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IIPOT'PAMMA IO MEJIMIIMHCKOWM XNMHWH
Ilpoepamma cocmasnena 6 coomeemcmeuu ¢ Illpumepnvivmu npocpammamu
BCMYNUMENILHBIX IK3AMEH08, paszpabomanuvimu Munucmepcmeom 00pazoeanus
P® (Ilucomo Munucmepcmea obpazosanus P® om 18 ¢espana 2000 2. Nol4-51-
129un/12).

[Ipenmer u 3a1aun XUMHUHA. MECTO XUMHH CPEIA ECTECTBEHHBIX HAYK.

1. OcCHOBHBIC TTOHSTHS XUMUH.

ATOMBI U MOJIEKYJIbl. XUMUUYECKUN 3JIEMEHT, MMPOCTOE BEIIECTBO, CI0KHOE BEIIe-
CTBO, cMeCh BelecTB. [loHsATHE 00 almoTponHBIX MoAUpUKaUIX. OTHOCUTEIbHAS
aTOMHas Macca, OTHOCUTENIbHAs MOJIeKyJsipHas macca. [locTossHCTBO cocTaBa Be-
IIECTBA. 3aKOH COXpaHEeHUs Macchl. Mosb — earHMIa KOJIMYECTBA BemecTBa. Mo-
JspHas Macca. 3aKOH ABOrajpo M €ro CIEACTBHS. YpaBHeHHME MeHaeneena-
Kianeitpona. BaneHTHOCTb U CTENIEHb OKUCIICHUS.

2. Crpoenue atoMa. Xummuueckast cBsi3b. CTpOEHUE BEILIECTBA.

CrtpoeHue siiep U AJIEKTPOHHBIX 000JI0YEK aTOMOB XMMHUUYECKHX 3JIEMEHTOB. S, p,
d-anmemenThl. [leproanyecKuii 3aKOH U CTPOCHUE TIEPUOTUIECKOl cucTembl. M30-
TOTBI. THITBI XUMUYECKOM CBS3U: KOBaJIGHTHAs (MOJISIpHAS M HEMOJISIpHAsi), MOHHAs,
BOJIOpOJHAsA, MeTaiuinueckasi. CTpoeHrne KOMIUIEKCHBIX COCIMHEHUN. ATperaTHble
COCTOSIHUS BEIIIECTB, BEIIECTBA aMOP(HBIC U KpUCTAIUIHMYECKHUE. THUIBI KPUCTAILIH-
YECKHUX PEIICTOK.

3. PacTtBopbl.

Bopa: ctpoeHue Monekysibl, pu3nueckue U XuMuueckue cBoictBa. Kpucramioru-
paThl. PacTBOpUMOCTH BEIIECTB, 3aBUCUMOCTh PACTBOPUMOCTH BEIIIECTB OT UX MPH-
pOJIbI, TEMIIEpATyphl U JAaBjieHUs. TUIBI pacTBOPOB (Ta3000pa3HbIe, XKUAKUE, TBEP-
nbie). BeipakeHue coctaBa pacTBopa: MaccoBasi J10Jis1, oo0beMHas nosist. [Ipeacrasie-
HUE OKOJUIOM/IHBIX pacTBOpax. 3HAYEHHE PACTBOPOB B MEIUIIMHE W OHOJOTHH, B
ObITy. DnekTponutuyeckas auccoruanus. Creneds auccoruaiyu. CuibHbIC U Clia-
ObIe PNeKTPOTUTHL. IOHHBIE ypaBHEHUS PEaKIIU.

4. OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX PEAKIUIL.
Knaccudukanus peakiuii: coequHeHus, pa3ioKeHus1, 3amerienus, oomena. Cko-
pPOCTh XMMHUUYECKHX PEAKIMi M €€ 3aBHUCHUMOCTh OT pa3audHbIx (hakTopoB. KoH-
CTaHTa CKOpocTH XxuMudecko peakmuu. Kartamus. TeroBeie 3ddexTsl xumude-
CKUX peakiui. OOpaTUMOCTh peakiMh. XUMHUYECKOE PAaBHOBECHE U YCJOBHS €rO
cmerieHus. OKUCTUTEIbHO-BOCCTAHOBUTEIIbHBIEC PEAKIIUU, BAKHEUIITNE OKUCIUTEIN
U BocctaHoBuTenu. [Ipencrasnenue 06 37eKTpoInse.

5. OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COCTUHEHUIA.

Oxcunbl, OCHOBaHUSA, KUCIOTHI, COJMU (KJIacCU(pUKALMI, HOMEHKIATypa, CIOCOOBI
MOJTy4EHHUS U CBOMCTBA). AMPOoTepHOCTh. [ MapOoan3 coliei.

6. Mertanebl.

OO0mast XapakTEepUCTUKA METAIJIOB: (pu3ndeckne U xuMudeckue cBoiicta. OOmue
CIIOCOOBI MOTYYEHUS METAJIIIOB. DIEKTPOXUMUYECKUN paj] HAPsHKECHUH METaIIOB.
Oo6mas xapakrepuctuka [A u IIA rpynn nepuognyeckod cuctemsl. CBoiicTBa
HATPUS, KaJIWsl, KAJIBIHsI, MarHUS U UX COCIMHEHHNA. JKeCTKOCTh BOABI U CIIOCOOBI
ee yctpaHeHus. CBOWCTBA allOMUHUSA U €ro coeaurHeHuil. CBOIICTBa OKCUIOB U



rUAPOKCHIOB Xpoma (+2), (+3), xpomaToB u auxpomaroB. CBoHCTBa NEpMaHTaHa-
Ta Kajus: BOCCTAHOBJICHUE MEPMAHTaHAT-UOHA B KHCJIOW, HEUTPAJIBbHOU U IIEJI0Y-
HOU cpenax. CBoiicTBa ’xene3a, OKCHUIOB M THUAPOKCHIOB xeie3a (+2) u (+3).
CBoiiCTBa OKCUJA W TMAPOKCHIA LIMHKA. BHONOrnyeckoe 3HauY€HHE COECAMHEHUN
yKa3aHHBIX METAJNIOB, IPUMEHEHUE B MEAUIIMHE U (hapMaliu.

1. Hemerab.

O6mas xapaktepuctuka [VA, VA, VIA, VIIA rpynn nepuogu4yeckoil CUCTEMBI.
Bonopoa, ero xumuueckre U pu3NYECKUEe CBOMCTBA, MOJYYEHHE U MPUMEHEHHUE.
Xnop, ero gpuznyeckre U XumMuueckue cBoiicta. CriocoObl MOIy4eHus: U CBOMCTBA
XJIOpOBOAOpOAa U XJIopuaoB. Kuciopoaconepkamme KUCIOTHl XJI0pa U UX COJIH.
Kucnopon, ero nonyuenue, cpaBHEeHUE PU3HMUYECKUX U XUMHUUYECKUX CBOMCTB KHC-
JIOPO/Ia U 030HA, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU C YHYACTUEM IEPOK-
cuna Bogopoaa. Cepa, ee puznueckue U XxuMuueckue coiicrsa. CBOWCTBA U CHO-
COOBI MOTYYEHUsI COEITMHEHUN CEPBI: CEPOBOAOPOAA U CYIb(UIOB, OKCHIOB CEPBHI,
CEpPHUCTON U CEpHOM KHUCIOT, CyIb(PUTOB U CyabdaToB. A30T, €ro puznueckue u
XuMH4Yeckue cporictBa. CBOICTBAa aMMuaka M COJIEM aMMOHHS, OKCHUIOB a30Ta
(+1), (+2) u (+4), a30TUCTOM KUCIOTHI U HUTPUTOB, Q30THOM KUCIOTHI U HUTPATOB.
[Tonyyenue ammuaka u a3oTHOM kucioThl. [lomyduenue gocdopa, ero pusnyeckue
1 XuMHuuyeckue cpoiictBa. CroiicTBa coennHeHuu pocdopa: pochuna u dhochumos,
okcusioB ocdopa (+3) u (+5), meta- u opro-dhochopHoii kuciaor u ¢docdaros.
VYraepon, ero ¢pu3ndeckre U XUuMHUUYecKue cBoiicTBa. CBOMCTBA M CITOCOOBI MOJTY-
YEHUSI OKCHUJIOB yTJIepoia, YTOJIbHOW KUCIOTHI U KapOOHATOB M THAPOKAPOOHATOB.
CBoOICTBAa KPEMHHUS, OKCUAA KPEMHUS, KDEMHUEBON KUCIOTHI U CUJIUKATOB. Menu-
KO-OMOJIOTMYECKOE 3HAYEHNE COETMHEHUI YKa3aHHBIX HEMETAJUIOB.

8. TeopeTryeckre MOJI0KEHUSI OPraHUUECKON XUMHUH.

Teopuss XMMHYECKOTO CTPOEHUSI OpraHndyeckux coenmHeHuil A.M. byrtieposa.
N3omepus. 'omonornueckue psapl. DIEKTPOHHAS PUPOAA XUMUYECKHUX CBS3EU B
MOJIEKYJIaX OPTraHWYECKUX COEIMHEHMI, CIOCOOBbI pa3pbiBa CBS3€W, MOHATHE O
CBOOOJHBIX pajuKaniax. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHUE MOJIEKY Ha
nmpuMepe MeTaHa, JTWJIeHa, aleTwieHa u OeHzousa. [lonsatue o TuOpuan3anuu
aTOMHBIX opOutaneii. [loHsTHEe O B3aMMHOM BIUSHUM aTOMOB Ha IMpUMEpE He-
CKOJIBKUX COEIMHEHUN (TOTyod1, P€HOJI, XJIOPYKCYCHAst KUcoTa u ap.). [IpuHuumb
HOMEHKJIATypbl OpraHUYeCKuX coenuHeHnuid. OOIre MOHSITHS XUMUU BBICOKOMO-
JEKYJSIPHBIX COEAMHEHUN (MOHOMED, MOJIMMED, JIEMEHTApHOE 3BEHO, CTENEHb MO0~
mumepu3anun). [lonuMepsl, mogydaeMble B peaklMM MOJIUMEPU3ALUU: TOIUITHU-
JIeH, TOJUMIPOINUIIEH, MOIUBUHUIXIOPU, TMOJUCTUPOI, MOTMMETHIMETAKPUIIAT;
NpUMEHEHHE B MeauuuHe. [lonmumepsl, mojiydaeMble B pPEakiMH TOJIMKOH/IECHCa-
uu: ¢penondopmanbAaeruaHas cMoa, OJIKU, ToJIUCaXapu/Ibl.

9. OCHOBHBIE KJIaCChl OPraHUYECKUX COCTUHEHHI.

["oMonorudeckuit psii MpeaesbHbIX YTIEBOJOPOAOB (ATKAHOB), UX JIEKTPOHHOE U
MPOCTPAaHCTBEHHOE cTpoeHue (sp3 - rubpumuzanus). Meran. Homenkiarypa
QJIKHOB, TOJy4YeHne, GU3NUeCKue U XuMudeckrue cBoicTa. [{ukmonapaduns, mo-
Jy4€HHe, CBOMCTBA. DTUIICHOBBIE YIIEBOAOPOAbI (a1IKeHbl). J[BoWHas CBA3b, Sp 2 -
rubpuausanus. ['oMonorndyeckuii psa ankeHoB. HoMeHKIaTypa aqkeHOB, HX CTPO-
eHUe, TOJTyYeHHE, (PU3NUECKUE U XUMUYECKHEe CBOMCTBA. OKHUCIICHHE TIepMaHTaHa-



TOM KaJIMsl HENpPEAENbHBIX YIJIeBOAOPOJIOB. KpeKMHr W MHpONIH3 OpPraHuyecKux
COEIMHEHUM. J[MEeHOBBIE YIIEBOJAOPOIbl, JUBUHUI U u3onpeH. [lomydyenue, xumu-
yeckrue cBocTBA. [IoHATHE O CONPSIKEHHM CBSI3€W. ALIETHIIEH M €ro T'OMOJIOTH.
Crpoenue, sp-rubpuauzanus. [lomyuenue, ¢puznueckue U XUMUYECKHE CBOMCTBA.
benson. DnekrponHoe crpoenue. llomyuenue, (usnueckue, XUMUUYECKHUE CBOM-
ctBa. OKuCIEHNE NIEpMaHraHaTOM Kallusi romMoJioroB Oensona. IlpaBuna 3amere-
HUSl B OCH30JIbHOM KOJIbIE. B3auMOCBA3b NpeeibHbIX, HEPEAEIbHBIX U apoMa-
TUYECKUX YrieBoopoaoB. Crnuptel. CTpoeHHe, KiacCUpUKaus, HOMEHKIATypa,
uzomepus. MHOroaTroMHsle CHUPTHI (3TUIEH-TJIMKOJb, TuuepuH). dusnueckue
cBoiicTBa. BomopoaHas cBs3b, €€ BIMsHUE HA (pU3ndecKue cBoiicTBa cnupToB. [lo-
Jy4YeHue, XuMu4eckue cBoicTBa. KauecTBeHHas peakuys Ha MHOTOATOMHBIE CITUAP-
Thl. [IpumMeHenue u MeanKo-onoaornyeckoe 3HaueHre cnupTos. @eHosbl. Homen-
kinatypa. CTpoeHue, moy4yeHue U XuMudeckue cBoicTBa. [lpumenenue geHosna B
Npou3BOJICTBE IIacTMace ((peHosnpopmanbaeruiHble CMOJBI) U B CaHUTapPHOU
IpaKkTUKe. AZIbJIETUABL. DJIEKTPOHHOE CTPOEHUE KapOOHUIIBbHOU rpynnbl. OTaenb-
Hbele npeacraBurenu. Homenknarypa. I[lonydenue, (usmueckue M XUMHUECKHE
cBOMCTBA. Peaknuu okuciaeHus W npucoenuHeHus. lIpumeHeHne B MeIHULMHE U
caHuTapHoi npaktuke (hopmanbaerun). Kapoonossie kucnotsl. Knaccudukarmus.
N3omepust 1 HOMEHKJIATypa. DJIEKTPOHHOE CTPOEHUE KapOOKCHUIIBHOW TPYIIIBI.
OTnenbHbIE MPEICTABUTENN OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. [lomydenue,
¢usznyeckue U XuMUUeckue cBoiictBa. llpenenbHble BhICIINE JKUPHBIE KUCIOTHI
(manbMUTHHOBAS, cTeapruHOBast). OCOOEHHOCTH XMMUYECKUX CBOWCTB MypaBbHUHOU
kucioThl. OOpazoBaHue CIOXKHBIX 3pupoB. HenpenenbHble 0AHOOCHOBHBIE KapOo-
HOBBIE KHCJIOTHI (AKpHJIOBAs, METAKPUIIOBas, 0JleMHOBasA). Du3nUecKkue U XUMHYe-
ckue cBorcTBa. [lonumepsl Ha nx ocHoBe. [Ipumenenne. J[ByXOCHOBHBIE KHUCIIOTBHI.
TBepaple U )KUIKME MbUIA, UX CBOKMCTBA. A30TCOAEPKAIINE COCTUHEHUSA. AMHUHBL:
anudatuyeckue U apomaruueckue. Knaccudukanus, crpoeHue, U3oMepus, HO-
MeHKJIaTtypa. Pu3nueckre u XumMuieckue cBoictBa. OCHOBHOCTb, O0YCIIOBIEHHAs
HaJMYUEM HEMOJIEICHHON 3JEKTPOHHOM mapel y a3zora. AHwiMH. [lonydenue,
cBoiicTBa. AMUHOKHCIOTHI. Kiaccuukanus, nzomepus, CTpOeHHE, HOMEHKJIATY-
pa. CTpoeHHe OTAENBHBIX MpPEICTAaBUTENICH aMHUHOKHUCIIOT: TJIMIUH, ajlaHuH, Qe-
HWJIAJIaHUH, [IUCTEUH, CEePUH, TIIyTaMUHOBasl KUCJIOTa, Mu3uH. [lomyuenue, ¢pusu-
YecKue M XMMUYeckue cBoicTBa. bunosnspusie nonsl. AMdorepHocts. O0pa3oBa-
HUE TOJIUIIETITU/IOB.

10. BaxHelimme npupoIHble COETNHEHUS.

Crpoenue, Gpu3HMUECKUE U XUMUYECKHE CBOIMCTBA KUPOB, UX OMOJOTUYECKAs POJIb.
VYraeBoawl, ux kinaccudukanus. MoHocaxapuabl: TIOKo3a, (PpykTo3a, pubo3a,
ne3okcupu6o3a. CTtpoeHue, OTKPBIThIE U LUKIUYECKHE (POPMbI. XHUMHUYECKHE
CBOMCTBA (KaK albJErul0B M Kak cnupToB). Jucaxapuisl: caxapo3a, MajibTo3a.
Crpoenue n xumuueckue cBorctaa. Ilonmcaxapunsl: kpaxmail, neiitonosa. Ctpo-
eHue, (u3NUeCcKue M XUMHUYECKHEe CBOMCTBa. [IpumMeHeHME U MEIUKO-
Ounonornyeckas poib yrieBogoB. CtpoeHue u cBoicTBa 0eakoB. CTpyKTypHas op-
raHu3anus 0eITKoBOM MOJeKybl. BHyTpuMoneKkysipHble XUMU4Yeckue cBsizu. Ou-
3UYECKWe U XHMMHUYeckue cBoiicTBa. L[BeTHble peakuuu OenkoB. buomornueckas
pOJIb.



PexoMentyemast ureparypa.
OcHoBHas:

1. Epemun B.B., Ky3smenko H.E., Tepenun B.U., JIpozno A.A., JIlyaun B.B.
Xumus 10 knace (yriayOneHHbINH ypoBeHb); MockBa, «IIpocsemenuey, 2021.

2. Epemun B.B., Ky3emenko H.E., [Ipo3nos A.A., Jlynun B.B. Xumusa 11 knacc
(yrnyOneHHbll ypoBeHb): MockBa, «IIpocsemienuey, 2021.

3. Homommnckuit U.U., HoBommuuckas H.C. Opranuueckas xumus. YriayOseH-
HBI ypoBeHb. YueOHoe mocobue nmns 10 kimacca: MockBa, «Pycckoe ciaoBo —
yueOHuK», 2021.

4. Hopommnckuit M.W., HoBommnckas H.C. OOmas u HeopraHuueckas XUMHUS.
VYriyOneHHbli ypoBeHb. YueOHoe nocobue mis 11 kmacca: Mocksa, «Pycckoe
CJIOBO - y4eOHHK», 2021.

5. Xumus 10xnacc. YueOHUK 1151 0011e00pa3oBaTeibHbIX OpraHu3aiui. Yriyo-
neHHbli ypoBeHb. [lyzakoB C.A., Mamnnna H.B., TlonkoB B.A.: Mocksa, «IIpo-
cBemaue», 2020.

6. Xumus 11 kmacc. YueOHHK 1711 0011e00pa3oBaTeIbHBIX OpraHu3aluid. YTiayo-
neHHbli ypoBeHb. [lyzakoB C.A., Mamnnna H.B., [TonkoB B.A.: Mocksa, «IIpo-
cBemenuey, 2020.

JononHuTenpHas:

1. Hosommuckmit .M., HoBommuckas H.C. I'otoBumcsak EI'D. Tumbel xumude-
CKMX 3aJa4 M crocoObl ux pemenus. 8-11 kmaccel. [locobue st ywamuxcs:
Mocksa, «Pycckoe ciioBo - yueonuk». 2019.

2. Hosommuckuit .M., HoBommuuckas H.C. ['otoBumcs k EmmHOMy rocymap-
CTBEHHOMY 5K3aMEHYy: OpraHhyecKkas XUMHS: MOCOOMe ISl Y4alluxcs: TEeOopus,
ynpaxkHenus, 3aaauu, tectsol /U.N. HoBommuckuii, H.C. HoBommHckas. -5-eu3 .-
M.:000 «Pycckoe cnoBo-yueOHmk», 2018. - 177 c.

3. Xwumwus 10-11 knace. YrayOneHHbI ypoBeHb. COOpHUK 3a/1a4 ¥ yIPaKHEHUN.
-bapeimosa 1.B., [TonkoB B.A.- Mocksa, «I[Ipocsemienne», 2021.
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