OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIO//KETHOE OBPA3OBATEJIBHOE
YYPEKJAEHUE BBICIHEI'O OBPA3OBAHUA

CTABPOIIOJIbCKHI T'OCYJAPCTBEHHBINA ATPAPHBIA YHUBEPCUTET

CTABPOMOABCKMH TOCYAAPCTBEHHBIE
ATPAPHbIH YHHBEPCHTET para

YTBEPKIAIO

Hupexrop//lexan

MHCTUTYTa arpoOuOJIOTUU U
IIPUPOJIHBIX PECYPCOB

Ecaynko Anekcanap HukomaeBuu

« » 20 T.

®OHJA OHEHOYHbLIX CPEACTB (OHEHOYHbBIX MATEPHUAJIOB)

51.0.16.03 OcHOBEHI 0011I€H B HEOPraHUUECKOM XMMHUH

19.03.02 IIpoxyKThl MUTAHUS U3 PACTUTEIBHOTO CHIPHS
Texuomoruu XpaHCHUA U Hepepa60T1<I/1 IpoaAYKIUU PAaCTCHUCBOACTBA
OakaaBp

OYHas

CraBponons, 2025



1. TIlepeyenn

IVIAHMPYEeMBbIX

pe3yJbTaToB

o0yueHust

mo AUCHHUIIJINHE,

INIAHMPYEMBIMH Pe3yJIbTATAMM 0CBOCHHUsI 00pa30BaTeJIbHOM IPOrPaAMMBI
[Ipouecc u3ydeHus: TUCHUILIMHBI HampaBieH Ha GopmupoBaHue cieayroumx kommerenuuit OII BO
U OBJIaJICHHUE CIEIYIOIUMH pe3yIbTaTaMu 00yUeHHs 110 TUCIUILIMHE:

COOTHECCHHBIX C

Kox u HaumeHoBanue Kox u [Tepeuens TUTAHUPYEMBIX PE3YIBTATOB O0YUEHUS IO
KOMIIETEHIINHT HaNMEHOBaHHE JTUCIUTUTIHE
WHJUKaTOpa
JIOCTHKECHUS

OIIK-2 Cnoco6en | OTIK-2.1 3HAeT
MIPUMEHSATD OCHOBHBIE | UIEHTHQUIND | TEOPETUUECKUX OCHOB XMMHH B 00beMe, HEOOXOIMMOM JIS
3aKOHBI u METO/BI | yeT 001acTi TMOHUMAaHUSI OCHOBHBIX XUMHUYECKHX MPOIIECCOB,
HcCcIeA0BaHUM €CTECTBEHHBIX | BO3HHMKAIOIIMX B X0J1€ MPO(HEeCCHOHATLHOU e TENbHOCTH
€CTECTBEHHBIX HAyK [UIs| HayK, yMeeT
pCLICHUA 3a/1a4 | MaTeMATU4eCK | mpuMEHSTh B MPO(PECCHOHAIBHON JIeITeIbHOCTH
pOdeCCHOHATBHON € MCTONBIL, CIIEUAIN3UPOBAHHbBIE 3HAHUS OCHOBHBIX Pa3lesiOB XUMUU
JeATETbHOCTH usuueckne u [ JazeeT HABBIKAMH

XUMIICCKHC BIIQ/ICTh 0A30BBIMU 3HAHUSAMH (PU3UYECCKUX U XUMHUYECKUX

3aKOHBI, 3aKOHOB JIJIS aHAIM3a XUMUYECKUX SIBJICHUM TIPU PEIICHUN

TOSBOIIOINC | 55 1ay B mpogeccHoHaIBHOM eATENLHOCTH

HalTH

perieHus

npobiuem,

BO3HUKAIOITUX

B X0JI€

npodeccronan

bHOU

JIeATETLHOCTH

2. IlepeyeHb OLCHOYHBIX CPEACTB MO AMCHMILIMHE

O11eHOYHOE CPEACTBO
£ | Kox HUHIUKaTOPOB 1 pen
3 MPOBEPKU PE3yNbTATOB
Ne HaumenoBanue paszeina/TeMsl g JIOCTHIKEHUS
5 . JIOCTIDKCHUSI MHMKATOPOB
o KOMIETCHIHH KOMIICTCHIIHI
1. |1 pa3men. Benenue B Kypc o0mieii 1 HEOPraHMYECKOH XHMHU
1.1. | Beemenue B Kypc oOLIEH XUMUH 1 Tecr
2. |2 pazmen. PeaknmoHHas CTOCOOHOCTD BEIIECTB
2.1. | PeakumoHHas CIIOCOOHOCTH BEILIECTB 1 Tecr
IT 6]
POMEXYTOUYHAS ATTECTAIIHS
3. OueHo4YHbIE CPpeACTBA (OLlEHOYHbIE MATEPHAJIbI)
HpI/IMepHHﬁ MEpCUCHb OLICHOYHBIX CpCIACTB JJIsL TEKYLICTO KOHTPOJIA yCrieBacMoOCTU nu

MIPOMEKYTOYHOM aTTECTALMKU




Ne |HaumenoBauue
/T | OLIEHOYHOTO CPE/ICTBA

Kpatkas xapakrepucTika
OLIEHOYHOI'O CPEeZCTBa

[IpencraBneHne OLIEHOYHOTO CPEACTBA B
¢donne (OueHOUHbIE MaTEpUAIIbI)

Tekymuii KOHTPOJIb

JIJ1st o1leHKH 3HAHMI

1 Tect CucreMma donx TecTOBLIX 3agaHU
CTaHJapPTU3UPOBAHHBIX
3aJIaHUM, TTO3BOJISIONIAs
ABTOMATU3UPOBAThH
MPONEAYPY U3MEPEHUS
YPOBHS 3HAHUWA U YMEHUH
oOyyaromerocs.
JIJTs1 OIIEHKH YMEHUI
JI71s OIICHKH HaBBIKOB
[IpoMekyToUHas aTTecTalus
2 DKk3amMeH CpencTBo KOHTPOIIs KoMmaeKT 3x3aMeHallMOHHBIX OHUIETOB

YCBOEHHUS y4eOHOTO
MaTepuaia u
dbopMupoBaHus
KOMIETECHIIUH,
OpPTaHW30BAHHOE B BHUJIC
Oecenpl 1o OueTaM ¢
IEJTBIO MIPOBEPKH CTETICHU H
Ka4yecTBa YCBOCHUS
M3y9aeMOoro MaTepuaa,
OTIpeCTUTh
HEOOXOMMOCTE BBEICHUS
U3MEHEHUH B COJIep)KaHUE U
METO]Ibl 00YUYEeHHUS.

4. le/lMepHI)Iﬁ (l)OHII OLHCHOYHBIX CPEACTB AJH INMPOBECACHUA TCKYIIECI0 KOHTPOJIA H l'[pOME)KyTO‘lHOﬁ

aTTecTaluy o0y4arImuxcs Mo JucuuIinge (Moay i) "OcHOBBI 0011ei M HEOPraHu4ecKol Xumun'"
Ilpumepnuvie ouenounvie mamepuasl 011 MEKYU €20 KOHMPOIA YCNeeaAeMoCmu

Kontponbsnas Touka Nel

TunoBoi Bompoc

l. Jaiite GopMyIHpOBKY TOHSATHSM: aTOM, XHUMHYECKUN DIIEMEHT, MOJIEKYJa, MOJEKYJsIpHas

(dhopmyna BemecTBa, MPOCTOE BEIIECTBO, ATIOTPOIHS, CIIOKHOE BEIIECTBO, HOH.
2. Kak onpenenuTs cTeneHb OKUCICHUS 3JIEMEHTA B COSIUHEHUN?
3. Uemy paBeH 3apsii KHCIOTHOTO OCTaTKa U OCTAaTKa OT OCHOBAHMS?
4. Kak cocraButh (hopmyity BemiecTa?
5. Kakue coequnenus naspiBatorcs okcuaamu? [lpuBeaure npumepsl.

6. Kakue oxcuubsl

IPUMEPBHI.

TecToBrle 3aganus

. 3aps ocTaTka OT OCHOBaHHS paBeH
. YUCITY OTHSTBIX THIPOKCUIBHBIX TPYIIIT

. HUCJTY IMPUHATBIX THAPOKCUIIBHBIX I'PYIIIT

1
1
2. YHUCITY OTHATBIX KATUOHOB BOOOpPOJa
3
4

. HHUCJIYy IIPUHATBIX KaTUOHOB BOJOPOJa

Ha3bIBalOTCs1 OCHOBHBIMU,

KHCJIIOTHBIMHU,

2. - OTO B€UICCTBA, COCTOAIIUEC U3 aTOMOB PA3HLIX 3JICMCHTOB.

3. YcTaHOBHTE COOTBETCTBHUE MCKAY Ha3BaHMUECM BCUICCTBA M KJIIACCOM HCOPraHUYCCKUX COC,Z[I/IHQHPIP'I,

amdorepusiMu? [lpuBeaure



K KOTOPOMY OHO OTHOCHUTCA

1. okcun yriepona (IV) A. OCHOBHBII OKCH]T
2. okcun yriepoaa (1) b. kucnoTHbIN okcH
3. OKCUJ HAaTpUs B. amdorepHsIii okcHg

I'. HeconeoOpasyromuii OKCH/T

4. VYcTaHOBUTE COOTBETCTBME MEXJY HAa3BaHHEM BEIIECTBA U KJIACCOM HEOPraHMYECKUX
COEIMHEHMI, K KOTOPOMY OHO OTHOCHUTCSI

1. muruapodocdar HaTpus A. KucIas coib
2. TUAPOKCHU]T MarHus b. menous
3. cuIMKaT HaTpUs B. ocuoBanue

I'. cpeansisa conpb

5. CtenieHb OKHCIICHHS KHCIOTOOOPa3yIoLIero 31eMeHTa B pochopHON KUCIIOTE paBHA
1. +3 2.-3 3.+5 4.-5

[IpakTUKO-OpUEHTUPOBAHHOE 3a/1aHHE
[IpuBenure 3meKTPOHHYIO (GOPMYIy 3JI€MEHTa C MOPSAKOBHIM HOMepoM 43, ompeleiauTre K KakoMy
CEMEMNCTBY OH OTHOCHUTCA.

Kontponbnas Touka No 2
1. TunoBoii Bompoc:

1. ®u3nUecKue BEINYMHBI, XapaKTEPU3YIOLUE BELIECTBO.

2. Crtpoenne atoma. KBaHTOBBIE UMCIIa, XapaKTEPUIYIOIIHE COCTOSIHUE DJIEKTPOHA B aTOME.

3. [TpuHIMOBL ¥ TIpaBUIIa 3aTIOJTHEHUS SJICKTPOHHBIX opOuTaneil aromMa. DIeKTpOHHbIE (HOPMYIIBI
3JIEMEHTOB.

4. [lepnoanuecknii 3akon .M. MenneneeBa. CtpykTypa nepuoanyeckoil cucremsl. Ilepuomst,
TPYIIIIbI, TOATPYIIIBL.

3. IlepoaMYHOCTH M3MEHEHMSI CBOWCTB AaTOMOB JIEMEHTOB M MX COEIMHEHUH B Tpymmax M
MEepUOIAX.

2. TectupoBanue .
1. ITpu HOpMAaNBHBIX YCIOBHUAX 3 MOJIb YIJIEKUCIIOTO ra3a 3aHUMAaIOT O0BEM ... JI.
2. Maccosas nons (%) alnioMUHHS B €r0 OKCHUJIE PaBHA. ..
3. 3aK0H ... - B paBHbIX 00BEMAxX Pa3IMYHBIX T'a30B MPU OJMHAKOBBIX BHEUIHHX YCIOBHUSIX COJCPKHUTCS
OJIMHAKOBOE YHUCIIO MOJIEKYJI
4. B nepuoandeckoi cUCTEME, B IEPUOJIE CIIEBA HAIIPABO AIEKTPOOTPHULIATEIBHOCTD IEMEHTOB
1. yBenuuuBaercs 2. yMeHbIIaeTcs 3. HE U3MEHSIETCS

3. IIpakTUKO-OPUEHTHPOBAHHOE 3a/IaHUE :
1. CxonpKO MOJIEKYJI COAEPKUTCS B 5 MOJISIX XJIOpUAA HATPUsI?
2. CKOJILKO MOJIEH COCTABJISIOT 72 T BOJIKI?

KonTtposnbHas Touka Ne 3

1. TunoBoit Bompoc :

1. Xumuyeckas TepMoiuHaMuKa. OCHOBHbBIC MOHSTHSA.

Tepmoxumus. TertoBoit 3 dexT Xxumuueckoi peakuu. 3akoH ['ecca u crneacTBUS U3 HETO.
[TepBoe Hayan0 TEPMOJIUHAMUKHU. DHTAJIBITHUA.

Bropoe Havano TepMoguHaAMUKU. DHTPOIUS.

CBobOoaHas sHeprus cucteMbl. DHeprust [u60ca. Dueprus ['enbmronbia.

ol

2. TectupoBanue .
1. Peakuuu, B pe3yspTaTe KOTOPBIX POMCXOAUT BBIIEICHHUE TEIIIIOTHI
1. sHnoTepmuyeckre 2. sk3orepmuueckue 3. oOpatumble 4. HeoOpaTHMBbIe



HEOOXOIUMO
MOBBICUTH TEMIIEPATYPy 3. TOHM3HTbH TEMIIEPaTypy
BBCCTHU KaTaJII/I3aTOp 4 IIOBBICUTH JABJICHUC

2. I[J'IH CMCIUICHUA XHMHNYCCKOT'O PAaBHOBCCUS BHﬂOTepMquCKOﬁ p€aKuun B IPAMOM HaAIIPpABJICHUHU

I.
2.

D= W

N = B

5.

. HanpaBnienue cMmeniennsi XuMHUUE€CKOTO0 paBHOBECHS OTIPEIEISETCS
npunnunom Jle-1llarense 3. npuniunom I[laynu
npaBuiioM ['yHaa 4. npaswiom Baur-T'odda

. PaBHoBecue B peakiuu N2(1) + O2(r) = 2NO(T) cMecTHTCs BIpaBo IpU
. YBEIMUYEHHH KOHIIEHTPALUHU a30Ta 3. yBeIMYEHMHU JABJICHUS

. YMCHBIICHHWU KOHICHTpPAIIUHU KUCJIOPOOda 4. YMCHBIICHUH OAaBJICHUA

IIpu yBenmuenun Ttemnepatypsl Ha 30 OC, mpu TemmeparypHOM Ko3((UIMEHTE paBHOM 2,

CKOPOCTb peaKIuu
1. yBenuuutcs B 8 pa3 2. ymenpuirest B 8 pa3 3. yBenuuutcs B 6 pa3 4. yMmeHpmurcs B 6

pa3

3. [IpakTHKO-OpUEHTUPOBAHHOE 3aAHHC :
[Ipu cxwuranum 6,5 © HMHKA BBIAETWIACh TemIoTa, coorBercrByromias 34,8 kllxk. CocraBbre
TEPMOXMMHUYECKOE YPABHCHHE ITON PEAKIIHH.

Ilpumepnuvie oyenounvie mamepuansl
0J151 NPOBEOEHUS NPOMENCYMOYHOU ammecmayuu (3auem, IK3AMeH)
nO UMO2am 0C60eHUA OUCUUNIUHBL (MOOYIs)

Bompocsl k 3x3aMeHy
Pasnen 1. BBenenue

NN R WD =

[Ipenmer u 3a1a4un XUMUHU.

OCHOBHBIE ITOHATUS XUMHUH.

OCHOBHBIE 3aKOHBI XMMMH.

Knaccuduxamus HeopraHU4eCKUX COCTMHECHHM.

Oxcuppl: kmaccupuKalus, XUMHUECKAE CBOMCTBA, CIIOCOOBI MOTYYCHHUS.
OcHoBaHus: K1accupUKaIKs, XUMHIECKHE CBOMCTBA, CIIOCOOBI TTOJTYYCHHUSI.
Kucnotsr: xnaccuduxanms, XaMU4eCKIEe CBOWCTBA, CIOCOOBI TIOTyUYEHUSI.
Comm: knaccudukanms, XAMAYECKAe CBOWCTBA, CIIOCOOBI MOTYUYEHUSI.

Paspnen 2. Peakimonsas criocOOHOCTD BEIIECTB.

NN RO =

e

@usnyeckne BEIUYHUHBI, XapaKTEPU3YIOIIUE BELIECTBO.

OcCHOBHBIE 3aKOHBI XUMUH.

Crtpoenue aToma.

KBaHTOBBIE UnCIa KAK XapPAKTEPUCTUKH COCTOSIHUE JIEKTPOHOB B aTOME.

ITopsinok 3anosiHeHKs TOAYPOBHEN. MaKkcUMalIbHOE YHUCIIO 3JIEKTPOHOB Ha MOAYPOBHSX.
ATOMHas deKTpOHHAs opOuTank. [lopsaok 3amoaHeHus: opOuTanei Ha MOaypPOBHE.
[TpuHIUIIBI ¥ IpaBHIIa 3aIIOJIHEHUS 3JICKTPOHHBIX OpOUTaNel aToma.

DJEeKTPOHHBIE U 3EKTPOHHO-Tpapuueckue GopMyJibl HIEMEHTOB.

[lepnoanueckuii 3akon JI.MI. MenneneeBa. CtpykTypa nepuoanyeckoil cucremsl. Ilepuonst,

IPYHIbl, HOATPYIIIHL.

oJax.

10.

HepI/IOHI/IqHOCTL M3MCHCHHUS CBOMCTB aTOMOB DJIEMEHTOB M HX COGI{I/IHCHI/Iﬁ B I'pyIinax 1 rnepu-

Paznen 3. OcHOBHbBIE 3aKOHOMEPHOCTH XMMUYECKUX MTPEBPALICHUI

Al S

XuMHUYecKas TCPMOANHAMUKA. OCHOBHBIE TIOHATHA.

Tepmoxumusi. TeroBoi 3pPpekT XUMUIECKON PEaKIIUH.

3axon ['ecca u ciaencTBuUs U3 HETO.

[TepBoe Hayan0 TEPMOJIUHAMUKHU. DHTAJIBITHUA.

CrangapTHas TETIIOTa 0Opa30BaHUS U €€ HCIOIh30BAHHE MPU pacyeTaX TETUIOBBIX dPPEKTOB.
BTopoe Hauano TepMOaUHAMUKNA. DHTPOIHA.



7. Oueprust [m66ca. Kpurepuii caMomnpon3BOJILHOTO MPOTEKAHHUS IMPOIIECCOB.

8. I'oMorenHble U rereporeHHble peakui. CKOpOCTh XUMUYECKUX PEAKIUH.

0. @DaxTopHl, BAUSIONINE HA CKOPOCTh XUMHUYECKUX PEaKIUi.

10. Bnusiaue Temmeparypbl Ha CKOPOCTh XUMUUecKuX peakiuid. [IpaBuno Bant-I'ododa.

11. Pacuer u3MeHeHHs CKOPOCTH PeaKIMK MPU U3MEHEHUH KOHIIEHTPAIMH U TABICHHUS.

12. Pacuer ckopocTu peakiuu 1mo u3BeCTHOMY KO3 PUITMEHTY CKOPOCTH PEAKIIHH.

13. Karanus. Buael katanusza. BiusHue kaTanu3a Ha CKOPOCTh XUMHUYECKUX PEaKIIHil.

14. OOpatuMbie 1 HEOOpaTUMBbIE PEaKIUU. YCIOBUS HEOOPAaTUMOCTH MOHHBIX PEAKIIUH.

15. XHUMHUYECKOE paBHOBECHE.

16. Koncranra paBHOBecHus. PacueT KOHCTaHTBI paBHOBECHS 1O MCXOIHBIM U PaBHOBECHBIM KOH-
HEHTPALIUSM.

17. Cwmemenne paBHoBecHsl. PakTOpbl, BIUSIOLIME HAa CMEIIEHHE XMMHYECKOTO PAaBHOBECHS.
[Tpuniun Jle-llarenbe.

18. OmnpeneneHue cliBUra paBHOBECHS B CUCTEMaxX IPU W3MEHEHUU TEMIIEpATypbl, AABJICHUS U

KOH-IICHTPAITUH.

Paznen 4. PactBOphI

l. OO01mmas XxapakTeprcTUKa pacTBOPOB.

2. CriocoOblI BbIpa)keHUsI KOHIICHTPAIIUU PaCTBOPOB.

3. Pacuer MonsipHOCTM W HOPMaJbHOCTH pPacTBOpa MO MaCcCOBOM JOJIE PACTBOPEHHOIO
BEIIECTBA.

4. PacueT n3meHeHus1 KOHLIEHTPAIMHU MIPU pa30aBICHUH PACTBOPA.

5. PactBopumocTs. Teopusi pacTBOpOB.

6. Teopust anexTpoauTudeckoil qucconuanuu. CTeneHb U KOHCTAHTA UCCOLUAIINH.

7. Jwucconuanus KUCIOT, OCHOBAaHUM, COJICH.

Tembt nucemennvix pavom (Icce, pepepamut, Kypcogvle padomot u op.)



[TpumepHas TemaTHka pedepaTon

1. Posb XMMUM Kak HAyKH B Pa3BUTHH CEJIBCKOTO XO35MCTBA.

2. buorennsle 37eMeHTHI, OMONOrHYEcKas POJib U MOJO0XKEHUE B MEPUOIUIECKON CUCTEME.

3. buonoruueckast pojab MUKPOJIEMEHTOB U UX MTPUMEHEHHUE B CETbCKOM XO35HCTBE.

4. MaxkpoasieMeHThI, UX OHOJIorHYecKas poJib.

5. Menp 1 IMHK KaKk HEOOXO0IMMbIE MUKPOAJIEMEHTHI, UX OMOJIOTUYECKOE JCHCTBUE.

6. pH B *KUBBIX OpraHu3Max.

7. [Ipobnema HUTPATOB.

8. (O30HOBBIN AT 3€MJIH.

9. buonoruueckast poiab BOJAHBIX PaCTBOPOB.

10. Yno6penwns. [IpumeHnenne yaoOpeHuii ¢ yueToM MOTpeOHOCTH PaCTCHHM.

11. XUMHUECKUE PeaKIfy, UX KiIaccu(uKarms.

12. Tokcuueckoe AENCTBUE TAKEIBIX METAJUIOB.

13. XuMus 1 OMOJIOTHYecKast poiib yriepo/a.

14. XuMmus 1 OMoIOrHYecKas poiib CEPhl, IPUMEHEHHUE B CEIbCKOM XO31CTBE.

15. XuMUs HIeTOYHBIX METAIJIOB, UX OMOJIOTMUYECKasl POJib, IPUMEHEHHUE B CEJILCKOM XO3IHCTBE.

16. XUMHUS IET0YHO3EMENIbHBIX METAJIJIOB, UX OMOJOrHYecKasi pojib, IPUMEHEHHE B CEIILCKOM XO
-34ICTBE.

17. Xumusi, buonoruueckas poiib a30Ta U €ro COeIMHEHUN, MPUMEHEHHUE B CEIbCKOM XO3HCTBE.

18. Xumusi, Ouomorumueckass poib ¢ocpopa U €ro CoeIWHEHHH, MPUMEHEHHE B CEIbCKOM
XO35IUCTBE.

19. Boga kak peareHT u Kak cpea s XAMUYECKOTO Tpoiiecca. AHOMAaJIbHbIE CBOMCTBA BO/IBI.

20. Xpom, MapraHeln U Kelne30 Kak HeoOXOJHWMble MHKpPOAJIEMEHTHI: OHMOJIOTMYECcKOe JIeHCTBUE,
MIPUMEHEHUE B CEIIbCKOM XO35UCTBE.

21. Bunpl karanuza. buonorudeckas poib HepMEHTOB.

22. H3oT1omEkl, 3HaUeHHE B CEIbCKOM XO3SMCTBE.

23. buonornueckas posib JIEKTPOJIUTOB.

24. Hcrtopus cozpanus nepuoIMyecKoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

25. 3akoH ABoOrajapo.

26. CoiicTBa u 3HaueHHE HOCPOPHOI KHCIOTHI.

27. TepmoarHaMuKa ¥ UCTOPUS €€ Pa3BUTHUSA

28. BTopoii 3akon TepmoarHaMukd. HEBO3MOKHOCTh CO3/IaHMSI BEYHOTO JIBUTATENS

20. [Tpuniun Jle [laTense: HayuHblid TpophIB 18 Beka
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