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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 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
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/la4y, B TOM YHUCJIC B TEOPETHUYECKOTO U IIPUKIATHOTO XapaKTepa
HOBOMH UJIX HEC3HAKOMOU HaBBIKHU:

cpele u B
MEXIUCIUINTHHAPHOM
KOHTEKCTE, C
IIPUMEHEHUEM
MaTEeMaTUYECKUX,
€CTECTBEHHOHAYYHBIX U
po¢eCCHOHATBHBIX
3HAHHUHI

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
KoMIeTeHIMH B cienyromux aucuuminHax: @uzuka (YK-1), @usuka (OIIK-1), OcHOBBI Hay4HbIX
uccinenoannii (YK-1), Conporusnenue matepuanos (OIIK-1), OcHoBsl HedTerazoBoro aena (YK-
1), Xumusa u texHonoruss Hedptu u raza (OIIK-1), Tpancmopr u XpaHeHHE MPOIYKTOB
HedTerazonepepadotku (YK-1); rocynapctBenHoi ntorosoit arrectauuu B gpopme: Iloaroroska
chade u crava rocyaapcTBeHHoro sk3amena (YK-1), [loaroroska x mporieaype 3aiiuThl U 3aIuTa
BBINMYCKHOHN KBanu(ukarnoHHoi padboTsl (YK-1), [TonroroBka k cade u caaya rocy1apcTBEHHOTO
sk3ameHa (OIIK-1), [ToaroToBka k npoieaype 3aiuThl U 3alllUTa BHITYCKHON KBAJIM(UKAIIMOHHON
pa6otsr (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. !

68

MHuas xonTakTHas pa60Ta:

OIIK-1, YK-1

3 cemecTp

Bunasl 1 TeMbI 3aHATHH

KoanuectBo
4acoB

dopmMmupyembie
KOMIIETEHIINHU

JIEKTPOXUMHYECKHE MPOLECChHI.
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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/ieioB HE JIOJDKHBI 1yOIMpoBaTh Ha3BaHUE TEMBI, a Ha3BaHUA naparpadoB — 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. [lenbpman, M. U. Heopranumdeckas xumusi [DI€KTPOHHBIN
pecype] : yueOHoe mocobue ans By3oB / [enbdpman M.|https://e.lanbook.com/book/4
N. KOctparos B. I1.; FOctparos B. Il. 3-¢ u3n., crep. CaHkT- 48709

IlerepOypr: Jlanb, 2025. - 528 ¢. ISBN 978-5-507-52362-7.

2. |l'enbpman, M. U. Xumus [DneKTpoHHBIN pecypc] : yaeOHUK
mist By3oB / I'enbman M. U.,}Octparos B. I1.; FOctparos B. |https://e.lanbook.com/book/4




I1. 5-e m3xa., crep. Cankr-IletepOypr: Jlanb, 2025. - 476 c.
ISBN 978-5-507-52360-3.

48712

Xumuyeckue cucteMbl [TekcT| : BapuaHThl 3aJaHUN I
caMmocTosT. paboTsl / M-Bo oOpa3oBanus u Hayku PO, TOY
BIIO "Map. roc. texu. yH-1"; [cocT.: P. 1. BunokypoBa u
ap.]. Usn. 3-e, nom. Momkap-Oma: MapI' TV, 2011. - 140 c.
OK3eMILIIPBL: Bcero 156.

156 /
https://portal.volgatech.net/b
ooks/Vinokurova_ximicheski

e_sistemy_2011.pdf

Xumus [Teker] : mab. mpaktukym / M-Bo oOpa3oBaHus U
Hayku PO, I'OY BIIO "Map. roc. texs. yu-t"; [P. W.
BunokypoBa u ap.] ; mox obm. pex. P. . BunokypoBoii.
WMomkap-Omna: MapI'TY, 2011. - 171 ¢. DK3eMILISIpsI: Bcero
of.

57 1
https://portal.volgatech.net/b
ooks/Vinokurova_ximija_20

11.pdf

KpamenunnukoBa, Hagexxna I'ennagpeBHa. Xumus [Tekcr] :
ygeOHOEe TMMOCOOMe JUIi  CaMOCTOSATENbHOW paboTel U
npaktnueckux 3aHsatuid / H. I'. Kpamenunnukosa, P. U.
Bunokyposa; M-Bo oOpa3oBanus u Hayku PO, ®I'bOY BIIO
"IToBoimX. roc. TexHoil. yH-1". Momkap-Ona: TII'TY, 2013. -
144 c. ISBN 978-5-8158-1095-2. Dx3eMIUsIpsl: Bcero 23.

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

a.pdf

KpamenunnukoBa, Hagexna I'ennagbeBHa. Xumus [TekcT] :
nocoOue I BHIOJHEHNUS HHIUBUAYaIbHBIX 3amanuii / H. T
Kpamenunnukosa, P. . BunokypoBa; M-Bo oOpa3zoBaHusi u
Hayku P®, ®I'bOY BIIO "lloBomxk. roc. TexHoia. yH-T".
Womkap-Omna: IIT'TY, 2014. - 74 ¢. ISBN 978-5-8158-1339-7.
ODK3eMILISIPLL: Bcero 25.

25

6.2. MatepuanbHO-TeXHUYECKas 6a3a v MporpaMMHOE o0ecrieueHne

NoNo
/o

Aynuropuu 11 IpoBe-
JIeHUs y4eOHBIX 3aHATHH,
CaMOCTOSTENIbHON pabo-
ThI U ITPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTecTaluu

[lepeueHb OCHOBHOTO 00OPYOBaHUS

[IporpammHuoe
obecrneueHue

311 (I)

Bempsmutens B-OINE/[-12-65 VY XJI
4 (1), Ilpoexktop MynbTUMEAUHHBIN
Sanyo PLC- XD 2600 B xkoMmIuLC
kperienneM u kabemem (1), Cron
XUMHUYECKHAN 1a00paTOpPHBI
1200*1400*1500 (3), Cron-moiika
neoviHast (1), Ilkxad  BeITSOKHOM
naboparopubiii  1538*726*2100 (2),
Mxad JUTS XUM.PEAKTHBOB
800*580*1810 (1), Kowmrekr
yueOHoit mebenu (1)

Windows
CrpaBouHas
cucrema

Microsoft
Enterprise,
paBoBast
"KoHCynpTaHT [Tnroc",
Microsoft Office
Standard, Arent Dr.Web,
Kommnekr TAPAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommiekt 10
AJid pCIICHUS OCHOBHBIX
I10JIb30BATCJIbCKUX 3a1a4

Paznen 7. ®OPMbI KOHTPOJISI OCBOEHUA AUCHUITIMHBL ®OHJ OLIEHOYHBIX
CPEJCTB

KpI/ITepI/II/I OLICHUBAHUA MHAUKATOPOB NOCTHIKCHUA KOMHGTGHHI/Iﬁ HaITpaBJICHBI HaA:
- YCBOEHHE TEOPETUUYECKOr0 MaTepraia (00beM 3HaHHM, TITyOMHA YCBOCHHS ), TPEAYCMOTPEHHOTO




paboueit mporpamMmmoi;

- YMCHHC U3JIaraTb MaTcpual (‘IGTKOCTB, TpPaMOTHOCTD U3JIOKCHUA MaTCpUalia, TOYHOCTH U IMOJIHOTA
BOCIIPOU3BEICHHS Y4eOHOT0 MaTepuaa);

- YMEHHUE IPUMEHATHh TEOPETUYECKUE 3HAHMS IIPU PEILICHUU IPAKTUYECKUX 3aJaHUM.

[IIkaa onleHNBaHUs MPEICTaBlIeHA HUXKE.

YpoBeHb
c(hopMUPOBAHHOCTH [lIxana
Kpurepuu onenuBanus
3JIEMEHTOB OIICHUBAHUS
KOMIIETEHIINHU
[Toporosbiii OOyuarommiics WMeeT 3HaHUsS OCHOBHOTO MaTrepuana,| yIOBJIeT-
YpOBEHb IPOSBISET YMEHHUE JIOTMYHO €ro usjaratb, HO MOXET| BOPUTEIBHO

JOIyCKaTb ~ HETOYHOCTH B U3JIOKEHUM  Marepuaa,
HEIOCTaTOYHO TpPaBWIbHBIE (DOPMYITHUPOBKH, HCIBITHIBACT
3aTPyJHEHMS B BBIIIOJHEHHUH NIPAKTUYECKUX 3aJaHUMN.

[IponBunyteiii  [OOydaromuiics TBEpIO 3HAET MPOTPAMMHBIM MaTepHal,| XOpOIIo

YpOBEHb U3JIaraeT €ero rpaMoOTHO M IO CYLIECTBY, HE JIOMYCKAeT
CYILIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOIIPOC, IPABUIBHO
IPUMEHSIET TEOPETHUECKHUE IIOJIOKEHUS MpU  PELICHUU
MPAKTUYECKUX BOMPOCOB W 3aJ]ay, BIaJeeT HEOOXOIUMBIMU
HaBBIKAMH M MIPUEMAMH MX BBITOJHEHHS

Bricokuil ypoBeHb [OOyuaromuiics r1yOOKO M IMPOYHO YCBOWJI INPOTPaMMHBIN| — OTJIMYHO
MaTepual, I'paMOTHO M JIOTMYECKM CTPOWHO €ro Hu3jaraer,
JTaeT MCYEpIBIBAIOIINE OTBETHI HAa IIOCTABJIEHHBIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBAETCS TEOPUS C NPAKTHKOW, NPH ITOM
oOydaromuiics  He  3aTpyJdHseTCs C  OTBETOM  IpH
BUJOM3MEHEHNH 3aJlaHus, CBOOOHO CIpPAaBIISIETCS € 3a7a4aMH,
BOIpOCAaMM ¥ JAPYTMMHU BHJIaMU TPUMEHEHUS 3HAHHM,
MOKa3bIBaeT 3HAKOMCTBO C MOHOTpaduuyecKod JIUTepaTypoi,
NEePUOANYECKUMH U3JaHUSMHU, MpPaBWIbHO OOOCHOBBIBAET
NPUHATBHIE peIIeHUsi, CBOOOJHO BIaJEeT Pa3sHOCTOPOHHUMHU
HaBbIKaMU, IPUEMaMH BBIITOJIHEHUSI IPAKTUUECKUX paboT

7.1. IlpomexyTouHast aTTecTalus 00y4arouxcs
[TpomexyTouHasi aTrecTanus oOy4yarolIMXcs HamnpaBiieHa Ha OLIEHHWBAHUE PE3YJbTaTOB OO0YUYEHHS
10 JUCUUIUIMHE (MOIYJII0) U IPOBOJUTCS C MUCIIOIB30BaHUEM (DOH/IOB OLIEHOYHBIX CPEJICTB.

[TpuMepbl TUMOBBIX KOHTPOJBHBIX 3aJaHMA U3 0a3bl (OHIA OLIEHOYHBIX CPEICTB I10
00pa3oBaTeNbHOI MporpamMmme.

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

Zn0O, CuO, Na.0

MgO, Al,O3, CaO

Cr203, Zn0O, SO2

2. TonbKO KUCTOTHBIE OKCU/IBI IPEJCTABICHBI B PALY ...

Cl,07, CO,, SO>




MgO, MnO, Al>Os

K20, BaO, SiO>

CaO, P20s

3. K amdoTepHbIM OKCHaM OTHOCATCS ...
ZnO u Al>03

CO2 u P20s

NO u ZnO

Al,03 u CaO

4. ®opmyna runpodocdara Kanbius UMEeT BUT ...
CaHPOq4

Cas(POa)2

Ca(H2POs4)2

Ca(OH):

5. Kap6onat kanprust CaCO3 (M3BECTHSIK) OTHOCHTCS K KJIaccCy ...
CpEJIHUX COJEN

KHCJIOT

OCHOBaHMM

KHUCJIBIX COJIEN

6.®opMysia CEpHUCTON KMCIOTHI UMEET BU]T ...
H2SOs3

H2S

H2SO4

H2S203

7. DIIeMEHTOM, B aTome KOTOpPOTO BaJICHTHBIC
KoH(HTyparmio 3s23p?, ABIgeTcs ...

Si
Ti
Mg
Ge

8.Uucino BaJI€HTHBIX JIEKTPOHOB B aTOME 3JjieMeHTa 4-ro nepuoja VIA-rpynmnsl paBHo ...

6
4

SJICKTPOHLI

HUMCIOT



9.Uucno BaJieHTHBIX 3JIEKTPOHOB B aTOME XJIOpa PaBHO ...

5
5
3
1

10. HanGosnpield BETUYUHON 3JIEKTPOOTPUIIATEILHOCTH 001a/1a€T aToM ...

Cl
Si

Ilepedens BOIPOCOB 1Sl TPOBEACHUS TPOMEKYTOUYHOM aTTeCTAllUU

1.

10.

11.

CKOpOCTb XUMUYECKUX peaKu,Mﬁ. Bananune KOHUEHTPpaunn Ha CKOPOCTb XMMUYECKOM
peakuynn.

CKOpPOCTb XMMMYECKMX peakuui. BaunaHume TemnepaTypbl Ha CKOPOCTb XMMMUYECKOM
peakuuu. Mpasuno Bant Nlodda.

Xnumumyeckoe pasHoBecue. KoHCTaHTa paBHoBecKA.
MpuHumn Jle LWaTtenbe, cmeLLeHNne XMMUYECKOro paBHOBECUA.

COBpEMEHHaﬂ KBAHTOBO-MeéXaHMU4YeCKkaada Moaeslb CTPOEHMA aTOMa. 3I'IEMEHTaprIe
4acTuubl. CTpOEHVIe adTOMHDbIX A4ep.

BosHOBble CBOMCTBA 3/MeKTpPoHa. KeaHTOBble u4ucna (n, |, m;,s): wx 3HauyeHue,
XapaKTepUCTUKa.

MpUHUMNBI pacnpeaeneHns 31eKTPOHOB MO YPOBHAM M NOAYPOBHAM B aTOMe: MPUHLMN
MWHUMANbHOM 3HEPTUK, NPaBUAO0 KneuykoBcKkoro, npuHumn Maynu, npasuno MNyHaa.

CtpykTtypa NMepnoamnyeckoit cuctemMbl: PU3IMYECKMIA CMbIC/T NOPAAKOBOro HOMEPA 31IEMEHTA,
HOMepa nepuoaa U Homepa rpynnbl.

Meproanyeckoe U3MeHeHne CBOMCTB 3/1eMeHTOB. Paauycbl aTOMOB, 3Heprus (noteHuman)
MOHU3aLMK), SHEPTUA CPOACTBA K I1EKTPOHY, 31€KTPOOTPMLLATEIbHOCTb.

Xrmunyeckan cBAsb. Buabl XMmmnyeckomn ceasu.

MexaHn3m o06pa3oBaHMA KOBANEHTHOW CBA3W. KoBasieHTHaA CBA3b MONAPHaA U
HenonapHas.



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Tunbl  rMBpuaMsaumMm  aToMHbIx opbutanein. CTpoeHne monekyn c spi—, sp? u sp—
rMépuaHbiMmn opbutTanamum.

MoHHaAa cBA3b. MexaHn3m O6pa3OBaHMﬂ NOHHO CBA3N, CBolicTBa MOHHOM CBA3M.
MeTannnyeckas cBAsb. ﬂOHOpHO-aKLI,eI'lTOpHaﬂ CBA3b.

HeaﬂeKTpOJ'IMTbI.CBOﬁCTBa PacTtBOPOB HE3NEKTPONNTOB: AaB/ieHUE HaACbIWEHHOro napa
Ha4d YNUCTbIM PACTBOPUTENEM U PACTBOPOM,

CBOWCTBA PACTBOPOB HEINIEKTPO/IUTOB: TEMMEPATYPbI KUMEHMA N 3aMepP3aHNA PACTBOPOB.
Ocmoc M ocMoTHYeCKoe AaBnieHne. YpaBHeHue BaHT Nodda ana pacyeTta BeAnUMHDI Pocw.
OcHOBHble cnocobbl BbIpaXKeHUA KOHLEHTPALUKM pacTBOPOB: MACcCOBasA, MO/IbHAA AONA.

OcHOBHble Cnocobbl BblpaKeHUA KOHLEHTPaLMM PacTBOPOB: MOAAPHAA KOHLEHTpauua
(MonApHOCTL), MONANBbHAA KOHLEHTPAUMUA (MONANBHOCTD ).

OcHoBHble cnocobbl BblpaXXeHNA KOHUEHTPaAUNUKM PaCTBOPOB: HOPMa/ibHaA KOHLUEHTPauuA.
Cnocobbl BblYMCAEHMA MOJ'IﬂpHOVI MacCCbl 3KBMBasIEHTA.

3I'IeKTpOJ'IMTbI. 3J'IeKTp0}'IMTW-IeCKaﬂ anccoumaumna. KMcnotbl, OCHOBAHWUA, COMIM C TOYKM
3peHNA Teopuun 3I'IeKTpOJ'IMTW-IeCKOl‘;1 anccoumaumnn.

KonnuecteeHHble XapaKTeEPUCTUKN npouecca aumccounauunn: creneHb aguccoumaunun a,
KOHCTaHTa gnccounaumnm Kﬂ.

MoHHOe npowusBeaeHne Boapbl. BogopoaHbii nokasatenb pH. XapaKTepuctnka KMCNOTHO-
OCHOBHbIX CBOMCTB CcpeAbl NO BeNMYMHe pH.

Mmaponuns coneit, 06pa3oBaHHbIX CUNbHOM KMCAOTOM M cnabblM OCHOBaHUEM.
Maponuns coneit, o6pa3oBaHHbIX C1aboi KUCAOTON U CUNbHBbIM OCHOBAHUEM.

MOHATUA  SNEKTPOXMMUU. DNEKTPOAHbIN MNOTEeHUMan, CTaHAAPTHbIM  3NEKTPOAHbIN
noteHuman. Pag ctaHAapTHbIN NOTEHUMANOB (pPA4 HanpPsAXKeHU) MeTannos.

daKTopbI, BANAIOLLME HAa BEIMYMHY 31EKTPOAHOTO NoTeHUMana. YpaBHeHne HepHcra.

l[anbBaHMYECKME 3N1EeMEHTbl. IJNIEKTPOXMMMYECKAsA CXemMa raJibBaHUYECKOro 3/eMeHTa.
dneKkTpoaHble npoueccsl, pacyet OC.

SNeKTpoan3 pacnaaBos. Cxema 31eKTposn3a.
DNeKTpoan3 pacTBopoB. KaToaHble M aHoAHble npoLlecchl. Cxema an1eKTpoamsa.

DNEeKTPOXMMMYECKasas Koppo3uA. [IpUUYMHbI  BO3HWMKHOBEHWMA TaNbBaHWYECKMX  Map.
Jenonapusauma. [enonapusatopbl. BogopogHaa u KucaopogHaa agenonapusauma B
3aBMCMMOCTM OT KMCNOTHOCTU Cpeapl.

MeToab! 3aWuTbl OT KOPPO3UU. TUMbI METANIZIUYECKUX MOKPbLITUIN: aHOAHOE M KaToAHOoe U
MEXaHMU3Mbl WX 3aWMTHOro pfencTeuA. [lpoueccbl, NpoTeKalowme nNpu HapPyWeHUn
LLeNIOCTHOCTU NOKPbLITUA NYKEHOTO M OLLMHKOBAHHOIO *Kenesa.

JNEeKTPOXMMMYECKAA 3alMTa: NPOTEKTOPHAA 3alLMTa M KaToAHanA 3aLLUTbI






