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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 3HAHMA: 3HAET, KaK BBIIOJIHIATH IIOUCK HEOOXOUMOM
Crniocoben MOMCK HEOOXOAUMOM IS |AJIs peLIeHUs IOCTaBIEHHOM 3a1a4u nHpopManuu, eé
OCYIIECTBIIATh  |pEIICHHUS TIOCTABJIEHHON |KPUTHYECKUI aHaIn3, 0000IIeHNEe U [TPECTaBICHHE
TIOWCK, 3ajaun uH(GOpMAaNKK, e€ |Ha OCHOBE 3HAHMHI €CTECTBEHHO-HAYYHBIX JUCLUILIMH
KPUTUYCCKHIA KPUTHYCCKHI aHaJIN3, ¥ 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
IIOCTABJICHHBIX HH(i)OpMaLII/IOHHBIX PCUICHUA IOCTaBJIEHHOU 3aJauu I/IH(bOpMaI_[I/II/I, 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
apryMEHTUPYS CBOU pelleHus 3aaun, apryMEeHTUPYs CBOI BBIOOP
BBIOOD HaBBIKU: BpiOnpaeT onTUManbHbIi BapuaHT
peleHus 3aJaun, apryMEeHTUPYs CBOI BBIOOP
2. OIIK-1 OIIK-1.1 3Harts: 3HaHMsA: 3HaeT QpyHIaMeHTaIbHbIE 3aKOHbI IPUPOIBI
Crnocoben MaTeMaTU4YEeCKUe, Y OCHOBHBIE (pU3MUECKHE MaTEMaTHUYECKHUE 3aKOHbI U
IIPUMEHSITh €CTECTBEHHOHAYYHBIC U |METO/Ibl HAKOIUIEHHMS, IIEpeAaY U 00pabOTKU
€CTECTBEHHOHAY |TEXHUYECKHE METOIbI J1JIst | HHPOpMaLUU
YHBIE U UCIIOJIb30BaHUs B YMeHHUA:
OOLIeMHKEHEPH |TpodeccuOHaIbHON HABBIKH:
b€ 3HAHUA, JESATENIBHOCTH, a TAKXKe
METO/IBI XapaKTEPUCTUKU
MaTEMaTHYECKOT [OCHOBHBIX BH/IOB
0 aHaIu3a u HCXOJHBIX 3aTOTOBOK U

MOJCIHUPOBAHUA

MCTOAOB HMX ITOJYUYCHUA




B OIIK-1.2 Bnanets: 3HAHUA:

npodeccuoHanb |METoJaMu yMEHHS:
HOWU MaTeMaTU4CCKOTO HAaBBIKH: BrnageeT HaBBIKAMH HCIOJIb30BaHUS
ACATCIIBHOCTH  (aHAJIHA3a U 3HAHUU (PU3UKU ¥ MAaTEMATHKHU TIPU PEIICHUU
MOJZICJINPOBAHUA NPAKTHICCKUX 327129
OIIK-1.3 YMerb: pemiars |3HAHUA:
HECTaHAapTHBIC yMeHHs1: YMeEEeT IPUMEHATh (PU3NYECKUE 3aKOHBI U
npoQeccuoHaNbHbIE MaTEMATUYECKHA METO/IBI JJISI PEIICHUS 33144

3a/laqy, B TOM YUCJIC B TEOPETUYECKOI'O U IIPUKIIAJHOI'O XapaKTepa
HOBOY HMJIA HE3HAKOMOU HaBBIKHU:

cpere u B
MG)KI[I/ICI_II/IHJII/IHapHOM
KOHTEKCTE, C
HpI/IMeHeHI/IeM
MaTeMaTH4YECKUX,
CCTGCTBGHHOHayIIHI)IX nu
po¢eCCHOHATBHBIX
3HAHUH

Paznen 2. MECTO JUCHUIIIMHBLI B CTPYKTVYPE OIIOII

JucnunianHa otHocuTes K o0s3atenbHoi yactu OIIOIL.

JucnurinuHa siBIseTcs 0053aTeIbHON

Jns  nponomkeHus  (GopMUpOBaHMS — 3aABICHHBIX  KOMIIETEHLMH  HEOOXOAMMBI  3HAHMS
npeamecTByomux auciumina: Matematuka (YK-1), Maremaruka (OITK-1)

N3yuaemas JOUCHMILIMHA SBJISIETCS OCHOBOM JJsi MPOJOJDKEHUS (OPMHPOBAHUS YKa3aHHBIX
KoMneTeHIM B crnenyomux aucuumianHax: ®dusuka (YK-1), OcHOBBI HayyHBIX HCCIEIOBaHHM
(YK-1), OcnoBel He¢terazoBoro pgena (YK-1), Tpancmopr u XpaHeHHE HPOAYKTOB
Hedrerazonepepadotku (YK-1), duzuka (OIIK-1), Conporusnenne marepuanos (OIIK-1), Xumus
u texHonoruss Hedptu u raza (OIIK-1); rocymapcTBeHHON HTOroBOW arTecTaluu B QopMme:
[ToaroroBka k cmaue u cmada rocynapctBeHHoro sk3amena (YK-1), [loaroroBka k mporemype
3alUTHI ¥ 3alIMTa BBIMTYCKHON KBanu@ukaimonHoi padotsl (YK-1), [TonroroBka k caaue u ciadya
rocynapctBeHHOro sk3amena (OIIK-1), IloarotoBka k mporieaype 3amuThl U 3alUTa BBITYCKHOMN
KkBaMpuKanonHoit padotsr (OITK-1)

Pazzen 3. OLIMCAHUE OBPA30OBATEJIbHBIX TEXHOJIOI' A

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 IieJiell OOy4eHHs] HalpaBlIeHbl MPUMEHSIEMble TaKTHYECKHE
TEXHOJIOTHH: 3aIaHHSI, KIITACCHUSCKAsT JICKITUS

Paznen 4. COAEPXXKAHUE JUCLHUITJINHBI

2 cemecTp

KonunuectBo | DopMupyembie

Bunnl u TeMEbl 3aHATHH
JacoB KOMIIETEHIIUH




OcHOBHbIE MOHATHSA U 3aKOHbI XuMuu. Kinaccupukanus
BeIIECTB
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Jleknus. [Ipenmer xumun. XvuMUYECKUH

aneMeHT. [Ipocroe u cnoxHoe BelecTBo. MexaHnyeckasi CMeCh U
XMMHYECKOE COSIMHEHUE.

IToHATHS: «MOJIBY; «OKBUBAJIIEHT». PacueT MOIBHBIX Macc MO U
SKBHBAJICHTA BEIICCTBA.

OCHOBHBIE CTEXMOMETPUUYECKHE 3aKOHBI U Fa30BbIE 3aKOHBI (3aKOH
COXpaHEHHUS MaccChl,

MOCTOSIHCTBA COCTaBa, SKBUBAJICHTOB, KPATHBIX OTHOIICHUM, 3aKOH
Bboitnst — Mapuotra, 3aKoH

['eit-JIroccaka, 3akon ABorajapo). YpasHenus: Knamnelipona,
MenneneeBa-Kianeiipona.

[TaprmanpHOE 1aBlieHHE ra3a B CMECH. 3aKOH MapIualbHbIX
naBiieHnii. OCHOBHBIE KJIACChI

Heopranmyeckux coenuHenunii. Homenkiarypa. Tunbl Xumuyeckux
pEeaKIU.

JlabopaTtopHast pabota. Kitaccel HeopraHu4ecKux BEIIECTB.

3aanus 111 CaMOCTOSITEIbHOM padOThI, B TOM UKCJIE BHIMIOJHEHUE
KP, PI'P, pedepara

PI'P 1 - Pemienne npakTuyeckux 3aJaHUil HA COCTaBICHUE
3EeKTpOHHO-Tpaduueckux Gopmy 3JeMeHTOB 1—4 nepruoaos.
PI'P-2 Pemrenune 3amanuii

Ha UCI0JIb30BAHNE XMMUYECKON CUMBOJIMKY U HAa3BaHUI
COCIMHEHUH TI0 HOMEHKJIAType MEKIyHApOIHOTO COI03a
TEOPETHYECKON U MPUKIIATHON XUMHUH U TPUBUAIIbHBIX Ha3BaHUU
JUISL COCTABJICHUSI XUMHYECKUX (POPMYIT IBYXaTOMHBIX
coeuHeHUH (OKCUIOB, CyIb(OUI0B, TUAPUIOB U T.1I.) U IPYTHX
HEOPTraHUYECKUX COCTMHEHUI OT/IEIBHBIX KJIACCOB.

KP 1- [lepnonnueckas cuctema XumMuieckux 3nemeHToB J[.1.
MengeneeBa. @usnueckuii cmbich [lepuoanueckoro 3akona [I.M.
MeneneeBa. 3aKOHOMEPHOCTH U3MEHEHUS] CBOMCTB XUMUYECKUX
AJIEMEHTOB, 00Pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB B
COOTBETCTBUU C MOJIO)KEHUEM XUMHYECKOTO 3JIEMEHTA B
Ilepunonnueckoii cucreMe.

Pdepar na temy 1 " Metamisl. O0uue puznyeckre 1 XuMHUUECKUe
cBoicTBa MeTaiioB. CriocoObI

MOJIy4eHHs. 3HaU€HUE METAJJIOB U HEMETAIIJIOB B IPUPOJE U

KHU3HEAESITEIbHOCTH YelloBeKa U opraHnn3MoB. Kopposust MeTanios:

BH I KOPPO3HH, CIIOCOOBI 3alIUThI MCTAJIJIOB OT KOPPO3HH. !
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MHuas xonTakTHas pa60Ta:

OIIK-1, YK-1

3 cemecTp

Bunasl 1 TeMbI 3aHATHH

KoanuectBo
4acoB

dopmMmupyembie
KOMIIETEHIINHU

JIEKTPOXUMHYECKHE MPOLECChHI.

72

Jlexmust. DMeKTPOIHBIN (OKUCIUTEIBHO ~-BOCCTAHOBUTEIHHBIN )
MOTEHLIMAJ KaK XapaKTePUCTUKA OKUCIUTEIIBHO-
BOCCTAHOBHUTEJILHBIX CBOMCTB BellecTB. Tadiuma

CTaHJApTHBIX IIOTCHIMANIOB. Y paBHeHue HepHera. Papn
HaIpsHKEHUH (AKTUBHOCTH) METAJLIOB.

["ayibBaHUYECKUI IIEMEHT, KaK UCTOYHHUK JIEKTPUYECKOU SHEPIUH,

2

OIIK-1, YK-1




MIPUHIIAN AEHCTBHUS.

Onekrpoasmxyias cuia (31C) raibBaHUYECKOTO JIEMEHTA.
DJIEKTPOJIMTHYECKUI TPOLIECC, KaK

00paTHBIN TaTbBaHUYECKOMY. DIIEKTPOJIN3 PACIIIABOB M PACTBOPOB
BEIIECTB C UHEPTHHIM U

AKTUBHBIM aHOJOM. [TopsiIOK BOCCTAaHOBIICHUSI KATUOHOB U
OKHCJICHUS aHUOHOB.

KonuuecTBeHHbIE 3aKOHBI AIEKTPOIU3a. (3aKoHbl Dapajes.)
[TpumeHeHue AIeKTpoIIn3a.

Koppo3sust MeTaioB 1 criocoOBI 3aIIUTHI OT KOPPO3HUH.

JlaboparopHas paboTta. ["anpBaHnYecKuil 3IEMEHT U KOPPO3Us 2
METAJIJIOB.

3ananus A1 CaMOCTOSITENIbHOM pabOoThl, B TOM YHUCIIE BHITIOJIHEHHE
KP, PI'P, pedepara

PI'P-3 CocraBneHue ypaBHEHUN XUMUYECKUX PEAKLUI C y4acCTUEM
IIPOCTBIX U CJIOKHBIX HEOPTaHUYECKUX BEILECTB: OKCHJIOB
METAJIJIOB, HEMETAIIJIOB U aM()OTEPHBIX AIEMEHTOB;
HEOPTraHMYECKUX KUCIIOT, OCHOBAaHUN U aM()OTEPHBIX THIPOKCH/IOB,
HEOPraHMYECKUX COJICH, XapaKTepPHU3YIOIIUX X CBOICTBA

PI'P-4 Xumunueckue ocHOBBI TepMOAUHaMUKH. Havana
Tepmoannamuku. PacueT TepMoIuHAMIYECKUX XapaKTEPUCTHUK.
3axoH ['ecca.

KP-2 Xumnueckas kuHetuka u [IpuHImn cMenieHus paBHOBECHS
Jle-llaTense.

Pedepat na temy 2 "OO1miue npeacTaBiIeHHs O IPOMBIIUICHHBIX
croco0ax MoJy4eHHs] XUMHYECKUX

BEIIECTB (Ha MpuUMepe MPOU3BOJCTBA aMMHAKa, CEPHOU KUCIIOTHI).
Uepnas u nBeTHast Metautyprus. [IpakTnueckoe npuMeHeHe
JJEKTPOJINA3A IS

MOJIyYEHUS IIEJTOYHBIX, ObITY M Ha IPOU3BOJICTBE
IIEJIOYHO3EMENBHBIX METAIUIOB U amtoMUHUA. CTEKIIO U CUIIMKATHAS
OPOMBIIIIEHHOCTD. I1pobiieMa 0TX040B M MOOOYHBIX MPOAYKTOB." 68

MHast KoHTakTHas paborTa: 0

Paszen 5. METOJUYECKUE VKA3AHUS JUISI OBYUYAIOIIUXCSI IO OCBOEHHUIO
JIACLIUTUIMHBI

W3yueHne AMCHUIUIMHBI PEKOMEHJYEeTCS HayaTh C O3HAKOMJIEHHUsS ¢ pabodell mporpaMmoii, ee
CTPYKTYpOl U coJep)KaHHUEM pa3[enoB. Y4eOHbI MaTepuall CTPYKTYpUpPOBaH, H3y4YEHHE
JUCIUTIIAHBI OCYIIECTBISETCS B TEMaTUYECKON IIOCJIEI0BATEIbHOCTH.
3aHATHS  JIEKIIMOHHOTO  THUIA al0T  CHUCTEMAaTU3MPOBAHHbIE 3HAHMS 1O JUCLUUIUIMH
KOHIIEHTPUPYIOT BHUMaHUE Ha HauOoJiee CI0KHBIX M BaXKHBIX BOMpocax. Bo Bpemst JEKIIMOHHBIX
3aHATHI PEKOMEH/yeTCsl BECTH KOHCIIEKTUPOBaHUE y4eOHOro MaTepuaina; oopamaTrh BHUIMaHUE Ha
GOpMYyIUPOBKM U KaTeropuH, pacKpbIBAIOIIME CYTh MpoOJIeMBbl, SBIEHUS WIM TpoIecca;
3a(puKCUpOBaTH BBIBO/JIbI u MIPaKTUYECKHE PEKOMEHIalliH.
[Toaroroska K J1a00paTOPHBIM 3aHATUSAM BKJIIOUAET 03HAKOMJICHHE c IJIAaHOM
7a00paTOPHOTO 3aHATUS, TMPUBEJACHHOTO B METOJMYECKUX YKa3aHUAX; pabOTy € KOHCIIEKTOM
JIEKIMH, BBIMOJHEHUE JOMAIIHETO 3aJaHus, paboTy c ydeOHOH U y4eOHO-METOIUYECKON
JUTEPaTypoil, HAyYHbIMM M3JAHUSIMH U BJEKTPOHHBIMU 00pa30BaTEeNIbHBIMU  pecypcamy,
PEKOMEHI0BaHHBIMH pabovell MporpaMMon TUCIMITIIMHEL, a TAKKE pa3padOTaHHBIM AJIEKTPOHHBIM
KypcoM TS PCKo .
CopneprkaHue caMOCTOSITEIbHOM  paloThI ompenensiercss pabodeil mporpamMMol — TUCIHILIHHBI,
OLICHOYHBIMHU U METOJIMYECKUMH MaTepHAIaMHU, 3aJaHUSIMU U YKa3aHUSIMU IPENoJaBaTeIs.



CamocTtosTenbHasi padoTa MOMKET OCYIIECTBISTHCS B ayIUTOPHON M BHeayAMTOPHON (opmax.
D¢ eKTUBHBIM CpPEACTBOM OCYIIECTBICHHS CAMOCTOSATEIBHON pPAaOOTHI SIBIAETCS AJIEKTPOHHAs
UH(POPMALIMOHHO-00pa3oBaTeNbHasl Cpela YHUBEPCUTETa, KOTOpas oOOecrneYnBaeT AOCTYN K
oOpa3oBaTelbHOW  mIporpamMmMe, paOouedl  mporpamMme  JUCLHMIUIMHBL, K  3JIEKTPOHHBIM
OMOJIMOTEYHBIM CUCTEMaM, PO(EeCcCHOHANBHBIM 0a3aM JaHHBIX U HH(POPMALMOHHBIM CIIPAaBOYHBIM
CHUCTEMaM.

W3yuenne MUCHMIUIMHBI BKIIOYAET BBIMOJHEHUE PAacdETHO-TpaduuecKoil paboThl, KOHTPOIHHOM
paboTHI, 1a0OPAaTOPHOM PabOTHI.

TpeboBanust k ohopmiieHUIO pedepara:

O0bem pedepara: 20-24 crpanun. [lo cormacoBaHuio ¢ mpernoaaBarenieM, 00bEM MOXET OBITH
Menbie. bymara: ¢gopmar - A4 Tlons: BepxHee, HIKHEE — 2 CM.; JIeBoe — 3 CM.; npaBoe — 1,5 cm.
Tekcr: - mpudt — Times New Roman, pasmep — 14 nr., user — 4€pHsblIii (aBTO) - nHTEpBaI - 1,5 B
penakrope Word - uHTepBaibl MKy ab3alaMu He JOMYCKAIOTCS - KaKIbli ab3al] HAYMHAETCS C
KpacHOM CTpPOKH, T.€. JejaeTcsi ab3amublii orcTyn. CHUCOK HUCIHOJIb30BAaHHBIX HMCTOYHHKOB M
muteparypsl, [lpunoxenus — He HyMmepyroTcss Hymeparus cTtpaHuil HaunHAeTcs ¢ 3-i CTpaHHIIBI
(BBenenue), Hymepanus HaunHaeTcs: ¢ nudpbl «3». PekoMeH1yeMoe KOJIMYecTBO Ii1aB (pa3/ieiioB)
— 2-3, maparpadoB B 1aBax — 2-3. Kax el pasznen (rjaaBa) HaYMHAETCS ¢ HOBOTO Jiucta. Ha3Banus
TJIaB WIX Pa3/ieoB HE JOJDKHBI AyOIMpOBaTh Ha3BaHUE TEMBI, a Ha3BaHUs maparpadoB — Ha3BaHUS
rnaB. Kaxxgas rimaBa uim pas3zen JOJDKHBI PacKpBIBaTh ONMPEIeNEHHYI0 YacTh TeMbl pedepara, a B
COBOKYITHOCTH — BCIO TeMy IEJIMKOM. 3aKIIOYCHUE - BaXKHEWIas cocTaBHas 4acTh pedepara. B
HEM KpaTKO TIOJBOJSTCS OCHOBHBIC BBIBOJBI M PE3yJIbTAaThl HCCICIOBAaHUS, BO3MOXKHBI
pPEKOMEHIAlMU ISl JalibHeimero wuccienoBanus. CHHCOK WCIOJB30BaHHBIX HCTOYHHKOB U
auTepaTrypsl B HEro BXOAWUT Ha3BaHWE T€X UCTOYHUKOB M JINTEPATYPHI, KOTOPHIE BBl U3YyYaIHd TPU
Hanucanuu pedepara. OH cocTaBisgercs B anpaBUTHOM Nopsaake U HymepyeTcs. CIUCOK JT0JIKeH
BKJIIOYATh B ce0s1, B TOM YHCJIE, COBPEMEHHYIO JIUTepaTypy Mo BeIOpaHHON TeMme. B crincke nomkHa
ObITh yKa3zaHa HayyHas JUTeparypa (He MEHee 5 HauMEHOBaHUM). YueOHas JIuUTepaTypa MOXKET
OBITH MCIIOJB30BaHA, HO OHA HE MOXET OBITh OCHOBOM JIJIsl TOATOTOBKHU pedepara.

[TepponnuHOCTh MpoOBeAeHUS, (GOPMBI TEKYIIErOo KOHTPOJIS YCIIEBAEMOCTH, CUCTEMa OLIEHUBAHUS
Xoga OCBOCHHA AOUCHUILIINH HpGI[CTaBJ'IeHI)I B pa60qel71 nporpaMMe. YCJ'IOBI/H[ arTTecralngnn
IIPUBEACHBI B3JICKTPOHHOM Kypce.
dopMoi TPOMEKYTOUYHOM aTTECTAlMH 110 TUCIUILIHHE aBjseTcs bPK.

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METONMYECKOE
OBECIIEYEHHUE JUCHUIUINHBI

6.1. YueOHO-MeTOIMUECKOE 00ECIIEUEHNE

KonunuectBo
IK3EMILISIPOB MEYATHBIX
NoeNe . W3TaHUH, UMCIOIINXCS B

Crucox UCOIB3yeMOM JTUTepaTyphl
n/n OnonIMoTeKe, Uin
AJIIEKTPOHHBIN aJpec U3TaHUS
(pecypca) B cetu MuTepHer

YYEBHBIE, YYEBHO-METOAMYECKHWE U HAVYHBIE NU3JTAHUA

1. [Xumudgeckue cucrembr [Tekcr| : BapWaHTHI 3adaHHWMA IS 168 /
camocTosT. pabotel / M-Bo oOpazoBanusi u Hayku P®D, [OVY| https://portal.volgatech.net/b
BIIO "Map. roc. texu. yu-t"; [cocT.: P. U. Bunokyposa u|00ks/Vinokurova_ximicheski
ap.]. Usn. 3-e, nom. Momkap-Oma: MapI'TV, 2011. - 140 c. e_sistemy_2011.pdf
OK3eMILIpEI: Bcero 168.

2. |Xumus [Teker] : nab. npaktukym / M-Bo 00pazoBaHus U 58 /




Hayku PO, I'OY BIIO "Map. roc. texn. yu-t"; [P. W.
BunokypoBa u ap.] ; mox obm. pex. P. . BunokypoBoii.

Momkap-Omna: MapI'TY, 2011. - 171 ¢. DK3eMILISIpBI: Bcero
58.

https://portal.volgatech.net/b
ooks/Vinokurova_ximija_20
11.pdf

KpamenunnukoBa, Hagexxna I'ennagbeBHa. Xumus [Tekcr] :
yuyeObHOoe mocoOue [UIsi CaMOCTOSTENIbHOW  paboThl |
npaktnueckux 3aHsatuid / H. I'. Kpamenunnukosa, P. U.
BunokypoBa; M-Bo oOpa3oBanus u Hayku PO, ®I'bOY BIIO
"IToBomxk. roc. Texuon. yH-1". Momkap-Ona: IIITY, 2013. -
144 c¢. ISBN 978-5-8158-1095-2. Dx3eMIUISIphL: Bcero 23.

23 /
https://portal.volgatech.net/b
ooks/Krasheninnikova_ximij

a.pdf

KpamenunnukoBa, Hagexna I'ennagbeBHa. Xumus [TekcT] :
nocoOue /Ui BHIOTHEHNUS HHAUBUAYaIbHBIX 3amanuii / H. T
Kpamenunnukora, P. . BunokypoBa; M-Bo oOpa3oBaHus u
Hayku P®, ®I'bOY BIIO "lloBomk. roc. TexHoa. yH-T".
Womkap-Omna: IIT'TY, 2014. - 74 ¢. ISBN 978-5-8158-1339-7.

25

OK3eMILISIPLL: Bcero 25.

6.2. MatepuanbHO-TeXHUYECKas 6a3a v MporpaMMHOE o0ecrieueHne

NoNo
/a

Aynuropuu 11 IpoBe-
JeHUs] y4eOHBIX 3aHSITUH,
CaMOCTOSTENIbHON pabo-
ThI U TIPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTecTaluu

[TepeueHb OCHOBHOTO 000PYAOBaHUS

[IporpammHuoe
oOecrieuenue

311 (I)

Bempsmutens B-OINE/-12-65 Y XJI
4 (1), Ilpoexktop MynbTUMEAUHHBIN
Sanyo PLC- XD 2600 B koMmIuLC
kperienneM u kabemem (1), Cron
XUMHUYECKAN 1a00paTOpPHBI
1200*1400*1500 (3), Cron-Mmoiika
neoviast (1), Illkad  BwITSKHOU
nabopatopubiii  1538%726*2100 (2),
Mxad JUTS XUM.PEaKTHBOB
800*580*1810 (1), Kommekt
yuebHoi mebenu (1)

Windows
CrpaBouHas
cucreMa

Microsoft
Enterprise,
[paBoOBast
"KoHCynbpTaHT [Tnroc",
Microsoft Office
Standard, Arent Dr.Web,
Kommnexr TAPAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommiekt 10
AJid pCIICHUA OCHOBHBIX
I10JIb30BATCJIbCKUX 3a1a4

Pasgen 7. ®OPMbl KOHTPOJISI OCBOEHUS AUCLIUILIMHBL ®OHJI OLIEHOYHBIX
CPEJICTB

Kputepun onieHNBaHUS HHAMKATOPOB TOCTHKEHUS KOMIIETEHIIMM HAIPaBJIEHBbI HA!

- YCBOCHHME TEOPETUYECKOro MaTepuasia (00beM 3HAaHUH, INyOuHa yCBOEHHs), IPEAYCMOTPEHHOIO
paboueii mporpammoii;
- YMEHHE Wu3jaraTb MaTepuai (Y4eTKOCTb, TIPaMOTHOCTb H3JIOXKEHHS MarepHaia, TOYHOCTh U
MIOJTHOTa BOCIPOM3BEIEHUS YUeOHOTro MaTepuania);
- YMEHHE IPUMEHATh TEOPETUUECKUE 3HAHUS MPU PEIICHUH PAKTUYECKUX 3aJaHUN.
IIIxana oneHUBaHUSA IPEACTABIICHA HUXKE.




YpoBeHb

c(hopMUPOBAHHOCTH [lIxana
Kpurepuu onenuBanus
3JIEMEHTOB OIICHUBAHMUS
KOMIIETEHIINHU
[Toporosbiii OOyuaromuiicsi HMeEeT 3HaHWS OCHOBHOTO MaTepuala,| YAOBIIET-
YpOBEHb IIPOSABIIAET YMEHHUE JIOTUYHO €ro usJjlaraTb, HO MOJKET| BOPHUTEIBHO

JOIyCKaTb ~ HETOYHOCTM B U3JIOXKCHUM  MaTepuala,
HE/JIOCTaTOYHO TMpaBHIbHBIE (OPMYITHPOBKH, HCIBITHIBAET
3aTpyJHEHUS B BBIIIOJIHECHUN IPAKTUYECKUX 3aJaHUMN.

[IpoxBunyThli  |OOyuaromuiicsi TBEpAO 3HAET NPOrPAMMHBIA MaTepHall,| XOpPOIIO

YpOBEHb u3JlaraeT €ro IpaMOTHO U IO CYILECTBY, HE JOIIyCKaeT
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC, IPABUIHHO
MPUMEHSAET TEOPETUUYECKUE TMIOJOXKEHUS] TIPU  PEIICHUU
MPAKTUYECKUX BOIMPOCOB M 3ajay, BIafeeT HEOOXOIUMBIMU
HaBBIKAMH ¥ TIPUEMaMH X BBIOTHEHUS

Beicokuii ypoBens |OOyuaromuiics riyOOKO M TPOYHO YCBOWJI HPOTPAMMHBIA|  OTIMYHO
MaTepual, TPAMOTHO M JIOTUYECKH CTPOHHO €ro M3Jjaraer,
JaeT MCYEPIIBIBAIOLINE OTBETHl Ha ITOCTaBJIEHHbBIE BOIPOCHL. B
OTBETE TECHO YBS3BIBACTCS TEOPHUS C MPAKTUKOH, MPHU ITOM
oOydJaromuicsi He  3aTpy;HsieTcsi ¢  OTBETOM  IpHU
BUJIOM3MEHEHUU  3aJaHusl, CBOOOJHO  CIIpaBisieTcs C
3aa4yaM, BONPOCAaMH M JAPYTMMH BUJAMH TPUMEHEHHUS
3HAaHWH, TIOKa3bIBAa€T 3HAKOMCTBO C MOHOTpaduyIecKoi
JUTEPATYpOH, TEPHOANYECKUMU H3JaHUSIMH, [PABUIBHO
O0OOCHOBBIBAET TPUHATHIE pEIIEHHs, CBOOOJHO BIIAJEET
pPa3sHOCTOPOHHUMM  HaBbIKAMM, NpPHUEMaMM  BBIIIOJIHEHUS
MPaKTUYECKUX paboT

7.1. IlpomexyTouHast aTTecTalus 00y4arouuxcs
[TpomexyTouHas arrecTalusi o0ydyaroUIMXcs HallpaBJIeHa Ha OIICHUBAHHUE Pe3yJbTaTOB OOy4EHHUS
10 JUCUUIUIMHE (MOYJII0) U IPOBOJUTCS C UCIIOJIb30BaHUEM (DOH/IOB OLIEHOUYHBIX CPEJICTB.

[TpuMepbl THUMOBBIX KOHTPOJBHBIX 3aaHUi M3 0a3bl (POHHA OIEHOYHBIX CPEACTB IO
00pa3oBaTeNbHOI MporpamMmme.

1. TonbKO OCHOBHBIE OKCH/IBI TPEACTABIICHBI B DALY ...
K20, FeO,

Zn0O, CuO, Na.0

MgO, Al,O3, CaO

Cr,03, Zn0O, SO2

2. TonbKO KUCTOTHBIE OKCU/IBI IPECTABIEHBI B PALY ...
Cl,07, CO2, SO2

MgO, MnO, Al>O3

K20, BaO, SiO>

Ca0, P20s



3. K amdoTepHbIM OKCHIaM OTHOCATCS ...

ZnO u Al203

CO2 u P20Os

NO u ZnO

Al,03 u CaO

4. ®opmyna runpodocdara KaabIys UMEET BUT ...
CaHPO4

Ca3(P0Oa4)2

Ca(H2POs4)2

Ca(OH);

5. Kap6onat kanpimst CaCO3 (M3BECTHSIK) OTHOCHTCS K KJIAccCy ...
CpEJIHUX COJNEN

KHCJIOT

OCHOBAaHMI

KHUCJIBIX COJIeH

6.®opMysia CEpHUCTON KMCIOTHI UMEET BUJT ...
H2S0Os3

H>S

H2S04

H2S203

7. DJIeMeHTOM, B aTome KOTOpOTO BAJICHTHBIE
KoH(HTypanmio 3523p?, ABIseTcs ...

Si
Ti
Mg
Ge

8.Uucino BaJI€HTHBIX JIEKTPOHOB B aTOMeE 3JieMeHTa 4-ro niepuoja VIA-rpynmnsl paBHo ...

6
4
2

9.Hucno BaJE€HTHBIX AJIEKTPOHOB B aTOME XJIOpaA PaBHO ...

OJICKTPOHBI

HMCIOT



= W 01

10. HauGonbIeil BEMMIMHON JIEKTPOOTPHIIATEIIFHOCTH 00IaIaeT aToM ...

Cl
Si

HepequL BOITIPOCOB AJIA IMMPOBCACHUA HpOMe)I(YTO‘{HOIZ aTTcCTaluu

1.

10.

11.

12.

13.

CKOpOCTb XMMWUYECKUX peaKkuuin. BAnsHME KOHUEHTPauuM Ha CKOPOCTb XMMWUYECKOM
peakumun.

CKOpOCTb XMMMYECKUX peakumnit. BamsHue TemnepaTypbl Ha CKOPOCTb XMMUYECKOWM
peakuuun. MNpasuno BaHT Nodda.

Xnmmyeckoe paBHoBecue. KoHCTaHTa paBHOBeCKA.
MpuHumn Jle LWaTenbe, cmeleHne XMMUYECKOro paBHOBECKUA.

COBpeMeHHaﬂ KBAQHTOBO-Me€XaHMN4YeCKaa MoOeNlb CTPOEHMA aTOMa. 3J'IeMeHTaprIe
YacTuupbl. CTpoeHme dTOMHbIX A4ep.

BonHoBble cBOWCTBA 3/1eKTpoHa. KeaHTOBble umcna (n, 1, m;,s): Mx 3HadeHwue,
XapaKTepuCcTuKa.

MpuHUMNbI pacnpeaeneHna 3/1eKTPOHOB MO YPOBHAM U NOAYPOBHAM B aTOMe: NPUHLMN
MMUHUMANIbHOW 3Heprun, npasmao Kneykosckoro, npuHumn Mayaun, npasmao NyHaa.

CTpyktypa [Mepuoguyeckort cucTembl: GU3MYECKMIA CMbICT MNOPALKOBOrO Homepa
3/1eMeHTa, Homepa nepuoga 1 Homepa rpynnbi.

lNepuoanyeckoe nameHeHue CBOWCTB 3/1EMEHTOB. Paanycbl aTomos, sHeprua (I'IOTeHLI,VIaJ'I)
VIOHVI3aLI,VIVI), SHEPrmAa CpoacTBa K 3/1IEKTPOHY, INEKTPOOTPULLATE/IbHOCTD.

Xumunyeckasn cBAsb. Buapbl XMMUYECKOM CBA3MU.

MexaHn3m 06pa3oBaHMA KOBANEHTHOW CBA3W. KoBasneHTHaa CBA3b MOAApHas W
HenonapHas.

Tunbl  rMBpMaM3aumMm aToMHbiXx opbutanein. CTpoeHMe MONeKyn c sp3—, sp? u sp—
rMbpUaHbIMKU OpPObUTaNAMMN.

NoHHas cBA3b. MexaHn3m ob6pa3oBaHUA MOHHOW cBA3M, CBOMCTBA MOHHOW CBA3MW.



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

MeTannn4yeckan cBAsb. JOHOPHO-aKLEeNTOpPHaA CBA3b.

HeaﬂeKTpOJ'IMTbI.CBOﬁCTBa PacTBOPOB HESINEKTPOJZIUTOB: OaB/ieHME HACbIWLEHHOIo Mnapa
Ha4d YNUCTbIM PACTBOPUTENEM U PACTBOPOM,

CBOICTBA PAacTBOPOB HE3NEKTPONIUTOB: TEMMNEPATYPbI KNUNEHUS N 3aMep3aHUsA PacTBOPOB.
Ocmoc 1 ocmoTuYeckoe gaBnieHne. YpasHeHue BaHT Fodda gna pacyeTa BeAMUUHDI Pocw.
OCHOBHble cnocobbl BbipaXKeHMA KOHLEHTPaLUKN PacTBOPOB: MaccoBas, MOJ/IbHas 0.

OCHOBHble Crnocobbl BbIpaskeHMA KOHLEHTPaALUMW PacTBOPOB: MOAAPHAA KOHLEHTpauus
(MonsapHOCTL), MONIANBbHAA KOHLEHTPAUUA (MONANBHOCTD ).

OcCHOBHble cnocobbl BbIPaXKEHUSA KOHLEHTPALMM PACTBOPOB: HOPMa/ibHasA KOHLEHTpauus.
Cnocobbl BbIMMCNEHUSA MONAPHOW MAcChl SKBUBA/IEHTA.

INEeKTPONUTbl. INeKTpoauTUYeckan guccoumaums. KMcnoTbl, OCHOBAHUSA, COMN C TOYKM
3pEHUNA TEOPUU INEKTPOUTUYECKOM ANUCCOLMALMUN.

KonunyecTBeHHble XapaKTEPUCTUKM npoLuecca guccoumaumu: cTeneHb AUCCoLMaLNM a,
KOHCTaHTa auccoumaumm Ka.

MoHHOe npousseaeHue Boabl. BooopoaHbiit nokasatenb pH. XapakTepucTuKa KMCNOTHO-
OCHOBHbIX CBOMCTB CpeAbl No BeAn4YmHe pH.

Maponuns coneit, 06pasoBaHHbIX CUNbHOM KUCNOTOM U cnabbiM OCHOBaHUEM.
Maponuns coneit, o6pa3oBaHHbIX C1aboi KUCAOTON U CUNbHBbIM OCHOBAHUEM.

MOHATUA  3NEKTPOXMMMUMU. DNEKTPOAHbIA  NOTEHUMAN, CTaHAAPTHbIA  3/1EeKTPOAHbIN
noTeHumMan. Paa CTaHAaPTHbLIM NOTEHLMANOB (pPAA HANPAXKEHUIA) METANNO0B.

®daKTOpbI, BANAIOLLME HA BEJIMYMHY IN1EKTPOAHOTO NoTeHLMana. YpaBHeHne HepHcra.

lanbBaHMYeCKMe 3/1eMeHTbl. DNeKTPOXMMUYECKaa CXema rasibBaHUYEeCKOro 3/1eMeHTa.
dneKkTpogHble npoueccsl, pacyet 3C.

3I'IEKTpOJ'IVI3 pacnnaaBoB. Cxema 3N1EKTPOIN3aA.
3I'Iel'(TpO}'IVI3 pacTBopoB. KaToAHble 1 aHO4Hble NPoLLecchl. Cxema 3/1EKTPO/IN3a.

dneKkTpoxmmmuuyeckaa Kopposua. [PUUYMHbI  BO3HWKHOBEHMS  rafibBaHUYECKUX nap.
[enonspusaums. [denonspusatopbl. BogopoaHas M KucnopogHas aAenonapusauusa B
3aBMCUMOCTM OT KUC/IOTHOCTU cpeapbl.

MeToab!l 3aWnTbl OT KOPPO3UU. TUNbI MeTaNINYeCKnX I'IOKprTMl\;iI adHOAHOE N KaToAHOE U
MeXaHU3Mbl UX 3aLNTHOIO ,El,eﬁCTBVIﬂ. Mpoueccbl, npoTeKalowme nNpu HapyweHuu
LLEeNNOCTHOCTU NOKPbITUA NYKEHOTO N OUMHKOBAHHOIO XeJe3a.

3J'IeKTpOXI/1MI/1‘-IeCKaﬂ 3alinTal NPOTEKTOPHAA 3alNTa N KaTO4HAA 3aLlWLAUTbI



