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HOPOI'PAMMA 110 MEJJMIIMHCKOW XUMUH

Hpoepajwwa cocmaeneHa 6 coomeemcmeuu C HpuMeprmu npoecpammamu eCmynu-

MENbHLIX IK3AMEeH08, paspabomannvimu Munucmepcmeom obpazosanus PO (Ilucvmo
Munucmepcmea obpasosanus P® om 18 gpespans 2000 e. Ne 14-51-129 un/12).

HpCI[MeT U 3aJa4u XHUMHHU. MecTo XxumMmu Cpe€an €CTCCTBCHHBIX HAYK.

1. OCHOBHBIC TOHATHST XUMHH.

ATOMBI U MOJIEKYJIbl. XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO,
cMmech BemiecTB. [lonsTue 00 amwtoTponHbeix Moaudukanusax. OTHOCUTEIbLHAS aTOMHAs
Macca, OTHOCHUTEIIbHAsg MOJIeKyJiipHas mMacca. [IocTosTHCTBO cocTaBa BElIECTBA. 3aKOH
COXpaHEHUs1 MacCchl. MoJIb — €IMHHUIIA KOJIMYECTBA BelllecTBa. MolsipHasi Macca. 3aKOH
ABorasipo u ero cieactBus. YpaBHeHue MeHeneeBa-Knanelipona. BaneHTHOCTh U
CTEIIEHb OKHCIJICHUS.

2. Ctpoenue aroma. XuMuueckas cBsi3b. CTpOCHHE BEIECTBA.

CtpoeHue siep M DICKTPOHHBIX 000JIOUEK aTOMOB XHMHYECCKHMX JJIEMEHTOB. S, p, d-
aneMeHThl. [lepuoanueckuii 3aKOH W CTPOCHUE TMEPUOIUYECKON CHUCTeMbl. M30TOIbI.
Tunel XMMUUECKON CBS3M: KOBaJIGHTHAs (TOJISIpHAS W HETOJISIpHAsI), MOHHAS, BOJIOPO/I-
Hasi, MeTayutndeckas. CTpoeHHe KOMILIEKCHBIX COSIMHEHHMHA. ArperaTHble COCTOSHHS
BEIIIECTB, BEIIECTBA aMOP(HBIC U KpUCTAIUTMYECKUE. THUIBI KPUCTATINISCKUX PEIIETOK.

3. PacTBOpHI.

Bopna: ctpoenne Mosnekyibl, pU3HUecKue 1 XuMU4eckue cBoiicta. Kpucramioruaparsl.
PacTBOprMOCTH BeIEeCTB, 3aBUCUMOCTh PACTBOPUMOCTH BEUIECTB OT UX MPHUPOJIbI, TEM-
nepaTypbl U JaBlieHus. TUIbl pacTBOPOB (Ta3000pa3HbIe, )KUIKUE, TBEpIbIe). Boipaxe-
HHE COCTaBa pacTBOpa: MaccoBas J10Jisi, 00beMHast 1oiist. [IpencraBienne o KOIIOUIHBIX
pacTBopax. 3HAYEHHE PACTBOPOB B MEAMIIMHE U OWMOJIOTHH, B OBITY. DIEKTPOIUTHYC-
ckas nucconumarus. Crenens aucconuanui. CHUIIbHBIC U cllabble 27eKTpouThl. loHHBIE
YPAaBHEHUS PEAKLINN.

4. OcCHOBHBIE 32aKOHOMEPHOCTH TIPOTEKAHHUS XUMUYICCKIX PEAKIINH.
Knaccudukanus peakiuii: CoOeMHEHUs, Pa3IoKeHus, 3aMenienus, ooMeHa. CKOpOCTh
XUMHAYECKUX PEaKIUi U €€ 3aBHCUMOCTb OT pa3nuyHbiX (pakTopoB. KoHcTaHTa ckOpo-
ctu xumudeckor peakiuu. Karanmus. Ternossie a¢dexts xumudecknx peakmnuid. O6pa-
TUMOCTh PEAKITUH. X UMUIECKOE PAaBHOBECHE M YCIIOBHSI €ro cMetieHus. OKUCIUTETHHO-
BOCCTAHOBHTEJIbHBIC PEAKIINH, BAKHEUIIINE OKUCIUTENN i BoccTaHOBUTeNM. [Ipencras-
JICHUE 00 AJIEKTPOITH3E.

S. OcHOBHBIE KJIaCChl HEOPraHUYECKUX COETMHEHU.
Oxcubl, OCHOBaHMS, KUCIOTHI, CONU (Kiaccu(puKamms, HOMEHKIIATypa, CIIOCOOBI MOITy-
YeHUs U cBOICTBa). AMbOoTepHOCTb. [ Haponu3 comneil.

6. Mertaibl.

OO6m1as xapakTePUCTHUKA METAIOB: (PU3MUECKUEe W XUMHUUYECKHe cBorcTBa. O0IIMe cro-
COOBI MOJTYYEHHUSI METAJIOB. DJNEKTPOXUMHUUECKUNA paJl HanpsKeHUuH MetauioB. OO0mias
xapakrepuctuka [A u |lA rpynn nepuonuueckoit cuctembl. CBONMCTBA HATpPHsI, Kalus,



KaJblMs, MarHusi U UX coeAuHEeHUH. JKecTKOCTh BOJBI M CIOCOOBI €€ yCTpPaHEHHUS.
CBolicTBa aIrOMUHUS U €ro coeauHeHud. CBOMCTBA OKCHJIOB M TMJIPOKCHIOB XpoMa
(+2), (+3), xpomaroB u guxpomatoB. CBOICTBA MepMaHraHaTa Kallisi: BOCCTAHOBJICHHE
IIEPMAHraHaT-WOHA B KUCJIOW, HEUTPAJIbHOW M HIENOYHOM cpenax. CBOMCTBa Kejesa,
OKCHJIOB U THIIPOKCHIOB xkeie3a (+2) u (+3). CBoiicTBa OKCHAa U THAPOKCUIA IIMHKA.
bronornueckoe 3Ha4eHNE COEAMHEHNI YKa3aHHBIX METAJUIOB, IPUMEHEHUE B MEIULIVHE
1 (papMarum.

1. Hewmerannel.

Oobmas xapakrepuctrka [VA, VA, VIA, VIIA rpynn nepuonnyeckoit cuctemsl. Bomo-
PO, €ro XUMUYeckue U (pu3nyecKue CBOMCTBA, MOJYUYEHHE U MPUMEHEHHE. XJIOop, ero
¢usnueckre U xumudeckrue cBorcTa. CriocoObl MOTYyUYeHHs U CBOMCTBA XJIOPOBOIOPO-
na 1 xjaopunoB. Kucnopoacoaepikaiiue KUciaoThl xjiopa U ux conu. Kucnopona, ero mo-
Jy4eHUe, CpaBHEHUE (PU3NUECKUX U XUMUYECKUX CBOMCTB KUCIOPOAA U 030HA, OKUCIIU-
TEeJIbHO-BOCCTAHOBUTENIbHBIE PEAKIMK C y4acTHeM rnepokcuaa Bogopoaa. Cepa, ee ¢u-
3UYEeCKHe U XMMHUYECKHe CBOMCTBA. CBOMCTBA M CIIOCOOBI MOJTYYEHHS COCTMHEHUN ce-
pBI: CEpPOBOJIOPO/IA U CYJIb(PUIOB, OKCUIOB CEPhI, CEPHUCTON U CEPHON KUCIOT, CYJIb(hu-
TOB U CyJb(paToB. A30T, ero (pu3nyeckrue U XuMuueckue cBoiictsa. CBOMCTBA aMMHaKa
U COJIel aMMOHUS, OKCHJIOB a30Ta (+1), (+2) u (+4), a30TUCTOM KUCIOTHI U HUTPUTOB,
a30THOM KHCIOTHI U HUTPATOB. [lomyueHre ammuaka u a30THOM KUCIOTHI. [lomyuenue
docdopa, ero puznueckue u xuMuueckue cBoiictpa. CpoiicTBa coequHeHnn (pocdopa:
dochuna u dpochumo, okcuaop docdopa (+3) u (+5), mera- U opro-hochopHON KHUC-
70T U docdaroB. Yriepo, ero pusnueckue U XuMudeckue cBoiictsa. CBOWCTBA U CIIO-
COOBI MOJTyYEHUsS] OKCUJIOB YTJIepo/ia, YroJbHON KUCIOTHI M KapOOHATOB U TUAPOKApOO-
HaTtoB. CBOMCTBA KPEeMHHUS, OKCH/Ia KPEMHHSI, KPEMHHEBOM KHUCIOTHI U CHJIMKATOB. Me-
JTMKO-OMOJIOTMYECKOE 3HAUEHUE COSIMHEHHI YKa3aHHBIX HEMETAJUIOB.

8. TeopeTdecKne MOJIOKEHNA OPraHUYECKOU XUMUU.

Teopuss XUMHUYECKOTO CTPOCHUSI OpraHndeckux coenuHenuit A.M. bytieposa. N3ome-
pust. ['omosiornueckre psabl. DNEKTPOHHAS MPUPOAA XUMUUYECKHUX CBSI3€H B MOJIEKYJIax
OpPraHUYeCKUX COCTUHEHUM, CIIOCOOBI pa3phiBa CBA3EH, MOHATHE O CBOOOJHBIX parKa-
nax. DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ Ha MpUMEpPE METaHa, 3TH-
JieHa, arieTuiieHa U Oen3ona. [lonaTue o rubpuau3anuu aToMHBIX opOuTaneit. [lonsarue
O B3aMMHOM BJIMSTHUM aTOMOB Ha TPUMEPE HECKOJIBKUX COCMMHEHHH (Tomyou, (heHod,
XJIOPYKCYCHAsl KUCIIOTA U Ap.). [[pUHIMITBI HOMEHKIATYpbl OPraHUYECKUX COETUHEHUMN.
OOmue MOHATHA XUMHH BBICOKOMOJEKYJISIPHBIX COEAMHEHU (MOHOMEp, MOJHMMED,
AJIIEMEHTapHOE 3BEHO, CTENEHb MojimMepu3anuu). Ilomumepsl, mosyyaeMble B peakiyu
MOJIMMEPU3ALUU: TIOJIMATUWICH, TMOJUIPONUIIEH, MOJIUBUHWIXIOPH, MOJUCTUPOI, IO-
JMMETWIMETAKpUIIaT; MPUMEHEHHE B MeHUIMHE. [lonmMepsl, monydaeMble B peakiiiu
MONIMKOH IeH A : (peHOoIPOopMaTbaeTHIHAS CMOJIa, OETIKH, TTOJTUCaXapu/Ibl.

9. OcHOBHBIE KJIaCChl OPraHUYECKUX COESAUHEHUIA.

I"'oMonornueckuii psji npeAebHbIX YIIIEBOAOPOIOB (AIKAHOB), UX AJIEKTPOHHOE U MPO-
CTPaHCTBEHHOE CTPOCHHUE (sp3 - rubpumzanusi). Meran. HomeHknaTypa ajikaHoB, Io-
ny4yeHue, (pu3nueckue U Xxumudeckue comcrtBa. Luknonapadunsl, noixyyeHue, cBO-
CTBA.

OTUJICHOBBIE YIIIEBOJAOPObI (asikeHbl). [[BoiiHAas CBS3b, sz - rubpuuzanus. ['omono-



TMYECKUI psii ankeHoB. HomeHkmaTypa ajnkeHOB, UX CTPOEHHUE, MOJydyeHue, (huznye-
CKHE U XUMHUYECKHE CBOMCTBA. OKUCIIEHNE NTEPMAHTaHATOM KaJIMsl HETIPEAEIbHBIX yTle-
BOOPOAOB. KpekHHT ¥ MUpOJIN3 OpraHNYeCKUX COSUHEHUM.

JIueHoBbIe YIIIEBONOPOABI, ITUBUHWI U H30mpeH. [lonyyeHue, XMMUYECKUE CBOWCTBA.
IToHsTHE O COIPSIKEHUN CBA3EH.

Auerunen u ero romoioru. Crpoenue, sp-rudpuauzanus. [lonydyenue, ¢pusndeckue u
XUMHYECKHE CBOWCTBA.

benzon. DnexrponHoe crpoenue. Ilonydenue, ¢usznueckue, XUMHUYECKHE CBOWCTBA.
OxucrieHue nepMaHraHaToM Kajiaus romojioroB Oensona. IlpaBuna 3amernienust B OeH-
30JIBHOM KOJIbLIE. B3anMOCBS3b IpeNEabHbIX, HENMPEAEIBbHBIX U APOMaTHUYECKHUX YIJIe-
BOJIOPOOB.

Cruptel. Ctpoenue, KiacCUPUKAIMsI, HOMEHKIATypa, H30Mepusi. MHOroaToMHbIe
CHMPTHI (3TWIICH-TJIMKOMb, TIULepuH). Ousnueckue cBoicTBa. BomopoaHas cBs3b, ee
BIMSIHUE Ha u3nyeckue cBoiicTBa criuptoB. [lonyuyenue, xumuyeckue coiicta. Kaue-
CTBEHHAs peaKiifsi Ha MHOTOaTOMHBIE CIIUPTHI. [IpuMeHeHne u MeTMKo-0uoI0rnuecKoe
3HAYEHUE CIIUPTOB.

®enonbl. Homenknatypa. Ctpoenue, noiayyeHue U XuMudeckue coicTsa. [Ipumene-
Hue ¢eHojia B MPOU3BOJICTBE IiacTMace (heHondopMalibIeruIHbIe CMOJIbI) U B CaHU-
TapHOM MPAKTHKE.

Anprerunpl. DIEKTPOHHOE CTpoeHUE KapOOHWIbHOU Tpynmbl. OTaeNbHbIE MPeICTaBuU-
tenu. Homenknarypa. [lonmyuenue, ¢usnyeckne u XUMHUYECKHE CBOMcTBaA. Peakimu
OKHMCJICHUSI U TpucoenuHeHus. [IpriMeHeHre B MEOUIIMHE W CAHUTAPHOW IPAKTHKE
(popmanbaerun).

Kap6onoseie kucnotsl. Knaccuduxarms. M3omepus u HOMEHKIATypa. DJIEKTPOHHOE
CTpoeHHe KapOOKCHIIbHOM Tpyrimbl. OTeNbHbIE IPEACTABUTENN OJHOOCHOBHBIX KapOo-
HOBBIX Kucior. [lonmydyenue, pusmdeckre m xumuueckue cBorctsa. [IpenenbHbie BBIC-
M€ >KUPHBIE KUCIOTHI (MAJIbMUTHUHOBAs, CTeaprHOBas). OCOOEHHOCTH XUMHUYECKUX
CBOMCTB MYPaBbUHOM KHCTIOTHL. OOpa3oBaHUE CIOKHBIX APHPOB.

HenpenensHbie 0IHOOCHOBHBIE KApOOHOBBIE KUCIIOTHI (AKPHIIOBAs, METAKPUIIOBasi, OJie-
nHOBasA). Pu3nUeckue U XuMudeckue cpoictpa. Ilommmepsl Ha ux ocHoBe. [Ipumene-
Hue. JIByXOCHOBHBIE KUCIOTHIL. TBEp/IbIE U )KUJKUE MbLIA, UX CBOMCTBA.
A3otconepxaiiie coeluHeHus. AMUHBL: anudarndyeckue u apomarudeckue. Kiaccu-
¢ukanus, cTpoeHue, u3oMepusi, HoMeHKnatypa. duzndyeckue U XUMHUYECKUE CBOUCTBA.
OCHOBHOCTb, OOYCIIOBJIEHHAs HAJIMUYMEM HETOJECNICHHOM 3JIEKTPOHHOM Mapbl y a3oTta.
AnunuH. [lomydyenue, cBoKCTBa.

Amunokucnotsl. Knaccudukanus, nzomepusi, CTpoeHre, HoMeHki1aTypa. CTpoeHue oT-
JIeNTEHBIX TPEACTABUTENICH aMIUHOKHUCIIOT: TIUIVMH, alTlaHrH, (eHIIATaHrH, [INCTEHH, Ce-
PYH, TIIyTaMHUHOBAsI KUCIIOTA, JI3uH. [lonydenune, pusnueckue u XUMUIECKHE CBOMCTRA.
bunonspusie nonsl. AMdoTtepHocTb. OOpazoBaHKE MOTUIETITHIOB.

10. Baxxueiimue TpUPOTHBIE COSTUHEHHUSI.

CrtpoeHnue, pu3ndyeckue 1 XUMUYECKIE CBOMCTBA KUPOB, UX OMOJIOTHYECKast POJIb.
VYrneBoasl, ux kinaccudukanus. MoHocaxapuabl: IoKo3a, Gppykroza, prudo3a, 1e30K-
cupr6o3a. CTpoeHHE, OTKPBIThIC W IUKINYeCKUue (opMbl. XUMHUYSCKHE CBOMCTBA (Kak
aJTBJICTUIIOB U KaK crmpToB). Jlucaxapuuel: caxapo3a, MajibTo3a. CTpOSHHE U XUMHYE-



ckue cpoiicTBa. [lonucaxapuael: Kpaxmai, nemnonosa. Ctpoenue, GU3NYecKre U Xu-
MUYecKHe cBOMCTBA. [IpuMeHeHe nu MeTMKo-Onoaoru4eckas posib yriieBoI0B.
Crtpoenue u cBoricTBa 0enkoB. CTpyKTypHasi Opranusaiiusi OeIKoBOM MOJIeKysIbl. BHyT-
PUMOJIEKYJISIPHBIE XUMUUYECKHUE CBsI3U. PU3NUECKUEe U XMMUYECKHE CBOMCTBA. [IBEeTHBIE
peakuuu 6enkoB. buonornyeckas posib.

Pexomennyemas nureparypa.
OcHoBHas:

1. Epemun B. B., Ky3smenko H. E., Tepenun B. U., lpo3nos A. A., Jlynun B. B.
Xumus 10 knacce (yrayOneHHbI ypoBens); Mocksa, «IIpocBemenuey, 2021.
2.Epemun B. B., Ky3pmenxo H. E., lIpoznos A. A., Jlynun B. B. Xumus 11 knacc
(yrnyOnennsit ypoBeHb): Mocksa, «IIpocsemienue», 2021.

3. HoBommuckuit U.1., HoBommuckass H.C. Opranuueckast xumusi. YTi1yOJ€HHBIHI
ypoBeHb. Yuebnoe nocobue s 10 knacca: Mocksa, «Pycckoe ciioBo — y4eOHUKY,
2021.

4. Hopommnckuit M.W., Hoommackass H.C. OOmiast 1 HeorpaHudeckasi XUMHUs.
VYrinybnenHslil ypoBeHb. YueOHoe nocooue a1 1kmacca: Mocksa, «Pycckoe cioBo
- yueOHuk», 2021.

5. Xumus 10 knmace. YueOHUK aiist 0011eo0pa3oBaTeIbHbIX OpraHu3aiuii. Y rryoieH-
HBIN ypoBeHb - [Ty3akoB C.A., Mamnuna H.B., ITonkoB B.A. :Mocksa, «IIpocseiie-
uuey, 2020.

6.Xumus 11 xknacc. YueOHUK a1 0611eo0pa3oBaTesIbHBIX OpraHu3aluii. YTiayoieH-
HBIN ypoBeHb - [Ty3akoB C.A., Mamnuna H.B., [TonikoB B.A.: Mocksa, «IIpocseiie-

uue», 2020.
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CKOE CJIOBO-yueOHUK», 2018. - 177 c.

3. Xumus 10-11 kmace. Yrryonéunasiii ypoBeHb. COOpPHHUK 3a/1a4 ¥ YIPaKHEHHH .- |
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