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3auer - cemMecTp

BPK, 13 2 ceMecTp

(rom)



ObopomHas cmopoHa mumyibHO20 JUCMA
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Pabouas nporpammMa npoBepeHa u 3apeructpuponana B YMI] 20.02.2025 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

HAMMEHOBAHUE | MHIUKATOPA JOCTUKECHUSA

KOMIICTCHITUN KOMIICTCHITUH
1. YK-1 VK-1.1 Bemonuser 3HAHHSA: OCHOBHEIC XMMHYECKHUE 3aKOHBI,
Cnocoben MOKMCK HEOOXOOUMOM JIS |3JIEKTPOHHOE CTPOCHUE ATOMOB U MOJIEKYJI, OCHOBBI
OCYILIECTBIIATh | PEUICHUS IOCTABICHHOW |TCOPHHM XMMUYECKOH CBSA3H B COCIMHEHUAX Pa3HBIX
MTOWCK, 3aaud MH(GOpMaIuK, e€ |TUIIOB, CTPOCHUE BELIECTBA B KOHJACHCHPOBAHHOM
KPUTHYECKHUI KPUTHYECKHUI aHaJIuU3, COCTOSIHMM, CTPOCHHUE U CBOMCTBA KOOPAMHALMOHHBIX
aHAJIN3 U CUHTE3 |00001eHE U COEIMHEHU I, OCHOBHBIE 3aKOHOMEPHOCTH
uHboOpMalUK, |IpeACTaBICHHUE Ha MPOTEKAHUSA XUMHAUYECKHUX MTPOIIECCOB U
IPUMEHSATh OCHOBE 3HaHUMH XapaKTEPUCTUKN PABHOBECHOI'O COCTOSIHUSI, METO/IbI
CUCTEMHBIN €CTECCTBEHHO-HAYYHBIX OIMMCAaHHUA XUMHUUYCCKUX paBHOBeCI/II/Iﬁ B pacTBOpax
MMOJXOJ JJIs1 JOUCLHILINH U SJICKTPOJHUTOB; OCHOBHBIC 3JICMCHTBI MUHCPAJIIbHOT'O
peleHus COBPEMEHHBIX MUTAHUS PACTCHUH U UX CBOMCTBA
MOCTaBJICHHBIX |MH(DOPMAITMOHHBIX YMEHHMS: UCIIOJIb30BaTh OCHOBHBIE XUMUYECKUE
3a1a4 TEXHOJIOTHI 3aKOHBI, ¥ KOJTMYECTBEHHBIC COOTHOIICHUS XUMUH

JUIsl pelIeHus podeccnoHalIbHbIX 33/1a4;
IIPOrHO3UPOBATh BIUSIHUE PA3JINYHBIX (PAKTOPOB HA
paBHOBECHE B XMMUYECKHUX PEaKIUIX; ONPeleNiTh
HalpaBJIEHHOCTh MPOLIECCa B 3aJJaHHBIX HauaJIbHBIX
YCIIOBUSIX; BBIIOJHATH 000011I€HNE U SKCIIEPTHYIO
OLICHKY JUCKYCCHUN, CEeMHUHApPOB, KPYTJIBbIX CTOJIOB U
JIEJIOBBIX UT'P B AMCLUIIIIMHAX ECTECTBEHHO-HAYYHOTO
Y MaTEMAaTUYECKOTO LIMKJIA;1e1aTh KPUTUYECKUI
aHaJIu3 JO0KJIAI0B B JUCLUIUIMHAX €CTECTBEHHO-
Hay4YyHOT0 YU MaTEMaTHUYECKOIo IIUKJIa

HABBIKM: BJIAJ€Th TEOPETUUECKUMH METOAMU
OIMCAHUS CBOWCTB IPOCTBIX U CIIOKHBIX BELIECTB Ha
OCHOBE AJIEKTPOHHOT'O CTPOCHUS UX aTOMOB U
nojoxkeHus B [lepuoandeckon cucremMe XMuMUYECKUX
3JIEMEHTOB, COCTOSIHUS U MEPCIIEKTUB JUCUUTLINH
€CTECTBEHHO-HAYYHOI'0 U MaTEMaTUYECKOT 0 LIUKJIa
KaK HayK; HaBBIKAMU y4acTHs B KOHPEPEHIIUSX,
JIUCKYCCHUAX, CEMUHApaXx IUKJIa PEIICHUS
HETUITMYHEBIX 33734 B JTUCIIAIINHAX €CTECTBEHHO-
HAay4YHOT'O U MAaTEMATUYECKOTO LINKJIA




2. OIIK-1 OIIK -1.1. Ucnonb3yeT [3HAHMsSI: OCHOBHBIE DJIEMEHTHl MUHEPAIBLHOIO
Criocoben OCHOBHBIE 3aKOHBI MMATAHUS PACTCHUI U UX CBOMCTBA U BIUSHUE Ha
pelaTh TUIIOBBIE |€CTECTBEHHOHAYYHBIX PacCTUTENIbHBIE OPraHU3MBbI

3a7a4u JUCLUIUIUH JUIS YMEHHS: PAaCCUUTHIBATh KOHLIEHTPALUU PACTBOPOB
poQ)eCCHOHAIIb |pEIIeHHs CTaHIapTHBIX yAOOpEHUH U NECTHLHIOB

HOH 3a7a4 B 00J1acTH HABBIKM: BJIaJICTh HABBIKAMU yYaCTHS B
JNCATEABHOCTH  |7MaHaad)THOM KOH(EpeHIUSIX, TUCKYCCUSIX, CEMUHApaX, KPYTIbIX
Ha OCHOBE ApXHUTEKTYPBI CTOJIaX Y JIEJIOBBIX UI'Pax B JUCUUILIMHAX

3HAHUU €CTECTBEHHO-HAYYHOI'0 U MAaTEMaTUYECKOT0 LIUKJIa
OCHOBHBIX pEeLIECHHS HETUIIMYHBIX 3a/1a4 B IUCUUILIMHAX
3aKOHOB €CTECTBEHHO-HAaYyYHOI'0 ¥ MAaTEMaTUYECKOTO LIUKJIA;
MaTEMATUUYECKU KPUTHYECKOI0 aHaJIM3a Hay4yHbIX paldoT B

X U JUCLUIUIMHAX €CTECTBEHHO-HAYYHOT'O U
eCTECTBCHHBIX MaTEMaTHYCCKOIro NuKJiia

HayK C

MIPUMEHEHUEM

uH(pOpMaITMOHH

o-

KOMMYHUKAIMOH

Paznen 2. MECTO JUCHUIIIMHBLI B CTPYKTVYPE OIIOII

Hucnurnnuna oTHOCUTCA K 00s3aTenbHor yactu OITOIN.

JucuumnirHza siBisercst 00s3aTeabHON

Jns  mpojnomkenust  (GopMHpOBaHMS — 3asABICHHBIX  KOMIIETEHIMI  HEOOXOIMMBI  3HAHMUS
npeaniecTByromux auciumina: Martemaruka (YK-1), ®usuka (VK-1), Maremaruka (OITK-1),
®dusuka (OITK-1)

N3yuaemas JOUCHMILIMHA SBJISIETCS OCHOBOM JJIsi MPOJODKEHUS (OPMHPOBAHUS YKa3aHHBIX
KOMITCTCHIIMI B CIEAYIOMIMX AUCHUIUIMHAX: boranmka u Qusuonorus pacrenuit (OITK-1);
roCyJapCTBEHHON HTOroBoil arrectaiuu B (opme: BolmomHeHwe M 3ammrTa  BBITYCKHOU
kBasnpukanoHHoi pabotsl (YK-1), BeimonHeHue u 3ammura BBITYCKHOM KBaJIM(UKAIIMOHHOM
pa6otsr (OITK-1)

Pazzen 3. OLIMCAHUE OBPA30OBATEJILHBIX TEXHOJIOI M1

Jns dopmupoBaHus 3asBICHHBIX KOMIIETEHIIUN HCIONB3YIOTCS METOJ0JOTMYECKHE TE€XHOJIOTHH,
peaNu3yrole JAESATEIbHOCTHBIN, JIMYHOCTHO-OPUEHTUPOBAHHBIN, IPAKTUKO-OPUEHTUPOBAHHBIN
MOJAXO/BI.

OCHOBHBIMHU CTPATETMYECKUMH TEXHOJIOTUAMHU SIBJISIOTCS: AUCKYCCHOHHBIE, MCCIIEOBATEIbCKUE,
JICKIMOHHBIE 3aHATHA, MPAKTHYECKHE M JIabopaTOpHBIE 3aHATHS, MPOLETYyphl CaMOOOyYEHHs,
TPEHUHTOBBIE

Ha noctuxeHune KOHKPETHBIX Ieneld oOyueHusi HamnpaBlieHbl MIPUMEHSEMble TaKTHYECKHe
TEXHOJIOTUH: 3aJIaHusl, UHPOPMALIMOHHBIE, KITaCCUYeCcKast JIEKLIUs

Paznen 4. COAEPXXKAHUE JUCLHUITJINHBI

2 cemecTp

KomnuectBo | @opmupyembie
qacoOB KOMIICTCHIINU
CTpoeHne BenecTBa 42 OIIK-1, YK-1

Bunnl u TeMEbl 3aHATHH




Jlexuus. Jlekuus Nel. Xumust kak pa3fen eCTeCTBO3ZHAHUS, KaKk
TEOpeTHYeCKasi OCHOBA 3HAHUU O BEIIECTBAX M XUMUUYECKHUX
nporieccax. CoOBpeMeHHBIE ITPEICTABIICHHs O CTPOCHHUH aToMa.
3JI€MGHTLI KBaHTOBO-MexaHI/I‘IeCKOﬁ TCOPUHU. KBaHTOBbIC qucia.

Jlexknus. Jleknus No2. OcHOBHBIE MPUHIIMIIBI U TTPABUIIA
3aM0JIHEHHUS SJIEKTPOHHBIX 00010uek aroma. [leproanueckas
cucrema aementoB .M. Menpaeneesa. [leproanueckoe u3MeHeHUE
CBOMCTB XMMHYECKUX COEAUHEHHI U €r0 CBA3b C JIEKTPOHHOM
CTPYKTYPOI aTOMOB

Jlexuus. Jlekuust Ne3. ITpupona xumuueckoil cBsizu. Mexanusm
00pa3zoBaHus KOBaJIEHTHOH CBsi3M. CBOMCTBAa KOBAJICHTHOU CBSI3H.
[TpocTpaHcTBeHHAs KOHPUTYpALHSI MOJIEKYJ. THUITBI KOBaJIEHTHBIX
MOJIEKYII.

JlaboparopHas pabdota. Jlaboparopuas pabora Nel. Kiaccel
HEOPraHMYECKUX COCTMHECHUI

JlaboparopHuas pabota. Jlaboparopras padbora Ne2. OKHCITUTEIIBHO-
BOCCTaHOBHTEIIbHBIC PEAKIIUH

JlaboparopHuas padota. Jlaboparopras padora Ne3. OKHCITUTEIIBHO-
BOCCTAHOBUTEIIbHBIC PEAKIIUU

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

PI'P 1 Crpoenue atoma (6 u);

[ToaroroBka k 1a00PATOPHBIM U MPAKTUYECKUM 3aHATHSIM;
MOATOTOBKA K KOHTPOJIBHBIM paboTaM U TecTy (6 1)

KP 1 Kimaccel HeopraHu4ecKux CoeTMHEHHH (2 1)

KP 2 OxucauTeIbHO-BOCCTAHOBUTENIbHEIC PEaKIMH (2 )

30

3aKOHOMepHOCTI/I XUMHUYCCKUX ITPOLIECCOB.

42

Jlexuus. Jlekuust Ne 4. OCHOBBI XUMUYECKOW TEPMOAMHAMUKH.
[TonsiTvie 0 BHYTpEHHEW SHEPTUU U SHTANBNUU. TersoBbie 3PHeKTh
peakuuii 1 TEPMOXUMHUYECKHE pacueThl. DHTPOIHNS. DHEPT U
I'n60ca. HanmpaBieHHOCTE IPOTEKAHKS IPOLIECCOB.

Jlexmms. Jlexmus Ne 5. Xumudeckas kuHeTuka. IloHstre o
CKOPOCTH XMMHUYECKOU peakinu. PaKkTopsl, BIUSAIOMINE HA
CKOPOCTh XUMHUYECKOM peakIui (KOHIIEHTpAalKs BEIIeCTBa,
TeMIiepaTypa). XuMHYECKOe paBHOBECHE B TOMOTEHHBIX U
reTeporeHHbIx cucremax. Koncranrta paBHoBecus. CriocoObl
CMEIICHHS XMMHYSCKOT0 PABHOBECHSI.

JlaGopatopHas pabota. JIaboparopHas pa6ota Ned. CkopocThb
XUMHYECKHX peaKInii. 3aKOH JIeHCTBUS Macc.

JlaGopatopHas pabota. JIaboparopHas padota Ne5. CkopocTb
xuMuuecknx peakuuii. [Ipasuio Bant-I'odda.

JlaGopatopHas pabota. JIaboparopHas padota Ne 6. Xumuueckoe
paBHoBecue. [Ipunmun Jle-11laTenne

JlaGopatopHas pabota. Jlaboparopnas pabota Ne 7. Karanus u
abcopOIms

3agaHus Ui CAaMOCTOSITENIbHONU PabOThI, B TOM YHCIIE BBITIOJIHEHUE
KP, PI'P

PT'P 2 Tepmoxumusi. D1eMEHTBI XMMUUECKON TEPMOIMHAMUKH (6 1)
PI'P 3 Xumunyeckas KHHETHKA. XUMHYECKOe paBHOBecue (6 1)
[ToaroToBka K 1a00paTOPHBIM U MPAKTUUYECKUM 3aHITHSIM;
IIOATOTOBKA K TeCTy (6 4)

30

OIIK-1, YK-1

XuMHYeCKHE CUCTEMBI H pPe€aKIIUOHHasA CIIOCOOHOCTD BEIIECTB.

60

OIIK-1, VK-1




OCHOBBI IEKTPOXUMHUH

Jlexnwmst. Jlekuus Ne 6. JlucnepcHbie CUCTEMBI, X KJIacCH(HUKAIIHAL. 2
PactBopbl. CiocoObl BeIpakeHUs KOHILIEHTpaluu. PacTBopsl
HERJIEKTPOJUTOB

Jlexnus. Jlekuus Ne 7. PactBopbl 31€KTpoauToB. Teopus 2

AIIEKTPOJIUTHYECKON quccoruanui. CHUIbHBIC U C1a0bie
3JIEKTPOJIUTHI. Boia kak cinabplii anekTpoauT. BogopoaHbii
OKa3aTelb cpeabl. I mapoims coJiei.

Jlexuus. Jleknus Ne 8. DieMeHThl MUHEPATILHOTO MTUTAHUS 2
pacTteHuii. MuHepaiabHbIe YA0OpEeHUs

JlaGopaTtopHas pabora. JlabopaTopHas padora Ne 8. CriocoOsI 2
BBIPA)KCHUS KOHIIEHTpAIMK pacTBOpoB. CBOICTBA pacTBOPOB
HEDJICKTPOJIUTOB.

JlaboparopHuas padota. Jlaboparopras padora Ne 9. 2
[TpuroToBiicHHE PACTBOPOB.

JlaboparopHas pabdota. JlaboparopHas padora Ne 10. 2
CraniapTusaius pacTBOPOB

JlaboparopHas pabdota. JlaboparopHas padora Ne 11. 2
DJICKTPOIUTHYESCKAS] TUCCOIHALINS

JlaboparopHas pabdota. Jlaboparopuas pabora Ne 12. I'maponus 2
coJieit

JlaboparopHuas padota. Jlaboparopuas padora Ne 13. pH-metupus 2
JlaboparopHuas pabdota. JlaboparopHas padora Nel4. JTucnepcHbie 2
CHCTEMBI

JlaGopaTtopHast pabora. JlabopaTopHast pabota Nel5. A3ot u ero 2
COCJIMHCHUS

JlaGopaTtopHast pabora. JlabopaTopHast padota Nel6. 2

[TpurotoBneHne paboyrx COCTaBOB MECTHUIINIOB
M OIl€HKA UX Ka4ecTBa Ha MPUMepPE 0OPIOCKON KUIKOCTH

3agaHus Ui CaMOCTOSITENIbHON pabOThI, B TOM YHUCIIE BBIIIOJIHEHUE
KP, PI'P

PI'P 4 PactBopsr. (10 )

[TonroroBka k 1a00PATOPHBIM U MPAKTUUECKUM 3aHATHSIM;

MTOATOTOBKA K KOJUIOKBHYMY (16 1) 36
WNHuas xoHTakTHas paboTa: KOHCYIbTaUH, TU(hepeHIIUNPOBAHHBIHA 0
3auet (bPK)

Pasnen 5. METOJMUYECKUE YKA3AHMS JUISI OBYYAIOIIMXCS TI0 OCBOEHUIO
JIACHUTUINHBI

W3yuyeHne NUCHMIUIMHBI PEKOMEHIYETCS HA4aTh C O3HAKOMIICHHS C pabodel mporpaMMol, ee CTPYKTYpoH U
coJlep)KaHUEeM pa3JieNioB. YUeOHBI MaTepuan CTPYKTYpUPOBaH, M3y4YCHHE IUCIUILIMHBI OCYIIECTBIISICTCS B
TeMaTHYECKON MOCTIeI0BATEIbHOCTH.
3aHATHSA JIGKLIMOHHOTO TUIIA 1al0T CUCTEMaTU3UPOBAHHbIE 3HAHUS 110 AUCLUMUIUINH, KOHUEHTPUPYIOT BHUMaHUE Ha
HanOojee CIOXKHBIX W BaXHBIX BoIpocaXx. Bo BpeMs IEKIIMOHHBIX 3aHATHA PEKOMEHIYeTCS BECTU
KOHCIICKTHPOBaHHE Y4eOHOro Marepuana; oOpamars BHUMaHHE Ha (OPMYIHPOBKH U  KaTETOPHH,
pacKpBIBAIOIIE CYTh NPOONEMBI, SBICHHUS WIH Ipolecca; 3apHUKCHPOBATh BBIBOABI H IPAKTHICCKHE
PEKOMEHIAITHH.

HOHFOTOBK& KJ'Ia60paTOpHBIM 3aHATUAM BKIIIOYA€T O3HAKOMJICHHUC C IIJIAHOM 3aHATUA, IMPUBCIACHHOTO B
METOJINYECKUX YKa3aHUIX; PadOTy C KOHCIIEKTOM JICKIUH, BEITOJHCHUE TOMAIITHETO 3aJaHus, paboTy ¢ yueOHOH
U y4eOHO-METOAWYECKOH JHTEpaTypod, HAYYHBIMH W3JAHUAMH W DICKTPOHHBIMH 00pa30BaTeIbHBIMU
pecypcaMu, peKOMEHIOBaHHBIMH pabodeil mporpaMMoi TUCIUIUINHEL, a TAaKXKe ¢ pa3paboTaHHBIM 3JIEKTPOHHBIM
KypCOM.

CozeprkaHue caMOCTOSITEILHOW pabOThI onpenensiercss padoveld MporpaMMOl JMCUMIUIMHBI, OLEHOYHBIMH U
METOJNYECKUMH MaTepHaIaMH, 3aJaHUsIMH M yKa3aHWsIMH mpernofaBarens. CamocrostenbHas paboTra MOXET
OCVIIECTBIIATHCS B aVIMTODHOHN M BHEAVINTODHON hopMax. DdhdhEeKTHBHBIM CDEICTBOM OCVIIIECTBICHHS



CaMOCTOSTENBHONW pabOThI SIBIACTCS 3JICKTPOHHAS HH(POPMAIMOHHO-00pa3oBaTeNbHas Cpela YHHBEPCHTETa,
KOTOopasi o0ecrieunBaeT IOCTYH K 00pa3oBaTeNbHON mporpamme, pabodell mporpamMme IWUCHHIUIMHEBI, K

3JIEKTPOHHBIM ~ OMOTUOTEUHBIM

cucTtemMaM, MpoQeCcCCHOHATBEHBIM  0a3am

JaHHBIX H I/IH(l)OpMaHI/IOHHLIM

CIIPaBOYHBIM CHUCTEMaM.
WN3ydyeHne IUCHUIUIMHBI BKIIOYAeT BBIIIONHEHHE pPacu€THO-TpaduIecKux pabdoT, KOHTPONBHBIX paboT,
71a00paTOPHBIX pador.
ITpu U3y4ECHHUH Kypca CTYIEHTHI BBITIOJIHAIOT creayrouue PTP:

PI'P 1 Crpoenne aroma (6 4), PIP 2 Tepmoxumus. DieMeHTbI XUMHUYeCKO# TepmomuHamuku (6 u€), PP 3

Xumuueckass ~ KHHETHKA. XUMHUYECKOE  PaBHOBECHE (6 v), PI'P 4  PacTBOpBL (10 q)
KP 1 Kiaccel HEOPraHUYECKUX COEIMHEHUN (2 q)
KP 2 OKHCITHTENBHO-BOCCTAHOBUTEIILHBIE peaxumn (2 q)

HepI/IOILI/I‘IHOCTB IpoBEACHU, (bOpMLI TCKYLICT'O KOHTPOJIA YCIIEBAEMOCTH, CUCTEMA OLCHUBAHHNA X0/4da OCBOCHUA
JAUCHUIUIMH IPEACTAaBJICHLI B pa60qe171 nporpaMme.

DopMoOI NPOMEXKYTOUHOM aTTecTalluy N0 JUCHUIUINHE sBisieTcss BPK.

Pa3nen 6.

MATEPUAJIBHO-TEXHUYECKOE n

OBECIIEYEHUME AMCHUIJIMHBI

6.1. YueOGHO-MeTOIMYECKOE 0OecIeueHne

YYEBHO-METOINMYECKOE

KomanuectBo
AK3EMILISIPOB MIEYATHBIX

Nele CHnucok UCIOJIb3yeMOM JTUTEPATYPHI M3/IaHHH, HMCIOHXCA B

/o OouonMoTeKe, Uin

AIIEKTPOHHBIN aipec U3AaHUS
(pecypca) B cetu MHTepHeT
YUYEBHBIE, YYEBHO-METOAMYECKWE U HAYUYHBIE U3JJAHUA

1. |KopoBuH, Hukonait BacunseBuu. OOmas xumus [Tekcr] 43
[yaeOHWK I CTYACHTOB BY30B 10  TEXHHYECCKUM
HampaBieHussM u crnenuaiabHocTsM| / H. B. KopoBun. 13-e
u3., nepepad. u gon. Mocksa: Akanemus, 2011. - 488, [1] c.

ISBN 978-5-7695-8015-4. Dx3eMmsipbl: Bcero 43.

2. |I'munaka, Hukonait JleonnmoBuu. OOmas xumus [Tekcr] : 44
[yue6. mocobue] / H. JI. I'nunka. M.: KnoPyc, 2011. - 746 c.

ISBN 978-5-406-01437-0. Dx3eMIuIpsl: Bcero 44.

3. |muuka, Hukonait JleonnmoBuy. 3amaun ¥ yrnpakHEHUS IO 26
obmeit xumuu [Tekct] : yuebHoe mocodbue / H. JI. ['munka [u
ap.]. U3n. crep. Mocksa: KnoPyc, 2016. - 240 c. ISBN 978-5-

406-05014-9. Dx3eMmsapsl: Bcero 26.

4. |KpamenunnukoBa, Hagexxna ['ennaapeBHa. Xumus [Tekcrt] : 23/
yueOHOe Tmocobme i caMmocTosiTenbHOM — paboter  u| https://portal.volgatech.net/b
npaktinueckux 3aHsatuii /| H. I'. Kpamenunnukosa, P. .| ooks/Krasheninnikova ximij
Bunoxyposa; M-Bo obpazoBanus u Hayku PO, ®I'6OY BIIO a.pdf
"[ToBomxk. Toc. TexHoi1. yH-T". Momkap-Ona: IIT'TY, 2013. -

144 c. ISBN 978-5-8158-1095-2. Dx3eMIuisipsl: Bcero 23.

5. |HdenucoBa, Ompbra HwukonaeBHa. XuMHS C OCHOBaMH 42 /
arpoxumun [Texct] : maboparopusiii mpaktukym / O. H.| https://portal.volgatech.net/b
Jlenucona, E. B. Tapacenko; M-Bo oOpa3oBanus u Hayku P®D,|0oks/Denisova_ximija_osnov
®I'BOY BIIO "MoBomk. roc. TexHon. yH-t". Momkap-Oma: ami_agroximii.pdf
Irry, 2012. - 90 c. ISBN 978-5-8158-1080-8.

DK3eMIUIAPEL: Bcero 42.
6. |Tapacenko, Enena ButanbeBna. Xumusi [Tekct] : ydeOHO-

Meroaudeckoe rmocobme / E. B. Tapacenko; M-Bo

obpazoBanus u Hayku Poc. denepanuu, ®PI'BOY BO

https://portal.volgatech.net/b
ooks/Tarasenko_Himiya_202




"[ToBomk. roc. TexHol yH-T". Momkap-Oma: III'TY, 2023. - 3.pdf
70 c. ISBN 978-5-8158-2342-6.
6.2. MaTtepuanbHO-TeXHHYECKas 6a3a v MPOrpaMMHOE O0eCTICUeHUE
NeNe | Ayauropuu st npose- | IlepeueHb oCHOBHOTO 000pyJOBaHUS [IporpammHuoe
/T |IeHUs YICOHBIX 3aHATHH, oOecrieuenue
CaMOCTOSITENILHOM pabo-
TBI U TIPOBEJICHHSI TOCY-
JTAPCTBEHHON UTOTOBOM
aTTeCTaIlNU
1. 307 () Cron xumwmyeckuit saboparopHsiii [ Microsoft Windows
1200*1400*1500 (), [Ikad|Enterprise, Microsoft
BBITSDKHOMN naboparopusiii|Office  Standard, Arent
1538*726*2100  (2),  Kommuekt|Dr.Web, Microsoft
yueOHo#t Mebenu (1) Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommurexr 110
JUIS PEUICHUsT OCHOBHBIX
10JIb30BATEIbCKHUX 33124
2. 311 (1) Bempsimutens B-OITEJ[-12-65 Y XJI[Microsoft Windows
4 (1), Ilpoextop MynbTUMenuitHbIN|ENterprise, Microsoft
Sanyo PLC- XD 2600 B xommi.c|Office Standard, AreHt
kperienueM u kabeiaem (1), Cron|Dr.Web, Microsoft

XUMUYECKUU 71a00paTOpHBIN
1200*1400*1500 (3), Txad
BBITSKHON 71a00paTOpPHBIHA
1538*%726*2100  (2),  Kommuekr

yuebHoii mebenu (1)

Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommiekt 10
i1 p€IIC€HUA OCHOBHBIX
I10JIb30BATCJIbCKUX 3a1a4

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 Wu3JaraTh MaTepuan (Y4eTKOCTh, TPAMOTHOCTb H3JIOKEHHUS Marepualia, TOYHOCTh U
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 3aﬂaHHI>'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. Texylmiuii KOHTPOJIb YCIIEBAEMOCTH

Texymuii KOHTPOJIb YCIEBAEMOCTH OOecredyrBaeT OICHHMBAaHHE XOJ1a OCBOCHHUS JUCIUILIAHBI
(MOAyJIs1) M IPOU3BOJIUTCS C IPUMEHEHUEM TEXHOJIOTMU PEUTUHIOBOIO KOHTPOJI B COOTBETCTBUU
C TEXHOJIOTMYECKOM KapTol AucHUIUIMHBL [lOpsSAaoK cocTaBieHUS TEXHOJIOTMYECKOW KapThl U
QITOPUTM  TPOBEACHMSI IPOLEAYpPhl OLICHMBAHHUS BHUJAOB JACSITEIBHOCTH  OOydaroluxcs,
HAIPaBJIEHHBIX HAa OCBOCHHE 3HAHWW, YMEHHH, HABBIKOB W/ WM ONbITA JEATEIBHOCTH, IO
HaKOIMUTEILHON cHUcTeMe B Oayuiax ycTaHaBiMBaeTcs mnosioxeHueM o cucreme PUTM B ®I'BOY
BO «II'TY»

7.2. IllpoMexxyTouHasi aTTeCTaIrs 00y4JaronuXxcst
[TpomexyTouHast aTrTecTanysl 00y4yarouIMxcs HalpaBjieHa Ha OICHHUBAaHHE PE3yIbTaTOB OOy4EeHUS
[0 TUCLUIUIMHE (MOYJII0) ¥ MPOBOJUTCS C UCIIOJIb30BAHUEM (DOH/I0B OLIEHOYHBIX CPEJICTB.

[IpymMeppl THUHOBBIX KOHTPOJBHBIX 3aJaHui M3 0a3bl (OHJIA OLEHOYHBIX CPEACTB 11O
0o0pa3oBaTeNbHON IpOrpaMMe.
NpoBepoyHasn paboTa «Knaccbl HEOPraHUYECKUX COEAUHEHNIN»

BapuaHt 0

HanuwuTe popmyny nam HazBaHMe KaskAoro U3 NpuBeAeHHbIX HUKE COeAMHEHUN.YKaXKUTE, K KaKomy
KNaccy OHM oTHoCATCA. 1N coeAMHEHMI, OTMEYEHHbIX 3Be3404KoM (*), HanuwmnTe ypaBHeHUA
auccoumaumu.

1. KapboHart Kanbuus

2. Tmapokecua xenesa (ll1)

3. f'mapokcoioana meam (11)
4. * Tuapocynbdua Kanms
5. Xnopug, 6epunnus

6. Okcup asoTa (I)

7. * AsoTucrana Kucnota




8. Qurnapodocdat Antus

9. * TmapoKcua, cTpoHLMA

10.M'mapocynbduT marHma

11.H2Si03

12.NaHSO4

13.Cr(OH)CI2

14.AgNO3

15.K3P0O4

[leMOHCTPaLMOHHbI BapUaHT KOHTPOJIbHOW PaboTbl«OKUCINTENBHO-BOCCTAHOBUTE/IbHbIE PEAKLUN»
BapuaHt 0

1. OnpegenuTe cTeneHb OKMUCNeHUA aToma bpoma B coegmHeHuax: Br2, HBr,HBrO3, HBrO. YkaxuTe, B
KaKUX coeaNHEHUNAX BPOM MOXKET ObITb TOSIbKOOKUCAUTENIEM, B KAaKMX — TOJIbKO BOCCTaHOBUTE/IEM, A B
KaKMX U OKUCIUTETEM MBOCCTAaHOBUTENEM.

2. cnonb3ya MeTof 3/1eKTpoHHOro 6anaHca, pacctasbTe KO3pOULMEHTbI BypaBHEHUM OKMCAUTENIbHO-
BOCCTaHOBUTENIbHOMN peakLmMn. YKaXnUTe OKUCAUTENb MBOCCTAHOBUTE b,

Cu + HNO3 (koHw,.)? Cu(NO3)2 + NO2 + H20

[Tepeuenb BOPOCOB AJIsl HPOBEACHUS MPOMEKYTOUHOM aTTECTALlKN

1. BuyTtpenHsst sHeprus u dHTANBIN. 3aKoH ['ecca. 1 3aK0H TepMOIUHAMUKH. TepMOXUMHIECKUE
pacyeTsl.

2. ITonsitue 00 sHTpOnUM. DHeprus [ mb66ca. HanpaBieHHOCTh IPOTEKaHUS MTPOIECCOB.

3. CKOpOCTh XMMHUYECKUX PEaKLMH, €€ 3aBUCHUMOCTb OT KOHIIEHTPALMU PEarupyroulux BeLIeCTB U OT

TeMIIepaTypsl. 3aKOH JeHCTBHS Macc.

4, OOpaTiMble XUMHUYECKHE peaknnuu. XHUMHUYeckoe paBHOBecwe. KOHCTaHTa XMMHUYECKOTO PaBHOBECHS.
ITpuniun Jle-IllaTense.

5. Karamurnueckue peakiuu. [ OMOTeHHBIN U reTEpOTeHHBINA KaTaaus.
6. OcHOBHBIE CBEJIEHUSI O CTpoeHnH aToma. KBaHTOBBIE unca.
7. CrpoeHHE DIEKTPOHHBIX 000I0UEK aTOMOB. S-, P-, d-, f-aexTpoHBl. MakcuMallbHOE YHCIIO0 SIEKTPOHOB

Ha YPOBHE U MOJTYPOBHE.

8. ITopsaok 3amonHeHus JIEKTPOHAMH IEKTPOHHBIX 000s10uek aTOMOB. [IpHIIMI MMHHMYMa SHEPTUU.
IIpunnun 3anpeta [Taynu. [Ipasuno I'yaaa. [pasuna KineukoBckoro.

9. Hepnounqecm/lﬁ 3aKOH U NICPUOANYCCKAA CUCTEMA DJICMCHTOB I[.I/I.MeH):[eneeBa B CBETEC 3JICKTPOHHOT'O
CTPOCHHUS aTOMa.

10. Ileproauueckoe n3MeHEHHE CBOMCTB 3JIEMEHTOB U €0 CBSI3b CO CTPOCHUEM aTOMA.

11. OO01ue npeAcTaBIeHUs O XUMUYECKOH CBSI3U U €€ OCHOBHBIE XapaKTEPUCTUKU: IJIMHA, SHEPTus,
HaNpaBJIeHHOCTb.

12. KoBanenTtHas cBsi3b. [ MOpuau3aIiyist 2JIEKTPOHHBIX OpOUTANICH 1 MPOCTPAHCTBEHHAS XapaKTePUCTHKA

MOJIEKYJL.



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Wonnas cBs13b u ee cBoicTBa. [[uNoNbHBIN MOMEHT MOJIEKYII.

JoHopHO-akuenTopHas cBs3b. [IOHATHE 0 KOMIIEKCHBIX COSTUHEHUSX, X JUCCOIMAIUS, KOHCTAaHTa
HECTOMKOCTH.

Bonoponnas cBsi3p u ee poib B mipupoae. MexXMoIeKyIapHOe B3auMOICHCTBHE.
Mertannnueckast CBsI3b, €€ OCOOEHHOCTH.

OKuCIHTEIbHBIE H BOCCTAHOBHUTEIBHEIE CBOMCTBA PJIEMEHTOB M XMMHUYECKUX COCIMHEHUN. TUIIBI
OKHUCIINTENIbHO-BOCCTAHOBUTENBHBIX peakuuil. [IpaBuiia cocTaBieHusl ypaBHEHUH OKHUCIUTEIbHO-
BOCCTaHOBHUTEJIBHBIX PEAKIIUH.

Jucnepcubie cucteMbl. Kitaccugukanus mo arperaTHOMYy COCTOSHHIO U CTETICHU TUCTIEPCHOCTH.
Konmonmasie pacTBOpPEI, cIOCOOB! HX MoxydeHust. CTpoeHue KOJTOMIHON MUIIEIITEL.
CBo¥icTBa KOJNTIOMHBIX PACTBOPOB. Y CTOWYMBOCThH KOJUIOMIHBIX pacTBOPOB. [Ipoliecchl Koaryasium.

[onsiTue o pactBopax. PactBopumocts. ['uaparnas teopus pactsopoB [1.1.Menzneneea. Crioco0bl
BBIPOKCHHS KOHIICHTPAIIUH PACTBOPOB.

PacTBOpBI HEANEKTPOIUTOB, UX CBOMCTBA. 3akoHBI BanT-I'odda u Pays.

PacTBOpsI 251eKkTpoauToB. OCOOEHHOCTH IPUMEHEHHUS K HUM 3aKOHOB BauT-I'odda u Payss.
W3oToHn4ecknit KO PUIIUEHT.

3J'IeKTpOJ'H/ITI/I‘I€CKa$I JUcconuanms. Crenenp qucconuanun. CHIBHBIC H CITA0bIC QJICKTPOJIUTHI.
KoHcTanTa auccoruanuu cIa0BIX QJICKTPOJIUTOB. CunbHbIe OJICKTPOJIUTHI. ITousiTHe 00 aKTUBHOCTH.

HonooOMeHHbIE peakIiy B pacTBOpax dIEKTPOIuToB. MoHHOE pom3BeneHne Boabl. [IponsBeaenue
PacTBOPUMOCTH.

HonHoe npowusBeneHne Boabl. BogoOpoaHbIH MOKa3aTellb, METOJIBI €ro onpeaeieHus. [Tonstre 06
WHUKATOpaX.

I'nnponus coneit. Ctenens ruapoin3a, €€ 3aBUCUMOCTh OT YCIIOBUI THAPOIIN3a.

[onsTHe 00 TEKTPOAHBIX MOTCHINAIAX. MeXaHM3M NX BOSHUKHOBEHHSI Ha TPaHHUIIE pa3/iena «MeTall -
pacTBOp AeKTpoauTa». CTaHAApTHBIE 3JIEKTPOIHBIE IOTEHIIMAIIBI, X U3MepeHue. BonopoaHslii
3NEKTPOSI.

ONEeKTPOAHbIE MOTEHIUAIIBI, UX 3aBUCUMOCTh OT MPUPOJIBI ANEKTPOJOB, TEMIIEPATYPhl U KOHLIEHTPALUU
pactBOpoB. YpaBHeHue HepHcTa. P craHIapTHBIX 3J€KTPOAHBIX OTEHLINATIOB.

TanbBaHMYECKHE 3JIEMEHTHI. DIEKTPOXUMHUUECKas cXeMa, 3JIeKTpoiHbIe nporecchl 1 IJ[C
raJlbBAHUYECKOI0 3JIeMeHTa. SIBjIeHne NoJiApUu3alluy raJIbBAHUYCCKOT'O 3JICMCHTA. KOHL[CHTpaI_[I/IOHHI:Ie
raJIbBaHUYECKHUE IIIEMEHTBHI.

XuMHYeCKHe HCTOYHUKY TOKA: TATbBAHWYIECKUE AIEMEHTH! M aKKyMyJIITOpBl. CBUHIIOBBIN
AKKyMYJIISITOD.

C}’H.IHOCTI) OJICKTPOJIN3a. 3.]'ICKTpOI[HI>I€ IpOoLCCChI. ITocnenoBarenbHOCTH paspssaa HOHOB. HpI/IMepH.

DIEKTPOJIN3 PACTBOPOB U PACILIABOB. DJIEKTPOJIN3 C PACTBOPUMBIM U HEPACTBOPUMBIM aHOJOM.
IIpumepsrl.

3axonbl Papazes. Boxon o Toky.
ITonspusanus 3J1€KTPOA0B: KOHLIEHTPALIMOHHASA, XUMUYECKasl, JIEKTPOXUMHUUECKAs.
IIpuMeHenue 3meKkTpoaun3a.

Koppo3sus meraimos. Kitaccugukaiius KOppo3MOHHBIX MPOIIECCOB. XUMHUYECKask KOPPO3us. MeTo bl



38.

39.

40.

41.

42.

43.
44,
45.

46.

47.

48.

49.

50.

51.

3allIUTEI.

DIEKTPOXUMHUYECKAST KOPPO3Us. DIEKTPOIHbIE mporecchl. Koppo3us ¢ KUCIOpOaHON U BOIOPOIHON
JIETIOJISIPU3AIINEH.

MeTtob! 3aIHUTHI OT KOppo3uu. [Ipumepsr.

[Tomyaenue metamioB. Pacnpoctpanenne u GopMBI HAXOXKISHHS METAIDIOB B ITpupoe. M3pneueHne
METaJIJIOB U3 PYL.

CBoiicTBa METAJUIOB U UX coennuennii. Jlerkue u tsoxensie MeTauibl. CILIaBEL.

Kpucrammyeckoe 1 amophHOe cocTosiHHE BelecTBa. BHyTpeHHee cTpoeHHe KprcTauioB. OCHOBHBIC
MPU3HAKY KPUCTAIDIMYECKHUX BEIIECTB. 3aKOH IIOCTOSHCTBA TPaHHBIX YTJIOB.

DJIeMEHThl CUMMETPUH B KPUCTAIIAX M KIaCCUPHUKALUSI KPUCTALTHISCKUAX (HOPM.
Krnaccndukanms KpuCTauIMIeCKUX PEMIETOK IO THITaM CBSI3H MEXKTy YaCTHIIAMH.
OCHOBHEBIE THITHI KYOMIECKUX PEIIETOK.

OCHOBBI XUMHU KOHCTPYKIIMOHHBIX MaTepuaioB. Crutassl. [loHsATHE 0 GU3UKO-XUMITIECKOM aHAIU3E.
JlnarpaMMsl IIIaBKOCTH.

®a3oBble paBHOBecus. [IpaBuio ¢a3 ['uboca.
Ionumeps! u onuromepsl. CHOCOOBI TONYYEHHS TTOJTUMEPOB.

Oco0eHHOCTH BHYTPEHHETO CTPOCHUS U (PU3UKO-XUMHUYECKHE CBOMCTBA MoJuMepoB. [IpuMeHeHne
MIOJIUMEPOB.

KadecTBeHHEBIN 1 KOMMYECTBEHHEIN aHanu3. OCHOBHBIE TNIOHATHA, IPECAMET U MCTOIBI.

OcHoBHbIE (PU3UKO-XUMUYECKHE METOBI HIICHTH(PUKAIINN BEIIECTB.



