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1. LIEJIb (LEJI) OCBOEHMS AV CUATLINHDI

1.1 | mprobpecT 3HaHWS M TMPAKTUYECKHE HABBIKK 110 MOJICPKAHWIO W BOCCTAHOBICHHIO PabOTOCIIOCOOHOCTH W pecypca

CEeNIbCKOXO3SICTBEHHON TeXHWKH U 00opydoBaHus Hauboinee HPQPEKTUBHBIMH CIOCOOaMH B  COOTBETCTBHE C
CYIIECTBYIOIIMMH TEXHHYSCKUMH TPCOOBAHUSIMH.
2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
Hukn (paznen) OITOIT: | b1.0.03
3. KOMIIETEHIIMA OBYYAIOLIETOCS, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCLHHUITJINHbI
MoAayJIst)
OIIK-1 Crioco0eH penrats TUIOBBIE 3a1a9i PO ECCHOHAFHOMN NEeSITEIFHOCTH Ha OCHOBE 3HAHUI OCHOBHBIX 3aKOHOB
MAaTEMATUYCCKUX U €CTCCTBCHHBIX HAYK C IPUMEHCHUEM I/IHq)OpMaIII/IOHHO-KOMMyHI/IKaHI/IOHHBIX TEXHOJIOTHH
OIIK-1.1 HCHOJ’IBByeT OCHOBHBI€ 3aKOHBI MATEMATHYCCKUX, €CCTECCTBEHHOHAYYHBIX U 06HI€HpO(1)eCCI/IOHaJ'II)HBIX JUCHMIIINH I
PpeUI€HNS TUIIOBBIX Hqu)eCCI/IOHaJ'H)HBIX 3aJa4 B obactu ArpOMHKCHEPUHU
4. CTPYKTYPA U COAEP) KAHUE JUCLHHUIIJINHbI (MOJAYJIS)
Kon HaumeHoBaHMe pa3iesiOB U TeM /BUJ 3aHATHS/ Cemectp | Yacos | UnTe | [Ipumeuanue
3aHATHSA / Kype PaKT.
Pasgen 1.
1.1 OcHOBHBIE 3aKOHBI XuMuH /JIex/ 1 2 2
1.2 Xumuueckass KuUHeHuKa llepHoguyeckuii 3akOH M MEpUOIUYEcKas 1 4 2
cuctema snementoB J[.11. Menzeneesa /Jlex/
1.3 XuMudeckast TepMoIuHaMuKa /JIex/ 1 0
1.4 JlucriepcHbIe CHCTEMBI, pacTBOPHI /JIek/ 1 2 0
1.5 Teopust crtpoenus aroma. Ilepuomuyeckuii 3akOH B CBET€ TEOPUHU 1 2 0
CTpoeHUs aToMa. PainoakTHBHOCTbH, M30TOIIBI, M300apsI /JIek/
1.6 Xumndeckast cBsi3b.B3anmoneiictue Mexay Moaekyiaamu /JIex/ 1 2 0
1.7 OKHCIUTETFHO-BOCCTAaHOBHUTENbHEIE peaknuu /JIex/ 1 2 0
1.8 lanpBaHMYECKHE 3TIEMEHTHL. DNeKTposu3 coner /Jlex/ 1 2 0
1.9 Koppo3us MetamroB. MeTo ! 3aIUTE METaJUIOB OT KOppo3uH. /JIex/ 1 2 0
1.10 CBoiicTBa 3J1€MEHTOB H UX coeanHeHwmi /JIek/ 1 2 0
1.11 Knaccsl opranmugeckux coenuHeHuin /JIex/ 1 6 0
1.12 [ommmepsr. [Tmactmaccel. BeicokomonekysapHsie coequaeHns /JIex/ 1 2 0
1.13 Xumudeckas HACHTUDHUKAIHS BemecTs /JIek/ 1 2 0
1.14 Knaccet  Heopranmdeckux — coeauHeHud, — OmnpeneneHue  cocTaBa 1 2 0
XUMHYECKOTO coenuHenus /J1ab/
1.15 Onpenenenue TermoBoro 3¢ dexra xumudeckoi peaxuu /J1ad/ 1 2 2
1.16 OmnpeneneHne 3aBUCUMOCTH CKOPOCTH XHMHYECKOW peakluu OT YCIOBHM 1 2 0
MpoTeKaHus peakuuii /J1a6/
1.17 OKHCIHUTETHHO-BOCCTAHOBHUTENbHEIC peakiuu. /J1ab/ 1 2 0
1.18 HanpaBnenue  MOHHBIX ~ OOMEHHBIX  IPOLECCOB B PAaCTBOPax 1 2 2

aeKTpouToB /J1ad/

1.19 pH pactBopos. I'maponus coneii /J1a6/ 1 2 0
1.20 KommuiekcHble coenunenus /J1ad/ 1 2 0
1.21 YrneBogoponsl /J1a6/ 1 2 0
1.22 Kucnopoaconepxanue coennuenus /J1ad/ 1 2 0
1.23 Kupei, yrneBombl, 6enku /J1ab/ 1 2 0
1.24 KauecTBeHHbIE peakiuy Ha KaTHOHBI /J1ab/ 1 2 0
1.25 KauecTBeHHbBIE peakiuu Ha aHHOHBI /J1a6/ 1 2 0
1.26 O0ObeMHbIi aHanu3. Meton Helirpanuzatmu /J1a6/ 1 2 0
1.27 3amuTHRIE TOKPBITHS MeTauioB /J1ab/ 1 2 0
1.28 DOXMA /J1ab/ 1 4 0
1.29 OnemenTs! [ maBHBIX, m0604HBIX OArpym /Cp/ 1 1 0
1.30 BrImonHeHHE TOMAITHIX KOHTPOJIBHEIX padoT /Cp/ 1 2 0
1.31 Knaccst opranmuaeckux coeauaenuit /Cp/ 1 1 0
1.32 Konmonnnste cuctemsl, pactsopst BMC /Cp/ 1 3 0
1.33 IToBepxHocTHBIE siBeHUs. A icopouus /Cp/ 1 1 0
1.34 Dk3ameH /Dk3amMen/ 1 36 0




5. ®OHJ] OUEHOUYHBIX CPEJCTB

Pabowass mporpamMma AMCHMIUIMHEI oOecriedeHa (DOHIAOM OICHOYHBIX CPEACTB JUIS MPOBEACHHS BXOTHOTO, TEKYIIEro KOHTPOIS U
poMeKyTouHoM aTtectanuu. Conepxanne (oHIa ONEHOYHBIX CPEICTB MPEJICTABICHO B pHIokeHNH 1 1 2.

6. YHEBHO-METOAUWYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHUE JUCIUIIJIMHBI (MOY JIS)

6.1. Pexomenayemas iuTepatrypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTEIHN 3arnasue W3naTenbCcTBO,
JI1.1 |I'muaka H. JI, [TonkoB | O6mas xumust B 2 T. Tom 1: yaeOHUK U1 By30B Mocksa:
B. A., babkos A. B. Pesxum moctyna: https://urait.ru/bcode/512502 IOpaiir, 2023
JI1.2 | I'muuka H. JI., [TonikoB | O6miast xumust B 2 T. ToM 2: y4eOHHK I BY30B Mockaa:
B. A., ba6koB A. B. Pexxum moctyma: https://urait.ru/bcode/512503 IOpaiir, 2023
JI1.3 | I'muaka H. JI. Oo6mas xumust: YaebHoe mocodne Mockaa:
Pesxxum nocrtyna: https://book.ru/book/943252 KuoPyc, 2022
6.1.2. lonoTHUTeJILHAS JINTEpaTypa
ABTOpBI, COCTaBUTEIHN 3arnasue W3naTenbCcTBO,
JI2.1 |Koposun H. B,, O6mas xumus. Teopus u 3axaun: yueOHOe HOCOOHE IS By30B CaHkT-
Kynemos H. B., Pesxum moctyna: https://e.lanbook.com/book/291182 IetepOypr:
T'onuapyk O. H., Jlanb, 2023
Kawmsimosa B. K.,
Jlanckas U. U.,
Mscuukosa H. B.,
Ocuna M. A., Yapuc
E. 4., Awrynos H. A.,
Koposuna H. B.
JI2.2 | Mopauesckuii A. T, DJIEKTPOXMMHUS PACTUIABICHHBIX COJICH: yueOHOe mocodue sl By30B CaHkr-
®upcosa E. T. Pexxum nmoctyma: https://e.lanbook.com/book/322559 [MeTepOypr:
Jlans, 2023
JI2.3 [PyccaBckas H. B., Xumus: yueOHO-METoIUUecKoe mocodue Hpxyrck:
SAceko C. B., SIkumoBa | Pexxum moctyma: https://e.lanbook.com/book/342092 HpI'VIIC, 2022
I A
6.1.3. MeTtoanyeckue pa3padoTku
ABTODBI, COCTABUTENN 3arnaBue WznarenscTBo,
JI3.1 |Hleromuxuna H. A., Oo6mas xumus. JTabopaTopHBINA MPaKTHKYM. J[J1s1 HHKEHEPHO-TEX HHYECKIX CaHkr-
Munaesckas JI. B., HaTpaBJICHUH MOJTOTOBKHU U CIIEIUATLHOCTEH: yIeOHO-METOJMUECKOe TTOCOOHe [MetepOypr:
Trauéra M. B. Pexxum noctyna: https://e.lanbook.com/book/207029 Jlansb, 2022
JI3.2 | Burpasnenko 1O. T, XUMUS: METOIMYECKHE YKa3aHUs U KOHTPOJIbHBIE 3aaHuUs IS CTYICHTOB Cankr-
Barinaxos 1. JI. HanpasneHuit moarorosku 35.03.01, 35.03.02, 35.03.10, 21.03.02, 08.03.01, IetepOypr:
05.03.06 ounOit popMBI OOYIEHUS CIIoIJITY,
Pexxum moctyma: https://e.lanbook.com/book/308699 2022
JI3.3 | lIkonpHukoB E. B. OO0was 1 Heopranudeckas XuMusi. JJabopaTopHbIi MPaKTUKYM MO 00IIeiH CaHkT-
XHMHUH: y9eOHOE ITOCOOUEe ISl TOJATOTOBKU OaKaaaBpOB IO HAIIPABICHHUIM IMetepOypr:
18.03.01 «xumuueckas TexHosuorus», 18.03.02 «3uepro- u CIIoIJITY,
pecypcocoeperaromue mporecchl B XUMUIECKON TEXHOJIOTHH, He)TEXUMHUU U 2023
OHOTEXHOIOTUI» BCeX (popM 00ydeHHs
Pexxum nmoctyma: https://e.lanbook.com/book/348023
6.2. Ilepeuenn pecypcoB nHGOPMALHOHHO-TEJEKOMMYHUKAMOHHOI ceTu "UHTepHeT"
31 | Xumuk [DnekTpoHHBIH pecype]: CalT 0 XUMHH - DIIeKTPOH. JaHHBIe- peXUM goctyma: http://www.xumuk.ru/.-3arm. ¢
9KpaHa
32 | Hayunas snexTpoHHas OubianoTeka [DneKkTpoHHbIN pecypce]. - Peskum moctyna: http://elibrary.ru/defaultx.asp. - 3arm. ¢
JKpaHa
6.3. ITepeuens MHGPpOPMAIHOHHBIX TEXHOJIOTHIT
6.3.1 I[lepevyeHb MPOrpaMMHOro odecnedeHust
6.3.1.1 | Onepaunonnas cucrema cemeirictea Windows (Windows Vista Business AO NL, MS Win Prof 7 AO NL, Win Prof 7
AOL NL, Win Home Bas 7 AOL NL LGG, Win Starter 7 AO NL LGG, Win SL 8 AOL NL LGG, Win Prof 8 AOL NL,
Win Home 10 All Languages Online Product Key License)
6.3.1.2 | Ilpunoxenus Office (MS Office Prof Plus 2007 AO NL, MS Office Prof Plus 2010 AO NL, MS Office 2013 OL NL, MS
OfficeStd 2016 RUS OLP NL Acdmc)
6.3.1.3 | AutuBupyctoe I10 Kaspersky Endpoint Security




6.3.1.4 | IBM SPSS Statistics

6.3.1.5 | Free Commander 2009/02b

6.3.1.6 | SIupexc

6.3.1.7 | Opera 26/0/1656/24

6.3.1.8 | Adobe Reader XI 11/0/09

6.3.2 Ilepeuenb MHPOPMALMOHHBIX CIPABOYHBIX CHCTEM U COBPEMEHHBIX PO eccHOHANIBHBIX 023 JaHHBIX

6.3.2.1 | UacdopmaronHas cupaBouHast cuctema: "KoncynasrantlImroc"

6.3.2.2 | UadopmarrionHas cpaBodHast cucteMa: "I'apanTt A3po"

6.3.2.3 |TlpodeccuonanpHas  0a3a  jmaHHBIX:  HayuHas  JnmekTpoHHas ~ OuOmmoreka  elibrary.ru  Pexxum  mocryma:
http://elibrary.ru/defaultx.asp

6.3.2.4 | Ilpodeccuonansuas ©0aza maHHbIX: OnekTpoHHbId kaTtagor @OI'BOY BO Bsarckuit TATY Pexum goctyma
http://elib.vgatu.ru/MarcWeb2/Default.asp

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIIMHBI (MOIYJIA)

7.1 |Onucanue MaTepHaIbHO-TEXHUYECKOH 0a3bl, HEOOXOOMMOI JuI OCYLIECTBICHHs 00pa30BaTENBHOTO IIponecca Io
JUCIAILTAHE (MOJIYITi0) pescTaBieHo B [Ipumoxenwn 3 PIT/L.

8. METOJUYECKHUE YKA3AHMUS JJI51 OBYYAIOHIUXCS IO OCBOEHUIO JUCHUIIJIMHBI (MOAYJIST)

OcBoeHHE AUCIUIUIMHEI IPOBOIUTCS B (hOpPME ayAUTOPHBIX 3aHATHH M BHEAYAUTOPHOI CaMOCTOATEIBHON pabOTH 00yJaomuxcs.

IIpu mpoBeneHMM ayJUTOPHBIX 3aHATHH MPEAyCMOTPEHO INPUMEHEHHE CICHYIOIINX WHHOBAI[MOHHBIX (OpM yIEOHBIX 3aHITHH,
pa3BUBAIONIMX Y OOYJaroImMXCS HaBBIKM KOMAaHAHON paOOoThl, MEXKIMYHOCTHOW KOMMYHMKAI[MM, NPUHATHA DPELICHUH, JTHAEpCcKHe
KadyecTBa: paboTa B MajBIX TPYIIaX; IUCKYCCHS; HM3Y4CHHE M 3aKpelUIeHHe HOBOIO MarTephajla Ha HWHTEPAKTUBHOM JICKIIWH;
HCTIONIB30BaHNE OOIIECTBEHHBIX PECYPCOB, COLHMANbHBIE MPOEKTHI M APYrHE BHEAYJUTOPHBIE METOIBI OOY4YEeHUS, OOCYXKICHHE WU
paspeleHue mpoobeM; AeI0BbIE U POJIEBbIE UTPBI; Pa300p KOHKPETHBIX CUTYAIUH.

KonnuecTBo 4acoB 3aHATHI B MHTEPaKTUBHBIX (JOPMax ONPENENIeHO yIeOHBIM ITaHOM.

IMpakTrdyeckass TOATOTOBKA TIPH  pealii3alldil JUCHUIUIMHBL OpTaHW3yeTcs IIyTeM MpOBEACHHS J1abopaTopHBIX  pabor,
IOpeAyCMAaTPUBAIOIINUX  ydacTHe OOYdYaromIMXCs B BBIIOJHEHHH OTOCNBHBIX JJIEMEHTOB palboT, CBA3aHHBIX C Oymymiei
npodeccroHaNbHOI NeATenbHOCTBIO.

BHreaynuTopHast caMocTosTebHas pab0Ta OCYIIECTBICTCS B CICAYIONINX (hopMax:

— CaMOCTOSITEITFHOE H3yUeHHE TCOPETHIECKOr0 MaTeprana (TeM JUCIUILIIHEIL);

— MOJTOTOBKA K JICKIIUSAM U Ta0OPaTOPHBIM 3aHATHSAM;

— BBITIOJIHEHHE KOHTPOJIBHOM JoMalIHeH paOOThI M MHBIX HHIWBHUIYaIbHbIX 33/1aHNUI;

— TTOJITOTOBKA K MEPOTIPHUATHAM TEKYIIETO KOHTPOJIS;

— MOJTOTOBKA K IPOMEXKYTOYHON aTTeCTaIUN.

[Ipn opraHu3anuu caMOCTOSTENBHON pabOThl HEOOXOIMMO, MPEXkKIE BCEro, OOpaTHTh BHHUMAaHUE Ha KIIOYEBBIC MOHSATHS, HECYIIHE
OCHOBHYIO CMBICTIOBYIO Harpy3Ky B TOM HJIM HHOM pa3Jiene yaeOHOH IUCIUIUINHEL.

1. CamocTOsATENPHOE U3YYEHHE TEM AUCLUILIUHBL.

Jns paboTel HEOOXOAMMO O3HAKOMHTBCS C Y4EOHBIM IUIAHOM JUCHUIIMHBI M YCTAHOBUTH, KAaKO€ KOJNMYECTBO YacOB OTBEAEHO
y4eOHBIM IUIAHOM B IIEJIOM Ha H3yYCHHE MUCLUUIUIMHBI, Ha ayJUTOpHYI0 paboTy ¢ mpernojaBaTelieM Ha JICKIHOHHBIX U
7Ma0OpaTOPHBIX 3aHATHAX, a TaKKe Ha CaMOCTOATENBbHYI0 pabory. C Ienblo ONTHMAaJBHON CaMOOpPTaHHM3allMd HEOOXOANMO
COIMOCTaBUTh 3Ty MH(POpMANUIO ¢ TpaduKOM 3aHATHH U BBLIBUTH HauOoJee 3aTpaTHBIC IO BPEMEHH M 00beMy TeMBI, YTOOBI 3apaHee
omnpenenuTh Juisi cebs nepuoisl o0beMHBIX 3amaHuil. LlemecooOpa3Ho HauyaTh pabOTy C M3y4eHHS] TEOPETHYECKOro MarepHana,
OCHOBHBIX TEPMHHOB U ITOHATHH Kypca M C MMCBEMEHHBIX OTBETOB HAa MHMBU/TyaJIbHBIC U TECTOBBIC 3aJaHUS.

2. ITonroToBKa K JICKIIMOHHBIM U JTAOOPATOPHBIM 3aHATHAM.

TpanunuoHHoit QopMoil mpemoaHeceHHss MaTepuana sBisercss Jekuua. Kypc Jexknuii mo mnpeaMery JaeT HeoOXOIUMYIo
UHOPMALMIO MO W3YYCHHIO 3aKOHOMEPHOCTEH W TEHJACHIMH pa3BUTUS OOBEKTa M TIpeAMeTa MCCICAOBaHMS H3ydaeMOn
JTUCIUIDIAHEL. JICKITMOHHBIH MaTephall PEeKOMEHIyeTCs KOHCIIEKTHPOBaTh. KOHCHEKTHI ITO3BONSIOT OOydJaromeMmycsi He TOJBKO
HONY4IHUTH OoJbIe HH(GOPMAIMHU Ha JIEKIUH, HO U IIPABUIIBHO €T0 CTPYKTYPHPOBATh, a B JaTbHEHIIIEM - JTydIlle OCBOUTS.

IMogroroBka K 7a60PAaTOPHBIM 3aHSATUSM HOCHT PA3NUYHBIA XapaKTep Kak IO COAEPKAHHIO, TaK M MO CIOXKHOCTH HCIOTHEHHS.
MHorue mabopaTopHBIe 3aHATHSA TpeOYIOT OOJNBIION HCCIENOBATENBCKOM pPadOTHI, W3YYCHHS JOMOJHHUTENBHOH HaydHOH
nuTepartypsl. [Ipexae deM IPHCTYNUTH K BBITOJHEHUIO Takod paboTsl, oOydaromeMycs HEOOXOIMMO O3HAKOMUTHCS OOCTOSTENBHO C
cofiep’KaHUEeM 3aJlaHus, YSICHUTh €ro, OLEHUTh C TOYKM 3PEHHs BOCIPUSATUS M 3alIOMUHAHHS BCE COCTABISIOLIME €0 KOMIIOHEHTHI.
PesynbTaThl SKCIEpHUMEHTa, IpadUKH M T.J. CIEAyeT CTPEeMUThCS IIOMYYUTh HEMOCPEJICTBEHHO IIPH BBHINOJIHEHHH pPadOTHl B
nabopatopun. JlabopaTopHas paboTa cuWTaeTCs BBIIOJHEHHOH TOJNBKO B TOM CiIydae, KOTAa OTY4eT 0 Hed mpuHAT. YeM ckopee
COCTaBJICH OTYET MOCJIE IPOBEACHUS PabOTHI, TEM MEHbIIIE OyIeT 3aTpaueHo TPyAa U BpeMEHH Ha ee 0(opMIICHHE.

3. BoinosiHeHUe ToMallHel KOHTPOJILHOM paboThl.

KoHTponpHas pabora sBIseTCS ONHHNM U3 OCHOBHBIX BHJOB CAMOCTOSITENBGHON pPabOTHI, HANpaBICHHOW Ha 3aKperrieHue,
yriayoneHne u 0000IIeHre 3HAHWH MO JUCHHUIUIMHE. L[enpio BHIMOTHEHNS KOHTPOIBHON paboTHI ABISETCA (OPMHPOBAHHE HABBIKOB
CaMOCTOSITEIBHOTO TBOPUECKOTO pelIeHUs] MpodeccHOHANBHBIX 3aJad. 3aJadaMd BBITOJHEHHS KOHTPOJBHON paboThl SIBISIOTCS
CHCTEMaTH3alus, 3aKpeIieHHe, yriayOleHHe M pacIIMpeHHe NPUOOPETEHHBIX OOYJaloIMMCS 3HAHWH, YMEHHH W HaBBIKOB IO
nucrmirHe. OOyJaroniiAcs BEITOIHAST KOHTPOIBHYIO paboTy MO YTBEP KICHHOI TeMe IO pYKOBOJICTBOM ITPEHOAaBaTeIs.

4. IToaroToBKa K MEPOIPHUATHSIM TEKYIIETO KOHTPOIIS.

B koHIe u3ydeHHs KaxJ0H TeMbl MOXKET MPOBOJUTHCS TeMaTHUYeCKash KOHTPOJIbHas paboTa, KOTopas sIBISETCA CPEeACTBOM TEKYILETO
KOHTpOJIS OLEHKH 3HaHWHA. [loaroroBka K HeW 3aKiIIOYacTcss B IIOBTOPCHHM MPOWAEHHOTO MaTepHala W IIOBTOPHOM pEIICHHH
3aJJaHUH, KOTOPBIE pacCMaTPUBAIIICH HA 3aHATHAX, & TAKXKE B BBINOJIHEHIH 3aIaHUI [T CAMOCTOSITCIIEHOM PaOOTHIL.




5. IloaroroBka K MpOMEKyTOUYHOM aTTeCTalUH.

[TonroroBka K SK3aMeHY SBISETCS 3aKIIOYUTEIBHBIM 3TAllOM HW3YYEHUS JUCUUIUIMHBI U SIBIISETCS CPEACTBOM IPOMEKYTOYHOIO
koHTposa. IlogroTtoBka Kk 53K3aMeHy TMpeNIojiaraeT H3y4eHHE KOHCIEKTOB JIEKIMH, pPEKOMEHAYeMOW JHUTEpaTypbl W JPYTUx
WCTOYHUKOB, MOBTOPEHUE MAaTEpUAIOB JaOOpAaTOPHBIX 3aHATHI. B mpoliecce MOArOTOBKM K SK3aMEHY BBISBISIOTCS BOIPOCHI, IO
KOTOPBIM HET YBEPEHHOCTH B OTBeTe JMOO OTBET oOydarouiemycsi He siceH. J[aHHbIe BOIPOCH MOXKHO YTOUHHTH Y IpernoaBaTelis Ha
KOHCYJIbTAIlUU, KOTOPasi IPOBOJIUTCS TEPE SK3aMEHOM.
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3aB. kadenpoit Yacosckux O.B.




1. LIEJIb (LEJI) OCBOEHMS AV CUATLINHDI

1.1

MpUOOpEeCTH 3HAaHMS W TIPAKTHYECKHE HABBIKM 10 ITOAAEPKAHHIO M BOCCTAHOBIECHHWIO PAa0OTOCIIOCOOHOCTH M pecypca

CYHICCTBYIOIIMMHU TEXHUICCKUMU Tpe60BaHI/I$[MI/I.

CEeNIbCKOXO3SICTBEHHON TeXHWKH U 00opydoBaHus Hauboinee HPQPEKTUBHBIMH CIOCOOaMH B  COOTBETCTBHE C

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII

Hukn (paznen) OITOIT: | b1.0.03

3. KOMIETEHIIMU OBYYAIOIIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLUILINHBI
(MOJY.JIST)

OIIK-1 Croco0eH penraTh TUITOBBIE 33Ja9H MPOPECCHOHATBHOM e TENIFHOCTA Ha OCHOBE 3HAHUI OCHOBHBIX 3aKOHOB
MaTeMaTHIECKUX U €CTECTBEHHBIX HAyK C MPUMEHEHHEM HH(POPMAIIHOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA

OIIK-1.1 I/ICHOJII;ByeT OCHOBHBI€ 3aKOHBI MATEMATHYCCKUX, €CCTECCTBEHHOHAYYHBIX U 06H1€Hp0(1)eCCI/IOHaJ'II;HBIX JUCHUITIINH JJIsT
PpeUI€HNS TUIIOBBIX HpOd)eCCI/IOHaJ'H)HBIX 3a1a4 B obnacTu ArpOMHKCHEPUHU

4. CTPYKTYPA 1 COJEPKAHUE AN CIHUILINHBI (MOIY.IS)

Kon HaumeHoBaHMe pa3iesiOB U TeM /BUJ 3aHATHS/ Cemectp | Yacos | UnTe | [Ipumeuanue
3aHATHS / Kype PAKT.
Paznen 1.
1.1 OcHOBHBIE 3aKOHBI XuMuH /JIex/ 1 1 0
1.2 Xumuueckass KuUHeHuKa llepHoguyeckuii 3akOH M MEpUOIUYEcKas 1 3 0
cuctema anemenToB JI.11. Menaeneesa /Cp/
1.3 Xumnaeckast TepMonuHamuka /Cp/ 1 0
1.4 JucriepcHbie cucTeMbl, pactBopbl /Cp/ 1 2 0
1.5 Teopust crtpoenus aroma. Ilepuomuyeckuii 3akOH B CBET€ TEOPUHU 1 2 0
CTpoeHUs aToMa. PainoakTHBHOCTbH, M30TOIIBI, M300apsI /JIek/
1.6 Xumndeckast cBs13b.B3anmoneiictue Mexay Monekyaamu /Cp/ 1 2 0
1.7 OKHCIUTETFHO-BOCCTAaHOBHUTENbHEIE peaknnu /Cp/ 1 2 0
1.8 lanpBaHMYecKHe 31eMeHTHL. DneKTponu3 coneir /Cp/ 1 3 0
1.9 Koppo3us MetamroB. MeTo ! 3aIUTE METaJUIOB OT KOppo3uH. /JIex/ 1 1 0
1.10 CBolicTBa IIEMEHTOB U UX coeAnHEeHUH /JIex/ 1 2 0
1.11 Knaccer opranmuecknx coenuaeHnin /Cp/ 1 6 0
1.12 [ommmepsr. [Tmactmaccel. Beicokomonekymsapasie coenuaerus /Cp/ 1 3 0
1.13 Xumuueckas uaeHTUpUKamus Bemects /Cp/ 1 3 0
1.14 Knaccet  Heopranmdeckux — coeauHeHud, — OmnpeneneHue  cocTaBa 1 2 0
XUMH4IecKoro coenuHenus /Cp/
1.15 Omnpenenenue TermioBoro adexra xummdeckoi peaxnuu /Cp/ 1 2 0
1.16 OnpeneneHue 3aBUCUMOCTU CKOPOCTH XUMHUUYECKOW PEAKLUU OT YCJIOBUH 1 2 0
npoTekanus peakiuii /Cp/
1.17 OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. /J1a6/ 1 2 0
1.18 HanpaBnenue  MOHHBIX ~ OOMEHHBIX  IPOLECCOB B PAaCTBOPax 1 2 0

anektponntoB /Cp/

1.19 pH pactBopos. I'maponus coneit /Cp/ 1 2 0
1.20 Kommutekcubie coenuuenus /Cp/ 1 2 0
1.21 VYraerogopomst /Cp/ 1 2 0
1.22 Kucnopoaconepxanue coenunenus /Cp/ 1 2 0
1.23 Kupei, yrneBoabl, 6emxu /Cp/ 1 2 0
1.24 KauecTBeHHbIe peakiuu Ha KaTHoHbI /Cp/ 1 2 0
1.25 KauecTBeHHbIe peaknuu Ha aHHOHBI /Cp/ 1 2 0
1.26 O0beMHbIt aHanu3. Meron Heitrpanuzaimu /Cp/ 1 2 0
1.27 3amuTHRIE TOKPBITHS MeTauioB /J1ab/ 1 4 0
1.28 DOXMA /Cp/ 1 14 0
1.29 OnemenTs! [ aBHBIX, M0604HBIX OArpym /Cp/ 1 2 0
1.30 BrimonHeHHe JOMAITHIX KOHTPOJIBHEIX paboT /Cp/ 1 10 0
1.31 Knaccst opranmueckux coenunenuit /Cp/ 1 4 0
1.32 Konmnonnnste cuctemsl, pactBopsl BMC /Cp/ 1 4 0
1.33 [TosepxHOCTHEIE sIBNeHNMS. AncopOrus /Cp/ 1 3 0
1.34 Ok3ameH /Ox3aMen/ 1 9 0




5. ®OHJ] OUEHOUYHBIX CPEJCTB

Pabowass mporpamMma AMCHMIUIMHEI oOecriedeHa (DOHIAOM OICHOYHBIX CPEACTB JUIS MPOBEACHHS BXOTHOTO, TEKYIIEro KOHTPOIS U
npoMexyTouHoii artectanun. Conepxanue GpoHIa ONEHOYHBIX CPENICTB MPECTABICHO B PIIIOKeHHH | 1 2.

6. YHEBHO-METOAUWYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHUE JUCIUIIJIMHBI (MOY JIS)

6.1. Pexomenayemas iuTepatrypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTEIHN 3arnasue W3naTenbCcTBO,
JI1.1 |I'muaka H. JI, [TonkoB | O6mas xumust B 2 T. Tom 1: yaeOHUK U1 By30B Mocksa:

B. A., babkos A. B. Pesxum moctyna: https://urait.ru/bcode/512502 IOpaiir, 2023
JI1.2 | I'muuka H. JI., [TonikoB | O6miast xumust B 2 T. ToM 2: y4eOHHK I BY30B Mockaa:

B. A., ba6koB A. B. Pexxum moctyma: https://urait.ru/bcode/512503 IOpaiir, 2023
JI1.3 | I'muaka H. JI. Oo6mas xumust: YaebHoe mocodne Mockaa:

Pesxxum noctyna: https://book.ru/book/943894 KuoPyc, 2022

JI1.4 |I'munka H. JI., [TonkoB | O0mas xumus: ya4eOHHUK I By30B Mockaa:

B. A., baokos A. B. Pexxum moctyma: https://urait.ru/bcode/569090 IOpaiir, 2025

6.1.2. JlonosinuTe/IbHAS JIUTEPATYypa

ABTOpBI, COCTABUTEIH 3arnaBue W3natenbcTBo,
JI2.1 |Koporun H. B., O6mas xumust. Teopus U 3amaun: yaeOHOe MocoOue It By30B CaHkT-

Kynemos H. B., Pexxum nmoctyma: https://e.lanbook.com/book/291182 [MeTepOypr:

TForgapyk O. H., Jlans, 2023

Kawmsimosa B. K.,

Jlanckas U. U.,

Mscankosa H. B.,
Ocuna M. A., Y opuc
E. S, Awrynos H. A.,
Koposuna H. B.

JI2.2 | Mopauesckuii A. T, DJIEKTPOXUMHUS pACTUIABICHHBIX COJICH: yueOHOe mocoOue sl By30B CaHkT-
@upcosa E. T". Pexxum moctyma: https://e.lanbook.com/book/322559 IetepOypr:
Jlans, 2023
JI2.3 | PyccaBckas H. B., Xumust: yaeOHO-METOIUIECKoe mocodue UpkyTck:
SAceko C. B., SIkumoa | Pexxum noctyma: https://e.lanbook.com/book/342092 HpI'VIIC, 2022
I A
6.1.3. MeTtoauueckue pa3padoTku
ABTOpBI, COCTaBUTEIHN 3arnaBue H3naTenbCcTBO,
JI3.1 |Heronuxuna H. A, Oo6mas xumus. JlabopaTopHbIH MpakTUKYM. [ MHKEHEPHO-TEXHUIECKUX CaHkT-
Mumnaesckas JI. B., HampaBJIeHUH MOJTOTOBKH U CIELUAIBHOCTEH: yaeOHO-MEeTOJUUECKOe TOco0ue ITetepOypr:
Tkauéra M. B. Pexxum noctyma: https://e.lanbook.com/book/207029 Jlanb, 2022
JI3.2 | Burpanenko 1O. T., XUMUS: METOJUYECKHE yKa3aHUs M KOHTPOJIbHBIE 3a/I1aHUs I CTYJICHTOB CaHkT-
Batinaxos 1. JI. HanpasneHuil noarorosku 35.03.01, 35.03.02, 35.03.10, 21.03.02, 08.03.01, ITetepOypr:
05.03.06 ounoit popMbl 00yUeHUs CIIGIJITY,
Pexxum nmoctyma: https://e.lanbook.com/book/308699 2022
JI3.3 | lIxonbHukos E. B. OO0mas 1 Heopranudeckas XuMus. JJabopaTopHBIN MPaKTHKYM IO 00IIeiH CaHkT-
XUMHU: yIeOHOE ocoOue TS MOTOTOBKU OaKaIaBpOB 110 HATIPABICHUSM ITetepOypr:
18.03.01 «xuMuueckast TexHonorus», 18.03.02 «3uepro- u CII6IJITY,
pecypcocOeperaromue mpouecchl B XAMAYECKON TEXHOIOTHH, HEPTEXUMHHU 1 2023

OroTexHOIOTHM» BeeX (popM oOydeHHs
Pexxum moctyma: https://e.lanbook.com/book/348023

6.2. [lepeuenn pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHHUKAIIMOHHOM ceTH "MHTepHeT"

O1 | Xumuk [DnexTpoHHBIH pecypc]: CalT 0 XuMuM - DNEeKTPOH. JaHHbIe- pexkuM aoctyna: http://www.xumuk.ru/.-3ari. ¢
9KpaHa

32 | Hayunas snekTpoHHast 6HOIMOTEeKa [DneKTpoHHBIH pecypc]. - Peskum moctyna: http://elibrary.ru/defaultx.asp. - 3ari. ¢
9KpaHa

6.3. Ilepeuenb MH(pOPMAIHOHHBIX TEXHOJIOTHIA

6.3.1 Ilepevyensb NporpaMMHOro odecrnevyeHust

6.3.1.1 | Onepanmonnas cuctema cemeiictea Windows (Windows Vista Business AO NL, MS Win Prof 7 AO NL, Win Prof 7
AOL NL, Win Home Bas 7 AOL NL LGG, Win Starter 7 AO NL LGG, Win SL 8 AOL NL LGG, Win Prof 8 AOL NL,
Win Home 10 All Languages Online Product Key License)




6.3.1.2 | Ilpunoxenus Office (MS Office Prof Plus 2007 AO NL, MS Office Prof Plus 2010 AO NL, MS Office 2013 OL NL, MS
OfficeStd 2016 RUS OLP NL Acdmc)

6.3.1.3 | AutuBupyctoe I10 Kaspersky Endpoint Security

6.3.1.4 | IBM SPSS Statistics

6.3.1.5 [ Free Commander 2009/02b

6.3.1.6 | SIupekc

6.3.1.7 | Opera 26/0/1656/24

6.3.1.8 | Adobe Reader XI 11/0/09

6.3.2 Ilepevyenb HHGOPMANMOHHBIX CIPABOYHBIX CHCTEM U COBPEMEHHBIX MPodecCHOHATBHBIX 023 TaHHBIX

6.3.2.1 | Uadopmanmonnas cnpaBodnas cuctema: "KoncynerantlLoc"

6.3.2.2 | UndopmanionHas cupaBoyHas cuctema: "I'apant Aspo"

6.3.2.3 |IIpoceccuonanpaas  6a3a  maHHBIX:  Haydmas  snexTpoHHas — Ombmmorexa  elibrary.ru  Pexmm  pgoctyma:
http://elibrary.ru/defaultx.asp

6.3.2.4 |Tlpodeccuonanpuas 0a3a mgaHHBIX: OyekTpoHHbIH Katagor @®IBOY BO Bsarckuit TATY Pexum  moctyma
http://elib.vgatu.ru/MarcWeb2/Default.asp

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHBI (MOZXY JIS)

7.1 |Onmcanne MaTepHaIbHO-TEXHHUECKOM 0a3bl, HEOOXOAMMOH IS OCYIIECTBICHHS OOpa3oBaTeNbHOTO IIporecca IIo
JUCIUIUINHE (MOJYII0) ipencTasieHo B [Ipunoxenun 3 PI1/I.

8. METOJJMYECKHE YKA3AHMUA JJI OBYYAIOIINXCSA IO OCBOEHUIO JUCHUIIJIMHBI (MOAYJIST)

OcBoeHHE AUCIUILUIUHBI IPOBOIUTCS B (hOpMe ayAUTOPHBIX 3aHATHH 1 BHEAYAUTOPHOI CaMOCTOATETbHON pabOThI 00yJaromuXcs.

Ilpu mnpoBeneHWM ayIMTOPHBIX 3aHATUH HPEIYCMOTPEHO NPHMEHCHHE CIEAYIOIIMX WHHOBALMOHHBIX (OpM Y4eOHBIX 3aHSTHH,
pa3BHBAIONINX Yy OOY4aromMXCs HAaBBIKM KOMAHAHON paOOTHl, MEXIMYHOCTHOW KOMMYHHKAINH, NPHHATHS DPEIICHHWH, JIHICPCKHE
KagecTBa: paboTa B MajbIX TPYNIax; MUCKYCCHSA; HM3ydeHHE M 3aKpelrIeHHe HOBOIO MaTepHajla Ha HWHTEPAKTUBHOM JICKIIWH;
UCTIONB30BaHNE OOILIECTBEHHBIX PECYPCOB, COLUANbHBIE MPOEKTHl U APYrHe BHEAyJUTOPHbIE METOIBI OOY4YeHUs; OOCYXICHUE U
paspelieHne IpooIeM; AeJIOBbIE U POJIEBBIC UTPBI; pa300p KOHKPETHBIX CUTYALHH.

KomruecTBo yacoB 3aHATHH B HHTEPAaKTHBHBIX (hOpPMax ONpeIesIeHO YICOHBIM IIAaHOM.

IIpakTHueckass MOATOTOBKA MpPU peaNH3alUd AUCHUIUIMHBL OPTaHU3YeTCs IyTeM IPOBEACHUS J1a0OpaTOpHBIX  padoT,
IOpefycCMaTPUBAIOIINX  ydacTHe OOYdYaromIUXcs B BBIIOIHEHUH OTIACNBHBIX JIEMEHTOB palboT, CBA3aHHBIX C Oy;ymiei
npodeccroHaBHOI NeITeTFHOCTRIO.

BreayauropHas camocTosTenpHas paboTa OCYIIECTBIISACTCS B CISTYIOINX (opMax:

— CaMOCTOSITENIbHOE U3yueHHEe TEOPETUIECKOro MaTeprana (TeM IUCIUILIHHEL);

— MOJrOoTOBKA K JIEKIMSAM U Ta0OPATOPHBIM 3aHATHSAM;

— BBITIOJTHEHNE KOHTPOJIBHOMN JToMaITHel paboThl M MHBIX HHINBHIYATBHBIX 33JaHUH;

— IOJTOTOBKA K MEPOIIPHUATHAM TEKYIETO KOHTPOJIS;

— MOJTrOTOBKA K IPOMEXKYTOYHON aTTeCTaluu.

ITpu opraHW3amUM CaMOCTOSATEIHHOW PaOOTHI HEOOXOIUMO, TPEkKIE BCEro, OOpaTHTh BHUMAaHHE HAa KIIFOYEBBIC ITOHATHSA, HECYIIHC
OCHOBHYIO CMBICTIOBYIO Harpy3Ky B TOM HJIM HHOM pa3jiene yaeOHOH IUCIUILUINHEIL.

1. CamocTOsTENBbHOE HU3yIEHUE TEM TUCHUIIUHBL

Jnst paboTsl HEOOXOMMMO O3HAKOMHUTHCS C YYEOHBIM IUIAHOM JMCLUUILIMHBI U YCTaHOBHTH, KAaKO€ KOJIMYECTBO YaCOB OTBEICHO
y4eOHBIM IUTAaHOM B IIeJIOM Ha W3Y4YCHHE IHCIMIUIMHBI, Ha ayAuTOpHYI0 paboTy C TperojaBaTelieM Ha JICKIHOHHBIX U
1a0OpaTOPHBIX 3aHATHAX, a TaKKe HA CaMOCTOATENbHY0 pabory. C Henbl0 ONTHMAaIbHOM CaMOOPTaHHM3alMKM HEOOXOAUMO
COMOCTaBUTh ATy MH(pOpMALUIO ¢ TpaUKOM 3aHATHH U BBLIBUTH HauOoJee 3aTpaTHBIE IO BPEMEHU M 00beMy TeMbI, UTOOBI 3apaHee
ONIPENeINTh AT cebs Tepruoipl OObeMHBIX 3amaHuil. llermecooOpasHO HadaTe padOTy € W3YYeHHs TEOPETHYECKOTO MaTepHaa,
OCHOBHBIX TEPMHHOB U ITOHATHH Kypca U ¢ MHCBMEHHBIX OTBETOB HAa MHWBU/IyaJIbHBIC U TECTOBBIC 3aJaHUSL.

2. IToaroroBka K JEKIMOHHBIM U JIAOOPATOPHBIM 3aHSATHSM.

Tpaguumonnoi#t ¢dopmoil mnpemogHeceHuss MaTepuana sBiusiercs Jekuusa. Kypc sekumit mo mpeaMery JaeT HeoOXOIMMYIO
nHQOpMALMIO TI0 W3YYCHHIO 3aKOHOMEPHOCTEH W TEHACHIWH pa3BUTHSA OO0BEKTa M TIpeIMeTa HWCCICIOBAaHMSA H3ydaeMOH
JUCIUIUIMHBL. JICKIIMOHHBI MaTepual PEKOMEHAYeTCsS KOHCIEKTHPOBaTh. KOHCHEKTHI IO3BONSAIOT OOYydYaromeMycsi HE TOIBKO
HOJIy9UTh OOJIbIIe MH(OPMAIIMN Ha JIEKIMH, HO U IIPaBUIILHO €r0 CTPYKTYpPUPOBATh, @ B JAbHEHIIEM - JIy4Ille OCBOHTb.

ITogroToBka K JTa0OPaTOPHBIM 3aHATHSAM HOCHT PA3NUYHBINA XapakKTep Kak IO COACPXKAHUIO, TaK M MO CIOXHOCTH HCITOTHCHHUS.
MHorue mabopaTopHble 3aHATHS TpeOYIOT OOJNBIION HWCCIENOBATENLCKOW paboThl, W3Y4EHUsS] JIOTIONHUTEIBHON HAyIHOM
mutepatypsl. Ilpexxae yeM NpUCTYHNHUTh K BBIMOJHEHHUIO Takod paboThl, 00ydaromeMycsi HeOOXOAUMO O3HAKOMHUTBCA OOCTOSATENBHO C
COZIep’)KaHUEM 3aJlaHus, YSICHUTh €ro, OLEHUTh C TOYKH 3PEHHs BOCIPUSATUS M 3alIOMUHAHHS BCE COCTABISIOLIME €0 KOMIIOHEHTHI.
PesynpraTel sKcrepuMeHTa, TpapuKH W T.JI. CIEAyeT CTPEMUTHCSA IIONYYUTh HETOCPEICTBCHHO IIPH BBITIONIHEHHH pPa0OTHI B
nabopatopun. JlabopaTopHas paboTa cuMTaeTCs BBIIOJHEHHOH TOJNBKO B TOM CiIydae, KOTAAa OTY4ET IO Hed mpuHAT. Uem ckopee
COCTaBJIEH OTYET M0CIIE IIPOBEJICHHUS pabOThI, TEM MEHbLIE OYJET 3aTpadeHo Tpy/la U BpeMEHH Ha ee 0hopMIIeHHE.

3. BeimosiHeHHE TOMAITHEH KOHTPOJIEHOM PabOTHI.

KontponmsHast pabota SBISETCS ONHUM W3 OCHOBHBIX BHJIOB CaMOCTOSTEIBHOW pa0OTHI, HaNpaBIeHHON Ha 3aKpeIUieHHue,
yriryoneHre 1 00oO0IIeHHe 3HAHUK MO AUcUUIUIMHE. Llenpio BBIMONHEHHUST KOHTPOJIBHOW paboTHl sBisieTcs (HOPMHPOBAHUE HABBIKOB
CaMOCTOSITENIEHOTO TBOPYECKOTO pEIICHUS] NPO(ECCHOHANBHBIX 3afad. 3afayaMy BBINOJHEHHS KOHTPOJBHOH pabOoThI SBISIOTCS
CHCTeMaTH3aIMs, 3aKpeIUIeHHWe, YIUIyOJeHHEe W pacIINpeHne NPHOOPETeHHBIX OOYyJarom[MMCsl 3HAaHWH, YMEHHH W HAaBBIKOB IO
quctirHe. OOyJaroniiAcs BEIOTHACT KOHTPOIBHYIO paboTy MO YIBEPKICHHOI TeMe IO PYKOBOJCTBOM IIPEHOAABATEIIs.

4. IToaroToBKa K MEPOIPHITHSIM TEKYILETO KOHTPOISL.




B KkoHIle M3ydeHHUs KaXkKIAOH TeMBI MOXKET IIPOBOAUTHCS TeMaTHYeCKash KOHTPOJIbHas paboTa, KOTOpas SBISETCS CPEICTBOM TEKYILETO
KOHTpOJs OLEeHKHM 3HaHuH. [logroroBka k HeH 3akirodaeTcsi B TOBTOPEHUM MNPONHAEHHOTO MaTepHana M IOBTOPHOM pELIEHHU
3aJJaHUH, KOTOPBIE pacCMaTPUBAIIICH HA 3aHATHAX, a TAKKE B BBITOJHEHNH 3aIaHUH [UI CAMOCTOSITEIIEHON PaOOTHL.

5. IloAroroBka K NpOMEKYTOUHOU aTTECTalUU.

IloaroroBka K 5K3aMeHy SIBIsE€TCA 3aKIIOUUTENBHBIM 3TallOM M3y4EeHHUs AUCIUIUIMHBI U SABIAETCA CPEACTBOM IPOMEKYTOUHOTO
koHTpons. IlogroroBka K 5K3aMeHy HpeAnonaraeT H3ydeHHEe KOHCIEKTOB JIEKIUH, pPEKOMEHIYeMOW JHMTepaTypbl M JpPYyrux
HCTOYHMKOB, TIOBTOPCHHE MAaTepHalioB J1aODOPAaTOPHBIX 3aHATHH. B mpomecce MOATOTOBKM K SK3aMEHY BBIABILIOTCS BOIIPOCHI, IO
KOTOPBIM HET yBEPEHHOCTU B OTBETE JIMOO OTBET OOydaromeMmycsl He sceH. JJaHHbIe BOIPOCH MOXKHO YTOYHUTH Y IperojaBaTes Ha
KOHCYJIBTAIMH, KOTOpast IPOBOJUTCS MEPE] FK3aMEHOM.




IIpunoxenue 1

®OHA OUEHOYHLIX CPEACTB

JI7Is1 TPOBEICHUS IPOMEKYTOUHOM aTTECTallMU MO TUCLUILINHE
Xumus

Hampasnenue noarorosku 35.03.06 ArponkeHepus
Hampasnennocts (mpoduis) mporpammer OakanaBpuara « T eXHIUECKHE CHCTEMBI B arpOOH3HECE»
Ksamudukanus 6akanaBp



1. Onucanue Ha3HAYEHMS U COCTaBa (POHIA OLIEHOYHBIX CPEACTB

Hacrostmuii ponx oreHouHbIx cpeactd (POC) BXoaAHT B cocTaB paboueii mporpaMMbl TUCITUTUTMHBI « XAMUS» U
npeHa3Ha4YeH Ui OLCHKH IUIAHUPYEMBIX pPe3yabTaTOB OOy4YeHHUs - 3HAHHWH, YMEHHI, HaBBIKOB, XapaKTePHU3YHOIIUX
3Tarbl POPMUPOBAHKS KOMIIETEHIMH (11.2) B MPOIecce U3YUICHUS JAHHON THUCUUITHHBI.

®OC BrmoyaeT B ce0s OIEHOYHBIE MaTepHAIIBI ISl IPOBEICHHUS IPOMEKYTOYHOH aTTecTaluy B hopMe 3a4ueTa.

®OC pa3paboTaH Ha OCHOBAaHUH:

- ®enepayibHBI OCYAapCTBEHHBIH 00pa30BaTENbHBIA CTAaHIAPT BHICHIETO O0pa3oBaHMs - OakanaBpHuaT IO
HarpasjeHuro noArotoBku 35.03.06 Arponnkenepus (npuka3z Munobprayku Poccun ot 23.08.2017 1. Ne 813);
- Tlonoxenust «O popmupoBannn (HOHIA OLIEHOUHBIX CPEJCTB JUISl IPOBEACHHS TEKyIIeH, POMEKYTOUHOU U
UTOTOBOMH aTTecTalu 00y4Yaromuxcsi 0 00pa3oBaTeIbHBIM IPOrpaMMaM BBICILIETO 00Pa30BaHUS.

2. IlepedyeHb KoMIeTeHUMH ¢ YyKa3aHueM JTanoB HMX (opMUpOBaHMA B IHpouecce OCBOCHHS

00pa3oBaTe/bLHON NPOrPaMMbI

— OIIK-1. Cioco6eH pemaTs THIIOBBIE 331291 MPO(GECCHOHATHHOM NesITeTPHOCTH Ha OCHOBE 3HAHUH
OCHOBHBIX 3aKOHOB MaTeMaTHYECKHX M €CTECTBEHHBIX HAYK C MPUMEHEHHEM HH(OPMAMOHHO -KOMMYHHUKAIIHOHHBIX

TEXHOJIOT Uil
Kon Jranbl GOpMUPOBAHMS KOMIIETEHIUH
¢popmupye B IIpoLiecce 0CBOEHHs 00pa30BaTeIbHOM NPOrpaMMBbl
Moii
KOMIIETEH HauanbHblit OcHoBHOM 3aK/II0YUTeIbHBIH

19700
Maremaruka Mertponorus, cTaHAapTU3anus u CucTeMbl HCKYCCTBEHHOT'O
Maremarika cepTHQHUKAIUSA MHTEIIEKTa
;((Dmnka OCHOBBI TPOU3BOICTBA ABTOMAaTHKa

MIMHA MIPOIYKIMH )KUBOTHOBO/ICTBA I'eonrdopmarmonHbIe
HauepraTenpnas reomerpust u
I'unpasnuka arpoTEXHOJIOTUU
WHXeHepHas rpadurka T I
MaTepHanoBeseH e i TEXHOTOTHA EIUIOTEXHUKA POM3BOACTBEHHAS MTPAKTHKA
KOHCTPYKLMOHHBIX MATEPHAIIOB Teopust MEXaHU3MOB U MallllH (ITpempmummoMHast IpaKTHKA)
OIK-1 OcHoBEI Ipom3BoicTBa npoaykiun | CHCTEMBI aBTOMaTM3UPOBAHHOrO | I'oCynapCTBEeHHas HTOroBas

PacTCHHEBOACTBA MIPOEKTUPOBAHUS aTTecTauus
TeOpeTI/I‘IeCKaH MEXaHHUKa
OCHOBBI HayYHBIX HCCICIOBAaHUI
Y4eOHast mpaKTHKa
(O3nakomuTeEIbHAS paKTHKA (B
TOM YHCJIC IOJTYUYCHUE NICPBUIHBIX
HaBbIKOB HaY4YHO-
HCCIIeI0BaTEIbCKON paboThl))

3. Ilnanupyemble pe3yJibTaThl OCBOEHHMS 00pa30BaTe/IbHOIl MPOrpaMMbl 10 IUCHUILIMHE, BbIPAKEHHbIE
yepe3 KOMNETEHIUH M HHAMKATOPBI UX JOCTHKEHUH, ONMMCAHHe KA OLleHMBAHMSA

Haumenona
HaumeHoBaHue
HHe
Koa n HaumMeHoBaHue OlIEHOYHOr0
Koa n HAaMMeHOBaHHEe HHAMKATOPA 0CTHKEHHSI KOHTPOJIAP
¢opMupyembIx . cpeacrBa
. (popMupyemoii KoMIeTeHunH yeMBbIX .
KOMIIeTeHIuii NPOMEKYTOUHOM
pasiesioB u
aTTecTaluu
Tem
OIIK-1. Criocoben Hcnone3yer OCHOBHEIE 3aKOHBI
peLLaTh THIIOBbIE MaTeMaTHIECKUX, €CTECTBEHHOHAYUYHBIX U
3a1a4u 00ENpPOPECCHOHATBHBIX  AUCIMILTMH ISt
. pellleHHst  THIOBBIX  NPO(ECCHOHATBHBIX
npodeccnoHaTbHOMI
3aj1a4 B 00JIaCTH arpOMHKEHEPUH Pasnen 1
JIeATeILHOCTH Ha TectoBbie
OCHOBE 3HaHHi OIK COACPHKaHMA 3aaHus 1
OCHOBHBIX 3aKOHOB 11 paboueii BOTMIPOCHI K
MaTeMaTUIECKUX 1 - HporpaMMel 9K3aMeHy T10
€CTECTBEHHBIX HAYK C ANCLHMILTAH JUCLHUILIAHE
IPUMEHEHUEM bl
MHPOPMAITMOHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOT Uil




st otleHKH c(hOPMHUPOBAHHOCTH COOTBETCTBYIONIMX KOMITCTCHIIMHI O JUCHUIUIMHE « XUMUS TPU MPOBEICHUH
IPOMEKYTOYHON aTTeCTalllH B (hopMe 3K3aMeHa IPUMEHSIETCSI CIeAYIONTast KAl OICHABAHUS:

[Ixana oreHUBaHUS

HEYJOBIETBOPUTEI OBJIETBOPHUTEIBH
Ne Kpurepun onenuBanust Y LHO p Me op XOpOILIO OTJINYHO
Iokaszarenu
Huskuit  ypoBens| IlpencraBnenst Teepnoe 3HaHue| Bricokuil ypoBeHb
YCBOEHHS 3HaHUsA TOJIKO| MaTepuana YCBOEHHS
YpoBeHb YCBOEHUS
MaTepHana. OCHOBHOTO MaTepuana,
oOygarommumcs
. IIpogeMoOHCTpUPOB | MaTepuana, HO He MPOJIEMOHCTPHUPOBA
TEOPETHYECKUX 3HAHUN U
1 aHo HEe3HaHME | YCBOEHBI ero HO YyMEHHE TEeCHO
YMEHHUE HUCIONb30BaTh HX .
3HAYUTENIbHON JeTaiu CBA3BIBATh TEOPHUIO
ISt peleHus "
9acTH C IPaKTHKON
poeCCHOHATBHBIX 3a7a4
TEOPETUIECKOTO
MaTepHuaa
OO6yuaromuiics OOyyaromuiicst OO0yuaromuiics OO0yuaromuiics
HCYBCPCHHO, C| HUCHBITHIBACT IpaBUJIbHO CBO60I[HO
GonpImmMu 3aTpyAHEHUs] IpH| NPUMEHSET CHpaBIISIETCS c
3aTPyAHECHUSIMH BBITNOJIHEHUH TEOPETHYECKHE 3aJavami,
BBINOJIHAET MIPAKTHYECKUX MOJIOKECHUS IIPH | BONPOCAMU u
MPaKTUYECKHE abor CIICHUH UMH  BHIAMHU
[IpaBuaBHOCTE  pelEHHSA p P p APYT A

2 paboTsI MPaKTUYECKHX MPUMEHEHUS
MIPAKTUYECKOTO 3aJaHHs .

BONPOCOB M 3ajad,| 3HaHUH, IPUYEM He
BIajeeT 3aTpyAHsAeTCS c
HeO6XO}II/IMLIMI/I OTBETOM npu
HaBbIKaMH H| BUAOU3MCHCHUU
IpUeMaMu X | 3aJaHui
BBIITIOJIHCHUA

3 | JlornuHocTs, CymiecTBeHHBIE Herounoctu B| I'pamotHoe u mno| McuepnsiBaromie
000CHOBaHHOCTb, OIINOKH, HET| OTBeTax, CYyIIECTBY MIOCTIEJOBATEIIBHO
YETKOCTb ~ OTBETa  Ha | OTBETOB Ha| HEIOCTaTOYHO U3JI0XKEHUE YETKO W JIOTHYECKH
BOIPOCHI JIOTIOJTHUTENbHBIE | TPaBUIIbHBIE TEOPETHYECKOTO CTpOIHO

YTOYHSOLIUE (hopMyITHPOBKH, MaTepuana, HE| U3Jaraercs
BOTIPOCHI HapyIIeHUs JloIycKas TEOPETHYECKUI
JIOTHYECKOU CYIIECTBEHHBIX MaTepHan
HOCJIEIOBATENIFHOCT | HETOYHOCTEH B
U B M3JOXKCHWH| OTBETE Ha BOIIPOC
HIPOTPaMMHOTO
MaTepHaia.

4 | PabGora B TeueHue | Mmerorcs Hmerores AxTHBHas, AKTUBHas,
CEMECTpa, HaJIM4ue MHOT'OYUCJICHHBIC MpOITYyCKH 3aH$ITI/II‘/'I, 3a10JKCHHOCTD 3a10JKCHHOCTD
3aJ0JDKCHHOCTHU 1o IMPOIMYyCKH 38.H$ITI/II71, qacTu4yHasa OTCYTCTBYET OTCYTCTBYET
TEKyIEMY KOHTPOJIO | 33J0JDKEHHOCTh 10| 33J0JDKEHHOCTB IO
yCIIEBa€MOCTH. TEKyIEMY TEKyLEMY

KOHTPOJIIO 3HAHUHM | KOHTPOJIIO 3HAHUU

CuibHBIC U CJTA0BIE DJIEKTPOJIUTHI.

4. TunoBble KOHTPOJIbHbIE 32JaHMSl WJIHM HHbIEe MATepHAJIbl, He00X0AUMbIe [JIsl OLEHKH 3HAHMII, YyMeHMH,
HABBIKOB M (WJIH) ONbITA AESITEJbHOCTH, XapAKTEPH3YIOIIUX 3TANbl (JopMUPOBaHNS KOMIETEeHIHUH B mpouecce
0CBOEHHsI 00pa30BaTeIbHOI MPOrpaMMbl

BO]'IpOCl)I AJISl MOATOTOBKH K 3K3aMEHY 1O JUCHHUIIJINHE
«XuUMus»

Hanpasnenue noarorosku 35.03.06 Arpounxkenepus

HanpasnenHocts (mpoduiik) nporpammel OakanaBpuaTa « TeXHUYECKUE CUCTEMBI B arpoOn3HeECe»

1. Xumus Kak OpeAMeT ecTecTBO3HAHMA. [IpeMeT XMMHU M ero CBA3b C IAPYrMMH HayKaMHu. 3HAUCHHWE XUMHH B
W3Y4YEHUHU MIPUPOJIBI U PA3BUTHUU TEXHUKH U CEITHCKOTO XO3SHCTBA.
2. XuMu3zaust CeIbCKOTO X03MCTBA. XUMUSI U OXpaHa OKPYXKAFOIICH CPeIbl.
3. Cremnenn BHeKTpOHI/ITH‘ICCKOﬁ JUCCOoMranu. q)aKTOpr, BIIMAKOIMUC Ha BCIWMYUHY CTCIICHU IHUCCOILUAIIUM.

4. KatomHble U aHOIHBIE TTOKPHITHIL. KOoppo3ns XpoMHpPOBaHHOTO KeJie3a MPHU HapyIICHUH IETOCTHOCTH MOKPHITHS

5. OCHOBHEBIE ITOHSATUS XUMUH: aToM, MOJICKYJIa, XUMUYECKHI QJICMCHT, MOJIb, MOJIIpHasd Macca.

6. OOmias xapakTeprCTHKa METAJJIOB, UX (PU3NYECKHE CBOMCTBA. 3aBUCHMOCTh CBOMCTB METAJIOB OT MX ITOJIOKEHUS
B nepuoaunueckoit cucreme 1. . Menneneena
7. BHyTpeHHee cTpoeHHE METaJUIOB. XMMHUYECKHE CBOMCTBA METAIIJIOB.




8. Xwumnueckoe paBHoBecue, npuHuun Jle Ilartense 3amuinre KOHCTAHTY XMMHYECKOTO PAaBHOBECHS PEAKIHMH:
Fezos(K)+3CO(r)—>2Fe(K)+3C02(r); Nz(r)+3H2(r)—>2NH3(r),

9. OcHOBHBIC 3aKOHBI XUMHUH: 3aKOH COXpPaHEHUs Macchl M SHeprur M. B. JIoMOHOCOBa, 3aKOH IIOCTOSHCTBA COCTaBa
XUMHUYECKUX coequHenuii [Ipycra.

10. JIErkne KOHCTPYKIMOHHBIE METaJUIbl. beprummii, Mmarauii, amoMuHnid. OU3NIecKne U XUMHUIECKHE CBOHCTBA, UX
COEIMHEHMUSI, CIIJIABhI, MCIIOIb30BaHNE B TEXHUKE. AM(OTEPHOCTh OKCHIOB M THAPOKCUIOB OCPHIUINS U aTFOMHUHUS

11. Koppo3us xy>keHOTO0 jKeJie3a B Pa3InIHON Cpeie.

12. Knacchl HEOPraHMYEeCKUX COEAMHEHHUI; OKCHJIbI OCHOBHBIC, KUCIIOTHBIE M aM(oTepHble. ONMIINTE XUMUYECKUE
CBOICTBa OKcHJa Kanblus U okcuaa cepsl (VI).

13. Tspkénble KOHCTPYKUMOHHBIE MeTaiuibl, d-anemenTs! [-VIII noarpymm.

14. Xumust 37€MEHTOB ceMeicTBa jkelle3a, MX CIUIAaBBI M HMX XUMHUYECKHe coequHeHHs. Hamummure ypaBHEHUS
peaxiui, c MOMOIIBIO KOTOPBIX MOJKHO OCYILIECTBUTh ClIeIyIomue IpeBpalCHUs:
Fe(OH)3—>Fe(OH)2C1—>FeOHC12—>FeC13—>Fe2(804)3.

15. KonneHTpanusi pacTBOpOB, CIIOCOOBI €€ BBIpaXEHHA. PaccumTaiiTe Maccy TMAPOKCHAA HATPUS M MacCy BOJBI,
HeoOxoxumyto it mpurotosieHus S00r 5% Moromero pacTsopa.

16. DxBUBAJICHT, KOJIMYECTBO BEIIECTBA SKBUBAJICHTA, MOJISIPHASI Macca SKBHBAJICHTOB. 3aKOH SKBHBAJICHTOB.

17.00mue TOHATHS O MOJYNPOBOJHHUKAX, WX XMMHUYCCKOH NPHPOIE, SHEPreTHUECKHE 30HBI (BaJICHTHAS,
3arnperéHHas ¥ 30Ha MPOBOJUMOCTH).

18. TlonsTie o mMOHOpHOI M akuenTopHOW npumecsix. O030p p-IMEMEHTOB O00JNAJAIOMINX IOJYNPOBOIHHUKOBBIMH
cBoiicTBamH (60p, yraeposl, KpeMHHM, repMaHuil u ap.). [IpuMeHeHe MoIypOBOAHUKOB B COBPEMEHHOM TEXHUKE.

19. Oxcuapl ¥ THAPOKCUBI MapraHna, uX cBoicTBa. OKHCINTEIbHBIE CBOIMCTBA MEpMaHraHaTa Kalks B Pa3IMYHBIX
cpenax.

20.3akon ABoranpo, ciaeacTBre u3 3akoHa. [loctosiuHas ABoraapo. [ToHsTHe 0 MOJSIpHOM 00BEME.

21. Crpoenue, kiaccuuKanus U CBOMCTBA OPraHMYECKUX COSTUHEHHH.

22. YTneBogopoasl M X IPOU3BOJHEIE.

23.CocraB M CBOWCTBAa OPraHMYECKOTO TOIUIMBA. TBEPAOE, KUAKOE W razoo0pasHoe TOIMBO. IloHATHE O (PH3HKO-
XMMHUYECKHX MTPOIECCaX TOPEHHS TOIUINBA.

24, KaTtoznHble ¥ aHOAHBIC TTOKPBITHA. KOppo3us XpoMHPOBaHHOTO jkelle3a IPY HApYIICHUHN [EITOCTHOCTH MOKPBITHS B
KHUCJION U HEUTpanbHOU cpene.

25. Bo3HHKHOBEHHE U Pa3BUTHE MPOOJIEMBI CTPOSHHMS aToMa. SnepHas Monens atoma o O. Pesepdopay.

26. CocTaB aTOMHBIX sifiep, MPOTOHHO-HeHTporHas Teopus [.J[. Urnarenko u E.H. Naniona. M3oToms!.

27. Xumust nonumMepoB. CrocoObl MoTyueHHs TOJIMMEPOB, PEaKLHK TOJINMEPH3ALUH U ITOJIUKOHACHCALIUH.

28.3aBUCHMOCTh CBOWCTB TIOJIMMEPOB OT COCTaBa M CTPYKTYpbl. XHMHSI TOJMMEPHBIX KOHCTPYKIIMOHHBIX
MaTepuaioB. IloarMepHbIe MOKPHITHS U KIIEH.

29. MeTo/I0M 3JIEKTPOHHOTO Oananca moadepure KO3(DPHUIUEHTHI, YKaXHTE OKHCIHTEIb M BOCCTAHOBUTEIL B
peakuusax: Zn+tHNO3kouy—Zn(NO3z)2+NO,+H;0;

FE(OH)2+OQ+H20—>F6(OH)3;

30. OcuoBueie moctymatel H. Bopa. KoprmyckynsapHo-BomMHOBOH ayamu3Mm 3ieKTpoHOB. OCHOBHBEIC IOJIOKEHUS
KBaHTOBOH XxuMuH. KBaHTOBBIE UnCIa, 3HEPreTHUECKHUE YPOBHH, ITOyPOBHHU, AaTOMHbIE OPOUTAIIH.

31. bepnmnuii, amomuHuid. PHU3NYeCKHe W XMMHYECKHE CBOWCTBA, MX COEAMHEHMS, CIIIABBI, HCIIOJIB30BAaHHE B
TexHUKe. Hanwmmre ypaBHEHHsS peakIMi, C IOMONIbIO KOTOPBIX MOXKHO OCYIIECTBHUTH CIEIYIOLINE IPEBPAIICHUS:
Be—BeO—BeCl,—Be(OH),—K>BeO,—BeSO4

32. Koppo3ust TEXHUYECKOT'0 JKeJie3a B Pa3IMYHbIX Cpelax.

33. Kondurypamus 37IeKTPOHHBIX opOuTaneii B MpocTpaHCTBE: s-, P-, -, u f — opburamu. EMkocTs ypoBHeil u
oypoBHEH. PacrnpeneneHue 3J€KTpOHOB B aTOME, NPUHIMI HauMeHbUIEW 3Hepruu, npasuio B. M.Kineukockoro.
3amonHeHne opOuTaneil AMeKTpOHaMH B peabHBIX aToMax, npuHiun [laynm, npasuio ['yHza.

34.Cnoco0bl  M300parkeHHst pacmpeneicHuss 3aekTpoHoB: 1) merom Koccenst; 2) aiekTpoHHBIE (GOPMYIBL, 3)
rpaduyecKue IEKTPOHHBIE CXEMBI. XapaKTePUCTHKA 3JIEMEHTOB UCXOSI U3 CTPOCHUS UX aTOMOB.

35. Marunii. duznueckue U XMMUYECKHE CBOMCTBA, COSAMHEHUs], CIIIaBbl, HCIOJIb30BaHNE B TEXHHKE.

36. CocraBbTe ypaBHEHUs! PEaKIMH sl ETIOUKH MTPEBPALLIEHHH:

Zn—>ZnC12—>Zn(OH)2—>NazZnOz—>ZnSO4—> Zn(OH)z

37.Tlepnonnueckuii 3akoH J[.Ml.MeHnneneeBa - OCHOBHOW 3aKOH XWMHH, €TO COBpeMEHHas (HOPMYIHPOBKA.
ITepuomuueckas cuctema xumMuueckux sieMeHToB J[.M.MenneneeBa kak rpaduueckoe n300pakeHHe MEePUOTUIECKOTO
3aKOHa, KaK KJIaCCH(UKAIUS aTOMOB TI0 CTPOSHHIO WX JIEKTPOHHBIX 000JI0YEeK.

38. I'pymiisl, IEPHOABI U CeMeWcTRa s, p, d, f — 3eMeHTOB.

39. AnoMuHU#, ero Qu3nuecKkhe M XUMHYECKHE CBOWCTBA; COCHUHEHMS AJIOMUHMS: OKCHI W THIPOKCHI, HX
cBoiicTBa. CIIIaBbl Ha OCHOBE QTFOMHUHUS, HCIIOJIh30BAaHUE B TEXHHUKE.

40. KunieHre U 3aMep3aHne pacTBOPOB. 3akoHbl Payms. Antudpusbl. IIpy kakoi TemmepaType 3amep3acT pacTBop,
coaepskantuii 1000r rmunepuna C3Hs(OH)z u 2000r BobI.

41. MeTanbl 1 HEMETaIIbl, UX IOJIOKEHUE B IIEPUOIMYECKOI cHCcTEME.

42.0OcHOBHbIE CBOMCTBa JJIEMEHTOB — aTOMHBIA paanyc, HJHEPrus HOHM3ALUM, CPOJACTBO K OJJEKTPOHY H
3NEeKTPOOTPHULATEILHOCTh, BO3MOXHbIE CTENEHU OKUCIIEHUS, OKUCIUTEIEHO-BOCCTAHOBUTEIILHBIE CBOMCTBA AJIEMEHTOB.
l3MeHeHne CBOMCTB 3JIEMEHTOB B Iepuojax W rpymmnax. OOmieHaydyHOe 3Ha4YeHHE IIePHOJMYECKOr0 3aKOHa W
nepuoguueckoit cucremsl J[.M1.Menneneesa.

43. XuMus METaIJIOB HOATPYIIIEI XPOMa, MX COSIMHEHUS, UCII0JIb30BaHUE B TEXHHUKE.

44.Peakiun  oOMeHa B pacTBOpax  OJJIEKTPOJMTOB  Ha  mpuMepax  peakimuid:  NapCOsz+HCl—;
Fe(OH)3+H2804—>.



45. Tumsl XUMHYECKOW CBSI3U: KOBAJICHTHAs, WOHHAs, Merawimdyeckas. Paborter Jlbtouca, I'eiitnepa, Jlomnmona,
Tlonuura u np. B yuyeHUH O XUMHUYECKoW cBsizu. MloHHasa cBsi3b, €€ Mpupojia, MOHHBbIE KpucTaiuibl. Kpucraminyeckue
BEILIECTBA C HOHHOM PEIIEeTKOM, X CBOMCTBA.

46. XuMus TIaTHHOBBIX METAIIOB, CTPOCHHWE aTOMOB IUIATHHBI, MAIUTATUS U PYTCHHS, OKCUIBI M THAPOKCHIBI, UX
CBOICTBA.

47. Metonom AIEKTPOHHOTO Oamanca nogoepure KO3 PHUITHEHTHI B YpaBHCHHSAX:
Zn+HN03(K0Hu‘)—>Zn(NO3)2+N02+H20;

48. Zn+HNO3pa35)—Zn(NO3)+NH4NOs+H,0

49. KoBasnieHTHas1 CBsI3b, €€ IPUPO/Ia U MEXaHU3M 00pa30BaHMUsI.

50. MeTo/ BaJIeHTHBIX CBSI3eH M MOJIEKYJSIpHBIX opOuTaneid. CriocoObl n300pakeHHs KOBAJICHTHBIX CBSI3€i, CBOHCTBA
KOB@JICHTHBIX CBSI3€il: UIMHA, SHEPIUsl, HACBIIIEHHOCTh, HAIIPABJICHHOCTb.

51.Tlonsitue o ruOpuUAM3alMKM aTOMHBIX OpOWTaNEed. G M T — CBA3M. Pa3HOBHAHOCTH KOBAJCHTHOH CBSI3U —
HETIONApHAA, TOJIIPHAst, JOHOPHO-aKIETITOPHAS

52.Menp, cTpoeHHEe aTOMa, COSNMHECHHS MEAHM W WX CBOMCTBA, CIUIaBBI HA OCHOBE MeAu. Hammmwure ypaBHEHUS
peaxmui, c TTOMOIIBIO KOTOPBIX MOJKHO OCYIIIECTBHUTD CIIEyIOIITIE TIpeBpaIIeHHS:
CuO—CuCl,;—Cu(OH),—Cu(HSO4)>—CuSOa4.

53.3amuTa MeTamwioB OT KOppo3uu. Pasnmnunbie BUIBI MOKPHITHA. KOppo3us HUKETUPOBAHHOTO JKejie3a B BOJHO —
BO3IYILIHOU cperie.

54. MeTtannuyeckas CBsA3b, €€ 0COOCHHOCTH, XUMUYECKIE CBOMCTBA METAJIJIOB.

55. AnromuHwMiA, ero aToMHbIe XapakTepucTuku. OTHOIIEHHE ATIOMUHMS K BOJE, KUCIOTaM, mieodaM. AJIIOMHUHUN B
crmaBax. CocTaBbTe€ YpaBHEHHS peakIMi, ¢ TIOMOLIbI0 KOTOPBIX MOXHO OCYIIECTBUTH HPEBPAICHHUSA:
Al—>Al(SO4)3—Al(OH);—AI(OH)2Cl—AICl;. [l OKHCIMTENBHO - BOCCTAHOBHTENBHBIX YPaBHEHHH COCTaBbTE
AIIEKTPOHHBIN OanaHc, K peakuusM oOMeHa COCTaBbTE HOHHBIC YPaBHEHUSI.

56.3akon ABoranupo u ero cieactBus. MomsipHbelii 00beM rasza. Kakas macca, Kakoe KOJMYECTBa BEIECTBA, KaKoe
YHUCIIO MOJICKYJ, KaKOE€ KOJIHMYECTBA IKBUBAIICHTOB COOTBETCTBYET 00BEMY Kuciopona 11,2 (1.y.).

57. KommurekcHsie coenuaeHmns. KoopaurannonHas Teopus Beprepa. MeToapl monmydeHus. BHYTpeHHS 1 BHEITHSASA
KOOpAWHAIIMOHHEIE c(epbl KoMIDIeKcoB. CTpyKTypa BHYTPEHHEH KOOpIAMHAIMOHHOW cdeprl. LleHTpanpHBIN aToMm -
KOMILIEKCO00Pa30BaTellb, TUTaHAbl, KOOPAWHAIIMOHHOE YHCIIO, 3aps]] KOMIUIEKCHOTO HOHA.

58. Xumudeckass CBs3b B KOOPIMHAIMOHHBIX COCAWHCHUSX. THIBI KOMIUICKCHBIX COCIOMHCHHWH. 3HaducHHE
KOMIUICKCHBIX COCIMTHEHUH B XHMHH, OMOJIOTHH, CETThCKOM XO3SHCTBE U TEXHHUKE.

59. Iunk, cTpoeHHe aTOMa, XUMAYECKUE CBONCTBA [IMHKA, COCTUHEHUS IIMHKA U UX CBOMCTBA.

60. Hanminure ypaBHEHHsI peakiuii, ¢ MOMOIIbIO KOTOPBIX MOXHO OCYIIECTBUTH CIEIYIOIINE HpPEBpaILCHHUS:
Zn—7ZnS04—Zn(OH);—(ZnOH)3P0s—Zn3(POs4)2. K peakuusim oOMeHa COCTaBbTe HOHHBIC ypaBHEHHs, K
OKHCJINTEIFHO — BOCCTAHOBUTEIBHBIM PEAKIIMAM COCTABbTE YPAaBHEHHUsI JJIEKTPOHHOTO OajaHca.

61. DiekTpos3 pacTBOPOB M paciuiaBoB. IlocienoBaTelbHOCTh PA3psiIKM MOHOB Ha JIIEKTPOAAX. OJIEKTPOIIH3
pactBopa cynbdara HaTpHUs.

62. O0paTUMOCTh XMMHUYECKUX peakiuil. XWMHYeCKOe PaBHOBECHE B TOMOTEHHBIX M TETEPOTEHHBIX CHCTEMaX.
CocTosiHHEe TWHAMHYECKOTO XUMHYECKOT'O PABHOBECHS, YCIOBUS WM TPHU3HAKKA PaBHOBECHOTO cocTosHuA. KoHcTaHTa
XUMHYECKOTO paBHOBECHS, €€ POJIb B OI[CHKE HAIPABICHHOCTH XUMHUCECKUX PEaKIUii.

63. CMmemieHre paBHOBECHS TPH W3MEHEHWW KOHICHTPALMW PEarupyloIldX BEMIECTB, TEMIIEPATYphl W ABJICHUS.
[puanun Jle - Hlarense. Ponp mpencraBneHuid 0 XMMAYECKOM PAaBHOBECHH B MOHUMAaHHWH W OICHKE XMUMHYCCKHX H
OMOJOTUYECKHX MPOIECCOB.

64. TexHUYeCKUiI Tporpecc M JKOJIOTHYECKHE MpOoOJeMbl. Poiib XMMHUM B pEIICHHH HSKOJOTMYECKUX IMPOOJIeM.
IIponykTel TOpeHHs TOIUIMBA U 3allUTa BO3AYIIHOTO OacceifHa oT 3arps3HeHus. Bomopoanas suepreruka. [lomyuenne u
HCIIOJIB30BaHUE BOIOPO/IA.

65. Dneprerudeckue 3pexTsl XUMUUECKUX PeaKiy. BHYTPEHHSISI SHEPIUsi U SHTANbIH 00pa30BaHHUs XUMUYECKUX
coeauHenuit. Tepmoxumus. [lepBoe Hayano TepMOAMHAMUKH, €r0 3HAUEHHUE U IPUMEHEHHUE.

66. THITBI OKMCIMTEIFHO — BOCCTAHOBHUTEJIFHBIX peakuuil. BaskHeline okucInUTEeNM M BOCCTaHOBUTENH. MeTomoM
3JIEKTPOHHOT0 OanaHca nojaodepuTe K03 GUINESHTHI:

67.Fe+Cl,—FeCls;

68. Hg+H NO3 (pagﬁ,)—>Hg(N03)2+NO+Hzo;

69. DeKkTpos3 pacTBOPOB, MPUMEHEHHE €T0 IS OJTy4eHHs M papuHUPOBaHMS METAJUIOB (HAa IpHUMeEpe IJIEKTPOIIHN3a
cynb(hara MeIH ¢ METHBIM aHOJIOM).

70.3akon I'.U. T'ecca, crnencTBusi U3 HEro, MPUMEHEHHE JJISl PACYETOB TEIIOBBIX 3(P(HEKTOB XUMHYECKUX PEaKIIHIA.
TemnoTsr 06pa30BaHuUs M TEIUIOTHI CTOPAHNS XMMUYECKHUX BEIIECTB HA PUMEpPaxX PEaKIid OKUCICHUS Pa3IMIHBIX BHIOB
TOTIIINIBA.

71. Kaxue mporeccsl MpOMCXO AT IMTPH KOPPO3UH IIUHKA, IOKPHITOTO cioeM meau? Kakoe 3To mokpeiTre?

72. Beruncnute maccy xiopuaa xxenesa (111), Heooxonumyro amst mpurorosnenus 300min 0,011 pactBopa.

73.BTopoe Hayanmo TEPMOJIUHAMUKH. DHTPONUS M € M3MCHEHHE B XUMHYCCKHX TNpolieccax. DHeprus ['mboOca.
VYcioBre caMOMPOU3BOIBHOTO MPOTEKAHUS XUMHYCCKHX peakiuid. PacyeTsl M3MEHEHUI SHTPONMUHM U dHepruu [ udbbca
JUTSL OTIPEJICIICHUS HAMIPABICHHOCTHU MPOTEKAHMUSI XUMHYCCKHX IIPOLIECCOB.

74. Xumudeckas Koppo3usi METAILIOB, ¢ IPpUYHHBL. KOppo3us amOMUHKS B KUCIBIX M HICTOYHBIX Cpeax.

75. Xemne3o, ero gusndeckue u xumudeckne cBoiictpa. CoequHenus xene3a. CruaBbl jxese3a. UyryH u cranib.



76. CKOpoCTh XMMHUYECKHX PEaKLUH U e€ 3aBUCHMOCTb OT KOHLEHTPALIMU M TEMIIEpaTyphl. 3aKOH JIEHCTBYIOIIMX Macc
K. T'ymea6epra u I1. Baare. KoHcranTa ckOpocTH XUMHUYECKOW peakinu, ee hu3udeckuii cmbica. 3akoH Bant-T'odda.
DHeprus aKTHBAIHH.

77.CunmpHBIE DIEKTPONUTHI, MX Aucconuanys. COCTOSHHE CHIBHBIX JIICKTPOJIMUTOB B PacTBOPax, aKTUBHOCTh U
K03 PHUINEHT aKTUBHOCTH HOHOB.

78.MetomoM 3ieKTpoHHOTO Gamanca mnoxdepute Kodddumuentsl B ypaBHeHHSX: CutHNO3(om)—Cu(NO3),
+NO,+H,0; Cu“"HNO}(pagﬁ‘)—) Cu(N03)2 +NO+H.0;

79. BiausiHre KaTanu3aTopoB Ha CKOPOCTh XUMHYECKHUX peakuuii. [ OMOreHHbIH 1 reTeporeHHbIi KaTanu3. MexaHu3m
JICWCTBHS KaTaln3aTopOB B TOMOI'€HHOM U T€TEPOTreHHOM KaTanu3ax. IHruOUTOphl M MpOoMOTOpEI B Katanuse. [lonsTue o
LEMHBIX PEaKIUsIX TOPEHUS TOILUIHBA.

80. Peaknuu oOMeHa B pacTBOpax JIECKTPOIMTOB HAa MPUMEPax: Na,CO3+HCl—; Fe(OH)3+H2S04—;

81.'anpBaHOKOPPO3MS, NPUUUHBEI €€ BOSHUKHOBeHHSA. Koppo3us cIulaBa aqfOMHUHHS W MEAHM B PA3IMYHBIX Cpelax.

82. IToHsATHE 00 BNEKTPOAX M DIEKTPOIHBIX MOTeHIManax. CTaHAAPTHBINA BOAOPOAHBIH AJIEKTpoX. Pan cTaHmapTHBIX
3JIEKTPOAHBIX MOTEHIMATIOB. YpaBHeHUe HepHeTa. ["'anpBaHnYECKUE 37IEMEHTHI.
83. Peakunu oOMeHa B pacTBOpaX AJIEKTPOIUTOB Ha MPAMEPAX: Na,CO3+HCl—; Fe(OH)3+HSO4—;.

84.Crpoenue aroma xpoma. OKCHIABI M THAPOKCHABI XpoMa, UX xapaktep. OTHOIICHHE XpoMa K CHJIBHBIM
OKHCIIUTEIISAM.

85.O0mue cBemeHus 0 pacTBopax. Twuiel pacTBOpoB. BoaHbIe W HEBOIHBIC PACTBOPHL. DHEPreTHKa IMporiecca
pacTBopeHUsl. PacTBOPUMOCThH BEIIECTB. 3aBUCHMOCTh PACTBOPUMOCTH OT MPHUPOABI M CBOMCTB pPACTBOPUTENS M
pPacTBOPEHHOTO BEILIECTBA.

86. AM(oTepHbIC 3IEKTPOIUTHI, UX aucconuaius. CoCTaBbTe MOHHO—MOJCKYJSIPHBIC YPaBHCHUS B3aUMOJCHCTBUS
runpokcuaa xpoma (II1) ¢ kucnoTamu u menogamu.

87.TampBaHmueckue 31MeMeHTH. [Ipomecchl, MPOTEKAMNINEe Ha AJIEKTPOAax. DJIEKTPOIBIDKYIIAs CHJIA DIIEMEHTA.

88. TIpoTeKTOpHas 3aIUTa METAIIOB OT KOPPO3HH. DIleKTpo3amuTa. HrHOGHTOpbI KOPPO3HH.

89. Crpoenme artoma skene3a. GU3NUECKHE W XUMHIECKHE CBOHWCTBA. KOPPO3HS TEXHHUIECKOTO JKelle3a B PasIMIHBIX
cpenax.

90. KoHIleHTpaIys pacTBOPOB, pasjIMuHbIE CIIOCOOBI €€ BBIpaKEHHs. XapaKTepHBIE CBOMCTBA PACTBOPOB. 3HAUEHHE
pacTBOPOB B MPUPOJIE, XUMHH, CEIbCKOM XO3SIIICTBE U TEXHUKE.

91. CocraBbTe CXEMbI 3JIEKTPOJIN3a PACIIABA U PACTBOPA XJIOPH/IA KaITHS

92 Hanumure YpaBHCHUA BHGKTpOHHTquCKOﬁ Jucconuanuu: XxJjopujaa TUAPOKCOATIOMUHUA, CUIIMKATa HATpPUA,
rugpodocdara xenesa (I11), cepHO KUCTOTHI

93. AtomMHO-MOIEKyIIsipHOE yaeHre. ATombl. OTHOCHTENBHAS aTOMHAS M MOJIEKYJIpHas Macca. 3aKOH COXpaHeHHs
Macchl BEILECTB, €ro 3HaueHue B XxuMmuu. OIpenenuTe Maccy KapOoHAaTa Kajbllus, eCd KOJIM4eCTBO Mojekyn 0,6%10%,

94.Teopust BepHepa KOOpAMHAIMOHHBIX coeAuHeHMH. Hamummure KoopanHanmoHHYIO (opMmyny, yKakuTe
KOOPJMHAIIMOHHOE YHWCIIO M 3apsi] KOMIUIEKCOOOpa3oBaTelsl, 3apsiyl BHYTpeHHEH cdepbl M BbIpaKeHHE KOHCTAHTHI
HECTOMKOCTH Ut TeKcHuTpokoOamsTarta (111) kanpmums

95. OcHOBHBIE CIIOCOOBI BHIPAKEHHSI KOHLIEHTPAILMK pacTBopa. PaccunTaiite Maccy cynbgara HaTpusi, HEOOXOIUMYIO
qutst mpurotosiienust 300 mi 0,1 H pacTBopa

96. Kitaccudukalys OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEaKIi.

97. Onexrponus. ['anbBaHocTerus. PadunnpoBanue. CocTaBbTe CXeMbl 3JIEKTPOJIM3a paciulaBa U pacTBoOpa XJIOpHIa
KaJus

98. AtomHO-MoOJeKysipHoe  yueHue. CoBpeMEHHbIE NpEICTaBICHUS O CTpoeHuH aroma. Jlaiite momHyIO
XapaKTepUCTHUKY JIEMEHTAa — KPEMHUIL.

99. Kopposust MeraimnoB. IIporekropHas 3ammTa. Hamummure npouecchl, MpOTEKaroliie MpHU KOPPO3HMH JIY>KEHOTO
JKele3a B KUCIIONW U BO3AYIIHO-HEUTpaIbHOH pefe.

100. OcHOBHbIE TIOJIOKEHUSI TEOPUH DJIEKTPOJIMTHYECKOW Jaucconnanuy. Hamummre ypaBHEHHs IUCCOLMALNHU
JJIEKTPOJIMTOB: THUAOKcHIa Oapus, Hutpara xpoma (lll), rmapoxapOonara MarHus, XJIOpuzaa JIUTHIPOKCOATIOMHHUS,
(hochopHOM KHCTOTHI.

101. Karanmutuyeckre peaklMd M KaTajdu3aTopbl. ['OMOTeHHBIH W TeTepOreHHbI KaTaiu3. Bo CKoJbKO pa3
YBEJIMYUTHCS CKOPOCTh PEAKIUU NPH ToBbleHun Temnepatypsl ¢ 20°C 1o 100°C, ecniu TemneparypHblii ko3 duuuent
pasen 27

102. Xumuueckue cBOMCTBA BOJILI. B3anMoielicTBHE BOIBI ¢ METAIUIAMM, OKCHIAMH, COJISMHU.

103. I'maponn3 coneil. CreneHp TUAPOIN3a, KOHCTaHTA rHapoin3a. COoCTaBbTe MOJICKYISIPHOE U HOHHOE ypaBHEHHS
THIpOJIM3a: a) KapOoHaTa HaTpHs, 0) HUTpaTa IMHKA.

TecroBbie 3alaHuA

1.B no6OYHBIX TOATrPYIIAaX PACIOI0KEHBI JICMCHTHI:

a) B aTOMaX KOTOPBIX BAJICHTHBIC AJICKTPOHBI HAXOSATCS TOJIBKO HA MPEBHEIIHEM YHEPreTUYECKOM YPOBHE;
0) TOJILKO YETHBIX PSIIOB OOJBIINX TTIEPUOJIOB;

B) TOJIBKO METAJUIbI, IPOSIBJIIONINE BaJICHTHOCTD 2;

T) TOJIbKO dJIeMeHTHI d- 1 f- ceMelcTB.



2.YKaxnTe sl METAUIOB, B KOTOPOM OHH IIEPEUYHCIICHBI B ITOPSAKE YMEHBIICHUSIX MCTAUTMYECKUX CBOMCTR:
a) JKere30, ATFOMUHHH, HATPUH;

0) HATpWIi, AMOMUHHIA, JKEIIe30;

B) HAaTPHH, JKEJIe30 , ATFOMUHHIA;

T) aTFOMAHUH, HATPHH, JKee30.

3.B xakoMm pAaay METAJUIOB, XUMUYCECKHUC CUMBOJIbI KOTOPBIX MPUBEACHBI HUXKC, MCTAJINIMYCCKUC CBOICTBA CcJIeBa HalpaBo
pactyr:

a) Na, K, Rb;

6) Ca, Be, Mg;

B) Mg, Na, Al;

r) Na, Li, Mg.

4. AMOMIHAHN B IPOMBIIUIEHHOCTH MOTYYafOT:
a) BOJOPOIOTEPMHUEH;

0) PIIEKTPOIIN30M pacIlIaBa;

B) 3JIEKTPOIM30M PACTBOPA;

I') MeTaJUIOTepMHUEH.

5.Co menoyamMu B3aMMOAEHCTBYIOT:
a) aM(pOTEepHBIC METAJUIBI;

0) KOHCTPYKIIMOHHBIE METAILIIBI;

B) IEI0YHO3EMENTbHBIE METAJLIbI;
T') IIETIOYHBIC METAJUIEL.

6.Pa3baBieHHBIC KHCIIOTHI HE PEarupyroT

a) ¢ aM(QOTepHBIMU METAIUIAMU;

0) ¢ MeTaUTaMH, CTOSIIMMHE B Py HAIPSDKSHHS 10 BOAOPOA;

B) ¢ MIEIOYHO3EMEIbHBIMU METAILIAMHY;

T) C MeTaJIaMH, CTOSILLIUMH B Py HalpsDKEHHs MOCIIe BOIOPO/IA.

7.1IpogykTamu peakuuii B3aUMOJIEHCTBUS METAIIOB C KOHIICHTPUPOBAHHBIMH KHCIIOTAMH SIBIISIFOTCSA:
a) COJIb PearupyrouIero MeTasuia, BOJOPOI;

0) coJib pearupyolero MeTauia, MPOAYKT BOCCTAHOBJICHUsI KUCJIOTOOPAa3yIOIIero 3JeMeHTa, BoJa;
B) OKCHJ] PEarupyroIero MeTauia, MpoJIyKT BOCCTAHOBJICHHS KUCIOTOOPA3yIOIIEro 3JIeMeHTa, BOJIa;
T) COJIb PEarupyroIiero MeTasa, OKCUJl Pearupyroiiero MeTasuia, BOA0po/I.

8.C Bomoit B3aMMOIEHCTBYIOT:

a) aM(oTepHbIC METAJUIEL,

0) IIeJIOYHBIE METAaJLIbI,

B) METaJLJIbI, CTOSIIKE B PSIy HAMPSKEHUS 10 BOAOPOA;

') METaJUIBI, CTOSIIIIUE B PSIIy HANPSIKSHUS TIOCIIE BOIOPO/IA.

9.Merasuibl B3aUMOJICHCTBYIOT C COJISIMH

a) 6oJyiee aKTUBHBIX METAJJIOB,

0) MeTaJIoOB, CTOSIIIUX B PSATY HAMPSHKEHUS 710 BOJAOPOIA,;

B) MCHEE aKTUBHBIX METAIUIOB;

T') METAJUIOB, CTOSAIIMX B PSAY HAPSXKEHUs MOCIe BOJOPOJIA.

10.I1pu B3auMOIEHCTBHY MeTaIa C @30THOW KHUCIOTON BOCCTAHABIMBACTCS:
a) BOAOPOT;

0) azor;

B) KHCJIOPO/T;

T) METaJlL.

11.Bomopo HUKOT/1a HE BOCCTaHABIUBAETCS METAJIIOM:
a) U3 a30THOM KUCIJIOTHI;

0) U3 CepHOM KUCIIOTHI ;

B) M3 XJIOPOBOJOPOJAHON KUCIIOTHI;

r) U3 pochopHOil KUCIOTHI.

12.C xuciaopooM He B3aUMOJICHCTBYIOT:

a) aM(oTepHbIEC METAJLIbI;

0) mEnoYHO3eMeTbHBIE METAIIIIBI;

B) METaJUIbI, CTOAIINE B PSIly HANPSDKEHHS 10 BOLOPOAA;
) 0JaropoHbIE METAJLIbI.



13.K npOMBIIUIEHHBIM CIIOCO0aM MOJTYYSHHUsI METaJNIOB BOCCTAHOBIICHUEM M3 Py HE OTHOCATCS:
a) MUPOMETAILUTYPTHS;

0) THAPOMETAILTYPTHs;

B) 3JICKTPOMETAIUTYPIHS;

I') OTHEJICHHE OT IYCTHIX TIOPOJ.

14 Kakoii o2JeMeHT SBISETCS BOCCTAHOBHTENEM B pEaKkOUsAX METAUIOB C pa30aBICHHBIMH KHCIOTaMH, C
KOHLIEHTPUPOBaHHBIMH KUCJIOTAMH, C a30THOW KHCIIOTOH J1F000H KOHIIEHTpauuu?

0) KHUCIOTOOOPA3YIOIIHI IJICMEHT;

B) METaJLT;

T') KHCIOPOJ.

15. M nerTnduKaIis BemecTB — 3TO:

a) pa3JeJICHUEe CMECH BEIIIECTB;

0) KaueCTBEHHBIN aHAJIN3 ATOMOB, MOJICKYJI, TIPOCTBIX M CIIOKHBIX BEIIECTB;
B) KOJINUECTBEHHBIM aHAIN3 TPOCTHIX U CIIOMKHBIX BEIIECTB;

I) aHAJIM3 U3MEHEHHUS KOHIICHTPALIUi BEIECTB B XOJIe XUMHUYECKOH peakIuu.

16. Cneuuduyeckue peareHTsl — 3TO:

a) peareHThl, B3aUMO/ICHCTBYIOIINE C HOHAMU OJJHOW aHATUTUYECKOU TPYIIIbI;
0) peareHThl, B3aUMOJCHCTBYIOIIUE C OJHUM CIOHBIM BEIIECTBOM;

B) peareHThl, B3aMMOJICHCTBYIOIINE C OJHUM BUIOM HOHOB,;

T') peareHThl, B3aNMOACHCTBYOIIIE C HECKOJILKUMH HOHAMHU.

17.B kakux ciaydasx NIPUMEHSIOT CHCTEMaTHIeCKIH aHaIN3:

a) IpY HAJTMYUH B aHATN3UPYEMOH NpoOe MEMIAIOINX HOHOB,;

0) IpH UCTIONIB30BaHUH TOJBKO CIIEIM(UUECKIX PEareHTOB;

B) IIPY OTCYTCTBHH B aHAJIM3UPYEMOH MpoOe MEIIArONINX HOHOB;
T) IPH UCTIOJIL30BAHUH TOJILKO I'PYIIIOBBIX PEareHTOB?

18.B kakux ciydasx NIpUMEHSIOT IpOOHbBII aHaH3

a) oOHapy)XeHHe NOHOB IIPH HAJIMYHMH B aHAIM3UPYEMOH MPOOE MEUIAIOINX HOHOB U UCIIOJIb30BAHMH TOJIBKO IPYMIOBBIX
PEareHToB;

0) oOHapyXeHHe HOHOB NpPU OTCYTCTBMM B aHAJIM3MPYEMOH NpoOe MEIaloluMX HOHOB M HCIIOJIb30BAHHH TOJBKO
IPYIIIOBBIX PEarcHTOB;

B) OOHapyXeHHE HOHOB B OTACIBHOW IOPLUUHM AHAIU3UPYEMOTrO pPAcTBOpa NPH WCHOJB30BAaHUH TIPYIIOBBIX,
CIIeIM(UICSCKUX U CEICKTUBHBIX PEareHTOB, IIPOM3BOJMMOE B JIFOOOU MOCIIEI0BATEIBHOCTH;

r) oOHapy)XeHHE WOHOB B OTIENBHOH MOPLHH aHAJIM3UPYEMOro PacTBOpPa MHPH HCIONB30BAHUH CHEHU(DUYECKUX H
CEJICKTHBHBIX PEarc¢HTOB, IPOU3BOAMMOE B ONPEACIEHHOMN MOCIIEIOBATEIILHOCTH?

19.006HapyxaeMblit MUHUMYM — 3TO:

a) KOJIMYECTBO MOHA, KOTOpOe ynaércst 0OHapyXuTh B 1 M1 IpoOBI;

0) HauMeHbIIIee KOJIMYECTBO HOHA, KOTOPOe YAa€Tcs 0OHAPYKUTh C IIOMOIIBIO JAHHON peaKIiy B Mpooe;
B) MaccoBasi JI0Jisl HOHA, CoAiepIKaIiasics B 1 M1 IpoObI;

T') HanOOoJIbIIIee KOJTMUECTBO HOHA, KOTOPOe YAa€Tcs 0OHAPYKUTH C TIOMOIIBIO0 TAHHOW PEaKITHH.

20./1y11 aHaTUTHYECKUX peakLnii 00HapyKaeMblii MUHUMYM (IIOPOT YyBCTBHTEILHOCTH) HE PEBHIIIAET
a) MaKpoaHallu3;

a) 10 mxr;

0) 50 Mk

B) 75 MKT;

r) 100 MKT.

21.He siBisieTcst «CyXUM» COCOOOM BBITTOJIHEHHS aHATMTHYECKUX PEaAKI[HIA:
a) OKpaIliBaHKe MJIAMCHH;

0) moy4eHne IBETHBIX CTEKOT,

B) METOJ PAaCTHPaHUs aHAIM3HPYEMOTO BELIECTBA C PEareHTOM;

T) IOJIy4EeHUE 0CalKa.

22 .CynpdunHas xkinaccu(puKanys KaTHOHOB BKIIIOYAET KOJIMYECTBO AHAJTMTHYECKHUX IPYIIIL:
a) 3;
0) 4;
B) 5;
r) 6.



23.]151s1 orpeienieHust KoJM4ecTBa uccieayeMoro Bemectsa Maccoit 0,05 — 0,50 r wim B 00béme 1 — 10 M1 uCcnonb3yroT
METOJl aHaJIN3a:

a) MaKpoaHaJIn3;

0) IOTyMUKpOaHaJIH3;

B) MUKpOAHAIIN3;

T) yIBTPAMHUKPOAHAIIH3.

24 K omnepanysiM Ka4eCTBEHHOTO aHAJIN3a HE OTHOCUTCS:
a) HEeHTPUPYTUPOBaHUE;

0) npoxanuBaHUE;

B) OCaXXJCHUE;

T') TATPOBAHUE.

25.K 3purensHbIM 3¢ dexTaM aHATUTHIECKUX PeaKnid He OTHOCHUTCS:
a) BBINTAJICHUE OCAJIKa;

0) BBIZICTICHUE Ta3a;

B) BBIICIICHUE TEILIa;

I') I3MCHCHUE OKPACKH.

26.YKaxuTe psili METAJIOB, KATHOHBI KOTOPHIX OTHOCSTCS K MEPBOI aHAIMTHYCCKON TPYIIIE:
a) HaTpHi, XpoM, KaJInii;

0) xanuii, MarHui, HaTPHiA;

B) MarHui, HaTpUH, aTIOMUHUH;

T') UMHK, JIUTUH, MarHui.

27.Kaxue U3 HIKSTIPHUBEICHHBIX HOHOB MEIAIOT ONPE/ICIICHUIO HOHA HATPHS:
a) HAYero He MeIlaeT;

0) MOH KaJHns;

B) HOH Oapus;

T) cynbdar-uon?

28.Kakue 13 HIKeTpHUBeIEHHBIX HOHOB MEIIAIOT ONPEICICHHIO XJIOPHUA-HOHA:
a) MOH aMMOHHUSI;

0) HUYero He MEIIaeT;

B) MOH MarHus;

r) KapOoHAT-HOH?

[Tpumep Ouiera K SK3aMeHY

OI'bOY BO Barckuii TATY
Buner Nel
110 IUCUUIUIMHE «XHUMHUSD)
Bomnpocst
1. PactBopHI cabbIx anekTponuToB. CryneHuyaras aucconuanys. CrerneHb 1 KOHCTaHTa JIMCCOIMAINH ClIa0bIX
anekTpoauToB. OT Kakux (akTopoB OHM 3aBHUCAT? 3aKOH pazOasieHust OcTBaIbA.
CBoiicTBa KOBAJICHTHOM CBSI3U:. SHEPTHsl, AJIUHA, KPATHOCTb, MOJSIPHOCTD, HAIIPABIEHHOCTh, HACBIIIAEMOCTb.

3. Tlomstue 00 OHEPIruu HOHHU3AIUH, DHEPIruu CpoOACTBA K IJICKTPOHY, SBJICKTPOOTPULATCIIBHOCTH. Kakwue
CBOICTBAa aTOMOB OHU XapaKTCPU3yroT.

>

3aB. xadeapoit / /

5. Metoauyeckne MaTepHajbl, ONpeae/siONINe MPONEAyPhl OLeHNBAHUSI 3HAHMI, YMEHMIi, HABBIKOB 1
(W) oNMbITA IEATETLHOCTH, XapaKTEPU3YIOUINX 3Tanbl (JOPMUPOBAHMS KOMIIETEHIIHIA.

IIpoueaypa oueHuMBaHMUS 3HAHWWA, YMEHUN M HABBIKOB TPH TMPOBEICHUU IPOMEXKYTOYHOM aTTEeCTallMM II0
JTUCTIHTUIAHE «XUMHS» B (popMe IK3aMeHa:
[opsimox opraHm3anuyd W TPOBEAEHHS MPOMEXKYTOYHOW aTTecTauy oOydaromerocs, (gopma mpoBeneHus,



npoLeaypa IOJIy4eHHs 3aueTa, CPOKM M HHBIE BONPOCH omnpenesieHbl [lojloskeHneM O MOpsIKe OpraHu3alud U
IPOBENICHUS TEKYLIEro KOHTPOJIS YCIIEBAeMOCTH M IIPOMEKYTOYHON aTTeCTalluy 00y4alomuXCsL.

IMponenypa oneHNBaHYs 3HAHUH, YMEHUH 1 HABBIKOB IIPH IPOBEICHUHN 3a4eTa IIPOBOAUTECS B JIBa dTalla.

1 stam: [TuceMeHHBIH OTBET Ha OmneT (moaroToBka B TeueHue 10...15 MunyT).

2 sram: YcrHbIHA oTBeT o Omery (10...15 muayT + 10...15 MEHYT yTOYHSIOMKE W JONOTHATEIEHBIC BOTIPOCHI).

HroroBas orieHka TIPOCTABJIIETCS HA OCHOBE IIKAJIBI OLICHUBAHUA.



ITpunoxenne 2

®OHJI OHEHOYHbBIX CPEACTB
JUTA TIPOBEACHUSA TEKYIHICTO KOHTPOJIA YCIEBAEMOCTH 1O AUCHUITIINHE
Hanpagnenue noaroroBku 35.03.06 Arpoun:xkeHepust
HampasnenHocts (mpoduis) mporpammel OakanaBpuara « [ eXHIHYECKHE CHCTEMBI B arpoOH3HECe»



1. Onucanue HA3HAYEHHSI M COCTABA (l)OHZla OICHOYHBIX CPEACTB

Hacrosmmuit ¢porz onerounsix cpeacts (POC) BxomuT B coctaB pabodeil mporpaMMbl AUCIHUILIHHE XUMUS H
npeaHa3Ha4YeH i OLUEHKH IJIAHUPYEMbIX Pe3yJIbTaTOB OOyuYeHHs - 3HAHHM, YMCHHH, HABBIKOB B IIPOILIECCE M3YUCHHS
JIAHHOH TUCIUIIIHHBI.

®OC BxroUaeT B ceOsl OIIEHOYHBIE MaTEPHAJIBI IS MTPOBEACHUS TEKYIIETO0 KOHTPOJS B (hopMe TECTUPOBAHUS U
BBIMOJIHEHHS JOMAIITHEH KOHTPOJIBLHON paOOTHI.

®OC pa3paboTaH Ha OCHOBAHUH:

- depnepanbHBI TOCYIAPCTBCHHBIM 00pa30BaTENbHBIA CTAHIAPT BBICIICTO0 OOpa3oBaHUsA - OakajgaBpuaT IO

HarpasjeHuro noArotoBku 35.03.06 Arpounskenepus (npuka3z Muno6prayku Pocenu ot 23.08.2017 r. Ne 813);

2. IlepeyeHb KOMIIeTeHUMH, POPMHUPYEMBbIX NPH U3YyYeHUH JUCHHUIINHBI:

— OIIK-1: CnocoOeH pemaTh THIOBBIE 3aaul IPO(HECCHOHATBHOMN eI TEeTFHOCTH Ha OCHOBE 3HAHHHA
OCHOBHBIX 3aKOHOB MaTeMaTHYECKHX M €CTECTBEHHBIX HayK ¢ MPUMEHEHHEM HH(OPMaMOHHO-KOMMYHHUKAIIHOHHBIX

TEXHOJIOTUH

3. BaHk OLIEHOYHBIX CpeaCcTB

Jlnst OUEeHKH 3HAHWM, YMEHH, HaBBIKOB M ONbBITA JEATENLHOCTH, XapaKTEPH3YIOIIUX JTalbl (OPMUPOBAHUS

KOMIIETCHIIMI B Ipouecce OCBOCHUS UCHUTIIAHBL «XUMHUS HCHOJIB3YIOTCA CICAYIOMNE OCHOYHBIC CPEACTBA!

Kon u Kon 1 HaumeHOBaHME HHIUKATOPa Kpurepun HanmvenoBanu | HaumeHnosa
HalMEHOBAaHU JOCTHKEHHS (POPMUPYEMON KOMIIETEHIIUH OIICHUBAHUS e HUE
e KOHTPOJIMPYE | OLIEHOYHOTO
(hopmMupyeMBI MBIX Pa3/IeIoB cpeacTBa
X W/AIHN TEM B TeKyIIei
KOMITCTECHIINH COOTBETCTBUH | aTTECTALUH
c
COJZIepKaHUEM
PIIJ
OIIK-1. Hcnonb3yer ocHOBHBIE 3akoHBbI | - [TonHoTa Paznen 1 TECTOBbIE
Cnocoben MaTeMaTHYECKHX, 3HAHMI CcoIepKaHHS 3a/1aHusl,
pemaThb €CTECTBEHHOHAYYHBIX W | KOHTPOIHMPYEM | naGoueit KOHTPOJIbHA
TUIIOBBIE o0menpogeccuoHaIbHbBIX Oro mMarepuaia TIpOrpAMMBI s
3a1a4n JUCHUIUINH I peleHHs (momamrHsIs
npodeccrona THMOBBIX ~ MPO(ECCHOHATBHBIX | JIorMaHOCTS, | MHCUMILTHHEL KOHTpPOJIbHA
JIBHOM 3a71a4 B oGnacTu | ©00CHOBAaHHOCT 1) pabota
JIeSITENIbHOCTH arpoOMH>KEHEPUH b, Y€TKOCTh
Ha OCHOBE OTBETa Ha
3HAHUK BOIIPOCHI
OCHOBHBIX OIK-1.1.
3aKOHOB
MaTeMaTHYeCK
uxX "
€CTECTBEHHBIX
HayK C
MIPUMEHEHUEM
nHpopmanmo
HHO-
KOMMYHHUKaIN
OHHBIX
TEXHOJIOTHH

Texkymuii KOHTPOIb TPOBOAWTCS B (OpME TECTHPOBAHMWS, IPEAHAHAYEHHOTO U ONpPENEeNCHHS YPOBHS
MOATOTOBKK 0Oydaromerocs, onpeaeieHus 3HaHWH, YMEHHA W HABBIKOB, KOTOpbIC OBLIM MPHOOpPETEHHI Ha TEKYILEM

ypoBHE 00pa30BaHusl.

[IIkana olieHUBaHUS:

TecToBbIE 3a]aHUSA
110 TUCLUITINHE X UMM

IlIxajia oneHNBaAHNA

IToxa3aTe, i ONeHUBAHUS

3a4TCHO

OILICHKA «3a4YTCHO» BBICTABJISACTCA O6y‘laIOIIl€MyC$[, eclid OH OTBETHI Oojiee ueM Ha 2/3

BOIPOCOB IMPAaBUJILHO




OLICHKA «HE 3aYTE€HO» BBHICTABIIIETCS 00yJaIOIeMyCsl, €CJIM HE OTBETHII OoJiee yeM Ha 2/3
He 3aureno
BOIIPOCOB
Tema 1. Knaccpl HeopraHu4ecKHX coOeIHHeHU

Tema 2.

Tema 3.

Tema 4.

Tema 5.

Tema 6.

Tema 7.

Tema 8.

Tema. 9
1.

VKaxXuTe CXeMy PEaKLMH, OCYLIECTBUMYIO B BOAHOM PacTBOPE:
a) CaCO; + NaCl —

6) FeCl; + HCl —

B) NiSO4 + Cu —

r) Zn(NOs): + KOH—

CrexnoMerpniecKkue 3aKOHbI

Macca 1 m® rasa (n.y.) pasna 3,17 kr. Kakoii 510 ras?
a) a3oT;

0) KUCIIOpOI;

B) XJIOP;

T') XJIOPOBOJIOPO/I.

Crpoenne atoma

CKOJIKO B CyMME IPOTOHOB, HEWTPOHOB U 3JIEKTPOHOB COJEPKUTCA B n3oTtomne *°17Cl:
a) 37,

0) 52;

B) 17,

r) 69

DHepreTuka U HanpaBJieHHe XUMUYECKHX IIPOLIECCOB
Kakoii akrop Oyaer cMemars BIpaBo paBHOBECHE MpoIecca:
2504(T) + O2(r) <> 2S03(r); AH<O0:

a) yBeaunuenune KoHueaTpamuu SO2;

0) U3MEeHeHHUe PUPO/IbI KATAIU3aTOPa;

B) IOHIKCHHE IaBICHHS,

I') TIOBBIIIEHHE TEMIIEPATYPBI.

Xumuyeckasi KHHETHKA U PaBHOBeCHE

B KaKuX eJUHULAX MOXKET BBIPAXKATHECSA CKOPOCTh XUMHUECKOH PEaKIHH:
a)Moab - at- ¢l

0) c - Momb L,

B) JI * MOJIb

r) Mosb - 71 - ¢ L.

PacTrBopsl

KucnotHOCTh (OCHOBHOCTB) paCTBOPOB IPHHSATO BBIPAXKATh Yepe3 BOJOPOAHBIN rmokaszareins (pH),

paCC‘{I/ITLIBaCMHﬁ 10 (I)OpMYJ'IeZ
a) pH = -1g [OH];

6) pH=1g[H"];
B)pH=-Ig[H"];
r)pH=-In[H"].

DJIEKTPOAHBbIE MOTEHIHATbl, XUMHYECKHE HCTOYHHUKH TOKA
YV Kakoro rajgbBaHUYECKOT0 3jieMeHTa Hanbonbias I/C:

a) Fe | Fe?*|| Cd?*| Cd;
6) Fe | Fe?*|| Pb2* | Pb;
B) Fe | Fe’* || Ag*| Ag;
r) Fe | Fe?* || Ni?"| Ni.

OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE MPOIECCHI. JJIEKTPOJIU3

KakoBbI BaJIEHTHOCTE M CTENIEHb OKUCJIEHMS a30Ta B a30THOH Kuciore HNOs:
a) [l u -3;

0)Vu+5;

B)IVu+5;

r)IVu+4.

. Meramiasl. CiuiaBbl

Vkaxure paA METAJIJIOB, B KOTOPOM OHU IIEPEHYUCIICHBI B TOPSAAKE YMCHBIICHUAX METAJUIMICCKUX CBOMCTB:

a) JKeJe30, AMIOMUHUM, HATPUH;
0) HATpUIi, ATIOMUHMI, Ke1e30;
B) HATPUH, JKEJe30 , AITFOMUHHIA;




T') aJIIOMUHUH, HATPHH, JKeJe30.

Tema 10. Koppo3ust MeTan10B
1. B KakoM M3 NMPUBEICHHBIX CIIyYacB [PU MOBPEXKICHUH 3aLIUTHOTO CJ0s OyJIeT KOPPOIUPOBATh 3alUIIASMBbIii
MeTa (JKene3o):
a) XKeJe30, TOKPHITOE IIMHKOM
0) :KeJie30, MOKPBITOE MebI0
B) JKEJI€30, MOKPHITOC ATFOMUHUCM
T') %KeJe30, MOKPHITOC MarHUEM

Tema 11. Unentudukanus BeuecTs
Kakwe u3 HIDKEpUBEICHHBIX HOHOB MEIIAIOT OMPEICICHUIO XJIOPU/I-UOHA!
a) HIOH aMMOHHUS;
0) HUYEro He MeIIaeT;
B) MOH MarHus;
) KapOoHAT-HOH?

MeTtoauyeckne MaTepualibl, ONMpedesiioIMe TNpoUeIypPbl OLEeHHBAHUS 3HAHWH, YMeHMii, HABBIKOB W
(11M) ONBITA AeSATETBHOCTH, XaPaKTEePU3YIOIIMX 3TaNbl POPMUPOBAHMS KOMIIETeHIHUIi.

IIpouenypa olleHWBaHUS 3HAHWMA, YMEHM W HABBIKOB TPHU MPOBEACHUU TEKYIIErO0 KOHTPOJS MyTeM
MUCHMEHHOTO TECTUPOBAHUS 00YUaIOIIUXCS:

- TP TMOJATOTOBKE K TECTHPOBAHHIO, oOydaromeMycss MOMHUMO oOpalleHusi K MarepualaM JIeKIIMOHHBIX H
abopaTOPHBIX 3aHATUH PEKOMEHAYETCSI BOCIIOIB30BATHCS TUTEPATYPHBIMU M UHBIMH UCTOYHHKAMHU, MIPEJICTABICHHBIMU
B PII/;

- TpoIenypa OINCHUBAHUS IPOBOAWTCS B AayAWTOPHH aKaIeMHUH BO BpeMs 3aHATHA. B ciydae OTCYTCTBHA
oOyJaromerocsi MO YBaXHWTEIbHOW TNPHUYMHE TECTUPOBAHHWE TIIPOBOAWUTCS BO BpEeMs CICIYIOIIETO 3aHATHS WA
KOHCYJIbTAIIHH;

- 00yJaIOIIHICS TTOyYaeT TUIIOBEIC TECTOBBIC 3aIaHU, HA BBHITIOJTHEHUE 3afaHuil oTBOoAMTCS 15 — 20 MUHYT;

- pe3yNbTaThl TEKYIIero KOHTPOJIS B (pOopMe TecTa OICHHBAIOTCS ITOCPEACTBOM HMHTETPATBHOHN (I[EIOCTHON)
YEeTHIPEXyPOBHEBOM IITKAJIbI, IPECTABICHHON B Ta0nHIIe.

KoHTposbHas (IoMaliHssl KOHTPOJIbHAas1) padoTa
10 AUCIUILTHHE «XHMUSD)

3agaHus Ha JOMAIIHIOI KOHTPOJIBHYIO paboTy NpenHa3Ha4eHb! s OLCHKH 3HAHUH, YMEHUH, HABBIKOB U HMIIH
OTIBITA JICSTEIBHOCTH, XapaKTEPU3YIOINX 3Tarbl (OPMUPOBAHHS KOMIIETCHIIMH B MPOIlEcce OCBOSHHS 00pa30oBaTeNIbHOM
MPOTPaMMBI.

Pesynbratel Tekymero KOHTPOJIs B popMe KOHTPOJIbHOI (I0MalIHell KOHTPOJIBHOH) PadoThl OLICHUBAIOTCS
MOCPE/ICTBOM MHTETpajbHOM (IIEIOCTHOIT) IByXYPOBHEBOH IIIKAJIBI.

[IIxana orneHUBaHUS:

Hikana
Ioka3aTeun olleHNBAHUS
OlICHHBAHMS
OOGyyaronuiicss OBNafeN dJIEeMEHTaMU MPO(HEeCCHOHATBLHBIX KOMIIETEHIIMA B paMKaX OMNpPEIEICHHOTO
YPOBHSL:
3auTeno - 3HAHUS TEOPETHUYCCKOrO MaTepHaja [0 TeMe HAyYHOI'O MCCIICAOBAHHUS YCBOCHBI B IIOJIHOM 00BEME;

- TOKa3aJI 3HAHWS HAyYHOH JTUTepaTyphl [0 N3ydaeMoi MpoOIeMaTHKe
- KOPPEKTHO ¥ MPABHIBHO 0(OPMUII IIPE3EHTALINS;
- JaBaJl BEpHbIE OTBETHI HA YTOUHSIONINE JOIIOJHHUTEIILHbIE BOIIPOCHI NPETIOIaBaTellsl U 00YJaIoIUXCsl.

OOyyaronuiicst He OBJIAJAEN IEMEHTaMH NMPOPECCHOHATIBHBIX KOMIICTEHIIMH B paMKax OINpEeeIeHHOI0
YPOBHSL:

- OOHapyXWJ CyIIECTBEHHbIE NPOOEIbl B 3HAHWM TEOPETHYECKOr0 Marepualia 0 TeMe Hay4HOro
He 3auteno | uccienoBaHus;

- IPEACTaBHII NIPE3EHTALNIO, HE YAOBICTBOPSIONIYIO0 TPEOOBAHHSIM K €€ BBIIIOJIHEHUIO;

- HE OPHEHTHUPYETCS B OIyOJIMKOBAHHBIX MaTepHaNax HayYHBIX CTaTeH 10 TeMe JIOKIIAa;

- HE 0TBEYaJl Ha YTOYHSIOUIME TONOJIHUTEIbHbIE BOIPOCH! IPENOAABATENS U CTYACHTOB

TumnoBoii 6MI€eT A KOHTPOJILHOI padoThl Nel

1. CkoybKO TEIIOTH BeIZCIUTCS nipu croparuu 0,5 moist CH4?
2. Borunciure A G%gg u A SO 17151 peakumy ropeHus areTuieHa:
CoHary + 2,5 Oxry = 2 COxry + H2Opx)
B03MOXHO J11 IpH CTAaHIAPTHBIX YCIOBUSIX CAMOIPOM3BOJILHOE [TPOTEKAHKUE ITON peakiuuu?
3. B ctopony nipsiMoii miix 00paTHON peaKIMi CMECTUTCSI pABHOBECUE CHCTEMBI:
CHayrry + 4Sk) <> CSyry + 2HoS(r)
MIpH: a) yMEHBIIICHUH JaBeHus; 0) yBenuuennn koHreHrpauu CHy.. OTBeT nosicHUTE.
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. Jlns mpurorosnenus 0,51 2M pactBopa paccumraiite HeoOxoaumbiii 06beM pactBopa Be(NO3), ¢ © = 28% u p =

1,199r/mm.

. CocTaBbpTE MOJIEKYIISIPHOE, TTOJTHOE M COKPAIICHHOE HOHHO-MOJICKYJISIpHBIC YPaBHEHUS Peaknnii B3anMoaeiicTBus ZnS

n HCI.

. Onpenenure xKoutenTparmio nouoB OH, H* u pH 0,011 pacteopa KOH.

TunoBoii GuJeT A1 KOHTPOJILHOI padoThl Ne2

. HpI/IBe}_'lI/ITe OIPEACIICHUE DJICKTPOAHOTO MOTCHIUAJIA.

CocTaBbTe QJICKTPOXUMHUYCCKUEC CXCEMbI, HAIMUIIUTE DJICKTPOHHBIC YPAaBHCHHUSA JJICKTPOAHBIX MPONCCCOB, BHIYUCIIUTE
CTaHJAPTHBIC BCINYUHBI SHC ABYX T'aJIbBAHUYCCKUX JJICMCHTOB, B OJHOM H3 KOTOPBLIX K00aJILTOBEII QJICKTPOA
SABJACTCA aHOJAOM, a B IPYIrOM KaTOJA0OM.

. CocraBbTe CXeMy 3JIEKTPOJIN3a pacTBOpa cyiab(ara MEAH ¢ MEJHBIM aHOAOM. 3a Kakoe BpeMsi MOKHO noiyuuts 10,00

T Meau npu cujie Toka 4A?

. B cocraBe kakux coemmHeHni Kaynmii BcTpedaercs B mpupone? CocTaBbTe ypaBHEHHUS PEAKIMA HMOIYUICHHS KaJIHs

BCEMH BO3MOXKHBIMH CIIOCOOAMHU. YKaKHUTE NIPEUMYIIECTBA U HEAOCTATKH KaXX10TO criocoba.

. CocraBbTe YpaBHCHUA peaKHHfI, XapaKTCPU3YIOIMNUX XUMUYCCKUC CBOMCTBA JKee3a.
. CocraBpTe OJICKTPOHHBIC YPABHCHUS JJICKTPOAHBIX peaKL{Hﬁ, MNpOTCKAIINUX IpU KOHTaKTHOI KOppO3uHu Kejie3a €

cepeOdpoM B KUCIION U HEUTpaJIbHOH cpenax.

. HO,I[6epI/IT€ MPOTCKTOP I 3allMThl OT KOPPO3HMHW CBUHLIA U COCTABbTC JJICKTPOHHBIC YPABHCHUSA KOPPO3HMOHHOI'O

pa3pylieHusl B KUCIOW U HEUTpaIbHOU cpenax.

TumnoBoii OuIeT 11 KOHTPOJIbLHOM padoThl Ne3

. Uto Ha3pIBalOT KoMILIekcooOpasoBateneM? [Ipumeps.
. Onpenenure 3apsi 1 KOOPAWHAIMOHHOE YHCIIO KOMIUIEKCOO0pa3oBaTes:

[CU(NH3)4] SOy, K3[CO(SCN)3], [CO(NH3)5(N02)] SOy, Fea[FE(CN)e]z_

. Hazosure comu: K2 [CO(NO2)s], [Co(NH3)5]SOs, K2[Hg(CN)4].
. CocraBbTe (hopMyIsl: XIOpuI rekcaaMMuH-ko0anpTa (111), rekcaponano-(11) kobanbraT HaTpHS.
. CocTaBpTe ypaBHEHHS 3JICKTPOIUTHICCKOH AUCCOLHALINN:

K2[Co(NO2)s], [Co(NH3)4]SO4, K2[Hg(CN)4].

TunoBoii OuJeT A1 KOHTPOJIbLHOI padoThl Ne 4

Kakue smeMeHTHI Ha3bIBAlOT IIENOYHBIMU MeTalaMu U Tnodemy? Hanwmmre 3JIEKTPOHHBIC (POPMYJIBI IBYX
MIEIOYHBIX METAJNIOB, YKAKUTE K KAaKOMY CEMEWCTBY OHHM OTHOCATCS, KaKyl) CTENEeHb OKHUCICHHsS HMEIOT B
COeIMHEHUAX?

. B xakom Buae s-3neMeHTHI BeTpeuaroTcsi B npuposae? OxapakrepusyiTe (U3MUECKHE CBOMCTBA, TOKCHKOJIOTHIO U

MPUMCHCHHUE S-3JICMCHTOB.

. CocTaBbTe ypaBHEHHS PEakIMii MOTy4YEHHS MIEJIOYHO3EMEIbHOT0 METa/lIa, €ro OKCHAA ¥ THIPOKCH/IA.
. Hammmmmre ypaBHEHUs THAPOIIM3a COIEH MarHus OJJHOH 10 KaTHOHY, BTOPOH -1I0 aHHOHY.

TumnoBoii OMIeT 11 KOHTPOJILHOM padoThl Ne 5

. Kak naswiBaror anementsr VIIA rpymmsl, K KAKOMY CEMEHUCTBY OHH OTHOCSTCS, KAKHE CTEIICHH OKHCIICHUS UMEIOT B

COEMUHEHUIX?
Hanmmmure snekrponHyo (opmyny aroma xmopa. CocTaBpTe€ ypaBHEHHS pPEaKIHMHA B3aMMOJEHCTBHSA XJiopa C
METAJLIOM, C BOAOPOAOM, C BOJON. YKaXuTe, BOCCTAHOBUTENIEM WU OKUCIUTENIEM SBIISIETCS XJIOP.

. CoctaBbTe ypaBHEHHs KaUeCTBEHHbIX PEaKlnii Ha HOH (Topa, yKaxxuTe HaOmoaaemMble 3 PEKTHI.
. CocraBbTe ypaBHEHMs peakIMii IPOMBIIIIEHHOTO Moiy4eHus Opoma. IIpuMeHeHHe W TOKCHKOJIOTHs Opoma W ero

COE€IUHEHUH.

Tunosoii OuJier A1 KOHTPOJIbLHOI padoThl Ne 6

. CocraBbTe 2IEKTPOHHYIO (OopMylly aToMa cepbl. Hamummre (opMmysbl W Ha3BaHWS COCAMHEHHN CEphl B BBICIICH

CTCTICHN OKHCJICHUA C KUCJIOPOAOM, B HM3IIEH CTeTICHU OKUCICHUS C BOIOPOIOM.

. CocraBbTe YpaBHCHUA OUCCOUAIINN CepOBOI[OpO,ZIHOﬁ KHCJIOTBI, CHJIBHBIM HIJIA ciaa0bIM QJICKTPOJIUTOM ABJIACTCA

cepoBogopogHas KucioTa? OKUCINTENEM UM BOCCTAHOBHUTEIIEM SIBIISIETCS CEPOBOAOPO?

. CocTtaBbTe ypaBHEHHS pEaKIMid B3aMMOJICHCTBHUS MarHus ¢ pa30aBIeHHON W KOHIICHTPUPOBAHHOW CEPHON KHUCIIOTOM, B

obeunx peaKkuAX YKaXKUTC OKUCIUTEIIb U BOCCTAHOBUTCIIb.

. HpI/IMCHeHI/IC 1 TOKCHKOJIOT'Us 030HA U IEPOKCHUAa BOAOPOaa.

Tunosoii 6uJier A1 KOHTPOJbLHOM padoThl Ne 7



1. CocraBbre 2mekTpoHHYI0 (opmyny aroma docdopa. Hanummre dopmynsl u Ha3zBaHusl coeaMHeHuil ¢ocdopa B
BBICIIIEH CTEIICHH OKHCJICHUS C KHCJIOPOIOM, B HU3IIEH CTETIIeHH OKUCIeHUs ¢ BonoponoM. Tokcukonorus gochopa u
€ro COeJUHEHUM.

2. CocTaBbTe ypaBHEHHS PEaKUUH MOTYYCHUS M AUCCOLUAIIMN a30THON KUCIOTHI, CHIIBHBIM WM CIa0BIM 3JIEKTPOIMUTOM
SBIIAETCS a30THAS KUCIO0Ta? OKUCINTENEM I BOCCTAHOBUTENIEM SBIISICTCS a30THAsI KUCTIOTA?

3. CocTaBbTe ypaBHEHHS peakIiii B3aNMOACHUCTBHS JKejle3a ¢ pa30aBIeHHON W KOHIEHTPUPOBAHHOH a30THOMW KHCIIOTOM,
B 00€HX pPeaKkuusIX YKaKUTE OKUCIUTENb 1 BOCCTAHOBUTEIb.

4. Hanmmre ypaBHEHUS peakLUid, IPOTEKAIOINX IIPY PACTBOPEHUH B BOJIE HUTpaTa Kanus; hochara Kamus.

Meroanyeckue MaTepUuabl, ONpee/IsIolue NPoue1ypy OleHHBaHUS

[Mpouenypa oueHMBaHWs 3HAHWH, YMEHHH W HaBBIKOB IIPU ITPOBEJEHHM TEKyLleW arrectaiuu B (opme
KOHTPOJILHOM (JIoMaITHe KOHTPOJIBHON) pabOThI ONpenessieTes CAeIyI0INMHE METOJMYECKUMH YKa3aHUSIMU:

® [10CTIC U3YYEHH TEOPETUYECKUX BOIPOCOB M aHAJIN3a, TTOJyYEHHBIX PE3YIbTAaTOB MO paboTaM oOydaroImuics
MPE/CTABISIET B BU/IE KOHTPOIBHON pabOTHI B IEYaTHOM BapHaHTE;

® [IpU TIOJTOTOBKE KOHTPOJBHOW paboThl oOydaromieMycs IMOMHMO OOpaIleHHs K JIEKIIMOHHOMY MaTephaiy
PEKOMEHAYETCS BOCIOJIB30BAThCS JINTEPATYPHBIMH HCTOYHUKAMU H JIEKTPOHHBIMH PECYPCaMH.

e paboTa HaJ KOHTPOJIBHOW pabOTOH MPOBOIUTCS B ayJUTOPHSAX, OTBEJACHHBIX JUI CAMOCTOSATEIHHOW pabOoThI
o0ydJaromuxcs, 7100 B JOMAITHNX YCIOBHAX;

® OIICHKA IPEICTABJICHHOW KOHTPOJBHOW pabOThl MPOBOJMTCS MOCPEACTBOM HHTErpajibHON (IIEJIOCTHOM)
JIBYXYPOBHEBOH ILIKAJIBL;

® CPOKH IIOAIOTOBKH B TE€YEHUU CECCUMU.



IIpunoxenue 3

OIMMCAHUE MATEPUAJIBHO-TEXHUYECKO! BA3BI 10 JUCIIATIJIMHE

«XHUMHUI

HanmenoBanue
CHENUAIbHBIX TOMEIEHNIA

OCHAaIIEHHOCTH CIIENHMAIBHBIX ITOMEIEHUI

yaeOHbIe ayTUTOPHUHN IS
MIPOBECHUS 3aHATUI
JIEKITMOHHOTO THUIIA

B-203 (36) [locka, pabodee MecTo TperojaBaTeNs, KOMILIEKT CTOJOB M CTYJIBEB JUI OOYdarOIIIXCH,
HepHoIMuecKas TaONUI[a XMMHYECKHX 3JICMEHTOB WM. MeH/eneeBa, KOMIUICKT MyJIBTHMEIUHHOTO
000pYIOBaHUA C 3KPAHOM.

Crucok IIO: Omeparpionnast cucrema, OducHoe I1O, AHTHBHpYC M CBOOOJHO paclpoCTpaHsIeMoe
porpamMMHoe o0ecreucHue

Bb-316 (32) Jlocka, pabodee MECTO MpEMoOjaaBaTeisi, KOMILIEKT CTOJOB M CTYJbEB IS
00y4aroIIuXCsl, KOMIDIEKT MYJIbTHMEUAHOTO 060PYIOBAHHUS C SKPAHOM.
Coucox ITIO: Windows, Microsoft Office, Kaspersky Antivirus u
pacmpocTpaHseMoe TPOTPaMMHOE 00ecTIeUeHHE.

CBOOOIHO

y4eOHBIE ayIUTOPUH JUTS
NPOBENICHUS 3aHATHI
CEMHHAPCKOT0 THUIIA,
nabopaTopun

B-203 (36) [locka, pabouee MecTo NpernojaBaTensi, KOMILIEKT CTOJOB H CTYNbEB I 00YyJarolTiXcs,
MepHOMYecKasl TaONula XHMHYECKHX 3JIeMEHTOB WM. MeHeneeBa, KOMIUIEKT MYJIBTUMEIUITHOTO
000py/IOBAaHUA C IKPAHOM.

Crmcok [1O: Omnepammonnas cuctema, Oducroe 10, AHTHBHpPYC W CBOOOIHO PACIPOCTPAHACMOE
porpaMMHoOe o0ecIeueHne

b-331 (20) Xumuueckas mabopatopus
Jlocka, pabouee MecTo TpemnojaBatels, 17 JadopaTOPHBIX CTOJIOB, CTOJ KEpPaMHUUYCCKHU UISI BECOB, 2
CTOJIa J'[a60paTOpHI>IX KEpaMHYCCKUX, 2 BBITSDKHBIX Imca(ba, 8 ﬂBOfIHI)IX WMHCTUUIAIUOHHBIX ITPUCTABOK

b-325 (23) Xumuueckast maboparopusi (Becoasi) Jlocka, pabouee MECTO MpernoaaBaTels,
KOMIUIEKT CTOJIOB ¥ CTyIbeB Juid oOydaromuxcsd, (oTokogopuMerp-3,2 BecoB
AQHAJMTHUYECKHX, BEChI, BECHl MUKPOAHAIIMTHYECKUE, BECHI MUKpOaHaIuTH4Yeckue, 4 mkada
METAUTMYECKUX

b-332 (13) Xumnueckas naboparopus

Jlocka MarHuTHO-MapKepHas, J0CKa MarHMTHO-MenoBas, 21 nabopaTopHbeIx cTona, 9
JIBOMHBIX WHCTHJUISILIMOHHBIX MPUCTABOK, MIKAa() CYNIMIBHBIN, 2 BBITSHKHBIX IIKada, CTOJ
JUIL THTPOBaHUs 2 J1abOpaTOpPHBIX KepaMHYECKHX CTojla, 2 JabopaTopHBIX mKada, 2
neHTpudyrH, 28 mrratuBoB, PH-MeTp, MUKpOCKOTI, 2 HUTpaToMepa, 2 BECOB.

[IOMEIEHNE JIIS
CaMOCTOSTEIEHON pabOTHI

B-202 (40) Bubmuoreka. UnTanbHbIi 3a71.

PaGodvee MecTO aIMUHHCTPATOPA, KOMITBIOTEPHAST MEOEIThb, KOMITHIOTEP aIMHHHUCTPATOPA, 5
MEePCOHABHBIX KOMITBIOTEPOB, 3 IPUHTEPA, BUICOYBEITUUHUTEINb.

Crcok T1O: Omeparnmionnas cuctema, Oducroe 10, AHTHBHpPYC W CBOOOIHO PACIIPOCTPaHAEMOE
HporpaMMHoOe oOecIeueHne

C BO3MOXHOCTBIO TIOAKTIOUECHMSI K ceTd «lHTepHeT» M oOecneueHHeM J0CTyIa B 3JIEKTPOHHYIO
HHGOPMAIIOHHO-00Pa30BATENBHYIO CPELy OpraHM3aII

y4eOHbIC ayTUTOPUH JIJIS
TPYIIOBBIX U
WHJWMBHUYaTbHBIX
KOHCYJbTalui

B-203 (36) [locka, paGodee MeCTO IIPENoAaBaTelis, KOMILIEKT CTOJIOB M CTYJIbEB I 00YYarOIIMXC,
HepHoIMIecKas TaOlUI[a XUMHYECKHX 3JIEMEHTOB HM. MeH/eneeBa, KOMIUICKT MyJIBTHMEIUHHOTO
000py/IOBAaHUS C KPAHOM.

Crmcok [1O: OmnepammonHas cuctema, Oducroe 10, AHTHBHpYC W CBOOOJHO PacIpOCTPaHSEMOE
nmporpamMMHoe obecreueHne

b-331 (20) Xumuueckas maboparopus

Jocka, pabodyee MecTo mperofaBatens, 17 1a00paTOPHBIX CTOJIOB, CTOJI KEPAMUUECKHN ISt
BECOB, 2 crona JIA0OpAaTOPHBIX KEpAMHUYECKHX, 2 BBITSDKHBIX InKada, 8 JIBOWHBIX
MHCTHUJUBIIHOHHBIX PUCTABOK

b-325 (23) locka, pabouee MECTO MpENoAaBaTeNst, KOMIUIEKT CTOJIOB U CTYJIBEB JUIS
oOyuatormuxcsi, GoTokonopuMeTp-3,2 BECOB aHATUTHUECKHX, BECHI, BECHI
MHUKpPOaHAJIMTHUECKHE, BEChl MUKpOaHAINTHYECKHUE, 4 mKada MEeTAUTMYECKUX

b-332 (13) Xumuueckas nabopaTopus

Jlocka MarHWTHO-MapKepHas, IO0CKa MarHWTHO-MesoBas, 21 maboparopHbIX cTona, 9
JIBOWHBIX MHCTWIISIIIMOHHBIX MPHUCTABOK, MIKa() CYMIMIBHBIA, 2 BBITSDKHBIX IIKada, CTON
JUIA TUTpOBaHWA 2 5abOpaTOPHBIX KepaMHYeCKWX cTona, 2 jabopaTopHbIX mKada, 2
neHTpudyry, 28 mratuBos, PH-mMeTp, MUKpOCKOTI, 2 HUTpaToMepa, 2 BECOB.

yaeOHbIe ayTUTOPHUHN IS
TEKYIIETO KOHTPOJIS 1
MIPOMEXYTOUHON
aTTeCTalnuu

B-203 (36) [locka, pabouee MecTo TpernojaBaTensi, KOMILIEKT CTOJIOB M CTYJBEB I 00ydaroluXcs,
HepUoIMYecKas TaONUl[a XUMHYECKHX 3JIEMEHTOB MM. MeHueneeBa, KOMIUICKT MyJIbTHMEIUHHOTO
000pyI0BaHUA C 3KPAHOM.

Crmcok [1O: OmnepamonHas cuctema, Oducroe 10, AHTHBHpYC W CBOOOIHO PacIpOCTPaHSEMOE
HporpaMMHoOe oOecreueHne

b-331 (20) Xumuueckas 1abopatopus

Hocka, pabouyee MecTo mpemnogaBatens, 17 nabOpaTOPHBIX CTOJOB, CTOJ KepaMHUYESCKHM
JUISL BECOB, 2 CTOJa JabOpaTOPHBIX KEPaMHYECKHX, 2 BBITSDKHBIX Inkada, 8 mBOIHBIX
MHCTWUIALHMOHHBIX MPUCTABOK

b-325 (23) [locka, pabouee MecTO TNpernojaBaTeisi, KOMIUIEKT CTOJIOB M CTYJIBEB JUIS
obydaromuxcs,  (QOTOKOIOpUMETP-3,2  BECOB  AHAIMTUYSCKUX,  BECBHI,  BECHI
MHKPOaHAJIUTHYECKHE, BECHl MUKPOaHATUTHYECKHE, 4 MmKa(a METAIMIECKHUX




b-332 (13) Xumuueckas nabopatopus

Jlocka MarHuTHO-MapKepHas, I0CKa MarHWTHO-MenoBas, 21 naboparopHbeix crona, 9
JBOMHBIX WHCTHIUILIMOHHBIX MPUCTABOK, MKA() CYMIMIBHBIN, 2 BBITSKHBIX IIKada, CTOJ
JUIL TUTPOBaHWA 2 NaOOpaTOPHBIX KepaMHYeCKWX cTona, 2 jabopaTopHbIXx mKkada, 2
neHTpudyru, 28 mratuBoB, PH-MeTp, MUKPOCKOII, 2 HUTpaToOMepa, 2 BECOB.

ITomemenue gusa
XpaHeHUs U
POPUIAKTHIECKOTO
o0CITyXKHBaHUS YIeOHOTO
000pyI0BaHUS

b-333 (19) AkBagHCTIILIATOD, IITATHB, BOJIOHATPEBATEIH




IIpunoxenue 4

[Tepeuens
MIEPUOANIECKUX U3JaHNH, PEKOMEHIYEMBI 110 AUCIUIUINHE
«XUMHS»
HaumenoBanue Hanuuue gocryna
Bectank  MockoBckoro yHuBepcutera. Cepust  2: Xwumus | Haywnas snextponHas 6ubimoreka

[DnexTponnsIit pecypc]: U3znarensctBo MI'Y

Pexum nocryna:
https://www.elibrary.ru/contents.asp?titleid=3141

KypHan obuieid xumuu [DnekTpoHHBIH pecypc]: Poccuiickas
aKazeMus HayK

Hayunast anexTpoHHast Oubianoreka
Pexum nocryna:
https://www.elibrary.ru/contents.asp?titleid=7796

KypHan Gusrueckoit XMMUU [ DICKTPOHHBINA pecypc]:
Poccuiickas akagemust HayK

Hayunast anexTpoHHast Oubianoreka
Pexum nocryna:
https://www.elibrary.ru/contents.asp?titleid=7802

Komnouansii xypHan [OnekTpoHHbIH pecype]: Poccuiickas
axKaJeMHus HayK

HayuHast anexTpoHHast Oubianoreka
Pexum nocryna:
https://www.elibrary.ru/contents.asp?titleid=7853

XUMUS U TEXHOJIOTHS OPTaHUYECKUX BEIIECTB [ DIeKTPOHHBIN
pecypc]: ®I'VII

HayuHast anexTpoHHast Oubianoreka
Pexxum noctyna:
https://www.elibrary.ru/contents.asp?titleid=68219



https://www.elibrary.ru/contents.asp?titleid=3141
https://www.elibrary.ru/publisher_titles.asp?publishid=48
https://www.elibrary.ru/contents.asp?titleid=7794
https://www.elibrary.ru/contents.asp?titleid=7794
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