHepHo-cTponTenbHoe otaeneHue), 1Y Sippel@kpfu.ru

1. MepeyeHb NNaHUPYEMbIX pe3ynbTaToB 06y4eHUsi MO AUCLMMIINHE (MOLY/I0), COOTHECEHHbBIX C MaHUpPyeMbIMM
pe3ynbrataMmym ocBoeHUsi o6pa3oBaresibHOW NPOorpamMMbi

BbII'IyCKHI/IK, OCBOUBLINIA AOuncunninyy, OonxXeH obnapatb cnenyrowmMm KOMNeTeHUNAMIn:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTtaeMoi KOMNETEeHLUN
OK-5 CNoCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio
Orik-2 CnocobHOCTbIO pelaTtb CTaHaapTHbIe 3a4a4M NPOgECCMOHANIbHON 0eATeNbHOCTY Ha

OCHOBE MHGOPMALIMOHHON 1 BrbBnrorpagonieckoin KynbTypbl C MPUMEHEHUEM
MHPOPMALMOHHO-KOMMYHVKALMOHHBIX TEXHONOTWIA 1 C YH4ETOM OCHOBHbIX
TpeboBaHmMii MHPOPMaLMOHHOM 6e3onacHOCTH

BbINyCKHWK, OCBOMBLUWIA AUCUUMANHY:
JlonxeH 3HaThb:

-OCHOBHbI€ MOHATUA, 3aKOHbI 1 MOOENN XUMUNYECKNX CUCTEM;

-OCHOBHbIE 3aKOHOMEPHOCTU NPOTEKAHNS XMMNYECKUX Peakumnii, XUMNYECKYIO KWHETUKY U TEPMOANHAMUKY,
SHEePreTnky XmMmn4ecknx npoLeccos;

-OCHOBbI CTPOEHUA N peaKLI,I/IOHHOIZ CcrnocobHOCTY BELECTB;

-Knaccugukaumio, CBocTBa 1 061acT BO3MOXHOMO NPYMEHEHWSI OCHOBHBIX KNIaCCOB HEOPraHU4Yeckmx u
OpraHuYyecknx CoOeauHeHuin;

-MeTo[bl aHanM3a B3aMMoLeCTBISA YENOBEKA U €r0 AEATENBHOCTY CO CPeLol OBUTaHWS;
-OCHOBbI B3aMMOAENCTBNSA XMBbIX OPraHM3MOB C OKpyXatoLien cpenown;

-XapakTepUCTVKN BO3PACTAHUS aHTPOMOreHHOro BO3AENCTBUS HA NPUPOLY, MPUHLMMNbLI paLUOHaNbHOro
NPUPOLOMNONb30BAHUS;

-0nacHoCTK cpenbl obutaHus (BI/I,D,bI, Knaccudoukauuio, nons 0EenNCTBUSA, NICTOYHUKN BO3HUKHOBEHUS, Teopuio 3aLLI,VITbI).

JonxeH ymeTb:
-1CNoNb30BaTh (PyHOAMEHTANbHbIE MOHATWS, 3aKOHbI 1 MOAENN KNAaCCUYECKON U COBPEMEHHOWN XMMUNK;

-BbIMONHATb pac4eTbl MO OCHOBHbIM 3aKOHAM XM B XNMNYECKON TepMmognHamuke, XuMn4eCckom paBHoBeCcuu,
ANEKTPOXMnH, XUMNYECKOW KNHETNKE U CpI/ISI/IKO-XVIMI/I‘-IeCKOM aHanmnse.

-OCYyLWLeCTBNATb NOCTAHOBKY M pelweHne 3aaad4 C uCnoJsib3oBaHNEM 3HaHWIA XMMnK B obnactu I'IpOCpGCCI/IOHBJ'IbHOVI
OeATeIbHOCTW.

-OCYILECTBNATbL B 0OLWEM BUAE OLEHKY aHTPOMOrEHHOMO BO3OENCTBUS HA OKPYXatOLLYO cpeay € YHETOM Cneundukm
NPVPOLHO-KNMMaTNYECKNX YCOBWA.

JlonxeH Bnanetb:
-MeTodaMu SKCMeprMEHTaNbHOro UCCNeA0BaHMs B XUMIMW: MNaHWpPOoBaHne, NocTaHoBKa 1 06paboTka aKCnepuMeHTa;

-METOAaMMN TEXHUYECKOM N TEXHONOrMYECKOol OLeHKM yuepba oT AesTEeNbHOCTM NPeanpusaTus,
-MeToAaMm Bblbopa PaLMOHaNbHOro crnocoba CHNXEHNS BO3LENCTBNS HA OKPYXatollyio cpegy.

JonxeH OEeMOHCTPMpOBATb CNOCOBHOCTb U FOTOBHOCTb:
NPUMEHATb pe3dynbTaTbl 0OCBOEHUA ONCLUNNNHDbI B I'IpOCpeCCI/IOHa)'IbHOVI nesaTefibHOCTU.

2. MecTo AMCUMNINHDBI B CTPYKTYPE OCHOBHOWM NpocdpeccrnoHanbHon o6pa3oBaTeNibHOM NporpaMmbl BbiCLLIENO
obpasoBaHus

JaHHas yyebHas ancumnnuHa BkaoveHa B pasnen "b1.6.9 OucumunnvHbl (Mooynm)" OCHOBHOM NpodoeccrMoHanbHo
obpaszoBatenbHoii nporpammel 15.03.05 "KoHCTpYKTOPCKO-TEXHONOrM4eckoe obecrnevyeHne MalMHOCTPONTENbHbIX
npoun3eoacTe (TEXHONOrMst MalWMHOCTPOEHUS)" 1 OTHOCUTCS K 6a30BOi (0BlenpodeccoHanbHoM) YacTu.
OcBauBaetcs Ha 1 kypce B 1, 2 cemecTpax.
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Mporpamma ovcumninHel "Xumust n akonorus”; 15.03.05 KoHCTpyKTOpCcKO-TeXHONormyeckoe obecneveHne MalmHOCTPOUTENbHBIX
NPOW3BOACTB; AOLEHT, K.H. (goueHT) Cunnens U.4.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYeCcTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUI) U HA CAMOCTOSAITENIbHYIO
paboty obyuaromxcs

Obwas TpyL0eMKOCTb AUCLMMAUHBI COCTaBNSET 6 3a4eTHbIX(ble) eanHuL(bl) Ha 216 yaca(os).

KoHTakTHasi paboTa - 68 yaca(os), B TOM 4ucne nekuun - 34 yaca(os), npaktuyeckume 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 34 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTtositenbHas pabota - 112 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS ANCLMMNNHBI: 3K3aMeH B 1 ceMecTpe; 3a4eT BO 2 CEMECTpE.

4. CopepXxaHue OUCLUNNUHbI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMnyeckmx yacos v BuaooB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHE (MOOYNI0)

Buabl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl gucunnnuHbl / X TPyAOEMKOCTb CamocTositenbHas
N monyns Cemectp (B yacax) pa6ota
MpakTnuyeckunelabopaTopHbie)
Jlekumm 3aHATUA pab6ortbl
Tema 1. KncnotHo-ocHoBHbIE 1
1. |okKMcnnMTENBHO-BOCCTAHOBUTENbHLIE 1 0 0 4 8
CBOWCTBA BELWECTB.
Tema 2. CtpoeHune atoma un
2. XUMNYecKas CBA3b. 1 4 0 0 8
Tema 3. Xumunyeckas TepmoanHammka
8. N KNHeTunKa. 1 2 0 0 10
4. [Tema 4. PacTtsopbl 1 2 0 2 7
Tema 5. ManbBaHN4YECKNE 3NEMEHTHI
5 N PS4 HANPS>XXEHUA MeTaNoB.. 1 2 0 4 8
6. [Tema 6. Koppoausa metannos. 1 2 0 4 8
Tema 7. DnekTponvs pacTBOPOB U
7. pacnnaBoB 3N1EKTPOSUTOB. 1 2 0 4 8
8. [Tema 8. O6wwme cBolicTBa METaNOB. 1 2 0 0 8
Tema 9. BbicokoMonekynsipHble
9. coeoVnHeHns. 1 2 0 0 7
Tema 10. MNMpeamet n 3apaqn
10. 3KONornn. 2 3
11.|Tema 11. Obwas akonorus. 2 4 0 2 6
Tema 12. AHTpONOreHHble
12. BO3OENCTBMS Ha brocdepy. 2 4 0 8 12
Tema 13. X039MCTBEHHbI MEXAHN3M
13.|npnpoLaononb3oBaHNs 1 oxXpaHbl 2 2 0 0 10
oKpyxatolein cpenpl.
Tema 14. Skonornyeckas s3awmra n
14.|oxpaHa okpyxarolern cpepl Ha 2 4 0 6 9
npeanpusaTusX.
Wroro 34 0 34 112

4.2 CopepxaHue AUCLUMIUHDI

Tema 1. KNCNOTHO-OCHOBHbIE U OKUC/TIUTENIbHO-BOCCTAaHOBUTEJIbHbIE CBOMCTBA BELLLECTB.

OCHOBHble Knacchbl HEOPraHW4yecknx coeanHeHnin. OKcuabl: KUCNOTHbIE, OCHOBHbIE, aMdpoTepHble, coneobpasytowue,
6e3pasnnyHble. Kucnotbl: cunbHble, cpeaHve, cnabble, 04HO- U MHOTOOCHOBHbIE, 6ECKMCNOPOAHbBIE 1

kucnopogoconepxawme. OCHOBaHMS: CuNibHble (LWenoyun), cpeaHne n cnabble. AMdpoTepHble rugpokcmabl. Conu:
HopMasbHble (CpeaHune), KCnble 1 OCHOBHble. HoOMeHknaTypa, nonydyeHne u csoinctea. lNMprmeHeHne.

OKuCNUTENBHO-BOCCTAHOBUTENBHbBIE peakuunn. BaxHenwumne okmcnnutenn n BOCCTaHOBUTENN. MexmoneKynﬂprle n
BYTPUMONEKynsapHble OKUCNTNTENNIbHO-BOCCTAHOBUTETbHbIE peakuni. Peakuwnn ancnponopunoHnpoBaHUA. MeTon
ANIEKTPOHHOro H6anaHca. 3HauyeHne OKUCNNTENbHO-BOCCTAHOBUTESbHbIX peaKuM|7|.

Tema 2. CTpoeHMe aTtoMa U XMmMunyeckasi CBsi3b.

PerncrtpaumoHHbin Homep 10289267619
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Mporpamma ovcumninHel "Xumust n akonorus”; 15.03.05 KoHCTpyKTOpCcKO-TeXHONormyeckoe obecneveHne MalmHOCTPOUTENbHBIX
NPOW3BOACTB; AOLEHT, K.H. (goueHT) Cunnens U.4.

CoBpeMeHHas Teopusi cTpoeHusi atoma. CocTaBHbIe 4acTu aToMa - AP0 (NMPOTOHbI, HEMTPOHbI), ANEKTPOHbI, UX 3apsia U
macca. KBaHToBblE Yncna: rnaBHoe, opbutanbHoe, MarHUTHOE, CMMHOBOE. ATOMHbIe opbuTtanv. MHOroanekTpoHHbIe
atombl. MpuHuun Maynu. Mpasuno XyHaa. MakcrManbHOE YACNO 3NEKTPOHOB HA SHEPreTUYECKMX YPOBHSX U
MoAYyPOBHSIX.

MNeproaunyeckuin 3akoH . 1. MeHngeneesa, coBpeMeHHas hopmynmposka. Pusanyeckuin CMbICI NOPSOAKOBOro Homepa
anemeHTa. lNeproamnyeckas cmctema aNEMEHTOB M ee CBA3b CO CTpoeHreM atoma. [locnenosaTenibHOCTb 3an0fHEeHNs
3NEKTPOHHbIX 0B6onoyek atomoB. CTpykTypa NEPUOLANYECKON CUCTEMBI: MEPUOLbI, FPYMMbl U NOArPYnMbl. DNEKTPOHHbIE
cemelicTea s- , p-, d- u f-anemMeHTOB.

KosaneHTHas cBsidab. OCHOBHbIE MONOXEHWsI METoAa BaneHTHbIX cBa3ein (BC). CBOMCTBA KOBaNEHTHOM CBA3N:
HanpaBneHHOCTb, HAChIWAEMOCTb. O-, TI-CBA3W. Tunbl rmbpuansaunm aToMHbIX opbuTanei n CTpykTypa Monekyn.
MonspHas n HenonspHas KoBaneHTHas cBsi3b. OCHOBHbIE MONOXEHWs MeToaa MonekynsipHbix opbutanein (MO).

NoHHas cBS3b Kak KpaiHui cnyyai nonspusaumm KoBaneHTHoW cBs3n. HeHanpaBneHHOCTb U HEHACBIWEHHOCTb NOHHOW
cBs3u. BooopogHas cessb. MeTannmyeckas CBs3b.

Tema 3. XuMnyeckasi TepmogMHaMuka U KUHeTUHKa.

OCHOBHblE MOHATWSA XMMUYECKOA TepMOAMHAMUKN. [epBbIii 3aKOH TepMoANHaMUKKN. DHTanbnNns. 3akoH [fecca un
cnefcTeve n3 Hero. Pacyet TennoBbix 3pdeKToB XMMUYECKMX peakunii. Peakunn sk3otepMmuyeckme n
sHOoTepMuyeckue. SHTponus. Bropor 3akoH TepMognHamMmku. Pacyet n3MeHeHnst SHTPONMK B XUMUYECKNX peakLmsiX.
CsobonHas aHeprus [Mbbca, camMonponsBONbHBLIE U HECAMOMPOWU3BO/bHBIE MPOLIECCHI.

XnMmyeckas KMHeTuka n katanna CKOpOCTb XUMNYEeCKnx peaKLl,VII7I 1 dpakTopsbl, ee onpenengowme. OépaTI/IMbIe n
HeO6paTI/IMbIe XnMnyeckmne npouecchl. Xnmunyeckoe u pas3oBoe paBHOBECHUE. q)aKTOpbl, BO3,D.GI7ICTBytOLLI.I/Ie Ha
XnMnyeckoe paBHoBecuKe. KaTaﬂI/ISaTOpr. CyLI.lHOCTb KaTanmTn4eckoro OencTBms. [OMOreHHbI n FeTepOFeHHbIIZ
katanua. Metonpbl NOBbLIWEHUS 90 eKTUBHOCTN TEXHONOrMYECKUX NPOLLECCOB 3a CYET UCMO/Ib30BaHUS KaTann3aTopos.

Tema 4. PacTBOpbI

PacTtBopbl. Cnocobbl BbipaXXeHWin KOHLEHTpauun pactBopoB. PacTBopbl HE3NEKTPONMTOB M UX CBOMCTBA. PaBHOBecKs B
pacTBopax anekTponuToB. Teopus snekKTponuTU4ecKon auccoumnaumnmn. Boga kak pactesopuTenb, BOAONOArOTOBKA.
BonoopoaHbiii nokasartenb 1 ero BANsSHUE Ha Xo4 TEXHONOrmYeckux npoueccos. 'maponua coneidi. OCHOBHbIE cnyyaun
rmoponusa conem.

,D,I/ICI'IepCHbIe CUCTEMDI. CTpOGHI/Ie, KﬂaCCVICpI/IKaLI,I/Iﬂ 1 cBOWCTBA ONCNepCHbIX CUCTEM. MeTO,ﬂ,bI nony4yeHnsa omcnepcHbIX
CUCTEM. SﬂeKTDOKVIHeTI/I‘-IeCKVIe SABNEeHUS. A,D,COp6LI,I/I5I, ee pa3HOBMOHOCTU N NCNONIb30BaHNE B TEXHONOIMYeCckKnx
npoueccax.

Tema 5. MNanbBaHMYeCKUEe 3NEMEHTbI U pAn HanpsiXXeHU MeTanmnoB.

OnekTpoAHble NoTeHumansl. Bo3HMKHOBEHWE NOTeHLUMana Ha rpaHuLe MeTann - pacTsop. BooopoaHblii anekTpos.
CraHpapTHble aNeKTPoAHbIe NOTEeHUMAbl. DNEKTPOXUMUYECKUIA PsiL HAaNpPsXXeHWid MeTannoB. YpaBHeHne HepHcTa.
"anbBaHWM4eckuii anemMeHT BonbTa. ManbBaHMyYeckunin aneMeHT Jkobu-aHnans. KoHUeHTPaUMOHHbIA ranbBaHUYeCKni
anemeHT. 3C ranbBaHN4ECKOro anemMeHTa.

Tema 6. Koppo3ausi MeTannos.

Buabl koppo3aun Metannos. Kopposus xumMmuyeckas 1 anekTpoxummyeckas, ux ocobeHHocTn. Cxema anekTpoXUMUYeCKoi
Koppo3uu. AHOOHOE OKMCNEHWE MeTanna u katogHas genonspusauus. Buapl aenonapusaummn: KNCnopogHas u
BoJopoaHas. Kopposms npu KOHTakTe ABYX MeTannos. 3awmura MeTannos OT KOppo3un. AHOOHbIE N KaTOA4Hble
3alMTHbIE METANNNYECKME NOKPbLITUS. DNEKTPoXMMUYeckas 3awmta. Meton npotekTopos. VIHrMbutopsl Kopposuu.

Tema 7. 3neKTpOJ1I/|3 pacTBOpPOB U pacnnaBoOB INIEKTPOJIUTOB.

ONeKTpPoNn3 pacnnasoB 3MEeKTPONTOB. DNEKTPONN3 PACTBOPOB 3NEKTPOMTOB C PACTBOPUMBIM Y HEPACTBOPUMbIM
(MHepTHbIM) aHoaoM. [NocnenoBaTenbHOCTb Pa3pPsaKM MOHOB B PpacTBOPAX U pacnnasax aNeKTPoOAnToB. 3aKOHbI
9NeKTPONu3a: nepsbiii, BTOPO 1 06 beAVHEHHbI 3akoHbl Dapanes. MpumeHeHne anekTponnsa. ManbBaHuyeckne
MOKPbITUS.

Tema 8. O6LLMe cBOMCTBA METaNNoB.

Obwas xapaktepuctuka MeTannos. [onoxeHne MeTannoB B NEPUOLMNYECKON cMCTEME aneMeHToB. Knaccudpmkaums
MeTannoB. XvMuyeckas CBs3b B METANNax U cnnaeax. Tunbl kpuctannmyeckol pewetku. Obwme dmanyeckme cBoicTea
MeTannoB. XMMuyeckas akTMBHOCTb METANNOB. XapaKTEPUCTNKA METANN0B Pa3NNYHbIX ANEKTPOHHbLIX CEMENCTB.

Tema 9. BoicokOMONEKYNsipHblie COeANHEHUS.

OneMeHTbl opraHmyeckoi xummum. OCoBEHHOCTU, CTPOEHNE U KNAcCUGUKALMS OpraHnyYeckmnx coefmHeHuia. Monumeps 1
onuromepbl. OpraHuyeckne 1 HeopraHnyeckne nonmepbl. MeToabl NoOnyYeHNs NONUMEPOB: NONMMEPU3aLns,
nonuKoHaeHcauus, cononnmepmaauus. CTpoeHne n ceoictea nonumepos. MonekynsipHas Macca nonMmMepos.
3aBUCKMOCTb CBOWCTB NONMMEPHBIX MaTEPMANoB OT COCTaBa M CTPYKTypbl. Micnonb3oBaHme NonnMMepHbIX Matepuanos B
COBPEMEHHbIX TEXHONOMMYECKMX NpoLeccax. MNepepabotka nonumepos. BaxHeliwmne nonMMepsbl: NOAMSTUNEH,
MONUNPONMWAEH, NONMBUHUAXNOPUA, TEPNOH (chToponnacT-4), NonMMeTUNMeTakpunar.

Tema 10. NMpepmet n 3apaumn 3KONOrun.

MecCTo aKonornm B CUCTEME ECTECTBEHHbIX Hayk. okonoruns Kak Hayka 1 couumanbHOe NoHATUE. CprKTypa aKonorumm,
TeopeTmyeckasa skonorud, npuknagHasa skonorus. qDYHKLI,I/IOHaJ'IbeIe pas3nnynga n OCHOBHble 3a4ayn TeopequeCKoﬁ n
HpVIKﬂaJJ,HOVI akonorun. Stansl MCTOPUNYECKOro pa3BnUTnA 3KONOIrnn Kak Hayku. Ponb oTeyecTBeHHbIX Y4YEHbIX. OcHosBbl
3KO0JI0rn4eckoro MnmpoBo33peHns.

Tema 11. O6LL,29 3KONOrUS.
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dkocucrema.

YpoBHU 61ONOrMyeckoin opraHmaaumm 1 skonorus. Baanmogencteue opraHnama n cpenbl. KOnormyeckue oaktopoi.
Apantaums opraHuamoB. JIumMuTupytolwme akonorndyeckme gaktopsbl. buonormyeckue coobwectsa. buoueHos, 6ruoton,
6roreoueHo3 (akocucTema).

YueHue o bruocgoepe.

Burocdpepa - rnobanbHas akocuctema 3emnun. Obwas xapaktepuctuka bruocdepsl. Yuerne B.W. BepHanckoro o
6roccpepe. OcHOBHbIE HampaeneHus aBonoLuMmn 6uocdepbl. BuopasHoobpasve brocdepbl Kak pe3ynbTaTt ee
aBonoumn. MNoHsTne 06 akocepepe. Hoocdepa kak HoBasi cTaaust aBontoLUn Brocapepsl.

3Konorns 4Yenoseka.

BuocouvanbHas npupoga yenoseka u akonorus. MNpupoaHblie pecypcbl 3eMnu Kak MUMATAPYOWNI (oakTop BbIXVBAHUS
yenoseka. AHTPONOreHHbLIE SKOCUCTEMBI.

Tema 12. AHTpoNoreHHble BO3AeNCTBUA Ha 6uoccpepy.

Knaccundomkaumns 0CHOBHbIX BUAOB aHTPOMOreHHbIX BO3AeNCTBUA. OCHOBHbIE MCTOYHMKU 3arpsa3HeHunin atTMochepHoro
Bo3ayxa. PernoHanbHble 1 rnobansHble 9Konornyeckne NocneacTBUS 3arpsa3HeHns atMocgpepsbl: obpasoBaHue cMmora,
"NapHNKOBbIA adpdpekT", paspylleHrie 030HOBOrO CMos, BbiNaaeHne KUCNOTHbIX AOXAeN.

AHTpONOreHHbIe BO34ENCTBMSA Ha rnapocdepy n nutocdepy. OCHOBHblE MCTOYHMKU 3arpsa3HEeHUs rmapocaeps!.
SKonormyeckne NOCneacTBnNSs 3arpsa3HeHNs NPUPOaHbIX Bo4. Ka4ectBo NOBEPXHOCTHbLIX 1 NoA3eMHbIX BOA. OCHOBHbIE
WCTOYHVKU 3arpsi3HEHNS NOYB. 3arpsisHeHre NeCTUUMAAMI, MUHEPANbHbIMU YA0OPEHNAMU, HEQTBIO 1
HegoTenpooykTamu.

Ocobble B1Lbl BO3OENCTBUIA HA Buocgepy.

3arpsisHeHue cpeabl 0TX04aMM NPOU3BOACTBA W NoTpebneHus. MexaHnyeckue, ouanyeckue, buonornyeckme
3arpsAsHUTENU. SKCTpeManbHble BO3AencTBus Ha Brocdepy. BnnsHue ypbanusaumm Ha 6rocchepy. BnnsHue
VIOHV3VPYIOWETO M3MyYeHWsl Ha 06 beKTbI OKPYXalolen cpenbl.

OCHOBHblE NPVHLMMNbBI OXPaHbl OKpYXatoLlel cpelibl U paunoHanbHOro NpUpoaononb3osaHus. HopMuposaHue kayecTsa
OKpyXatollel cpeibl. IKONOrMYecKmin MOHUTOPUHT.

Tema 13. X0351AICTBEHHbI MEXaHU3M NPUPOAONO/Nb30BaHUS U OXpaHbl OKpyXatoLlen cpenbl.
MpupoaHble pecypchbl U paumnoHanbHoe NpUPoaONoNb30BaHe.

Buabl npyponononb3osanust. MNprpoaHble pecypebl 1 nx knaccugoukaums. OCHOBHblE HAMPaBNEHUS PaLMOHANBHOTO
NMPUPOLONONb30BaHUS.

OKOHOMMYECKME OCHOBBI npnpoaoononb3oBaHuA.

OcCHOBHbIE NPUHLWUMNBI U SNEMEHTbl SKOHOMNYECKOIro MexaHn3Ma npmnpoanononb3oBaHnNA N OXpaHbl 0pr>Ka+ou4e|7| cpenbl.
OKONoro-aKOHOMUYECKNIA ydeT NpupoaHbIX peCypCcoB 1N KOHTPOMb paunoHanbHONro nx NCNosib30BaHUA. lMoHsATME O
KOHLenunm 3KoJ10ro-skoHOMmM4eCckoro yCTOI7I‘-II/IBOFO pa3BuTnA.

OpraHn3aunoHHO-NPaBOBbIE OCHOBbI OXPaHbl OKPYXaKLWen NPUPOLHOH Cpefbl U PaLMOHANBHOIO
NPUPOLOMNONb30BaAHUS.

WNcToyHukm skonorvyeckoro npaea. 'ocynapCTBEHHbIE OpraHbl OXpaHbl OKpyXatowel cpeabl. IKonornyeckas
cTaHmapTusaums. dkonormdeckas akcneptnaa u OBOC. SKONOrnyeckunin MEHELXXMEHT, ayIMT U CepTUgoUKaLIMS.
SKONOrM4ecKnin KOHTPOJb 1 0BLECTBEHHbIE 3KONOTMYECKNEe ABUXEHUS. DKONornyeckasi OTBETCTBEHHOCTb 3a
3Konornyeckre npasoHapyleHns. MexnyHapoaHoe COTPyAHUYECTBO B 06/1acTy oxXpaHbl OKpyXatolWei cpenbl.

Tema 14. Okonornyeckas 3alLmra U oxpaHa oKpyxarowen cpenbl Ha NpeanpUATUsX.
WNHXxeHepHas akonoruyeckas sawmra.

an/IHLI,I/II'II/IaJ'IbeIe HanpasneHuns I/IH)KeHepHOIﬁ 3alnThbl Opr)KalOLLI,eI7I cpenbl. Skonorunzaums npon3soacTea. 3awmTa
arMocdepsbl oT 3arp;|3HeH|/||7|. Ouuctka NPOMbILWNEHHbIX U ObITOBbIX CTOYHbIX BOA. MeTo bl 0O4UCTKN. 3almTa Noys.
BuotexHonorum B oxpaHe Opr)Ka}OLIJ,eI7| cpenbl. OcHoOBHbIe HanpasneHns 6€e30TX0OHbIX U MATOOTXOAHBIX TEXHONOMUIA.
MeTonbl nepepa60TKV| NPOMBbILWIEHHbIX OTXOO0B.

OxpaHa okpyxaroLei cpefbl Ha NPEeanpPUSATUSIX.

B3ammopeiictere B cucteme "TpoMbilWwneHHOe NPeanpusaTne - okpyxaiwouas cpega”. dkonornyeckas oueHka
NPOM3BOACTBEHHbIX NpeanpuaTvin. OueHka BO3LENCTBNS Ha OKPYXatolyo cpedy. DKonormyeckas akeneprmaa.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCcTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota 0by4arolyxcs BbINOMHAETCS N0 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACcTBEHHOro y4acTns. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOSTENbHYI0 paboTy. CamocToaTenbHas paboTta obyyarowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHNE OTLEMbHBIX TEM (Pa3fenos) AUCLMMANUHBI, TakK 1 NPopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPEMS ayanTopHOl paboTel. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByyatoWwmnecs YnuTarT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO TMTEPATYPY, BbINONHAT 3aaHUs, HANPaBNEHHbIE HAa 3aKpenneHne
3HaHW 1 0TPaBOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.
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OpraHunzauus camMocTosTenbHol paboTbl 06y4arolWmxcst pernameHTpyeTcs HOpMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNIOYAS:

MopsiLok opraHn3aumm 1 ocylecTBAEHNS 06pa3oBaTeNbHON AeSTeNbHOCTM Mo 06pasoBaTebHbIM NPOrPamMMam BhICLIETO
06pasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTeTa, nporpammam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepctea obpasosaHus 1 Hayku Poccuiickoin depepaunm ot 5 anpens 2017 roga Ne301).

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON paboThbl CTYAEHTOB BbICLIMX Y4eOHbIX 3aBeaeHUIA".

MonoxeHwue ot 29 nekabps 2018 r. Ne 0.1.1.67-08/328 "O nopsiake NpoBeneHNs TEKYLWEro KOHTPO/S YyCNeBaeMocTu 1
MPOMEXYTOYHOW aTTecTaunm obyyarowwmxcs dpefepanbHoro rocy1japcTBEHHOr0 aBTOHOMHOro 06pasoBaTenbHOr0
yupexneHus Bbicluero obpasosaHus "KasaHckuii (MpuBonxckuii) goefepanbHblil yHMBEpCUTET".

MonoxeHwne Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O copmMmpoBaHnM poHAa OLEHOYHbIX CPEACTB ANs
NpoBeeHNS Tekyllell, MPOMEXYTOYHOM 1 MTOFOBOI aTTecTaummn obydarowmxcs gpenepanbHOro rocyaapcTBEHHONO
ABTOHOMHOro 06pa30oBaTeNbHOro YUpeXaeHus Boicwero obpasoBaHus "KasaHckuii (MprBonxckuil) doenepansHblii

yHuBepcuteT"".

MonoxeHne Ne 0.1.1.56-06/54/11 ot 26 okT56pst 2011 r. "O6 aneKTPOHHBIX 06pa30BaTENbHBIX PECYpCax heaepanbHOro
rocynapCTBEHHOro aBTOHOMHOr0 06pa30BaTENbHOIO y4YpPEXAEHNS BbICWEro NPOdECCUOHaNbHOro obpasoBaHns

"KasaHckuin (MprBonxckuin) doegepanbHbin yHusepeutet™.

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "PaspaboTku, permctpauum, noaroToBKM K UCNoNb30BaHMIO B
y4yebHOM npouecce U yaaneHns anekTpoHHbIX 06pa3oBaTenbHbIX PECYPCOB B CUCTEME 3NIEKTPOHHOMO 0By4YeHNs
oelilepanbHOro rocy1apCTBEHHOro aBTOHOMHOMO 06pa3oBaTebHOrO yypexaeHns Boiciuero obpasosaHus "KasaHckuii

(MpuBonxckuin) henepanbHblil yHUBEPCUTET™".

PernameHT Ne 0.1.1.67-06/11/16 o1 25 siHBaps 2016 r. "O 6annbHO-PERTUHIOBON CUCTEME OLIEHKM 3HAHMUIA 0ByYatoWwmxcs
B (oeiepanbHOM roCcyAapCTBEHHOM aBTOHOMHOM 06pa30BaTENbLHOM YHPEXAEHNM Bbicllero obpasosaHus "KasaHckuii

(MpwBOMXCKMA) dhepepanbHblil yHuBepcutet™.

PernameHT Ne 0.1.1.67-06/91/13 o1 21 mnioHst 2013 r. "O nopsiake pa3paboTku 1 Bbinycka y4ebHbIx 3aaHuii B
henepanbHOM rocyjapCcTBEHHOM aBTOHOMHOM 0Bpa3oBaTeNbHOM YYpeXAeHN BbiCWEro NpodeccnoHansHoro

obpaszoBaHus "KazaHckuii (Mpusonxckuii) doeaepanbHblli yHuBepcuTeT™.

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCUMUMNIMHE (MOAYNIO)

6.1 NMepeyeHb KOMMNETEHLUMI C YKa3aHUeM 3TanoB ux oopMMpoBaHUs B NpoL.ecce 0CBOeHUsi 06pa3oBaTefibHON
nporpaMMbl U OOPM KOHTPONS X OCBOEHUS

dopma KOHTpons OueHuBaemble
KOMMeTeHLUn

dran TeMbl (pa3pernbl) AUCLUNNUHDBI

Cemectp 1
TeKyLLNI KOHTPO/Tb

1. KNCNoTHO-OCHOBHbIE U OKUCIIUTENBHO-BOCCTAHOBUTE/bHbIE
CBOWCTBA BELLECTB.

NabopaTtopHble OK-5 4. PactBopbl

paboTbl 5. FanbBaHMYeCKMEe 9NEMEHTbI U PSiL HANPSKeHWn MeTasnos.
6. Koppoaus metannos.

7. DNeKTPONn3 pacTBOPOB U PacriaBoB 3NEKTPOSIUTOB.

1. KncnoTHO-0CHOBHbIE 1 OKUCNUTENbHO-BOCCTAHOBUTESbHbIE
CBOMCTBA BELIECTB.

. CTpoeHue atoma n xummnyeckas CB3b.

. XvMmnyeckasl TepMoaMHaMmuKa 1 KNHeTmka.

. Pactsopbl

. FanbBaHW4Yeckne anemMeHTbl U P HANPSXEHWA METANNOB.
. Kopposaus metannos.

. OneKkTponu3 pacTBOPOB M PacniaBoB 3N1EKTPONNTOB.

. Obwwe cBolicTBa METansoB..

. BeicokoMonekynsipHble coeanHeHus.

. KncnotHo-ocHOBHbBIE 1 OKMCNIUTENBHO-BOCCTAHOBUTESbHbIE
BOWCTBA BELLECTB.

. CTpoeHue atoma n xmmmnyeckas CBs3b.

. XvMmnyeckas TepMognmHaMuka 1 KNHeTmka.

. PacTeopbl

. FanbBaHWyeckne anemMeHTbl U P HaANPSXXEHUA METANOB.
. Koppoausi metannos.

. ONeKTponu3 pacTBOpPOB M pacniaBoB 3NEKTPONNTOB.

. Obwue ceoicTBa METaN/OB.

. BoicokomonekynspHble coeanHeHns.

5 |McbmenHas pabota|y, s _OrK-2

3 |TectupoBaHne OK-5

OCONOAPRWNO 2|lOONOOOAAPDWN
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dopma KoHTponsi  |(OueHuBaeMble
Aran KOMMETEHLIUM Tembl (pa3nenbl) AUCLUMUHDI
1. KNCNOTHO-OCHOBHbIE N OKUCNNTENbHO-BOCCTAHOBUTENBHbIE
CBOWICTBA BELLECTB.
2. CTpoeHme atoma 1 xMmmnyeckas CBa3b.
4 KoHTponbHas OK-5 3. XvMuyeckas TepMoaMHamMmKa U KMHeTUKa.
pabota 4. PacTBopb!
5. N anbBaHMYeCKNE 3NEMEHTLI N PSS HANPAXEHWIA METANOB.
6. Koppoaus metannos.
7. SneKTponM3 pacTBOPOB U pacniaBoB ANEKTPONNTOB.
Ok3ameH OK-5, OlK-2
CemecTp 2
TeKyLLMI KOHTPO/Ib
11. Obwas akonorus.
1 NabopaTtopHble OK-5 . OMK-2 12. AHTpOMoreHHble BO3AENCTBUSA Ha Buocgepy.
paboTbl ’ 14. Skonornyeckas sawmra 1 oxpaHa oKpyXarowein cpenpbl Ha
npeanpusaTusx.
10. MNpeameT 1 3agaqm aKONOrnn.
11. O6bwas akonorus.
2 [TectuposaHme OK-5 ., ONK-2 13. XOSFII/ICT?GHHbII/I MexaHn3M NPUPOLONoNb30BaHNS U OXPaHbl
oKpyXatolwew cpenpl.
14. Okonormnyeckas salmTta 1 oxpaHa okpyXatowei cpenbl Ha
npeanpusTUsIx.
3adver OK-5, OrK-2

6.2 OnucaHue nokasarenen u Kputepues oueHuBaHus KOMMeTeHUMn Ha Pa3INyHbIX 3Tanax ux (pOpMVIpOBaHVIﬂ,
onucaHve wkKan oueHuBaHuns

Kputepum
®opma OLeHUBaHUS 3ran
KOHTpoOns
OTnn4YHO Xopolio Y nosn. Heyn.
Cemectp 1
TekyLLUA KOHTPONb
Nab6opatopHble |O6opynosaHue O6opynosaHve u O6opynoBaHue u O6opynosaHwue u
pabothl MEeTOAbl MICNONb30BaHbl (METOAbI NCMOMb30BaHbI [METOAbI YHACTUYHO METObl UCMONb30BaHbI 1
npasunbHo. NposiBneHa [B 0CHOBHOM NPaBuibHO. [MCMONb30BaHbI HenpaBWbHO.
npesocxonHas MNposiBnena xopowas  [npasunbHo. NpossneHa ([possneHa
TeopeTmyeckas TeopeTnyeckas YyLOOBNETBOPUTENbHAA  |HEYLOBNETBOPMTENbHASA
NnoAroToBKa. NOAroToBKa. TeopeTumyeckas TeopeTmyeckas
Heobxoaumble HaBblikn [HeobxoauMble HaBblkM  [MOAFOTOBKA. NOAroToBKa.
W YMEHWS NOMHOCTBIO (U yMEHUs B OCHOBHOM  [HeobxonmMmble HaBblku  |HeobxoamMble HaBbIKM
OCBO€HbI. PesynbTaT  |0CBOeHbIl. Pesynbtar | yMEHUS 4acTUYHO N YMEHUS HE OCBOEHbI.
nabopaTopHoii paboTbl |[nabopatopHoit paboTbl |ocBOeHbl. Pesynbtat  |PesynbTat
MONHOCTbIO B OCHOBHOM nabopatopHoii paboTbl [nabopatopHoi paboThi
COOTBETCTBYET €€ COOTBETCTBYeET €€ 4aCTUYHO He COOTBETCTBYeT eé
uensm. Lensam. COOTBETCTBYET €€ Lensm.
uensam.
MucbmeHHas  |MpaBUNbHO BbINONHEHDI |[PaBMALHO BbINONHEHA (3a4aHuns BbINONHEHbl  (3aAaHns BbINOMHEHD
pabota BCE 3a4aHus. 6onblias yacTb 6onee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 2
MpoLeMOHCTPMpPOBaH  [3adaHuiA. MpwucyTcTBYIOT MponeMoHCcTprpoBaH
BbICOKWIA YPOBEHb MpucyTcTBytOT cepbésHble oWnbKM. HeyLOBNEeTBOPUTENbHbIN
BNafeHns MatepuanoMm. (HeaHaunTeNbHble MpoLEeMOHCTPMPOBAH  |ypOBEHb BNaAeHUs
MposiBneHs.l owmnbKu. YLOOBNETBOPUTENbHBIA  |MaTepuanom.
NpPeBoCXoaHbIe MponeMOHCTPMPOBaH  [ypOoBEHb BNafaeHUs MposiBneHs
CnocobHoCTM XopoLlwunii ypoBEHb mMartepuvanom. He[ocTaTouHble
NPVUMEHNATb 3HAHNA 1 [BnapeHust matepranoM. |[posiBneHbl HU3KKe CrnocobHoCTM
YMEHWS K BbINONHeHNO |MposiBNeHbl cpefHne  [cnocobHoCTM NPUMEHSATL 3HAHNA 1~
KOHKPETHbIX 3afaHuidi.  [cnocobHoCTK NPVUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
MPUMEHSATbL 3HAHUA U [yMEHUS K BbIMOMHEHWIO |KOHKPETHBIX 3aaHWiA.
YMEHWS K BbINMOMHEHUIO |KOHKPETHbLIX 3a4aHWUiA.
KOHKPETHbIX 3a4aHUIA.
TecTnpoBaHue [(86% npaBuibHbIX Ot171% 00 85 % Ot 56% 00 70% 55% npaBubHbIX
otBeTOB 1 Honee. npaBubHbLIX OTBETOB.  [MPaBUNbHbLIX OTBETOB.  |OTBETOB U MEHEE. 3
PerncTpaumorHbiit Homep 10289267619 SAEKTPOHHLIH
BIif VHHBEPCHTET
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dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
KoHTponbHasg ([MpaBunbHO BbiNonHeHbI [[1paBuibHO BbINONHEHA (3a8aHus BbIMONHEHbI  |3anaHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMoONOBKHY. |[MEHEE YeM HaMonoBuHy.| 4
MpoaeMoHCTpUpoOBaH  [3apmaHuii. MpucyTtcTayioT MpoaeMoHCcTpUpoBaH
BbICOKMI YPOBEHb MpucyTcTBylOT cepbésHble oWwmnbKy. HeyL0BNETBOPUTENLHBIN
BNafLeHNs MatepuanoMm. |He3HauYMTeNbHbIE MpooeMoHCcTpypoBaH  |ypoBeHb BnaneHns
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpPeBOCX0OHbIE [MpooeEMOHCTPUPOBAH  |yPOBEHb BNaAeHNS MposiBneHsbl
CrnocobHOCTM XOPOLWMA YPOBEHD MaTepuanom. 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 OCHOBHOTO 3HaumTenbHble Npobenel
crucTeMaTm4eckoe un y4eBOHO-MPOrpaMMHOro  [y4ebHO-NPOrpPamMMHOro (B 3HaHNAX OCHOBHOIO
rnybokoe 3HaHue matepuana, ycrnewHo [matepvana B o6beme, |y4ebHO-NpOrpamMMHOro
y4ebHO-NPOrpaMMHOro  |BbIMONHWN HeobXx04MMOM Onst marepwuana, gonycTtun
maTtepuana, ymeHue npeayCcMOTPEHHbIE JLanbHewen y4ebbl M [NpUHUMNNANBHBIE
CBOOOOHO BBIMONHATL  |MpOrpamMolt 3afaHns, |npencroswei paboTel  [OWMOKW B BEIMONHEHWN
3agaHus, YCBOW OCHOBHYIO no npodgoeccuu, NpeayCMOTPEHHbIX
npeLyCMOTPEHHbIE nntepartypy, crnpasuncs ¢ Nporpammoin 3a8aHni n
nNporpamMmoi, yceomn  |peKOMEHLOBAHHYIO BbINONHEHNEM 3aaHui, [He cnocobeH
OCHOBHYIO nuTeparypy 1|nporpammoi NpeLyCMOTPEHHbIX NPOLONXuUTb 00yyeHne
3HaKOM 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 COOTBETCTBYIOWEN
VX 3Ha4YeHun ons HanbHenwel y4ebHoM  |aK3aMeHaLMOHHbIX aucuunnuHe.
nprnobpeTtaemoi paboTbl 1 3apaHuii, Ho obnapaet
npodpeccun, NposiBua  [mpogoeccroHasnbHown HeobX0aMMbIMU
TBOpYECKMe [eaTenbHOCTN. 3HaHUAMU ONS UX
cnocobHocTn B ycTpaHeHns noa
NMOHUMAaHWK, N3N0XEHWM PyKOBOLCTBOM
1 NCMONb30BaHNN npenogasaTens.
y4ebHO-NPOrpamMMHOro
maTepuana.
CemecTp 2
TeKywWUin KOHTPONb
NabopatopHble [ObopynosaHue u O6opynosaHue 1 O6opynoBaHue 1 ObopynosaHue u
pabothl MEeToAbl MICNONb30BaHbl (METOAb! NCMONb30BaHbI [METOAbI HACTUYHO MEeTObl UCMONb30BaHbI 1
npasunbHo. NposiBneHa (B 0CHOBHOM NPasubHO. [MCMONb30BaHbI HenpaBwbHO.
npesocxogHas MposiBneHa xopowas  |npasunbHoO. lNposieneHa |lposiBneHa
TeopeTumyeckas TeopeTnyeckas yOOBNETBOpUTENbHAS  |HEYLOBNEeTBOPMTENbHAA
NnoaroToBka. MOAroToBKa. TeopeTuyeckas TeopeTmyeckas
Heobxoaumble HaBblkn |HeobXxonuMble HaBblky  [MOAFOTOBKA. NoAroToBka.
W YMEHWS NOMHOCTBIO (U yMEHWs B OCHOBHOM  [HeobxonmMmble HaBblk  |HeobxoamMble HaBbIKK
OCBO€HbI. PesynbTaT  |0CBOEHbI. Pesynbtar |1 yMEHUS 4acTUYHO N YMEHUS HE OCBOEHbI.
nabopatopHoii paboTbl |[nabopatopHoit paboTbl |ocBOeHbl. Pesynbtat  [PeaynbTat
MONTHOCTbIO B OCHOBHOM nabopaTopHoii paboTbl |[nabopatopHoii paboTbl
COOTBETCTBYET €€ COOTBETCTBYeET €€ 4aCTUYHO He COOTBETCTBYeT eé
Lensm. Lensam. COOTBETCTBYET €€ Lensm.
uensam.
TecTtupoBaHue |86% npaBuibHbIX Ot 71% b0 85 % Ot 56% 0o 70% 55% npaBunbHbIX
oTBeTOB 1 Honee. NpaBuNibHbIX OTBETOB.  |MPaBWibHbIX OTBETOB. |OTBETOB U MEHEE. 2
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NPOW3BOACTB; AOLEHT, K.H. (goueHT) Cunnens U.4.

dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
3auteHo He 3auteHo
3auer Ob6yuarowwpmitica obHapyXun 3HaHne OCHOBHOro  |Obyyatrowuincs 0bHapyXunn 3HaYUTENbHbIE

y4ebHO-NporpamMMHOro Matepuana B obbeme, npobenbl B 3HaHNSAX OCHOBHOTO

HeobX04MMOM Ons fanbHeiwen yuebsl n y4yebHO-NporpaMMHOro MaTepuana, fonycTun

npeacrosien paboTbl MO CNeUNanbHOCTY, NPVHUMNANbHbIE OWWOKM B BIMOMHEHN

cnpasucs C BbINOMHEHWEM 3a0aHNA, npenycMOTPEeHHbIX Nporpammon 3afgaHnin n He

NpeayCMOTPEHHBIX MPOrpaMMoi AUCLUNAUHBL.  |CMOCOBGEH NPOLONXNUTL 00yYEeHNE UK
NPUCTYNUTb NO OKOHYaHWM yHMBEpCcUTeTa K
npocpeccrmoHanbHoM nedaTenbHoOCcTy 6e3
LOMNOMNHNTENbHbIX 3aHATUIA NO COOTBETCTBYIOWEN
AncumnnuHe.

6.3 TunoBble KOHTPONbHble 3aAaHUS UM UHbIe MaTepuanbl, Heo6XoAuMbie ONsl OLLEHKU 3HaHUWA, YMEHUH,
HaBbIKOB U (UNK) OnMbiTa AEATENIbHOCTU, XapaKTepUu3yLLUX aTanbl oopMUpPOBaHUSA KOMMETEHLUN B NMpoLiecce
0CBOEHUsi obpa3oBaTenbHOW NPOrpaMMmbl

Cemectp 1

TekyLLU KOHTPONb

1. JTaBopaTtopHble paboTbi

Tembl 1,4,5,6,7

Tema 1. PeakunoHHasi cnocobHocTb BelecTB. KNCNOTHO-OCHOBHbIE Y OKUCIIUTENBbHO-BOCCTAHOBUTENbHBIE CBOCTBA
BELLECTB.

1.1. NabopatopHas paboTa "OCHOBHbIE KNACChl HEOPraHNYECKNX COeaNHEHMIA".

ConepxaHue nabopatopHoi paboTbl: 03HAKOMIEHUE C HOMEHKNATYPOW HEOPraHNYECKMX COEANHEHNIA, N3yYeHne
Crnocob0oB MONy4eHUst U CBOMCTB OKCUO0B, OCHOBaHWIA, KACOT U COMe.

Bonpochl k 3awmTe nabopatopHoi paboTbl.

1. Knaccudprkauus HeopraHmiyeckux Coe aUHEHNIA.

2. Okenabl: KUCNOTHbIE, OCHOBHbIE, aMCDOTEPHBIE, - HOMEHKNATypa, CBONCTBA. [pnBECTM NpUMEPDI, HANMCaTb YPaBHEHNS
peakuuia.

3. OcHoBaHus: knaccmgmkauus, noy4yeHne, HOMEHKNaTypa, CBOMCTBA.

4. Kucnotbl: knaccudprkaums, nonyyeHne, HoOMeHKNaTypa, CBOMCTBa.

5. Conu: knaccudpmkaums, nony4yeHne, HoMeHkKNaTypa, CBOMCTBa.

1.2. NabopartopHas paboTa "OKUCNMTENBHO-BOCCTAHOBUTENBHbIE peakumnm”

CopepxaHue nabopatopHoli paboTbl: 03HAKOMIIEHME C peakuUsMmn, MOYWAMY C U3BMEHEHWEM CTENEHU OKUCNEHUS, C
TUMNAMN OKUCANTENBHO-BOCCTAHOBUTENbHBIX PeaKUMiA, C METOLAMM COCTABNEHUS YPaBHEHNIA 3TUX peakLmiA.
Bonpocebl k 3awute nabopatopHoit paboTbl.

1. Kakme peakumm Ha3biBaIOTCSH OKUCNUTENIbHO-BOCCTAHOBUTENbHLIMA?

2. Y10 Takoe oKMCAuTENb, BOCCTAHOBUTENb, CTEMEHb OKUCNEHUSA?

3. Kakne npouecchl HasblBalTCA OKUCIEHNEM, BOCCTAHOBNEHMNEM?

4. Tunbl OKUCNNTENBHO-BOCCTAHOBUTENbHBIX PEAKLIMIA: XapaKTEPUCTUKA MEXMONEKYNSPHBIX N BHYTPUMONEKYNSPHbIX
OKMCNUTENBHO-BOCCTAHOBUTENbHbIX peakuuit. Peakuun AncnponopLuoHMpoBaHums.

5. OKMCNMTENBbHO-BOCCTAHOBUTENBbHAS OBOMCTBEHHOCTL. [1pMBECTM NpUMeEpbI BELECTB, 0bnaaarimx
OKMCNUTENBbHO-BOCCTAHOBUTENBbHON IBOACTBEHHOCTHIO.

6. MocnenoBatenbHOCTb AEWCTBUIA NPY NCNONb30BAHWN METOAA INEKTPOHHOro 6anaHca.

Tema 4. PacTeopbl.

Na6opatopHas paboTa "MMaponna conein”

CopepxaHue nabopatopHoii paboTbl: M3yHeHne rmaponnsa conei.

Bonpocebl k 3awute nabopatopHoit paboThbl.

. YUTo HasbiBaeTCcs rmpponnsom conen’?

. Kakve conv nopgepratotcst runponuay?

. Kakve conv He noaeepratotcs ruaponuay? MNpueeaute npumeps..

. MpuBeanTe NprMepbl rMAPONN3a CONEN NO KATWOHY, MO aHWOHY, MO KATUOHY 1 aHUOHY.
. OpHocTyneHyaTblli 1 MHOrOCTYNEeHYaThl rMaponuns.

. Kakue gpakTopbl BINAIOT HA CTEMNEHb r’MAPONM3a conein?

. Hanuwwte ypaBHeHWs peakuuii rnaponmaa B MONEKYNSPHOM, MOHHOM U COKPALEHHOM MOHHOM BUAE ANS Clenyowmx
coneii: kapboHat HaTpWs, XI0pWL HATPWS, aLeTaT aMMOHWS.

NO O~ WND =

Tema 5. ManbBaHMyeckne anemeHTbl 1 pan Hal'lpﬂ)KeHVIVI MeTannos.
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NabopatopHas paboTa "lNanbBaHMYeCcKe aNeMeHThl".

ConepxaHue nabopatopHoiit paboTbl: 03HAKOMMEHUE C YCTPOWCTBOM U paboTol rafibBaHUYECKNX 3NIEMEHTOB.
Bonpochl k 3awmTe nabopatopHoit paboTbl.

1. O6bsicHUTe obpas3oBaHMe OBONHOMO 3NEKTPUYECKOro COs Ha rpaHuLe MeTans - pacTBop, BO3HUKHOBEHWNE
9NEeKTPOLHOro noTeHumana.

2. Y70 HasblBaeTCs CTaH4APTHLIM 9NEKTPOOHbLIM NOTEHUManoM Metanna?

3. Papg HanpsixeHuin metannoB. Kakne BbiBOAbI MOXHO CAENaTth U3 MOMIOXEHUs MeTanna B psaay HanpsixkKeHuin?
4. Y10 Ha3blBaeTCcs ranbBaHNYEeCKUM 3N1EMEHTOM?

5. Tvinbl ranbBaHNYECKMX 3NIEMEHTOB: rafibBaHWYECKNIA aneMeHT BonbTa, Skobu-aHnans, KOHUEHTPaUMOHHbI
ranbBaHUYeCKMUin anemeHT. [NprBeanTe NpMMepbl.

6. Kak no cdoopmyne HepHcTa onpenenntb 3Ha4eHMe paBHOBECHOIO 3NEKTPOAHOMO NoTeHUmana metanna?
7. Kak paccuntbiBaetca 30C ranbBaHM4eckoro anemeHTa?
8. B yeM otnnume ranbBaHnyYeckoro anemeHTa Akobu-Ianunansa ot snemeHta Bonbta?

Tema 6. Koppo3ausa meTtannos.
NabopatopHas pabota "Kopposusi metannos"

CopepxaHue nabopatopHoli paboThl: 03HAKOMIEHNE C Pa3NNYHBIMU BUOAMU SNEKTPOXUMUYECKON 1 XUMUYECKOM
KOppPO3MKn MeTasnoB..

Bonpochl k 3awmTe nabopatopHoii paboTbl.
1. Yo Takoe koppo3ns metannos? Kakvne Buabl koppoaum metannos Bel 3HaeTe?
2. B 4eM oTAnumns XumMmn4eCckom 1 aNeKTPOXMMMYECKO KOppo3nn?

3. Uto npencrasnsiet coboin xummyeckas kopposums? B kaknx cpegax oHa npotekaeT? MNpuBenute npuMepbl U ypaBHEHNS
peakuuii ra3oBoli KOPPO3MKN 1 KOPPO3MM B HESNEKTPONUTAX.

4. KakoB MexaH/3M aekTPOXMMUYECKO Koppoaun? Buasl nenonsipusaumu.

5. Cxema anekTpoxummyeckoi kopposmn. Kak HaabiBaeTcsi NpoLecc 0TBOLA 9NEKTPOHOB C KATOAHbIX y4acTKOB Npu
3NEeKTPOXVMUYECKON KOPPO3nn?

6. KakoBbl MeTObI 3alWMTbl METANSIOB OT KOPPO3UN?
7. Kakne metannbl NpUMEHSAIOTCA B KAYECTBE aHOOHbIX U KaTOAHbIX MOKPbITUIA Ha Xenese?

Tema 7. DnekTponn3 pacTBOPOB U PacnIaBoB 3NEKTPONMNTOB.

NabopatopHas paboTa "OnekTPonn3 pacTBOPOB U PacriaBoB 3/1eKTPONMToB"

CopepxaHune nabopatopHoii paboTbl: 03HAKOMIIEHNE C ANEKTPONN3OM BOAHbLIX PACTBOPOB C PACTBOPUMBIM 1
HepacTBOPMMbIM 2HOAOM, NONYyYEHUE LIMHKOBOIO MOKPbITKS.

Bonpocel k 3awute nabopatopHoit paboThbl.

1. YTo Ha3biBaeTCs anekTponn3om? Bugpl anektponumaa.

2. Kakve npouecchl npoTekatT Ha anekTpoaax npu anekTponuae pacnnasa xnopuaa Hatpua?

3. KakoBa nocnenosatenbHOCTb paspsna KaTMOHOB Ha KaTone npuv anekTponM3e BOOHbIX PacTBOPOB CONemn?

4. KakoBa nocnenoBaTenbHOCTb pa3psia aHUOHOB Ha aHOLE NPU 3EKTPONN3E PACTBOPOB COMEWN C MHEPTHLIM aHOAOM?
MNpuBennTe NpUMepPbI MHEPTHBIX aHO40B.

5. Kak npotekaeT anekTponn3 BOOHbIX PaCTBOPOB COMEN C aKTUBHbIM (PACTBOPMMbIM) aHO4OM?

6. Jatb hopMynMpPOBKM 1 3anmcatb MaTeMaTn4eCcKy NepBblii, BTOPOA U 06beONHEHHDIN 3akoHbl Papanes.

7. MNpuyMeHeHne anekTponmaa.

2. NMucbmeHHas paborta

Tembl 1,2, 3,4,5,6,7,8,9

MpvMepbl 3a8aHUA NSt TMCbMEHHOW paboTbl.

Tema 1. PeakumoHHas crnocobHOCTb BELWECTB.

1. CocTaBbTe (hopMynbl coneit: rugpokcoxnopuaa meau (Il) n rugpocpocepata bapus. HanvwmTte ypaBHeHNS peakLmii
npespaLeHns 3TMX Coneln B CpeaHne conu.

2. CocTaBbTe hopmynbl gurnapodgoocdpara kanbums, rugpokcoxnopuna xpoma (1), kapboHara kanus.

3. Hanuwwute ypasHeHve peakumm npespateHne rugpokcoxnopuma xpoma (Ill) B xnopug xpoma (111).

4. Vicxopsa 3 rmgpokeunaa Kanbums n gooctOpHOM KMCNOTbl, COCTaBbTe DOPMYIbl BCEX TEOPETMHECKN BO3MOXHbIX CONen,
Ha30BUTE NX NO MEXAYHapPOAHON HOMEHKNaType.

5. PaccTaBbTe K0O3(hMLMEHTbI B YPABHEHNMN PEaKLMU METOLOM 3N1EKTPOHHOro 6anaHca. Hangute okmcnutenb u
BOCCTaHOBUTESb.

Cr(NO3)2+Br2+KOH—K2CrO4+KBr+KNO3+H20

6. OnpenennTte TUMbl OKUCIUTENBbHO-BOCCTAHOBUTENBHBIX peakumii. YKaxmTe OKUCIUTESNb U BOCCTAHOBUTENb
a. H2S+8HNO3=H2S04+8N0O2+4H20

b. 2H2S+H2S03=3S+3H20

c. 2Pb(NO3)2=2PbO+4N0O2+02

d. 3HNO2=HNO3+2NO+H20

e. NH4ANO2=N2+2H20
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Tema 2. CTpoeHne atoma 1 XuMrn4yeckas CBS3b.

1. Hanvwwnte nonHble aNeKTpoHHble OOPMy/bl aTOMOB ClELYHOWNX SNIEMEHTOB: XeNne3o, CBMHELL, XpPOM, NnaTunHa,
BONbdopaM, KobanbT, HUKENb, ONI0BO, MapraHel, paauii, radHWi, repmaHnii, 6pom, BUCMYT.

N306pa3ute pacnpeneneHne BaneHTHbIX 3MEKTPOHOB MO KBAHTOBLIM si4eiikaM B CTaLMOHAPHOM 1 BO36yXXAEeHHOM
COCTOSIHUN.

2. YKaxuTte BCce BO3MOXHble BaNleHTHOCTM aTOMOB Cepbl, hocdopa v Xnopa B XUMUYECKNX COeaNHEHNSX.

3. KBaHTOBbIE YMCNa: rnaBHoe, opbuTanbHOe, MarHUTHOE 1 CNHOBOE. [laTh XapakTePUCTUKY, NPUBECTM NPUMEPDI.

4. Onpegnenute Tvn rmbpuansaunm LeHTpanbHoro atoma B monekynax: CH4, BH3, NH3, BeF2, PCI5. Ykaxute
reoMeTpruyeckoe CTPOEHME 3TUX MONIEKYII.

5. Onpegenute kpaTtHocTb cBaadu metogom MO JIKAO B monekynax: H2, 02, CI2, N2, Br2.

6. Ykaxute Bna ceasu B monekynax: KBr, CH4, PCI5, CO, LiCl, LKCI, NaCl, HCI, NH3, NaBr, KF.

7. YkaxuTte, Kakov BUO XMMUYECKON CBSA3W peannuayeTcs Mexdy aToMaMu 3f1IeMEHTOB C NOpsAKOBbIMM HoMepamu 1 1 17,
3mn9.

Tema 3. Xumunyeckas TepMoguHamMmka 1 KMHeTuKa.

1. Bbluncnnte nameHeHne cesobonHol aHeprum Mmbbca n onpenennte BO3MOXHOCTb NPOTEKaHMs peakuum npu T = 298
K:

Fe203 (18) + 3H2 (r) — 2Fe(1B) + 3H20 (r)

CraHpapTHble 3Ha4YeHNs TePMOANHAMUNYECKUX (OYHKLMIA B3ATb B CMPaBOYHMKE.

2. TeMnepatypHblii KOahpULMEHT peakummn paeeH 3. OnpenennTe, Kak UBMEHUTCS CKOPOCTb peakLmmn Npwv NoBbILWEHUN
Temnepatypbl ot 300 K oo 340 K.

3. Paccuntatb aHTanenuto npespaleHus rpaduTta B anmMas, ecnv aHTanbnns cropaHus rpaduta = -393,4 k[1xx/monb, a
anmasa = -395,28 kJx/monb.

4. Mpun Temnepartype kuneHns beHsona (Tk = 353 K) XnaKocTb U nap paBHOBECHbI. YeMy paBHa SHTPONUSi UCHapeHuns,
ecnu sHTanbnuns ncnapeHns coctasnset 34,3 kx/monb?

5. Boiyncnutb AG B peakummn n K pasHosecus:
SO2 (r) + NO2 (r) — SO3(r) + NO (r)
CraHbapTHbIe 3HaYEeHNS TEPMOOANHAMUNYECKUX (OYHKLIMIA B3ATb B CMPABOYHMKE.

Tema 4. PacTeopbl.

1. Onpegnennte Maccy rmagpokcuna Hatpus, cogepxauytocs B 500 mn ero 1M BogHoro pacrteopa.

2. OnpepennTte BogopoaHbIi nokasartens (pH) pacTeopa ruopokcuaa Kanms, MMetoLero KoHueHTpauuio 0,01 monb/n.
3. OnpenenvTe NPOLIEHTHYIO KOHLIEHTPALIMIO pacTBOpa, NONy4eHHOro npu pacteopeHun 50 r HuTpaTa cepebpa B 150 r
BOAbI.

4. OnpepennTe YACO MONEN CONSHOWM KNCNOThI, cogepxaumxcs B 500 mn eé 1M pacTteopa.

5 Onpegnenute TMTP pacTteopa, cogepxailero 4 r NaOH B 200 mn pacTtsopa.

6. lMpuBeanTe NpuMepbl Conei, KOTopble NOABEPralnTCa MMAPOAN3Y No KATUOHY, NO aHUOHY. 10 KaTUOHY U aHWOHY
OLHOBPEMEHHO. HanuwunTe ypaBHeHNs peakunii. Kakne conv He nogsepratotcs rugponnsy?

Tema 5. ManbBaHUYeCKre 3NeMEHTbI 1 PSA HANPSXXEHU MeTasNoB

1. CocTaBbTe CxeMy ranbBaHM4Yeckoro anemMeHTa Bonbta, 06pa3oBaHHOro LMHKOBLIM U MeAHbIM anekTpodamu. Hanuwute
ypaBHeHMs 3NeKTPOLHbIX NMPOLIECCOB.

2. Bblumcnute 3.4.C. ranbBaHNYECKOro SfeMeHTa:

Zn/ Zn(NO3)2, 0,1M // Cd(NO3)2, 1M /Cd

Hanuwute ypaBHEHUS aNeKTPOAHbIX MPOLECCOB, M306pasnTe CXeMy rafbBaHUYECKOro afeMeHTa.

3. CocTaBbTe CXeMbl IBYX ranbBaHUYECKMX 3N1EMEHTOB, B OAHOM M3 KOTOPbIX Xenie30 6bino 6bl KaTo[oM, a B ApYroM -
aHoZoM. HanuwwnTe Ons kaxnoro 13 aTUX 3IEMEHTOB 3/1EKTPOHHbIE YPaBHEHUS peakuumii, NpoTeKatowmx Ha aHoae v
kaTope. PaccunTaiite 3.4.C. 3TUX ranbBaHNYeCKMX 3NIEMEHTOB NS CTaHOAPTHbBIX YCNOBUIA.

4. BbluncnuTe 3.4.C. ranbBaHNYECKOro anemMeHTa:

Mg / MgSO4, 0,1M // CuS04, 0,1M / Cu.

Hanuwwute ypaBHEHNS aNeKTPOAHbIX MPOLECCOB, M306pasnTe CXeMy rafbBaHUYECKOro afeMeHTa.

5. CocTaBbTe CXeMy ranbBaHU4YecKoro anemeHTa BonbTa, 06pa3oBaHHOr0 MeaHbIM 1 LIMHKOBbLIM 3nekTpoaamu. Hanvwwre
YPaBHEHWSI 3NEKTPOAHbIX MPOLLECCOB.

Tema 6. Koppo3ausa metannos

1. Xene3o HaxoaAUTCS B KOHTAKTE:

a. C 0/I0BOM;

b. ¢ umHkoOM.

YkaxuTe, kakoit Metann 6yeT OKMCNATbCS B KaXO0M U3 3TUX crydaeB. Hanuwmte cxemMy KOPPO3UOHHbIX NPOLIECCOB BO
BNIaXKHOM BO3[yXe U B pacTBOPE CEPHON KUCNOTHI.

2. Kakoe nokpblTve MeTanna HasbiBAaeTCs aHOOHbIM 1 KaKoe KaTtoaHbIM? Ha3oBMTE HECKONbKO METaNN0B, KOTOPblE MOTYT
CNYXWTb OS89 aHOAHOrO 1 KaToAHOro NokpbiTUS Xeneda. CoctaBbTe ypaBHEHNS aHOOHOIO 1 KaTOLHOro NPOLLECCOB,
NPOUCXOOSAWMX NPY KOPPO3MK Xenesa, NOKPbLITOro LUHKOM BO BIAXXHOM BO3OYXE.
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3. [lBe xxene3Hble MNacTuHbI, YaCTUYHO NOKPbITbIe 04HA ONOBOM, Apyrasi Mefbto, HAX0AATCA BO BNaXHOM Bo3ayxe. Ha
Kakom 13 3TUX NNacTuHOK beicTpee 0bpasyetcs pxasynHa? [Moyemy?

CocrtaBbTe ypaBHEHUA NPOLLECCOB KOPPO3Un 3TnX nnaCcTtmHOK.

4. B 4eM 3aKntoyaeTcs CyWwHOCTb NPOTEKTOPHON 3aWmUThl MeTannoB oT koppoaun? MpueeanTte NpuMep NPOTEKTOPHON
3aWnTbI Xenesa B HeliTpanbHoi cpene

CocTaBbTe 3NEKTPOHHbIE YPaBHEHNS aHOLHOIO M KaTOLHOro NPOLLECCOB.

5. O6bsiCHNTE, NOYEMY OLIMHKOBAHHOE XENe30 BO BNAXHOM BO3AYXE HE KOPPOAMPYET Aaxe Npu HApyLWeHUU NOKpPbITHS, a
Ny>XeHOoe Xene3o (NoKpbITOe TOHKMM CMOEM 010Ba) BbICTPO MOKPLIBAETCS PXABYMHOIA.

Hanuwute cxemy KOppO3MOHHbIX NMPOLIECCOB.

6. Xene3o NokpbITo HYKeNneM. Kakoi n3 Mmetannos bynet KOppoLMpoBaTh B ClyYae paspyleHns MOBEPXHOCTW NOKPbITUS?
Hannwwute cxeMy KOPPO3MOHHbBIX MPOLLECCOB:

a. BO BNAXHOM BO3Ayxe; b. B pacTBOpe COMSIHOW KNCNOThI.

Tema 7. 9nekTPoONn3 pacTBOPOB W PACMNaBOB 3NEKTPONNTOB

1. OnekTponna BogHoro pacteopa cynbhara meam () npoponxancs B tedyeHne 1 yaca npu cune Toka 1 A. Onpegennte
mMaccy Meaum, Kotopas BblAenMTCA Npy anekTponunae. Hanvwmrte ypaBHEHUS 9NeKTPOOHbIX MPOLECCOB.

2. Bolymncnute skBuBaneHT xpoMma, y4mTbiBasi, 4TO NpK NPONyCcKaHUM Yepes pacTBop ero conu toka cunoi 10A B Te4eHune
30 MUHYT Ha katofe Bblaenunochk 3,25 r xpoma.

3. Hanuwute ypaBHeHuMsi peakuuii, NpoTekalowWwmx Ha anekTpoaax npu anekTponmse BOAHOMO pacTBopa HUTpaTa HUKens:
a) ¢ rpadouTOBLIM aHOAOM; 6) C HUKENEeBbIM aHOIOM.

4. DnekTponn3 pacTeopa xnopuaa LnHKa NpoBOANTCS C HEMTparbHbIM aHOAOM B Te4yeHue 6 4acos npw cune Toka 3A.
Hanuwute ypaBHEHNS aNeKTPOAHbIX MPOLECCOB 1 BEIYMCIUTE KONMYECTBa BEWeCTB, BblAENMBILMXCS Ha aNeKTpoaax.

5. Yepes pacTeop cynbpata xenesa (Il) nponyckanu tok cunoi 13,4 A B TedeHme 1 yaca. Onpenenntb KONN4ecTBo
Xenesa, KOTopoe BblAENNNOCh HA KAaTo4e, ECW BbIXOL MO TOKY 6bin paBeH 70%. Hanuwute ypaBHeHUs peakuumii,
NpoTeKaLWMX HA MHEPTHBIX SNeKTpoaax.

6. Hanmwwute ypaBHeHMs peakumil, TpoTeKarwWwmx Ha UHEPTHbIX 3NEeKTPo4aX NpU 3NeKTponu3e pacteopa xnopuaa
MarHms. CKONbKO BpEMEHN HEOOXOLMMO BECTY 3NEKTPONN3 Npur cune Toka 2 A, 4tobbl Ha KaTofe Bblaenunoch 2,43 r
BelecTsa

Tema 9. BbiCOKOMONEKYNSpHblEe COEANHEHNS.

1. OnpepenuTte cTeneHb nonumepusaumn obpasua nonvsuHunxnopuaa [CH2 - CH(CI) -]n co cpenHei monekynsipHoW
maccon 62500.

2. Hanvwwute peakuun nonyyeHus NoNMBUHUNXNOpPUAA, NONN3TUNEHA, NONNNPONUNEHa, NONUTETPaAdTOPITUNEHA,
nonnMeTunMeTakpunara.

3. MpuBennTe npumMepbl kKapboLenHbIX NONMMEPOB.

4. O6bsICHUTE, NOYEMY MONMMEPbI HE UMEIOT OMPELENIEHHON TOYKW NNaBieHusl.
5. OnpenenvTe cTeneHb nonuMepusauun obpasua NoNNMNponuIeHa co cpeaHein MonekynsipHoin maccoi 210000.
3. TectupoBaHue

Tembl 1,2,3,4,5,6,7,8,9

Mprmepbl TECTOBBIX 3a4aHUIA.

1. Cxema npespaieHuin 3 — 9203 — 3(OH)3

COOTBETCTBYET reHEeTUY4EeCKOMY pady:

1.1. antoMUHUA — OKCK A antOMUHUSA — TMOPOKCUL antOMUHUA

1.2. HaTpu — OKCKA HaTPUa — rMMAOPOKCUL HaTpus

1.3. kanbunn — okcua Kanbums — rmapokcuL KanbLms

1.4. a3oT — okemg asora(V) — azoTHas kmucnoTta

1.5. cepa — okcup cepbl — cepHas Kkucnora

2. Bce BO3MOXHbIE 3HAYEHNS MArHUTHOrO KBAHTOBOMO YiCNa Ans aNeKTPOHOB f -noaypoBHS:
2.1-2;-1;0;1;2

22.-3;-2;-1;0;1;2; 3

23.0;1;2;3;4

2.4.-1;0;1

2.5.-1/2; +1/2

3. Mnaponunay ToNnbKo Mo KaTUoHY NnoaBepraeTcs conb, 06pas3oBaHHas:
3.1. cnaboi KUCNOTOM U CUMNbHBIM OCHOBaHUEM

3.2. CUNIbHOI KUCNOTOM 1 cnabblM OCHOBAHUEM

3.3. cUNbHO KNCNOTOM N CUNbHBIM OCHOBaHUEM

3.4. nobas conb

4. MonsipHasg KOHLeHTpauus pactsopa, cogepxatero 0,98 r cepHom kucnotbl B 100 Mn pactsopa, paBHa:

PerucTtpaumonHblii Homep 10289267619 am PAEKTPOHHBH
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4.1. 0,1 monb/n
4.1. 2 monb/n
4.3. 4 monb/n
4.4, 0,5 monb/n
4.5, 0,20 monb/n

5. "ToHMXEeHne naBneHns HaCbIWEHHOro napa pacTBoOpUTENS Had PacTBOPOM NMPOMNOPLUMOHANbHO MONbHONW Jone
pacTBOpéHHOro BelecTea".

MpviBeLEHHOE BbIpaXeEHUE NpeacTaBnseT cobon
5.1. 3akoH lNecca

5.2. 3akoH Payns

5.3. 3akoH Papagesq

5.4. 3akoH Oma

5.5. npuHuun Maynu

6. KpaTHOCTb CBSI3W B MOMeKy/e a3oTa paBHa
6.1.1
6.2.2
6.3.3
6.4.5
6.5.0

7. B ypaBHeHun peakuuu

FeSO4 + KMnO4 + H2S04 = Fe2(S04)3+ K2504 + MnSO4 + H20
KO3(ppULIMEHT Nepen CepHO KUCNOTOW paBeH:

7.1.8

7.2.5

7.3.4

7.4.3

7.5.2

8. Xnopua xeneaa(ll) He MoXeT 6bITb NOMY4YEeH B3aMMOAENCTBUEM:
8.1. Xenesa ¢ xnopuoom HaTpus

8.2. pacteopa xnopuga megu(ll) c xenesom

8.3. xxenesa c CoOnsiHOM KUCNOTOW

8.4. okcmpa xenesa C CONsHOM KMCNOTOM

9. Kucnas conb MOXeT BbITb NOMyYeHa B peakumu:
9.1. NaOH (HepocTtaTtok) + H3PO4

9.2. HCI+NH40H

9.3. CuCI2 + NaOH(HepocTaToK)

9.4. FeSO4 + KOH(n36bIToOK)

9.5. Ca(OH)2 + HNO3

10. YkaxuTe BewecTBa, B BOLHbIX PACTBOPaX KOTOPbIX PACTBOPSETCS MMAPOKCUL aMOMUHMS:
10.1. KOH, H2SO4

10.2. NaOH, NaCl

10.3. NaNO3, KCI

10.4. H2S04, K2504

11. HassaHue coenmHeHus Cu(H2As0O4)2 no mexayHapooHON HOMEHKNaType:
11.1. Qurnopoapcenat meam (1)

11.2. OurngpokcoapceHat meaum (I1)

11.3. OurnaopoapceHat meau (1)

11.4. OurnopoapceHut meau (1)

12. B Monekyne HEKOTOPOIA KMCNOW Conv COQePXMTCS aToM BOAOPOAA, CMOCOBHBIM K 3aMelleHunio Ha Metann. Mpu
3amelleHnmn obpasyeTcs gooccpat Kanbumusi. HassaHmne NcxonHowm conu:

12.1. N'mppokcogpocdraTt KanbLms
12.2. Qurnopokcodocdat Kanbums
12.3. M'mapodbocduTt Kanbums
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12.4. F'maopocdpocdoat kanbums

13. Mpw NpoTekaHun Toka Yepes NocnenoBaTeNbHO BKNOYEHHBIE SNEKTPONU3EPLI C pacTBopamMu HuTpata cepebpa u
cynbgpata meaum (1) B nepsom anekTponmaepe Bolaenunock 1,118 r metannuyeckoro cepebpa. Macca mean,
BblOENMBLIECS 3a 3TO Xe BpeMs BO BTOPOM 3N1eKTponnsepe, pasHa:

13.1.0,331r

13.2.0,662 1

13.3.0,438r

13.4.0,536r

13.5.0,213r1

14. OnekTponns3 BOOHOro pacTeopa cynbdara HUKens NpoBoauncs B TedeHne 1 yaca npu cune toka 2 A. Macca Hukens,
KoTOopas Bbloenunach Ha Kkatoge, paBHa

141.22r

142.4/4r

14.3.6,8r

14.4.8,7r

145.05r

15. [1n9 npOTEKTOPHOM 3alMThl XENE3HbIX U3AENUA OT KOPPO3UKM B HENTPANbHON BOLHON Cpeae MOXET NPUMEHATLCS:
15.1. kobanbT

15.2. onoso

15.3. marumi

15.4. Hukenb

15.5. megb

16. CtanpaptHag 3C ranbBaHnyeckoro anemeHTa Zn/ ZnCI2 // AQNO3 / Ag paBHa:
16.1.1,56 B

16.2. 0,80 B

16.3.-0,78 B

16.4.0,65B

16.5.1,25B

17. MpoueccoM, KOTopblit xapakTepnayeTcst HambonbWnM BO3pacTaHNeEM SHTPOMUN, SIBNSIETCS:
17.1. oxnaxneHue

17.2. HarpeBaHue

17.3. ncnapexwve

17.4. koHOeHcaums

17.5. kpuctannusaums

18. LleHTpanbHbIli aTOM HAX0AWUTCS B COCTOSIHUM SP3-rmbpmansanum B Monekyne
18.1. BeClI2

18.2. CCl4

18.3. AICI3

18.4. BH3

19. YkaxuTe, Kak M3MeHNTCS ckopocTb peakuun: 2502+02 = 2S03 npu NoBbIWEHWN AaBneHns B cucteme B 3 pasa:
19. 1. yBenuuutca B 18 pas

19. 2. ysenuuutcsa B 9 pas

19. 3. ysenuuurcs B 6 pas

19. 4. ysennuutca B 27 pas

20. B psgy : K, Zn, Pt, Fe , Pb. - Hanbonee akTMBHbIM METaNOM SIBASIETCS:
20.1. Pb

20.2. Zn

20.3. Fe

20.4. Pt

20.5. K
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4. KoHTponbHas pabora
Tembl 1,2, 3,4,5,6,7
MpvimMep 3anaHnii onst KOHTPONbHOW PaboTh

1 CocTaBbTe CTPYKTYpHbIE hOpMy/bl 1 faiTe Ha3BaHusa cneayowmnm coeamHeHmsam: AIOH(NO3)2, (CaOH)2COs3,
FeHSOA4.

2 YKaxuTe 3HaYeHNs KBAHTOBbIX YACEN ONS 9NeKTPOHOB 6p2. OnpenennTte, Kakow 9TO 31IEMEHT N COCTaBbTe Ero
3NIEKTPOHHYIO cpopmyny.

3 Ykaxute Tun rubpuansaumm LEHTPANbHOro atoMa 1 NpoCTPaHCTBEHHYIO KoHdurypauuo monekyn NH3, CH4.
4 PaccraBbTe KO3((ULINEHTbI METOLOM 3N1IEKTPOHHOro 6anaHca:

MnO2+KCIO3+KOH—K2MnO4+KCI+H20

5 TemnepatypHbIii KOahPMUNEHT peakumnn paseH 2. Onpenenute, Kak U3MEHUTCS CKOPOCTb peakLMmn NPy MOBbIWEHNN
Temnepatypbl ¢ 273 K go 293 K.

6 Bbluncnute nameHeHve cBobonHon sHeprum Mbbca u onpenennTe BO3MOXHOCTb MPOTEKAHNS peakumy B CTaHOAPTHbIX
YCNOBMSIX:

2C6H12 (%) + 902 (r) — 6C0O2(r) + 6H20 (r)

CraHpapTHbIe 3HaYEeHNS TEPMOANHAMNYECKUX (OYHKLIMIA B3ATb B CMPABOYHMKE.

7. YKkaxute 3Ha4eHns BCEX KBAHTOBbIX Yncen ans anektpoHos 5f11 n 6d8.

8. CocTaBbTe ypaBHEHWNS peakuuii Nony4eHust Xnopmnaa MarHus:

a) OeCTBMEM KUCNOTbl HAa MeTann

6) neiicTBEM KMCNOTbI HA OCHOBaHMWE

B ) LeNCTBMEM CONMN Ha CONb.

9.HanucaTtb ypaBHeHMS peakumii, C MOMOLLbIO KOTOPbIX MOXHO OCYWECTBUTb CNeayowme npeBpalleHns:
Fe — Fe2 O3 — Fe2 (S04)3

CaCO03 —» CO2 — NaHCO3 — Na2CO3

10.Ykaxute , ¢ Kakumu U3 NepPeunCneHHbIX HUXe BelwecTs ByneTt pearmposatb consiHas kucnota: N205, Zn(OH)2, Ca0,
AgNO3, H3PO4, H2SO4. CocTtaBbTe ypaBHEHMS peakumii.

11. CocTaBbTe ypaBHEHUS peakLmii NOy4eHNs Xnopuaa MarHms:

a) LeACTBMEM KUCNOTbl HA MeTann

6) neCTB1EM KMCNOTbI HA OCHOBAHUE;

B) OENCTBMEM CONW Ha COfb.

12. HanvwmTe nonHbie aneKTPoHHbIE hOPMyNbl aTOMOB XPOMa U MNATWHbI, YKaXute KBaHTOBbIE Yucna.

Ok3ameH
BOI'IpOCbI K 9K3aMeHYy:

1. CoBpemeHHas Teopus cTpoeHus atoma. KopnyckynsipHO-BONHOBbLIE CBONCTBA 9NEMEHTAPHbIX YacTul,. YpaBHeHne ae
Bpoiins. MprHumn HeonpeaeneHHocTu Mei3eHbepra.

2. BonHoBas tpyHkums. YpaeHeHue LWpeauHrepa.

3. KBaHTOBbIE YMcna: rnaBHoe 1 opbutanbHoe. QHEPreTUYeckme YPOBHU 1 NOLYPOBHM.

4. KBaHTOBblIE Y/CNa: MarHUTHOE U CMMHOBOE. DHEPreTn4eckne ypoBHM, NMoayPOBHU 1 opbutanm.

5. ®opMbI 3NEKTPOHHbIX opbuTaneii: s-, p-, d- opbutanu.

6. MpyHUMMNbI 3anoNHEHNS aTOMHbIX opbuTanei atoMoB: npuHUMN Maynu, npasuno XyHaa, NPYHLMN MUHUMYMa SHEPTUN.
7. MakcvumanbHas eMKOCTb 9HEPreTU4ecKrx NoLypoBHeR. SNeKTPOHHbIE POPMYJbl CTPOEHUSI aTOMOB 3IEMEHTOB.
"padomnyeckoe n3obpaxeHne 3NeKTPOHHOro CTPOEHNS aTOMOB.

8. MNMepuoguyeckmnin 3akoH (dpopmynuposka) n nepuognyeckas cuctema .1. Mengeneesa. [epnoanM4yHOCTb M3MEHEHNS
CBOWCTB 3/1IEMEHTOB.

9. Tunbl xumMnyeckon cBa3n. OCHOBHbIE MONOXEHNA METOAA BaNneHTHbIX CBsi3el. KoBaneHTHas HenondpHasa xmMmnyeckas
CBA3b.

10. KoBaneHTHas nonspHas xvMMmnyeckas caasb.

11. MloHHas xumnyeckas cBsi3b. BogopoaHas cBsab.

12. Cnocobbl NnepekpbIBaHNS 3NEKTPOHHBIX 0ON1aK0oB: G-CBS3U U TI-CBSA3M.

13. T'nbpuansaums atoMHbix opbutanein. Tunbl rmbpuamsauum opbutanei n NPOCTPAHCTBEHHOE CTPOEHNE MOMEKYII.
14. MeTon monekynspHbix opbutanein (MO IKAO). OcHoBHble nonoxeHust metona MO JIKAO.

15. MNocTpoeHne aHepreTMYeckux agnarpamm Monekyn u onpeaeneHne KpaTHOCTK (Mopsiaka) CBS3n B COOTBETCTBUN C
meTtomom MO JIKAO.
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16. Xummnyeckas tepmoamnHammka. TepmoanHammyeckne oyHkumu. MNepBbiii 3aKOH TEPMOANHAMUKN. BHyTpeHHSAS aHeprus
CUCTEMbI. DHTaANbNUS.

17. 3akoH ['ecca n cnencTeme U3 Hero. Pacyet n3aMeHeHust aHTanbnnm peakunn. 3K3OTepMI/I‘-IeCKI/Ie n aHooTepMmnyeckmne
peakunn. OHTanbnus 06pa30|3aH|/m BelecTBa.

18. BTOpOIZ 3akOH TepMOoaNHAMUKN. 3HTpOI‘II/I5I. PacueT nameHeHuns SQHTPOMUN peakunn. nOCTynaT MnaHka.

19. DHeprus Mmb6ca 1 eé 3MeHeHWe B X04€e peakuuu. YCnosrue caMmonponsBonbHOMO NPOTEKAHNS XUMUYECKUX PeaKLU.
Cnocobbl pacyeTa aHeprum 'mb6ca. dHeprusi Mmbbca 0bpasoBaHNs BELECTB.

20. XuMnuyeckas KnHeTuka. 3anaqy XMMU4eckon KuHeTukn. CKOpOCTb XMMUYECKON peakLmu.

21. 3aBMCUMOCTb CKOPOCTM XMMWUYECKOM peakLun 0T KOHLIEHTpaUun 1 oT Temnepartypsbl. KuHeTnyeckoe ypasHeHMe.
KoHcTaHTa cKopoCcTM peakuuu.

22. Xumnyeckoe paBHoBecure. KoHcTaHTa paBHoBecus. CMelleHne xummyeckoro pasHosecus. MNpuHuun Jle-LWaTense.

23. Crnocobbl BbIpaXEHNS1 KOHLEHTPALMW PACTBOPOB.

24. KonnuratueHble CBOMNCTBa pacTBopoB. 3akoHbl Paynsa. Ocmoc. 3akoH BanT-INodda.

25. BooopognHbii nokasatens (pH).

26. 'maponus coneii. PasnuyHble npuMepbl rMaponnsa: rmaponns coneli, o0bpasoBaHHbIX cnabblM OCHOBAHUEM U CUTbHOW
K1CnoToi, cnaboi KUCNOTOM U CUNbHBIM OCHOBaHWEM, cnaboil KUCNOTON 1 cnabbiM OCHOBAHVEM.

27. [lncnepcHble CUCTEMBI: BEICOKOAUCTEPCHbIE, CpefHeaMcnepcHble, rpyboamcnepcHble. CBOMCTBA KOMMOUIHbIX
pacTBOpOB.

28. OKNCNNTENbHO-BOCCTaHOBMTENbHbIE peakumun. CteneHb okucneHus. Okucnutenn n BocctaHosutenu. Meton
aNeKTpoHHoro HanaHca.

29. Tunbl OKUCNNTENBHO-BOCCTAHOBUTENbBHBIX PEaKLIUIA: MEXMONEKYNSPHBIE, BHYTPUMONEKYNSIPHBIE, peakLmK
CaMOOKVCNEHNS-CaMOBOCCTAHOBNEHNS (LMCMPOMNOPLIVOHNPOBAHNS).

30. OnekTpomHble noTeHumanbl. MexaHn3M BO3HUKHOBEHWS 3NeKTPOAHOro NoTeHumnana Ha rpaHiue Metanni-pactsop.
31. BogopoaHsbiin anektpod. CtaHAapTHbIE 3NeKTPOAHbIE NOTeHumanbl. YpaBHeHne HepHcra.

32. Pag HanpsixxeHW MeTannos.

33. NanbBaHu4yeckuin anemMeHT BonbTa.

34. ManbBaHWMYeckuii anemeHT Skobu-IaHnans.

35. KOHUEeHTpaUMOHHBbIN ranbBaHnyeckuii anemeHT. 30C ranbBaHN4YECKOro aneMeHTa.

36. Koppo3aus MeTannos. XuMmndeckas v anekTpoxmmmuyeckas Kopposus. Cxema aneKTPOXUMMYEecKOon KOPPO3MN.
Lenonsipnsauns KucnopoaHas v BOAopoAHas.

37. Koppo3sus npu KoHTakTe AByx MeTannos. Koppo3us npyu HepasHOMEPHOI aspaumm.

38. 3awmTa MeTannoB OT KOPPO3un. AHOLHBIE M KATOOHbIE 3aWUTHLIE METANMYECKME NOKPbITMS. MeTon NpOTEKTOPOB.
NHrmbutopsbl kopposuu.

39. OnekTponns pacnnasoB 3EKTPONNTOB.

40. OnekTponu3 pacTBOPOB SNEKTPONTOB C HEPACTBOPUMBIM (MHEPTHBIM) aHOLOM.
41. DnekTponu3 pactTBOPOB INEKTPONNTOB C aKTUBHBIM (PACTBOPMMbIM) aHOAOM.
42. 3aKOHbl 9NeKTpoNn3a.

43. Obwwme ceoiicTBa MeTannoB. Cnocobbl NonyyYeHns MeTansos.

44. OCHOBHble Knaccbl HEOPraHNYecknx coeanHeHnin. OKCuabl: KUCNOTHbIE, OCHOBHbIE, aMdpOTepPHbIE, He3pasnnyHble.
HomeHknatypa v cBoicTBa OKCUA0B.

45. OcHoBaHWs: knaccudmkaLumsl, HOMeHkKnaTypa 1 CBoMCTBa OCHOBaHWA. AMcpoTepHble rugpokcuabl. CTpyKTypHbIE
popMynbl OKCUOOB.

46. Knucnotbl: 6eckucnopogHble, kucnopoaconepxauwme. Ceoctaa KMCNoT.

47. Conu: ocHOBHbIE, KUCTble, CpeaHne (HopManbHble). HomeHknatypa, crnocobbl nonyvyeHust conein. Xummyeckue
cBowicTBa coneir. CTpyKTypHble oopMynbl Cone.

48. MNonnmepsbl. Knaccudprkauus nonMepos.

49. MeTonpl nonyyeHmnda opraHn4eCkmnx CUHTEeTU4eCknx nonmmepos. nOﬂVIMepI/I3aLI,I/I$1, nonukoHoeHcauus. CteneHb
nonnMepmnsadnn.

50. BaxHeiwme nonmMMmepsbl: NOAUSTUNEH, NOAUNPONUAEH, NOANBUHUAXNOPUA, TENOH (pToponnacT-4),
nonnMmeTunMeTakpunar.

CemecTtp 2

TeKkyLLuit KOHTPONb

1. TabopaTtopHbie paboTbl

Tembl 11,12, 14

NabopaTopHas paboTa "VIamepeHune KOHLEHTpaLMK BPEOHbIX BEWECTBA B BO34yXe".

ConepxaHme na6opaTopH0|7| paGOTbIZ O3HakKoMm/eHne ¢ MeToa0oM N3MepPEeHNA KOHLUEHTpaunn BpeaHblX BEWECTB B BO3OYyXE
C NMOMOLWbBbIO NMHONKATOPHbIX TDY6OK.

Bonpocsbl k 3awute nabopatopHoit paboThbl.

1. CocTas atMochepbl. KBa3nMNOCTOSAHHbIE KOMMOHEHTBI U aKTUBHbIE NpUMecK. [prnBecTy npumeps.

2. CtpoeHme atmocepbl.

2. 3arpsiaHeHve atMocdoephbl, BUIbl 3arpsi3HEHNS: eCTECTBEHHOE, aHTPOMNOreHHoe, MeCTHOe, permoHanbHoe, rnobanbHoe.

3. OCHOBHbIE MCTOYHUKMN 3arpsa3HeHns aTmoccpepHoro BO34yXa.
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NabopatopHas pabota "OnpeneneHne pacTBOPEHHOrO B BOAE kucnopoaa”.

CopepxaHue nabopatopHoli paboTbl: 03HaKOM/IEHNE C METOAOM OnpeaeneHns KUCNopoaa, pacTBOPEHHOro B Bo4e
(meTopoom BuHknepa).

Bonpochl k 3awmTe nabopatopHoi paboThbi:

1 Oxonornuyeckne nNpobnemMbl BOOOMONb30BAHNS.

2 3arpsisHeHre NOBEPXHOCTHbLIX BOAOEMOB. Buabl 3arpsisHeHNS1 MOBEPXHOCTHbIX BOA,.

3 MNpouecchl, BInSoWme Ha cogepXaHne pacTBOPEHHOIO KUCNOPOAaA B BOJE.

4 Knaccudprkaums Bog B 3aBUCUMOCTY OT COAEPXaHNS PacTBOPEHHOMO KUCIOPOAa.

5 OcobeHHocTM oT6opa NPob BOAbI ANS ONPENENEHNS COLEPXaHMS PACTBOPEHHOrO KMcnopoaa.

6 CywHocTb MeToa BuHknepa.

NabopatopHas paboTta "lMepMaHraHaTHas OKMCNSieMOCTb BOAbI".

ConepxaHune nabopatopHoii paboTbl: 03HAKOMIIEHNE C METOLOM ONpPeaeneHns NnepMaHraHaTHOM OKUCNSIEMOCTH BOAI
(meTopom Kybens).

Bonpocebl k 3awute nabopaTtopHoii paboTbi:

1 Xumuyeckoe notpebneHue kucnopoga (XMK).

2 MNepmaHranaTHas 1 buxpomaTHas OKUCNSEMOCTb BOAbI.

3 Knaccudvkaums npnpoaHbix Bo4 B 3aBUCMMOCTU OT BenmymHbl XIK.

4 CywHocTb MeToaa Kybens.

Na6opatopHas paboTta "OnpeaeneHne XecTkocT Boabl".

CopepxaHue nabopaTopHoi paboThl: 03HAaKOMIEHME C METOAO0M OnpeaeneHuns obLei XecTkoCcT BOoabI.
Bonpochl k 3awmTe nabopatopHoi paboThbi:

1 XecTKoCTb NPUPOLHbIX BOA, €AUNHWLLbI XECTKOCTH.

2 BI/IJJ,bI XEeCTKOCTu: Kap60HaTHa9|, HeKap60HaTHa9|, yCTpaHAaAeMas, HeyCcTpaHsaemas, o6mas| XeCTKOCTb.

3 Knaccmcpvlkauvm npMpoaHbIX BOA MO BEINYNHE XKECTKOCTW.

4 Crnocobbl ycTpaHeHMs XXeCTKOCTY BoLbl. [pMBECTV MPUMEPBI, HANUCAaTb YPaBHEHWS XUMUYECKUX peakLuii.

Nab6opatopHas pabota "OnpeneneHune obLel Weno4yHocT Boabl".

CopepxaHue nabopatopHoli paboTbl: 03HAKOMSIEHNE C METOAOM orpeAeneHmnsl obLei WenoYHoOCTH BoLbl.
Bonpocebl k 3awute nabopaTtopHoi paboTbi:

1 Weno4yHocTb NPUPOLHBLIX BOA,.

2 Obwas 1 kapboHaTHas! WeNoYHOCTb BOAbI.

3 CyWHOCTb TUTPUMETPUYECKOTO METOA ONPELENEHNS WENOYHOCTU NPUPOLHBIX BOL

4 MNpouecc 3aKNCNeHUsi MOBEPXHOCTHBIX BOLOEMOB.

NabopaTopHas paboTa "OnpeneneHne COAEPXaHUS OCTAaTOYHOrO Xnopa B Bome".

ConepxaHue nabopaTopHoi paboTbl: 03HAKOMIEHNE C METOAOM OMpPeAeneHns CogepXaHns 0CTaTo4HOro Xnopa B BOAE
nocrne eé nes3vHUUMpPOoBaHNS.

Bonpocel k 3awute nabopaTopHoiit paboTsi:

1 TokCcnYHblE npumecun B NMNTLEBOW BOAE: UCTOYHUKN NnoCTynneHnsa, MeTodbl KONIM4eCTBEHHOro onpeneneHns.

2 XnopupoBaHue BOAbl; peakunn, npoTekaiowme npu XnopupoBaHum.

3 |_|OTeHLI,VIaJ1bHaF| aKonormnyeckas onacHOCTb XniopupoBaHuA BOoObl.

4 |7|O,D,OMeTpI/ILIeCKI/II7I MEeTo onpeneneHnsa coaepxaHmnda octato4HOro xmiopa B sone.

5 A}'IbTepHaTI/IBHbIe mMeToObl o6e33apa>K|/|BaHv|;| BOObI.

NabopatopHas paboTa "KnMcnoTHOCTb NoYBbI".

ConepxaHue nabopatopHoit paboTbl: 03HAKOMNEHME C METOLOM ONpeneNneHns akTyanbHon, 0BMeHHOW 1
rMAPONNTUYECKON KUCNIOTHOCTW MOYBbI.

Bonpocebl k 3awute nabopaTtopHoii paboTbi:

1 Buabl KNCAOTHOCTY NOYBbI. AKTyanbHas U NOTEHUManbHas KNCIOTHOCTb.

2 dakTopbl, 06ycnoBMBaoWMe akTyanbHyto, 0OMEHHYIO, TMAPONUTNYECKYIO KUCNOTHOCTD.

3 MeToapbl onpeneneHms KMCNOTHOCTW NOYBbI.

2. TectupoBaHue

Tembl 10, 11, 13, 14

MprMepbl TECTOBbIX 3a4aHni

1. Okonorus - 310 Hayka

+: 0 B3aMMOOTHOLIEHNM OPraHN3MoB Mexy coboii 1 ¢ oKpyXarowein cpenoit (B TOM YMcne MHOroobpasme B3avMoCBs3ei
UX C OpYyrMmMm opraHnamamm n coobiuectsamm)

-. 0 XMBOTHOM Mupe
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- 0 3eMHOI aTtMocdpepe, ee CTPOeHUN, CBOMNCTBaX M NPOUCXOASLMX B HE npoLieccax
-1 0 3aKOHax B3aMMOOTHOLEHNS Buocdepbl U YENOBEYECTBA, YETOBEYECKMX NOMYNsLMiA

2. KT0 13 HuXe nepeyvncneHHbIX y4eHbIX BBEM B HAyKy TEPMUH "skonorns"?
-: B.BepHanckuii

+: 9.lNekkenb

-2 A TeHcnu

-1 H0.Inbux

3. B cocTtae atMocepbl BXOONT ...
+: Tponocdepa

- rmapocdoepa

-: nepocgoepa

- nutocdoepa

4. Brocgepa oTHoCUTCS K
+: rnobanbHoi akocmcTeme
-1 Me303KocUcTEME

-1 MUKpO3KocucTeme

-: MaKkpoakocucTeme

5. Yrnepon BbIXOOMUT N3 KPYroBopoTa BellecTs, 06pasys ocafoyHble Nopoabl, B hopMe ...
-1 Cynbgpara Kanbuus

- HUTparTa Kanbums

+: kKapboHara KanbLus

-1 Cynbgompa Kanbuus

6. CywHocTb yyeHns B. BepHaackoro 3akno4aeTcs B ...

-! BblAENEHNM FMaBHbIX 9KONOrMYECKNX Npobnem

-1 BblOENEeHNN OCHOBHbIX PYHKUUIA nnTocdepsl

-! NPU3HAHNM UCKNIOYMNTENBHON PONKM NoYBbl B Npeobpa3oBaHum 0bnvka nnaHeTh

+: MPU3HAHNU NCKNIOYUTENBHOR PONK XMBOTO BelwecTBa, npeobpasyowero obnuk nnaHeTol

7. CncTteMa, cocToswas 13 opraHn3mMoB pasHbIX BUOOB U cpedbl 06uTaHus, ocywecTensowas 06MeH BEWeCTBOM 1
SHEepruein Mexay HUMK -31o

+: 9KocucTeMa

-: buoueHo3

-1 aKoTOn

-: bmoreoLieHo3

8. Mpouecchl, xapakTepHble A5 NPUPOAHBIX 9KOCUCTEM:

-: NPOLYLMPYET 1 pacxomyeT AUOKCUL yrnepoaa npu CXUraHnm UCKONaemoro Tonnmea
-: noTpebnseT u NpeobpasyeT IHePruio UCKONaeMoro 1nm SAepHOro Tonuea

-: pacxogpyeT 1 npeobpasyeT opraHnyeckoe BewecTBo 6e3 HakonneHus

+: nonyyaet, npeobpasyeT, HakannMBaeT CONHEYHYIO SHEPT IO

9. lpynna opraH13MoB, NpeacTaBUTENN KOTOPO B B1oreoLieHo3e HauHaloT Npeobpa3oBaHMe CONHEYHON SHEPruK,
HasblBaeTCs

-: pepyueHTamu
-: KOHCyMeHTamu | nopsioka
-: KOHcymeHTamu I nopsiaka
+: NpoAyLeHTamn

10. Ha kaxaom npenbiayleM TPoYECKOM YPOBHE KONMYECTBO BriOMacchl, CO34aBaeMOM 3a eANHULY BPEMEHM, ...
+: 6onblue, 4eM Ha MocneaywWwem

-: MeHblle, YeM Ha nocnemyouem

-: MOCTOSIHHO MEHSIETCS

- XapakTepusyeTcsl NOCTOSHCTBOM

11. [epBOMCTOYHNKOM 3HEPrM B MPUPOLHBIX HA3EMHbIX 9KOCMCTEMAX M arpoaKocMcTeMax SBnseTca(loTcs)...
- YenoseK
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-: pacTeHus
+: ConHue
- 3emng

12. Ecnn coobLiecTBO CyWeCcTBYET B ONTUMAbHbBIX YCIOBUSIX CPeabl, TO OHO ...
-: HEe VMeeT NpPeunMyLLeCTB nepen ApyriMmu coobllecTeamu

-: He KOHKYpeHTOocnocobHo B 6opbbe ¢ apyrmm coobiiecteamm

-1 XapaKTepPU3yeTCs YrHETEHNEM XN3HELEATENBHOCTH

+: MIMEeeT NpeuMyLLecTBa nepes apyrumm coobwectsamm

13. MoHsTHE 0 MIMMUTUPYIOWIMX hakTopax paspaboTan
-: K. Tumnpsases

+: B. Wendhopna

- H. Pelimepc

-: b. KommoHep

14. CBOINCTBO BUAOB NpucnocabnmeatbCs K TOMY UKW MHOMY Ananas3oHy konebaHuii goaktopa cpefpl - 370...
+: 3Konorunyeckas nnacTmyHoCTb

-: akonormyeckoe TpeboBaHne

-1 3KONOrn4yeckun pag,

-1 aKonornyeckas Hvwa

15. Monynsiums - 3T0 COBOKYMHOCTb OCOBEN ...

-1 AByX 6nun3kmx no TpeboBaHMsIM K BMOTOMY BULOB, MPOXMUBAIOWMX HA ONPEAENEHHOR TeppUTOPUA
-1 pasHbiX BUOOB, CBA3AHHbIX NULEBLIMU B3aUMOLENCTBMAMM

-: pa3HbiX BUAOB, MPOXMBAOWYX B Npeaenax oblein tTepputopumn

+: 0QIHOro BMAa, kotopas obnanaet obWwmM reHoOHLOM 1 3aHMMAET ONpPeaen&HHy TEPPUTOPUID

16. lMpoMblwneHHas (MHXeHepHas) aKonorus...

+: M3y4aeT BAUSHNE NPOU3BOACTBEHHON AEATENbHOCTU HA NPUPOLY W BAUSHWE NPUPOLHbIX YCNOBMIA Ha
PyHKLIMOHMPOBaHME NpeanpusTuia

-! BbISIBNSIET 06WMe 3aKOHOMEPHOCTU OPraHn3aumnm XnusHu

-2 MccnenyeT OCHOBbl B3aMOLENCTBUS OpraHnu3ma 1 cpeap

-1 M3y4aeT CTPYKTYpY Y OAVHAMUKY aHTPOMO3KOCUCTEM

17. Skonornyeckoe MMPOBO33PEHNE CMELMANMCTOB BblipaxaeTcs Yepes NpohecCnoHanbHblil BKNaa B ...
+: ONTUMU3ALNIO B3AMMOOTHOLEHUI B cucTeMe "oblwecTso - npupoaa”

-1 HauWoHasbHble 9KOJIOrMYeCcKme NPOoeKThl

-1 MakcmmarnbHoe Mcronb3osaHne npupoapl

- MeXAyHapoaHble 3KONOrmMyeckmne npoekThbl

18. JlokanbHble O4YUCTHBIE COOPYXEHNS NPeaHA3HAYEHbI As

+: 06€3BPEXVBAHUS CTOYHBIX BOJ

-: AanbHeMlWero UCnonb30BaHNs CTOYHbIX BOA B NMUTHEBOM BOAOCHABXEHNM
-: UCMOMb30BaHNS CTOYHBIX BOA, B MAPOCUIIOBbIX YCTaHOBKaX

-: CMEWEHUS CTOYHBIX BOJ, C YCNIOBHO ? YUCTbIMU CTOYHBIMM BO4AMM

19. Hanbonee coBeplueHHbIMM annapaTamm O4YMCTKM ra3oB OT B3BEWEHHbIX B HMX YacTWL, Mbifv U TyMaHa sIBNSIOTCS ...
-1 MeHHble annaparbl

- @3pOTEHKM

-: TKaHeBble PUnbTPbI

+: 9NeKTPOUNbTPbI

20. [1ng 041CTKM TOMOYHOrO rasa OT AMOKCMAA Cepbl MOryT OblTb MCNONb30BaHbI CyNbGIUT KanbLms, U3BECTb 1 KUCTTOPOL,
BO3.yXa, Npu 3TOM 0bpasyeTcs ...

-: TMAPOKCUA KanbLmst

-: GuokanbLmii

+: runc (cynbat Kanbums)

-1 XNOpuA KanbLums

21. OcaxeHune YacTuL, Nbiin NoL LEACTBUEM LEHTPOOEXHbIX CUM U CUMbl TAXECTW NEXNUT B OCHOBE PaboThl...
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-: TYMaHoynosuTenen

+: CyXuX nblneynosuTenen
- MOKpbIX MblieynosuTenei
-1 3NEeKTPOoPUNbLTPOB

22. K anbTepHaTMBHbIM NCTOYHMKAM SHEPrnN OTHOCSTCS
-1 U3BECTHSK

- MPUPOLHbIV ra3

+: BuosHeprus

+: CONHeYHas aHeprmg

- He(pTb

23. 9konoro-6monornyeckoe 3Ha4eH1me 030Ha Kak KOMMOHEeHTa aTMOCaepbl 3aK/04YaeTCcs B €ro CrocobHOCTH ...
-: NOBbIWATbL CTABUNBHOCTL KCnopoaa

-: HEMTPann30BaTb KUCNOTHbIE OCAAKM

+: Mornowartb ynbTpaguoneTosoe manyyeHme ConHua

-: CTMMyNMpoBaTh obpasoBaHne foXAEeBbiX 061akoB

24. Huikenb, XpoM, NonuxnopbrdeHnnbl SBASIOTCS ...
-I UHrMbrTOpamm

+: KaHUeporeHamu

- IMMyHOMoOynaTopamu

-1 CTUMynaTOpamm

25. HeobxoanMbIM ycrioBueM ansi yCTaHOBAEHNS akonorndeckux Hopmatueos MAB vnmn NMAC sensetcs.
+: UHBEHTapu3aums NCTOYHUKOB BPEOHOro BO3OENCTBNSA Ha OKPYXatoLlylo cpeay

-1 0OWWECTBEHHBIN 9KONOrMYECKUiA KOHTPONb 3a PaboTol NpeanpuUATHi

-1 3KONOrMyeckoe cTpaxoBaHe 06 bekTa BO3AENCTBIS HA OKPYXaloLyo cpeny

-1 9KONornyeckoe ayanpoBaHue npeanpusTmi

3auer

Bonpochbl k 3averty:

. MpenmeTt n 3apayn akonorum. CTpyKTypa aKONornn. VIcTopus CTaHOBNEHNS 9KONOMMW Kak HayKW.
. MonynsiunoHHO-BMAOBOI YypoBEHb Bronornyeckoi opraHusauuu. Monynsumm.

. OKOCMCTEMHbI YPOBEHb. 3KONOrMYeCKne CUCTEMBI.

. OCHOBHbIE 3KOnornyeckme ¢OakTopbl cpenbl.

. JInmnTnpytowme aKonormyeckne goakTopbi.

. Obwas xapaktepuctuka buoctepbl. OCHOBHbIE cBoCTBA Briocdepsl. YueHue BepHanckoro.
. OBontoums buocdpepbl. Hoocdepa.

. KpyroeoporT BelwwecTts B 6uocdepe

. BnocoumanbHas npupoaa Yenoseka v 3KONOrus.

10. Oemorpacpuyeckune npobnembl nnaHeTbl 3emis

11. Knaccndomkaums 0OCHOBHbIX BUAOB aHTPOMOreHHbIX BO3AENCTBUIA Ha aTMOCHhepy

12. nobanbHble 1 pernoHanbHble 3KoNornyeckre NnocneacTBus sarpsasHeHns atmocdpepbl. HapylweHne o3oHoBoro cnos
3emnu. ObpasoBaHue cMora B ropofckori atMocdoepe. MapHUKoBbIN adpdoekT. BbinaaeHrne KUCNOTHBIX O0XAE.

13. 3arpssHeHne rugpocdepbl. Buabl 3arpsasHeHmnst Boabl. OCHOBHbIE UCTOYHVKUN 3arpsi3HEHUSI MOBEPXHOCTHbIX 1
NMoa3eMHbIX BOA.

14. Skonornyeckme NOCNEACTBMS 3arpa3HeHns rmgpocdepsl. MictoweHme noa3eMHbIX U MOBEPXHOCTHbIX BOA,.

15. OCHOBHbIE BUAbl aHTPOMOreHHOro BO3AENCTBUSA HA NoYBy. Buabl ncnonb3osBaHms noys. Opo3ums MoYB.

16. 3arps3HeHUs NOYB NeCTUUMLAMU U MUHEPaNbHLIMU YO0BPEHNAMM.

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

18. dusnyeckoe n bronornyeckoe 3arpssHeHne bruocdepbi.

19. OkcTpemanbHble BO34eNCTBUS Ha Broccpepy. BosneicTeme Ha Grocdpepy TEXHOrEHHbIX 3KONOrMYecKmx KatacTpod.
20. BnusiHne ypbaHnsauum Ha buocdepy.

21. BnnsHne noHU3npyoLero nany4yeHns Ha 06 bekTbl OKpyXaroleit cpeabl.

22. 3arps3HeHune okpyxaiolen cpeabl NONNLMKIMYECKUMIM apoMaTmyeckumm yrnesogoponamu (MAY) n guokcuHamm.
23. 3arpsisHeHue brocdepbl TAXENbIMU MeTannamu.

24. BnnaHwe 3arpasHeHns okpyxarouen cpebl Ha 300p0Bbe YenoBeka

25. TpaHcnopT 1 okpyxatowas cpena. MeToabl 3awmTbl aTMOCEPHOro Bo3ayxa oT oTpaboTaBlmx ra3oB aBToMobunei.
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27.
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29.
30.
31.
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34.
35.
36.
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38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.

SHeprus - NoMck NoAXo40B, MPMEMIEMbIX A1 OKpYyXatowWen cpenbl U pasBuUTUS
HeTpaauunoHHble MeToabl NPOM3BOACTBA SHEPTUN

SKONOrMYecKnii KpU3nC 1 NyTn Bbixoda 13 Hero.

HopMupoBaHme kadecTBa oKpyxatowei cpeb!.

MpupoaHble pecypcbl U UX kKnaccudomkaums.

OCHOBHbIEe NPUHLMMbI U HAaNpaBNeHWs paunoHanbHOro NPUPOAONOSb30BaHNS.
MecTo 1 ponb NPUPOLHO-PECYPCHOrO NOTEHLMANA B Pa3BMTUM U PasMeLleHn NPOM3BOAUTESNbHBIX CUT.
OCHOBHbIE NPUHLMMBI 9KOHOMUYECKOro MEXaHN3Ma NPUPOLOMNONb30BaHUS U OXPaHbl OKPYXatowwel cpeabl.
MCTOYHMKIM 3KONOrnM4eckoro npasa.

"ocynapcTBeHHas 3Konornyeckas aKkcnepTnaa. OKoNorm4eckunii KOHTPOb.
"ocynapcTBEHHbIE OpraHbl OXpaHbl OKPYXatowein cpenbl.

OueHka Bo3gencTeus Ha okpyxatowyto cpeny (OBOC) n akonornyeckas akcneprmaa.
SKONOrMYECKNiA MEHEIXXMEHT, ayanT 1 cepTudomkaums.

SKONOrM4ecKnii MOHUTOPWHT.

SKONOrMYeCcKnin KOHTPOJb 1 0BWECTBEHHbIE 3KONOrMYECKNE OBUXEHNS.
Opuanyeckas oTBETCTBEHHOCTb 3a 9KOOrMYeCKUe NpaBoHapyLWEeHNS.

OCHOBHbIe HanpaBneHWs NHXEHEPHOW 3aWmnTbl OKpyXatowei cpeabl. bBuotexHonorms.
ManooTxofHble 1 pecypcocbeperatowme Nnpon3BoacTea.

3awmTa atMocdepbl OT 3arpa3HEHIA.

3awumTa ruppocdepbl OT 3arpsa3HEHI.

3awmTa nutocdepbl OT 3arpsS3HEHNIA.

3awmTa okpyxatowei cpeabl 0T 0TXOLOB MPOM3BOACTBA U NOTpebneHns.
BroTexHonormyeckme npouecchl: 04NCTKa CTOYHbIX BOM, YTUIM3aUmMs TBepabix ObITOBLIX OTX040B, BOCCTaHOB/IEHME
3arpsi3HeHHbIX NoYB

49. MexayHapoHoe COTPYOHNYECTBO B 06N1aCTM 3aWmThl OKpyXatowei cpeabl.
50. OcHoBbI 3Konorvyeckoli 6e30MacHOCTU M KOHLENUMS YCTOWYMBOrO passnTtus Poccun.

6.4 MeTtoaouyeckue marepuansl, onpegensoLwime npouenypbl oLeHMBaHUA 3HaHUNA, YMEeHUIN, HaBbIKOB U (UNK)
onbiTa fesATeNIbHOCTU, XapaKTepu3yroLLLUX 3Tanbl ooOpMMpPOBaHUA KOMMNETEeHLUIA

B K®Y pelictByeT 6annbHo-periTUHroBas cucteMa oLeHKN 3HaHuiA obyyatowmxcs. CyMMapHo no aucumninHe (Moaynio)
MOXHO Nony4ntb Makcumym 100 6annoB 3a CEMeCTp, U3 HUX Tekylas paboTta oueHnsaetcs B 50 6annos, ntorosas
goopma KoHTpons - B 50 6annos.

[ng 3ayéra:
56 6annos 1 bonee - "3a4TeHO".

55 6annos 1 MeHee - "He 3a4TeHo".
Ins ak3ameHa:
86 6annos v 6onee - "OTANYHO".

71-85 6anno. - "xopouwo".

56-70 6annos - "yooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HaAHUN, YMEHUIN, HaBbIKOB U (UK) onbiTa Ortan | Konnyectso
KOHTpoOnsi OesiTeNibHOCTU, XapaKTepu3yoLLLMX aTanbl hopMUPOBaHUSA KOMMETEHLUN 6annos

Cemectp 1

TeKyuLUi KOHTPONb

NabopatopHble (B ayantopun, ocHawéHHOM cooTBETCTBYOWMM 060pyaoBaHMeM, obyyatowmecs

paboTbl NpPOBOAAT y4ebHble 3KCNEPUMEHTbI U TPEHUPYIOTCS B NMPUMEHEHNM 1 20
NPakTUKO-OPUEHTUPOBAHHbIX TexHONormn. OueHnBaloTCs 3HaHWe matepuana u
YMEHMe NPUMEHSITb ero Ha NPakTuKe, YMEHWUs 1 HaBblki Mo paboTe ¢
obopyLoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHO obnacTu.

MucbmeHHas  |Obyyarowmecs NonyyaoT 3a4aHMe NO OCBELLEHMIO ONPeaenEéHHbIX TEOPETUIECKNX

paboTta BOMPOCOB MNM peleHmnio 3aaay. PaboTa BbiNoNHsSIeTCS NMCbMEHHO U coaéTtcs 2 8
npenogasartento. OueHNBalOTCS BNafeHMe MaTepranom no reme paborTsl,
aHanuTMyYeckme cnocobHOCTY, BNaieHne MeETOAAMN, YMEHNS N HABbIKU,
HeobXoauMble ANS BbINOMHEHWS 3a0aHNIA.

TecTuposaHue |TecTMpoBaHMe NPOXOAUT B NMMCbMEHHON hopme nnm ¢ NCNONb30BaHNEM
KOMMblOTEPHbIX cpeacTs. Obyyatowmiics nonyyaeT onpeaenéHHoe Konm4ecTso 3 12
TECTOBbIX 3a4aHu. Ha BbINONHEHVE BblaenseTcs (OUKCMPOBaHHOE BPEMS B
3aBMCMMOCTM OT Konm4yecTea 3agaHuin. OLeHka BbICTaBnseTcs B 3aBUCUMOCTM OT
npoueHTa NPaBuibHO BbINOMHEHHbIX 3aAaHWA.

PerncTpaumorHbiit Homep 10289267619 OBAEKTPOHHEH
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
KoHTponbHas |KoHTponbHas pabota npoBOANTCS B Yackl ayantopHoit pabotbl. Obyyatowmecs
paboTa nonyyaroT 3afaHns Onsi NPOBEpPKU YCBOEHUS NpoiiaeHHoro Mmatepuana. PaboTa 4 10

BbINOSIHAETCS B MUCbMEHHOM BULE U cOAETCS npenogasartento. OueHuatotcs
BnageHue matepuanom no teme pa6OTbI, aHannTn4yeckune CI'IOCOﬁHOCTVI, BnageHve
MeTonamun, yMeHnsa U HaBblKW, HeobxoOuMble ONs BbIMONHEHUS 3a0aHWA.

dk3ameH OK3aMeH HaLeneH Ha KOMMIEKCHYIO0 NPOBEPKY OCBOEHUS OUCUMMNHBI. DK3aMeH 50
MPOBOAWTCS B YCTHOM NN NCbMEHHOM dhopMe no BuneTtam, B KOTOPbIX
coepxarcsi Bonpochl (3anaHns) no scem temam kypca. Obydyatowemycs naércs
BpeMsi Ha noarotosky. OLeHVBaeTCcs BNafeHue Matepunanom, ero CUCTEMHOE
0CBOEHUE, CNOCOOHOCTb NMPUMEHSITb HYXXHbIE 3HAHWSI, HABBIKU U YMEHUS Npu
aHannae NpobnemMHbIX CUTyaunin U peleHnn NPakTUYecKnx 3aaaHunii.

CemecTp 2
TeKkyLLUA KOHTPONb

NabopatopHble (B ayantopun, ocHaWEHHON CoOTBETCTBYOWMM 060pyaoBaHMeM, obyyatowmecs
pabothi NPOBOLSAT y4ebHbIe 3KCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 1 25
NPaKkTUKO-OPUEHTUPOBAHHbBIX TexHonoruni. OLeHMBaKOTCS 3HaHNe maTepuana u
YMEHWE MPVMEHSATb Ero Ha NPakTVKe, YMEHUS 1 HaBbIKW Mo paboTe ¢
o6opynoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHO obnacTu.

TecTupoBaHue [TecTupoBaHMe NPOXOAWT B NMMCbMEHHON CDOPME UK C UCMNONb30BaHNEM
KOMMblOTEPHbIX cpeacTs. Obyyatowmincs nonyyaeT onpenenéHHoe Konm4ecTso 2 25
TECTOBbIX 3aaHunii. Ha BbiNONHeHVe BblaenseTcs PUKCMpOoBaHHOE BPeMs B
3aBUCKMOCTY OT KonnyecTBa 3agaHuii. OLeHka BbicTaBnseTcs B 3aBUCMMOCTM OT
NPOLIEHTa NPaBU/IbHO BbINONHEHHbIX 3a0aHWA.

3auer 3a4€T HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMUS OUCLMMNNHDI. 50
Obyyatowmiicst nony4aeT BONPOC (BOMpPOCk!) Mnbo 3anaHune (3anaHns) n Bpemsi Ha
MOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHON, MUCbMEHHOW MW KOMMbIOTEPHOW
dopme. OueHrBaeTcs BNageHMe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSTb HYXXHbIE 3HAHWSI, HABLIKU 1 YMEHUS MPU aHann3e
NPOBNEMHBIX CUTYALMIA U PELIEHUN NPAKTUYECKMX 3a0aHWA.

7. MNepeyeHb OCHOBHOW U [ONONMHUTENBHON Y4eO6HOW nuTepaTypbl, HEOOXOAUMOW Al OCBOEHUS OUCLUMNIUHDI
(mopyns)

7.1 OcHoBHas nuTeparypa:

1. CnvHka H.J1. Obwas xmmusi: y4ebHuk onst 6akanaspos, CTy4. HEXMM. crel. By30B / nog pefn. B.A. MNonkosa, A.B.
Babkoga. - 18-e nsga., nepepab. n gon.. - Mockea : KOpaiit, 2012. - 898 c. - (bakanasp). - bubnuorp.: c. 886.. - ISBN
978-5-9916-1148-0; ISBN 978-5-9692-1112-4. (97 2k3.)

2. MiBaHoB B. I". OcHoBbl xumum: y4ebHuk / B.T. MiBaHos, O.H. 'eBa. - Mockea: KYPC: MIH®DPA-M, 2019. - 556 c. - TekcT
: anekTpoHHbIi. - URL: http://znanium.com/catalog/product/1022478

3. KopoeuH H. B. Obwas xumusi. Teopus n 3agadm : yiebHoe nocobve / H.B. KoposuH, H.B. Kynewos, O.H. MoH4apyk [v
ap.] ; non penakumeii H.B. KoposuHa, H.B. Kynewosga. -3-e nag., ctep. - Cankt-MNMetepbypr : JlaHb, 2018. - 492 c.- ISBN
978-5-8114-1736-0. - TeKCT : 3NEeKTPOHHbIN // DNeKTpoHHO-bnbnnoTeyHas cuctema JNawp' : [cainT]. ? URL:
https://e.lanbook.com/book/104946

4. Banosa (Konbinosa) B. 1. Skonorus [9nekTpoHHbIn pecypc] : yuebHuk / B. [. Banosa (Konbinosa). - 2-e usg.,
nepepab. n gon. - M. : Uapatenbcko-Toproeas kopnopauus 'Oawkos n K-, 2018. - 376 c. - ISBN 978-5-394-01752-0. -
Pexwum goctyna: http:/znanium.com/catalog/product/415292

7.2. [lononHuTtenbHas nuTepartypa:

1. MaptbiHoBa T.B. HeopraHuyeckas xumus : yuebHuk / T.B. MapteiHoBa, W.W. CynoHuukas, H0.C. Areesa. ? Mocksa :
NH®DPA-M, 2018. -336 c. + [on. maTepuanbl [OneKTpoHHbIN pecypc; Pexum gocTyna: hitp://new.znanium.com].-
(Bbicwee obpaszosaHue: bakanaspuar). - www.dx.doi.org/10.12737/25265. - Pexum gocTyna:
https://new.znanium.com/document?id=302331 - TekcT : anekTpoHHbIR. - URL:
http://znanium.com/catalog/product/940420

2. KoposuH H. B. O6was xumus [TekcT] : yuebHuk ans By3os / H. B. KoposuH . 9-e n3a., nepepab . Mocksa : Boicwas
wkona, 2007 . 557 c. (Mobenntens KoHkypca y4ebHukoB) . Mpun.: ¢. 535-542 . Mpugp MO . B nep .- ISBN
978-5-06-004403-4 (42 3k3)

3. Xpuctochoposa H.K. OcHosbl akonoruu : yuebHuk / H.K. Xpuctodopora.- 3-e uag., gon. -Mocksa : Maructp ;
NH®PA-M, 2015. -640 c. (Bakanaspuar). - ISBN 978-5-9776-0272-3 (8 nep.) ; ISBN 978-5-16-006760-5. - TekcT :
anekTpoHHbIRA. - URL: http://znanium.com/catalog/product/516565
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4. Epnakos J1. H. Skonorus: yuebHoe nocobue / J1.H. Epaakos, O.H. YepHbiwosa. - Mocksa: HALL MIH®PA-M, 2013. -
360 c.: 60x90 1/16. - (Boicwee obpazoBaHue: Maructpatypa). (nepennet) ISBN 978-5-16-006248-8 - Pexum gocTyna:
http://znanium.com/catalog/product/368481

5. Maspuuwes B. B. Obwas akonorusi. Kypc nekuumii: ysebHoe nocobue / B.B. Maspuiles. - 3-e u3g., ctep. - Mocksa:
HUL MHDPA-M; MH.: HoB. 3HaHue, 2013. - 299 c.: un. - (Boicwee obpasosaHuve: bakanaepuar). - ISBN
978-5-16-004684-6 - Pexxum poctyna: http://znanium.com/catalog/product/400685

6. Pasymos B.A. 9konorus : y4eb. nocobue / B.A. Pasymos. -Mockgea : UH®PA-M, 2018. - 296 c. -(Boicliee
obpasoBaHune: bakanaBpmar). - TeKCT : anekTpoHHbIi. - URL: http://znanium.com/catalog/product/951290

7. 9konorus. Y4yebHoe nocobue / T.P. LeHncosa, P.H. WapadgytanHos, N.A. Cunnens, I.B. MaBpuH, - Hab. YenHbi:
WN3a.-nonurpadp. ueHtp HYM K(M)PY. 2018. 84 c. (50 aK3. Ha Kadhenpe XMMUA 1 3KONOrnm)

8. Bonkosa N.A. OcHoBbl 06Lweit skonoruu : y4eb. nocobue / M.A. Bonkosa. - Mockea : POPYM, 2012.- 128 c. - ISBN
978-5-91134-632-4. - TekcT : anekTpoHHbIN. - URL: http://znanium.com/catalog/product/314363

9. AnekTpoxmmus. Metoanueckume ykasaHus k nabopatopHeiM pabotam/ Cunnenb W.4., MaspwH IM.B., OeHucosa T.P.,
XapwutoHoBa E.A. - Ha6. YenHbl: HYWN KDY, 2016, 35 c. (200 3K3. Ha Kad. XMMUX 11 3KONOrnK)

8. NepeyeHb pecypcoB NHCGPOPMALMOHHO-TENIEKOMMYHUKALIMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONS
OCBOEHUSI AUCLIMMIMHDbI (MOOYNA)

OcHoBbl xuMun. MIHTEPHET-y4ebHMK. - http://www.hemi.nsu.ru/

Poccuiickoe skonornyeckoe cegepanbHoe nHgpopmaumoHHoe areHtctso MINP Poccuu - hitp://www.refia.ru/
OnekTpoHHble pecypcbl Xummnyeckoro nHetutyta KAOY. - http://www.kpfu.ru/main_page?p_sub=12946
ONEeKTPOHHBI y4ebHWK No oblwein xmmun. - http://www.chem-astu.ru/chair/study/genchem/

9. MeTognyeckme ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUM/IMHBI (MOAYNS)
Bupg, pa6ot MeTtoauuyeckme peKoOMeHpaLmm

nekumu B xone NEKLUMOHHbIX 3aHSATUI PEKOMEHLYETCS TWATENbHO KOHCMEKTUPOBATL N3YYaeMbIil MaTepurarn.
CnenyeTt obpalatb BHUMaHNE Ha TEPMUHBI, POPMYNUPOBKM, PACKPbLIBAIOLME COLEPXaHNE TEX UK
VHBIX NMPOLECCOB, MEXaHM3Mbl XMMUYECKUX PeakLuid, HOMEHKNATYPy COeLUHEHUIA, MPaKTUYHECKYHO
3HAYMMOCTb M3y4aeMblX BONPOCOB. Hanmumne KOHCNEKTOB - BaXXHOE YCNOBUE YCMELWHON NOArOTOBKM K
9K3aMeHy 1 3a4eTy Mo TEOPETUHECKOMY KYpCy.

nabopaTopHble| Pabota Ha nabopaTopHbIX 3aHATUSX NpeanonaraeT BbiNofHEHNE 3KCNEepPUMEHTaNbHON YacTu, aHanus
paboThbl 1 0cpopMIIEHNE MNONYYEHHbIX Pe3yNbTaToB, 3alWmnTy nabopaTopHO paboThl, aKTMBHOE y4acTue B

avckyccusix. Mpu noarotoeke k nabopaTtopHbIM paboTam crnemyet UCNoNb30BaTh METOOMYECKME

yKasaHus no OUCUMN/MHE, KOTOpble BblAATCS Ha 3aHSTUS B 9NEKTPOHHOM BUle B KOMMbIOTEPHOM

Knacce unu B 6yMaxkHOM UCMONHEHN B 0ObIYHON ayauTopun.

K BbINONHEHNIO 3KCMIEPUMEHTANBHOM YacTu CTYAEHT AOMycKaeTcs Nocne KONoKBMyMa, nporpamma

KOTOPOro U3NoXeHa B METOMNYECKMX yKa3aHUsX K nabopaTopHbIM paboTtam.

Mpwu BbINONHEHUN NabopaTopHoi pPaboTbl HEO6X0AMMO CTPOro cobnoaaTb NpPaBuna TEXHNKM

6e3onacHocCTu.

camocTos- | CamocTosiTenbHyto paboTy cnefyeT Hauyatb cpasy Xe Nocne NepBoi NEKUMN 1 NONYYEHUS

TenbHas yuebHO-MeToanYecKnx MaTepumanos. KOHTPONb pe3ynbTaToB BHEAYAUTOPHON CaMOCTOSTENBHOM

paboTa paboTbl HA Y4EBHbBIX 3AHATUSX MOXET NPOXOLUTb B YCTHOW, MUCbMEHHOW UM CMELIAHHOM ChOpME.
CamocTtosiTenbHas pabota CTyLeHTOB Mo Kypcy BKoYaeT B cebst npopaboTKy 1 yCBOEHUE KOHCMNEKTOB
NEKLMiA; n3ydeHne y4ebHON 1 METOONYECKON NMTepaTypbl, BKOYas MHCDOPMaLMOHHbIE
06pasoBaTtenbHble PECYPCHI (3NEKTPOHHbIE YYEBHVKN U METOAMYECKME NOCOBMSA); NOArOTOBKY K
nabopatopHbIM paboTam 1 0ChOPMNEHNE OTHETOB; PELIEHUE 3a4a4 U BbINONHEHUE YNPAXHEHWA MO
OCHOBHbIM pasnenam kypca. [py caMocTOSTENbHOM pelleHnn 3a8ay Hy>XHO 060CHOBbIBATb KaX ablid
aTan peweHus .PeleHre 3apay AaHHOro TNa Hy>XHO NPoLonXaTth A0 NprobpeTeHns TBepLbiX
HaBbIKOB B UX pelleHnU. PeleHns npu HeoBX0AMMOCTM HY>XXHO CONPOBOXAaTbh KOMMEHTaPUSIMK,
CXEMaMU N PUCYHKaMU, YPaBHEHUSMU XUMUYECKUX PEAKLVIA.

TecTMpoBaHue | B TecToBbIx 3aaaHnsxX B KaX40M BOMNPOCE 13 NPeAcTaBleHHbIX BAPUAHTOB OTBETA NPaBUbHbI
TONbKO 0avH. Ecnn Bam kaxeTcsl, 4To npaBunibHbIX OTBETOB Bonblue, BolbuparTe TOT, KOTOPbIA, Ha
Baw B3rnan, Hanbonee npaBunbHbIiA. Hy>XXHO 0CTaBUTbL BpeMsi Ansi NpoBepkM cBoei paboTsl, 4ToObI
3aMeTUTb U UCTPaBUTb siBHblE OWKNOKN. CTPEMUTECH BINONHWUTL BCE 3aAaHns TecTa.
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Bup pabot MeTtoaunyeckue pekomeHaauum

nucoMeHHas | MncbMeHHble pa6OTbI npoBoOATCA NO MHOMBMUAOYyabHbIM 6unetaMm. NMUcbMeHHble pa60TbI BKNOYaroT

pa60Ta KaK Teopetnvyeckme Bonpocol, Tak 1 3anaym no OCHOBHbIM pa3aenam Kypca. I'Ip|/| noaroToBke K
3aHATUAM C pelleHneM 3aga4dy Moxert I'IOTpe6OBaTbCFI KanbKynsaTop. I'Ip|/| BbINOTHEHNN NMNCbMEHHbIX
3a0aHumn CTyAEeHT OOJIXXeH NpoaeMOHCTPMUPOBATb YMEHNE NPOnN3BOANTb XMMNYECKNE pacHeThl,
COCTaBnATb ypaBHEHUA peaKLl,VII7I, 06 BACHATD nony4yeHHble pe3ynbTarthbl.

KoHTponbHas | KoHTponbHas pabota npoBoAnTCS MO TeMaM y4ebHOM NporpamMmbl, paCCMaTPMBAEMbIM Ha NEKLUSX U
paboTa nabopaTopHbIX 3aHATUSIX.

Mpw BBINOAHEHNW 1 OCPOPMIEHNN KOHTPONbHOW paboThl CnesyeT NPUAEPXMBATLCS CNeLyoWwmnx

npasun:

-yCnoBus 3aay LOMXKHbI ObITb NepenncaHbl NOMHOCTbLIO;

-pelweHns 3aaay AoNXHbl CoaepXaTtb KpaTkue 06 bSCHEHNS U KOMMEHTAPUN K BbINMONHEHHbBIM

apumMeTniecknm OencTBUSIM, CCbINIKWM Ha UCNONb30BAHHbIE MPU PELEeHUM 3aKOHbl 1 NPaBunna;

- He06X0AMMO NONb30BaTbCS COBPEMEHHOW Hay4YHON XMMUYECKON HOMEHKNATYPOA.

9K3aMeH I'Ipm NnoAroToBke K 3Kk3aMeHy HeobxooMMo onupartbcs, npexne scero, Ha KOHCMEeKTbl nexkuui, a Takxe
Ha NCTOYHUKKN, KOTOPbIE 6bIN UCMOMb30BaHbI npn noaroToeke K Ha60paTOprIM pa60TaM, onpocy n
TeCTnpoBaHuio. OKk3aMeH npoBoOnTCA no 6VIJ'IeTaM, B Kax oM bunete CcoOepXunTcsa no osa
TeopeTn4Heckunx Bornpoca 1 nose 3anayum no nporpamme Kypca. HaKaHyHe 3K3aMeHa npoBoanTCH
KOHCYNnbTaUusA.

3aver Lns noaroToBKU K 3a4eTy MO TEOPETUHECKOMY KYPCY HEOBX0AMM, MPEXAe BCErO, XOPOLnii
COOCTBEHHBIV KOHCMEKT nekumii. Kpome Toro, y cTyaeHTa DOnXeH ObiTb Xopowuii y4ebHrK nnm
KOHCMEKT nnTepatypbl, MPOYNTAHHONM MO yKasaHuio npenogasarens B TedeHme cemectpa. Cnenyet
TakXxe onnpartbCcsa Ha NCTOYHUKN, KOTOPbIE ObINn UCMonb3oBaHbl npun noarotToeke K na60paTopr|M
paboTam, onpocy 1 TeCTUPOBAHUIO

10. MepeveHb MHGPOPMaLMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 0O6pa3oBaTeNbHOro
npouecca no gucuunIuHe (MOAyno), BKAoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHus 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

OcBoeHune aucunnamnHbl "XumMusi n akonorns" npeanonaraeT UCrosib30BaHWe Celyiowero nporpaMmMHoro obecneveHuns un
VNHCPOPMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows Professional 7 Russian

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

Adobe Reader Xl

YyebHo-meToamYeckas nutepatypa ons AaHHOW ANCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-6MBNNOTEYHOR crncTeme
"ZNANIUM.COM", pocTyn k KoTopoi npenoctaeneH obyyatowmmes. SBC "ZNANIUM.COM" conepxut nponsseneHns
KPYMHEeWLWMX POCCUACKNX Y4EHBIX, PYKOBOAUTENEN rocynapCTBEHHbIX OPraHoBs, npenoaasaTenei Beylmx By30B CTpaHbl,
BbICOKOKBaNMPULMPOBAHHbIX CMELManMcToB B pasnuyHbix cgpepax busHeca. ®oHA 61bnmoteku cpopMUpPOBaH C y4eTOM
BCEX U3MEHEHUI 0bpa3oBaTenbHbIx CTAaHAAPTOB W BKOYAET y4ebHMKN, yuebHble nocobus, yuebHo-MeToaNYECKME
KOMMneKChbl, MOHOrpadoun, astTopedeparbl, AuccepTauunm, SHUMKIoNenMmn, CnoBapu U CrpaBoYHNKN,
3aKoHOAaTeNbHO-HOPMAaTMBHbIE AOKYMEHTI, CrieunanbHble Nnepnuoanyeckme n3aaHns n N3faHus, Bbinyckaemble
nspnatenbcTeamm By3oB. B HacToswee Bpems 95C ZNANIUM.COM cooTBeTcTBYET BCeM TpeboBaHUAM doenepanbHbiX
rocynapcTBeHHbIx obpa3oBaTenbHbix CTaHAAPTOB Bbiclero obpasosaHus (PFOC BO) HOBOro NokoneHus.

YyebHo-MeToMYECKan nuTepatypa ons JaHHOW AUCUMMNANHBI UIMEETCS B HANMYUN B SNEKTPOHHO-6MBNMOTEUHOI cucTeme
NapatenbcTBa "JlaHb" , BOCTYN K KOTOPO NpenocTasneH obyyatowmmes. I6C N3patenscTea "MaHb" BkNoYaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenscTsa "flaHb" u opyrux Beoylwmx n3natenscTs y4eOHOM nnutepatyphbl, a Takxe
SNEKTPOHHbIE BEPCUU NEPUOLNYECKUX U3OaHWUI NO €CTECTBEHHbIM, TEXHNYECKMM 1 F'yMaHUTapHbIM Haykam. 96C
N3patenbcTBa "JlaHb" obecneumBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 Hay4yHbIM NEPUOLMNYECKM U3NAHUSM MO
MaKCUManbHOMY KONMYECTBY NMPOUILHBLIX HANpaBneHunii ¢ COBNIOAEHNEM BCEX aBTOPCKMX 1 CMEXHbIX MPaB.

YyebHo-MeToan4eckas nutepatypa s JaHHOW AUCUMMANHBI UIMEETCS B HANMYMK B 3NIEKTPOHHO-BUBIMOTEYHOI cucTeme
"KoHcynbTaHT cTyaeHTa", BOCTyn K KOTOPOi npefnocTasneH obyyatowmmesi. MHoronpodunbHbIi 0bpasoBaTenbHblii
pecypc "KoHCynbTaHT CTyaeHTa" SBsieTCs aNeKTPOHHOM 6ubnmoTteyHol cuctemoli (96C), npenocTaBnsitoweid 4oCTyn
yepes ceTb VIHTEepHeT Kk yuebHo nntepatype 1 OONONHUTENIbHBIM MaTepuanam, NpuobpeTeHHbIM Ha OCHOBAHUM NPSMbIX
[LOroBOPOB ¢ npasoobnanatensiMu. MNofHOCTbIO COOTBETCTBYET TPeboBaHMSIM doeieparibHbIX FOCYAaPCTBEHHbIX
obpa3zoBatefbHbIX CTaHLaPTOB BbiClero 06pa3oBaHns K KOMMNEKTOBAHNIO BUBNNOTEK, B TOM YUCNE SNEKTPOHHBIX, B
yacTn OOPMUPOBAHNS CHOHLOB OCHOBHOW 1 [OMONHUTENBHOW NUTEPATYpbI.

11. OnncaHue matepuanbHO-TeEXHUYecKon 6a3bl, HEO6XOANMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npouecca no gucuunanHe (Moaynto)
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Mporpamma ovcumninHel "Xumust n akonorus”; 15.03.05 KoHCTpyKTOpCcKO-TeXHONormyeckoe obecneveHne MalmHOCTPOUTENbHBIX
NPOW3BOACTB; AOLEHT, K.H. (goueHT) Cunnens U.4.

OcBoeHue gucumnaunHbl "XuMnust n akonorus” npeanonaraeTt UCNONb30BaHNe CneayoLlero MatepuanbHO-TEXHUYECKOro
obecneyeHuns:

MynbTMeouiiHas ayautopusi, BMECTUMOCTbIO Bonee 60 Yenosek. MynbTMeauiiHas ayautopusi COCTOUT 13
WHTErpUPOBaHHbBIX MHXEHEPHbIX CUCTEM C €OMHOW CUCTEMOW YNPaBAEHUs, OCHALLEHHas COBPEMEHHbLIMU CPELACTBAMM
BOCMPOW3BEAEHNS 1 BU3yanmaauum noboi Buaeo u ayano nHpopMaLmm, NofnyyeHust U nepenadm anekTpoHHbIX
[OKyMEHTOB. TrvnoBas KoMnaekTaums MynbTUMENAHON ayaUTOPMM COCTOUT M3: MybTUMEOUAHOrO NPOEKTopa,
ABTOMATU3MPOBAHHOMO NMPOEKLMOHHOMO 9KpaHa, akyCTUHECKOW CUCTEMbI, @ TakXe MHTePaKTUBHOM TPUOYHbI
npenonasaTens, BKAoYaWen Ta4-CKpH MOHUTOP C AMaroHanbio He MeHee 22 Ai0MOB, NEePCOHaNbHbIN KOMMbIOTEP (C
TEXHMYECKMMU XapakTepucTnkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHdbepeHL-MNKpOdOoH,
6ecnpoBOAHON MUKPOGIOH, Bnok ynpasneHus obopynoBaHneM, nHTepdoeiicol noakntodeHus: USB,audio, HDMI.
NHTepakTmBHas TpmbyHa npenonasaTens sSBNSeTCS KNOYEBbIM 3NIEMEHTOM yrpaBneHns, 06 beANHSIOWMUM BCE YCTPOKCTBA
B €LIMHYIO CUCTEMY, U CNY>XUT NONHOLEHHbIM pabo4nM MecToM npenonasatens. Mpenonaeatens UMeeT BO3MOXHOCTb
NIerko ynpaensite BCE CUCTEMOW, HE OTX0AS OT TPUOYHbI, 4TO MO3BONSIET NPOBOAUTL NEKLIMU, NPAKTUYECKNE 3aHSATUS,
npeseHTauum, BebrHapbl, KOHPEPEHLMN 1 Apyrve BUabl ayAUTOPHOM Harpyskin obydatolmxcs B yao6HOR 1 [OCTYMHOM
LNl HUX OOPME C MPUMEHEHUEM COBPEMEHHbIX MHTEPAKTUBHBIX CPEACTB 00y4YeHMs, B TOM YAC/E C UCMONb30BAHNEM B
npoLiecce 0byyeHns BCeX KOPNopaTUBHbIX pecypcoB. MynbTuMeanitHas ayiMTopus TakXe OCHaLeHa WMPOKOMONOCHbIM
LLOCTYMNOM B CETb UHTEPHET. KoMNbioTepHOe 060pyioBaHMEM UMEET COOTBETCTBYIOLWEE NULIEH3MOHHOE NPOrPaMMHOE
obecneyeHue.

KomnbloTepHbIli knace, npeactaensiowmii coboli paboyee MecTo npenoaasatens u He meHee 15 paboymx mecT
CTYLEHTOB, BK/HOYAIOWMX KOMNBIOTEPHbIA CTON, CTYN, MEPCOHA/bHbIV KOMMbIOTEP, IMLEH3NOHHOE MPOrpamMMHOE
obecneyeHune. Kaxablii KOMMNbOTEP UMEET WNPOKOMONOCHLIV OOCTYN B C€Tb VIHTepHeT. Bce KoMMbloTepbl NOOKIOYEHbI K
KoprnopaTtusHOW KoMmnbioTepHon cetn KDY n Haxopatcs B €AMHOM LOMEHE.

CneumnanusmpoaHHas nabopaTtopvsi ocHalleHa 060pyaoBaHneM, He06X0AMMbIM NSt PoBeaeHNst nabopaTopHbIX pabor,
MPaKTUYECKMX 3aHATUA 1 CAMOCTOATENbHOW PaboThl MO OTAENbHbLIM OUCLUMINHAM, a TaKXe NPakTuK 1
Hay4HO-MCCnenoBaTeNnbckon paboTel obyyatowmxcs. llabopatopumsi paccumTaHa Ha 0HOBPEMEHHyto paboTy
00yyaroLmMXCca akafeMUYeckon rpynnsl IM6o noarpynnbl. 3aHATUS MPOBOASTCSA NOA PYKOBOACTBOM COTPYAHMUKA
YHMBEPCMTETA, KOHTPONVPYIOLLErO BbINOMHEHVE BUOOB y4ebHOM paboTbl 1 cobnofeHne NpaBun TEXHUKN 6e30MacHOCTM.
KayecCTBEHHbI 1 KONMYECTBEHHbI COCTaB 060PYA0BaHMS 1 PACXOAHbIX MaTepVanos onpeaensieTcs cneundukoii
o6pasoBaTefibHbIX NPorpamMm.

12. Cpe,IJ,CTBa apantauuv npenogasaHus oUCUNMJIUHDbI K I'IOTpEGHOCTSlM oﬁyuarou.mxcn WHBaANNOOB U NAL, C
orpaHun4eHHbIMU BO3MOXHOCTSAMU 300pPOBbSA

npl/l Heobx0aMMoCTN B o6pasoBaTean0M npouecce NpuMeHsaTCa cnegyouwme Metonbl U TEXHONOrnn, obneryatowue
BOCMpUATME UHPpOopMaLnUm o6yqa+ouw|Mv|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMIN 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOMO KOHTEHTA LIS €0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe ANl pa3NnYHbIX NONb30BaTene;

- CO30aHNe KOHTEeHTAa, KOTOprIZ MOXHO NpencTaBuUTb B pa3/InyHbIX BUOax 6e3 notepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BO3SMOXHOCTb MaCLIJTaél/IpOBaHI/Iﬂ TeKCcTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBunaTypbl;

- CO3[aHne BO3MOXHOCTEW AJis 06y4atoLwmMXCsl BOCMIPUHUMATb OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
Harnpumep, Tak, 4Tobbl LA C HAPYLWEHNAMY Clyxa NOMyyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEHVEe NPorpaMMHbIX CpencTs, obecrneynBatoWmx BO3MOXHOCTb OCBOEHUS HABbIKOB U YMEHUIA, CDOPMUPYEMbIX
OVUCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YNCNe BUPTYanbHbIX nabopaTopuin U CUMYNSILUOHHBIX
TEXHONOINIA;

- MPUMEHEHVE OUCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTMIA 4f1s Nepeaayn MHGOpMaLum, opraHn3auun pasnmnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboThl 0Byyarolwerocs ¢ npernogasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
ObITb MCNONb30BaHbI A1 MPOBEAEHNS BUPTYabHbIX NEKLMUIA C BO3MOXHOCTbIO B3aVIMOLENCTBUSI BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4YeHUst, MPOBELEHUS CEMUHAPOB, BbICTYM/IEHUS C LOKNALaAMU U 3aLMTbI BEINOSHEHHBIX paboT,
NpoBeAeHNs! TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NPUMEeHeHne OUCTaHUNOHHbIX o6pasoBaTeanb|x TEXHONOrnn ang opraHusaumm CpOpM TekyLlwero n npomMexyTo4Horo
KOHTPONA;

- YBENNYEHMe NPOOONIXKXNTENIbHOCTY caaqm oby4atolwmMMcst UHBaANUOOM UK NINLUOM C OrPaHnYeHHbIMU BO3MOXHOCTSIMI
3[0pOBbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBNIEHHOW NPOAONXUTENBHOCTY UX CHAYN:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHOI popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONMXNTENbHOCTN MOArOTOBKM 06y4Yatolerocsi K 0TBeTy Ha 3a4éTe UM 9K3aMeHe, MPOBOAUMOM B YCTHOW hopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXMNTENIbHOCTUN BbICTYMNNEHNS obyyatowerocs npun 3awmTe KypcoBoi paboTbl - He Bonee 4em Ha 15 MUHYT.
Mporpamma cocTaBneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO u y4ebHbIM nnaHom no HanpasneHuto 15.03.05

"KOHCTPYKTOPCKO-TEXHONOrMYECKOE 0becrneyeHre MaWMHOCTPOMTENbHBIX MPON3BOLCTB" U NPOCOMIIIO NOArOTOBKM
TexHonorns MalwrHOCTPOEHUS .
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