MUHHUCTEPCTBO HAYKH U BBICHIETO OBPA3OBAHMS POCCUMCKOM ®EJIEPAIIUA
IIOBOJIXCKUM I'OCY JAPCTBEHHbIN TEXHOJIOTMYECKU YHUBEPCUTET
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ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma cocraBneHa B coorBercTBuu ¢ Tpeboarusimu @I'OC BO HanpaBieHUs OATOTOBKU
(cnenmmanibHOCTH) 35.03.01 JlecHoe nemno

[TporpamMmmy cocTaBuIu:

JIOLICHT C y4CHOM CTENCHBIO JIuXT COI'JTACOBAHO 0O.B. Cunkuna
KaHJIMJaTa HayK
(TOKHOCTBD) (xacenpa) (1.0. damwuust)

PACCMOTPEHA u O/IOBPEHA Ha 3acenanun kadeapsl, 32 KOTOPOH 3aKperuieHa TUCIHUILIMHA

Ka(bez[pa JICCOMPOMBIINIJICHHBIX U XUMHWYECKHUX TEXHOJIOTHI

(HammMeHoBaHUe Kadeaphl)
14.02.2024 poTokoJ Ne 7

(mara)
3aBenyromuii kageapoit COI'JTACOBAHO I0.A. Illupaun

(1.0. ®amunus)

Pa6ouas nmporpamma COI'JTACOBAHA ¢ ¢akynbTeToM (MHCTUTYTOM), BBIITYCKAIOIIEH(MMU)

kadeapoi(amn).
COOTBETCTBYVET pgeiictByromeit OII.
3aBenyromuii kageapoit COI'JTACOBAHO O.H. baxun

(M1.0. ®amunus)

[Ipencenarens MeTonuyeckol KoMmHccUM —(akyiabTeTa (MHCTUTYTa), B KOTOPBIM BXOAMT
BBINTyCKaroIas kageapa

COT'JTACOBAHO J.W. MyxopToB

(M1.0. ®amunus)

Okcnept(sl): ['mymkosa FOnus [1aBnoBHa, HauaJIbHUK OTJIENA JIECHBIX pecypcoB MuHHCTEpCTBA
MIPUPOHBIX PECYPCOB, IKOJIOTUH M OXpaHbl OKpyXkKatouiei cpenbl Peciyonuku Mapuit On
Pabouas nporpammMa npoBepeHa u 3apeructpupoana B YMI] 12.03.2024 r.

Crnemuamuct yueono-meroandeckoro neaTpa COI'JIACOBAHO /T.A. Cmuphnosa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HAaUMEHOBAHME |HMHIMKATOpa JOCTHKECHUS
KOMIETEHIIUU KOMIIETEHIIUH
1. YK-1 VYK-1.1 Brinonusiet 3HAHUA: 3HAET KAK BBIIOIHATE IOMCK HEOOXOIUMOM
Crniocoben MOMCK HEOOXOAUMOM IS |AJIs peLIeHUs IOCTaBIEHHOM 3a1a4u nHpopManuu, eé
OCYIIECTBIIATh  |pEIICHHUS TIOCTABIEHHON |KPUTHYECKUI aHaIn3, 0000IIeHNEe U [IPECTaBICHHIE
TIOWCK, 3ajaun uH(GOpMAaNKK, e€ |Ha OCHOBE 3HAHMHI €CTECTBEHHO-HAYYHBIX JUCLUILIMH
KPUTUYCCKHIA KPUTHYECKHI aHAJIH3, ¥ COBPEMEHHBIX WH(OPMAIIMOHHBIX TEXHOJIOTHIA
aHaJIU3 ¥ CUHTE3 |0000IIeHnE U yMeHHs1: YMEET BBIIOIHATH MOUCK HEOOXOAUMOM
uH(poOpManuu, |mpeAcTaBlICHUE HA JUIsl peIIEHUs [TOCTAaBJIEHHOM 3a/1aul MH(pOpMaLu, e
IIPUMCHATH OCHOBE 3HAHUUN KpI/ITI/IquKI/Iﬁ aHalJIu3, 0606HICHI/IC " NpCACTaBJICHUC
CHUCTEMHBI €CTECTBEHHO-HAY4YHBIX  |HA OCHOBC 3HAHMH ECTECCTBEHHO-HAYYHBIX IHUCLHIUINH
MMOJXOJ JJIs1 JOUCLHILINH U U COBPECMCHHBIX HH(bOpMaLII/IOHHBIX TEXHOJIOTUN
pelieHus COBPEMEHHBIX HABBIKH: BhInonHseT nouck HeoOXoauMoil s
HOCTAaBJIEHHBIX  |[MH()OPMALMOHHBIX peleHust TOCTAaBICHHOM 3ajaun HHpopManuu, eé
3a1a4 TEXHOJIOTHI KPUTUYECKHI aHalIn3, 000011eHIe U TIPeACTaBICHUE
Ha OCHOBE 3HAHUI €CTECTBEHHO-HAYUHbIX JUCLHUILINH
¥ COBPEMEHHBIX WH(OPMAIIMOHHBIX TEXHOJIOTHA
VK-1.2 3HAHUS: 3HAET KaK CUCTEMaTU3UPOBATh
CucremaTuszupyer 00HapyXCHHYIO0 HH()OPMAIIHIO, TTOJIYICHHYIO U3
00HapyKEHHYIO pa3HbIX UCTOYHUKOB, B COOTBETCTBUU C
uH(pOpMaLHIO, TpeOOBAHUSAMH U YCIOBUSMU 33/1a4H
TOIYYEHHYIO U3 Pa3HbIX |YMEHHs: ¥YMEET CHCTEMATU3MPOBATh OOHAPYKEHHYIO
HUCTOYHUKOB, B I/IH(i)OpMaHI/IIO, MOJIYYCHHYIO M3 pa3HbIX HCTOUYHHUKOB,
COOTBETCTBUH C B COOTBETCTBHUH C Tp€6OBaHI/I$IMI/I " YCIIOBUAMU
TpeOOBAHUSIMU U 3aJga4u
YCIIOBUSIMH 331841 HaBbIKU: CrucTeMaTH3upyeT 0OHapyKEHHYIO
MH(pOpMaLKIO, TOJYYEHHYIO U3 Pa3HbIX HCTOYHUKOB,
B COOTBETCTBUU C TPEOOBAHUSMU U YCIOBUIMHU
3aa4n
VYK-1.3 Beibupaer 3HaHMsA: 3HAET KaK BbIOMPATh ONTUMAIIbHBIH
ONTHUMAJIbHBIA BApUAHT  |BapHaHT PEIICHUs 3a/1a4l, apryMEHTUPYsS CBOU
peleHus 3a/1auH, yMeHusi: YMeeT BbIOUpaTh ONTUMAIbHBIN BapuaHT
apryMEHTHPYS CBOU pelleHus 3aaun, apryMEeHTUPYs CBOI BBIOOP
BBIOOD HaBBIKU: BpiOnpaeT onTUManbHbIi BapuaHT
peleHus 3aJaun, apryMEeHTUPYs CBOI BBIOOP
2. OIIK-1 OIIK-1.1. 3naer 3HaHMsA: 3HaeT QpyHIaMeHTaIbHbIE 3aKOHbI IPUPOIBI
Crnocoben byHIaMeHTalIbHbIE Y OCHOBHBIE (hU3HUECKHE U MAaTEeMAaTUYECKUE 3aKOHBI

peliaTh TUIIOBBIC
3a71a4u
podheCcCUOHAIb

3aKOHBI IPUPOJIBI U
OCHOBHbIE (pU3NYECKHUe U
MaTEMaTHUYECKNUE 3aKOHBI

YMEHHH:
HABBIKH:




HOU OIIK-1.2. Ymeer 3HAHMS:
ACATCIBPHOCTH | IPHMCHATD yMeHHs1: YMEET IPUMEHATh OMOJIOTHYECKHE,
Ha OCHOBC Ouonornyeckue, HKOJIOTHYECKHUE, (pr3nyecKre 3aKOHbI U
3HAHUU 9KOJIOTMYCCKUC, MaTeMaTUYECKUE METOABI MU PEIICHUS 3a1a4
OCHOBHBIX (usnyeckue 3aKOHbBI U TEOPETUYECKOTO U NIPUKIAJHOTO XapaKkTepa
3aKOHOB MAaTCMAaTUYCCKHUEC MCTOJLI |HaBBIKH
MaTeMaTUYeCKU |IJId pelICHUs 3a1ay
X" TEOPETUYECKOTI0 U
€CTECTBEHHBIX |MPHUKIIAJIHOIO XapaKTrepa
HayK C OIIK-1.3. Bnaneer 3HAHMSA:
[IPUMEHEHUEM  |HaBBIKaMU yMEHHS:
MH(POPMALMOHH |MCIIONb30BaHUs 3HAHUH  |gaBpikn: OITK-1.3. - Biajeer HaBbIKaMu
0- OMOIIOTUYECKHX U HCIIOIL30BaHUA 3HAHUH OMOJIOTHYECKUX U
KOMMYHHKAIIMOH | 5KOJIOTHYCCKUX HAYK, HKOJIOTMYECKUX HAYK, GU3UKH U MaTEMATHKHU TPy
HBIX TEXHOJIOTUI (bHSI/IKI/I H MaTCMaTUKH pelIeHu IPaKTUYCSCKUX 3a/1a4 ¢ IIPUMECHECHHUEM
IIpH pCHICHNH I/IH(1)OpMaIII/IOHHO-KOMMyHI/IKaIII/IOHHI)IX TEXHOJIOTUHU
[IPaKTUYECKUX 3a7a4 C
[IPUMEHEHUEM
nH(pOpMaIMOHHO-
KOMMYHUKALIUOHHBIX
TEXHOJIOTHI

Pazpen 2. MECTO JUCHUIUIMHEBI B CTPYKTYPE OITOIT

Hucnunnuna oTHOCUTCS K 00s3aTenbHor yacTu OITOIT.

JucuumnirHza siBisercst 00s3aTeabHON

Jns  mpojnomkeHust  (GopMHpOBaHMS — 3asABJICHHBIX  KOMIIETEHIMI  HEOOXOIMMBI  3HAHUS
npeamiecTByromux auciumina: Marematuka (YK-1), ®usuka (VK-1), Boranuka (VK-1),
Hennponorus (YK-1), Marematuka (OIIK-1), ®usuka (OI1K-1)

N3yuaemass JOUCHMIUIMHA SBJISIETCS OCHOBOM JJIsi MPOJOJDKEHUS (OPMHPOBAHUS YKa3aHHBIX
KOMITETEHIHI B cieayromux auciumnaax: JlecoBoucto (YK-1), @usunonorus pacrenuii (YK-1),
[TouBoBenenue (OIIK-1), JlecoBenenue (OIIK-1), Jlecnas ¢putonaronorus (OIIK-1), JlecoBenenue
(OIIK-1); npaktukax: Y4yeOHas npaktika. O3HakomurenbHas npakrtuka (YK-1); rocyaapcrBeHHO#M
UTOTOBOM aTrTecTanuu B (popMme: BrInonHeHne 1 3aluTa BbITYCKHON KBAIW(UKAIMOHHONW pabOThI
(YK-1), BeinmonHenue u 3amura BhITyCKHOW KBanuukannoHHou padotel (YK-1), Beimonnenue u
3alIKTa BBITYCKHOH KBanudukanuonHoi padotsl (OITK-1)

Pazzen 3. OIIMCAHUE OBPA30BATEJILHBIX TEXHOJIOI' WA

Jns hopmupoBaHUS 3asBICHHBIX KOMIIETEHIIUN HCIIONB3YIOTCS METOJ0JIOTHYECKHE TEXHOJIOTHH,
peaNM3yIONIUE JIESITEIBHOCTHBIN, JINYHOCTHO-OPUEHTUPOBAHHBINA, IPaKTUKO-OPUEHTUPOBAHHBIN
MOJIXOJIBI.

OCHOBHBIMHU CTPaTErHUECKUMU TEXHOJIOTHSIMHU SIBISIFOTCS: JICKIIMOHHBIC 3aHSTHS, TPAKTUYECKHUE U
nabopaTOPHBIE 3aHATHS

Ha pocTmkeHne KOHKPETHBIX IieJell OOy4eHHs HalpaBlIeHbl MPUMEHSIEMble TaKTHYECKHE
TEXHOJIOTHH: 3aIaHHSI, KIITACCHUSCKAsT JICKITUS

Paznen 4. COAEP’KAHUE JUCLUITIIMHDBI

2 cemecTp



N KomnuecTtBo | DopMupyemsie
Buasl 1 TeMbl 3aHATHI
4acoB KOMITETCHIIUH

OCHOBHbI€E IOHSITHSI H 3AKOHbI XUMHMH 16 OIIK-1, VK-1
Jlexuus. BemectBo. AToM. Mosekyna. XuMHUYECKHM 2JIEMEHT. 2
Aunnorponus. [IpocTeie u cioxkHbie BemecTBa. KauecTBeHHBIN U
KOJIMYECTBEHHBIN COCTaB BELIECTB. XMMHUUYECKNE 3HAKU U
dbopmyibl. OTHOCUTEIbHBIE AaTOMHAS U MOJIEKYJISIpHASI MacCHhI.
KoJyinuecTBo BeniecTna.
JlaGopaTtopHnas pabota. KomrmiekcHbIe coeTMHEHUS. 2
JlaboparopHas pabota. V3ydueHue cBOICTB OCHOBHBIX KJIacCOB 2
HEOPraHUYECKHUX BEIIECTB.
3ananus A CaMOCTOSITENIbHOM pabOoThI, B TOM YHUCIIE BHITIOJIHEHHE
KP, PI'P
PI'P-1 Pemienue pacyeTHbIX 3a/1a4 Ha HaX0XJACHUE OTHOCUTEIbHOU
MOJIEKYJIIPHOM
Macchl, OIPEACIIEHUE MACCOBOM O XUMUYECKUX 3JIEMEHTOB B
CIIO)KHOM
BEILIECTBE
KP-1 Kraccbl HeopraHu4eckux BELIECTB
PI'P2 - CocraBnenue 31MeKTPOHHBIX KOH(UTYpallHii aTOMOB
XUMUYECKHUX DJIEMEHTOB. 10
XuMHYeCKHe peaKInu 34 OIIK-1, YK-1
Jlexuus. OkucauTeNbHO-BOCCTAHOBUTENBHBIE peakuu. CTeneHb 2
okucnenus. OKUCIUTENb U BOCCTaHOBJICHHE. BoccTaHOBUTEIND U
OKHUCJIEHHEe. MeTo 3JIeKTPOHHOTO OanaHca Al COCTaBICHUS
YpaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH .
Jlexuus. Ckopocth xuMuueckux peakuuii. [loudarue o ckopoctu 2
XUMUYECKHUX peakinidi. 3aBUCUMOCTh
CKOPOCTH XUMHUYECKUX PEAKIHI OT pa3NIudHbIX (PaKTOPOB:
MIPUPOJIBI PEArUPYIONIUX BEIIECTB, UX
KOHIIEHTpALlUU, TEMIIEPATYyphl, IOBEPXHOCTH CONTPUKOCHOBEHUS U
WCIIOJIHb30BAHHUS KaTaJIM3aTOPOB.
Jlexius. O6paTUMOCTh XUMHUYECKUX peakuuil. ObpaTumbie 1 2
HEeOoOpaTUMBbIE PEAKITUU. XUMUUYECKOE
DPaBHOBECHE U CIIOCOOBI €r0 CMEIIEHUSI.
JlaGopaTtopHast pabota. OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIC 2
peakLu
JlaGopaTtopHnast pabota. CKOPOCTh XUMHUYECKUX PEAKITUH. 2
JlaboparopHas paboTa. XUMHUYECKOE PAaBHOBECHE W TIPUHIIUII 2
cMemienus Jle-Illarenbe.
JlaGopatopHas paboTta. AAcOpOIHs U KaTalu3. 2
3amanus A CaMOCTOSITENIbHON pabOThI, B TOM YHKCIIE BHITIOJTHEHHE
KP, PT'P, pedepara
PI'P-3 OcHOBHBIE TEPMOTMHAMUYECKUE PACUETHI
PI'P-4 Pemenue 3a1a4 1o onpeaeineHuo CKOPOCTH XUMHYECKHUX
peaxkLuii, yCIOBUU
CMEIIEHUSI XUMHUYECKOTO PAaBHOBECHS.
PT'P -5 OxucnutenbHO-BOCCTAHOBUTENBHBIE PEAKIUU.
KP-2 Xumuueckasi TepMOIMHAMHUKA U KHHETHKA.
Pedepar Ha TeMmy "TemnoBblie 3pHEKTHl XUMUYECKUX CUCTEM." 20
JMucnepcubie cuctembl. PactBopsbl. IIponeccsl, mpoucxoasimme 30 OIIK-1, YK-1

B




pacTBopax

Jlexuus. lucniepcHele cucremsl. [lonsTre 0 nucnepcHoin
cucreme. JlucnepcHas ¢asza U JUCIEPCUOHHAs Cpeaa.
Knaccugukarus 1ucnepcHbIX CUCTEM.

[ToHsITHE O KOJJIOUIHBIX CUCTEMAX.

Jlekuus. Teopus 37€KTPOIUTHUECKON UCCOUMALMU. MexaHnu3m
JUCCOLIMAIIMU BEIIECTB C PAa3INYHBIMU

TUMAMH XUMHUYECKHUX CBsi3el. OCHOBHBIE MOJIOKEHUS TEOPUU
JIEKTPOJIUTUYECKOM TUCCOLIMAIINH.

Jlexuwmst. ['maponu3 kak oOMeHHbIH nporecc. HeoOpaTumelii u
00paTUMBIN THIPOJINU3 COJICH.
Crynenuatselid ruapoans. [IpakTnyeckoe npuMeHEHHE THAPOJIN3a

JlaboparopHas paboTa. JlucnepcHble CUCTEMBI.

JlaboparopHas paboTa. DIEKTPOIUTHIECKAS TUCCOLIUALIUS.

JlaGopaTtopHast padota. ['uaponus cosnei.

JlabopaTtopHas pabota. CriocoObl U3MEPEHHS] KUCTOTHOCTU U
OCHOBHOCTH pacTBopa. MHaukaTopbl. pH-MeTpusi.

NIDNIDNDN

JlabopaTtopnast pabora. [IpuroroBnenue pacTBopa COJISTHOM
KHCJIOTHI 33IaHHOM MacCOBOM JIOJIH.

JlaGopaTtopHnast pabota. TurpoBaHue pacBopa COJISTHOM KHUCIOTHI
pactoBpoM NaOH.

JlaGopaTtopnast pabota. CriocoObl pacyeTa KOHIIEHTpAIHi
PacTBOPOB JIEKTPOJIHUTOB.

3anaHus AJi1 CaMOCTOSITENIbHON padOThI, B TOM YHUCIIE BBIIIOJIHEHHUE
KP, PI'P

KP-3 Pemenue 3a1au Ha onpe/ieneHrue KOHIIEHTPAIUU PaCTBOPOB.
PI'P-6 CocraBieHne ypaBHEHUH 3JIEKTPOIUTHUECKON
JUCCOLIMAIINY, peaKluii HOHHOTO OOMEHa.

PI'P-7 I'maponu3 conen.

10

OCHOBBI JIEKTPOXUMHUH

28

Jlexuus. ['anpBaHUYECKHN 2JIEMEHT, KaK UICTOYHUK dJIEKTPUUYECKON
DHEPrUH, IPUHIINII JEHCTBUS.

Onektpoasmxkyias cuia (3/C) rarbBaHUYECKOTO JIEMEHTA.
DNEKTPOIUTHUECKUH TIPOLECC, KAK

00paTHbIN raJbBaHUYECKOMY.

Jlexius. DAEKTPOIU3 PACIUIaBOB U PACTBOPOB BEIIIECTB C
HHCPTHBIM U aKTUBHBIM aHOJAOM. HOpH}IOK BOCCTAHOBJICHU S
KaTHOHOB U OKUCIJICHUSI aHUOHOB.

KonuyecTBeHHbIE 3aKOHBI 2JIEKTpoIH3a. (3akoHbl Dapasest.)
[TprMeHEeHHE DIIEKTPOJIN3A.

JlaGopaTtopHast pabota. JlelicTBHE KHCIOT HAa METAJLIHI.

JlaGopaTtopHast pabora. [lelicTBue mienouei Ha METaJIbI.

JlaGopaTtopHast pabota. ['albBaHUYECKUI IETIEMEHT.

JlaGopatopHas pabota. Koppo3us meTamios.

JlaGopatopHasi paboTa. DIEKTPOJINU3 CONEH.

NININIDNIDN

OIIK-1, YK-1




3ananus AJi1 CaMOCTOSITENIbHON paboThl, B TOM YHUCIIE BHITIOJIHEHHE
KP, PTP

PI'P-8 "'anbBaHUUCKHIL STIEMEHT

PT'P-9 Koppo3us metaninos

PI'P-10 DnexTponu3 coneit

KP-4 DnexTpoxumus

Pedepar Ha remy "XuMHYECKHE HCTOUYHUKH TOKA" 14
Wnas xonTakTHas padora: 0
IToaroToBka K 3K3aMeHY 30
IIpoBeneHue sKk3aMeHa 6

Pasgen 5. METOJUYECKUE VKA3AHUSI JUISI OBYYAIOUIUMXCSI 10 OCBOEHUIO
JIACLIUTUIMHBI

W3ydeHre AUCHMILTUHBI PEKOMEHJyeTCS HadyaTh C O3HAKOMIICHHs C paboueil mporpammon, ee
CTPYKTYpOH W COJEp)KaHUEM pa3[elioB. YUYeOHBIH Marepuall CTPYKTYpUPOBaH, H3yUYCHHE
JUCITUTUTAHBI OCYIIECTBIISETCS B TEMaTHICCKON MOCIIEI0BATEIIHHOCTH.
3aHATHS ~ JIGKIIMOHHOTO  THUIMA JAal0T CHCTEMaTU3UPOBAHHbIE 3HAHMS 1O JAUCHUIUIMH
KOHIEHTPUPYIOT BHUMaHUE Ha HauboJiee CIOKHBIX U BaXKHBIX BOIpocax. Bo BpeMs JEKIIMOHHBIX
3aHATUN PEKOMEHIYETCSI BECTH KOHCIICKTUPOBAHUE yU4eOHOr0 MaTepralia; oOpaniarh BHUMaHUE Ha
(GOPMYIMPOBKM W KAaTErOPHH, PACKPBIBAIOIINAE CYTh MPOOJIEMBI, SBICHUS WM TIPOIECCa;
3apuKCUpoBaTH BBIBO/IBI u MIPAKTHICCKHE PEKOMEH/IaIINH.
[ToaroroBka K 1a00PaTOPHBIM 3aHSATHUSM BKIIOYAET 03HAKOMJICHHE c MJIAHOM
1a00paTOPHOTO 3aHATUS, MPUBEIECHHOTO B METOJMYECKUX YyKa3aHUsX; padOTy C KOHCIEKTOM
JIEKIMM, BBIMOJHEHUE JOMAIIHETO 3aJaHus, paboTy ¢ ydeOHON U yueOHO-METOIUYECKON
JUTEPATypOi, HAyYHBIMH W3JAAHUSIMH W JJCKTPOHHBIMH OOpa30BaTCIIbHBIMU  pecypcamy,
PEKOMEHIOBAaHHBIMU paboueil MporpaMMoil TUCIUILIMHBL, a TaKkKe Pa3padOTaHHBIM AJIEKTPOHHBIM
KypcoM hilp bt PCKo .
CopepxaHue caMOCTOSTEIPHOW — Pa0OOTHI ONpeiesieTcss padodeil MmporpaMMoN  JTUCIUTIINHEI,
OIICHOYHBIMH ¥ METOJMYCCKHMH MaTepHallaMi, 3aJaHusIMH ¥ YKa3aHHSIMH TIPeroaBaTers.
CamocTtosTenbHas paboTa MOMKET OCYIIECTBISTHCS B ayAUTOPHON M BHEAYAHTOPHOH (hopmax.
O} PeKTUBHBIM CPEICTBOM OCYIIECTBICHUS CAaMOCTOSTENbHON pabOThl SBISETCS AIEKTPOHHAS
uH(pOpMallMOHHO-00pa3oBaTenbHasi Cpela YHUBEPCHUTETa, KOTopas oO0echeurnBaeT JMAOCTyN K
oOpa3zoBarenbHONW  MporpamMmme, paboueld  mporpaMMe  JUCHHMIUIMHBL, K  DJIEKTPOHHBIM
OMOIMOTEYHBIM CHCTeMaM, TPO(eCcCHOHATLHBIM 0a3aM JaHHBIX ¥ HHPOPMAIIMOHHBIM CIIPABOYHBIM
CUCTEMaM.

V3ydeHne MUCHUTUIMHBI BKIIIOUAET BBHITIOJHEHHE PACYETHO-TpadudecKoil paboThl, KOHTPOIBHOM
pabortsl, pedepara, 1abopaTopHOIt pabOTHI.

TpeboBanus k oopmiieHUIO pedepara:

O60bvem pedepara: 20-24 crpanun. [lo corimacoBaHuio ¢ mpenogaBareneM, 00bEM MOXET OBbITH
menbine. bymara: popmar - A4 Tlons: BepxHee, HIKHeE — 2 CM.; JIeBoe — 3 ¢M.; ipaBoe — 1,5 cm.
Tekcr: - mpudt — Times New Roman, pasmep — 14 nr., uBet — u€pHbiii (aBTO) - UHTEpBaNI - 1,5 B
penakrope Word - uHTepBaibl MKy ab3alamMy He JOIYCKAIOTCs - KaKAbli a03al] HaunHAeTCs ¢
KpPacHOM CTpokH, T.e. nenaercs ab3ausblii orcTyn. CHHCOK HCHOJIB30BAHHBIX HCTOYHHMKOB H
autepatypsl, [lpunoxenus — He Hymepyrorcss Hymeparus cTpaHuil HauMHaeTcs ¢ 3-i CTpaHHIIbI
(BBenenue), Hymepanusa HaunHaeTcs ¢ HUGpbI «3». PexkomeHniyemoe Koan4yecTBo riaB (pa3aenoB)
— 2-3, maparpadoB B rimaBax — 2-3. Kax it pasnen (1JiaBa) HauWHASTCS ¢ HOBOTO Jincta. Ha3Banus
IJIaB WIX pa3/ieioB HE JIOJKHBI 1yOIMpoBaTh Ha3BaHUE TEMBI, a Ha3BaHMA naparpadoB — Ha3BaHUS
rnaB. Kaxxgas rmaBa uiam paszen JODKHBI PacKpbIBaTh ONMpPEIENEHHYIO YacTh TeMbl pedepara, a B
COBOKYITHOCTH — BCIO TeMY IIEJIMKOM. 3aKJIFOUCHHE - BaKHEHIIas cocTaBHas 4acTh pedepara. B
HEM KpaTKO TIOJBOJSATCS OCHOBHBIC BBIBOJBI W PE3yIbTAaThl HCCICIOBAaHUS, BO3MOYKHBI
pEeKOMEHAANNH IS NalbHelIero uccaenoBanus. CUCOK MCIOIb30BAHHBIX HCTOYHUKOB U



auTepaTypel B HEro BXOAWUT Ha3BaHWE T€X UCTOYHUKOB M JINTEPATYPHI, KOTOPHIE BBl U3YyUaIH TPU
Hanucanuu pedepara. OH cocTaBisieTcs B a(aBUTHOM MOpsake U HymepyeTcs. CIUCOK TOJDKEH
BKJIIOYATh B ce0s1, B TOM YHCIIe, COBPEMEHHYIO TUTEPATYPY 1O BEIOpaHHOU Teme. B crincke qomkHa
OBITh yKa3aHa HayyHas JUTepaTypa (He MeHee 5 HauMEHOBaHHi). YueOHas JUTepaTypa MOXKET
OBITh MCIIOJIb30BaHA, HO OHA HE MOXET OBITh OCHOBOM JUIsI OJATOTOBKH pedepara.

[leprognuHocTh MpoBeAeHUs, HOPMBI TEKYLIEr0 KOHTPOJISI YCIEBAEMOCTH, CUCTEMa OI[CHUBAHUS
X0Jla OCBOEHHUS JMCLUUIUIMH TMpeACTaBieHbl B pabouell mnporpamme. YCIOBHUS aTTeCTaluu
MIPUBE/ICHBI B TEXHOJOTUYECKON KapTe, BXOMASIIEH B COCTaB paboueii mporpaMMbl JUCIIUILIAHBL.

DopMOI TPOMEKYTOUHOM aTTECTALMU 110 JUCIMILINHE ABJISIETCS K3aMEH.

Pa3znen 6. MATEPUAJIBHO-TEXHUYECKOE 141 YYEBHO-METO/JUYECKOE
OBECIIEYEHUME AMCHUIJIMHBI

6.1. YueOHO-MeTOINYECKOE 0OecIeueHne

KonnuectBo
9K3EMILIAPOB MEYATHBIX
NoNe . W3TaHUH, UMCIOIINXCS B

CHucox UCTIONB3yeMOM JIUTePaTypPhl
n/m OHOJIHNOTEKE, ITH
AJIIEKTPOHHBIN apec U3AaHUs
(pecypca) B cetu MuTepHer

YYEBHBIE, YYEBHO-METOAMYECKHWE U HAYVYHBIE NU3JIAHUA

1. [Xumwueckue cucrembl [Tekcr] : BapWaHTBI 3aMaHUNA IS 168 /
caMocTosT. pabotel / M-Bo obOpa3zoBanus u Hayku P®D, ['OVY| https://portal.volgatech.net/b
BIIO "Map. roc. texn. yu-1"; [cocT.: P. U. Bunokyposa u|0oks/Vinokurova_ximicheski
np.]. U3n. 3-e, nom. Momkap-Oma: MapI' TV, 2011. - 140 c. e_sistemy 2011.pdf
OK3eMILIApEL: Bcero 168.

2. |Xumus [Tekcr] : nal. mpaktukym / M-Bo oOpa3oBaHUS U 58 /
Hayku P®, T'OY BIIO "Map. roc. texu. yH-t"; [P. U.| https://portal.volgatech.net/b
BunokypoBa u ap.] ; moa obm. pea. P. Y. Bunokyposoii.| 0oks/Vinokurova_ximija_20

Womkap-Ona: MapI'TV, 2011. - 171 c¢. DK3eMILISPBI: BCEro 11.pdf
58.
3. |KpamennnnukoBa, Hamexna I'eananpeBra. Xumus [Tekcr] : 23 /

ygyebHOe Tmocobue s camocrosTenbHOW — pabotel | https://portal.volgatech.net/b
npaktuueckux 3asatuii / H. I'. Kpamenunnukosa, P. .| ooks/Krasheninnikova ximij
BunokypoBa; M-Bo o6pazoBanus u Hayku PO, ®I'OY BIIO a.pdf

"[ToBoik. Toc. TexHoi. yH-1". Momkap-Ona: IIT'TY, 2013. -
144 c. ISBN 978-5-8158-1095-2. Dx3eMIuisipel: Bcero 23.

4. |KpamennnnukoBa, Hamexna ['ennanpeBHa. Xumus [Tekcr] : 25
mocoOue /Ui BHIOTHEHUSI MHANBUAYaIbHbBIX 3ananuii / H. T'.
Kpamenunnukosa, P. . BunokypoBa; M-Bo o6pa3oBanus u
Hayku P®, ®I'bOY BIIO "IloBomk. roc. TeXHOI. yH-T".
Momkap-Oma: TITTY, 2014. - 74 ¢. ISBN 978-5-8158-1339-7.
OK3eMILISPEL: Bcero 25.

6.2. MatepuanbHO-TeXHUYECKas 6a3a v MporpaMMHOe o0ecrieueHne




NoNe | Aynutopuu aiis npose- | [lepedeHb OCHOBHOTO 000PYIOBaHHS [Iporpammuoe
/Tl |AeHUS YIeOHBIX 3aHSATHH, obecrnieueHne
CaMOCTOSITEeNIbHOI pabo-
ThI U TIPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTecTaluu
1. 311 (1) Bempsmurens B-OINEJ[-12-65 VY XJI[Microsoft Windows
4 (1), Ipoexrop mynbruMenuiinbiii|Enterprise, CnpaBouyHas
Sanyo PLC- XD 2600 B xkomIuLc|mpaBoBas cucreMa
kperuieanem u kabemem (1), Cron|"KoHcynbranT [Tmroc"”,
XUMHAYECKHIA naboparopusrii| Microsoft Office
1200*1400*1500 (3), Cron-moiika|Standard, Arear Dr.Web,
neoriHas (1), Ilkad  BeITsDKHOM |KOMIUIeKT I'APAHT-
nabopatopublii  1538%726*2100 (2),|Mactep, Microsoft
Ixad TS xuM.peakTuBoB|Access, Microsoft Visio
800*580*1810 (1), Kommekr|Professional,  Microsoft
y4ueOHoi Mebemu (1) Project Professional,

Microsoft Visual Studio
Enterprise, Kommiekt 10
JUIS PEIICHUs] OCHOBHBIX
10JIb30BATEIbCKUX 3a/1a4

Pasnen 7. ®OPMbI KOHTPOJISI OCBOEHUS AUCLMIUIMHBL ®OHJ OLEHOYHBLIX
CPEJICTB

KpI/ITepI/II/I OLICHUBAHUA MHAWUKATOPOB NOCTHIKCHUA KOMHGTGHHI/Iﬁ HaITpaBJICHBI HaA:

- YCBOGHHME TEOPETUYECKOTro MaTepuasia (00beM 3HaHUH, INyOuHa YCBOEHHs), IPEAYCMOTPEHHOTO
paboueil mporpamMmoit;
- YMEHHE u3JaraTb MaTepuan (YeTKOCTh, TPAMOTHOCTb H3JIOKEHHS MarepHuaia, TOYHOCTh H
MOJIHOTA BOCITPOU3BEICHUS YU€OHOTO MaTepHaa);
- YMEHHE MIPUMEHSITH TEOPETUUECKUE 3HAHUS MPU PEUICHUH MPAKTUIECKUX 3aJaHUi.
Ixama OLICHUBAHUIA MMPEACTABIICHA HUKCE.

YpoBeHb
c(OpPMHPOBAHHOCTH [xana
Kpurepuu onenuBanus
JJIEMEHTOB OLICHUBAHMS
KOMIIETEHIINH
IToporosslii OOyuaronuiics WMeeT 3HaHWsS OCHOBHOIO MaTepuala, yaoBIeT-
YpOBEHb MpOSABISET YMEHUE JIOTUYHO €ro u3jiaraTb, HO MOJKET| BOPHUTEIBHO
JONYCKaTh ~ HETOYHOCTM B HU3JIOKEHUU  MaTepuana,
HEJOCTAaTOYHO TpaBUJIbHBIE (DOPMYIHPOBKH, HCIIBITHIBAET
3aTpyJHEHUS B BBIIIOJIHEHUN IPAKTHUECKUX 3aJaHHUM.
[IponBunyTteiii  |OGyuaromiuiicss TBepIO 3HaeT MPOrPaMMHBIM MaTepuan,| XOpoIlo
YPOBEHB U3JlaraeT €ro IpaMOTHO M IO CYILECTBY, HE JOIIyCKaeT
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC, IPABUIHHO
IIPUMEHSIET TEOPETUYECKUE TIOJOKEHUS NIPU  PEIIECHUU
MPaKTUYECKUX BOIPOCOB U 3ajay, BJAJAEET HEOOXOIUMBIMU
HAaBbIKaMU M IPUEMaMH UX BBIOJIHEHUS
Bricoknii ypoBenb |OOydaromuiicss TIy0OKO W MPOYHO YCBOWJI MPOTPAMMHBIN| OTIUYHO
MaTepuaj, TPaMOTHO M JIOTMYECKH CTPOMHO €ro H3Jaraer,
JacT MCUYEPIIBIBAIOIME OTBETHI HA ITOCTABJICHHBIE BOIIPOCHL. B
OTBETE TECHO YBSI3bIBAETCS TEOPUS C IPAKTUKOM, IPU STOM




oOyuaroluiicss He  3aTpyIHsAeTcs C  OTBETOM  IpHU
BUJOM3MEHEHUM  3a/laHusi, CBOOOJHO  CIpaBie€TCi C
3aJlayaMM, BONPOCAMHM U JIPYTUMH BHJIaMU MPUMEHEHUs
3HAHWW, TIOKa3bIBa€T 3HAKOMCTBO C MOHOTrpaduueckoi
JUTEPaTypoi, TMEPUOJUUYECKUMH HU3JaHUSIMH, [PABUIHHO
O00OCHOBBIBAET TMPHUHATHIC PEHICHUS, CBOOOJHO BIAJIEET
Pa3HOCTOPOHHUMHU  HaBbIKAMH, MpPHEMaMU  BBIOJIHEHUS

7.1. Tekylmuii KOHTPOJIb YCIIEBAEMOCTH

Texkymmii KOHTPOJb YCIIEBAEMOCTH OOECIEYMBAET OLEHHBAHMWE XOJa OCBOCHHUS JMCUUIUIMHBI
(MozyJIsl) M MPOU3BOAMUTCS C IPUMEHEHUEM TEXHOJIOI'MU PEHTUHIOBOTO KOHTPOJIS B COOTBETCTBUU
C TEXHOJIOTMYECKOW KapTOW AUCHMIUIMHBL. [lOpsAAoK cOCTaBI€HUS TEXHOJIOTMYECKOW KapThl U
QITOPUTM  NPOBEJEHHUS HPOLENypbl OLEHUBAaHHUA BUAOB JIEATEIBHOCTH  OOydaroIuxcs,
HaNpaBJICHHBIX HAa OCBOCHHWE 3HAHWH, yYMEHHH, HAaBBIKOB ¥/ WM ONbBITa JAEATEILHOCTH, IO
HAaKOIUTEJIbHOW cucTeMe B Oamiax ycTaHaBiMBaercsl nojoxenueM o cucreme PUTM B ®I'BOY
BO JII'TY»

7.2. [IpoMexyToUHAas aTTECTAlHs 00YJarOIIUXCs
[TpoMexxyTodHast arTecTarys 00yJaroNuIMXcs HAlPaBJICHA HA OICHWBAHHUE PE3YJIHTaTOB OOYYCHHUS
M0 TUCIUIUIMHE (MOYJII0) ¥ MPOBOJUTCS C UCIOJIb30BaHUEM (DOH/IOB OLIEHOYHBIX CPEJICTB.

[lpumepsl THIOBBIX KOHTPOJBHBIX 3aJaHMi u3 0a3pl (OHDA OIGHOYHBIX CPEACTB 110
00pa30BaTeNIbHOI MporpamMmme.

1. TonbKO OCHOBHBIE OKCH/IBI ITPEACTABIICHBI B PSAY ...
K20, FeO,

Zn0O, CuO, Na,0

MgO, Al>O3, CaO

Cr203, Zn0O, SO2

2. TONBKO KUCIOTHBIE OKCHUJIBI TTPEICTABICHBI B PSAY ...
Cl,07, CO2, SO2

MgO, MnO, Al>O3

K20, BaO, SiO>

Ca0, P20s

3. K amdoTepHbIM OKCHIaM OTHOCSTCA ...

ZnO u Al203

CO2 u P20s

NO u ZnO

Al,03 u CaO

4. ®opmyna ruapodocdarta KaabIus UMEET BUT ...
CaHPOg4

Caz(POa):2




Ca(H2P04)2

Ca(OH);

5. Kap6onat xanbiust CaCO3 (M3BECTHSIK) OTHOCHTCS K KJIAccCy ...
CpEIHUX CoJiei

KHCJIOT

OCHOBaHMI

KHUCJIBIX COJICH

6.PopMyJia CEpHUCTON KMCIOTHI UMEET BUL ...
H2SOs3

H2S

H2SO4

H2S203

7. DJeMeHTOM, B aTome KOTOpOTO BAJICHTHBIC AIIEKTPOHBI MMEIOT
KoH(urypanuio 3s23p?, ABseTcs ...

Si

Ti

Mg

Ge

8.Yncmo BaJICHTHBIX DJIEKTPOHOB B aToMe 3JieMeHTa 4-To nieproyia VIA-Tpynmnsl paBHoO ...
6

4

2

9.Yucno BaJE€HTHBIX AJIEKTPOHOB B aTOME XJIOpPA PABHO ...

;

5

3

1

10. HanGomnpielr BEMTUYUHON JIEKTPOOTPUIIATEILHOCTH 00Ia/1a€T aToM ...
Cl

Si

P



[IepeueHr BOMPOCOB i TPOBEICHUS TIPOMEXKYTOUHON aTTeCTallUU

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

CKOpOCTb XMMWUYECKUX peakuuin. BansHMe KOHUEHTPauuM Ha CKOPOCTb XMUMMUYECKOM
peakumu.

CKOpOCTb XMMMYECKUX peakumuin. BamaHve TemnepaTypbl Ha CKOPOCTb XMMUYECKOW
peakunn. Mpasuno BaHT Nrododa.

Xumunyeckoe paBHOBeCKE. KoHcTaHTa paBHOBECHA.
anHLI,MI'I Jle WaTtenbe, cmeleHNne XMMNYECKOro paBHOBECUA.

COBpeMeHHaﬂ KBAHTOBO-Me€XaHN4YeCKkaa Mo4eNlb CTPOEHMUA aTOMa. 3J'IeN\eHTaprIe
YacTuupbl. CTpOGHMe AdTOMHbIX A4ep.

BonHoBble cBOWCTBA 3/1eKTpoHa. KeaHTOBble umcna (n, 1, my, s): Mx 3HayeHwue,
XapaKTepuCcTUKa.

MpUHUMNBI pacnpeseneHns 3/1eKTPOHOB MO YPOBHAM M MOAYPOBHAM B aTOME: NMPUHLMN
MWHWUMaNbHOM 3HepPrnn, Nnpasmno Kneykosckoro, npuHumn Mayau, npasuno MNyHaa.

Ctpyktypa [Mepuogmyeckoit cuctembl: GUM3MYECKMIA CMbICA MNOPAAKOBOro Homepa
31emeHTa, HoMepa neproaa U Homepa rpynnbi.

Mepnoaunyeckoe M3MeHeHne CBOMCTB 3/1eMeHTOB. Paguycbl aTOMOB, SHeprus (noTeHuman)
MOHM3ALMMN), SHEPTMA CPOACTBA K 3/1EKTPOHY, 31EKTPOOTPMLATENBHOCTD.

XrMmunyeckan cBA3b. Buabl XMmmn4eckom ceasu.

MexaHn3m 06pa3oBaHMA KOBANEHTHOW CBA3M. KoBaseHTHaA CBA3b MOAApPHas W
HenonsapHas.

Tunbl  rMBpMaM3auMmM  aTomHbix opbuTaneir. CTpoeHue Monekyn c sp3—, sp? u sp—
rMOpUaHbIMU OpPOUTANAMMN.

NoHHana cBA3b. MexaHn3m o0bpa3oBaHMA MOHHOM cBA3K, CBOIACTBA MOHHOM CBA3MW.
MeTannmnyecKkas cBAsb. JOHOPHO-aKLENTOPHAA CBA3b.

HeanekTponutbl. CBOMCTBA PAacTBOPOB HE3/NEKTPO/IMTOB: AAB/IEHUE HACbILEHHOro napa
Hag, YNCTbIM PACTBOPUTENEM U PACTBOPOM,

CBOViCTBa pacTBOPOB HE3/IEKTPOIUTOB: TEMMEPATYPbI KUMEHUA U 3aMep3aHMA PacTBOPOB.
Ocmoc M ocmoTUYeckoe gasneHue. YpaBHeHue BaHT Fodda ana pacyeTa BeIMUMHDI Poc.
OCHOBHbIe cnocobbl BbipaxKeHUs KOHLEHTPaLUM pacTBOPOB: MaccoBas, MO/IbHas AONS.

OcHoBHble crnocobbl BblpaXKeHUA KOHLEHTPALUMKM PacTBOPOB: MOJISIPHAA KOHLEHTpauuma
(MonapHOCTL), MONANBbHAA KOHLEHTPAUUA (MONANBHOCTD ).



20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

OcHOBHble cnocobbl BbIPayKEHMA KOHLLEHTPaLMM PacTBOPOB: HOPMa/ibHasA KOHLEHTpaLMA.
Cnocobbl BbIMUCIEHNA MONAPHOM MacCbl SKBMBA/IEHTA.

INEeKTPONUTbl. INEKTPOAUTUYECKan guccoumaumsa. KUcnoTbl, OCHOBAHUSA, COMNM C TOYKM
3pEHUSA TEOPUN INEKTPOUTUYECKOM ANCCOLMALMUN.

KonnuectBeHHble XapaKTepUCTMKM npouecca AMCcCouMauMu: CTeneHb AMCcCcoumaumn o,
KOHCTaHTa auccoumaumm Ka.

MoHHOoe npownsBeaeHue Boabl. BogopoaHbil nokasatenb pH. XapakTepucTuKa KMCIOTHO-
OCHOBHbIX CBOMCTB Cpebl Mo BeAnymnHe pH.

'mpponus conen, 06pasoBaHHbIX CUAbHOM KUCIOTOM M cnabbiMm OCHOBAHUEM.
Mmaponuns coneit, o6pa3oBaHHbIX C1aboi KUCAOTON U CUNbHBbIM OCHOBAHMEM.

MOHATMA  3/MEKTPOXUMMUU. DNEKTPOAHbIA NOTEeHUMaN, CTaHOAPTHbIA  3NEKTPOAHbIN
noteHuman. Pag ctaHAapTHbIM NOTEHUMANOB (pAg HaNPSAXKEHUM) MeTannoB..

cDaKTOpr, BANAKOWNE HA BEJTUYUHY SNEKTPOOHOIO NOTEHUMAANA. ypaBHeHme HepHCTa.

[anbBaHMYECKME 3/1EMEHTbI. DNEKTPOXMMUYECKAA CXema ra/ibBaHUYECKOro 3/1eMeHTa.
dneKkTpoaHble npoueccsl, pacyet OC.

dneKTpoauns pacnsiaBoB. Cxema 31eKTpon3a.
dNeKTpoaun3 pactBopoB. KaToaHble M aHOAHbIE NpoLeccbl. Cxema 3/1eKTpoan3a.

dneKkTpoxmmmuyeckaa Kopposua. [PUUYMHbI  BO3HWKHOBEHMS  ra/fibBaHUYECKUX nap.
[enonapusauma. Lenonspusatopbl. BogopoaHaa M KucnopoaHas aAenonapusaums B
3aBMCMMOCTM OT KMC/IOTHOCTM cpeapl.

MeTO,EI,bI 3alWLNTbl OT KOPPO3nN. Tunbl meTannnyeckmx I'IOKprTMVII aHOAHOEe U KaToaHOoe U
MeXaHU3Mbl WUX 3alLKUTHOrIO Ll,el\;iCTBVIFI. npOLI,ECCbI, nportekawuwme npu HapyweHuu
LLENOCTHOCTU NOKPbITNA NYyXKEHOTO U OULMHKOBAHHOIO ene3a.

3}1€KTpOXMMMl-IECKaﬂ 3aWnTa: NPOTEKTOPHAA 3alLMUTAa N KaTOAHAA 3aLlUNTbI



