MUHHUCTEPCTBO HAYKH U BBICHIETO OBPA3OBAHMS POCCUMCKOM ®EJIEPAIIUA
IIOBOJIXCKUM I'OCY JAPCTBEHHbIN TEXHOJIOTMYECKU YHUBEPCUTET

Pl COOPMHUPOBAHA,
COrIACOBAHA
W YTBEPHEHA B JHOC

YTBEPXIAIO
Hexan OVYII

YTBEPXJIAO /H.W. Jlapronosa/

(®.1.0. nexaHa (AUPEKTOpa HHCTUTYTA))

11.03.2024 r.

PABOYAS ITIPOIT'PAMMA JUCIHHUIIJIMHBI (MOAYJISA)
b.1.1.3 Xumusa

(KOO U HaUMeHO8aHue OUCYUNTUHBL NO Y4eOHOMY NIAHY)

HanpaBnenune noaroToBku
(ceranbHOCTD)

27.03.05 UuHoBatuka

KBaJ'II/I(bI/IKaI_II/IH BBIITYCKHHKA

bakanasp

HaHpaBHeHHOCTb

(bakaaBp/MarucTp/CeHaIKCT)

praBHCHI/Ie HHHOBAIITMOHHBIMH IIPOCKTAMU

Kypc 1

Cemectp 1,2

PacnpeneneHHe yqe6H0r0 BpPEMCHHA

TpynoemkocTh o yueOHOMY TIaHY
Jlexuun

JlabopaTopHbIie pabOThI
[IpakTrueckue 3aHATHS

WNHnas xonTakTHas pabora

Bcero koHTakTHO# paboThI (6€3 y4yeTa 9K3.)
KonTakTHas paboTa 1o 3K3aMeHy
Kypcogoii mpoekt (pabota)
CamocrosTenbHas paboTa 00yJaroIuXcs
(6e3 yuera 3K3.)

CamocrosTenbHas paboTa 1o MOArOTOBKE K
9K3aMeHy

DK3aMeH

3auer

BPK, 13

108 /3 YaCOB/3aYETHBIX €IUHHUI]
2 JacoB
8 4acoB
- 4acoB
- 4acoB
10 JacoB
- 4acoB
- cemMecTp
98 4acoB
- 4acoB
- cemMecTp
2 ceMecTp

cemecTp

(rom)



ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma coctaBiieHa B cooTBeTcTBUU ¢ TpeboBanusaMu ®I'OC BO HanpaieHus TOATOTOBKU
(cnermanbHOCTH) 27.03.05 MHHOBaTHKA

[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'NTACOBAHO B.B. /IBoernazos
(M1.0. ®amunus)

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

COT'JTACOBAHO C.B. KpacHosa

(M1.0. ®amunus)

Okcnept(sl): Hopkuna Enena BnanumuposHa, lupexTop 1o padoTe ¢ MacCOBBIM CErMEHTOM
¢unmnana 8 PMD ITAO «Pocrenekom»

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 |HMHIAUKATOPA TOCTHKEHUS
KOMIETEHIIUU KOMIIETEHIIUH
1. YK-1 VYK-1.1 Brinonusiet 3HAHUA: 3HAET KAK BBIIOIHATE IOMCK HEOOXOIUMOM
Cnocoben 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
KPUTHYECKHIA KPUTHYECKHUM aHAIIU3, ¥ 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
CUCTEMHBII €CTECTBEHHO-HAYYHEIX  |HA OCHOBE 3HAHUHU €CTECTBEHHO-HAYYHBIX JIUCIMILIMH
MOIX O/ JUTS JMCITUITIAH Y COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHIA
pelieHus COBPEMEHHBIX HABBIKH: BhInonHseT nouck HeoOXoauMoil s
IIOCTaBIEHHBIX  |UH(DOPMALIMOHHBIX pellieHus OCTaBIeHHOM 3a1aun nHpopmanuu, e
3a1a4 TEXHOJIOTHI KPUTHYECKHI aHanu3, 0000IIeHre U PECTaBICHUE
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 MH(pOpMaLKIO, TOJYYEHHYIO U3 PAa3HbIX HCTOYHUKOB,
COOTBETCTBUH C B COOTBETCTBUU C TPEOOBAHUSMU U YCIOBUIMHU
TpeOOBAHUSIMU U 3a1a4u
YCIIOBUSIMH 331841 HaBbIKU: CrucTeMaTH3upyeT 0OHapyKEHHYIO
MH(pOpMaLKIO, TOJYYEHHYIO U3 Pa3HbIX HCTOYHUKOB,
B COOTBETCTBUU C TPEOOBAHUSMU U YCIOBUIMHU
3a7iauu
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 CBOM pelleHus 3aaun, apryMEeHTUPYs CBOI BBIOOP
BBIOOD HaBBIKU: BpiOnpaeT onTUManbHbIi BapuaHT
peleHus 3aJaun, apryMEeHTUPYs CBOI BBIOOP
2. OIIK-1 OIIK-1.1. 3HAHUA: 3HAET NOJ0KEHNS, 3aKOHOB U METOJI0B
Crnocoben JIeMOHCTpHUpYET 3HAHKMSI |MAaTEMATUYECKHUX, €CTECTBEHHBIX U TEXHUYECKUX
AQHAIN3UPOBATh |IIOJOXKEHUM, 3aKOHOB U [HayK
3aa4n METO]IOB yMeHusi: YMeeT JeMOHCTPUPOBATh 3HAHUS
po(eCCHOHAb |MaTeMaTHYECKHX, II0JIO’KEHUH, 3aKOHOB U METOJI0B MAaTEMAaTUYECKUX,
HOM €CTECTBCHHBIX U €CTECTBEHHBIX U TEXHUYECKUX HAyK
JEATEIbHOCTH | TEXHUYECKUX HayK HAaBBIKU: J[eMOHCTpUpPYET 3HaHUS TOJI0KEHUH,
Ha OCHOBE 3aKOHOB U METOJ0B MaTeMaTH4YECKHUX, €CTECTBEHHBIX
TIOJIOKEHUH, Y TEXHUYECKUX HAyK




3aKOHOB U OIIK-1.2. Ucnionb3yer  [3HaHUs: 3HAET KAaK UCIOJIb30BaTh MOJOXKECHMUS,
METOJI0B B MOJIOKEHUS, 3aKOHBI U 3aKOHBI 1 METOJIbI B 00JIACTH MAaTEMAaTHKH,
obnactu METO/IbI B 00JIaCTH €CTECTBEHHBIX U TEXHUYECKUX HAYK /IS aHalnu3a
MaTEeMaTHKH, MaTeMaTHKH, 3a71a4 Ipo(ecCHOHATBHOMN IEATETbHOCTH.
€CTECTBEHHBIX U |€CTECTBEHHBIX U YMeHHsI: YMEET UCNOJIb30BaTh MOJ0KEHHMS, 3aKOHBI
TEXHUYECKUX TEXHUUYECKUX HAyK JIs  |H METOIbI B 00JIaCT MaTEMATHKH, ECTECTBEHHBIX H
HayK aHajM3a 3ajJa4 TCXHUYCCKUX HAYK IJIA aHAJIM3a 3a1a4d
npodeccHOHANLHON npodecCuoHaNbHOM NeSTEbHOCTH.
JIEATEIbHOCTH. HaBbIKH: VIcniosib3yeT Mono0KeHus, 3aKOHbI U

METO/Ibl B 00JIaCTH MAaTEMAaTUKH, €CTECTBEHHBIX U
TEXHUYECKUX HAYK /I aHaliu3a 3a7a4
npodeccCuoHaNbHOM NeSTENbHOCTH.

OIIK-1.3. Ananusupyer
3a7a4u
npodeccuoHanbHOM
JeSTETbHOCTH Ha OCHOBE
MOJIO’KEHUH, 3aKOHOB U
METO/IOB B 001acTH
MaTeMaTHKH,
€CTECTBCHHBIX U
TEXHUYECKUX HAYK.

3HAHUs: 3HAET KaK aHaJIM3UPOBATh 3a]a4u
npoeCCHOHATLHOMN IEATETFHOCTH Ha OCHOBE
MOJIOKEHHH, 3aKOHOB 1 METOZIOB B O0JIACTH
MaTEMaTHKH, €CTECTBEHHBIX M TEXHUYECKHUX HaYK.
yMeHHsi: YMeEET aHaIM3UpOBaTh 3a7aul
npoeCCHOHATLHOM IEATETFHOCTH Ha OCHOBE
MOJIOKEHHH, 3aKOHOB 1 METOZIOB B O0JIACTH
MaTEeMaTHKH, €CTECTBEHHBIX M TEXHUYECKHUX HayK.
HaBBIKH: AHATM3UPYET 3a/1a4K MPOPeCcCUOHATBHON
JEeSITeTLHOCTH HAa OCHOBE TTOJIOKEHUH, 3aKOHOB U
METOJIOB B 00JIACTH MAaTEeMAaTHKH, €CTECTBEHHBIX H
TEXHUYECKUX HAYK.

Paznen 2. MECTO JUCHUIIIMHBLI B CTPYKTVYPE OIIOII

Jucnunianna otHocuTes K o0s3aTenbHoi yactu OITOIN.
JucnunnuHa siBIseTcs 00s53aTeIbHON

Jlos

MMPOAOJIKCHU A

(dbopmupoBaHUs

3asABJICHHBIX

KOMIIETCHITUH HCO6XOI[I/IMBI

npeanecTByomux auciumina: Matematuka (YK-1), Maremaruka (OITK-1)

3HaHUA

N3yuaemas JOUCHMILIMHA SBJISIETCS OCHOBOM JJsi MPOJOJDKEHUS (OPMHPOBAHUS YKa3aHHBIX
KoMIeTeHIM B cienytommx aucuumnHax: @usuka (YK-1), @usuka (OIIK-1), Merponorus,
ceprudukanms u crangaptuzanusa (OIIK-1); rocymapcTBeHHON MTOTrOBOW aTrTecTalvu B (opme:
BoinonHeHnue, MoAroToBka K MpOLEAYpE 3alUThl M 3allliTa BBITYCKHOM KBaJM(UKAIIMOHHON
pabotel (YK-1), BeimonHenue, moAroToBKa K TMpOLEAYpe 3allUThl W 3alUTa BBITYCKHOU
kBanupukanronHoi padotsr (OI1K-1)

Pazzen 3. OIIMCAHUE OBPA30BATEJILHBIX TEXHOJIOI' WA

Jnst popMupoBaHUs 3asiBICHHBIX KOMIETEHIIUNA MCTIOIB3YIOTCS METO0JIOTHYECKHUE TEXHOJIOTHH,
peanu3yroume JAeSITENbHOCTHBIA, JIMYHOCTHO-OPUEHTUPOBAHHBIN, MPAKTUKO-OPUEHTUPOBAHHBIN
MMOIXOJIBI.

OCHOBHBIMHU CTPATETMYECKUMHU TEXHOJOTHUSIMU SBJISIIOTCS: JIEKIIMOHHBIE 3aHATHS, TPAKTUUYECKUE U
nabopaTopHbIE 3aHATH

Ha npoctmkeHne KOHKPETHBIX Iielieli OOydYeHHsI HampaBlieHbl TMPUMEHSEMbIe TaKTUUECKHE
TEXHOJIOTHH: 3aJIaHMs, KIacCUUeCKas JICKITUs

Paznen 4. COAEPXXAHUE JUCHUITJIMHBI



1 cemecTp

Bunwl u TeMbl 3aHATHI

KomnunuectBo
JacoB

dopmupyemsbie
KOMIIETCHIIMU

(I)OprI CYHICCTBOBAHUA XUMHUYECCKHUX 3JICMCHTOB.

72

Jlexnus. Ileprnonnueckuii 3akoH U cTpoeHue aroma. CoBpeMeHHast
dopmymuposka [lepuoangeckoro

3akoHa. [lepuoanueckas cuctema u ctpoeHue aroma. Ouznueckui
CMBICJI OPSIIKOBOI'O HOMEpa

3JIEMEHTOB, HOMEPOB I'pynibl U nepuoa. [lepuoanyeckoe
M3MEHEHHUE CBOMCTB JIEMEHTOB: pauyca aTOMa; SHEPTUU
MOHM3AINH; SJIEKTPOOTPULIATEIbHOCTH. [[pHunHbI H3MEHEeHUS
METATIMYECKUX U HEMETAJUINYECKUX CBOMCTB 3JIEMEHTOB B Ipymax
U IIEPUO0/IaX, B TOM YKcie OOJBUINX U CBEPXOOIBIIIHX.

2

JlabGopaTtopHas pabota. Kitaccel HeoOpraHU4eCKrux COeTMHEHUM.

JlaGopaTopHas paboTa. DJIEKTPOIUTHIECKAs JUCCOIHAIINA 1
THIPOJIN3 COJICH.

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

PI'P 1 - Pelienune nmpakTHUeCKUX 3aJlaHUN Ha COCTABJICHUE
IEKTPOHHO-TpaduIecKux HopMyII IeMeHTOB 1—4 meproIoB.
PI'P-2 Pemenue 3amanmii

Ha UCIIOJIb30BAaHNE XMMUYECKON CUMBOJIMKY U Ha3BaHUHI
COEIMHEHUH 110 HOMEHKJIAType MEKIYHApOJHOTO COI03a
TEOPETHUYECKON U MPUKIIAJHON XUMUU U TPUBUAIIBHBIX HA3BAHUU
JUISL COCTaBJIEHUS] XUMUUECKUX (POPMYJT IBYXaTOMHBIX
coeuHeHUH (OKCUIOB, CYyIb(UI0B, THAPUIOB U T.I.) U IPYTHX
HEOPraHUYECKNUX COEAUHEHNUN OTIEIbHBIX KJIACCOB.

KP 1- Ilepnonnueckas cuctema XUMHUYECKUX dieMeHToB J[. 1.
Menneneesa. Gusnyeckuii cmbica Ilepuoanueckoro 3akona JI.1.
MenpeneeBa. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX
3JIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B
COOTBETCTBUU C MOJIOKEHUEM XUMHYECKOTO 3JIEMEHTA B
IIeproauueckoit cucreMe.

Pdepat na remy 1 " Metamisl. O0uue puanyeckue 1 XuMHU4ECKHe
cBoiicTBa MeTaioB. CriocoObl

MOJIy4eHUs. 3HAYEHNE METAJUIOB U HEMETAJIJIOB B IPUPOJE U
KU3HEJEATEIIBHOCTH YEJIOBEKa U opranu3mMoB. Koppo3us MeTanios:
BHJIbI KOPPO3HH, CIOCOOBI 3aIIMTH METAJJIOB OT KOppo3uu. "

66

MHuas xoHTakTHAs pa60Ta:

OIIK-1, YK-1

2 cemecTp

Bunwl u TeMbl 3aHATHH

KomnuuectBo
JacoB

dopmupyemsbie
KOMIIETCHIIUU

PeakunonHas CIOCOOHOCTHh XHMHYECKHX BCIIECCTB.

36

JlaboparopHas paboTa. CKOPOCTh XUMHUYECKHUX PEAKIIHIA.

2

JlaGopatopHas pabota. ['anbBaHMUYECKHI 37IEMEHT U KOPPO3HUs
METAJLIOB.

2

OIIK-1, YK-1




3ananus AJi1 CaMOCTOSITENIbHON paboThl, B TOM YHUCIIE BHITIOJIHEHHE
pedepara

Pedepar na temy 2 "OOmmume npeacTaBaeHus O MPOMBIILIEHHBIX
croco0ax MoJIy4eHHs] XUMUUECKUX

BelIecTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOI KUCIIOTHI).
UYepnas u uBetHas Merauryprus. [Ipakrudeckoe NpuMeHeHHe
3JIEKTPOJIN3a IS

MOJTyYEHUSI IIETIOYHBIX, OBITY M Ha IPOU3BOJICTBE
HIEJI0OYHO3EMEIBHBIX METAJUIOB U aTtOMUHMS. CTEKIIO M CHIIMKaTHAas
IPOMBIIIUIEHHOCTD. [1pobiieMa 0TX010B ¥ MOOOYHBIX IIPOAYKTOB." 32

WHuas koHTakTHas pabora: 0

Pasgen 5. METOJUYECKUE VKA3AHUS JUISI OBYYAIOUIUMXCSl 10 OCBOEHUIO
JIACLIUTUIMHBI

W3ydeHrne AUCUMIUTUHBI PEKOMEH]yeTCS HadyaTh C O3HAKOMIICHHs C paboyeil mporpammon, ee
CTPYKTYpOH W COJCp)KaHUEM pa3[elioB. YUYeOHBIH Marepuall CTPYKTYpUPOBAH, H3yUYCHHE
JUCITUTUTAHBI OCYIIECTBIISETCS B TEMaTHICeCKON MOCJIEI0BATEILHOCTH.
3aHATHS ~ JIGKIIMOHHOTO  THUIA JAal0T CHCTEMaTU3UPOBAHHbIE 3HAHMS 1O JAUCHUIUIMH
KOHIIEHTPUPYIOT BHUMaHUE Ha HauboJiee CIOKHBIX U BaXXHBIX BOIpocax. Bo BpeMs JEKIIMOHHBIX
3aHATUN PEKOMEHIyeTCsI BECTH KOHCIEKTUPOBAaHUE yueOHOro MaTrepuala; oopamniar BHUMaHUe Ha
(GOPMYIMPOBKM W KAaTErOPHH, PACKPBIBAIOIINE CYTh MPOOJIEMBI, SBICHUS WM TIPOIECCa;
3apuKCUpoBaTH BBIBO/IBI u MIPAKTHICCKHE PEKOMEH/IAIINH.
[ToaroroBka K 1a00paTOPHBIM 3aHSATHUSM BKIIIOYAET 03HAKOMJICHHE c MJIAHOM
71a00paTOPHOTO 3aHATUS, MPUBEIEHHOTO B METOAMYECKUX YyKa3aHUsX; padOTy € KOHCIEKTOM
JIEKIMM, BBIMOJHEHUE JOMAIIHETO 3aJaHus, padboTy ¢ ydeOHON U yueOHO-METOIUYECKOU
JUTEPATypOi, HAyYHBIMH W3JAAHUSIMH W JJCKTPOHHBIMH O0Opa30BaTCIILHBIMU  pecypcamu,
PEKOMEHIOBAaHHBIMU paboueil MporpaMMoil TUCIUILIMHBL, a TaKkKe Pa3paOOTaHHBIM AJIEKTPOHHBIM
KypcoM hilstt PCKo .
CogepxaHue caMOCTOSITEIbHOW  PalOTHI onpeenseTcss pabodeil mporpaMMoN JAUCHHUILIHHBEI,
OIICHOYHBIMH W METOJMYCCKHMH MaTepHallaMd, 3aJaHusIMH ¥ YKa3aHUSIMH TIPeroaaBaTers.
CamocTosTenpbHas padoTa MOXKET OCYIIECTBISITHCS B ayJIUTOPHON W BHEAYAHTOPHOU (hopmax.
O} PeKTUBHBIM CPEICTBOM OCYIIECTBICHUS CAaMOCTOSTENBbHON pabOThl SBISETCS AIEKTPOHHAs
uH(pOpMallMOHHO-00pa3oBaTenbHasi Cpela YHUBEPCHUTETa, KOTopas oOecreurnBaeT JMAOCTyN K
oOpa3zoBarenbHONW  MporpamMmme, paboueld  mporpaMMe  JUCHHMIUIMHBL, K  DJIEKTPOHHBIM
OMOIMOTEYHBIM CHCTeMaM, TPO(eCcCHOHATLHBIM 0a3aM JaHHBIX ¥ HHPOPMAIIMOHHBIM CIIPABOYHBIM
CUCTEMaM.

V3yuenne MUCHMIUIMHBI BKIIOYAET BBITOJHEHHE PAaCYETHO-TpapUUecKoi paboThl, KOHTPOIHHON
paboTtsl, pedepara, 1abopaTopHO pabOTHI.

TpeboBanus k oopmiieHuIo0 pedepara:

O0bvem pedepara: 20-24 crpanum. [lo coriacoBaHWio ¢ TperogaBareiieM, 00bEM MOXKET OBITH
menble. bymara: ¢popmar - A4 Tlons: BepxHee, HIKHEE — 2 CM.; JIeBoe — 3 ¢M.; ipaBoe — 1,5 cm.
Tekcer: - mpudt — Times New Roman, pasmep — 14 nir., uBer — u€pHsbliii (aBTO) - MHTEpBaNI - 1,5 B
penakrtope Word - nHTepBabl MeX1y ab3aliaMu HE JOMYCKAIOTCS - KaKIAbIH a03al] HAYMHAETCS C
KpacHOW CTpPOKH, T.€. nejaeTcs ab3arublii orcTyn. CHUCOK HWCIMOJIB30BAaHHBIX HCTOYHHKOB H
nutepatypsl, [Ipunoxxenus — He HymepyroTcss Hymepaius cTpaHull HaYnHaeTcs: ¢ 3-i CTpaHHIIbI
(BBenenwue), Hymepanus HaunHaeTcs ¢ UGB «3». PekoMeHyeMoe Komn4ecTBo riaaB (pa3aeiioB)
— 2-3, maparpa¢oB B rinaBax — 2-3. Kaxaslil pasznen (ri1aBa) HaUMHAETCsl ¢ HOBOro JucTa. HazBanus
TJIaB WJIU Pa3ZesioB He JIOJDKHBI TyOIrpoBaTh Ha3BaHUE TEMBI, a Ha3BaHMs maparpadoB — Ha3BaHUS
rnaB. Kaxxaas rimaBa wian pasfen JOJDKHBI pacKphIBaTh OMPEeNIEHHYIO YacTh TeMbI pedepara, a B
COBOKYITHOCTH — BCIO TeMY LIEJTMKOM. 3aKJII0UeHHUE - BaKHEHIIasi cocTaBHast yacTh pedepara. B



HEM KpaTKO IIOJBOJATCS OCHOBHBIE BBIBOJbl U PE3YyIbTaTbl HCCIEJOBAHUS, BO3MOXHBI
pEeKOMEHaluu JUId JalbHeWlero ucciaenaoBanusd. CHHMCOK HCIIOJIb30BAaHHBIX HCTOYHUKOB U
auTepaTypsl B HEro BXoAUT Ha3BaHUE TEX MCTOUYHUKOB U JIMTEPATYPhI, KOTOPBIE Bbl U3Y4au MPU
HanucaHuu pedepara. OH cocraBisiercss B ajapaBUTHOM Nopsake U Hymepyercs. CIUCOK JOJKeH
BKJIIOYATh B ce0s1, B TOM YKCJIE, COBPEMEHHYIO JIMTEpaTypy MO BeIOpaHHON TeMe. B criucke nomkHa
ObITh yKa3aHa Hay4yHas JUTeparypa (HE MEHee 5 HauMEHOBaHWH). YueOHas JIuUTepaTypa MOXKET
OBITH UCTIOJIL30BaHA, HO OHA HE MOXET OBITh OCHOBOH JIJIsl IOJITOTOBKHU pedepata.

[leproanaHOCTh TIPOBEACHUS, (POPMBI TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH, CHCTEMa OICHUBAHUS
X0Jla OCBOGHUS JHUCUUIUIMH TMPEACTaBIeHbl B pabodeld mporpamme. YCIOBHUS aTTeCTaIlluu
MPUBEICHBl B TEXHOJIOTMYECKOM KapTe, BXOIAIIEH B cocTaB paboueil mporpamMmbl JUCHUTIIHHBL.
PopMOoii TPOMEKYTOUHOM aTTECTALMHU IO JTUCLUIUIUHE SIBIISIETCS 3a4eT.

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METOANMYECKOE
OBECIIEYEHUME JUCHUITIMHbI

6.1. YueOHO-MeTOIMYeCKOE o0ecreueHne

Konnuectso
AK3EMIUISIPOB MIEYATHBIX
NoNe o W3IaHUH, UMEIOIINXCS B

Crnucok UCOIb3yeMOH JIUTEPaTyphbl
/o OuonMoTeKe, Uin
AIICKTPOHHBIN apec U3AaHus
(pecypca) B cetu MHTepHeT

YYEBHBIE, YYHEGHO-METOAMYECKHWE 1 HAYYHBIE U3JIAHWA

1. |Xumuueckue cucrteMbl [Tekcr] : BapuaHTHl 3aJaHHMA IS 168 /
camocTosT. paboTel / M-Bo oOpa3oBanus u Hayku PD, ['OY| https://portal.volgatech.net/b
BITO "Map. roc. Texu. yu-t"; [cocT.: P. Y. Bunokyposa u|00ks/Vinokurova_ximicheski
ap.]. Usn. 3-e, mom. Momkap-Oma: MapI' TV, 2011. - 140 c. e_sistemy 2011.pdf
DK3eMILIIPEL: Bcero 168.

2. |Xumus [Tekcr] : nab. mpaktukym / M-Bo oOpa3oBaHUS U 58 /
Hayku P®, T'OY BIIO "Map. roc. texu. yH-t"; [P. HW.| https://portal.volgatech.net/b
BunokypoBa u ap.] ; mox obmr. pena. P. M. Bunokyposoii.| ooks/Vinokurova ximija_20

Homkap-Onma: MapI'TV, 2011. - 171 c. DK3eMILIAPBL BCEro 11.pdf
58.
3. |Kpamenunnukosa, Hanexna ['ennanbeBna. Xumus [Tekcr] : 23 /

yuebHOe Tmocobue i caMmocTosiTenbHOM — pabotel  u| https://portal.volgatech.net/b
npaktuueckux 3adstuii / H. . Kpamenunnukona, P. U.| ooks/Krasheninnikova_ximij
Bunoxyposa; M-Bo o6pa3oBanus u Hayku PO, ®I'6OY BIIO a.pdf

"[ToBomxk. Toc. TexHo1. yH-T". Momkap-Ona: IIT'TY, 2013. -
144 ¢. ISBN 978-5-8158-1095-2. Dx3eMIUISIPLI: Bcero 23.

4. |KpamenunnukoBa, Hagexna ['ennaapeBHa. Xumus [Tekcrt] : 25
rmocoOue Il BHITOJTHEHHST MHIUBUAYalbHbIX 3ananuii / H. T
Kpamenunnukosa, P. . BunokypoBa; M-Bo o0pa3oBaHus U
Hayku P®, ®I'bOY BIIO "lloBomk. roc. TexHOJI. yH-T".
Womkap-Omna: IITTY, 2014. - 74 ¢. ISBN 978-5-8158-1339-7.
OK3eMILISAPEL: Bcero 25.

6.2. MarepuanbHO-TeXHUYECKas 0a3a 1 mporpaMMHoOe oOecrieueHue




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|"Koncymerant — Ilmroc",
XUMHAYECKHIA naboparopusrii| Microsoft Office
1200*1400*1500 (3), Cron-moiika|Standard, Arear Dr.Web,
neoriHas (1), Ilkad  BeITsDKHOM |KOMIUIeKT I'APAHT-
nabopatopubiii  1538*726*2100 (2),|Macrep, 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 (Y4eTKOCTh, TPaAMOTHOCTb H3JIOKEHHUS Marepuana, TOYHOCTh U
MOJIHOTA BOCITPOU3BEICHUS YU€OHOTO MaTepHaa);
- YMEHHE MPUMEHAITh TEOPETUUECKUE 3HAHUS MPU PEUICHUH MPAKTUIECKUX 3aJaHUM.
Ixama OLICHUBAHUIA MMPEACTABIICHA HUKCE.

YpoBeHb
c(OpPMHPOBAHHOCTH [Ixana
Kpurepun onienuBanus
3JIEMEHTOB OLICHUBAHUS
KOMIIETEHIINH
IToporossIii OOyuvaromuiics HMeeT 3HAHUS OCHOBHOIO MaTrepuana,|3adTeHo
YPOBEHB MPOSABIIAET YMEHHE JIOTMYHO €ro H3jlaraTb, HO MOXET
JONyCKaTh ~ HETOYHOCTM B H3JIOKEHMH  MaTepuana,
HE/JIOCTaTOYHO NpPaBUJIbHbIE (HOPMYITUPOBKH, HCIBITHIBAET
3aTpYJHEHUS B BHINOJIHEHUN MIPAKTHYECKUX 3aJaHHUM

7.1. IlpoMexxyTouHasi aTTECTaIUs 00yJaIOUXCS
[TpomMexxyTouHasi aTTecTalysl 00y4JarouIuXcs HallpaBJIeHa Ha OIICHUBAHHUE PE3yIbTaTOB OOY4ECHHUS
M0 TUCIUIUIMHE (MOYJII0) ¥ IPOBOJUTCS C UCIIOJIb30BaHUEM (DOH/I0B OLICHOYHBIX CPEJICTB.

[Tpumepsi

o0pa3oBaTeNbHON IPOTrpaMMe.

THUIIOBBIX KOHTPOJBHBIX SaIlaHI/II\/'I nus3

0a3el

1. TonbKO OCHOBHBIE OKCHUJIbI IPEACTABICHBI B PSY ...

dboHIa OIEHOYHBIX CPEACTB TIO




K20, FeO,

Zn0O, CuO, Na.0

MgO, Al,O3, CaO

Cr203, Zn0O, SO2

2. TonbKO KUCIOTHBIC OKCUIBI TIPEICTABICHEI B PSY ...
Cl,07, CO2, SO2

MgO, MnO, Al,Os

K20, BaO, SiO>

Ca0, P20s

3. K amdoTepHbIM OKCHIAM OTHOCSTCS ...

ZnO u Al;03

CO2 u P20s

NO u ZnO

Al,O3 u CaO

4. ®opmyina ruapodocharta KambIHs UMEET BU] ...
CaHPO4

Caz(POa4)2

Ca(H2POs4)2

Ca(OH):

5. Kap6onat xanbiumst CaCO3 (M3BECTHSIK) OTHOCHUTCS K KJIaccy ...
CpEIHUX CoNel

KHUCIIOT

OCHOBAaHUU

KHCJIBIX COJIEHN

6.DopMyIna CepHUCTON KHCIOTH UIMEET BUT ...
H2SOs3

H2S

H2S04

H2S203

7. DJIEMEHTOM, B aTome KOTOpOTO BAJICHTHBIE
KoHdurypanuio 3s23p?, aBsercs ...

Si

3EKTPOHBI

UMCIOT



Ti

Mg

Ge

8.Uuci0 BaJI€HTHBIX JIEKTPOHOB B aTOMeE 3JieMeHTa 4-1o nepuoja VIA-rpynmnsl paBHo ...
6

4

2

9.YwucIio BaJICHTHBIX JICKTPOHOB B aTOME XJIOpa PaBHO ...

y

5

3

1

10. HanGosnpield BETUYUHOM 3JIEKTPOOTPUIIATSILHOCTH 001a/1a€T aToM ...
Cl

Si



[TepeueHs BOMPOCOB I MPOBEICHUS IPOMEKYTOUHOM aTTECTALIUU

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

CKOpOCTb XMMWYECKUX peakuuin. BAnsHME KOHUEHTPauuM Ha CKOPOCTb XMMWYECKOM
peakumu.

CKOpOCTb XMMMYECKUX peakuuin. BamaHve TemnepaTypbl Ha CKOPOCTb XMMUYECKOW
peakuun. Mpasuno BaHT Nroddoda.

Xnmunyeckoe pasHoBecue. KOHCTaHTa paBHoOBecKA.
MpuHumn Jle LWaTenbe, cMeLLeHne XMMUYECKOro paBHOBECUA.

COBpeMeHHaﬂ KBAQHTOBO-ME€XaHN4YeCKaa mMogesib CTPOEHUA aTOMa. 3nemeHTaprle
YacTuubl. CTpOGHMG AdTOMHbIX A4ep.

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

MpUHUMNBI pacnpeseneHns 3/1eKTPOHOB MO YPOBHAM M MOAYPOBHAM B aTOME: NMPUHLMN
MWHMMaNbHOM 3Heprnn, Nnpasuno Kneykosckoro, npuHumn Maynau, npasuao MNyHaa.

Ctpyktypa [Mepuogmnyeckoir cuctembl: OGUBUYECKUIA CMbICA MNOPAAKOBOrO HOMepa
3NeMeHTa, Homepa neproaa U Homepa rpynnbl.

Mepnoanyeckoe 3MeHeHne CBOMCTB 31eMeHTOB. Paguycbl aTOMOB, SHeprus (noTeHuman)
MOHM3aLMMN), SHEPTUA CPOACTBA K 3/1EKTPOHY, 31EKTPOOTPMLATENBbHOCTD.

Xrmunyeckan cBA3b. Buabl XMmmn4eckom ceasu.

MexaHn3m 06pa3oBaHMA KOBANEHTHOW CBA3W. KoBasfeHTHaA CBA3b MoOAApHas W
HenonsapHas.

Tunbl  rMbpuamsaumMm aToMHbIx opbutaneit. CTpoeHWe MOneKkyn c sp3—, sp? u sp—
rMépuaHbIMmn opbuTanamum.

MoHHaa cBA3b. MexaHn3m 06pa3OBaHMﬂ WOHHOM cBA3Nn, CBolicTBa MOHHOM CBA3M.
MeTannmnyeckan cBAsb. ,ﬂOHOpHO-aKLI,EI'ITOpHaH CBA3b.

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

CBOWCTBA PacTBOPOB HE3/IEKTPO/IUTOB: TEMMEPATYPbl KUMEHUSA U 3aMep3aHMA PacTBOPOB.
Ocmoc 1 ocmoTUYeckoe gasneHue. YpaBHeHue BaHT Fodda ana pacyeTta BeMUUHbI Poc.
OCHOBHbI€e cnocobbl BbiparKeHUs KOHLEHTPaLUM PacTBOPOB: MAaccoBas, MOJIbHas 4ONS.

OCHOBHble Crnocobbl BbIpasKeHMA KOHLEHTPaALMMU PacTBOPOB: MOAAPHAA KOHLEHTpauuma
(MonapHOCTL), MONIANBbHAA KOHLEHTPAUMA (MONANBHOCTD ).

OCcHOBHble CcNocobbl BbIPAXKEHMA KOHLLEHTPALMM PacTBOPOB: HOPMAJIbHasA KOHLUEHTPALMA.
Cnocobbl BblYMCIEHMA MONAPHOM MaCCbl SKBMBAJIEHTA.

DNEeKTPOAUTbl. DNEKTpoAUTUYEeCKana guccoumauma. KMCcnoTbl, OCHOBAHMA, COMN C TOYKMK
3pEeHNsA TEOPUU INEKTPOUTUYECKOM ANCCOoLMaLMN.

KonnuyecTBeHHble XapaKTepUCTMKM Mpouecca Auccoumaumnu: cTerneHb Auccoumauummn o,



23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

KOHCTaHTa guccoumnaunm Ka.

NoHHoe npounssegeHne sobl. BO,D,OpO,CI'HbIlz NOKa3aTe/ib pH. XapaKTepMCTMKa KUCNOTHO-
OCHOBHbIX CBOICTB cpenbl No BE/INYUHE pH.

rM,EI,pOI'Il/B coneﬁ, 06pa3OBaHHbIX CUNbHOWM KMCNOTOM N cnabbim OCHOBAHMEM.
rM,EI,pOI'Il/B coneﬁ, 06pa3OBaHHbIX cnabon KNCNOTOM U CUNbHBIM OCHOBaHMEM.

MOHATUA  INEKTPOXMMUWU. INEKTPOAHbIA MOTEHUMAN, CTAHOAPTHbIA  3NEeKTPOAHbIN
noTeHuman. Pag ctaHA4apTHbIM NOTEHUMANOB (pAg HaNPsXKEHU) MeTanoB.

dakTOopbI, BAMAIOLINE HA BEIMYMHY S1E€KTPOAHOro NnoTeHuuana. YpaBHeHme HepHcra.

[anbBaHMYECKME 3/1€MEHTbl. DNEKTPOXMMUYECKAA CXema raJibBaHUYECKOro 3/1eMeHTa.
dneKkTpoaHble npoueccsl, pacyet OC.

3I'IeKTpOJ'IM3 pacnnaBoB. Cxema 3/1EKTPO/IN3a.
3I'IeKTpOJ'IM3 pacTBOpOB. KaTogHble v aHOAHbIe npoueccol. Cxema 3/1EKTPO/IN3a.

dneKkTpoxmmmuyeckaa Kopposua. [PUUYMHbI  BO3HMKHOBEHMA raZbBaHUYECKMX nap.
[enonspusaums. [enonspusatopbl. BogopoaHas M KucnopoaHas Aenonapusauus B
3aBMCUMOCTW OT KUC/IOTHOCTU cpeapbl.

MeToabl 3aWmTbl OT KOppo3unn. Tunbl meTannnyecKkmnx HOKprTMﬁZ dHOA4HOE N KaToA4HOE U
MeXaHU3Mbl UX 3aNTHOrO AGVICTBMFI. I'Ipou,eccu, npoTtexkarvowme npum HapyweHunn
LLeNNOCTHOCTU NOKPbITUA NYKEHOTO N OULMHKOBAHHOIO *KeJe3a.

3J'IeKTpOXVIMW-IeCKaﬂ 3alnTal NPOTEKTOPHAA 3alLNTa N KaTOAHAA 3aLlWNTbI



