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AHHOTAUMSA
padoueil mporpamMmbl yueOHOH qucuuiuinabl b1.0.15 «Xumus»

JJIS IOATOTOBKHU OakajiaBpa no HanpasJjenuio 20.03.02 IIpupoaoodycTpoidcTBO
U BOJION0JIb30BaHHE, HANIPaBJeHHOCTH: UHKeHepHbIe CHCTEMbI
BOJOCHA0KeHMs], 00BOIHEHHSI U BOIOOTBEIeHNsI, Y IPaBJIeHNe BOIHbIMH
pecypcamMy 4 NIPUPOA0OXPAHHbIE THAPOTEXHUYECKHE COOPYKeHHs, JKCIEePTH3a
U ynpaBJieHHe 3eMeJIbHBIMH pecypcaMu

Ileab ocBOeHUsI AMCHUILIMHBI: B COOTBETCTBUM C KOMIETCHIIUSIMH O AUCIUILINHE
dbopmupoBanre 6a30BBIX 3HAHUH O (HYHIAMEHTAIBHBIX 3aKOHAX, 3AKOHOMEPHOCTSX U
OCHOBHBIX METO/JaX (PUBMKO-XUMUYECKOW HayKH, YTO TO3BOJUT CTYIEHTaM
CUCTEMATU3UPOBATh 3HAHUS BAXKHEUIIUX TEOPETUUYECKUX OOOOIICHNUN XUMUU;
rTy0e MOHSTH SIBJICHUS PUPOJIbI, MEXaHU3Mbl XUMUUECKUX U (PUBUKO-XUMUYECKUX
MPOIIECCOB, MPOTEKAIOIIUX B TPUPOAE M JKUBBIX OpraHu3Max, IPUHITUIIBI
XUMHUYECKOM TEXHOJOTHUM W TYyTH MOJU(PHUKAIMK CYIIECTBYIOIIUX TEXHOJIOTHH C
y4eTOM TpeOOBaHUI OXpaHbl OKPY’KAIOIIEH CPEIbI.

MecTo aucUMIUVIMHBI B Yy4yeOHOM IuiaHe: Ojok bl, o0s3aTenpHON 4YacTh,
JTUCIUILIIMHA OCBAUBAETCS BO 2 CEMECTPE.

TpeOoBanusi K pe3yjbTaTaM OCBOECHHUSl JUCUMILIMHBI: B PE3yJIbTaTe OCBOCHUS
JTUCHUIUIMHBL (POPMUPYIOTCS CICAYIONMINE KOMIIETCHIIUU (MHIUKATOPHI JTOCTUKECHUS
kommnetenun): YK-1.1; YK-1.2; OIIK-1.1; OIIK-1.2.

Kparkoe cogepxxaHue IMCHUILUIMHBI: CTPOCHUE BENIECTBA, OCHOBBI XUMHYECKOU
TEPMOJVMHAMUKA W KUHETUKH, PACTBOPHI JJEKTPOJUTOB W HEIIEKTPOJUTOB,
JKECTKOCTh BOJIbI, BOJOPOJHBIN TOKA3aTellb, OKUCIUTEILHO-BOCCTAHOBUTEIBHBIC
MPOLIECCHI, DIIEKTPOXUMHUUECKHUE TTPOIIECCHI.

OO0mas TPy10eMKOCTh TMCIHILTHHBIL: 2 3a4. ei. (72 Jaca).

IIpoMeXyTOYHBIH KOHTPOJIb: 3a4eT.

1. Ilesqtb ocBOEHMS IV CHUTLTHHBI

[{enpto0 OCBOEHUS NUCHUILIMHBI B COOTBETCTBUU C KOMIIETCHIIMSIMHU TIO JTUCIUILIAHE
apisgercss (QopmupoBaHue 0a30BBIX 3HAHUHW O (yHIAMEHTAIBHBIX 3aKOHAX,
3aKOHOMEPHOCTSIX U OCHOBHBIX METOJIaX (PU3HKO-XUMHUUYECKOW HAYKU, YTO MO3BOJIUT
CTyJIEHTaM CHCTEMAaTH3UPOBATh 3HAHUS BAXKHECUIINX TCOPETUUYCCKUX O00OIIEeHUH
XUMUH; TIIYyOKE TMOHSATH SIBJICHHUS TPUPOJBI, MEXaHU3Mbl XUMHUYECKHX U (HU3UKO-
XUMUYECKAX TIPOIIECCOB, TMPOTEKAIOMUX B TMPUPOJE W IKUBBIX OpPTraHH3Max,
MPUHITUIBI  XUMHYECKOW TEXHOJOTUM WM IYyTH MOJIU(DUKAIIMN  CYIICCTBYIOITUX
TEXHOJIOTUN ¢ YYETOM TpeOOBaHUI OXpaHbl OKPYKAIOIIEH CPEIbl.

2. MecTO IMCHUILUIMHBI B y4e0HOM Mpouecce
Jucnummaa «XuMus» BKIOUeHa B obs3atenbHblld nepedeHr ®I'OC BO, B
IMKJI JUCHUIUIMH 00s3aTeNnbHOM 4YacTu. Peamu3anms B JUCIHUAIUIMHE «XHUMHSI»
tpeboBannit ®I'OC BO, OIIOIT BO ocymiecTBisieTcs B COOTBETCTBUH C Y UeOHBIM
wianoM 1o HanpasneHuto 20.03.02 [pupoaoo0ycTpoicTBO U BOJOIOIb30BAHHUE.
Kypc «Xumus» sBISIETCSI OCHOBOMOJIATAIOIIMM JIJII M3YYEHHUS CIIEIYIOIINX
TUCUUIUIMH: «be30nacHoCTh KU3HEeAESATENbHOCTHY», «CTpOUTEIbHBIE MaTepuaiby,



«XuMHUecKasi MEIHOpalusy, «YIIydllleHUe KauecTBa MPUPOAHBIX BOI», «KOHTpOIIb
Ka4ueCTBAa MIPUPOIHBIX U CTOUYHBIX BOI.

K oco0eHHOCTSIM M3y4eHHs NUCUUILTUHBI OTHOCHUTCS OCBOCHHUE CTYACHTaMHU
TEXHUKU XUMHUYECKOTO OKCIIEPUMEHTa, NPHOOpPETEeHHE HABBIKOB pPaOOTHI ¢
XUMHUYECKOU mocyaoi, mpubopamMu; yMEHHs IPOBOAUTH XUMUUECKHE PACUETHI.

PabGouass mporpamMma AUCHUIUIMHBI «XUMHS» I WHBAIMIOB W JIAI[ C
OTPaHUYCHHBIMA BO3MOXXHOCTSIMH 37I0POBbS pa3palaThIBAIOTCS WHANBUAYATHLHO C
y4eTOM  OCOOCHHOCTEH  TMCUXO(PU3UYECKOTO  Pa3BUTHUS,  WHIAMBUIYaJTbHBIX
BO3MOXKHOCTEM M COCTOSIHUS 3[I0POBbS TAKUX O0YYaIOIIUXCS.

3. IlepeyeHb VIAHUPYEMBbIX Pe3yJIbTATOB 00yUYeHHs M0 TUCHMILINHE,
COOTHECEHHBIX € IVIAHUPYEMBIMH Pe3yibTATAMHU OCBOCHUSI 00pa30BaTeIbLHOM
MPOrpamMMbl

N3yuenne naHHON y4eOHOW MUCHMIUIMHBI HANpaBiICHO Ha (OPMHUpPOBAHUE Y
0Oy4JaronMxcst KOMIETSHIINH, peJICTaBICHHBIX B Tabiue 1.



TpeGoBanus k pe3yibTaTaM OCBOCHHUS Y4eOHOH JUCHUNITIMHBI

Taomuna 1

No Kon Conepxxanue VHIHKATOPEI B pesynbraTe uzydenus yueOHOM TUCHUIIIMHBI 00yJaromuecs
1/ | KOMIETEHITN KOMIIETEHIIUN Pl JTOJKHBI:
< KOMIIETEHIIUM
1| 51 (nnm e€ yacTu) 3HATh YMETH BJIAJIETH
1. YK-1 Cnocoben VYK-1.1 3nanue u|-HauOoJiee BaXKHBIE  |-TIPOBOJAUTH -II0JIb30BAHUEM
OCYILIECTBIISTh MTOUCK, |BIAJCHUE METOJIaMH | CIICIIMATU3UPOBAHHBI |CAMOCTOSATEIbHBIA | TaONHUIIAMU U
KPUTHUYECKU aHAJIU3 |CUCTEMHOrO aHalln3a,|€ MOUCKOBBIE MOMCK XUMUYECKOW |CIPAaBOYHUKAMU;
U CHUHTE3 UH(OPMAITMOHHBIX CHUCTEMBI 10 uHbopmaIuu -[IOUCKOM
uH(bopMaIH, TE€XHOJIOTUH. Pa3IMYHBIM pa3/ieliaM |-KPUTUYECKH XUMHYECKOM
PUMEHSITh XUMHH, HAYYHBIE U |OLICHUBATH uHGOpMAITUH C
CUCTEMHBIN MOJIX0/1 Hay4YHO-TIOMYJISIPHBIE | TOCTOBEPHOCTH UCIIOJIb30BaHUEM
JUTSL pEILICHUS U3/IaHUS, XUMHYECKOU Pa3IMYHbBIX
MOCTaBJICHHBIX 3a/1a4 KOMITBIOTEpHBIE 0a3bl | MH(POpPMAIIUH, HUCTOYHUKOB, B TOM
JAHHBIX, PECYPCHI MOCTyNAKoIIeH U3 | 4ucie calTaMu
WHTEpHETA Pa3HBIX WHTEpHETA M0
HMCTOYHUKOB, COBPEMEHHBIM
BUJIaM Pa3TUYHBIX
METaJIJIOB U
CIJIaBOB,
KOMIO3UIIUOHHBIX
Y TIOJIMMEPHBIX
MaTepuaioB
YK-1.2 Y™Menue 3HaTh OCHOBHOM KpyT |[ImanupoBars, Hasbikamu
IPUMEHSITH B npobiem (3aaaq), OpraHU30BbIBATh U |CaMOOPTraHU3aLUU
MPaKTHYECKON BCTPEUAIOIINXCS B KOHTPOJIUPOBATh u
NEeSATEeIbHOCTU IS TEXHUYECKUX U CBOIO caMmoo0pa3oBaHus,
penieHus €CTECTBEHHBIX Npo(EeCCUOHANIBHY | HABBIKAMU




MOCTABJICHHBIX 33/1a4 |HAyKax U OCHOBHBIE |I0  JAEATEIbHOCTD. CaMOCTOSTEIbHON
METOJIbl CHCTEMHOTO |HOBBIE CITIOCOOBI CraButb nepes | Hay4yHo-
aHanus3a, (METOo/IbI) UX coOoit LEJIU, | UICCIEA0BATEIBCKO
UH(OPMAITMOHHBIX pereHus bopMyIMpOBaThH i paboTHI.
TEXHOJIOTUH. 3a/layd W peuaTh

UX.

CamocTosTENBHO

paboTaTh c

Hay4YHOU

MPAKTUYECKON

JIATEPATYPOU 1§(¢)

pa3HbBIM  pazzesiam

xumun. [lybnuyuno

MPEIACTABUTh

pe3yJIbTaTbl  CBOEH

paboTHI:

HCCIIEI0BATEIbCKOU

U TIPAKTUYECKOM B

YCTHOM "

MUCbMEHHOMN

dhopme.

OIIK-1  |Cmocoben OIIK-1.1 3nanue u -T€OpPETUYECKUE -00BSCHATH -MeTOoJaMu
y4acTBOBATh B BJIaJICHUE METOJAMU | OCHOBBI oO01Iei, | XuMHYEeCKre NOCTPOEHUS
OCYLIECTBIIEHUHN yIPaBJICHHUS (bu3HUeCKOi, SBJICHUS, MaTeMaTUYECKHX,
TEXHOJIOTHYECKHUX POLIECCAMH B KOJUIOUHOM XUMUU; |TIPOUCXOIANINE B |(DU3HUUECKUX U
IIPOLIECCOB T10 00J1aCTH MHKEHEPHBIX | -3aKOHOMEPHOCTHU pUpoJe, ObITY U HA | XUMUYECKHUX
WH>KEHEPHBIM U3bICKAHUN, MPOTEKAHUS IIPOU3BOJICTBE; MoJIeJIel TpH
M3BICKAHUSIM, POEKTUPOBAHUS, XUMUYECKUX PEAKIIHNS |-ONpPEaesiTh pelIeHun
IPOEKTUPOBAHUIO, CTPOUTEIBHCTBA, Opy  SKCIUTyaTalliy | BO3MOXXHOCTb IPOU3BOJICTBEHHBIX




CTPOUTEILCTBY,
IKCIUTyaTaIluy U
PEKOHCTPYKITUH
00BEKTOB
MIPUPO000YCTPONCTB
a ¥ BOJIOIIOJIb30BAHHS,

AKCIUTyaTaluu u TPAHCIIOPTHBIX MIPOTEKAHUS 3ajad;
PEKOHCTPYKIIUU CUCTEM,; XUMHYECKUX MIJIAHUPOBAHUEM,
00BEKTOB -OCHOBHBIE  KJIACCHI | [IPEBPAILICHUN B MIOCTAaHOBKOW H
BEIIIECTB U | pa3InYHbIX 00paboTKoMH
MaTepHaJIoB, YCJOBUSIX U OIIEHKH |JaHHBIX
IPUMEHSIEMBbIE  TMPU |UX MOCIEACTBUNA; | XUMHUUYECKOTO
JKCIUTyaTaluu AKCIIEPUMEHTA;
TPAHCIIOPTHBIX
CUCTEM
OIIK-1.2 Ymenue - XUMUYECKHUE -OLICHUBATH -HaBbIKAMU
pelaTh 3a1a4u, OCHOBBI BIIMSTHUE XUMHUYECKOTO
CBSI3aHHBIE C PalMOHAIBHOTO XUMHAYECKUX aHanM3a WU Ha
yIpaBJIECHUEM UCIIOJIb30BaHUs (bakTopoB Ha OCHOBE €ro
MPOLIECCAMU B IPUPOJIHBIX PECYPCOB |OPTAHU3M UYEJIOBEKA |[IPUHUMATh
00J1aCTH MHKEHEPHBIX |1 3alUTHI U IPYTUE CUCTEMBI |pEIICHUs o
VU3BICKAHUU, OKPYXKarUIEH Cpelbl. |-KPUTUUYECKU panoHaIBHOMY
MPOCKTUPOBAHUSI, -HanOoJiee BaXKHbIE | OIICHUBATh UCIIOJIb30BaHUs
CTPOUTENHCTBA, CIIeIMAIM3UPOBAHHBI | TOCTOBEPHOCTD MPUPOJTHBIX
AKCIUTyaTalu 1 € TTIOMCKOBBIC XUMHYECKOM pecypcoB u
PEKOHCTPYKIUU CHUCTEMBI 10 nH(opmaruu, 3aIUTHI
00BEKTOB Pa3IMYHBIM pa3/iesiaM |[IOCTYIIAKMEN U3 | OKPYXKAOIIEH
IPUPOI000YCTPOUCTB | XUMUU pa3HBIX cpenbl
a ¥ BOJOMOJIb30BAaHMUS HMCTOYHUKOB

Ha OCHOBE
HCIIOJIb30BaHUS
€CTECTBEHHOHAYYHBIX
Y TEXHUYECKUX HAYK
IpU COOJTFOACHUNT
AKOJOTUYECKOU




0€30IMacHOCTH U
KadecTBa paboT.




4. CTpyKTYypAa U COAepKaAHUE TUCHUIIMHBI
4.1 Pacnpenejienne TPYA0EMKOCTH [IUCUMILIMHBI MO BHAaM PpadoT 1Mo

ceMecTpam
O6mass TpyIOEMKOCTh JTUCHUIUIMHBI COCTaBISIET 2

3ad.en. (72 wdaca), ux
pacmpeseneHre o BujaM padoT B 2 ceMecTpe MpeAcTaBiIeHo B Tabuie 2.

Tabmuma 2
PacnpenesieHue TPy10€MKOCTH TMCHMILUIMHBI 10 BHIaM PadoT MO ceMecTpam
Tpynoémkoctb
Buj yueoHoii padoThl B 1.1 O
yac. ceMecTpam

No2
OO0mas Tpy10EMKOCTD TUCHUILTUHBI 10 y4eOHOMY 79 79
TUTaHy
1. KontakTHas pabora: 32,25 32,25
AyauTtopHas padora 32,25 32,25
8 MOM uucie:
nexyuu (J1) 16 16
nabopamopuwie pabomsl (JIP) 16 16
KOHMAKMHAsL paboma Ha npomMedCymouHoM 0,25 0,25
xoumpoie (KPA)
2. CamocrosiTtesbHast padora (CPC) 39,75 39,75
camocmosamenvbHoe uzyienue pazoenos,
CAMON0020mosKa (npopabomKa u no8mopeHue
JIEKYUOHHO20 MAmMepuania u Mamepuaia y4eoHuKos u 21 21
VUeOHBIX NOCOOULL, NOO20MOBKA K 1aDOPAMOPHLIM U
m.o.)
Pacuemno-epagpuueckas paboma 9,75 9,75
Iloocomoska x 3auemy (KOoHmpov) 9 9
By npomMexxyTO4HOTO KOHTPOJIS: 3auer

4.2 Conep:kanue JUCHUIINHbBI
TaOmuma 3

TemaTnyeckuii UIaH y4eOHOM M CIUTIMHBI

AyautopHas padora

HaumeHoBaHue pa3ie/ioB u
Bcero
TeM JUCIUILINH JI JIP

IHKP

BHeayauTopHas
pabora CP

Paznen 1.«OcHOBHEBIE
MIOHATHS U BaKOH\I:I XUMUH, 7 9 9
XUMHYECKHE CBOMCTBA

HEOPTaHUYECKUX BEIICCTBY

Paznen 2. «Ctpoenue aroma
1 MoJieky. [lepuoanueckuii 7 2 2
3akoH JI.M.Menneneea»

Pa3xen 3. «OcHOBEI
XUMHAYECKOM 7 2 2
TEPMOTMHAMUKI))




HaumeHnoBaHue pa3ieioB u Beero AyauTopHasi padora |BHeayautopHasi
TeM AUCIHUIIINH JI JP | IIKP pa6ora CP

Pa3nen 4. «Xumuueckas
KHMHETUKA U PAaBHOBECHUE B 7 2 2 3
TOMOTEHHBIX U T€TEPOTE€HHBIX
CHCTEMAaX»
Pasznen 5.«/lucnepcHbie

7 2 2 3
cucreMsl. PacTBopb»
Paznen 6.«BoiHbIE pacTBOPHI 7 2 2 3
AJIIEKTPOJIUTOBY
Paznen 7. «OxucinurenbHO-
BOCCTAaHOBHUTEILHBIC U 11 4 4 3
AIEKTPOXUMHUUYECKHE
MPOIIECCHI»
KOHMAaKmuas paboma Ha
npomesxcymoyrnom konmponae | 0,25 0,25
(KPA)
Pacuemno-epagpuueckas 9,75 9,75
paboma
Iloocomoska x 3auemy

9 9
(KOoHmMpOJIb)
Bcero 3a 2 cemecTp 12 16 16 | 0,25 39,75
HUroro no tucuunjinHe 712 16 16 | 0,25 39,75

Paznen 1. «OCHOBHBIE MOHATHSA U 3AKOHBI XUMHUH, XUMUYECKHE CBOMCTBA
HEOPraHUYeCKHUX BelleCTB)
[Ipenmer xumun. OCHOBHBIE MOHSTUS XUMHH. ATOMHO-MOJIEKYJISIPHOE YYEHUE.
OcHOBHBIE CTEXHOMETpUYECKHE 3aKOoHBl xuMuU. Kiaccudukanus u CBOMCTBa
Heopranndeckux coeauHeHui: Okcuapl. Kucinorel. OcHoBanus. Conu cpennHue,
KHUCJIbIE, OCHOBHBIE.

Pasznen 2. «Ctpoenne aroma u moJiekyJ. Ilepuoanuecknii 3akon
J1.A.MenaeneeBa»
Teopust crpoenus aroma. CoBpeMEHHas MOJENb COCTOSIHUSA JJIEKTPOHA B aTOME.
OnekTpoHHble 00070ukH aTomoB. KBanToBble umncna. [lopsaok 3amosiHeHus
ANEKTPOHHBIX ypoBHEW. [Tpunnun [aymu. IIpaBuno I'yaaa. [IpaBuiio KneukoBckoro.
Tunber opOutanei. CpoiicTBa cBOOOAHBIX aToMmoB. Ilepuonuueckuit 3axon J[. .
MenzeneeBa B CBETE COBPEMEHHOW TEOPUM CTPOCHMSI aTOMOB. THIIBI XMMHUYECKUX
cBs3eil. Tun cBs3u u cBoiicTBa BemiecTB. CTpoeHUE MOJIEKYJl. MeXMOJIEKYIsIpHOE
B3aHUMOJICHCTBHUE.

Pa3znes 3. «OCHOBBI XUMHYECKOH TEPMOINHAMUKN»
[lepBbiii 3ak0OH TepmMoanHaMUKU. Tepmoxumus. 3akoH ['ecca. DuTponus. Bropoii
3aKOH TEPMOJAMHAMMKH. TpeTud 3aKOH TEepMOAMHAMUKM. HarpaBieHHOCTD
XUMHUUYECKUX  peakuuid. OuHepruss ['ubbca. Pacuer  TepMOAMHAMHYECKUX
XapaKTEPUCTHK.



Pasnen 4. «XumMuuyeckass KHMHETHKa M PaBHOBeCHe B TIOMOICHHBIX M
reTepoOreHHbIX CHCTEMAax»

CkopocTh peakiuil. 3aKOH JEHCTBUS MacC. 3aBUCUMOCTb CKOPOCTH PEaKUUU OT
temriepatypbl (mpaBuio Baut-I'odda, ypaBHenue Appenuyca). Kartanuzatopsl.
[lenmubie peakunu. Xumuueckoe papHosecue. [Ipunuun Jle [larense.

Paznea S. «/lucnepcubie cucrembl. PactBopbp)

JlucnepcHbIe CHCTEMBI, WX KIACCU(UKAIUSA IO CTENCHU IUCIICPCHOCTH U
arperaTHoMy cocTOsHHIO. CBOMCTBAa KOJUIOWJHBIX pacTBOpoB. OOmIME MOHATHS O
pactBopax. CnocoObl  BBIPAKEHHSI  KOJMYECTBEHHOIO  COCTaBa  pPacTBOPOB.
KomnmmratuBabie cBOMCTBa pa3zbaBieHHBIX pacTBopoB. Ocmoc. 3akoH Baut-I'odda.
3akoHsl Payns.

Pa3nen 6. «<BoaHble pacTBOPBI 3J1EKTPOJIUTOBY»

Teopusa asnekTponuTHuecko auccounauud. CTeneHb OUCCOUMAlWU, CHIIbHBIE WU
cialdble 2JIEeKTpOoduThl. BomopoaHslii mokazatenb. Metoasl ompexaenenus pH
pactBOpoB. ['maposns comnen.

Pazgen 7. «OkuMCIANTETbHO-BOCCTAHOBUTEIbHbIE M JJIEKTPOXHUMHYECKHE

MpoLecChD)
Teopusi OKUCIUTENBbHO-BOCCTAHOBUTEIBHBIX peakuuid. MeToasl COCTaBICHUS
ypaBHenuii OBP. Bnusinue cpenpl Ha xapaktep peakuuu. HanpaBieHue nmpoTekaHus
OBP. DJIC mnpoueccoB. DJIEKTpOAHBIM NOTEHUHWAN. [aJlbBAHMYECKUE IJIEMEHTBHI.
Onextponus. Koppo3ust MetaiuioB. 3amura OT KOPPO3HUH.

4.3 Jlekuuu/nadoparopHbie padoThI
Tabnuua 4
Conep:xkanue JeKuMid/1200paTOpHbIX padoT M KOHTPOJIbHbIC MEPONIPUATHS

Dopmupy Bun
Ne Ne u Ha3BaHue JeKuuUit/ CMBIE Kontpomy | Koa-
Ne pazngena KOMIICTEeH HOI'O BO
n/n J1a00paTOPHBIX padoT
1107071 MepOoNpHUs | YacoB
TUS
1. Pa3nen 1. «OCHOBHbIE OHATHS U 3AKOHBI 4
XMMHH, XHMHYECKHE CBOMCTBA
HEOPraHMYeCKHUX BeleCTB)
Tema 1. Jlexmust Ne 1 VK-1.1; 2
(OcHoBHBIE (OcHOBHBIEC TTOHATHS U YK-1.2;
MMOHITHUS U 3aKOHBI XUMUH) OIIK-1.1;
3aKOHBI OIIK-1.2
XUMHH)
Tema 2 Jlabopatopnas pabora Ne 1 | VK-1.1; MpOBEpKA 2
(Xumunueckue | (OnpeneseHne MOJSIPHOM YK-1.2; oT4yeTa
CBOICTBa MacChl SKBHBAJICHTA.) OIIK-1.1;
HEOPraHUYECK OIIK-1.2
UX BEIIECTB)
2. Paznen 2. «CTpoeHue aToMa U MOJIEKY.JI. 4
IMepuoanueckuii 3akon JI.U.




DopmMupy Bun
Ne Ne u Ha3BaHuUe JieKI Ui/ CMPBIE KOHTPOJE | Koa-
Ne pa3znena KOMIIeTeH HOT0 BO
n/n J1a00paTOPHBIX padoT
1107071 Meponpus | YacoB
THS
MenjesieeBa»
Tema 1. Jlexmsa Ne2 VK-1.1; 2
(Ctpoenue (ITepnonnueckuii 3aK0H YK-1.2;
aToma u J.1.MenpaeneeBa u OIIK-1.1,;
MOJIEKYI. CTPOCHHUE aTOMa) OI1K-1.22
Ileprognueck | Jlaboparopnas padota Ne 2 | VK-1.1; | KOHTpoJbH 2
Wil 3aKOH (ITepponnueckuii 3aK0H VK-1.2; | ble 3amanus
.. J..MenneneeBa u OIIK-1.1;
MenzeneeBa) | cTpoeHue aToma) OIlK-1.2
3. Pa3znea 3. «OcHOBBI XUMHYECKOM 4
TEPMOTUHAMMU KN
Tema 1. Jlextmsa Ne3 VK-1.1; 2
(OcHoBBI (OCHOBBI XUMUYECKOU YK-1.2;
XUMUYECKON | TEpMOJMHAMUKH ) OIlK-1.1;
TEPMOJIMHAMHU OIIK-1.2
K1) Jlabopatopnas pabora Ne 3 | VK-1.1; MpOBEpKA 2
(Onpenenenue TEmIOThI YK-1.2; oTYeTa
(PHTAJIBINN) OIlK-1.1;
HEUTpaI3aIim) OI1K-1.2
4. Pa3nen 4. «XXumMuuyeckass KHHETHKA U 4
paBHOBeCHE B TOMOT€HHBIX H
reTeporeHHbBIX CHCTEMAX)
Tema 1. Jlexmusa Ned VK-1.1; 2
(Xumnueckas | (Xumuyeckass KHHETHKA U YK-1.2;
KWHETHKA U paBHOBecue B romoreHHsix | OIIK-1.1;
paBHOBecue B | M rereporeHHbix cucremax) | OITK-1.2
roMoreHselx | JJaboparopnas pabora Ne 4 | VK-1.1; MpOBEpKA 2
u (KuneTrnka XuMHUYECKUX VK-1.2; OTYETA,
FETEPOT€HHBI | MPOLECCOB. XUMHYECKOE OIIK-1.1; | KOHTPOJBH
X CHCTe-Max) | paBHoBecHe. Karaims) OIIK-1.2 | ple 3aganus
5. Pasznea 5. «/lucnepcHbie cuCTEMBI. 4
PacTBOpbD)
Tema 1. JIexmust Ne5 VK-1.1; 2
(Iucnepcubie | (IucniepcHble CUCTEMBI. YK-1.2;
CUCTEMBI. PactBopsl. O0mIHE OIIK-1.1;
PacTtBopbI) CBOICTBA PacCTBOPOB) OI1K-1.2
Jlabopatopnas pabora Ne 5 | VK-1.1; MpOBEpPKa 2
(ITpuroToBneHue VK-1.2; or4era
pacTBOPOB 3aJaHHOU OIIK-1.1;
KOHI[CHTPAIUH) OIlK-1.2




DopmMupy Bun
Ne Ne u Ha3BaHuUe JieKI Ui/ CMPBIE KOHTPOJE | Koa-
Ne pa3znena KOMIIeTeH HOT0 BO
n/n J1a00paTOPHBIX padoT
1107071 Meponpus | YacoB
THS
6. Paszgea 6. «<BoaHubie pacTBOpHI 4
3JIEKTPOJIUTOB)
Tema 1. Jlexmsa Ne6 VK-1.1; 2
(Boansie (Bonnblie pacTBOpHI YK-1.2;
pacTBOPHI AJEKTPOIUTOR) OIIK-1.1;
AIEKTPOIUTOB OI1K-1.2
) JlabopatopHast pabota Ne 6 | VYK-1.1; MpoBEpKa 2
(T'maponus counei. YK-1.2; OT4eTa,
Onpenenenne pH OIIK-1.1; | KOHTpOJIbH
Pa3IMYHBIX PACTBOPOB) OIIK-1.2 | bie 3ananus
1. Paszpen 7. «OkucIUTEIBHO- 10
BOCCTAHOBHUTEJILHbIE H
JIEKTPOXHUMHUYECKHE MPOIECChD)
Tema 1. Jlexmsa Ne7 VK-1.1; 2
(OcHoBBbI (OCHOBBI ANEKTPOXUMUU ) YK-1.2;
3JIEKTPOXUMU OIIK-1.1;
n) OI1K-1.2
Jlabopatopnas pabora Ne 7 | VYK-1.1; MpOBEpKA 2
(OkucIuTENBHO- VK-1.2; oT4yeTa
BOCCTAHOBUTEIbHBIC OIIK-1.1;
pCaKIum) OI1K-1.2
Tema 2. Jlextmsa Ne® VK-1.1; 2
(Koppo3zus (Koppo3zust MeTasion) YK-1.2;
METAJIJIOB) OIIK-1.1;
OI1K-1.2
Jlabopatopnas pabora Ne 8 | VYK-1.1; MpOBEpKA 2
(Koppo3zust Metasnion) YK-1.2; OT4eTa,
OIIK-1.1; | xKOoHTpOJIBH
OIIK-1.2 | vle 3aganus
Tabnuma 5
IlepeyeHb BONMPOCOB /151 CAMOCTOATEILHOT0 U3YUYEeHUS] TUCITUTNIMHBI
Ne Ne pasiena i Tembl Ilepeyens paccMaTpuBaeMbIX BOIIPOCOB /I
n/n CAMOCTOSITEILHOTO U3yYeHHs




Ne

Ne pa3nesia u TeMbl

Ilepeuens paccMaTpuBaeMbIX BOMPOCOB IS

n/n CaMOCTOSITEJILHOI0 M3Y4YCHUS
Pa3zgen 1

1. |Tema 1. OcHOBHbIE 3aKOH MOCTOSHCTBA COCTaBa. 3AKOH COXPAHEHUS
MOHATUS W 3aKOHBI | Macchl. AToMHO-MoekysipHoe yuenue (YK-1.1; YK-
XUMHH 1.2; OIIK-1.1; OIIK-1.2)
Tema 2. Xumuueckue | Conmu  cpelHHE, KHUCIBIX, OCHOBHBIC, JBOWHBIC.
CBOMCTBA Kommnekcusle coemunenus (YK-1.1; YK-1.2; OIIK-
HEOPTaHUYECKHUX 1.1; OIIK-1.2)
BEIIECTB
Pa3znen 2

2. |Tema 1. Crpoenue | [lepuoanueckuit 3aKOH. HNonnas CBSI3b.
aToMa W MOJEKyI. | Metaminueckass CBsi3b. | MOpuamM3anusi aTOMHBIX
ITepnoanueckui opOutaneil. MeXMOJEKyIsIpHOEe  B3aUMOICHCTBUE.
3aKOH J.N. | Kpucramnuueckue pemetku. (YK-1.1; YK-1.2; OIIK-
Menneneena 1.1; OIIK-1.2)
Pasznes 3

3. |Tema 1. OcHoBsl | ®a3oBbie paBHOBecus. J(marpaMma COCTOSHHUSI BO/IBI.
XUMHYECKOH (YK-1.1; YK-1.2; OIIK-1.1; OIIK-1.2)
TEPMOJUHAMHKHU
Paznea 4

4. | Tema 1. Xumuueckas | llennbie peakuuu. @OTOXMMUYECKUE PEAKIIUN
KMHETHKA u | (YK-1.1; YK-1.2; OIIK-1.1; OIIK-1.2)
paBHOBECHE B
TOMOTE€HHBIX u
TE€TEPOTreHHBIX
CHUCTEMAax
Paznen S

5. |Tema 1. Hucnepcusie | Knaccudukanus JCIIEPCHBIX CUCTEM,
cucteMbl. PacCTBOpbI | IPOMBINIUICHHBIE ~ CMIOCOOBI  YJIABIWMBAaHUS  TBUICH,

aeiMoB, TymanoB. (YK-1.1; YK-1.2; OIIK-1.1; OIIK-
1.2)

Pa3nea 6

6 Tema 1. Meronsl OIIPEACIICHUS pH, IIPOU3BELICHUE
Bonanble  pacTBOpHI | pACTBOPUMOCTH, KHCJIOTHO-OCHOBHBIE  WHJIMKATOPbI
AJICKTPOJIUTOB (YK-1.1; YK-1.2; OIIK-1.1; OIIK-1.2)
Pasznen 7

8 Tema 1. OcHOBEI CrnaBer: TUIIBI, CBOMCTBA, MIPUMECHEHHE.
ANEKTPOXUMUU [ManbBaHUYECKUE AIEMEHTBl. AKKYMYJSITOPBI. 3allyTa
Tema 2. Koppo3zust OT Koppo3ud. I [pumMeHenune 35exkTponusa
METaJIOB (YK-1.1; YK-1.2; OIIK-1.1; OIIK-1.2)




5. O0pa3oBaTe/ibHbIE TEXHOJIOTHHU
Tabmuma 6
IlpuMeHeHNe AaKTUBHBIX U HHTEPAKTHBHBIX 00Pa30BaTeIbHBIX TEXHOJIOT M

e HaunMeHOBaHUE HCII0JIb3yeMbIX
/' Tema u popma 3ansATHA AKTHBHBIX U HHTEPAKTHBHBIX
00pa3oBaTeJbHBIX TEXHOJOTHI
1. [IpuroroBnenue pactsopoB | JIP | TexHOIOrMs KOHTEKCTHOTO O0yUEHHUS
3aJaHHOM KOHLEHTPALNH
2 KuneTtnka XuMU4eCKux JIP | TexHonorusi mpo6aeMHOT0 00y4YeHHUS
IIPOLECCOB. XUMHUYECKOE
pPaBHOBECHE.

6. Tekymuii KOHTPOJIb YCIIEBAEMOCTH U NIPOMEKYTOYHAA aTTeCTANUSA 10
HTOraM OCBOEHHUS AUCHUILIMHDI
6.1. TunoBbie KOHTPOJIbHBIE 3aJAHUA WIH UHbIE MATEPHAJIbI, HEOOXOUMbIE
JJIS OLl€HKH 3HAHUI, YMEHUI U HABBIKOB M (WJIH) ONbITA 1eATEJIbHOCTH
KonTpoJsbHble 3a1aHus:

Paszgea 1 m 2«OcHOBHbIEe MNMOHATHS M 3aKOHbI XUMHH, XHMHYECKHE
CBOMCTBA HeopraHmyeckux BemecTB» U «CTpoeHHe aToMa W MOJEKYJI.
IHepuoauyeckuii 3axon I.U. MenageneeBa»

Bapuanr 6unera 1.

1) Beibepute kuciaotasie okcuabl. O6ocHyiiTe cBoit oTtBeT. S€0,, CuO, N,O, ZnO,
V505, Cs,0.

2) C kakumu u3 nepeuncienusix Bemiects H,O, HCI, CaO, NaOH, H,S0,4,S0;, KOH,
CO,, Na,O oynmer pearupoBath Ca(OH), ? Hamummre ypaBHEHHS BCEX HMIYLIUX
pEeaKIUi ¥ HA30BUTE MOJYUYCHHBIE COSTUHCHUSI.

3) JlomumuTre peakuuy HOHHOTO OOMEHa B MOJIEKYJISIPHOM M HOHHOM BHJIE.
Hanuirre cokpallieHHbIE HOHHBIC YPABHEHHUS.

l) B&(NOg)g + NaOH = 2) Ba(NO;J,)g + Na,SO, =

3) B&(NOg)g + C&CIQ = 4) Bﬁ(NOg)g + NasPO, =
4) Ilpu B3aumonecTBUU 22 T MeTa/lla C KUCJIOTOM BbLIEIWIOCH 8.4 11 BOgOpojaa
(1.y.). PaccuuraiiTe 35KBUBaJIEHT MeTaJLJIA.

5) HanuiuTe 351eKTPOHHYIO U 3JIEKTPOHHO-TpaduuecKyto GopMyry aTomMa Kajiblus B
BO30YXXJIeHHOM cocTosiHuM. KakoBa BaJlEeHTHOCTb aTOMa B 3TOM COCTOSIHUM?

6) Onpenenure TAI XUMHYECKOM cBs3u B coenquneHusx: HBr, Cul, KBr

7) PacmonioxuTe 3JeMEHTBI B TOPSAKE YBEIMYCHUS UX aTOMHBIX pamauycos: Al, Ga,

S,0

Paszgen 5 m 6. «ducnepcHbie cucrembl. PactBopeD> M «BogHble pacTBOpBI

3JIEKTPOJIUTOB)

Bapuant Ouseral.

1) Onpepenutb pH 0,2 monb/n pacteopa NaOH.

2) Hanuwwute ypaBHEHWe rMAPOAM33 B MOHHOM W MONEKYIAPHOM BUAE aLeTaTa
Kanbuma.




3) CmewaHbl 150 mna 0,5 monb/n pactsopa KOH 1 0,4 n 0,1 monb/n pactBopa KOH.
OnpenennTb MOASIPHYIO KOHLUEHTPALMIO NOIYYEHHOTO PacTBOpa.

4) Mpun Kakon TemnepaType 3amep3aeT aHTUOPU3, MNOJIYYEHHbIA CMELIEHUEM
sTuneHrnnkona C,H,(OH), (p=1,116 r/cm®) 1 Boab! B paBHbIX 06bEMAX?

5) o Kakoro o6béma Hago pa3basutb 300 ma 20%-Horo pacTteopa (p=1,152 r/mn),
4yTo6bI NONYUUTL 4%-HbIl pacTBop (p=1,029 r/mn)?

Paznen  7.«OKHCINTEIBbHO-BOCCTAHOBUTE/bHbIE W JJIEKTPOXHUMHUYECKHE
npoueccbn)
Bapuant Ounneral.
buner Nel.
1) Onpenenure cTeeHn OKUCICHUS 3JIEMEHTOB B yacTulax. Hanmummure 351eKTpoHHO-
noHHOe YypaBHeHue. Kakon 310 mpouecc? Onpenenure, OKUCIUTENEM WIH
BOCCTAHOBUTEJIEM SIBJISIETCS UCXOIHAS YaCTHIIA:
CrO,” — CrO;
2) PaccraBbre KOA()(PHUIMEHTHl B YPaBHEHUU PEAKIIMM METOAOM AJIEKTPOHHOTO HIIU
AJIIEKTPOHHO-MOHHOIO OajiaHca. YKaKUTE OKHCIUTEIb U BOCCTAHOBHUTEIb, MPOLIECC
OKUCJIEHHSI M BOCCTAHOBJIEHUA. PaccuuTaiiTe MOJIIpHYIO Maccy SKBUBAJICHTA
OKUCIIUTEIIS.

K,SO3; + KMnO, + H,0 = K,SO, + MnhO, +KOH
3) Ilonw3ysice Tabauuell SAEKTPOJHBIX MOTEHUHUAIOB, NOAOEpUTE AaHOAHOE U
KaTO/JHOE TOKpbITUE IJs cepeOpa. Hamummre KatoaHble M aHOJHBIE MPOLECCHI
KOPPO3UH B KHCIIOU CpEJIE.
4) Hamumure ypaBHEHHs 3JIEKTPOAHBIX NPOLECCOB MPHU AIIEKTPOIU3E BOJHOIO
pactBopa NaNO; ¢ wuHepTHbIM aHomOM. PaccumTaiiTe Maccy BeIECTBa,
BBIJICJIMBIIETOCS HA KAaTOJIe MpH cuie Toka 8 A 3a 1 yac.

PacuerHo-rpajguyeckas padora
BrinonHseTcst BO BHEaAyJUTOPHOE BPEMS 110 BapUaAHTaM.

1) PaccumtainTe 06BEM rasa, KOTOpbiM o0bpasyetrca npu pactBopeHun 30 1
KapboHaTa Kanbumsa B M30ObITKE pacTBOPa CONAHOM KNCNOTbI.

2) Ha cropaHue maccbl 12,4 r HEM3BECTHOrO 3/IEMEHTA OblN M3pacxoaoBaH obbem
6,72 n Knucnopoga. PaccumTtante 3KBMBANIEHT 3/1IEMEHTA M onpeaennTe, Kakowm
3nemMeHT bbln B3AT B JAHHOM peakLuunn.

3) HasoBuTe BeuwectBa, Knacc coeauHeHun - HCl; H,SiO;. YKaxute Tunbl
XMMUYECKMX CBA3EM MeXAy aTOMaMW B AaHHbIX coeguHeHuax. Onpegenute
CTeneHb OKMUC/IEHUA 3/1EMEHTOB M COCTaBbTe CTPYKTYpHbie GOPMYbl AAHHbIX
BELLECTB, YKaXKMTe HanpaBaeHMe NoAspmu3aLmm CBA3EN B 3TUX COEAMHEHMUAX.

4) B obveme Bogbl V(H,O) pactBopuam maccy BewectBa m. [10THOCTb
NOJIyY4EHHOro PacTBOpa P. a) HAMAWUTE MACCOBYHO A0/t0 BellecTBa B pacTBOpE,
MONAPHYID M HOPMA/IbHYKO KOHUEHTpauuu, TUTP MNOJy4YeHHOro pactsopa; 6)
Kakne o6bembl MNONYyYEHHOro pacTBOpa WM BOAbl HYXHO B3ATb, YTOObI
npurotoButb o6bem V; (B M) pacTBopa AAaHHOrO BeLLeCTBa C KOHUEHTpauumen



5)

6)

7)

8)

9)

Cm;? B) Kakon obbem pacTBopa BeuwectBa X C KOHUeHTpauuei CH Heobxoaum
ONA HENTPANN3aLUMM PacTBOpaA NONYYEHHOTO B NyHKTe 67

CocTtaBbTe ypaBHEHUA AMCCOLUMALNM TMAPOKCMAA HATPUS U a30TUCTON KMUCIOTbI.
Paccuntante pH BOAHbIX PACTBOPOB Ka)KAOrO BeLWeCTBa C YKa3aHHOMU
KOHUeHTpauuen (Cm = 0,004 M).

[na paHHOM conm (xnopug, UMHKA) HaNULWKUTe ypaBHEHUA TMAP0In3a NO NepBoOwn
CTYNEeHU B MONEKYAPHOMN GpopMe, NOJTHON N KPATKON MOHHOM dpopme,
onpepenuTe TUN rMAPOAN3a, PAacCYNTANTE KOHCTAHTY rMApo/n3a, CTeneHb
rmaponmsa u pH pacteopa 3Tom conu.

[Ona obpatnmoit peakumm Fe,05(1B)+3CO(r)é>2Fe(TB)+3CO,(r) paccuntante
KOHCTaHTy paBHOBECUSA, eCN HavyanbHaA KoHUeHTpauua CO paBHa 3 mosb/A, K
MOMEHTY HaCTyn/IeHMnA paBHOBecKuA npopearmposano 75% CO.

OnA [aHHOM peaKkuuu paccymtanmTe M3MeHeHume sHTanbnum AH,gs, 3HTPONUM
AS,0s 1 3Heprun nb6ca AGyos. Paccuntante TemnepaTtypHyto obnactb
CaMONpPOU3BOILHOIO NPOTEKAHMA peaKkuumn. PaccumtanmTe KOHCTaHTY paBHOBECKA
OAHHOW peakuMu npu  CTaHAAPTHbIX ycnoBuax (Tabnuupl CTaHAAPTHbIX
TEPMOAMHAMNYECKMX MOTEHUMANO0B NPMBOAATCA B Pa3/IMYHbIX CMPaBOYHMKAX)
SiO,(T8) + 2CO(r) - Si(18) + 2CO;, (r)

HanuwuTte ypaBHEHWA 3NEKTPOAHbLIX MPOLECCOB MNPWU 3/IEKTPO/IM3E BOAHOTO
pacTBopa CoOAM C rpaduToBbIM aHOAOM. PaccumTamTe MacCbl BELLECTB,
BblAE/IMBLUNXCA HA KaTOAE M aHOA4e Npu AaHHOM cune ToKka | 3a Bpema t: CuBr,, |
=8A, t =2 uyvac; NaBr, | =5A, t =1 4ac; KNOs, | = 6A, t = 3 yaca.

10) Monb3ysacb Tabauuen CTaHOAPTHbIX 3/1EKTPOAHbIX MOTEHUMANoB, noabepure

aHo4HOEe W KaTogHoe MoKpbiTMe ana metanna (Fe). Hanuwwute ypaBHeHMA
KOppo3un meTanna, npoTeKarwen a) Ha Bo3ayxe 6) BO BaXXHOM BO34yxe B) B
KMUCN0M cpeae.

IlepeyeHb BONIPOCOB, BBIHOCUMBbIX HA MPOMEKYTOYHYIO ATTECTALUIO (3a4eT):

1) OCHOBHble CTEXMOMETPUYECKNE 3aKOHbl XMMMUU. 3aKOH COXPAHEHMA MaccChbl
BewecTBa. 3aKOH B3aMMOCBA3M MacCbl M 3Heprum A. DHHWTEeNHa. 3aKoH
ABoraapo. MonbHbI 06bem rasa

2) MNoHATME O XMMMYECKOM 3KBMBAJIEHTE. 3aKOH 3KBMBAJIEHTOB.

3) ApepHaa moaenb atoma. CTpoeHue aNeKTPOHHON 060/104KM aToMa BOAOPOAA
no bopy. [BOMCTBEHHAA KOPMYCKYASPHO-BOHOBAA NPMPOAA 3NEKTPOHa.
YpasHeHue [le-bpoiina. ATomHaa opbutans.

4) XapaKTepuCTMKa SHEPTMMN SNEKTPOHA YEeTbIPbMA KBAHTOBbLIMM YNCAMM.

5) MNpuHumn MNayau. Npasuno MN'yHaa. NMpasuna Kneykosckoro. Mpumepsl.

6) PacnpeaeneHune 3/1eKTPOHOB B aTOMax Mo YPOBHAM M NOAYPOBHSAM.

7) CsoiicTBa cBO6OAHbIX aTOMOB.

8) KoBasneHTHaA cBA3b.

9) BogopoaHas cBA3b U ee 3Ha4YeHMe B CBOMCTBAX BOAbI.



10) MoHHaa cBA3b. MexaHn3m BO3HMKHOBEHMS MOHHOW cBA3U. CBOMCTBA
coelMHEeHUIN, C NOHHOM CBSA3bIO.

11) Bopa B npupoge u eé cBoicTBa. HKeCcTKOCTb BOAbl M COBPEMEHHbIE
cnocobbl 60pbbbl C He.

12) PactBopbl. Cnocobbl BbiparkeHUA COCTaBa PacTBOPOB.

13) Ocmoc 1 ocmoTrnYeckoe gasaeHne pacTBopoB. 3aKoH BaHT-Todda.

14) NoHMXKeHMe pOaBneHMA napa pacTBopuUTeNa  Hag, pPacTBOPOM.

MoHUXKeHUe TemnepaTypbl 3aMmep3aHmMA 1 NOBbILLEHWE TeMNepaTypbl KUMeHUn
pa3baBaEeHHbIX PacTBOPOB.

15) OCHOBHbIe MOMIOXKEHNA TEOPWUM 3SNEKTPONUTUYECKOM AMUCCOLMALUMN.
CunbHble 1 cnabble anekTponuTbl. Mpumepsl.

16) MpumeHeHMe 3aKoHa [AeNCTBYHOLWMX MacCc K pactBopam cnabbix
3NeKTPoAnTOB. KOHCTAHTa 3/IEKTPONUTUHECKON AMUCCOLMALNN.

17) NoHHOe npounsBeaeHne Boabl. BoaopoaHbi NokasaTtenb pH.

18) fmpponus conen. CryneH4yatbih ruaponuns. CreneHb rmMaponmMsa W
GaKTopbl, BAMAIOLWME Ha Hee.
19) OKMCNNTEeNbHO-BOCCTAaHOBUTENbHbIE  peaKunn. CTeneHb OKUC/IeHUA
(npumepsbl). HanpaBneHne OKUCINTENbHO-BOCCTAHOBUTE/IbHbIX NPOLLECCOB.
20) Xumuyeckoe paBHOBecue. KoHCTaHTa XHMMHYECKOTO pPaBHOBECHS
(MCTUHHAsI, TEPMOJIMHAMUYECKAsI, KOHIIEHTPALIUOHHAS ).

21) TepmoanHamuyeckue CUCTEMDbI: M30/IMPOBaHHbIE, 3aKpbITble,
OTKpPbITble, FOMOreHHble, reTeporeHHble. MNoHATHE O dase.

22) NepBoe Hayano TepmogmHaMMKU. 3aKOH [ecca. Tepmoxmmuyeckue
YPaBHEHMUA.

23) BTopoe Hayano TepMmoaHAMUKK. DHTpoNUA. IHeprna MNbbcea.

24) CKOpOCTb TOMOTFEHHbIX XMMWYECKUX pPeaKuui. 3aKOH AEUCTBYIOLLMX
MacCC ANA CKOPOCTU peakumn. KOHCTAHTa CKOPOCTU peaKkumu.

25) 3aBMCMMOCTb CKOPOCTM peakuMu OT TemnepaTtypbl. TemnepaTypHbIN

KO3$PUUMEHT CKOPOCTU peaKkumu.

26) [ncnepcHble CUCTEMbI U UX KnacCudUKaums.

27) CrpoeHune muuyennsi.

28) YpaBHeHMe HepHCTa. DNeKTpogHble NoTeHuManbl.
29) Koppo3una meTtannos.

30) 3awmTa OT KOpPpPO3nM.

3agaum K 3auery

1. YpaBHsiiTe IpuBeICHHBIC HUKE YPABHEHHUS METOJIOM JIEKTPOHHO-MOHHOTO
OanaHca, yKa)XUTE OKUCIUTENb U BOCCTAHOBUTEIb:

HNO; + H,S — NO + S + H,0

2 VYpaBHslTE NPUBEACHHBIE HUKE YPABHEHUS METOAOM 3JIEKTPOHHO-MOHHOTO
OaaHca, yKaXUTe OKUCIUTENIb U BOCCTAHOBUTEIIb:

K,SO; + KMnO, + H,SO, — K,SO, + MnSO, + H,0O

3. VYpaBHsiiTe METOAOM JJICKTPOHHO-MOHHOTO OajaHCa W YKaKHUTE, KaKue
cBoiCcTBa NposiBIsieT MnO, B 3TON peakNUU:



MnO, + FeSO, + H,SO, — MnSO, + F92(804)3 + H,0

4. YpaBHANTe METOAOM D3JIEKTPOHHO-MOHHOTO OajaHCa M YKaXKHUTE, KaKue
cBolcTBa nposBiasieT MnO; B 3TON peaklMUK:

MnO, + KCIOg + KOH — K,MnO,4 + KCI + H,O

5. YpaBHsliTEe NPUBEICHHBIE HUKE YPAaBHEHUSI METOAOM 3JIEKTPOHHO-HOHHOTO
OanaHca, yKaXUTe OKUCIUTENb U BOCCTAHOBUTEIIb:

KMnO4 + KzSOg + Hzo — MIl02 + KOH + KzSO4

6. YpaBHsHTE NpUBEACHHBIE HUKE YPaBHEHUS METOJOM 3JIEKTPOHHO-UOHHOTO
OaslaHca, YKaKUTE OKUCIUTENb U BOCCTAHOBUTEIb:

SO, + NalO; + H,O — H,SO, + Nal

7. YpaBHSIUTE NPUBEICHHBIC HIKE YPABHEHUSI METOAOM JJIEKTPOHHO-HOHHOTO
OaslaHca, yKaKUTE OKUCIUTENb U BOCCTAHOBUTEIIb:

KMnO4 + KgSOg + KOH — KgMnO4 + KzSO4 + Hzo

8. YpaBHANTE NPUBENCHHBIC HUKE YPABHEHUS METOJOM AJIEKTPOHHO-MOHHOTO
OanaHca, yKa)KUTE OKUCIUTENIb U BOCCTAHOBUTEI!

KNO, + K,Cr,0; + H,SO, — KNO; + Cr2(804) + K,SO, + H,O

9. VYpaBHsliTe NPUBEACHHBIE HIKE YPABHEHHSI METOJOM 3JIEKTPOHHO-HOHHOTO
OanaHca, yKaXXUTE OKUCIUTENb U BOCCTAHOBUTEIIb!

Cu+ HNO3(K0HH) - CU(N03)2 + N02 + HZO

10. VYpaBHAlTE NpPUBEACHHBIE HHM)KE YPABHEHHS METONOM JJIEKTPOHHO-
MOHHOTO 0anaHca, YKa)KUTE OKHCINUTEIb U BOCCTAHOBUTEIb:

K>Cr,0O; + H,S + H,SO, — CI'2(804)3 + S + K,SO, + H,0

11. Vkaxure, Kakue W3 NPUBEACHHBIX HIXKE COJEd OyIayT MOJABEprarbcs
TUAPOJIN3Y, HANMUIUTE COOTBETCTBYIOLIME YPABHEHMS PEaKIMil B MOJIEKYJISIPHOU U
nonHoi opme, yrkaxkure pH cpeast: BaCly, KNO,, AI(NO3)s.

12. byayr mu moaseprathbest Tuaponnsy comu K3POy, CrCls, FeCOs;, KNO3?
OTtBeT OOOCHYiiTE, HalMCaB COOTBETCTBYIOIIME YpPaBHEHHUS B MOJE-KyJISpHOW u
noHHOM (popme, u ykaxkute pH cpensi.

13. Kakue wu3 NEpeYncIEHHBIX HIXKE COJIEH, IOJABEPrasCh TUAPOIU3Y,
obpasytor ocHoBHBIe coyn: a) Cry(SOy)s, 6) Na,COz B) FeCly? Hamwmmure
ypaBHEHUS THIPOJIM3a B MOJIEKYJISIPHOM U HOHHOM (popMme.

14. Kakune w3 comeii momseprarorcs ruaponnsy: K,COjs, LiCl, Ni(NOs),,
NH,Cl1? CocrtaBbTe MOJIEKYJSIpHbIE U MOHHBIE YpAaBHEHMs TUApPOIN3a, ykaxutre pH
CpEBbL.

15. Kakue wu3 comaeit monmBeprarotcs ruapoausy: LipS, BaCl,, Fe(NO3),?
CocTaBbTe MOJIEKYJIIPHBIE M1 HOHHBIE YPABHEHUS UX THIPOJIU3A.

16. Hannmmnre MaTeMaTU4eCcKoe BhIpaskeHue i1 ckopocTu peakuuu 2CO + O,
— 2CO; u ompenenure, BO CKOJIBKO pPa3 YBEJIMYHUTCS CKOPOCTh PEAKUUH TMPH
yBeJIWYEHUM KOHIeHTpaluu okcuaa yriepoaa(ll) B uetsipe pasa.

17. Kakue u3 mepeunciacHabix coueii: K,S, NaNOs, NH,Cl — moagsepratorcs
ruaposn3y? Hamuimure ypaBHeHUS THAPOIHM3a B MOJICKYJISIPHOM M MOHHOU (hopme U
ykaxxure pH cpensl.

18. Hanmmure ypaBHEHUsI THAPOIN3A B MOJIEKYJIAPHOM ¥ HOHHOM (popMe colu
SnCl,. Kak nogaButh rupoius3 3Toi comnu?

19. Bynyr nu monsepratbes ruaponun3y comm: KoHPO4 Cr(NOs);, KNOs.
HanuiuTe ypaBHeHHs TUAPOIU3a B MOJIEKYJISIPHOM U MOHHOM (hopme.



20. Kakue u3 coneit noasepratorcs ruaponusy: NaNO,, MnCl,, KNO3? s
KOKIOM W3 TUAPOIM3YIONIMXCS COJIEM HAMUIIUTE MOJEKYJISpHbIE W HWOHHbBIE
ypaBHEHUS THIPOJIN3A.

21. Ilpumensas npuniun Jle Illatenbe, ykaxkuTe, B KakOM HaIpaBJICHUU
npousoiaeT cMmemieHrue papHosecus B cucreme CO + H,O «— CO, + Hy, AHOX,p, =+
2,85 xJIx ecnu: a) yBEIMYUTh KOHIICHTPALIUIO BOAOPOJA 0) MOHU3UTH TEMIEPATYPY
B) YBEJIMUUTH JABJICHUE.

22. Onpegenute HanpaB/ieHVWE CMeELLEeHUA pPaBHOBECUA B CUCTEMe a) npw
MoOBbIWEHUM KOHUeHTpauum CO; 6) npu noHukeHun Temnepatypbl. OTBeT
motueumpyiite. H,0( + COy == Hyp + COy, AH = — 41 kI

23. Bo cKonbKo pa3s ysenmumutca ckopoctb peakumn 2NO + O, - 2NO,, ecaun
[aBNeHne B cUcTeme yBeMumnTb BaBoe?

24. YKaxuTe, KaKoe Bel,ecTBO OyaeT HaKanaMBaTbCA NPU MNOBbILEHUU
TemnepaTypbl B paBHoBecHoM cucteme C,y+ COyy == 2CO(y, AH>O0.

25. Onpepgenunte HanpasaeHUe CMeLLeHUA paBHOBECUA NPU yBeIMYEHUN
AasneHns. 2ZnSy+ 30, == 2Zn0Oy + 250y

26. Ormpenenure, BO CKOJBKO pa3 YBEJIMYHUTCS CKOPOCTb PEAKUUU IIPHU
YBEIUYEHUU KOHLEHTpauu Kucaopoaa B 4 paza Cpagury T O2 — COyp.

27. Bo CKOIBKO pa3 BO3pacTeT CKOPOCTh pPEAKUMH NPU MOBBILICHUN
temneparypsl ¢ 20 1o 40 °C? Temneparypusiil kordduiment y =3.92.

28. Ipu yBenmdennn TemmepaTyps! Ha 50 °C cKOPOCTH PeaKImu BO3pocia B 32
paza. Beraucnure remnepaTypHbiii KO3GOUIIMEHT peaKiliH.

29. Hanuiurte BhIpaKeHUA JJIs1 KOHCTAHT paBHOBecus peakiuu: 250, + O, <
2503. B kakoM HarpaBJIEHHH MPOU30MIET CMEIIEHUE PaBHOBECHUS MPU MOHUKEHUU
JTABJICHUS.

30. Hanummre BeIpaxeHust 111 KOHCTAHT PAaBHOBECHS PEAKIIUU:

CH; + CO; «» 2CO + 2H,. B kakoM HampaBJICHUH MPOU30MAET CMEIICHUE
PaBHOBECHS MTPU TTOHUKEHUH J1aBJICHUSI.

31. Ilpu B3aummopelcTBUM 22 T METAJUIA C KHUCIOTOM BbIACIWIOCH 8.4 1
BOoZOpoaa (H.y.). PaccunTaiiTe 35KBUBaJIEHT MeTaLIaA.

32. Ckonpko My pactBopa xjopunpa kamus (o =20 %, p =1,13 r/cm)
HeoOxo Mo Jyuts ipurotosiieHus 8 1 0,05 m pacTBopa?

33. Ha BoccranoBnenue 3,5 T okcuja Meraiia morpedoBanoch 1,96 1
BoJIOpoJa (H.y.). PaccunTtaiite MOJIpHYIO Maccy KBUBAJIEHTa METaLIA.

34. Crombko M pactBopa KCI (o = 20%, p = 1,13 r/em®) Heobxomumo st
npurotosiieaus 10 1 0,050  pactBopa?

35. PaccumTaiiTe SKBUBaJIEHT HeMeTaa, 28,5 r kotoporo oopasytot ¢ H, 30 ¢
coenuHenus. HazoBure HemMeTasl U €ro COeAMHEHUE ¢ BOJIOPOIOM.

36. Onpenenute C, u C,; H,SO,4, nonyuenHoi npu gobaBiieHuu 4 J1 BOABI K 1 11
0,2 H. H2804.

37. Ha neitpanuzanuto 0,943 r dochopHoit kucinotel uzpacxoaonano 1,077 r
rupokcuaa kanusa. PaccuuraiiTe MOJMSpHYIO Maccy OdKBuUBajieHTa (ochopHoii
KHUCJIOTHI.

38. B xakoM 00OBEMHOM COOTHONIEHWH HYKHO cMemarh 2 Monb/1 u 0,4 H.
pactBopsl H,SO, nuist monmyuenus 10 1 1 monw/n pactBopa?



39. Ilpu paznoxenun 1 r okcuaa Mmetaia obpaszoBasiock 0,926 T merasnia.
PaccuuTaiiTe 5KBUBAJICHT METaJlla, HA30BUTE METAJLI.

40. Kakas Macca rufipokcujia HaTpus notpedyercs s mpurotoBiieHus 400 M
pactBopa ¢ o =10%, p =1,1 r/em®?  Haiimure MOJISIPHYI0O U HOPMAJIBHYIO
KOHLIEHTPALMIO MTOJIy4YEHHOTO pacTBOpa.

41. Dnexrponu3s pacteopa cyibdara meau (II) mpoBoaunu 12 4 npu cuie Toka
20 A. Bexox mo Toky coctraBun 90%. Hamwmure ypaBHEHUs 3JIEKTPOJIHBIX
MIPOIIECCOB U 0OIIEH PeaKIiy, BEIYUCINTE MACCy MOTYyUYEHHON MEIH.

42. DNeKTponu3 pacTBopa cyibdaTa IMUHKA MPOBOAWICS B IIEKTPOIHU3EPE C
HEpPacTBOPUMBIM aHOJAOM B TeueHue 6,7 4. Beimenuioce 5,6 1 kucimopoja,
M3MEpPEHHOT0 MpU H.y. BelunciauTe cuily ToKa U Maccy BBIJCIMBIIETOCS HAa KaToe
IIMHKA, €CITU BbIXO M0 TOKY coctaBui 70 %.

43. Kakue peakuuy MpOTEKAOT P JIEKTPOJIU3E C MHEPTHBIMH SJIEKTPOJIAMHU
BOJHOTO pacTBopa cyibdara HaTpus? Kakas macca H,SO4 06pazyercst okono aHoja,
ecnuv Ha aHoje Bbiaensaercs 11,2 i1 kucmopona, U3MEPEHHOTO TPHU H.Yy. 7

44. Kakoii MeTay1 BBIICIWICA HA KaTOJIE IPU IEKTPOJIN3E B TEYEHUE OJTHOTO
yaca npu cuie Toka 1 A, ecinu B pacTBope Oblila COJb ABYXBAJIEHTHOIO METajlla, a
Macca KaToja yBeluduiach Ha 2,219 r?

45. 3a 3 muH snekTponusa npu cuie toka 10 A Ha karone Beiaenuiocs 0,554 r
Metaia, a Ha anoze 209 mu Cl, (1. y.). Kakoe coenrHeHrne HaxX0AHJI0OCh B pacTBOpe?

46. Cxomabko T coanl Na,CO; Hano BBectu B 0ak ¢ 50 J1 BOJBI, YTOOBI CHU3HUTH
YKECTKOCTbh BOABI Ha 4 MIr-3KB/11?

47. Cxonbko conbl (Na,CO3) motpedyercs nist ymsiruenus 120 11 Bojsl, eciu
HKECTKOCTH €€ paBHA 8 MIr-3KB/11?

48. Kakoe BpeMs JOMKEH MPOMOJIKATHCS BJIEKTPOJIM3 pacTBopa cylbdara
nukens () mpu cune Toxka 3 A, 4TOOBI KOJMYECTBO BBIJIETUBIIETOCS Ha KaTOJE
MeTaJljla COCTAaBWJIO OJIMH MOJIb €r0 YKBUBAJICHTA?

49. CKOJIBKO KYJOHOB DJJEKTPUYECTBA MPOIUIO YEPE3 BJIEKTPOJIH3EP C
pactBopom AgNOs;, ecnu Macca aHOAa, U3TOTOBIEHHOTO U3 cepedpa, YMEHBIIUIACh
Ha 2,3 17

50. 3a 10 muH »3nekTposiu3a pacTBOpa IUIATUHOBOM COJIM TOKOM S5 A
BbIIETIIOCH 1,517 T mutatunel. OnpenenuTe SKBUBAJICHTHYIO MACCY TUJIATUHBI.

51. Beruucnure oOnryro, kapOOHATHYIO U HEKapOOHATHYIO KECTKOCTh BOJIbI,
ecnu Ha TutpoBanue 100 mu Boasl nzpacxoaosano 4,9 mi 0,0 SH. Tpunona b u 2,6 mi
0,1 H. cONsTHON KUCIOTHI.

52. laBnenue mapa Haxa pactBopoMm 10,5 r HeanekTponuta B 200 r aneroHa
paBuo 2185440 Ila. [aBnenme mapa umcroro arerona (CH3),CO npm sroif
temneparype paBHo 23939,35 Ila. Omnpenenure MOJEKYISPHYIO  Maccy
HERJIEKTPOJIUTA.

53. Tlpu kako#l TemmepaType 3aMep3aeT BOJHBIA pacTBOpP ITHUIOBOTO CIHPTA,
eciii maccoBas 1ot C,HsOH B Hem paBHa 25 %? (K., = 1.86)

54. Tlpu xakoi TeMIiepaType KUMUT BOJIHBIN pacTBOP TIFOKO3bI, €CJIM MAacCOBas
noist CgH1506 B HeM paBHa 10 %? (K, = 0,52)

55. Tlpu pactBopenuun 1,6 r HeanexkTposuta B 250 M BOJABI ObUT MOTYy4YEH
pacTBOp, KOTOphIi 3amepzaer npu Temmeparype -0,2 °C. Omnpenenure
MOJIEKYJISIpHYIO Maccy pactBopeHHoro Berectsa. (K, = 1.86).



56. Pactsop 9,2 r #oma B 100 T meranona 3akunaer npu 65,0 °C, a uucThIii
MeTaHoa kunut npu 64,7 °C. M3 CKOIBKMX aTOMOB COCTOMT MOJIEKyJa Hoja B
pacTtBope MeTaHoJsia? DOyJUIMOCKONMYecKas TOCTOsTHHAsI MeTaHoa paBHa 0,84,

57. Omnpenenute ocmotuueckoe nasinenume mpu 20 °C pacTBopa caxapa c
MaccoBor noieit C1oH»,011 4 % u mnotHOCTRIO 1,014 /M.

58. Omnpenenute TeMmreparypy, NpU KOTOPOH OCMOTHYECKOE JIaBJICHUE
pacTtBopa, coaepxariero 45 1 riaoko3sl CgH1,06 B 01HOM TUTpE BOIBI, paBHO 607950
ITa.

59. JlaBnenue mapa Boxabl mpu 80 °C paBuo 47375 Ila, a maBieHue mapa
pacTBOpa HE3JIEKTPOJUTa Mpu 3To ke Temrneparype — 33310 ITa. Kakoe konnuecTBo
BOJIbI IPUXOJUTCS HA OJJMH MOJIb PACTBOPEHHOTO BEIIIECTBA B 3TOM pacTBope?

60. PactBop, conepxkantuii 0,81 r cepsr B 100 T Gen3oma (30yumMocKonmuIecKast
nocTosHHas 2,57) kumut npu temneparype Ha 0,081 °C Bplle, 9eM YHCTHIH GEH301I.
N3 CKOIBKUX aTOMOB COCTOUT MOJIEKYJIA CEPhI?

6.2. Onucanue mnoka3zarejieii W KpPUTEPHEB KOHTPOJSI YCIEBAeMOCTH,
ONUCAHME IKAJ OLlCHMBAHUA
Kpurepuu oueHUBaHMSI KOHTPOJIbHBIX 3aJaHUM:

5 GayIoB CTaBUTCS, €CIIU pelIeHO NpaBWIbHO 50% KOHTPOJIBHOTO 3a/1aHus

6 6amioB cTaBUTCA, €ciH pemieHo 60 % KOHTPOJIBHOTO 3aJaHus

7 6amnoB cTaBUTCS, ecau pemeHo 70 % KOHTPOJIbHOTO 3a/1aHus

8 baitoB cTaBUTCS, eciu petieHo 80 % KOHTPOIBHOrO 3aJaHus

9 GamnoB craBuTcs, ecnu pemeHo 90 % KOHTPOJIBbHOTO 3a/1aHus

10 6amnoB craButcs, ecnu pemieHo 100 % KOHTPOIBHOTO 3aAaHUS

Ecnu pemieno menee 50% KOHTPOJIBHOTO 3aJjaHMsl, TO OHO HE 3aCUUTHIBAECTCSA U

CTYJEHT 00s3aH €ro 3aHOBO HAIUCATh.

Kpurepuu oneHuBaHusi pacueTHO-rpapuueckou padboThbl:

10 6amoB cTaBUTCSA, €CIIH pelieHo MpaBuibHO 50% KOHTPOJIBLHON pabOThI

12 6amnoB ctaBuTcs, eciu petieHo 60 % KOHTPOIBHOM padOThI

14 6annoB ctaButcs, eciu petieHo 70 % KOHTPOIBHOM padOThI

16 6amoB craButcs, ecinu petieHo 80 % KOHTPOIBHOM padOThI

18 6amnoB craButcs, eciu peuieHo 90 % KOHTPOIBHON pabOThI

20 6amnoB craButcs, eciau pemeHo 100 % KOHTpoNIbHON paboThI

Ecnu pemeno menee 50% paboThl, TO OHA HE 3aCYUTHIBACTCS U CTYJICHT 00s3aH
€€ 3aHOBO HaIMCaTh.

Kpurtepuu oneHuBaHusi J1a00PATOPHBIX padoT:

3 Oamna CTaBUTCS, €CJIM CTYJIEHT BBIMOJHWI PabOTy B MOJHOM OOBEME C
COOJIIOJICHNEM HEOOXOJAMMOM  TOCJIENOBATEILHOCTH TPOBEJACHUS ONBITOB U
u3Mepennit. Hay4Ho rpamMOTHO, JIOTMYHO omucan HaOMoIeHusS U cPOopMUpOBAI
BBIBOJIBI M3 OMBITA. B MpeAcTaBiIeHHOM OTYETE MPABUIBLHO U aKKypPAaTHO BBITOTHUII
BCE 3aMHCH, TAOTUITBI, TPA(QUKH, BEIYUCICHUS U CETaNl BRIBOIBI.

2 Oamna CTaBUTCS, €CAM paldoTa BBIMOJHEHA NPABWIBHO HE MEHEE YeM
HAIOJIOBUHY, HO OOBEM BBIMOJHEHHOW YacTH TIO3BOJISICT TOJMYYWUTHh MPABUIHHBIC
pe3yabTarhl. B oTuere ObUIHM IOMYIIEHBI B O0IIEH CIOKHOCTH HE 0oJiee ABYX OIIHOOK



(B BBIYMCIICHUSAX, TaOIMIaX) HE MPUHLIMIIMAIBHOTO JUIsl TaHHON paboThI XapakTepa,
HO TOBJIMABIIMX HA pPe3yJbTaT BbINOJAHEHHUs. JlomyckaeT rpyOyro ommoKy, KOTopas
UCTIPABIISIETCS TI0 TPEOOBAHUIO MPETIOAaBATEIS.

1 Gamn craBUTCS, €clid OOBEM BBINOJHEHHONW YacTH pabOThl HE MO3BOJISET
clenath TPaBWIBHBIX BBIBOAOB. B oTdere 0OHapyXMJINCh B COBOKYIMHOCTH BCE
HE/IOCTAaTKH, OTMEYEHHbIe B TpeOoBaHusXx kK 3 Oamnam. Jlomyckaer aBe u Oosee
rpyObie OMIMOKM B XOJi€¢ IKCHEPUMEHTa, B OOBSICHEHHUHU, B O(DOpPMIICHUU PabOTHI,
KOTOpBIE HE MOXKET HCTIPABUTH JaXKe M0 TPeOOBAHUIO MPETIOAaBaTEIs.

Jlis OLIEHKH 3HaHWM, yMEHHM, HAaBBIKOB M (HOPMHUPOBAHHS KOMIIETCHIIMH IIO
JUCUUIUIMHE MNPUMEHSTCS 0aJUIbHO-PEMTHHIOBasi CHCTEMa KOHTPOJISI M OLEHKH

YCIICBACMOCTHU CTYACHTOB

B ocHOBY O0amibHO-PEUTHHTOBOM CHCTEMBI

(BPC) mnonoxeHbl

IIPpUHLOUIIBI, B

COOTBETCTBUM C KOTOPHIMH (POPMHpOBAHHE PEHTHHra CTYAEHTa OCYIIECTBIISIETCS B
X0J1€ TEKYILET0, IPOMEKYTOYHOTO KOHTPOJIS U IPOMEKYTOYHOMN aTTECTALIMU 3HAHUM.
Cucrema peiiTHHIOBOIO Y4¢éTa 3HAHUM M HABBIKOB CTYJACHTOB:

Hurepsa [ToBTOpHO | PeliTuHrOBas
OrneHrBaemMblii TapameTp 1 p
OTCHKE CTh oIeHKa (0asIbl)
Jlexkuun 0-1 8 4-8
Hocemere JlabopaTopHbIie pabOTHI 0-1 8 8 12-16
KoHTtposbHbIe 3a1aHu4 0-10 4 20-40
Texymas _
orenka 3Hammii | OT4€T 0 HIpONCIAHHON | 4 o 8 12-24 | 44-84
Y HABLIKOB nabopaTopHOU padoTe
KoHtposbHas pabota 0-20 1 12-20
Hrorosast cymma 6asmios 56-100
I‘é?%’é[OBJIeTOBpI/ITCHBHO HesaueT
Juddepenimanmss ”TOroBoi OIEHKH ggomeTBop MTeIbHO — 56-
xoporo— 70-84 sater
otnmyHo — 85-100

Ecnu cTyneHT He cian B Cpok Bce OPMBI TEKYIIET0 KOHTPOJISA, TO TOTJA OH CHAET
3a4€T M K HEMY TMPUMEHSCTCS TPAJAWIUOHHASL CHCTEMa KOHTPOJS U OIEHKH

YCIIEBAEMOCTH CTYJICHTOB
Kpurepun ouenku:

Ouenka Kpurepuu oueHuBanus

OLICHKY «3a4eT» 3aCIyXHUBaeT CTYJEHT, YaCTUYHO C MpodenaMu
., | UM TPAKTHUYECKU TIIOJHOCTbIO OCBOMBIIMN 3HAHMS, YMEHUS,

IToporoseii .
opers y | KOMICTCHIMI 1 TEOPETHYECKUH MaTepai, MHOTHe yueOHbIe
Bbi]ie caater, | 33AHI au00 HE BBIMOJIHWI, JUOO OHU OILICHEHBI YHUCIOM
0amIoB OJMM3KUM K MUHHUMAaJbHOMY, HEKOTOPBIE MPAKTHUECKUE

HAaBBIKU HE CPOPMHUPOBAHBI.




KoMnerenuun, 3aKpeIuIéHHbIE 3a AMCUHUILIMHOM,
copMHUpPOBaHbI HA YPOBHE — TOCTATOUYHbIN M BbIIIIE

MUHHMAIEHEI | OIEHKY «HE3ayeT» 3aciIy)KHBAeT CTYJIEHT, HE OCBOMBIIHI

3HAaHWS, YMEHHUS, KOMIIETEHIMM W TEOPETHUYECKHUN Marepuall,

yueOHBIE 3aJaHus HE BBINOJIHWI, IPAKTUYECKHE HABBIKM HE

c(hopMHUPOBAHEL.

(HCYHOBIICTBOD KoMnereHuuu, 3aKpelvi€éHHbIE 32 JIUCHUILVIMHOM, He
MTEIBHO) copMHUpPOBaHBI.

1 ypOBEHb
«HE3a4YEeT»

7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE 0OecneyeHne JUCHUIINHbI
7.1 OcHoBHas JauTEpPaTypa
1) Jlexmuu o paznenam obmert xumuu [Kuura] / IN'annaa Hukonaesna CelueBa [u
ap.]. - : ®I'bOY BIIO MI'VII, 2012. - 160 c.
2) Xumus [Kamxueie uznanus] : YueoHoe nmocooue / ['anmna Hukonaesna Ceiuena. -
M. : PTAY-MCXA, 2016. - 107 c. (http://elib.timacad.ru/dl/local/412.pdf.)
3) Xumus : yueonuk / JI. H. baunos, U. JI. Ilepdunosa, T. B. Cokonona, JI. B.
FOmamreBa. - Cankr-IletepOypr : Jlans, 2021. - 272 c. - ISBN 978-5-8114-2038-4. -
TekcT : anekTpoHHbIH // JIaHb : aeKTpoHHO-O0MbOIMoTeuHas cuctema. - URL:
https://e.lanbook.com/book/168927.

7.2 TonosiHUTE ILHAS JIUTEpPATYypa

1. HeopraHuuecKkasa xumma [TeKkcT] : yuebHUK ana c.-x. sy3os / I. 1. XomueHKo,
N. K. Untosunu. - 2-e nsa., nepepab. n gon. - M. : Boicwasn wkona, 1987. - 464 c.

2. O6buwas xumua [Tekct] / H. /1. ThuHKa ; pea. PabuHosmy B.A. - 23-e usg,, ucnp.
- 1. : Xumua, 2010. - 704 c. - bubnuorp.: c. 683-684. - 1-80 p. MImeH. yKa3.: c. 685-
686. lNpegm. ykas.: c. 687-712

3. 3agaun 1 ynpaxkHeHMa no obuwen xumum [Teker] / H. /1. ThnHKa ; pea.:
PabuHoswny B.A., PybuHa X.M. - 24-e n3a., ucnp. - /1. : Xumms, 2006. - 272 c.

4. Xumuna C npumepamMmun pelleHua 3adady [INeKTPOHHbIA pecypc] : ydebHoe
nocobue / E. A. YnokuHa, /1. 0. OémuHa, A. J1. OMmUTpeBCKUiA ; Poccninckmi
roCyAapCTBEHHbIA arpapHbin yHuBepcuteT - MCXA umenn K. A. Tumwupssesa
(MockBa). - JneKTpoH. TeKkcTtoBble pgaH. - MockBa : PFAY-MCXA wum. K. A
Tumupasesa, 2016. - 109 c. : puc., Taba. - 3arn. ¢ TUTYA. 3KpaHa. - INIEKTPOH. Bepcua
ney. nybamkaumm . Ccblika Ha NOAHbIN TeKcT: http://elib.timacad.ru/dl/local/413.pdf

7.3 HopmaTuBHbBIC IPAaBOBbIE AKTHI
OTCYTCTBYIOT
7.4 Meroauyeckne YKa3aHUsl, PEKOMEHJALMH W [Pyrue MaTepHaJbl K
3aHATUAM
OTCYTCTBYIOT
8. Ilepeuenns pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHUKANIMOHHOM CeTH
«/HTEepHeT», HeOOXOAUMBIX VISl 0CBOCHH S JUCHUILIHHbBI

o http://www.chemnet.ru/ (OTKpBITBII HOCTYT)
o http://www.xumuK.ru/ (OTKpBITBIH AOCTYII)
o http://www.hemi.nsu.ru/ (OTKPBITBIH JOCTYII)



https://e.lanbook.com/book/168927
http://www.chemnet.ru/
http://www.xumuk.ru/l

o http://www.himhelp.ru/ (OTKpBITBI# JOCTYII)
« https://yandex.ru/ - mouckoBbie CUCTEMBI. (OTKPBITBIH JOCTYIT)
« _https://www.google.ru/ — morckoBbIe CHCTEMBI. (OTKPBITHIN JOCTYII)

9. [lepeyeHb MPOrpaMMHOro odecredeHus 1 UHPOPMANMOHHBIX CIIPABOYHBIX

OTCYyTCTBYIOT

CHCTEM

10. Onucanue MaTepuaIbHO-TEXHUYSCKON 0a3bl, HEOOXOIUMOMN JJIsl OCYIIECTBICHUS
00pa3oBaTEIBLHOIO MpoIlecca Mo TUCIMUILUTHHE

Tabmuma 10

CeegeHus 00 00eCIIe4eHHOCTH CIIENMATM3MPOBAHHBIMY AYAUTOPUAMHU,
KaOMHeTaMM, J1a00paTOPUAMHU

HaumeHoBaHue crieliHAJIbHBIX
NOMeIlleHU ¥ OMeLleHU
JJIS CAMOCTOATE/IbHON Pa0doThI
(Ne yueOHOTrO KOpmyca, Ne
ayAMTOPHH)

OcHaleHHOCTH CNENHAJIbHBIX MIOMEIICHUH U
MOMeEIIeHNH IJISI CAMOCTOSAITeJIbHOI PadoThI

1

2

Kopmyc 23, ayautopus 12

1. Ctronsl nabopaTopubie — 10 mT.

2. TaGypetrku - 25 mT.

3. Cron npenogaBaTenbCKuii — 1 mrT.

4. Boitsoxkaol mkad — 1 mr.

6. Jlocka yueOHas - 1 mr. - (410136000001829)
7. bans KOMOMHUpPOBaHHAS - 2 IIIT.-
(210134000000411, 210134000000412)

8. pH metp - 1 mr. - (210134000002545)

9. Bechl npenu3uoHHbIe - 1 MIT.-

(410134000001398)
10. Lentpudyra maboparopHas - 1 mir. -
(410134000000819)
11. Becor noprimonnsie SK-1000 - 1 mT.-
(210134000000413)

kopnyc 22, ayautopus 201

1. Ctonsl n1abopaTopHble — § IIT.

2. TaGypetkwu - 25 1iT.

3. Cron npenogaBaTeabCKuii — 1 mT.

4. BoiTspxkHOM mikad - 2 mrT.

6. Jlocka aynuropHas - 1 mr. -(410136000004314)
8. bans koMOMHUpPOBaHHAS - 2 IIIT.-
(210134000000409, 210134000000410)

9. llenTpudyra nabopaTopHo-KIuHUYECKas - 1
mt.- (410134000000192)

10. ®oromerp KOK3 - 1 mir. -
(410134000000186)



http://www.himhelp.ru/
https://www.google.ru/

11. pH meTp MWITUBOIBTMETP - 2 IIT. -
(410134000000189, 410134000000190)

JUia  caMOCTOATENbHOM  pabOThl  CTYAEHTOB  HCHOJB3YIOTCS  PECYpPCHI
LlenTpansHoii HayuHoi OubOmuorexku umenu H.U. Keneznoma, Bkirouarome 9
YUTAJIBHBIX 3aJI0B, OPraHM30BAHHBIX 10 IPUHLHUILY OTKPBITOTO JOCTyNna |
ocHanleHHbIX Wi-Fi, UHTepHET-10CTYynIOM, B TOM YHCIIE 5 KOMIIBIOTEPU3UPOBAHHBIX
YUTAIBHBIX 3aJI0B, a TAK)KE KOMHAThHI CAMOITOJAITOTOBKYU B OOIIEKUTUIX Nod 1 No5.

11. MeTozmquKne PEKOMEHIAIUNA CTYACHTaAM IO OCBOCHHUIO ITUCIUIIINHbI

OOpaszoBaTenbHbIi MPOLECC MO JUCUUIUIMHE XUMHUS OpraHu3oBaH B (opme
y4eOHbIX 3aHATUH (KOHTaKkTHas pabora (ayIUTOPHOM U  BHEAYIUTOPHOM)
oOyyaroluxcs € NpenojaBaTesieM M CaMOCTOATEIbHas padboTa oOyyaroumxcs).
VYyeOHble 3aHATHS NPEJCTABICHBI CIEAYIOIIMMH BUAAMH, BKJIOYas ydeOHBIC
3aHATHS, HaNpaBJICHHbIE HAa TNPAKTUYECKYIO TOJATOTOBKY OOYYalolUXCAd U
IPOBEJCHUE TEKYIEro KOHTPOJSI YCIIEBAEMOCTH: JIEKIIMU; JJaOopaTOpHbIe paboThl U
WHUBUyalIbHbIE KOHCYJBTAllMU, MpelycMaTpUBAIONIME HHAUBUAYAJIbHYIO palboTy
npenojaBartesis ¢ 00yJarnuMes; caMOCTOsITEIbHAs paboTa 00yYarommxcsl.

Ha ydJeOHBIX 3aHSATHSIX 00yYaromuecs BBITIOJHSIOT 3allJIaHUPOBAHHBIC HACTOSIICH
MIPOTrPaMMON OTAEIbHBIE BUABI YICOHBIX padOT, B TOM YHCIIC OTICIBHBIX JJICMEHTOB
paboT, CBSA3aHHBIX ¢ Oyayiel npodecCHOHANTBHOM eI TEIbHOCTHIO.

[Ipn w3ydyeHWH AWCHUIUIMHBI CTYIASHTY HEOOXOJMMO TIOCEIIaTh JICKITUH,
7abopaTopHBIC 3aHATHS, BBHIIIOJHATH JTJA0OpATOPHBIE PaOOTHI U CAATh OTUYET IO HHM,
BBITIOJIHUTH KOHTPOJIBHBIE 3aJaHUs IO COOTBETCTBYIONIMM pa3jeiaM, HaIucaTh
pacueTHO-Tpaduueckyro pabory.

[Ipu camocTosiTeNbHON pabOTe U MOATOTOBKE K BBIMOJIHEHUIO JIAOOPATOPHBIX
paboT B pabouymx TETpajsix HEOOXOAMMO B paslieliec TeOpeTHYecKas 4acTh KpPaTKO
3amucarh OCHOBHBIE TOHSTHS, 3aKOHBI, ()OPMYJbl JAHHOTO pas3fena, pa3MepHOCTU
Bcex BenuunH B cucteme CU. Tlpu BbInonHEHUH 1a00paTOpHON pabOThI TIIATEIHHO
BeCTU 3amucu pe3yibTaTtoB. (Ocoboe BHHUMaHUE OOpaTUTh HAa NPUMEHEHHUE
OTIPEICISIEMBIX BEIMYHH TSI U3YYEHUS U ONMCAHUS OOBEKTOB OKPYKAIOIICH CpPE/Ibl.
BHUMaTEIBHO M3YYHTh TEOPETHUECKYIO M MPAKTHUECKYI0 4YacTh K JlabopaTopHOMy
MPAKTUKYMY TI0 XUMUH.

[lepen nHauamoM nabOPATOPHOTO 3aHATHS HEOOXOJUMO H3YyYUTh TEOPHIO
BOTIPOCAa, O3HAKOMHUTHCS C PYKOBOJACTBOM TIO COOTBETCTBYIOIIEH padore u
MOJTOTOBHUTH MPOTOKOJ MPOBEACHHS PabOThI: Ha3BaHWE padOTHI, 3aTOTOBKA TaOJIHIT
JUISL  3arOJTHEHUS OKCIEPUMEHTAIBHBIMUA  JTaHHBIMUA  HAOIOJIEHUN, YypaBHEHUS
XUMUYECKUX PEAKIUH, pacyeTHbIC (POPMYIIBI.

JIiss  TOATOTOBKM K  CHa4M  OT4YeTa  CleAyeT  MpOaHaIU3UPOBATh
HKCIIEPUMEHTAJIbHBIC PE3YNbTAThl, COMOCTABUTH C TECOPETUUCCKUMHU MOJIOKEHUSIMU
WJIM CTIPABOYHBIMH JTAHHBIMHU, 000OIIUTH PE3yIbTaThl UCCIEAOBAHMI B BUJIE BHIBOJIOB
no paboTe, MOATOTOBUTH OTBETHl HA BOIPOCH, MPHUBEIACHHBIE B METOJAMYCCKOM
nocooue.




Buabi u gopmbl 0TPadOTKH MPONYIIEHHBIX 3AHATHH
CTyaeHT, TmpOIMyCTUBIIMN 3aHATHSA, OOs3aH BBINOJIHUTH BCE J1abOpaTOpHBIE
paboThI, peIUTh BCE KOHTPOJIbHBIE pa0OThI IO MPOMYIIEHHOMN TeEME.

12. MeToauvecKkue peKOMEHAANNH NPENoAABATESIM 10 OPraHU3aAIUU 00yYeHMsI
10 JUCHMILUIUHE

N3ydeHne AUCHUIUIMHBI CIIEAyeT HAYMHATh C TPOpabOTKHU pabouel MporpamMmel,
yIIeTIuB 0c000e BHUMaHUE LIESM | 33/1a4aM, CTPYKTYpe, COAEPKaHUIO Kypca.

[Tpuctynas K YTEHHIO JEKIUH, CIEAYyeT BBIICHUTH YPOBEHb 0a30BBIX 3HAHHIA
CTYIEHTOB, 00pHCOBaTh NPO(ECCHOHATBHBIE IIETM W TIEPCIICKTUBB H3yUYEHUS
JUACIUILUIAHBI, JIOBECTU 10 BHUMAHUSA CTYJIEHTOB CTPYKTYPY Kypca U €ro pas3febl, a B
JabHENIIIEM YKa3bIBaTh HAYallo U OKOHYAaHKE KaXKAO0Tro paszzena (TeMbl), 00yJaromme
3a/layd, UTOI M CBA3b €O cieAyromuM. JKelnarelbHO pa3bICHUTh OCOOEHHOCTH
KOHCHEKTHUPOBAHUS  JIGKIMM 1O  JaHHOM  aucuuiimHe.  OJIHOBPEMEHHOE
IIPEIOCTABJIEHUE KPATKOTO WILTFOCTPUPOBAHHOTIO JIEKIIMOHHOTO Kypca B 3JIEKTPOHHOM
BAPUAHTE MO3BOJIUT 3HAYUTEIHLHO SKOHOMMTH JIEKIIMOHHOE BpeMs. OQHAKO 3TO HE
O3HAYaeT OTMEHY KJIACCUYECKOI0 JIEKIMOHHOIO IIPOLECcCa, 4YacTbl) KOTOPOTO
SBJIICTCSl HAIMMCAHUE KOHCIEKTOB - i (DUKCAIlMU TMOJIYYEeHHOW WHdOpManuu B
namsaTH ctyneHTa. OCHOBHBIE TOJIOKEHHUSI Kypca, OINPENEICHUS W BBIBOABI IIO
HauOosiee MPOOJIEMHBIM BOMPOCAM BBIACISIIOTCS MHTOHAIIMEH WM BBIHOCATCA Ha
ayIUTOPHYIO JTOCKY (MyJbTUMEAUNHBIN SKpaH). HeoOXoauMBbIil MIUTIOCTPATHUBHBIMN
MaTepruall MPEAIAraeTcsi K O3HaAKOMJIEHUIO B BUJIE MYJIbTUMEINA-TIPE3CHTAINN WU
MJIaKaTOB. TEOpeTUYECKHUE TMOJOKEHUS MOSICHIIOTCS MPAKTUYECKUMH MPUMEPAMU,
XapakTepHbIMU JUIsl mpeaMeTHor oOnactu. C 1eabl0 aKTUBU3AIMU BHUMAaHUS
CTYAE€HTOB PEKOMEHIYETCd BHOCHTb B MPOLECC JIEKIHUH DJJIEMEHT JUCKYCCHUH,
oOpaiasch K MOJJIMHHBIM (paKkTam, JUYHOMY OIBITY MPENnoaaBaTess U HaAOIIOACHUSIM
clIymarened. DTOMYy K€ CIYKHT TECHas CBA3b TEOPETUYECKUX MOJIOKEHUU H
BBIBOJIOB C MPAKTUKON U OyayIiei mpodeccuoHaaIbHOM eITeTbHOCTBIO CTYICHTOB.

[Ipu opranuzamuu 1a00pPATOPHBIX 3aHATUN BaXXHO MPABUIHHO OIPEICTHUTD
MPUOPUTETHBIC HAIMIPABJICHUS B BHIOOpE 3a7a4 U 3aJaHUil. DTO aKTyaJlbHbIE BOIPOCHI
TEOPUM M UX TPAKTUYECKOTO MPUIOKEHUS, OTPaOOTKAa XapaKTEepPHBIX MPEAMETY
NEeUCTBUN. 3a/laHus Ha MPAKTUYECKHUE palbOThl JODKHBI OTBEYaTh y4eOHOMY IUJIaHY
JTVCHUIUIMHBI U OBITH HAIpaBJIEHbl Ha Pa3BUTHE CAMOCTOSITEILHOCTA M TBOPUYECKOM
aKTUBHOCTH CTYJICHTOB. B 3aBHCHMOCTH OT cojep)KaHUs, MPAKTUUYECKUE PaOOTHI
BBITIOJIHSIFOTCSL  CTYJIEHTAaMHA WHAWBHAYAJIBHO WJIM TPYyINNaMHU, YTO TMO3BOJSAET
pa3BUBaTh HABBIKM TBOPUYECKOTO OOIIECHMUSI, BHIMOJHATH pab0OTy Kau€CTBEHHO, B CPOK
U C coONofiecHueM TpaBuil TeXHUKU Oe3zomacHocTH. llepen Tem, Kak pa3peuinuTthb
CTyJICHTaM TIPUCTYNUTh K BBINOJHEHUIO palbOThI, CleayeT YOeauThcs B UX
MOJATOTOBIIEHHOCTH. B mponecce paboTsl TomycKaeTcsi HEOOXOAUMOe NEpEeMEIICHHE
CTYJIEHTOB TI0 ayJAUTOPHH, OJHAKO 3aMPEIICHO OECIeIbHOE X0XKICHUE U HAPYIICHUE
nopsizika. [IpoBepKy 0TUETOB MPOBOAUTH MOCIIE OKOHYAHUS paOOTHI B TaOOpaTOpHH.

IIporpammy paspabdorau:
TavaeB M.B.., K.X.H., JOLIEHT




PEINEH3UA
Ha padouyr nporpammy qucuuninmasl b1.0.15 «Xumus» OITIOIT BO no
HanpasJieHH10 20.03.02 IIpupoxoo0ycTpoiicTBO U BOAONOJIb30BaHHE,
HanpapJieHHOCTH « MHKeHepHbIe CHCTeMbI BOJIOCHAOKeHH s, 00BOAHEHHS U
BOJI0OTBe/ICHU», «YIIPaBJieHHe BOAHBIMHU PeCypcaMu U NMPUPOAO0OXPAHHbBIE
THAPOTEXHUYECKHE COOPYKEHU», «IKCIEPTH3a U YIIPABJIEHHE 3eMeIbHbIMH
pecypcamMmm» (KBaaupukanus (CTeneHb) BbIMYCKHUKA — 0aKaJaBp)

Amu Mynzepom CyneliMaHoOM, JOIEHTOM Kadeapbl CEelbCKOXO035HCTBEHHOTO
BOJOCHAOKEHHSI, BOJOOTBEIEHMS, HacocoB M HacocHbIX cranmuin DPI'BOY BO
«Poccuiickuil rocynapcTBeHHbId arpapHbiii yHHBepcuteT — MCXA umenn KA.
TumupszeBa», KaHAMIATOM TEXHUYECKUX HAyK (Jajee MO TEKCTy PEIeH3EHT),
MpoBeJIeHa peleH3uss padoueil mporpaMmbl aucuuiuinHbl «Xumus» OIIOIT BO no
HaIPaBJICHUIO 20.03.02 [TpuponoobycTpoiicTBO u BOJIOTIOJIH30BAHKE,
HampaBieHHOCTh  «VH)XeHepHbIe CHCTeMbl BOJOCHAOXKEHUS, OOBOJIHEHUS W
BOJOOTBEACHUN», «YIpaBIC€HUE BOAHBIMU peCypcaMM M IPUPOAOOXPAHHBIE
THAPOTEXHUYECKHE COOPYXKEHUs», «IKCIEepTU3a U YIpaBICHHE 3e€MEIbHBIMU
pecypcamm» (OakamaBpuar) paspaboranHort B PI'BOY BO «Poccmiickmii
rocyaapcTBeHHbli arpapubiii yHuBepcuteT — MCXA nmenun K.A. TumupsizeBay», Ha
kadenpe WHXEHEPHOW XumuHu (pa3pabortumk — TagaeB Makcum BragumupoBud,
JOLIEHT Kadeapbl MHXCHEPHON XUMHH, KAaHIUJAT XUMUYECKUX HAYK).

PaccmoTpeB npeacTaBieHHbIE HA PELIEH3UI0 MaTepUabl, PELIEH3EHT MPUIIEI K
CJIETYIOLIUM BBbIBOJIaM:

1. llpenwsiBnenHas pabodasi mporpamMma IUCHUIUIMHBI «XUMUS» (Janee To
tekcty Ilporpamma) coomeemcmeyem tpeboBanusm PI'OC BO mo HampaBiIeHHIO
20.03.02 IIpupomooOycTpoicTBO U BoJOMONIb30BaHKuEe. [IporpamMmma codepoxcum Bce
OCHOBHBIC pa3leibl, coomeemcmayem TPEOOBAHUSAM K HOPMATHBHO-METOIMYECKUM
JIOKyMEHTaM.

2. IlpencraBnennass B Ilporpamme akmyanshocms y4eOHON TUCIMILTUHBI B
pamkax peanusanuu OITOII BO re noodnescum comuenuro — TACTIMTUIAHA OTHOCHUTCS
K 00s13aTenbHOM yacTu yueOHoro nukia — b1.

3. Ilpeacrapnennsie B IlporpamMmme uyenuw AUCHUTUTMHBI COOMBENICMEYIOM
tpeboBanusim  ®I'OC BO wnampaBnenusi 20.03.02 IIpupomooOyctpoiicTBO 1
BOJIONIOJIb30BAHHUE.

4. B cootBerctBun ¢ [IporpamMmmoit 3a IUCHUIIIMHON «XUMHSD 3aKpPEIJIEHO 2
Komnemenyuu. JlucummmHa «XuMmus» W npencrapieHHas [Iporpamma cnocobua
peanuzosamb WX B OOBABICHHBIX TpeOoBaHuAX. Pe3yrbmamot o00Oyuenus,
npexacrasieHnble B [Iporpamme B Kareropusix 3HaTh, yMETh, BIAJACTh
coomeemcmeyiom CrenupruKe W COACPKAHUIO AWCIHUIUIUHBI U QEeMOHCHPUPYIOM
B03MOHCHOCMb TIOJTYYEHUS 3asIBJICHHBIX PE3yJIbTaTOB.

5. O6mast TpyaoEMKOCTh JUCHMIUIMHBI «XUMHUS» COCTaBIsACT 2 3a4ETHBIX
eauHUIEI (72 qaca).

6. HWuadopManus o0 B3aMMOCBSI3M M3yYaeMbIX TUCHUIUIMH U BOMPOCAM
UCKIIIOUCHUS  JyONUMpOBaHUS B  COACPXKAHUU  AUCHUIUIUH  COOMBEHmCHmBEYem
JENUCTBUTENBHOCTH. HuciumuHa — «XuMus» — B3aUMOCBSI3aHa € JIPYTHMH
mucimuimaamu - OTIOII BO wm VYyebnoro turama mo HamparieHuro 20.03.02




[IpuponooOycTpocTBO U BOAOINOIB30BAHUE U BO3MOXKHOCTH JyOJIMpOBAaHUS B
COJIEp>KaHUH OTCYTCTBYET.

7. IlpencraBnennas Ilporpamma mnpeanosnaraer HCHOJNIb30BAHUE COBPEMEHHBIX
00pa30BaTeNbHBIX TEXHOJOTUH, UCIONb3yeMble MPHU pealu3alii pa3judHbIX BUIOB
yueOHOU paboTbl. @PopMbl 00pa3oBaTENIbHBIX TEXHOJOTHH coomeemcmeyrom
crietu(puKe TUCIUTUINHBI.

8. [Iporpamma  muctumiuHbl  «XUMHS» — Opeanojaraer 3aHATUS B
WHTEpPaKTUBHOU (hopme.

9. Buapl, copepxkaHue U TPyHOEMKOCTb CaMOCTOSITENIbHOM pabOThl CTYICHTOB,
npenctasiennsie B [Iporpamme, coomsemcmeyiom TpeOOBaHUSAM K TOATOTOBKE
BBIITYCKHUKOB, coxepxkammmcs Bo PI'OC  BO  wanpaBnenus  20.03.02
[Tpupoa000ycTpOCTBO U BOAOIOIH30BAHUE.

10. [IpencraBnennsie u onucanneie B [Iporpamme dhopmbl mexyueri OLIEHKH
3HaHMM (KOHTPOJIbHBIE 3aJlaHus, OTYEThl Mo JiabopatopHoi pabdore, PI'P),
coomeemcmeyiom crienuprke TUCIUILTAHBI U TPEOOBAHUSAM K BBIITYCKHUKAM.

®opMa MPOMEXKYTOUHOIO KOHTPOJIA 3HAHUN CTYACHTOB, MPEAYCMOTPEHHAs
[Tporpammoii, ocymecTBisieTcss B QopMme 3ayeTa, YTO coomeemcmeyem CTaTrycy
TUCIUTUIAHBI, KaK JUCIUIUTMHBI 00s3aTenbHON dacTn ydueOHoro mukia — bl ®I'OC
BO nanpagnenus 20.03.02 I[IpupoaooOycTpoilcTBO U BOJAONIOIb30BAHUE.

11. @opMbl  OLICHKH  3HAaHWM, mpeactaBileHHble B [Iporpamme,
coomeemcmeyiom crnenuprke TUCIUIUIUHBI U TPEOOBAaHUSM K BBIITYCKHUKAM.

12. VY4eOHo-MeTOIMYECKOE OO€cleYeHne JUCHUILUIMHBI — MPEACTaBICHO:
OCHOBHOW JHTEpaTypoil — 3 UCTOYHHUKA, JOMOJHUTENIBHOW nuTepaTtypod — 4
HauMeHoBaHus, HTepHeT-pecypchl — 6 UCTOYHHKOB U  coomeemcmeyem
tpeboBanusiv = ®I'OC BO wnampaenenuss 20.03.02 I[IpupomooOycTpoiicTBO U
BOJIOTIOJIb30BAHUE.

13. MarepuanbHO-TEXHUYECKOE O0O0€CTeUeHne TUCIUIUIMHBI COOTBETCTBYET
cnenuduke TUCHUTUINHBI «XUMUs» U 00ECIeurnBaeT MCIOJIb30BAaHHE COBPEMEHHBIX
00pa30BaTeNbHBIX, B TOM YHCJIE HHTEPAKTHUBHBIX METOJIOB O0YUYECHHSI.

14. Metonuyeckne peKOMEHIAIMU CTYJACHTaM U METOAUYECKUE PEKOMEH AN
MPEnoaBaTessiM MO OPraHu3aluu 00yUYEHUs M0 TUCUUIUIMHE JA0T MPEICTaBICHUE O
cnenuduke 00yUdeHUs 10 TUCIUTUINHE « XUMUSY.

OBLIUE BbIBO/bI

Ha ocHOBaHuMM NpOBEIECHHOW PEICH3WHM MOXKHO CJENaTh 3aKIIOUYEHHE, YTO
XapakTep, CTPYKTypa M cojepkaHue padodeil mporpamMmbl AUCHUILTUHBL «XUMUS»
OIIOIT BO mo nanpasnenuto 20.03.02 [Ipupomoo0ycTpoiicTBO U BOIOOJIL30BaHHE,
HampaBieHHOCTH «/HXKEHEpHbIE CHUCTEMBI BOJOCHAOXKEHMS, OOBOJHEHUS W
BOJOOTBEJACHUS», «YIpaBiIeHUE BOAHBIMU peCypcaMH M OPUPOAOOXPAHHBIE
THAPOTEXHUYECKHE COOPYXKEHUs», «IKCIEepTU3a | YIpaBICHHE 3E€MEIbHBIMU
pecypcamn» (kBanu(pUKalMsS BBHITyCKHUKA — OakanaBp), pa3paboTaHHas JOLEHTOM
Kadeapbl WHXKEHEPHOM XUMHUHM, KaHIUIATOM XHMHYECKMX Hayk, Tauaes M.B.,
cootBeTcTBYeT TpeboBanusiM PI'OC BO, coBpeMeHHBIM TpeOOBaHUSAM SKOHOMHKH,
pPBIHKA TPyJa W MO3BOJUT MpH €€ pean3allii yCIeIHO 00ecneYnTh (POPMUPOBAHHUE
3asIBJICHHBIX KOMIIETEHIIH.




Peuenzent: Anmu M.C., noueHT kadenpsl CeabCKOXO35HCTBEHHOTO BOJAOCHAOXKEHMS,
BOJIOOTBEJICHUA, HacocoB M HacocHbIX ctaHmuid PI'BOY BO «Poccuiicknii
rocyapcTBeHHblid arpapubiii yHuBepcutrer — MCXA umenn K.A. Tumupszeray,
KaHJIUJAT TEXHUYECKUX HAyK

« » 2021 r.

YTBEPXJIAIO:
W.o0. tupexkTopa UHCTUTYTa MEIHOPAIUH,
BOJTHOT'O XO34ICTBa U CTPOUTEIHCTBA



nmenu A.H. Koctakosa . M. benun

“ ” 2022 .

JIneT akTyanu3anum padoueii mporpaMMbl TUCITAIITIHHBI
b1.0.15 «XUMMUSI»

HHACKC I10 y‘le6HOMy j1aHy, HAaMMCHOBAHUEC
JUTSI TIOATOTOBKH  OaKaiaBpoOB
Hanpagsnenue: 20.03.02 IIpupomnoo0ycTpoicTBO U BOIONIOIB30BAHUE
Hanpasnennoctu: VHXeHepHBIE CUCTEMBI BOJIOCHAOKEHUS, 0OBOTHEHUS U
BOJIOOTBENICHUS, YTIPaBJICHUE BOJHBIMU PECYpCaMU U TIPUPOIOOXPAHHBIC
THAPOTEXHUUYECKHE COOPYKEHUS, DKCIepTH3a U YIIpaBJIeHUE 3eMeTbHBIMU
pecypcamu
®opma oOydeHHs: OyHas
"o Hagana moarorosku: 2021

Kype 1

Cemectp 1

B pabouyro mnporpammy BHOCATCA clenytone u3MeHeHus. HasBanue
HanpaBiieHHOCTH «/H)XXeHepHble CHUCTEMBbl BOJOCHA0XKEHMs, OOBOJHEHUS U
BOJIOOTBE/ICHUS» M3MEHEHO Ha »LludpoBu3anus UHKEHEPHON CTPYKTYphl CUCTEM
BO/I0CHA0KEHUS, 0OOBOJIHEHUS U BOJIOOTBECHUS.

[TporpamMma axtyanusupoBana uist 2022 r. Hayana NOArOTOBKH.

Pazpaboruuk: CyBopoBa. A.A., K.T.H., IOIICHT
( ®UO, ydeHas cTeneHb, y9eHOE 3BaHHE) «_» 2022r.

PabGouass mporpamma mnepecMOTpeHa M O0J00peHa  Ha 3acedaHuu Kadeapbl
MaTepHUANIOBEICHNS U TEXHOJIOTHHA MAITMHOCTPOCHHUS

npoTokoJ No OT «__ » 2022r.

3aBenytomuii kadenpoit laigap C. M.

Jucr AKTYAJU3AlUMA IIPUHAT HA XPAHCHHUE:

W.o0. 3aBeayroniero Beimyckaroiiei kadeapoi Amu M.C., K.T.H., JOIICHT
CEJIbCKOXO3SHCTBEHHOI'O BOJOCHA0KEHUS,

BOJIOOTBECHUS HACOCOB U HACOCHBIX CTAHLIMM  «__ » 2022r
3aBeayromuii BRITyCKaroIIe kadenpoit Iy6enok H.H., akanemux PAH,
CEJIbCKOXO03IMCTBEHHBIX MEJIMOPALIN, J1.C.-X.H., mpodeccop

JECOBOACTBA U SCMHGYCTpOﬁCTBa

« » 2022 r.

W.o0. 3aBeayromniero Boimyckaromient kadpenpot  I[lepmunoB A.B., K.T.H., IOIIEHT
TUJPABIIMKU, TUIPOJIOTUH U YIIPABIICHUS
BOJHBIMH pPECYpPCaAMU « » 2022







