[lOKYMEHT NOANMUCaH NpOCTO# 3NeKTPOHHOM NOANMUCHIO
MHbopmauus o Bragenbue:

®NO: Anekceenko Cepreii Hukonaesuu

[lomxHocTb: PexTop

[Jlata nognucanus: 20.01.2026 15:39:35

YHMKaNbHbIA NPOrPaMMHbIi KNHOY:
1a71b4ffae53ef7400543ab36ba60a699d538e44




9. Tunmbl XWMHUYECKUX pEAKUUil: PEeaKUWu COCIMHEHUS, PA3NIOKCHHs, 3aMEIICHUS U
oOmeHna. TemnoBble 3(p(HEKTbl XUMUYECKUX peakuui (9K30- U SHIOTEPMHUECKHUE PEAKIUH).
OKHCIUTENIbHO-BOCCTAHOBUTEbHBIE pEaKUUU. TUINHYHBIE OKUCIUTEIM U BOCCTAHOBUTEIH.
DNEKTPOIN3 BOJHBIX PACTBOPOB M PACIUIABOB HJIEKTPOJIIUTOB, €O CYIIHOCTh U IPAKTUYECKOE
3HauCHUE.

10. CkopocTh XMMHUYECKHUX pEaKIHUid U €€ 3aBUCUMOCTb OT MPHUPOAbl PEarupyrOIINX
BEILIECTB, KOHLUEHTPALIMK, TeMnepaTypbl. KoHCTaHTa CKOpOCTH XMMHUUYECKON peakuuu. Karanus u
Karaiau3aTopsl. OOpaTUMOCTh XMMHUECKUX peakluid. XMMHUYECKOe PAaBHOBECUE M YCIIOBHUSL €r0
CMELICHUS.

11. PactBopsl. Bona, ctpoenne mMonekynsl BOJbl, pU3NUECKUE U XMMUYECKHE CBOMCTBA.
3HaueHue BOABI JUISl )KU3HEAEATEIbHOCTU OPraHU3MOB U YEJIOBEKAa. PacTBOPUMOCTH BEILECTB.
3aBUCUMOCTb PAaCTBOPUMOCTH BEIIECTB OT MX IPHUPOXBI, TEMIEPAaTypbl U AaBJICHUA. THIIBI
pacTBOpoB (razooOpasHble, >KuAKHE U TBepable). TemnoBoit 3ddexr mpu pacTBOpeHUH.
Belpaxxenue cocraBa pacTBOpoB (MaccoBas M 0ObeMHas J10iis). 3Hau€HHE pacTBOPOB B
MEAMIMHE, OMOJIOTHH U IPAKTUUYECKON JESITEIbHOCTH YEIOBEKA.

12. DOnexrponutuyeckass aucconuauusa. Crenmenp auccouuanuu. CuiabHble U ciiabble
ANEeKTpoNINThL. Peakuiu nonHoro oomena. CBoiicTBa KMCIOT, OCHOBAHUM U COJIEH B CBETE TEOPUU
JNEKTPOIIMTUYECKON TUCCOLUALINY.

13. Oxcuppl, knaccudukaiys, HOMEHKIATYpa, CIOCOOBI MTOJIYICHHUS U CBOMCTBA.

14. Kucnotsl, kiaccudukanus, HOMEHKIATypa, CHOCOObI IOJy4yeHHsl U CBOMCTBA.
Peaknusa HelTpanu3anuu.

15. OcHoBanus, Kinaccu(UKalMs, HOMEHKIATypa, CHOCOObI TMOJY4EHHUS U CBOMCTBA.
[[lenoun, X NoIydYEHHUE, CBOICTBA U IPUMEHEHHE.

16. Conu (cpeanue, KUCIble, OCHOBHBIC, TBOITHBIC), HOMEHKIIATypa, CIIOCOObI MOJIy4YeHUs
u cBoiicTBa. ['maponus coineit. Kpucramnoruaparsl.

I1. Heopranmueckasi XumMusi

1. Bomopon, ero ¢Qusmueckue W XHMHYECKHE CBOWCTBA (B3aMMOACWUCTBUE C
HEOpPraHMYeCKUMH W OpraHMyYeckMMM BemiecTBamu). [lomyueHue Bojopoja B jaboparopuu U
npoMelnuieHHocTH. [lepokcua Bogopoaa, Onoioruyeckas posb.

2. OOmas xapakrepucThka rajgoreHoB. CoOeAMHEHHUs TalloTeHOB B MPHPOJIE U HX
npUMEHeHue. XJop, ero Gu3nyecKue U XMMUYECKHEe CBOWCTBA (peaklMMU ¢ HEOPTaHUYECKUMHU U
OpPraHMYeCKHMH BellecTBaMH), nosydeHue. CBOMCTBa M CIOCOOBI MOJIyYEHUs XJIOPBOJIOPOJA U
XJIOPUJIOB, TUIIOXJIOPUTOB U XJI0paToB. MeanKo-01MoI0rnyeckoe 3HaYeHNe COeAMHEHNH XJ10pa.

3. OO61mas xapakTepuCcTHKa 3JIEMEHTOB IJ1aBHOM noarpymnmsl VI rpynmns! nepruoauueckoi
cucrembl. Kucnopon, cpaBHeHHE (U3MUECKHX M XUMHUYECKHUX CBOMCTB KHCIOpOAAa M O30HA,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE PEAaKLIMM C Y4acTHEM Nepokcuia Bojopona. llomyuenue
KHCJIOpO/ia B 1a0OpaTOPUU U MPOMBIIIIIEHHOCTH. bruosornyeckas posib KUCIOPO/a.

4. Cepa, ee ¢usznyeckre U XxUMHU4eckue cBoiictBa. CBoicTBa M CHOCOOBI MOTyYEHHUS
COCIMHEHUH Cephl: CepoBOAOposia U CynbhuI0B, OKCUIOB (+4) u (+6), cynbpuTOB, CEpHOMU
KUCIOTBl M cynb(aroB. buomormdeckas poib cepbl U NPUMEHEHUE COCTUHEHHUH cepbl B
MeUIINHE.

5. OO0mas xapakTepuCTHKa 3JIEMEHTOB TJIaBHOM MOATPYMIIEI V TPYIIBI MEPHOANYECKON
cucTeMbl. A30T, ero (U3MYecKue U XUMHUYECKHE CBOWcTBa, mosyueHue. CBoiicTBa aMMHaka U
coJielf aMMOHUS, OKCUIOB a30Ta, a30TUCTONW KMCIIOThl U HUTPUTOB, Q30THOM KHUCIOTHI U HUTPATOB.
XVMMHYECKME OCHOBBI IIPOM3BOJACTBA aMMHaKa M Aa30THOM KHCJIOTBI, HMX IPUMEHEHHE.
buonornueckas poJib a30Ta U €ro COCIMHEHUIM.

6. Docdop, ero autorpornHslie GopMel, hruznUecKre U XUMUYeCcKHe cBoiicTBa. CBOMCTBa
coemuaeHnit  (docdopa: dochopoBogopona, dochumo, oxcumoB dochopa (+3) um (+5),
dochopHoii kucnoTsl 1 pocdaros. buonornueckas ponsb pochopa.

7. OOmas xapakTepHUCTUKa AIEMEHTOB TJIaBHOM MoArpynmsl [V rpymnmsl nepuoanyeckoit
CHCTEMBI. YTJEepoJl, €ro ajuioTpornHble GopMbl, pu3nuecKue U XUMUYeCKHUe cBoicTBa. OKCHIBI
yraepoaa (+2) u +4), UX XUMHUYECKHE CBOMCTBA U CIIOCOOBI MOJydyeHUsl. YTOJIbHAs KUCIIOTa U ee

2



conu. buonornyeckas pospb yriepoaa.

8. Kpemuwii, ero ¢usmyeckue u xumudeckue cBoircTtBa. Okcua kpemHus (+4),
KpEeMHHEBasi KUCIIOTA, CHJIMKATHI, MX CBOWCTBA U CHOCOOBI moiydeHus. CoequHEeHNs KPEMHUS B
npupoje, Ouonoruyeckas poiab KPeMHHUS.

9. Mertamipl, UX TOJOXKEHHE B MEPUOJUYECKON CHCTEME M OCOOEHHOCTH CTPOCHUS
aTOMOB, (Qu3MYeckue U XUMHUYecKue cBoicTBa. OOmMe crnocoObl MOMYyYEHUS METaslIoB.
DNEKTPOXUMHUYECKHUH Psiji HAIIPsDKEHUH MeTaJljIoB. MeTalljibl U CIUIaBbl B TEXHUKE U MEJIULIMHE.

10. OOmias xapakTepUCTHKa INEJOYHBIX METAJJIOB Ha OCHOBE UX TIOJOXKEHUS B
nepuoanueckoit cucreme /. M. MenneneeBa. CpoiicTBa HaTpus, Kajausl M KX Ba)KHEHIIMX
coeMHEHUH (OKCUIOB, MEPOKCUIOB, THAPOKCUIOB, TUIPUIIOB U coueil). PacipocTpaHeHHOCTh B
IPUPOJIE, IPUMEHEHUE U MEUKO-ONO0JIOTNYECKOE 3HAUECHUE.

11. OOmas xapakTepucTUKa 3JIEMEHTOB TIIaBHON moarpynisl I rpymmel nepuoauveckoi
cucteMbl. Kanbiuii © Maruuii, CBOMCTBa UX COCAUHEHUN (OKCHUIOB, MEPOKCHUIOB, THAPOKCH/IOB,
TUAPUIOB U cojeil). Haxoxaenue B mpupoie U NpuMEHEHHe, 3HaUeHUe IS )KUBBIX OPTaHU3MOB.
JKecTKoCTh BOJBI M CITIOCOOBI €€ yCTpaHEHHS.

12. AnroMuHMA, XapaKTepUCTHKA AJIEMEHTa HAa OCHOBE €r0 MOJIOKEHUS B IEPHUOIUIECKOM
cucreme. CBoiicTBa aJIIOMHHMSI M €ro COEIMHEHHH, aM(pOTEpHOCTh OKCHAA M THUJIPOKCHUIA
amomuHus. [IpumeHeHre aTrOMUHUS U €T0 CIUIaBOB.

13. Menp, XapakTepUCTHKA 3JIEMEHTA C TOYKH 3PEHUSI CTPOCHHUS aTOMa M TIOJIOKEHUS B
psaay HanpsbkeHuil metayuioB. CBoiicTBa coenuneHuid meau (+1) u (+2), buonoruueckas poib
MeaM U IPUMEHEHNE €€ COeAMHEHUN B MEAUIIMHE.

14. 1luHK, XapaKTepUCTHKA SJIEMEHTa Ha OCHOBE €ro MOJIOKEHHUS B IMEPHOJUYECKON
cucreme. B3aumojelicTBue IMHKa € rajoreHamu, cepoil u kucinoramu. CBoiicTBa okcujga u
TUAPOKCUA IMHKA. bruonornyeckas pojb [IMHKA U IPUMEHEHHE €r0 COSTMHEHUI B METUIIUHE.

15. XpoM, 0cOOEHHOCTH €ro ANEKTPOHHOTO CTpoeHHs. M3MeHeHne KHUCIOTHO-OCHOBHBIX
U OKHUCIIUTEIHHO-BOCCTAHOBUTEIIBHBIX CBOMCTB OKCHJIOB U THIPOKCHJIOB XpOMa IIPH BO3paCTaHUU
CTENIEHHU OKUCJIEHUSI 3JIEMEHTa. XpoMaThl U IUXPOMaThl, UX CBOMCTBA.

16. Mapranel, BaJeHTHbIE 3JEKTPOHBI U XapaKTepHbIE CTETIEHU OKUcieHus. V3meHeHnue
KHCJIOTHO-OCHOBHBIX U OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX CBOMCTB COEIMHEHUI MapraHua rnpu
BO3pAaCTaHUU CTENEHU OKHUCIEHHsS dJeMeHTa. llepMaHraHat kanusi, €ro BOCCTAHOBJIEHHE B
KHUCJIOM, HEUTPaJIbHOM U IIEJIOYHON Cpe/lax, IPUMEHEHUE B MEIUIIMHE.

17. )Kene3o, snekTpoHHas KOHGUrypalus aToMa, XapaKTepHbIE CTENEHH OKHCICHMS,
duznUecKkue U XUMHUYECKHe CBOMCTBA. OKCHIBI, THIPOKCUIBI W coiu kenesza (+2) u (+3),
3aBUCHUMOCTb HX CBOMCTB OT CTENEHU OKHCIICHHs D3JIEMEHTAa. 3HAYCHME JKele3a Ul >KUBBIX
OpraHU3MOB.

1. Opranuyeckass Xumust

1. Teopus XUMHYECKOTO CTpOEHHS OpraHudeckux coeauHeHuit A.M. bytneposa.
3aBUCHUMOCTb CBOMCTB BEILECTB OT XMMHUYECKOTO CTpoeHUs. M3omepus. DNeKTpoHHas: npUpoa
XUMHYECKHX CBsI3e B MOJIEKYJIaX OpPraHMYECKUX COEAMHEHUH, CIIOCOOBI pasphiBa CBS3EH,
MOHSITHE O CBOOOHBIX pajUKaiax.

2. ANKaHBI, MX DIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHHE (3P -THOPHIM3AINS),
TOMOJIOTHUECKUN Psifl allkaHOB, MeTaH. HoMeHKIaTypa u u30Mepusi alkaHOB, UX (hU3HUYECKUE U
XMMHUYECKHE CBOMCTBa, mosiydyeHue. l[IpenenbHble yrieBonoponsl B mpupoje. Ilonstue 06
[UKJIOAJIKaHaX.

3. AIKeHB, MX DIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHHE (3p>-TMOpUAM3AIHS),
TOMOJIOTMUECKUN pAJl aJIKHHOB HOMEHKJIATypa U U30Mepus aJIKeHOB, (pU3NUecKre U XUMHUYECKHe
CBOICTBa, MTOJIyYE€HUE U IPUMEHEHHE.

4. AJKWHBI, OCOOCHHOCTH WX OJJIEKTPOHHOIO W MPOCTPAHCTBEHHOro cTpocHus (Sp-
ruOpuauzanust). ['oMomoruueckuil psii aJKMHOB, HOMEHKJIATYypa M M30MepHs. AIETUJIEH, €ro
busznyeckue W XUMHUYECKHE CBOWCTBA, IMOJIyd€HHE KapOWJHBIM CIHOCOOOM U M3 MeTaHa,
IIPUMEHEHHUE.

5. OOmue NMOHATHS XWMHUHM BBICOKOMOJIEKYJISIPHBIX COCTWHEHUN (MOHOMEp, TOJIMMED,
AJIEMEHTapHOE 3BEHO U CTENEHb MOJIMMEPHU3ALlUH, CPENHAS MOJIEKYJISIpHAs Macca). 3aBUCUMOCTh
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CBOMCTB IIOJUMEPOB OT HX CTpoeHus. Peakuuu noaumepusalMu M IOJUKOHICHCALNU.
[Tonustunen. [londarue o aueHOBBIX yriaeBojmopoaax. [IpUpOIHBIA M CUHTETHYECKUM Kaydyk,
CTpOEHHE, CBOIMCTBA U NosyueHue. Ilomumepsl B MeuLIMHE.

6. benszon, ero oaJEKTpPOHHOE CTpOeHHE, (U3NYECKHEe U XHMMHYECKHE CBOMCTBA,
NoJydeHue W rnpuMmeHeHue. I'omonoru Oensona. IloHsATHE O B3aMMHOM BIHMSHMM aTOMOB Ha
npuMepe  Toiyosa.  B3auMOCBA3b  apOMaTHYeCKMX, HENpPENEIbHbIX W MPEleIbHBIX
YIJIEBOIOPOIOB.

7. CnupTel, UX CTPOEHUE, HOMEHKJIATypa U H30Mepus, (U3NYECKHE U XUMHUECKUE
cBOMcTBa. METHIIOBBIN M ATHIIOBBII CIIUPTHI, UX CBOWCTBA, MOJyYECHHE U OOJIACTH MPUMEHEHHS.
S AOBUTOCTH CHUPTOB, UX T'YOUTEIbHOE ACHCTBHE HA OPraHM3M 4YelloBeKa. ' eHeThueckas CBS3b
MEXy CHUPTaMU U yrieBoaopoaaMu. OcoOEHHOCTH MHOIOATOMHBIX CIIUPTOB (3TUJICHIVIMKOIbL U
TJIMIICPHH).

8. deHoin, ero CTpoeHHE, B3aUMHOE BIIMSHHE aTOMOB B Mouiekyne. Dusnueckue u
XUMHYECKHE CBOWCTBa ()eHOJla B COIOCTABJIEHHHM CO CBoOWcTBaMu crnupToB. Obnactu
npuMeHeHns. OXpaHa OKpYKarolei cpe/ibl OT MPOMBILIUIEHHBIX OTXO0JI0B, COJAEPKALIIX (PEHO.

9. Anpaeruzpl, CTpOCHHE, HOMEHKIATypa, H30MEpHUs, (PU3NYECKUE KU XUMHYECKHE
cBoiictBa. [lonyueHne u nMpuMeHEHHE MYpPaBbUHOIO M YKCYCHOI'O aJIbJIETMJIOB, UX CBOICTBa U
MEANKO-OMOJIOTHYECKOE 3HAYCHHE.

10. KapGoHoBble KUCIOTHI. ['OMOJIOTHYECKUI P MPEAeTbHBIX OJHO OCHOBHBIX KHCIIOT,
UX CTpOCHHE, HOMEHKJIAaTypa, u3oMepHs. BsanmHoe BiusHUE KapOOKCHIBHOM TPYIIBI U
YIJIEBOJOPOAHOIO pajiiKaja, BIUSHUE 3aMECTUTENIEH B PaJuKajie Ha KUCIOTHOCTh. DU3nuecKue
U XUMUYECKHE CBONCTBA KapOOHOBBIX KHCJIOT. YKCYCHasi, MypaBbHHas, CTEapuUHOBA,
NaJIbMUTHHOBAs U OJIEMHOBas KHUCHOTHL. llomydeHue u oOnacTu NpuUMEHEHHUS KapOOHOBBIX
KHCJIOT.

11. Crnoxubie >pUpHl, WX CTpoeHHE, (U3NUECKHE M XUMHYECKHME CBOMCTBA. Peakius
srepuduxaru. JKupsl B IpUPOJe, UX CTPOSHUE U CBOMCTBA, XUMUYECKas IepepadoTKa )KUPOB U
UX IPUMEHEHHE.

12. YrneBonbl, knaccudukalus, CTpOCHUE, HOMEHKIATypa, GU3MUYECKUe U XUMHUYECKUE
cBOMcCTBa. BaxHelue mpencTaBUTENN: TIIOKO3a, (pykTo3a, pubo3a M JIe30kcupudo3a.
Jlucaxapuibl: MabTO3a U caxapo3a, OCOOEHHOCTH UX CTPOEHUS U CBOWCTBA, ruaponun3. Odmactu
NPUMEHEHHUS U OMOJIOrHYecKas 3HAYUMOCTb.

13. Kpaxman u 1emnonos3a, uX CTpoeHue, (pu3nyeckrue 1 XMMHUYECKUe CBOICTBA, poJib B
npupoje. [lpuMeHnenne 1emirono3sl U ee Nporu3BoaHbIX. [IoHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX.

14. AMuHBI, cTpoeHHE, CIIOCOObI MOyYeHus, 0baacTu npuMeHeHus. CBOHCTBa aMMHOB
KaK OpPraHM4eCKMX OCHOBaHWI. AHWIMH, CTPOCHHE, CBOMCTBA, MOJy4ye€HUE U3 HUTPOOEH30.Ia,
IIPAKTUYECKOE 3HAYCHUE aHUJIMHA.

15. AMHHOKHCIIOTBI, OCOOEHHOCTH UX CTPOEHUS, HOMEHKJIATypa, u3omepus, Gusndeckue
U XMMHUYECKHE CBOICTBA, 3HaueHHME B npupoze. llentunapl, ux crpoenue, ruaponus. beiaku, ux
CTpOEHHE U OMOJIOTHYECKast pOJlb.

Tumnosble pacyeTHbIe 321241

1. Beruucnenue MaccoBOM WM OOBEMHOM 10T KOMITOHEHTA.

2. Bpruncrnenue MaccoBOH J10JIM BEILIECTBA B PACTBOPE.

3. Boruncrienue OTHOCUTENbHBIX IIOTHOCTEH BEIIECTB B ra3000pa3HOM COCTOSIHUU.

4. BplunciieHue ob6beMa razo00pa3HOTO BELIECTBAa HM3BECTHOM MAacChl MJIM U3BECTHOTO
KOJIMYECTBA MIPU HOPMAJIbHBIX YCIIOBUSX.

5. YcraHoBiieHHE MOJEKYJISIpHOW (DOPMYJIBI BEIIECTBa IO MAacCOBOM JI0J€ SJIEMEHTOB
WJIM 110 MaccaM IPOAYKTOB CTOPAHHUS.

6. Beruucnenue Maccol (00beMa, KOJMYECTBA BEIIECTBA) OJHOTO U3 YYaCTHHKOB PEAKIIHU
10 U3BECTHOM Macce (00beMy, KOJTMUYECTBY BEILIECTBA) APYrOro yYaCTHUKA PEaKLUH.

7. To ke, ¢ mpeIBapUTEIbHBIM HaXO0XKJIE€HUEM, KaKO€ U3 BEIECTB BCTYMAET B PEAKIIHIO
MOJIHOCTBIO.

8. To ke, ¢ ydeToM BBIXOJAa MPOAYKIMH PEAKIHH B TPOICHTAX OT TEOPETHYECKU
BO3MO>KHOTO.



9.

To e, ¢ yueToM MaccOBOU 10JIM IPUMECEH B pearcHTe.

10. Ompenenenue cocrtaBa coiu (KUCHash WIM CPEOHSAS) IO MaccaM BEIIECTB,
BCTYIIAOIUX B PCAKIHIO.

11. Ompegenenue cocraBa IBYX-TPEXKOMIIOHEHTHOM CMeCH IIO MaccaM BEIIeCTB,
00pa3yromuxcs B X0/1€ OAHOM UM HECKOJIbKHUX PEaKIIU.

Bce pacuernble 3aaud MOTyT OBITH Kak B NpPSMOM, TaK U B OOpPaTHOM BapHaHTax
(HampuMep, pacyeT MaccoBOM JIOJIH BEUIECTBA IO €r0 Macce U M3BECTHOW Macce pacTBOpa MIIH JKe
pacueT Macchl BEIIeCTBA 10 U3BECTHOW MAacCOBOM J0JI€ U Macce pacTBOpa).

.JIHTepaTypa, peroMenayemMasi AJid NOATrOTOBKU K BCTYINIUTEJIbHBIM
HCIIBITAHUAM
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3. Jleskun A. H, Jlombposckaa C. E. Xumuma. EI'D 2012. Xumusa. KoHTponbHbIE
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OJIT Ky6I'MY, nox pea npo¢. T.H.JIuTBHHOBOI.

Cnucok caiimog no Xxumuu:

1. Xumus u xu3Hb-XX| Bex: HayuHO-TIOMyIsIpHBIN XKypHai, http://www.hij.ru

2. Alhimik. http://www.alhimik.ru
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http://www.infoi Tnika.ru/text/database/chemy/START.htmi

4. llxonpHas XUMHSA - CIIpaBOYHUK, http://www.schoolchemistry.by.ru

5. Pemerutop mo xumuu, http://www.chemistry.nm.ru
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