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ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma coctaBiieHa B cooTBeTcTBUU ¢ TpeboBanusaMu ®I'OC BO HanpaieHus TOATOTOBKU
(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

Kadenpa pusuku u xumun

(HammMeHoBaHUe Kadeaphl)
11.02.2026 POTOKOJT No 8

(mara)
3aBenyromuii kageapoit COI'JTACOBAHO A.C. MacneHHHUKOB

(1.0. ®amunus)

Pa6ouas nmporpamma COI'JTACOBAHA ¢ ¢akynbTeToM (MHCTUTYTOM), BBIITYCKAIOIIEH(MMU)
kadeapoi(amn).
COOTBETCTBYVET pgeiictByromeit OII.

3aBenyromuii kageapoit COI'JTACOBAHO A.N. MyxopTtoB
(M1.0. ®amunus)

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

COT'JTACOBAHO J.W. MyxopToB

(M1.0. ®amunus)

Okcnept(sl): CamocynoB A.E., , naupextop @unana denepanbHOro 010KeTHOTO YUPEKICHHS
"Poccuiickuit ieHTp 3ammtel jeca" "Llentp 3amursl eca Peciy6nuku Mapuit On”

Pabouas nporpammMa npoBepeHa u 3apeructpuponana B YMI] 19.02.2026 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:




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 Bnageer 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 (us3nKn 1 MaTeMaTHKH 3a7a4d ¢ MpUMEHEHHEM HH(POPMAIMOHHO-
TEXHOJIOTUH; opu pCIICHUA KOMMYHUKAIMOHHBIX TEXHOJIOTUI
NPaKTUYECKUX 3a1a4 C
NPUMEHEHUEM
nH(pOpMaIMOHHO-
KOMMYHUKAIITMOHHBIX
TEXHOJIOTUI

Pazpen 2. MECTO JUCHUIUIMHEBI B CTPYKTYPE OITOIT

Hucnunnuna oTHOCUTCS K 00s3aTenbHor yacTu OITOIT.
JucnunnuHa sBisieTcst 00s13aTeIbHOM

s

MIPOJIOJIKEHUS

(dhopmupoBaHUs

3asABJICHHBIX

KOMHGTGHHI/Iﬁ H€06XOI[I/IMI>I 3HaHUA

npeanecTByromux auciumini: Matematuka (YK-1), Maremaruka (OITK-1)

W3ydyaemass IUCHUIUIMHA SIBJISETCS OCHOBOM MJi MPOJOJDKEHHS (OPMHUPOBAHUS YKa3aHHBIX
KOMITETEHIHI B CleAyromuXx auciuminaax: dusunonorus pacrennii (YK-1), Jlecooactro (VK-1),
[TouBoBenenue (OIIK-1), JlecoBenenune (OIIK-1); rocymapcTBeHHONl HMTOroBOil arrecTaluu B
dbopme: BrimonHeHne U 3amuTa BeITYCKHOW kBanudukanronHoit padotsl (YK-1), Beimonnenue u
3alIKTa BBIMYCKHOM KBanudukaimonnoi padotsl (OITK-1)

Pazzen 3. OIIUCAHUE OBPA30BATEJIbHBIX TEXHOJIOI A

Jns dopmupoBaHus 3asBICHHBIX KOMIIETEHIIMN HCIOIB3YIOTCSI METOJ0JIOTMYECKHE TE€XHOJIOTHH,
peaNn3yrolue JAESATEIbHOCTHBIN, JIMYHOCTHO-OPUEHTUPOBAHHBIN, IPAKTUKO-OPUEHTUPOBAHHBIN
MOJAXO/BI.

OCHOBHBIMHU CTPaTETHYECKUMU TEXHOJOTHUAMM SIBISIOTCS: JICKUMOHHBIEC 3aHATHUS, TPAKTUYECKHUE U
71a0opaTOpHbIE 3aHATHS

Ha noctwxeHune KOHKPETHBIX Iened OoOydeHHs HalpaBlIEHBI
TEXHOJIOTMH: 3aJJaHus, KIIACCUYECKas JIEKIIUS

MMPUMCHACMBIC TAaKTHUYCCKUC

Paznen 4. COAEPXXAHUE JUCHUITIMHBI

2 cemecTp
N Konunuectso | Dopmupyemsie
Bunael 1 TeMbl 3aHATHNA
4acoB KOMIIETEHITUN
OcCHOBHBIC IOHATHSA U 3AKOHLI XUMUH 36 YK-1




Jleknus. BemectBo. Atom. Mosekyna. XuUMHAYECKUNA 3JIEMEHT.
Amnotponus. IIpocteie u cioxHble BeniecTBa. KauecTBeHHBIN 1
KOJIMYECTBEHHBIN COCTAB BELIECTB. XUMUYECKUE 3HAKH U
¢dopmynbl. OTHOCUTENBHBIE aTOMHAS U MOJIEKYJISIpHAs! MACCHI.
KonuuecTBo BelECTBa.

Jlexuus. OKUCIUTENPHO-BOCCTAHOBUTENbHBIE peakiui. CTeneHb
okucieHust. OKuCIuTeNb U BOcCTaHOBIIeHHE. BoccTaHOBUTEND 1
OKHCIIeHHE. MeTo 2IeKTPOHHOTO OanaHca AJsl COCTaBICHUS
YPaBHEHUH OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUN

JlabopaTtopHast pabota. Kitaccel HeopraHU4ecKrux COeIMHEHUM.

JlabopaTtopHast pabota. OKMCIUTIEHO-BOCCTAHOBUTEIHHBIC
DEAKIIHH.

3amaHus U1 CaMOCTOSTENIbHON PabOThI, B TOM YHCIIE BBHITIOJTHEHUE
KP, PI'P, pedepara

PI'P 1 - Pemienne npakTuueckux 3aJaHUil HA COCTaBIECHUE
3JIEKTPOHHO-TpaduuecKux (Hopmyi 31eMeHToB 1—4 nepruoaos.
PI'P-2 Pemtenune 3amanuii

Ha MCIOJIb30BaHUE XMMUYECKON CUMBOJIMKY U Ha3BaHUM
COEIMHEHUH 110 HOMEHKJIaType MEKyHapOHOTO COI03a
TEOPETUYECKON U MPUKJIAAHON XUMHUH U TPUBUAIIBbHBIX HA3BAHUI
JUTSL COCTABIICHUS] XUMUYECKUX (DOPMYJT IBYXaTOMHBIX
COEMHEHUH (OKCHJIOB, CYIb(GUI0B, TUAPUIOB U T.I1.) U APYTHX
HEOPraHUYECKUX COSAUHEHUN OT/IEIbHBIX KJIACCOB.

KP 1- Ilepuoanyeckas cucrema XuMudeckux anemeHToB J1.1.
MengeneeBa. @usnueckuii cMmbici [lepuoanueckoro 3akona . 1.
MenneneeBa. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMHUYECKHUX
AJIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BELIECTB B
COOTBETCTBUHU C IOJIOKEHUEM XMMHUYECKOIO JJIEMEHTA B
Ilepuonnueckoii cucreMe.

Pdepar na temy 1 " Metamisl. O0uue puznyeckre 1 XuMu4eckue
cBoiicTBa MeTamioB. CriocoObl

NOJIy4eHUs1. 3HaYEHHE METAJJIOB U HEMETAJJIOB B IPUPOJE U

KU3HEJEATEIbHOCTH YeJIoBeKa U opranu3mMoB. Koppo3us MeTansos:

BHIbI KOPPO3HHU, CIOCOOBI 3aIIMTH METAJJIOB OT KOPpo3Huu. "

28

MHas xoHTakTHAs pa60Ta:

3 cemecTp

Bunasl 1 TeMblI 3aHATHH

KoanuectBo
4acoB

dopmMmupyemsbie
KOMIIETEHIINHU

OcCHOBHbIE XHMHYECKHE NTPOLECCHI.

72

Jlekuus. DneKkTponau3 paciyiaBoB U paCTBOPOB BEILIECTB C
WHEPTHBIM U aKTUBHBIM aHOJIOM. [Topsiiok BoccTaHOBIIEHUS
KAaTHUOHOB U OKHUCJICHUS aHHUOHOB.

KonnuecTBeHHBIEC 3aKOHBI 3JIeKTpoiu3a. (3akoHbl dapayes.)
IIpumenenue dIIeKTpoIn3a.

2

JlaboparopHas paboTa. JleiicTBHE KHCIOT Ha METAILIBI.

JlabopaTtopnast padora. [IpuroroBnenue pacrsopa HCl 3agannoit
MaCcCOBOM JOJIU.

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. [Xumnueckue cucrembl [Tekct] : BapuaHTHl 3aAaHUN 7S 163 /
camocTosT. paboTel / M-Bo oOpa3oBanus u Hayku P®D, ['OY| https://portal.volgatech.net/b
BITO "Map. roc. Texu. yu-1"; [cocT.: P. Y. Bunokyposa u|00ks/Vinokurova_ximicheski
ap.]. Usn. 3-e, mom. Momkap-Oma: MapI'TV, 2011. - 140 c. e_sistemy 2011.pdf
DK3eMILIIpBL: Bcero 163.

2. |Xumus [Tekcr] : mab. 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. pexa. P. M. Bunokyposoii.| ooks/Vinokurova ximija_20

Womkap-Ona: MapI'TV, 2011. - 171 c. DK3eMILIAPBL BCErO 11.pdf
58.
3. |KpamenunnukoBa, Hanexna ['ennanbeBna. Xumus [Tekcr] : 23 /

yueObHOe Tmocobme i camocTosiTenbHOM — pabotel  u| https://portal.volgatech.net/b
npaktiueckux 3aHsatuii /| H. I'. Kpamenunnukosa, P. .| ooks/Krasheninnikova ximij
Bunoxyposa; M-Bo oOpazoBanus u Hayku PO, ®I'6OY BIIO a.pdf

"[ToBomxk. Toc. TexHo1. yH-T". Momkap-Ona: IIT'TY, 2013. -
144 c. ISBN 978-5-8158-1095-2. Dx3eMIuisipel: Bcero 23.

4. |KpamenunnukoBa, Hagexna ['ennaapeBHa. Xumus [Tekcrt] : 25
mocoOue Il BHITOJTHEHHST HHIUBUAYalbHbIX 3ananuii / H. T
Kpamenunnukosa, P. . BunokypoBa; M-Bo o0pa3oBaHus U
Hayku P®, ®I'bOY BIIO "IloBomxk. roc. TEXHON. YH-T'".
Womkap-Oma: TITTY, 2014. - 74 ¢. ISBN 978-5-8158-1339-7.
DK3eMIUIIPEL: BCEro 25.

5. [Tenspman, M. U. Heopranndeckas xumus [ DIeKTpOHHBIN




pecype] : yuebnoe mocobme s By3oB / I'ensdman M. |https://e.lanbook.com/book/4
N.,}Octparor B. II.; KOctpatos B. I1. 3-¢ u3x., ctep. CaHkT- 48709
ITerepOypr: Jlanp, 2025. - 528 c. ISBN 978-5-507-52362-7.
6. |[enmbpman, M. U. Xumus [DaeKTpOHHBIH pecypc]| : y4eOHUK
s By30B / I'ensman M. U.,}HOctpatos B. I1.; FOctpatos B.|https://e.lanbook.com/book/4
IT. 5-e u3n., crep. Cankt-Ilerepoypr: Jlanb, 2025. - 476 c. 48712
ISBN 978-5-507-52360-3.
6.2. MatepuanbHO-TeXHUYECKas 6a3a v MporpaMMHOE o0ecrieueHue
NoNe | Aynutopuu aiis npose- | [lepedeHb OCHOBHOTO 000PYI0BaHHS [Iporpammuoe
/Tl |AeHUS YIeOHBIX 3aHSATHH, obecrnieueHue
CaMOCTOSITEeNIbHOI pabo-
ThI U TIPOBEJICHUS TOCY-
JApCTBEHHOM UTOTOBOI
aTTeCcTaluu
1. 311 (1) Bempsimutens B-OITEJ[-12-65 Y XJI[Microsoft Windows
4 (1), Ipoexrop mymbTuMenniinbiii|Enterprise, CnpaBouyHas
Sanyo PLC- XD 2600 B kowmIuLc|mpaBoBas cucreMa
kperienueM u  kabenem (1), Cron|"Koncynprant — Ilmoc",
XUMHAYECKHIA naboparopusiii| 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
Ixad TS xuM.peakTuBoB|Access, Microsoft Visio
800*580*1810 (1), Kommekr|Professional,  Microsoft
yueOHo#t Mmebernu (1) Project Professional,
Microsoft Visual Studio
Enterprise, Kommekt 10
JUTSL PEIICHUS OCHOBHBIX
M10JIb30BATEIbCKUX 3a/1a4

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

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

- YCBOGHHME TEOPETUYECKOTro MaTepuasa (00beM 3HaHUH, INyOMHa YCBOEHUs ), IPEAYCMOTPEHHOTO
paboueil mporpamMmoit;
- YMEHHE u3JaraTh MaTepuan (YeTKOCTh, TPAMOTHOCTb H3JIOKEHHS Marepuaia, TOYHOCTh H
MOJTHOTA BOCITPOU3BEICHUS YIeOHOTO MaTepHraa);
- YMEHHE MPUMEHAITH TEOPETUUESCKUE 3HAHUS MPU PEIICHUH MPAKTUIECKUX 3aJaHUM.
IIIxana OIICHUBAHMIA IMPEACTABIICHA HUXKCE.

YpoBeHb
c(hOpMUPOBAHHOCTH [Mkana
Kpurepuu onieHnBanus
3JIEMEHTOB OIICHUBAHMUSI
KOMIIETEHIINHT
[Toporossiii OOyuaromuiics WMeeT 3HAaHUS OCHOBHOTO Marepwana,| yJaoBler-
YPOBCHb MIpoABJIACT YMCHHC JIOTUYHO €ro unasjaratb, HO MOXET| BOPHUTCIBHO
JOMyCKaTh ~ HETOYHOCTM B UBJIOKEHUM  MaTepuaia,
HEJOCTAaTOYHO TMpaBUJIbHbIE (DOPMYIHUPOBKH, HCIIBITHIBAET
3aTPYAHCHUA B BBIITOJIHCHUHA TTPAKTUYCCKUX 3aﬂaHHI>'I.
[IpomBunyThii  |OOyuaromuiicsi TBEPAO 3HAET NPOTPAMMHBIM MaTepHal,| XOpPOIIo
YPOBEHD H3JIaraeT €ro rpaMOTHO U I10 CYIECTBY, HE HOIIYCKAET




CYLIECTBCHHBIX HETOYHOCTEN B OTBETE HA BONPOC, IPAaBUIIBHO
IIPUMEHSAECT TEOPETUYECKUE IIOJOKEHHUS IIPU  PELICHUH
IIPAaKTUYECKUX BOIPOCOB U 3ajJad, BJaJeeT HEOOXOAWMBIMU
HAaBbIKAMU U IIPUEMAMU UX BBIITOIHEHUS

Bricokuit ypoBeHb |OOydaromuiicss TJIy0OKO W MPOYHO YCBOWJ MPOTPAMMHBIA| OTIUYHO
Marepuai, TpaMOTHO M JIOTUYECKH CTPOMHO €ro H3Jjaraer,
JIaeT MCUEPIIBIBAIOIME OTBETHI HA MTOCTABIEHHBIE BOIIPOCHL. B
OTBETE TECHO YBSI3bIBACTCS TEOPHUS C MPAKTHKOM, MpPU 3TOM
oOyuarolmuiicss He  3aTpydHsAeTcs C  OTBETOM  IpHU
BUJIOM3MEHEHUH  3aJIaHusl, CBOOOJIHO  CIpaBISIETCI C
3aJlayaMM, BONPOCAMHM U JIPYTUMH BHJIaMU MPUMEHEHUs
3HAHWW, T[IOKa3bIBa€T 3HAKOMCTBO C MOHOTrpaduueckoin
JUTEPaTypoi, TMEPUOIUUYECKUMH HM3JaHUSIMH, [PABUIHHO
00OCHOBBIBACT TMPHUHATHIC PEIICHHS, CBOOOIHO BIAJEET
Pa3HOCTOPOHHUMHU  HaBbIKAMHU, MPHEMaMHU  BBIOJIHEHUS
MIPaKTUYECKUX paboT

7.1. IlpoMexxyTouHast aTTecTalus 00y4Jaromuxcs
[TpomexyTouHas arTecTanys o0y4yaroUIMXcs HallpaBjieHa Ha OIICHHUBAHHE PE3yIbTaTOB OOYy4EeHHUS
10 JUCUUIUIMHE (MOJYJIIO) U IPOBOJUTCS C HCIIOJIb30BaHUEM (DOHIOB OLIEHOYHBIX CPEJICTB.

[Ipumeppl THUHOBBIX KOHTPOJBHBIX 3aJaHui M3 0a3bl (oHJAa OLEHOYHBIX CPEICTB IO
o0pa3oBaTebHON IpOrpaMMme.

1. TonmbKO OCHOBHBIE OKCHU/IBI MIPEJCTABICHBI B PSAY ...
K20, FeO,

Zn0O, CuO, Na,0

MgO, Al;O3, CaO

Cr203, Zn0O, SO2

2. TonbKO KUCIOTHBIE OKCUIBI IPEICTABICHBI B PAY ...
Cl,07, CO2, SO2

MgO, MnO, Al,O3

K-0, BaO, SiO»

Ca0, P20s

3. K ampoTepHbIM OKCHIaM OTHOCSTCA ...

ZnO u Al,03

CO2 u P20Os

NO u ZnO

Al,O3 u CaO

4. ®opmyna ruapodocdara KaIbIus UMEET BUT ...

CaHPO4




Caz(POa)2
Ca(H2P04)2
Ca(OH):

5. Kap6onat kanbius CaCO3 (M3BECTHSIK) OTHOCHUTCS K KJ1accy ...

CpPENHUX COoNen
KHCJIOT
OCHOBaHUH

KMUCJIBIX coJiel

6.DopMyIa CepHUCTON KHCIOTHI UMEET BUJT ...

H2SOs3
H2S
H2SO4
H2S203

7. DIEeMEHTOM, B aToMe
3s23p?
KoH(urypauuo 3s-3p°, sBiusercs ...

Si
Ti
Mg
Ge

8.Ynco BaJIeHTHBIX DJIEKTPOHOB B aToMe 3JieMeHTa 4-T0 nieprosia VIA-Tpynmnsl paBHoO ...

6
4
2

9.Ywucno BalGcHTHBIX QJICKTPOHOB B ATOMC XJIOpa PaBHO ...

;
5
3
1

10. Haubounpiieil BeTMYUHOMN 3JEKTPOOTPULIATETLHOCTH 00Ia/1aeT aTOM ...

Cl
Si

KOTOpOoro

BAaJICHTHBIC

QJICKTPOHBI

HUMCIOT



[IepeueHs BOMPOCOB I TPOBECHUS TIPOMEKYTOUYHON aTTeCTalluU

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

CKOpOCTb XUMUYECKUX peaKu,Mﬁ. Bnnanune KOHUEHTpPpaunn Ha CKOPOCTb XMMUYECKOM
peakuynn.

CKOpPOCTb XMMMWYECKUX peakuuit. BauaHue TemnepaTypbl HAa CKOPOCTb XMMWYECKOWM
peakumn. Mpasunno Bant Nlodda.

Xumunyeckoe pasHosecune. KOHCTaHTa paBHOBeCUA.
MpuHumn Jle WWaTenbe, cmeleHmne XMMMUYECKOro paBHOBECKUA.

COBpEMEHHaH KBAHTOBO-MeXaHN4YeCKaa modesib CTpoeHUA aToMa. 3/'IEMEHTaprIe
YacTuubl. CTpOEHVIe dTOMHbIX A4ep.

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

MpuHUMNbI pacnpeaeneHns 31eKTPOHOB MO YPOBHAM M NOAYPOBHAM B aTOMeE: MPUHLMN
MWHMMANbHOM 3HEeprum, npasmao Kneuykosckoro, npuHumn MNayan, npasuno NyHaa.

CTpykTypa [lepuoamyeckon cuctembl: OU3MYECKUIA CMbICA NOPALKOBOrO HOMepa
3/1eMeHTa, Homepa nepuoaa 1 Homepa rpynmol.

Mepuoanyeckoe U3MeHeHMe CBOCTB 31eMeHTOB. Paanycbl aToMoB, 3Heprua (noteHuman)
MOHM3aLMMN), SHEPTMA CPOACTBA K 3/1EKTPOHY, 3/1EKTPOOTPULLATEIbHOCTD.

Xumunyeckas csasb. Buapbl XMMWUYECKOI CBA3MU.

MexaHu3m 06pa303ava KOBa/fieHTHON cBA3M. KoBaneHTHas CBSA3b nonAapHaa w
HenonApHaa.

Tunbl  rMBpuaM3aumm  aTomHbix opbuTaneir. CTpoeHue Monekyn ¢ sp3—, sp? u sp—
rMépuaHbIMn opbutTanamm.

MNoHHaAa cBA3b. MexaHn3m O6pa3OBaHMﬂ WOHHOM cBA3Nn, CBolicTBa MOHHOM CBA3MW.
MeTannnyeckan cBAsb. JJOHOPHO-aKLEeNToOpPHasA CBA3b.

HeaﬂeKTpOﬂMTbl.CBOﬁCTBa PacTBOPOB HESINEKTPOJZIUTOB: OaB/1eHME HACbIWLEHHOro Mnapa
Had YNUCTbIM PaCTBOPUTENEM U PACTBOPOM,

CBOWNCTBa PacTBOPOB HEINIEKTPOIUTOB: TEMNepPaTypbl KUMEHMA N 3aMep3aHMA PACTBOPOB.
Ocmoc 1M ocmoTrYecKoe asnieHune. YpasHeHue BaHT NTodda ana pacyeTta BennUmHbI Pocw.
OcHoBHble cnocobbl BbIpa*KeHUA KOHLLEHTPALWM PAcCTBOPOB: MacCcoBasA, MOJIbHasA AONA.

OCHOBHble crnocob6bl BbIPa*KEHMA KOHLEHTPALMW PACTBOPOB: MOAAPHAA KOHUEHTpauus



20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

(monapHOCTb), MonANbHAA KOHLUEHTPaUUA (MONANbHOCTD ).

OcHoOBHble cnocobbl BblpaxKeHNA KOHUEHTPaUMN PaCTBOPOB: HOPpMaJsibHaA KOHUEHTPaUUA.
Cnocobbl BbluMCNEeHUA MOI'IFIpHOﬁ MacCCbl 3KBMBaJIEHTA.

3l'leKTp0fIMTbI. 3J'IeKTpOI'IMTW—IeCKaﬂ anccoumauma. KMcnoTbl, OCHOBAHMA, COMU C TOYKMU
3peHnAa Teopuun 3ﬂeKTpOﬂMTMHeCKOﬁ anccoumautmn.

KonnuectBeHHble XapaKTepUCTMKM npouecca AMCCoLMaLMKU: CTeneHb AMCcCouMmaumn o,
KOHCTaHTa auccoumaumm Ka.

MoHHOe npousBeaeHue Boabl. BogopoaHbiit nokasaTtenb pH. XapakTepucTMka KMCAOTHO-
OCHOBHbIX CBOWCTB cpeAbl Mo BeAndYnHe pH.

r'mpponus conen, 06pasoBaHHbIX CUAbHOM KUCIOTOM M cNabblM OCHOBAHUEM.
Mmaponuns coneit, o6pa3oBaHHbIX C1aboi KNCAOTON U CUNbHBIM OCHOBAHMEM.

MOHATUA 3NEKTPOXUMUW. INEKTPOAHbIA MNOTEHUMan, CTaHOAPTHbIA  3/1EeKTPOAHbIN
noTeHumnan. Pag ctaHAapTHbIM NOTEHUNANO0B (pAg HanNpPAXKEHUn) MeTanNoB.

daKTOpPbI, BANAIOLLME HA BEIMYMHY 3N1EKTPOAHOTO NoTeHUMana. YpaBHeHne HepHcra.

[anbBaHWYECKME 3/1eMEHTbl. DNIEKTPOXMMUYECKAA CXema ra/ibBaHUYECKOro 3/1eMeHTa.
dneKkTpoaHble npoueccsl, pacyet OC.

INeKTPo/InM3 pacnnaBoB. Cxema 3N1eKTPoan3a.
dneKTponus pactsopos. KaTogHble n aHoAHble npouecchbl. Cxema 31eKTpon3a.

dneKkTpoxmmmuyeckaa Kopposua. [PUUYMHbI  BO3HWKHOBEHMS  ra/fibBaHUYECKUX Map.
[enonspusaums. [enonspusatopbl. BogopoaHas M KucnopoaHas Aenonapusauus B
3aBMCUMOCTU OT KUC/IOTHOCTU cpeapbl.

MeToabl 3aWnTbl OT Koppo3unn. Tunbl meTananyeckmx I'IOKprTMVII dHOAHOE N KaToA4HOE U
MeXaHU3Mbl UX 3aWNTHOrO ,EI,GVICTBMFI. I'Ipou,eccu, npoTteKkawuwmne npu HapyweHuu
LLENOCTHOCTU NOKPbITNA NYyXKEHOTO U OULMHKOBAHHOIO ee3a.

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



