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1HHPOI'PAMMA 110 XUMHWH

{Ipoepamma cocmaenena 6 coomeemcmeuu ¢ lIpumepHoimu npospammamu 6Cmynu-

MeNbHbIX K3aMeH08, paspabomanHbimu Munucmepcmeom obpazoearus PP (ITucemo
Murnucmepcmea obpasoseanus P® om 18 ¢espans 2000 2. Ne 14-51-129 un/12).

[Ipemmer u 3amaun xumum. MecTo XuMuH Cpeii €CTECTBEHHBIX HaYK.

1. OCHOBHEIE ITIOHSATHS XUMHUH.

ATOMBI ¥ MOJIEKYJIBI. XUMHUYECKUI 3JIEMEHT, IIPOCTOE BEILLECTBO, CII0KHOE BEIIECTBO, CMECH BEILLECTB.
[lomsaTe 06 amtorponHbix MomupHKausaX. OTHOCUTENBHAS aTOMHAsA Macca, OTHOCHTENbHAS MOJIEKY-
JsipHas Macca. 11ocTosHCTBO cocraBa BelecTBa. 3aKOH COXpaHEHHs Macchl. MoJIb — eIMHHIA KOJIH-
~4ecTBa BemectBa. MousipHas Macca. 3akOH ABOTafpo M €ro CIIEICTBHS. YpaBHeHue MeHieeeBa-
Knaneiipona. BajeHTHOCTE M CTENIEHh OKUCIIEHUSL.

2. Ctpoenue aroma. XuMu4deckas cBs3b. CTpOEHHE BEIECTRA.

CTpoeHHE siiep U JICKTPOHHBIX 0007109€K aTOMOB XHMUYECKUX JJIEMEHTOB. S, p, d- amemenTsL. [lepu-
OIMYECKUH 3aKOH M CTPOCHUE IIEPHOJUYECKON cucTeMBl M30TOmbl. THIBI XMMHYEeCKOM CBSI3U: KOBAa-
JIeHTHast (MOJIAPHAs W HEMOJIIpHAas), HOHHAS, BOAOPOAHAs, MeTammueckas. CTpoeHHe KOMIUIEKCHBIX
COEIMHEHUH. ATperarHble COCTOSIHHS BEIECTB, BEIECTBA aMOp(HBIE U KpUCTAUIMYECKHe. TUITHI KpH-
CTAJUTMYECKUX PEIIETOK.

3. PactBOpHI.

Bopa: ctpoenre MoneKyibl, (GU3HYECKHE M XHMHYecKHe cBoicTBa. Kpucramroruaparsl PactBopu-
MOCTb BCHICCTB, 3aBUCHMOCTh PaCTBOPHMMOCTH BEIICCTB OT MX IIPUPOJBI, TEMIIEPATYPhl U JaBJICHHUS.
luner pacTBOpoB (razoo0OpasHele, XKUAKUE, TBEPIbIE). BrIpaxkeHHe cocTaBa pacTBOpa: MaccoBast OJI,
obwemHas noid. [IpencraBnenne 0 KOJUIOMIHBIX pacTBOpax. 3HaYEHUE PaCTBOPOB B MEIUIIMHE U OHO-
JIOTHH, B OBITY. DyeKTpoiauThdeckas nucconuanus. Crenenb nucconmanuy. CHIbHBIE U CiabbIe HJIeK-
TpOIHUTEIL. VIOHHEIE ypaBHEHMS peaKIThii.

4. OCHOBHEIE 32aKOHOMEPHOCTHU IMPOTEKAHUS XUMHUYECKUX PEAKIIAIA.

Kraccuukarms peakiuii: CoeTMHEHNs, Pa3JIOKEeHHs, 3aMeleHns, 00MeHa. CKOPOCTh XHUMHUYECKUX pe-
aKIMH ¥ €€ 3aBUCHMOCTb OT Pa3IM4HEIX (pakTopoB. KoHcTaHTa CKOPOCTH XMMHMYecKol peakimiy. Kara-
mu3. TeroBbie 53QheKTEl XUMUYECKHX peakuuid. OOpaTIMOCTh peakiuy. XIMHUYECKOe PABHOBECHE H
yCJIOBHs €ro cMeleHus. OKHCIIUTEeNbHO-BOCCTAHOBUTEIBHEIE PEAKIMK, BAKHEHIINE OKUCIUTEIH M
BOCCTaHOBHUTENH. | IpencraBnenue 00 anexTponmse.

5. OCHOBHBIE KJIACChl HEOPraHMIECKUX COENMHEHHIA.
OKCHIIBI, OCHOBaHHUS, KHCIIOTEL, COMU (KIaccH(UKaIHs, HOMEHKIATYPa, CIIOCOOBI TOTYYEHHS W CBOM-
cTBa). AM(OTEPHOCTE. I HAPOIN3 COJIEH.

0. MeTaibl.

OOmras XxapakTepuCTHKa METALIOB: (GH3HMYECKHEe U XUMUYECKHe cBoicTBa. OOIME CIocoOb! MOMyde-
HUsI METAJUTOB. DJICKTPOXMMHYECKUH paji HanpspkeHui MetawioB. O0mas xapakrepuctuka 1A u IIA
FPYIII NEPHOANIECKOM cucTeMbl. CBOMCTBA HATPHS, KATHs, KAIBIIHSL, MAardusa U UX coeauueHui. JKect-
KOCThb BOJBI U CITIOCOOEI €€ ycTpaHeHusi. CBOMCTBA allFOMUHMS U €ro coenrHenuii. CBOMCTBA OKCHUIIOB U
THAPOKCHIOB Xpoma (+2), (+3), XxpoMaroB U quxpoMaroB. CBOHCTBA IMepMaHraHaTa Kajlvs: BOCCTAHOB-
JICHHUE NI€pMaHraHaT-uoHa B KUCJIOH, HEUTPAJIIGHOM U ILIEJI0YHOU cpenax. CBOMCTBA JKejle3a, OKCHUIOB U
THJPOKCHIOB Xkenesa (+2) u (+3). CBoicTBa OKCHIIA M THIPOKCHAA IIUHKA. MeIuKo-OnoI0rudecKoe
3HAUEHUE COCTMHEHUH YKA3aHHBIX METaJUIOB.

7. Hemeramnel.

Oomas xapaxkrepucruka IVA, VA, VIA, VIIA rpynn nmepuomudeckoi cucTteMsl. Bomopoa, ero Xumu-
YeCKHE U (PU3MYECKUE CBOMCTBA, MOJyYeHUE W MpUMEHeHHe. XJIop, ero (GU3MYECKHE U XUMUYECKUE
cBoiicTBa. CIIocOOBI IOIy4YEeHs ¥ CBOMCTBA XJIOPOBOAOPOAa B XJIopuaoB. Kucnopoaconepxalye Kuc-



JIOTBI XJIOpa U UX coyi. Kucmopos, ero mnojgydyeHue, cpaBHeHHE (PHU3HUYECKUX U XUMHYECKUX CBOMCTB
KUCJIOpOJa U 030Ha, OKHUCIIMTEIILHO-BOCCTAHOBUTENBHBIE PEAKIMU C YYaCTHEM IEPOKCHAA BOAOPOJIA.
Cepa, ee Qusnyeckre M XUMHUUYECKUE CBOMcTBA. CBOMCTBA M CIOCOOBI MONYUYCHUS COSTUHEHHI CEPBI:
CEPOBOJOPOA U CYIb(UIOB, OKCUIOB CEPhI, CEPHUCTON M CEPHOM KHCIIOT, CYJILMUTOB U CYIL(MATOB.
A30T, €ero (U3NYECKUEe U XUMHUUecKue cBoicTBa. CBOMCTBA aMMHaKa M cojIeil aMMOHHSL, OKCHUIOB a30Ta
(t1), (+2) 1 (+4), a30TUCTON KUCIOTHI 1 HUTPUTOB, a30THOM KHCJIOTEI M HUTPATOB. [lony4yeHne aMMua-
Ka ¥ a30THOM KHCJIOTEIL lloydenue pocdopa, ero ¢pusndeckre u XuMudeckue caoicrsa. CBOMCTBA CO-
eauHeHuH (ocdopa: dochuna u Gocdunos, okcuaos pocdopa (+3) u (+5), Mera- u opro-hochopHOi
KHCTIOT U (pocaroB. Yriepos, ero Gpunyeckne u XuMIdeckre cBoicTBa. CBOMCTBA M CIIOCOOBI HOIY-
YEHUS OKCHUJIOB YIJIEpOJa, YTOJBHOH KHCIIOTEI M KapOOHATOB U ruapokapboHaroB. CBOMCTBAa KpEMHUA,
OKCHJIa KpEMHHS, KPEMHHUEBOU KUCJIOTHI ¥ CUJIUKATOB. MeMMKO-0OHOIOrHUecKoe 3HaYeHUE COEMUHEHMMH
YKa3aHHBIX HEMETAJLIOB.

3. Teopernueckue Mojg0KEHNS OPraHNYeCKOMH XUMHH.

Teopus XMMHUYECKOro CTpOEHHs opraHudeckux coenunenuii A.M. Bytineposa. M3omepus. I'omomnoru-
YCCKHE PANbL. OJIEKTPOHHAs MPUPOAA XUMHUYECKUX CBS3€H B MOJIEKYJIAX OPraHMYECKHX COCOUHEHHIA,
CIIOCOOBI pasphbiBa CBS3€H, IOHATHE O CBOOOMHBIX paJuKalaX. DJEKTPOHHOE M IIPOCTPAHCTBEHHOE
CTPOCHHME MOJICKYJI Ha IIpUMEpe METaHa, STUJIEHA, aueTuiieHa u Oen3ona. I[loHsTue o rubpumusanuu
aTOMHBIX opOuTanei. [IoHsaTHE O B3aMMHOM BIIMSHHHM aTOMOB Ha IIPHMMEPE HECKOIBKUX COCOUHEHUIA
(Tomyou, peHoJI, XJIOpYKCyCHAs KUCIOTa U JIp.). [IpUHIMITEI HOMEHKIATYpPhl OPraHUYECKUX COE/IHHE-
HUM.

OOmre MOHATHS XMMHH BBICOKOMOJIEKYJISIPHBIX COSMHEHHUH (MOHOMED, IIOJIMMED, IEMEHTAPHOE 3BE-
HO, CTENICHb IOIMMEpH3aluu). I lomamepsl, momyyaeMble B peakIuy MOIMMEPU3AIHH: IOJIUITUIEH, TI0-
JIATIPONIWIIEH, TOJMBUHWIXJIOPHJ, MNOJIMCTHPOJI, MonuMeTwiIMeTakpuiar. [lomuMepsl, monyyaemele B
peaKIuy IMOJIMKOH/ICHCAITHH: (PeHOI(OpMaIbAETHIHAA CMOJIa, OCIKH, IIOJIHCaXapH/Ibl. |

9.OCHOBHBIE KJIACChl OPraHHYECKUX COEIHMHEHMUIA.

['omomornyeckuii ps MpeAenbHbIX YIIIEBOJIOPOAOB (ATKAHOB), HX 3JIEKTPOHHOE U IIPOCTPAHCTBEHHOE
crpoenue (sp® - rubpumusanus). Meran. HoMeHKnaTypa ajIkaHos, [IOJIy4YeHUE, (PU3UIYECKHUE U XHMHYE-
cKue cBoicTBa. [ lukiionapadgunel, noaydeHue, CBOHCTBA.

ODTUIICHOBBIE YTJIEBOIOPOIBI (JIKEHEI). J[BOMHAs CBSA3b, SpP” - THOpUIM3anys. | OMOJIOTHYIECK i s all-
KEHOB. HOMEHK/IaTypa ajKeHOB, X CTpPOEHHE, IMOJydYeHHe, (H3MYECKHE M XHUMHYECKUE CBOMCTBA.
OKuClIeHre NEPMaHIaHaTOM Kajusl HENpPEIENbHBIX YIJIeBOAOPOAOB. KpeKMHr M MHpOIH3 OpraHuye-
CKUX COCIUHEHUM. '

JleHOoBRIE YIIIEBOAOPOABL, TUBUHILUI U m3omnpeH. [lomydenue, xumudeckue ceoiictBa. [IoHsATHE O CO-
MPSDKEHUU CBSI3EH.

AnetuinieH U ero romoiioru. Crpoenue, sp-rubpuauzanusd. Ilonydenue, ¢usudeckue U XUMUYECKHE
CBOHCTBA.

benzon. Jnexrponnoe crpoenue. Ilonydyenue, pusmueckue, xuMudeckue cBoicTBa. OKUCIECHHE IIED-
MaHraHaToM Kays roMoJiorosB Oensosia. [IpaBuna 3amernieHns B O€H30JI5HOM KOJIBIE. B3auMOCBS3E
IpEeAEIbHBIX, HENPEAEIBHBIX U apOMaTHYECKHUX YITIEBOI0POIOB.

Cruprel. CtpoeHue, KiacCH(pUKanys, HOMEHKIATypa, U3oMepus. MHOroaToOMHBIE CIUPTHI (3THIIEH-
[JIMKOJIb, NNIALIeprH). Pu3nyeckue cBoicTBa. BogopoaHas cBs3b, €€ BIMIHNE Ha (GH3MYECKHE CBOMCTBA
ciupToB. llomydenue, xumudeckue cBoicTBa. KayecTBEHHas peakius Ha MHOTOATOMHEIE CITHPTEL
[Ipumenenre U MeIUKO-OUOJIOrMYECKOE 3HAYEHHE CITHPTOB.

Oenonbl. Homenknarypa. CtpoeHue, IojgydeHHE W XMMUYECKHE CBoMcTBa. IIpuMenenue deHoja B
[IPOU3BOJICTBE ILTacTMAce ((heHonpopMansaeruIHbIE CMOJIBI) H B CAHUTAPHOM IPaKTHKE.

AnpIeruapl. JJIEKTPOHHOE CTPOCHUE KapOOHMIIBEHOM rpynibl. OTaenbsHbIe OpeacTaBuTend. HoMenkia-
Typa. llomydyeHue, ¢pusnyeckne M XHMHYECKHE CBOMCTBA. Peakimy OKHCIIEHUS M NPHCOCHMHEHMS.
[IppuMeneHne B MEQUIIMHE U CAHUTAPHOM IpakTHKE ((hopMabIETh/). |
KapOoHoBeie kuciotel. Knaccudukamus. M3omepns u HOMEHK/IaTypa. DJIEKTPOHHOE CTPOEHHE Kap-
OOKCHJIBHOM rpymniibl. OTHENbHEBIE MIPEACTABUTENIM OJHOOCHOBHBEIX KapOOHOBBEIX KHMCIOT. [lonydenue,
(pu3mUYECcKre U XUMHUYECKHUE CBOMCTBA. IIpenenbHbIe BRICIIME XXUPHBIE KUCIIOTHI (ITAJIbMUTHHOBAS, CTE-



aprHOBast). OCOOCHHOCTH XMMMYECKUX CBOWCTB MypaBBMHOU KHUCIOTHL OOpasoBaHHE CIOXKHBIX S(H-
POB.

HemnpezenpHbIe 0JHOOCHOBHEIE KADOOHOBBIE KUCIIOTHI (AKPHIIOBAs, METAKPHIIOBAS, OJIEMHOBAs). Du3w-
UCCKHE W XMMHYCCKUE CBOMCTBA. |lommmeprl Ha ux ocHOBe. IIpuMenenne. J[ByXOCHOBHBIE KHCIIOTHI.
I'Bepapie u KUIKHE MBUIA, UX CBOMCTRBA.

A30TCOZIepKalliie COCNMHEHH. AMUHBL: aMdaTiHyeckie U apoMarudeckue. Knaccubuxans, CTpoe-
HHC, H30MEPHs, HOMEHKIaTypa. PU3HYECKHEe U XUMUYECKHE CBO¥MCTBA. OCHOBHOCTB, 00YCIOBIEHHAS
HaJIMYUEM HETIOJICTICHHOH 3JICKTPOHHOM I1apkl y a3oTa. AHWIMH. [Tonyyenue, cBolicTaa.
AMHMHOKHUCIIOTEL Kitaccuukanus, u3oMepus, CTpoeHne, HoMeHKIarypa. CTpoeHHe OTAEIbHbIX Mpe]-
CTaBUTEJICH aMUHOKHUCIIOT: IIMIIMH, aJlaHVH, (eHIWIAIaHuH, IUCTENH, CEPHH, INyTAMHHOBAS KHCJIOTA,
mu3uH. llomyyenue, ¢pusmieckue 1 xumudeckue cBoicTsa. bumossprsle HoHBL AMdoTepHOCTh. O6pa-
30BaHUE ITOJTUIIEIITHIOB. |

10. Baxkneiimme npHpoaHbIE COENUHEHUS.

CTpoeHue, PU3NYECKUE U XUMHYECKHE CBOMCTBA HKHUPOB, X OHOJIOrHYecKas POJIb.

YITeBopl, UX Knaccupukarus. MoHocaXxapuis!l: IM0K03a, GpyKTo3a, pubo3a, Ie30Kcuprubo3a. Crpoe-
HHE, OTKPBITHIE ¥ IUKIIMIECKHE (POpMBI. XMMHYECKUE CBOMCTBA (KaK albJerHA0B U KaK CIUPTOB). [Iu-
caxapuzpl: caxaposa, ManbTo3a. CTpoeHHe W XUMUYeCKHe CBoicTBa. [Tonmcaxapuipl: kpaxma, me-
mono3a. Ctpoenue, (HU3NYECKHEe U XUMHUYECKHE CBOMCTBA. [I[pUMEHEHHe M MeIMKO-OHOJIOrMdecKas
POJIb YTJIEBOJIOB.

CTpoerue u cBoiictBa OenkoB. CTpyKTypHas OpraHu3aius OEJKOBOH MOJIEKYJIbL. BryTtpuMo-
JICKYJIIPHBIC XUMHYECKHE CBA3U. DH3HYCCKHE M XUMHYECKHE CBOMCTBA. I[BeTHEBIE peakiuu OENKOB.
buonoruyeckas poJie.

PexomeHnnyemas muTepartypa.
OcHOBHas:
Hosommnckuii 1.M., Hopommmackas H.C., Xumus. 8 xmace. Yuebuuk. - M.: 2013. - 224 c.
Hosommnckuit .M., HoBommackas H.C., Xumus. 9 knacc. Yue6uuk. 7-¢ u3a. - M.: 2012. - 256 c.
HosommHckuit M.M., HoBommnckas H.C., Xumus. 10 (11) knacc. IIpoduisHBI ypoBeHb. Yueb-
HUK. 7-e u31. - M.: 2013. - 424 c. :
["abpuensan O.C., Kapuosa A.A., Octpoymos W.I'. Xumus: Opranndeckas xumus: Yue6auk wis 10
Kjacca 001eo0pa3oBaTenbHbIX yupexneHuii — M: 2007. — 368 c.

JlononHuTENBEHAS:

XomueHko ['.I1. Ilocobue mo XuMuu JiId OCTYIAOIIKX B By3bl. M.: Bricmas mkosa, 2002.

Xomyerko I.I1., Xomuenko M.I". C60pHUK 3ama4 110 XMMHH I TIOCTYNAONIMX B BY3bL. M.: Briciias
mkosa, 2002.

Kyspmenko H.E., Epemun B.B., ITorkos B.A. Havana xumun. CoBpeMeHHBIH Kype IS IOCTYIAIOIINX
B BY3bL. M: Ok3amen, 2002. |

EropoB A.C., Tuonucees B.JI. u np. Xumus. [Tocobue-penerurop. Pocros-na-Ilony: M3natenscTso
«Denuxcy, 2008. |

CnecapeB B.W., Aunpeesa NL.1. u np. Tpenaxep no xumun mjis aOUTYpHEHTOB U CTYAEHTOB. CaHKT-
IlerepOypr: Xumuzaar, 2003.

[lysakoB C.A., ITonkos B.A. Ilocobue no xumuu. [TporpamMmel, BOIpOCHl, yIpaxHeHus, 3amaun. O6-
pasibl 3K3aMeHalMOHHBIX OmieToB. M.: Bricimas mkosa, 2001.



