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HNPOI'PAMMA 1O XUMUHU

IlporpamMma cocTasieHa B COOTBETCTBHH C [Ipumepneivu  nporpammamu
BCTYIMTEIILHBIX 9K3aMEHOB, paspaboTanHsiMu MuHHCTEpCTBOM 06pasoBanms Pd
(ITucemo Mununcrepersa obpaszosanust P® ot 18 despans 2000 r. Nold-51-
129un/12).

Ipenmer u 3amauu xuvumu, Mecto XuMuu Cpely eCTECTBEHHBIX HaYK.

1. OCHOBHEI€E MTOHATHA XUMHH.

ATOMBI U MONEKyIBl. XUMHYECKHil S7eMEHT, IPOCTOE BEIIECTBO, CIONKHOE Bele-
CTBO, cMmech BemecTs. [Tonstue 06 amnorponueix Mogubukanusx. OTHOCHTEIbHAS
aTOMHAasi Macca, OTHOCHTeNbHAs MOJIEKYyJIsIpHas mMacca. [10CTOSHCTRBO COCTARA Be-
WIECTBA. 3aKOH COXpaHEHMs Macchl. MoJb — eIMHAIA KOHIeCTRa BelecTsa. Mo-
JIApHAas Macca. 3aKoH ABOrajfipo ¥ ero clencTBHSL. YpaBuenne Menneneena-
Knaneiipona. BanenTHOCTE i cTerens okucTenys..

Z Crpoenue aroma. Xumudeckas cBsizb. CTpoeHHe BermecTsa,

Crpoenue sjiep 1 37EKTPOHHBIX 0BOTOUEK ATOMOB XHMHYCCKUX DIEMEHTOR. 5y B
d-aneMenThI. [leproanyeckuit 3aKon u CTPO€HHE NECPHOAUYECKOH cucTeMsl. M3o0-
TOMBL. THITEI XUMHUYECKOH CBA3M: KoBaneHTHas (IOISIpHas 1 HEIIONApHas ), HOHHAS,
BoJlopoaHast, MeTauinyeckas. CTpoeHne KOMITEKCHBIX COeJMHEHNHA. Arperarasie
COCTOAHMA BEILECTB, BEWIECTBA aMOP(pHEIE H KPUCTALTHIECKHe. THITBI KPUCTAILIH-
YECKHUX PelleToK.

3. PactBopsr.

Bona: cTpoerne MomneKyiibl, (hUHUECKIE U XUMUYCCKIe CBONCTEA Kpucrammorua-
pathl. PacTBOPUMOCTE BEUIECTB, 3aBHCHMOCTD PACTBOPUMOCTH BELICCTE OT 1X [pu-
POJIBL, TEMIICPATYPEL U NaBJEeHUS. TrIIbI pacTBOPOB (ra3o00pasHble, XKUIKHE, TBEp-
neie). Belpanenue cocrasa pacTBopa: MaccoBast OIS, OOHEMHAS OIS, [Ipencrasmne-
HHUE OKOJUIOMJTHBIX PacTBOpax. 3HAYEHHe PACTROPOB B MEAUIIMHE U OHOJIOTHH, B
OBITY. DneKTponuTHYecKas pucconmanyst. Crerens Auccoiaimn. Crilbube 1 cia-
OBIe 9JIeKTPONMUTEL VIOHHBIE ypaBHEHUA peaKLiuii.

4. OCHOBHbIE 3aKOHOMEPHOCTH NPOTEKAHMS XUMITIECKIX PeakLni.
Knaceuuranms peaknuii: coeannenms, pasioxenus, samenienus, obmena. CKo-
POCTL XUMHYECKHUX PEaKIMH ¥ ee 3aBHCUMOCTh OT pasiuyHbix (axropor. KoH-
CTaHTa CKOPOCTH XuMmyeckod peaknun. Karamus. Ternosbie sddexTs xumuye-
CKUX peakimi. OOpatMocTh peakimu. XHMHYECKOe PABHOBECHE U YCIOBHS €ro
cMemeHust. OKUCIUTeTHHO-BOCCTAHOBUTENBHDIC PEAKIHH, BAKIICHIITHG OKHCIHTEIH
1 BoccTanosuteny. [Ipencrasnenue o6 snekrponuse.

5 OcHOBHEBIE KI1aCChHI HEOPTIaHHYECKHUX COCIMHCHH.
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Okcunpl, OCHOBaHHS, KMCIOTSL, CONY (knaccubukauys, HOMEHKIATYPa, CIIOCOOHI
IIOITyYCHHSI U CBOUCTBA). AMPOoTepHOCTE. ['Htponuzcoei.

6. Meraer.

Obuiast xapakTepucTHKA METAIUIOR: (U3HUCCKHE U XHMUUCCKHC CBONCTEA. Obmre
CIOCOOBI ITONyYeHNs] METAILIOB. DNEKTPOXUMHUCCKET PsiJl HANpsHKECHUE METaslIoB.
OOmiast xapaxtepucruka IA u IIA rpynn NEPUOAMIECKON cucTeMbl. CBOMCTRA
HATPHA, KallWsd, KaILIHKA, MarHUsl U MX coeluHEeHui. JKecTKOCTh BOIBI U CIIOCOBL
ee ycrpanenus. CBOICTBa AMIOMHHUS U €ro coemmHenuit. CBOHCTBA OKCHIOB
THIPOKCHAOB Xpoma (+2),(+3), xpomatos u auxpomaros. CroiicTra epMaHraHara
KaJinA: BOCCTAHOBJICHUE IIEPMAHTaHAT-MOHA B KUCIIOM, HEWTPAILHON H HIeJ0YHOH
cpenax. CBOMCTBA Kelesa, OKCUI0B U IUIPOKCHIIOB Kejle3a (+2) u (+3). CroiicTBa
OKCHAA M IHOPOKCHAA LuHKA. Menuko-6uonoruyeckoe snayenme coeMHEHNi yKa-
3aHHBIX METAILIOB.

7. Hewmeramnsr.

Obwias xapaxrepuctika IVA, VA, VIA, VIIA IPYIIIL [TE€PUOJIMYECKONR CHCTEMBI.
Bozmopoy, ero xumuueckne u pusnueckne croiicrsa, [IOJIYYEHHE U TIPUMEHEHHeE.
Xiiop, ero QGu3MYecKue U XuMMYecKne cBoiicTsa. CrIoco6bl IIOJTyYeHH sl U CBOMCTRA
XJIOpoBOIOpona U Xnopunos. Kucioponconepxaiye KHCIOTEl XI0pa H UX COJIN.
Kucnopoy, ero nonyuenue, cpapienie GUINHECKUX M XUMUIECKUX CBONCTE KUCIIO-
POZia M 030HA, OKUCIUTENLHO-BOCCTAHOBUTEIILHBIE PEAKIIMH C YYaCTHEM EePOKCH-
ma sonopoza. Cepa, ee hu3uuecKie U XUMHYECKUe CBOMCTBA. CBOHCTRA H CHIOCO-
OFI ITOIy4eHHS COCMHEHHIT CEPBI: CCPOBOIOPOIA | CYIIb(HIOB, OKCHIOR epsbl, cep-
HUCTOH ¥ CEPHOM KHCNIOT, CyIbGUTOR U CyIbhaToB. A30T, ero (huznueckue u xu-
MuYecKHe cBolicTBa. CROMCTBA aMMuaka U CONCH aMMOHMS, OKCHUIOB a30T4a (+1),
(+2) u (+4), a30THCTOH KHCIOTEI M HUTPHUTOB, A30THOH KUCIOTh 1 nurparos. [lo-
JYHICHHC aMMHAKa W a30THOH KHcnotel. [lomyuenue docdopa, ero dusuueckue u
XUMUYECKHe cBolicTra. CpoiicTra coenunenuii hocdopa: docduna u Gochumos,
OKcHIOB (ocdopa (+3) u (+5), Mera- U opTo-hochOpHOH KUCIOT M hocdaros.
Yriepon, ero ¢pusmyeckue U xumMudeckue cBoicTsa. CBOHCTBA M CHIOCOBHI TOJTy-
HCHHA OKCH/IOB YIIIEPO/Ia, YTONBHON KUCIOTh M KapOOHATOB U IUIpOKapOOHATOB.
CaolicTBa KpeMHHMS, OKCHAA KPEMHHUS, KPEMHUEBONH KUCIOTH U CHIIHKATOR. Menn-
KO-OHOJIOrYecKoe 3HAYEHHE COSIMHEHMH YKa3aHHbIX HEMCTAIIOB.

8. Teoperudeckre MONOXKEHNA OPraHHYECKOH XUMUIA.

Teopuss XUMHMYECKOTO CrpOeHMsSI OPraHHYECKHX coequHenuii A.M. ByTtneposa.
Mszomepus. ['omonoruaeckue psyibl. DNEKTPOHHAs IPHPOJIA XMMUYECKHX CBA3eH B
MOJIEKYJIaxX OPraHMIeCKUX COCAMHEHMH, CIIOCO0B! pas3phiBa CBA3CH, [IOHITHE O CBO-

OOmHBIX pamHuKanax. DIEKTPOHHOE ¥ ITPOCTPAHCTBEHIOE CTpOCHHUE MOJIEKYJ Ha
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IIpUMEpe MeTaHa, STUJICHA, aneTuicHa W Oenzosna. [loHsTHe O THOpHIH3ALUK
arOMHBIX opOuranedl. IToHATHE 0 B3aMMHOM BIMSHUH ATOMOB Ha npuMepe He-
CKOJIBKUX COCAMHEHUH (TOINYyOJI, (PeHOI, XITOPYKCYCHAs KHCIOTA 1 ap.). Hpunimrmns
HOMEHKJIATYDLI OpraHudeckux coenuHenud. OOmme NOHATH XUMUH BBICOKOMOJIE-
KYJLIPHBIX COEIMHCHUH (MOHOMEp, JTOJMMED, HIeMEHTAPHOE 3BEHO, CTEMEHS TOJH-
mepusanun). Tlomumeps, moxyyacmsre B peakimu HOJIMMEPH3ALUHN: TIONHITHIIE,
IOTHIIPONIMIICH, IIOMMBUHUIIXJIOPH]T, [TONKCTHPON, OMHMCTHIMCTaKpuiar. 11omu-
MEDEI, IIOJyqaeMbIC B PEAKI[MU [OIMKOHIEHCAMH: (EeHONPOPMANIBIErHAS CMO-
a, OeNIKH, OTUCaXapUIEL.

9. OcCHOBHBIC KIACCHI OPraHUUCCKUX COEIUHEHHIA,

Tomosorayeckuit psyt mpesesnbubIX yrNeBoIopoIos (a/IKaHoOB), UX 2JIEKTPOHHOE U
POCTPaHCTBEHHOE CTpoeHHUe (sp3 - rubpmamsarms). Meran. Homenkarypa anka-
HOB, 0 Jy4eHHe, QU3MYEecKUe M XUMHYECKUe CBOMCTBA. [{ukiionapadunnl, mo-
JIy4eHue, CBOHCTBA.

OTUIICHOBBIE yIIeBOJ0POs! (ankensl). J[BoiHas CBSI3b, sp 2 - rubpuauzanus. [o-
MOJIOTMHMECKHI Pl ankeHoB. HomenkaTypa ajikeHoB, X CTPOEHHeE, oJly4eHue,
(usmueckue U XuMudeckue croiersa. QOKucIenne NICPMaHTaHATOM Kalldsi HEIpe-
AENBHBIX YTIEBOAOPO0B. KpeKuHT i mUpoiins opranndeckux CoejiuHeH .
JMeHOBBIE yIIIeBOMOPO/IBI, JMBUHII U w3oTiper. |lojyuciine, XUMHUCCKHE CBOM-
crBa. [oHarue o conpskeHun casizei.

Aneruiien u ero romosoru. Crpoenue, sp-rubpunusanus. [onyuenne, Quzmue-
CKHE M XUMHUUIECKHE CBOHMCTBRA.

benson. Dnexrponnoe crpoenue. ITonyuenue, Qu3nYeckne, XUMHUECKHE CBOM-
crBa. OKHCIIEHME IIePMAHTalaToM Kallis FOMOJIOTOB OeH3014. [IpaBuna 3amene-
HHUS B 68H30J’IBHOM KOJIBLIES. BBaHMOCBHSI) IPCOCIILHbIX, HCIIPCJICIIbHBIX H apOMa—
THYECKHUX YIIIEBOIOPOIOB.

Crnpret. Crpoenne, kiraccndukanus, HOMEHKIATYPA, nzomepus. MHoroaroMuele
CITUPTHI (ITHIIEH-TTUKONE, riviepuH). Du3nueckie cBoicTBa, Bonoponnast ¢cBs3b,
€¢ BIMANNE Ha (pusHuecKre CBOHWCTBA criupToB. Ilosyuenne, XuMudeckie CBOHCTRA,
KadecrsenHas peakims Ha MHOTOATOMHbIE CITHPTLL. Ipumencnue w menuko-
OHOsIOrHYecKoe 3HAYEHHE CIIMPTOB.

@enonrl. Homenknarypa. Crpoenue, monydenne u XMMUYECKHe CBOMCTEA. [Tpu-
MeHeHHe (eHoNa B IPOU3BOJICTBE IacTMace ((heHoahopManLerIHbIe CMOJIBL) U
B CAaHUTApPHOU IIPAKTHUKE.

AJNLbErUABL. DIEKTPOHHOE CTPOeHHE KapOOHHIBUON rpyiibl. OTaenbHbIe npen-
craButesd. Homenknarypa. ITonyyenue, dusuyeckue # XuUMHUUECKWE CBOMCTBA.

PGHKLII/IH OKHCJIIEHUSA W IIPHCOCIHHEHM. rl]i)I/IMeIICHI/IC B MCOHUIIMHC U CaHI/ITapHOfI



IpaKkTHKe ((opMaIbaeri).

KapbonoBsie kucnoTsr. Knacendmranus. Usomepus u HOMEHKJIATYpa. DIIEKTPOH-
HOC CTpoeHMe KapOOKCHIIBHON rpymbl. OT/eibHble [IPEICTABUTENIU OTHOOCHOBHBIX
KapOOHOBEIX KucnoT. [lomydenue, pusudeckue u xuMmuueckue cBoMcTBa. [Ipe-
ACILHBIC BBICIIME XUPHBIE KACIOTH! (MATIBMUTHHOBAS, creapunoas). Ocobenno-
CTH XMMUYECKUX CBOHCTB MypaBLUHOM KUCIOTE. O6pasoBanue cloKHbIX 3(HPOB.
Henpenensueie 01H00CHOBHEBIE KapGOHOBBIC KHUCIOTHI (axpuiiorasi, MeTakpuiIOBas,
onenHoBas). PUHYECKHE W XUMHUUECKUE CBOMCTRA. [lonumepsr Ha ux ocHoBe.
IMpumenenue. JIBYXOCHOBHEIE KHCIOTEL. Tsepuple 1 xKuakue MblIa, UX CBOMCTRA.
AzoTcozepiKalMe COEMUHEHHS. AMUMHbL: anMaTHiecKue M apoMaTHYECKHE.
Knacendukanms, crpoerue, nzomepus, HOMEHKJTaTypa. OuU3uyeckne 1 XUMUYECKHE
cBOHCTBA. OCHOBHOCTB, OGYCIOBIGHHAS HAIWIUEM HEIHIOICICHION DJIEKTPOHHOM
napel y azora. Anunud. [lonyuenue, cBoiicTia.

Amunokncnorsl. Knaccudukars, H30MEpHUs, CTpOeHHE, HOMeHKNarypa. CTpoeHHe
OTACIBHBIX TIPEACTABUTENICH AMUHOKACIIOT: TIIULHH, alanuH, heHmIaTaniH, [HcTe-
MH, CCPHH, IITyTAMHHOBas KUCIOTa, nusui. [lonyuenue, Gpusuyeckre v xuMmuyeckue
cBoficTBa. buronspusie nousl. Amporeprocts. O6pazosanue HOIHUIICIITHIOB.

10. Baskneitnme npupojiibie coeuHeHMS.

Crpoenne, Gpu3nudeckue ¥ XUMHUECKVE CBOCTRA KHPOB, uX OHOJIOrHYecKas pollkb.
YrieBonsl, UX KiaccH(UKAI{Hs. Monocaxapubl: rmokosa, Gpykrosa, puGosa,
nesoxcupubosa. CTpoeHHE, OTKpBITBIE M IHKIHYECKHE Gopmbr. Xumuueckue
CBOMCTBa (KaK aibJErvjIoB M Kak crmupros). JHcaxapuist: caxaposa, MaJibTo3a.
Crpoetue u xumudeckue croiicrsa. lomcaxapupr: Kpaxmaii, uemnonosa. Crpo-
eHUe, (U3MYECKUE ¥ XHUMHUCCKHE CBOMCTBA. IIpumenernue - w1 menwko-
Ouonoruveckas poilb YIIeBOIOB. Crpoenue u croiicTsa Genkos. CTPyKTypHas op-
raHu3arms OenKoBOil MomeKyibl. BHyTpuMomekysprble xuvuyeckue casizn. Ou-
3MYECKHE W XHMHYecKue comcTsa. [[Bernble peaxkuun Genkos. Buonormyeckas

pOJIb.

Pexomennyemas muteparypa.

OcHoBHAas:

. Epemun B.B., Kyssmenxko H.E., Tepenun B.M., Jlposnos A.A., Jlyaun B.B.
Xumus 10 xiace (yrmy6iennsiil yposens); Mocksa, «lIpocsenicnues, 2021,

2. Epemun B.B., Kyssemenxo H.E., /Ipo3nos A.A., Jlynnn B.B. Xumus 11 xnace
(yriyOneHHsI# ypoBens): Mocksa, «Ipocserenuey, 2021,

3. Hosowwunckuit ML.U., Hosouwmmckas H.C. Opranudeckast Xumust. Yrnyonen-
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HEIH ypOBeHb. YueOHoe mnocobue mwis 10 kmacca: Mocksa, «Pycckoe cnoso —
yuebHuK», 2021.

4. Hosommmckuit M.H., Hosomusuckas H.C. O6mas u HEOpraHu4yeckas XuMus.
Yrnybnenusiii yposens. VueGHoe mocobue juis 11 kinacca: Mocxksa, «Pycckoe
CIOBO - yaebHuK», 2021.

5. Xumus 10 knace. YaeOuuk s 0011e00paz0BATEILHBIX OpIraHU3aIH, Yry©6-
TeHHBIH ypoBens. Ilysakos C.A., Mamuuua H.B., [ornkos B.A .- Mocksaa, «[Ipo-
cBemHuey, 2020.

6. Xumus 11 kmacc. YueGHuK i1 06meoOpa3oBaTenbHbx opranuzanui. Yriy6-
NeHHBIH yposeHsb. Ilysaxos C.A., Mamuwaa H.B., [Tonkos B.A.: Mockga, «IIpo-
cBeuieHue», 2020.

JlononauTensHasN:

1. Hosommnuckuit 1.U., Hosommuckas H.C. Totosumest &k LI, THIIGI XUMUYe-
CKUX 3aJa4 W cHocobbl ux peurenus.. 8-11 kiaccsl. IlocoBue ns YYaLXCs:
Mocksa, «Pycckoe cinoso - yaebuux». 2019,

2. Hosommmckuit .M., Hosonmuckas H.C. Iotoumcs K Enunomy rocynap-
CTBCHHOMY OK3aMCHY: Opranv4ecKass XUMHS: TI0COOHe JUls ydaluxcs: Teopus,
ynpaxuenus, sagaqy, Tectsl /M. M. HoBommuckwii, H.C. Hopommuuckas. - 5-e usj.-
M.:000 «Pycckoe cnoBo-yuebuuk», 2018. - 177 .

3. Xuamust 10-11 xnace. Yruy6nesnsii yposeHs. COopHUK 3a/1a4 ¥ yIpaXKHEeHHH.
-bapsimosa M.B., TTonkos B.A.- Mocksa, «ITpocsemenner, 2021.



