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ObopomHas cmopoHa mumyibHO20 JUCMA
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Crnemuamct yueOno-meroanueckoro nearpa COI'JIACOBAHO /U1.P. Banuea/



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:




HOM OIIK-1.2. Ymeer 3HAHMSA:
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
MaTEMAaTUYECKU |IJId pELIeHUs 3aaa4
XU TEOPETUUECKOTO U
€CTECTBEHHBIX |MPUKIIAJAHOIO XapaKTepa
HayK C OIIK-1.3. Bnaneer 3HAHMSA:
NIPUMEHEHUEM  |HaBBIKAMU yMeHHS:
MH(POPMALMOHH |MCIIONb30BaHNs 3HAHUH  |gaBbikK: BlajgeeT HABBIKAMU HCIIOIb30BAHMS
0- OHMOJIOrMIECKHX U 3HaHUI OMOJOTUYECKUX U IKOJIOTHYECKUX HAYK,
KOMMYHHMKAIIMOH [3KOJIOIrMIC€CKUX HayK, (bu3MKY 1 MaTEMATHKU TPU PELIICHUH MPAKTUYECKUX
HBIX TEXHOJIOTHH |(DM3UKU U MATEMATHKH (337524 ¢ IpUMEHEHHEM HH(POPMALIMOHHO-
IIpH pCHICHNH KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH
NPaKTUYECKUX 3a1a4 C
NPUMEHEHUEM
nH(pOpMaIMOHHO-
KOMMYHUKAIITMOHHBIX
TEXHOJIOTUI

Pazpen 2. MECTO JUCHUIUIMHEBI B CTPYKTYPE OITOIT

Hucnunnuna oTHOCUTCS K 00s3aTenbHor yacTu OITOIT.

JucuumnirHza siBisercst 00s3aTeabHON

Hns  mpomomkeHuss  (GopMUpOBaHHS — 3asBICHHBIX  KOMIIETCHIMH  HEOOXOAMMBI — 3HAHHS
npeaniecTByromux auciumina: Martematuka (YK-1), Matematuka (OITK-1), ®usuka (YK-1),
boranuka (YK-1), denaponorus (YK-1), ®usuka (OITK-1)

N3yuaemass JOUCHMIUIMHA SBJISIETCS OCHOBOM JJIsi MPOJOJDKEHUS (OPMHPOBAHUS YKa3aHHBIX
KOMITETCHIIHI B CleAyroImux auciuminaax: ®usunonorus pacrennit (YK-1), Jlecooactro (VK-1),
ITouBoBenenne (OIIK-1), Jlecnas ¢uromatomorust (OIIK-1), Jlecosemenne (OIIK-1);
roCy/1lapCTBEHHOW UWTOrOBOW arrectauuu B Qopme: BrinonHeHne u 3amuTa BBITYCKHOM
KkBaupukannoHHoi pabotel (YK-1), Beimosnenue u 3amuTa BbITYCKHON KBaIM(UKAIMOHHON
pa6otsr (OITK-1)

Pazzen 3. OLIMCAHUE OBPA30OBATEJIbHBIX TEXHOJIOI A

Hnst dopMupoBaHUs 3asBICHHBIX KOMIETEHIIUN HCIOJIB3YIOTCS METOJI0JOTUYECKHE TEXHOJIOTHH,
peanusyronme AeATeIbHOCTHBIM, JIMYHOCTHO-OPUEHTUPOBAHHBIN, IPAKTUKO-OPUEHTUPOBAHHBIN
MMOIXOJIBI.

OCHOBHBIMHU CTPATETUYECKUMH TEXHOJIOTUSMHM SIBIIIOTCS: JIEKIIMOHHBIE 3aHATHUA, PAKTUYECKUE U
nabopaTopHbIE 3aHATH

Ha poctmwxeHne KOHKPETHBIX TIIeleil OOydeHHsI HampaBJICHBl TPUMEHSEMbIE TaKTUYECKHE
TEXHOJIOTHH: 3aJIaHMs, KIacCUUeCKas JICKITUs

Paznen 4. COAEPXXAHUE JUCHUITVIMHBI

2 cemecTp



Bunsl 1 TeMbI 3aHATHH

KomanuectBo
JacoB

dopmupyembie
KOMIICTCHIINU

OCHOBHbIE NOHSITHS M 3aKOHbI XUMHH

36

Jlexuus. BemectBo. AtoM. Monekyna. XUMUUECKUN JIEMEHT.
Aunnorponus. [IpocTeie u cioxkHbie BemecTBa. KauecTBeHHBIN U
KOJIMYECTBECHHBIN COCTAB BEIIECTB. XMMUUCCKHE 3HAKHU U
dbopmysbl. OTHOCUTENBHBIE aTOMHASI 1 MOJICKYJIIPHASI MAacCHI.
KoandecTBo BEIIEeCTRA.

2

Jlekus. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE peakiiuu. CTerneHb
okuciiecHus. OKHCIUTENb U BOCCTAaHOBJICHHE. BoccTaHOBUTEND U
OKHcJIeHHne. MeTo 1 3JIeKTPOHHOT0 OajaHca /i COCTaBICHUS
ypaBHEHHUN OKHUCIMTEILHO-BOCCTAHOBUTEILHEIX PEaKIIUNI

JlaboparopHas padota. Kiaccel HEOpraHmuecKux COeAMHEHUN.

JlaboparopHas paboTa. OKHCTUTIBEHO-BOCCTAHOBUTENIbHBIE
pEeaKIuu.

3agaHus Ui CaMOCTOSITENIbHONW pabOThl, B TOM YHCIIE BBIIIOJIHEHUE
KP, PI'P, pedepara

PI'P 1 - Pelienune nmpakTHUeCKUX 3aJlaHU HAa COCTABJICHUE
IIEKTPOHHO-TpaduIecKux HopMyIt IeMeHTOB 1—4 mepuoIoB.
PI'P-2 Pemenue 3amanmii

Ha UCIIOJIb30BAaHNE XMMUYECKON CUMBOJIMKY U Ha3BaHUHI
COEIMHEHUH 110 HOMEHKJIAType MEKIYHapOJHOTO COI03a
TEOPETHUYECKON U NMPUKIIAJHON XUMHUHU U TPUBUAIIBHBIX HA3BAHUU
JUIL COCTaBJICHUS] XUMUYECKUX (POPMYJ IBYXaTOMHBIX
coeuHeHUH (OKCUIOB, CYyIb(UI0B, THAPUIOB U T.I1.) U IPYTHX
HEOPraHUYECKNUX COCAUHEHNN OTIEIbHBIX KJIACCOB.

KP 1- Ilepuonnyeckas cucremMa XuMH4ecKux 3nemeHToB J1.1.
Menneneesa. Gusnyeckuii cmbica Ilepuoanueckoro 3akona JI.1.
MenpeneeBa. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX
3JIEMEHTOB, 00pa3yeMbIX UMH MIPOCTHIX U CIOKHBIX BEIIECTB B
COOTBETCTBUU C MOJIOKEHUEM XUMHYECKOTO 3JIEMEHTA B
Ilepunonnueckon cucreMe.

Pdepat na remy 1 " Metamisl. O01ue puanyeckue 1 XuMHU4ECKHe
cBoiicTBa MeTaioB. CriocoObl

MOJIyuyeHus. 3HaUeHHE METAJJIOB U HEMETAIIJIOB B PUPOJIE U
KU3HEJEATEIIBHOCTH YEJIOBEKA U opranu3mMoB. Koppo3us MeTanos:
BUJIBI KOPPO3UH, CIIOCOOLI 3aIIUTEI METAJIJIOB OT KOPPO3UH. "

28

Wnas xoHTakTHasg padora:

OIIK-1, VK-1

3 cemecTp

Bunaer 1 TeMBI 3aHATHI

KommuectBo
4acoB

dopmupyemsbie
KOMIIETCHIIUU

OcHOBHBbIE XHMHYECKHE MMPOLECChI.

72

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

KonuyecTBeHHbIE 3aKOHBI 2JIEKTpoIH3a. (3akoHbl Dapasest.)
[TprMEeHEeHHE AIEKTPOJIN3A.

2

JlaGopaTtopHas pabota. JlelicTBHE KHCIOT HAa METAJLIbI.

JlaGopatopHas paborta. [Ipurorosnenue pacrsopa HCl 3amannoi
MacCOBOH JIOJIN.

OIIK-1, YK-1




3ananus AJi1 CaMOCTOSITENIbHON paboThl, B TOM YHUCIIE BHITIOJIHEHHE
KP, PI'P, pedepara

PI'P-3 CocraBneHue ypaBHEHU XUMHUYECKUX PEAKIIUN C yHaCTHEM
MPOCTHIX U CIOKHBIX HEOPTraHMYECKUX BEIIECTB: OKCUIOB
METAJIJIOB, HEMETAIIJIOB U aM()OTEPHBIX JIEMEHTOB;
HEOPraHMYECKUX KUCIIOT, OCHOBAHHUI U aM(OTEPHBIX TUIPOKCHUIOB,
HEOPraHMYECKUX COJIeH, XapaKTepU3yIOIIUX UX CBOICTBA

PI'P-4 Xumunueckue ocHOBBI TepMOaAMHaMUKH. Havana
Tepmoaunamuku. PacueT TepMoIuHaMIUECKUX XapaKTEPUCTHUK.
3axoH ['ecca.

KP-2 Xumnueckast kuneTuka v [[puHIMn cMenieHrs paBHOBECHS
Jle-llaTense.

Pedepar Ha Temy 2 "XuMUs B JIECHOM X03sHcTBE" 66
Wuas xonrakTHas padora: 0
IToaroToBka K dK3aMeHy 30
IIpoBenenue sKk3aMeHa 6

Paszen 5. METOJUYECKUE VKA3AHUS JUISI OBYYAIOIIUXCSI 110 OCBOEHHUIO
JIACLIUTUIMHBI

N3yueHune AMCLUIUIMHBI PEKOMEHJYEeTCs HayaTh C O3HAKOMJIEHUs ¢ pabodeld IporpaMmoii, ee
CTPYKTYpOl M COJEep’KaHUEM pa3[enoB. YUeOHbIH Marepuall CTPYKTYpUPOBaH, H3y4YCHHE
JUCLUIIAHBI OCYIIECTBIISAETCS B TEMaTH4ECKON M0CJIEI0BATEIbHOCTH.
3aHATUS  JIGKIMOHHOTO  THIA JAIOT  CUCTEMAaTU3UPOBAHHbIC 3HAHMS 1O JAMCUUIUIMH
KOHIIEHTPUPYIOT BHUMaHUE Ha HauOoJjiee CI0KHBIX M BaXKHBIX BOIpocax. Bo Bpemst JeKIIMOHHBIX
3aHATUN PEKOMEHJIYEeTCsl BECTH KOHCIEKTUPOBaHUE yueOHOro Marepualia; oopaiiarb BHUMaHUE Ha
(GOpMYyIUPOBKM U KaTEropvH, pacKpbIBAIOIIME CYTh MpOOJIEMBbl, SBIEHUS WIM TpoIecca;
3a(huKCUPOBAThH BBIBO/IbI U NPaKTUYECKHE PEKOMEHAALINY.
ITonroroBka K J1a00paTOPHBIM 3aHATUSAM BKJIIOUAET 03HAaKOMJICHHE c IJIAaHOM
71a00paTOPHOTO 3aHATUS, MPUBEACHHOIO B METOJMYECKHUX YKa3aHUAX; paboTy € KOHCIIEKTOM
JIEKIIMI, BBIMOJHEHUE JOMAIIHETO 3aJaHus, paboTy ¢ ydeOHOM U yueOHO-METOIUYECKON
JUTEPaTypoil, HAyYHbIMM M3AAHUSIMM U 3JEKTPOHHBIMU 00pa30BaTENIbHBIMU  pecypcamy,
PEKOMEH/I0BaHHBIMH pabodel mporpaMMol TUCIMITIMHEL, a TAKKe pa3padOTaHHBIM AJIEKTPOHHBIM
KypcoM hilstt PCKo .
CopnepxaHue caMOCTOSITENbHOW  PalOTHI onpesenseTcss padodyeil mnporpaMMoN JAUCHUHUILIMHBI,
OLICHOYHBIMM M METOAMYECKMMM MaTepHajllaMi, 3aJaHusIMH M YKa3aHUSIMH IpernojaBaTes.
CamocrosTenbHas paboTa MOXET OCYILECTBISATHCS B ayAUTOPHOW M BHEAayIUTOPHOH (opmax.
D¢} eKTUBHBIM CpPEACTBOM OCYILECTBICHHUSI CaMOCTOSATENBHOM pPalbOThHl SIBISETCS 3JIEKTPOHHAs
UH(POPMALIMOHHO-00pa3oBaTebHasl Cpela YHUBEPCUTETa, KOTOpas oOecrneduBaeT JOCTYN K
oOpa3zoBaTtenbHONM  MporpamMme, paboueld  mporpaMMe  JHUCHHMIUIMHBI, K  JIEKTPOHHBIM
OMOIMOTEYHBIM CHUCTEMaM, TPodecCHoHaNbHBIM 0a3aM JaHHBIX U UHPOPMAIIMOHHBIM CIIPAaBOYHBIM
CHUCTEMaM.

M3yuenne NUCHMIUIMHBI BKIIOYAET BBIMOJHEHUE pacu€THO-TpaduuecKkoil paboThl, KOHTPOIbHOM
pabotsl, pedepara, 1abopaTopHOIt pabOTHI.

TpeboBanus k oopmiieHUIO pedepara:

O60bvem pedepara: 20-24 crpanun. [lo corimacoBaHuio ¢ mpenogaBareneM, 00bEM MOXET OBbITh
menbine. bymara: popmar - A4 Tlons: BepxHee, HIKHeEE — 2 CM.; JIeBoe — 3 ¢M.; paBoe — 1,5 cm.
Tekcr: - mpudt — Times New Roman, pasmep — 14 nr., uset — 4€pHbIii (aBTO) - nHTEpBal - 1,5 B
penaktope Word - uHTepBaNIbl MEXAY ab3alamMu He JAOIMYCKAIOTCS - KaKAbIi a03all HauMHAETCS C
KpPacHOM CTpOKH, T.e. nenaercs ab3ausblii orcTyn. CHHCOK HCHOJIB30BAHHBIX HCTOYHHUKOB H
autepatypsl, [lpunoxenus — He HymepytoTcss Hymeparus cTpaHuil HauuHaeTcs ¢ 3-i CTpaHHIIbI
(BBenenue), Hymepanusi HaunHaeTcs ¢ TUPPHI «3». PekoMeHryeMoe KoJIM4YecTBO TJ1aB (pa3/ieioB)



— 2-3, maparpacdoB B taBax — 2-3. Kaxxae1ii paznen (rjaaBa) HaYMHAETCs ¢ HOBOTO Jiucta. Ha3Banus
TJIaB WK Pa3eiiOB HE JIOJDKHBI TyOIMpoBaTh Ha3BaHUE TEMBI, a Ha3BaHMs maparpadoB — Ha3BaHUS
riiaB. Kaxxas riiaBa wiam pasfien JODKHBI PACKPBIBATh OMPEICIEHHYIO YacTh TeMBI pedepara, a B
COBOKYITHOCTH — BCIO TeMY LIETUKOM. 3aK/IIOUYeHHUE - BaKHeWIIas cocTaBHas yacTh pedepara. B
HEM KpaTKO IOJABOJSTCS OCHOBHBIE BBIBOJBI M PE3YIbTaThl HCCIEIOBaHUS, BO3MOXKHBI
pEeKOMEHIAIMK I JalbHeWIero wuccieaoBanus. CIHCOK HCIOJIB30BAHHBIX HCTOYHUKOB U
TUTEepaTypsl B HET0 BXOAMUT Ha3BaHWE TEX MCTOYHHUKOB U JIMTEPATYPHI, KOTOPBIC BbI U3YYalU MPU
Hanucanuu pedepara. OH cocTaBisgercs B andaBUTHOM Hopsake U HymepyeTcs. CIUCOK JTOJIKEH
BKJIIOYATh B ce0s, B TOM YHCIIe, COBPEMEHHYIO JTUTEPATypy 1O BeIOpaHHOU Teme. B crincke qomxHa
OBITh yKa3aHa HayyHas JUTepaTypa (He MeHee 5 HauMEHOBaHHi). YueOHas JUTepaTypa MOXKET
OBITH UCTIOJIB30BaHA, HO OHA HE MOXET OBITh OCHOBOH JIJIsl IOJITOTOBKHU pedepara.

[TeprognaHOCTh MpOBEACHUS, (DOPMBI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH, CUCTEMAa OIICHUBAHUS
X0/Ia OCBOGHHUS JMCUMIUIMH TIPEACTABJICHBI B pabouel mporpamme. YCJIOBHUS aTTECTalluu
MIPUBE/ICHBI B TEXHOJIOTUYECKON KapTe, BXOAAIIEH B COCTaB paboueil mporpaMMbl JUCIUILIAHBL.

DopMOI TPOMEKYTOUHOM aTTECTALMU 110 TUCIMILIMHE ABJISIETCS K3aMEH.

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METOINMYECKOE
OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOHO-MeTOINYECKOE 0OecIeueHne

Konnuectso
AK3EMILISIPOB MIEYATHBIX
NoNe o W3IaHUH, UMEIOIINXCS B

Cnucok HCTIONb3yeMOH JTUTePaTyphl
n/n OuOIHOoTEKE, HIIN
ANIEKTPOHHBIN aJpec U3TaHUs
(pecypca) B cetn MHTEepHET

YYEBHBIE, YYEBHO-METOAMYECKHWE U HAVYHBIE NU3JTAHUA

1. |l'enppman, M. U. Heopranuyeckas Xumusi [DIeKTpOHHBIHI
pecype] : yuebHoe mocobue mnas By3oB / [embdman M.|https://e.lanbook.com/book/4
M., YOctparos B. II.; FOctparos B. II. 3-e u3na., crep. CaHkr- 48709

IletrepOypr: Jlane, 2025. - 528 ¢. ISBN 978-5-507-52362-7.

2. (Tenspman, M. . Xumus [DnekTpoHHBIN pecypc] : ydeOHUK
st By3oB / ['enmbman M. U.,FOctparos B. I1.; FOctparos B.| https://e.lanbook.com/book/4

I1. 5-e u3n., crep. Cankr-IlerepOypr: Jlans, 2025. - 476 c. 48712
ISBN 978-5-507-52360-3.
3. |Xumuueckue cucrtembl [Tekct] : BapwaHThl 3aqaHUil AJs 156 /

camocTosT. paboTel / M-Bo obpa3oBanus u Hayku PD, 'OV https://portal.volgatech.net/b
BIIO "Map. roc. texn. yH-T"; [cocT.: P. U. Bunokyposa u|00ks/Vinokurova_ximicheski
ap.]. Usn. 3-e, mom. Momkap-Oma: MapI'TV, 2011. - 140 c. e_sistemy 2011.pdf

OK3eMIIsAphL: Bcero 156.

4. |KpamenunnukoBa, Hagexna ['ennaapeBHa. Xumus [Tekcrt] : 23 /

yueOHOe TmocoOue s camocrosTenbHON pabGotel | https://portal.volgatech.net/b
npaktuueckux 3aHsatuii / H. I'. Kpamenunnukona, P. U.|ooks/Krasheninnikova_ ximij
BunokxypoBa; M-Bo o6pa3oBanus u Hayku PO, ®I'BOY BIIO a.pdf

"[MoBoik. Toc. TexHoil. yH-T". Momkap-Ona: IIT'TY, 2013. -
144 c. ISBN 978-5-8158-1095-2. Dx3eMIusipel: Bcero 23.

5. |KpamenunnunkoBa, Hanexxna 'ennanpeBna. Xumus [Tekcr] : 25
mocoOue /IS BBHITIOTHEHHS] MHANBUAYaIbHBIX 3ananuii / H. T'.
Kpamenunnukora, P. . BunokypoBa; M-Bo oOpa3oBanus u
Hayku PO, ®I'BOY BIIO "IToBomx. roc. TEXHOJ. YH-T".




Womkap-Ona: IIT'TY, 2014. - 74 ¢. ISBN 978-5-8158-1339-7.
DK3eMILISIPhL: Bcero 25.

KpamenunnnkoBa, Hagexna ['enHanbeBHa. XUMHS METAJIIOB
[Texcr] : maGopaTOpHBIM TPAKTHKYM : [ TEXHUYECKHUX
HampaBJeHUH W  crneuuambHocTed By3oB] / H. T.
Kpamenunnukosa, A. M. BunokypoB; M-Bo o0pa3zoBanust u
Hayku Poc. ®enepannu, ®I'bOY BO "[loBosk. roc. TEXHOII.
yu-1". Vomkap-Ona: IITTY, 2016. - 94 ¢. ISBN 978-5-8158-
1759-3. Dx3emmuisipel: Bcero 31.

31/

https://portal.volgatech.net/b
ooks/Krasheninnikov_ximia_

metallov_2016.pdf

6.2. MatepuainbHO-TeXHUYECKas 6a3a v MporpaMMHOe o0ecrieueHue

NoNe | Aynutopuu aiis npose- | [lepeueHb OCHOBHOTO 000PYIOBaHHS [Iporpammuoe
/Tl |AcHUS YIeOHBIX 3aHSATHH, obecrnieueHne
CaMOCTOSITENbHOI pabo-
ThI U TIPOBEJICHUS TOCY-
JApCTBEHHOM UTOTOBOI
aTTeCcTaluu
1. 311 (1) Bempsimutens B-OITEJ[-12-65 Y XJI[Microsoft Windows
4 (1), Ipoexrop mymbTuMenuiinbiii|Enterprise, CnpaBouHas
Sanyo PLC- XD 2600 B komIuLc|mpaBoBas cucreMa
kperienueM u kabenem (1), Cron|"Koncynprant — Ilmroc",
XUMHAYECKHIA naboparopusrii| Microsoft Office
1200*1400*1500 (3), Cron-moiika|Standard, Arent Dr.Web,
neoriHas (1), Ilkad  BeITSDKHOM |KOMIUIEKT I'APAHT-
nabopatopubiii  1538*726*%2100 (2),|Macrep, Microsoft
HIxad binic: xuM.peakTuBoB|Access, Microsoft Visio
800*580*1810 (1), Kommekr|Professional,  Microsoft
yueOHo#t Mebernu (1) Project Professional,

Microsoft Visual Studio
Enterprise, Kommnekt 1O
JUIS PEIIeHUs] OCHOBHBIX
M10JIb30BATEIbCKUX 33]1a4

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

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

- YCBOGHHME TEOPETHYECKOTro MaTepuasia (00beM 3HaHUH, IITyOuHa YCBOEHUS), PEAYCMOTPEHHOTO
paboueii mporpaMMoii;
- YMEHHE u3JaraTh MaTepuan (Y4eTKOCTh, TPAMOTHOCTb H3JIOKEHHS MarepHuaia, TOYHOCTh H
MOJTHOTA BOCITPOU3BEICHUS YIeOHOTO MaTepHraa);
- YMEHHE MPUMEHAITH TEOPETUUESCKUE 3HAHUS MPU PEIICHUH MPAKTUIECKUX 3aJaHUM.
IIxana OIICHUBAHMIA IMPEACTABIICHA HUXKCE.

YpoBeHb
c(hOpMUPOBAHHOCTH [Mkana
Kpurepuu oniennBanus
3JIEMEHTOB OIICHUBAHMUSI
KOMIIETEHIINHT
[Toporossiii OOyuvaromuiics WMeeT 3HAaHUS OCHOBHOTO Marepwana,| yJaoBler-
YpOBEHb MPOSBIIIET YMEHUE JIOTUYHO €ro u3JjiaraTb, HO MOJKET| BOPHUTEIBHO
AO0IYCKAaTb HETOYHOCTHU B U310 KECHNU Marcpualia,
HEJOCTAaTOYHO TMpaBUJIbHBIE (DOPMYIUPOBKH, HCIIBITHIBAET
3aTPYAHCHUA B BBIIIOJIHCHUHA TTPAKTUYCCKUX 38.,[{3.HPII>'I.




[IpomBunyThii  |OOyuaromuiicsi TBEPAO 3HAET NPOTPAMMHBIM MaTepHal,| XOpPOIIO

YpOBEHb u3JlaraeT €ro IpaMOTHO U IO CYILECTBY, HE JOIIyCKaeT
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC, IPABUIHHO
IIPUMEHSAET TEOPETUYESCKUE IIOJNIOKEHUA IIpH  PELICHUU
MPAKTUYECKUX BOIPOCOB U 3ajay, BIaZeeT HEOOXOIUMBIMU
HaBbIKaMU U IPpUEMaMHU UX BBIITOJHCHUA

Bricoknii ypoBeHb |OOydJaromuiicss TJIyOOKO W MPOYHO YCBOWJ MPOTPAMMHBIA| OTIUYHO
Marepuai, TpaMOTHO M JIOTUYECKH CTPOMHO €ro H3jaraer,
JIaeT MCUEPIIBIBAIOIIME OTBETHI HA MTOCTABIEHHBIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBACTCS TEOPHUS C MPAKTHKOHN, IIPU I3TOM
oOyuaroluiicss He  3aTpyIHsAeTcs C  OTBETOM  IpHU
BUJIOM3MEHEHUU  3aJlaHus, CBOOOJHO  CIpaBisieTCs C
3alayaMM, BONPOCAMHM U JIPYTUMH BHJIAMU MPUMEHEHUs
3HAHWW, II0Ka3bIBa€T 3HAKOMCTBO C MOHOTrpaduueckoin
JTUTEPATypO, TMEPUOIUYECKUMH HU3JAHUSIMH, MPABUIHHO
00OCHOBBIBACT TMPHUHATBIC PEHICHHS, CBOOOJHO BJaaeeT
Pa3HOCTOPOHHMMHU  HaBbIKAMH, MPHEMaMHU  BBINOJTHEHUS
MIPaKTUYECKUX paboT

7.1. IlpoMexxyTouHast aTTecTalus 00y4Jaromuxcs
[TpomexyTouHas arTecTanys o0y4yaroUIMXcs HallpaBJieHa Ha OIICHHUBAHHE PE3YIbTaTOB OOYy4EeHHUS
10 JUCUUIUIMHE (MOJYJIIO) X IPOBOJUTCS C MCIIOJIb30BaHUEM (DOHIOB OLIEHOYHBIX CPEJICTB.

[Ipumeppl THUHOBBIX KOHTPOJBHBIX 3aJaHui M3 0a3bl (QoHJAa OLEHOYHBIX CPEICTB IO
o0pa3oBaTeNbHON IpOrpaMMe.

1. TonbKO OCHOBHBIE OKCH/IBI ITPEJICTABICHBI B PAAY ...
K20, FeO,

Zn0O, CuO, Na,0

MgO, Al;.O3, CaO

Cr203, Zn0O, SO2

2. TonbKO KUCIOTHBIE OKCH/IBI ITPEJICTABICHBI B PAAY ...
Cl207, CO2, SO2

MgO, MnO, Al,O3

K20, BaO, SiO2

Ca0, P20s

3. K ampoTepHbIM OKCHIaM OTHOCSTCA ...

ZnO u Al,03

CO2 u P20Os

NO u ZnO

Al,O3 u CaO

4. ®opmyna ruapodocdara Kby UMEET BUT ...



CaHPO4
Cas(POa):
Ca(H2PO4)2
Ca(OH);

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

CpENHUX COoNen
KHCJIOT
OCHOBAaHUU

KHUCIIBIX COJIEU

6.DopMyIa CepHUCTON KHCIOTHI UMEET BUJ ...

H2S0s
H.S
H2S04
H2S203

7. DJIEMEHTOM, B aToMe
koH(purypamuio 3s23p?, spnsercs ...

Si
Ti
Mg
Ge

8.Yucio BaJleHTHBIX AJIEKTPOHOB B aTOME 3JieMeHTa 4-10 neproja VIA-rpynmnsl paBHoO ...

6
4
2

9.Hucno BaJE€HTHBIX AJEKTPOHOB B aTOME XJIOpA PaBHO ...

;
5
3
1

10. Haubounp1ieil BeTMUYNHOHN 3JEKTPOOTPULIATETIBHOCTH 00Ia/1aeT aTOM ...

Cl

KOTOPOT0

BAJICHTHBIC

3JIEKTPOHBI

HMCIOT



IIepeuens BOIPOCOB 1Sl TPOBEACHUS TPOMEKYTOUYHOM aTTECTaAlMU

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

CKOpOCTb XMMWUYECKUX peakuuin. BAnsHME KOHUEHTPauuM Ha CKOPOCTb XMMWUYECKOM
peakumu.

CKOpOCTb XMMMYECKUX peakumit. BamsaHve TemnepaTypbl Ha CKOPOCTb XMMUYECKOWM
peakuun. MNpasuno BaHT Nododa.

Xummyeckoe paBHoBecue. KOHCTaHTa paBHOBeCHA.
MpuHumn Nle LWaTenbe, cmelLeHMe XMMUYECKOro paBHOBECUS.

COBpeMeHHaﬂ KBAHTOBO-ME€XaHN4YeCKaa MOo4eNlb CTPOEHMUA aTOMa. 3J'IEN\eHTaprIe
YacTuupbl. CTpOGHMe AdTOMHbIX A4ep.

BonHoBble cBOWCTBA 3/71eKTpoHa. KeaHToBble uucna (n,l, mj,s): wx 3HauyeHwue,
XapaKTepuCcTUKa.

MpUHLMNbI pacnpeaeneHnsa 3N1eKTPOHOB MO YPOBHAM M MOAYPOBHAM B aTOMe: NPUHLMN
MWHWMaNbHOM 3Heprnn, Nnpasmno Kneykosckoro, npuHumn Mayau, npasmno MyHAaa.

CTpykTypa [lepuoamyeckon cuctembl: U3MYECKUIA CMbICA NOPALKOBOrO HOMepa
3/emMeHTa, HoMepa nepnoaa U Homepa rpynnbi.

Mepuoanyeckoe U3MeHeHMe CBOCTB 31eMeHTOB. Paanycbl aToMoB, 3Heprua (noteHuman)
NOHU3aLMK), SHEPTUA CPOACTBA K I1EKTPOHY, 3/1€KTPOOTPMLLATENIbHOCTb.

XrMmunyeckan cBA3b. Buabl XMmMMUYeCKom cBA3M.

MexaHu3m O6pa3OBaHMF| KOBaJiIeHTHOW cBA3M. KoBaneHTHas CBA3b nonAapHaa w
HENoONAPHaAa.

Tunbl  rMBpMAM3aLMM  aTOMHbIX opbuTanein. CTpoeHuMe MONeKyn c sp3—, sp? u sp—
rMbpUaHbIMK OpPbUTANAMMN.

MoHHasA cBA3b. MexaHn3m 06pa3oBaHMA MOHHOM cBA3M, CBOMCTBA MOHHOM CBA3M.
MeTannmnyecKkas cBAsb. JOHOPHO-aKLENTOPHAA CBA3b.

HeanekTponutbl. CBOMCTBA PacTBOPOB HE3/NEKTPOIMTOB: AAB/NEHME HACbILEHHOro napa
Hag, YNCTbIM PACTBOPUTENEM U PACTBOPOM,

CBOICTBA PacTBOPOB HE3NEKTPONUTOB: TEMMNEPATYPbI KUNEHUSA N 3aMepP3aHUsA PacTBOPOB.
Ocmoc 1 ocmoTUYeckoe gasneHue. YpaBHeHue BaHT Fodda ana pacyeTa BeMUMNHDI Poc.

OcHoBHble crnocobbl BblpaXKeHNA KOHUEHTPaUunn pacTtBOPOB: maCcCoBaAd, MOJibHaA O0NA.



19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

OcHOBHble cnocobbl BbipaXKeHWUA KOHLEHTPaLMM PacTBOPOB: MOJAPHAA KOHLEHTpaums
(MonsapHOCTL), MONIANBbHAA KOHLEHTPAUUA (MONANBHOCTD ).

OcHOBHble cnocobbl BbIpaKeHMA KOHLLEHTPALMM PacTBOPOB: HOPMaibHAA KOHLEHTpaLMA.
Cnocobbl BblYMCIEHMA MONAPHOM MaCCbl SKBMBAJIEHTA.

3l'leKTp0fIMTbI. 3J'IeKTpOI'IMTW—IeCKaﬂ anccoumauma. KMcnoTbl, OCHOBAHMA, COIM C TOUKM
3peHnA Teopuun 3ﬂeKTpOﬂMTMHeCKOﬁ anccoumautmn.

KonnuectBeHHble XapaKTepUCTMKM npouecca AMCcCouMaumu: CTeneHb AMccoumaumn o,
KOHCTaHTa auccoumaumm Ka.

MoHHoe npounsBeaeHue Boabl. BogopoaHbi nokasatenb pH. XapakKTepucTuKa KMCNOTHO-
OCHOBHbIX CBOWCTB cpeZbl No BeAnYnHe pH.

r'mpponus conen, 06pasoBaHHbIX CUAbHOM KUCIOTOM M CNabblM OCHOBAHUEM.
M'maponuns coneit, o6pa3oBaHHbIX C1aboi KNCAOTON U CUNbHBbIM OCHOBAHMUEM.

MOHATMA  3/M1EKTPOXUMMUU. DNEKTPOAHbIA NOTEeHUMan, CTaHOAPTHbIA  3NEKTPOAHbIN
noteHuman. Pag ctaHA4apTHbIN NOTEHUNANO0B (PAL HaNPAXKEHWM) MeTannoB.

(DaKTOpr, BAMAOLWME HA BEIMYMNHY S/IEKTPOAHOro NoTeHumana. YpasHeHme HepHcra.

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

3I'IEKTpOJ'IVI3 pacnnaaBoB. Cxema 3N1EKTPOIN3aA.
3I'IEKTpOJ'IVI3 pPacTBOpOB. KaTogHble v aHOAHbIe npoueccsol. Cxema 3/1EKTPO/IN3a.

dneKkTpoxmmmuyeckaa Kopposua. [PUUYMHbI  BO3HWKHOBEHMS  ra/fibBaHUYECKUX Map.
[enonspusaums. [enonspusatopbl. BogopoaHas M KucnopoaHas Aenonapusauus B
3aBMCMMOCTM OT KMC/IOTHOCTU cpeapl.

MeTO,EI,bI 3alNTbl OT KOPPO3UnMN. Tunbl meTanInyeckmx I'IOKprTMl\;II aHOAQHOEe U KaToaHoe U
MeXaHU3Mbl UX 3alLKUTHOrIO Ll,el\;iCTBVIFI. npOLI,ECCbI, nportekawuwme npu HapyweHuun
LLENOCTHOCTU NOKPbITNA NYyXKEHOTO U OULMHKOBAHHOIO ene3a.

JNEeKTPOXMMMYECKAA 3alUMTa: NPOTEKTOPHAA 3alLMTa M KaToAHanA 3aLLUTbI



