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HPOI'PAMMA 110 XUMHUHU

IIporpamma cocTaBieHa B COOTBETCTBUM C [IpuMepHBIMH NpOrpaMMaMH BCTYIIH-
TeNbHBIX JK3aMEHOB, pa3paboTaHHbIMU MunuctepcTBoM oOpazoBanus PD (Ilucemo

Munuctepcta oopazoanust PO ot 18 despans 2000 r. Ne14-51-129un/12).

[Ipenmer u 3agaun XumMun. MecTo XUMHUM CPEIN €CTECTBEHHBIX HAYK.

1. OCHOBHBIE ITOHATHS XUMUU.

ATOMBI U MOJIEKYJIbl. XMMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO,
cMmech BemecTB. [lonstue 00 amtoTponubix Mogudukanusx. OTHOCHTEIbHAS aTOMHAS
Macca, OTHOCUTEIIbHAST MOJIEKYJsipHas Macca. [IoCTOSSHCTBO cocTaBa BEIIECTBA. 3aKOH
COXpaHEHUs Macchl. MoJIb — e€IMHUIA KOJIMYEeCTBa BelecTBa. MossgpHas macca. 3akoH
ABoragpo u ero cieactsus. YpaBHeHue MenneneeBa-Knamneiipona. BaneHTHOCTE u
CTEIEHb OKUCIIEHUS.

2. Crpoenne atoma. XuMudeckas cBsi3b. CTpOEHHE BEIIECTBA.

Ctpoenue siiep M dJIEKTPOHHBIX 000JIOUEK aTOMOB XMMHUYECKUX 3JEMEHTOB. S, p, d-
aneMeHThl. [leprnoauyeckuil 3aKOH U CTPOCHHE NEPUOAMYECKOM CHCTEMBI. M30TOmBI.
THUIBI XUMUYECKOUN CBA3U: KOBAICHTHAs (MOJISIpHAS M HENOJISIpHAsS), MOHHAS, BOAOPO/I-
Has, MeTauindeckass. CTpO€HHE KOMIUIEKCHBIX COCIMHEHUN. ATpEeraTHble COCTOSIHUSA
BEIIIECTB, BEIIECTBA aMOP(HBIC U KPUCTALTNYECKHE. TUITBI KPUCTAIMYECKUX PEIIETOK.
3. PacTtBopbI.

Bona: crpoenue mMosekysibl, Gu3nyecKue U XMMUYeCcKHe cBoicTBa. KpucTtamioruaparsi.
PacTBOpMMOCTh BEIIECTB, 3aBUCUMOCTh PACTBOPUMOCTH BEIIECTB OT UX MPUPOJbI, TEM-
neparypsl U AaBieHus. Tumbl pacTBOpoB (razoo0pasHble, KUIKUE, TBEpIbie). Bripaxe-
HHE COCTaBa PacTBOpa: MaccoBas Ao, oObeMHas aouss. [IpeacraBieHne OKOJIOMIHBIX
pacTBopax. 3HAYCHHE PACTBOPOB B MEIUIIMHE M OMOJIOTHH, B OBITY. DIIEKTPOIUTHYIC-
ckas aucconuanus. Crenens quccouuanuu. CuiibHbIe U cnadble AMeKTponuThl. oHHbIE
YPaBHEHUS PEaKLUM.

4. OCHOBHBIE 3aKOHOMEPHOCTH MMPOTEKAHUS XUMUYECKUX PEAKIIHI.

Knaccudukanus peakiuii: coeMHEHMs], pa3iokKeHUs, 3amelenus, oomeHa. CKopoCcTh
XUMUYECKUX PEaKINil M €€ 3aBUCUMOCTh OT Pa3iudHbIX (PakTopoB. KoHCcTaHTa CKOpO-

cTH xumudeckor peakuuu. Karamuz. TerioBbie 3¢ ekl Xxumuieckux peaxiuii. Oopa-



TUMOCTb PEaKLnU. XUMHYECKOE PABHOBECUE M YCIIOBHS €ro cMenleHus. OKUCIUTENBHO-
BOCCTAHOBUTENbHBIE PEAKIIMU, BAKHEUILINE OKUCIUTEIN U BOoccTaHOBUTENM. [Ipencras-
neHue 00 AIEKTPOIIU3eE.

S. OCHOBHBIE KJIACChl HEOPTaHMYECKUX COCTUHEHUM.

Oxcuipl, OCHOBaHHUS, KUCIOTHI, CONM (KIaccu(uKalys, HOMEHKIIATypa, CrocoObl MOy-
YeHUsI U CBOICTBa). AMpoTepHOCTb. [ uaponau3conei.

6. Meramisbl.

OO11as XxapakTepucTHKa METaUIOB: (PU3HUECKHEe U XUMUYECKUe cBoiicTBa. OOIIuMe cro-
COOBI MOJYYEHHSI METAIJIOB. DJIEKTPOXUMHUUECKUN Psill HampshKeHud MeTtayuioB. OOras
xapaktepuctuka [A u IIA rpynn nepuoanueckor cucteMbl. CBOWCTBA HATpUs, Kajaus,
KaJpIUsl, MarHUsl U UX coeAuHeHui. JKecTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHEHUS.
CBoiicTBa amOMUHUS M €ro coeauHeHuid. CBOWCTBa OKCHJIOB M THAPOKCUIOB Xpoma
(+2),(+3), xpoMaToB U nuxpoMaroB. CBOKCTBA MEpMaHraHaTa Kajus: BOCCTAHOBJICHHE
IEpMaHraHaT-uoOHa B KHCJIOM, HEWTpaldbHOW M 1Ieno4yHOoW cpenax. CBoMcTBa *kenesa,
OKCHJIOB U TUAPOKCUIOB Xkene3a (+2) u (+3). CBolicTBa OKCHIA U THAPOKCHAA LIMHKA.
Menuko-Oronoruueckoe 3HaYeHUE COSTMHEHNUN YKa3aHHbBIX METaJIOB.

7. Hewmeramisbr.

Oo6mas xapaktepuctuka IVA, VA, VIA, VIIA rpynn nepuoandeckoit cuctemsl. Boso-
pOJI, ero XUMHYECKHe U (U3NYECKUE CBOMCTBA, MOJYyYEHUE U MIPUMEHEHHE. XJIOp, €ro
¢busnueckre U xumuueckue cBorctBa. CrocoObl MONy4eHHs U CBOMCTBA XJIOPOBOAOPOAA
u xsopuaoB. Kucnopoaconepsaiiye KUCIOTHI Xjaopa U ux conu. Kucnopon, ero noiy-
YeHHE, CPaBHEHHE (U3UYECKUX M XMMHUYECKHX CBOMCTB KHCIOpPOJA U O30HA, OKUCIIHU-
TEJIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMKU C y4acTHeM nepokcuaa Bogopona. Cepa, ee dhu-
3MYECKUE ¥ XUMUYECKHe CBoMcTBa. CBOMCTBA M CIIOCOOBI MOMYYEHUSI COCTMHEHHM Ce-
pBI: CEpPOBOJOPOJA U CYIb(PHIOB, OKCUAOB €pbl, CEPHUCTON U CEPHOM KHUCIOT, Cylbdu-
TOB U CyJb(}aToB. A30T, ero pusnvyecKkue U XuMuueckne ceorcra. CBOMCTBa aMMHUaKa
U coJiell aMMOHUs, OKCHIOB a3oTa (+1), (+2) u (+4), a30TUCTON KUCIOTHI U HUTPUTOB,
A30THOW KHUCJOTHI U HUTpaATOB. [lonyueHne ammuaka u a30THOM KHUCIOTHI. [loyyenue
dbocdopa, ero dpuzmdeckre u Xumudeckue cBoiictea. CroiicTBa coequHennit pocdopa:
dochuna u pochunos, okcuaos dochopa (+3) u (+5), meTa- U opTo-hochopHOU Ku-

cinot u ¢docdaroB. Yriaepoa, ero ¢puznueckue U XuMuuyeckue cpoiictBa. CBOMCTBA U



CHOCOOBI MOTY4EHHUsI OKCUIOB YIIIEPOa, YTOJIbHOM KUCIOTHI M KapOOHATOB U THAPOKAp-
O0onaTtoB. CBOMCTBAa KPEMHHUS, OKCHJIAa KPEMHHUSI, KDEMHUEBOW KHUCJIOTHI U CHJIMKATOB.
Menuko-6uonornyeckoe 3Hau€HNe COSTUHEHUN YKa3aHHBIX HEMETAIIOB.

8. TeopeTnyeckne NoJ0KEHUS OPraHUYECKOU XUMHUH.

Teopusi XUMUYECKOTO CTPOEHHUS OpraHuvecKkux coenuHeHuid A.M. bytiepoBa. M3ome-
pusti. 'omonoruueckue psabl. DIEKTPOHHAS NPUPOJIa XUMHUYECKHUX CBS3€ B MOJIEKYJax
OpPraHUYECKUX COEAMHEHUI, CriocoObl pa3pbiBa CBSI3€H, MOHATHE O CBOOOJHBIX PaIUKa-
Jax. DJIEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI HA IPUMEPE METaHa, 3TH-
JeHa, anetuseHa u O0ensona. [lonstue o rubpuauzannu aToMHbIX opoutaneil. [lonstue
O B3aUMHOM BJIMSIHUM aTOMOB Ha IIPUMEPE HECKOJIBKMX COEIMHEHUH (Toiyod1, (eHoI,
XJIOPYKCYCHAsI KACI0Ta U Ap.). IIpyHIMIIBI HOMEHKIATYpbhl OPraHUYECKUX COCAUHEHUM.
OOmue MOHATUS XUMHUU BBICOKOMOJIEKYJISPHBIX COEAMHEHUN (MOHOMEp, IMOJIHMED,
JIEMEHTAapHOE 3BEHO, CTENEHb Nnoiaumepusanun). [lomumepsl, moiydaeMble B peakLuu
MOJIMMEPHU3ALMU: TIOJIUITUIIEH, MTOJUIIPONUIIEH, TOJIUBUHWIXJIOPU, MTOIUCTUPOJI, MOIH-
metunamerakpunar. Ilomumepsl, nosydaemble B peakluu IMOJUKOHJEHCALMU: (PEHOI-
dbopmanibieruaHas cMoJia, OCIKH, MOTHCaXapuIbl.

9. OCHOBHBIE KJIaCChl OPIraHUYECKUX COETMHEHUI.

I'omonorndyeckuid psia NpeAEIIbHBIX YITIEBOAOPOIOB (AJIKAHOB), UX JJIEKTPOHHOE U IIPO-
CTpPaHCTBEHHOE CTpoeHue (sp3 - rubpummsarus). Meran. HomeHkmatypa ankaHOB,
o JydyeHue, (puU3MUECKUEe M XHUMHUYEeCcKue cBoicTBa. L{uknonapaduHsbl, mosydeHue,
CBOWCTBA.

OTUJIEHOBBIE YIIIEBOJOPOIbI (alKeHbl). [IBoitHast CBs3b, Sp 2 - rubpuauzanus. ['omorno-
TMYECKUN psll alkeHoB. HoMeHknaTypa ankeHOB, UX CTpOEHHE, IOoJyyeHue, (husmnye-
CKHE M XMMHUYECKHE CBOMCTBA. OKHUCIEHHE EPMAHTaHATOM Kajiusl HENpPEIENbHBIX yT-
71€BOAOPOAOB. KpEeKUHT 1 MUPOIU3 OPraHUYECKUX COEAUHECHUM.

JIueHoBBIE YIIEBOAOPOABI, IUBUHWI U U30NpeH. IlonmydeHne, XuMn4yeckue CBOMCTBA.
IToHATHE O CONPSYKEHUU CBA3ZEH.

AuetuieH u ero romoisioru. Crpoenue, sp-rudbpuauzanus. Ilonyuenue, gusnueckue u
XUMHUYECKUE CBOMCTBA.

benzon. OnexktponHoe crtpoenue. [lomydenue, (usnueckue, XMMHUECKHE CBOMCTBA.

Oxucienue IEpMaHraHaToM KaJlksd romMoOJIOrOB OeH3071a. HpaBI/IJ'Ia 3aMCIICHUA B OcH-



30JIBHOM KOJIblle. B3auMOCBSI3b IPENENbHBIX, HENPEAEIbHBIX U apOMATUYECKHUX YIJIe-
BOJOPOJIOB.

Cruptel. CtpoeHue, KiacCUpUKalusi, HOMEHKIATypa, H3oMepus. MHOroaTOMHbIE
CIIUPTHI (ITUIIEH-TIIMKONb, ruuepuH). dusnyeckue cBoucTsa. BomopoaHas cBs3b, ee
BIMsIHME Ha (u3nyeckue cBorcTBa cnupToB. [lomydenue, xumudeckue cpoiictBa. Kaue-
CTBEHHAsl PeaKlds Ha MHOTOATOMHbIE crUpThl. [IprMeHeHne u Mennko-Onosoruueckoe
3HAYEHUE CIIUPTOB.

®enosibl. Homenknarypa. CTpoeHue, MoaydeHue U XUMUYECKue CBOMCTBA. [Ipumene-
Hue (eHosa B MPOU3BOACTBE IiacTMace ((peHoapopMaibAeTHAHbIE CMOJIbI) U B CaHU-
TaPHOMU MPAKTHUKE.

Anpaeruipl. JIEKTPOHHOE CTPOEHUE KapOOHMIbHOUM rpymnmbl. OTAENbHBIE MPeICTaBU-
tenu. Homenknarypa. Ilomydenne, usnueckne m xuMudeckue cBoWcTBa. Peaxium
OKHCJICHHUSI W TpucoequHeHus. [IpuMeHeHne B MEIUIMHE U CAaHUTApHOM IPAKTHKE
(bopmanbrerum).

Kap6onossie kuciotel. Knaccuduxanus. M3omepuss 1 HOMEHKIATypa. DJIEKTPOHHOE
CTpoeHue KapOOKCHIIbHOW rpymmbl. OTAeNbHbIE MPEICTABUTEIN OAHOOCHOBHBIX KapOo-
HOBBIX KuCHOT. [lomyuenue, pusnueckue u xumMuueckue cBoicTna. [IpeaenbHbie BbiC-
[IKe YXKUPHbIE KHUCIOTHI (MAJIbMUTHHOBAs, creapuHoBasi). OCOOEHHOCTH XUMHUYECKUX
CBOMCTB MypaBbHUHON KUCIOTHI. OOpa3oBaHUE CIOKHBIX 3(PUPOB.

HenpenenbHble 0JHOOCHOBHBIE KapOOHOBBIE KUCIOTHI (aKpUIIOBasi, METAKPUIIOBasi, OJICU-
HOBas). Pusnyeckue u xXumuyeckue ceorcrna. [lonnmepsl Ha ux ocHoBe. [Ipumenenue.
JIByXOCHOBHBIE KACJIOTBI. TBEPABIC U KUJIKUE MbUIA, UX CBOKCTBA.

A3zotcoaepkaiue coequHeHus. AMUHBL: anudartudeckue u apomarnueckue. Kimaccu-
¢bukamnus, CTpoeHue, U30Mepus, HOMEHKIaTypa. PU3NUYecKre U XUMHUYECKUE CBOMCTBA.
OCHOBHOCTB, 00YCJIOBJIEHHAs] HAMYMEM HEMOJEICHHON 3JEKTPOHHOM Maphl y a3oTa.
Anunun. [Tonyyenue, CBOMCTBA.

AmunHokucnotel. Knaccuduxanus, nzomepusi, ctpoeHue, Homenkinatypa. CTpoeHue ot-
JICJIbHBIX MIPEJICTaBUTENIed aMUHOKHUCIIOT: TJIMIIMH, aJlaHuH, (PeHWIATaHuH, IUCTEHH, Ce-
PUH, TJIyTaMUHOBasA KUcoTa, Tu3uH. [lonmydenue, pusnueckue u XuMUUECKHUE CBOWCTBA.
bunonspusie nousl. AMporepHocTh. OOpa3oBaHUE MOIUIIETITUIOB.

10. Baxxneiimme npupoaHble COCTUHEHUS.



Crtpoenue, GpU3NYECKUE U XUMUYECKHUE CBOMCTBA KUPOB, UX OMOJIOTHYECKAs POJib. YT-
neBoAbl, X kiaccudukamus. MoHocaxapuabl: T0Ko3a, GpyKTo3a, pubo3a, Je30KCH-
pubo3a. CtpoeHue, OTKPHIThIE U IUKINYECKHe (OpMbl. XUMHUYECKHE CBOMCTBA (Kak
anbAETU0B U Kak cnupToB). Jlucaxapuasl: caxaposa, Manbro3a. CTpoeHUE U XUMUYe-
ckue coiicTBa. [lonucaxapuapl: kpaxmai, nemttoio3a. CtpoeHue, GU3MUECKUE U XU-
MUYECKHe CBOWCTBa. [IpumMeHeHne n MenuKko-0rnoiornaeckasl posb yrieBoaoB. CTpoe-
HUE U cBOMCTBa OenkoB. CTpyKTypHasi opraHu3aius 0eaKoBoi MojeKysbl. BHyTpumo-
JEKYJSIPHbIE XUMHUYECKHE CBA3U. PU3NUYECKHE U XMMHUUYECKUE CBOMCTBA. L[BeTHBIE pe-

akimu 0eIKoB. bruonorudeckas poJib.

PexomMennyemas nureparypa.

OcHOBHA:

1. Epemun B.B., Ky3pmenko H.E., Tepenun B.U., [IpoznoB A.A., Jlynun B.B. Xumus
10 xnacc (yrinyOaeHHbIN ypoBeHb); MockBa, «IIpocsenienue», 2021.

2. Epemun B.B., Ky3pmenko H.E., [IpoznoB A.A., Jlynun B.B. Xumusa 11 kiacce (yr-
ny6nenHbIit ypoBenb): MockBa, «I[IpocBemenue», 2021.

3. HoBommnckuit .M., HoBomuuckas H.C. Opranudeckass xumus. YTayOJeHHBIN
ypoBeHb. YueOHoe mocobue mis 10 kmacca: Mocka, «Pycckoe crmoBo — y4eOHHK»,
2021.

4. Hopommnckuii M.W., HoBommnckas H.C. OOmias u HeopraHudeckas XuUMus. YT-
nyOneHHbI ypoBeHb. YuebHoe mocobue ans 11 kmacca: MockBa, «Pycckoe cioBo -
y4aeOHUK», 2021.

5. Xumus 10xmacc. YueOHUK a1 00mieo0pa3oBaTeIbHBIX OpraHu3aIui. YTiyOseH-
HbIil ypoBeHb. [ly3zakoB C.A., Mamnuna H.B., [Tonkos B.A.: Mocksa, «IIpocBeniaue»,
2020.

6. Xumust 11 kmacc. YaeOHUK 1151 001ieo0pa3oBaTeIbHBIX OpraHU3aluid. YTiyOseH-
Hbll ypoBeHb. IlyzakoB C.A., Mamnuna H.B., ITonkoB B.A.: Mocksa, «IIpocBernie-

Hue», 2020.

JlonoaHUTEnbHAS:




1. HoBommnckuii .M., Hosommuckas H.C. I'oroBumcsk EI'D. Tumbl XuMHYECKUX
3aa4y 1 crnocoObl ux peueHus. 8-11 knaccel. [locobue nns yyammxces: Mocksa, «Pyc-
CKO€ CIIOBO - yueOHuk». 2019.

2. HoBommnckuit M1.1., HoBommuckas H.C. T'otoBumcs k EnuHOMy rocynapcTBeH-
HOMY 3K3aMEHY: OpraHu4ecKas XUMHUs: TOcoOUe I YYalluXcs: TeOpus, yIpaxKHEHus,
3agaun, Tectol /.1, HoBommnckuii, H.C. HoBomunckas. -5-eu3n.-M.:000 «Pycckoe
CJI0BO-yueOHuK», 2018. - 177 c.

3. Xwumus 10-11 knacc. YrinyOneHHbli ypoBeHb. COOpPHUK 3aJlady W yIpPaKHEHUH. -

Bapsimosa U.B., ITonkos B.A.- Mocksa, «IIpocsemienue», 2021.



