MHMHHUCTEPCTBO HAYKHU U BBICLIET'O OBPA3OBAHMS
POCCUMCKOM ®EJIEPALIIU
®EJEPAJIBHOE T'OCYJAPCTBEHHOE BIOI)KETHOE
OBPA3OBATEJILHOE YYPEKJIEHHUE BBICILIETO OBPA3OBAHUSI
«KAPAYAEBO-YEPKECCKHH I'OCYJAPCTBEHHBIN
YHUBEPCUTET UMEHH V.. ATUEBA»

HNPOI'PAMMA BCTYIIUTEJBHOI'O UCIIBITAHUA

MO XMMHWM U OBIIEA XUMUH

r. Kapauaesck, 2025



ITPOI'PAMMA BCTYIUTEJIbBHOI'O UCIIBITAHUWSA ITO XUMHNHU

Teopus cTpoenus BemecTrsa

Atom. CocTaB aTOMHBIX sJiep. XUMHYECKUM 37eMeHT. [locTostHCTBO
cocTaBa BemlecTBa. OTHOCUTENbHAs aTOMHAsl U OTHOCUTENIbHAST MOJICKYJIsipHast
Macca. 3aKOH COXPAaHEHHS MAacChl, €ro 3Ha4eHHe B XUMHH. Mob. MonspHast
Mmacca. Yucno ABorazpo. M3oTomnsl.

VYuenue o nepuoguuHocTu. [lepuoanueckuii 3aKkoH
U niepuoauyeckas cucrema snemenToB .M. Menneneesa

[lepnonnueckuit 3akoH xumudeckux daemeHtoB J[.M. Menneneesa.
Pacnpezenenune 3J€KTpOHOB B aTOMax 3JIEMEHTOB NEPBBIX YEThIPEX IMEPHOIOB.
Mauble 1 0oJbIINE MEPUOJIbI, TPYIIIBI U MOATPYIIIBI. XapaKTEPUCTUKA OTIEIbHBIX
XMMHUYECKHX 3JEMEHTOB TJaBHBIX HOATPYNI HAa OCHOBAaHMM IOJOXKEHUS B
NEPUOIUYECKOM CUCTEME U CTPOCHMS aTOMA. 3HAUEHHE IEPUOIUYECKOr0 3aKOHA
JUIs HOHUMaHMs HayYHOH KapTUHBI MUpa, Pa3BUTHS HAYKU U TEXHUKH.

XuUMHYeCcKas CBSI3b

Bupl Xumudeckoit cBsA3u. ATOMHas CBSI3b U CIIOCOOBI €€ 00pa30BaHUSI.
I[JII/IHa nu 3H€pFI/I$I CBA3U. HOH?[TI/IG 06 BHGKTpOOTpI/IIIaTCJH)HOCTI/I XUMHNYCCKUX
anemeHToB. CteneHb okuciaeHus. VoHHas cB3b U ee oOpa3oBaHue. 3aps
noHa. MeTtammmueckas CBS3b.

XUMUYECKUE PEAKIIUU

THUIbl XUMHUECKUX PEAKUUN: PpPEAKUUH COCOUHEHUS, Pa3I0KEHUS
3aMeIleHusl, HOHHOTO oOMeHa. OKHUCIUTENBHO - BOCCTAHOBUTEIbHbIE PEAKIIMH.
TemnoBoil 3¢ dext xummuueckux peakuuii. CoxpaHeHHe U IPEBpAIEHUE SHEPTUU
IIPU XUMUYECKUX peakuusax. CKOpOCTb XMMHMUYECKHUX peakUui. 3aBUCUMOCTH
CKOPOCTH OT NMPUPObl PEArHPYIOIIMX BEIIECTB, KOHIEHTPALlUU, TEMIEPATypHhI.
Kartanuz. OOpatuMoCTh XMMHUYECKHX peakiuil. XUMHUYecKoe paBHOBECHE U
YCIIOBUS €T0 CMEILEHUSI.

PacTBOpBI. DnekTpoauTryecKas quccounanus

PactBopsl. PactBoprMOCcTs  BemiecTB. 3aBUCHMMOCTh PAaCTBOPUMOCTH
BEIIECTB OT MX MPHUPOJIBI, OT TEMIEPATyphl, AaBieHus. TermnoBoi 3hdexT npu
pactBopeHnu. KOHIIEHTpaius pacTBOpOB. 3HAYECHHE pPAcTBOPOB B
MPOMBINIJICHHOCTH, CEIbCKOM XO3SHCTBE, OBITY. OIEKTPOIUTHYECKAS
nuccormarusa. Crenenp aucconuanuu. CWIbHBIE W CIIa0bIe AJIEKTPOJIUTHI.
Peakiun noHHOTO 0OMEHA. DNEKTPONUTUYECKAS JUCCOIUAIINS HEOPTAHUIECKUX U
OPraHUYEeCKUX KUCIIOT, IIET0YE U COJIeH.

T"anorensl

OO6mrast XxapakTepucTUKa TaJOreHOB. XJop. PU3HUecKue, XUMHUUYECKHE
CBOMCTBA. PeaKI_II/II/I C HCOPraHM4YCCKUMHU U OpPraHUYCCKUMHU BCIICCTBAMMU.



[Tonyuenue xsopa B npoMbinuieHHOCTH. CoenuHenus xopa. [Ipumenenne xiopa u
€ro COCIMHEHUN.

[Toarpynna xuciaopoaa

OOm1ast XxapakTEepUCTHKA AJIEMEHTOB TJIaBHOW moArpynmnsl VI rpymisl.
Kucnopon. Xumuueckue, duzndeckue cBoiicTBa. Aimmotponus. [IpumeneHnue
kucnopona. Kpyrosopot kuciopozna B npupogae. Cepa, ee ¢duzmdeckue u
xumMHuueckue cBoiictBa. CoeJMHEHHsI Cephl: CEPOBOAOPO, OKCUIBI cepbl. CepHas
KHCJIOTA, €€ CBOMCTBA, XUMUUECKHE OCHOBHI IIPOM3BO/ICTBA.

Bona. ®uznueckue, xumuueckue cporictBa. Kpucraimoruaparel. 3HaueHue
BOJIBI B IPOMBIIINIEHHOCTH, CEILCKOM XO3sHCTBE, ObITY, mpupoae. OxpaHa
BOJIOEMOB OT 3arps3HEHMUSL.

[Toarpynmna azora

A3zoT. Coenuuenus: azora. Du3nMyeckue U XUMHUYECKHE CBOICTBA.
[TpousBoycTBO amMmmuaka. I[IpuMeHeHne aMMuaKa, a30THOW KUCIIOTHI U €€ COJICH.
®ochop, ero amrorponHbie GOPMBI, (HU3HUSCKAEC W XUMHYCCKHE CBOMCTBA.
Oxkcunst pocdopa (V), bocopHas kucnora u ee conu. DocopHbie ynodpeHus.

[Toarpynmna yriepoaa

OO01mas xapakTepucTUKa 3IeMEHTOB [V Tpymmbl IIaBHOW MOATPYIIIBL.
Ou3nyecKkue W XUMHUYECKHE CBOWCTBA. YTJIEPOJ, €ro aUIOTPOIHBIC (DOPMEI.
Coenunenus yriepoaa: oxkcuasl (II, V), yrompHas kuciora u ee CONIH.
Kpemunii. CoenuHeHMs] KPEMHUS B IPUPO/IE, MX UCIIOIH30BAHUE B TEXHHKE.

Meraminbsl

[Tonoxxenue B mepuoanyeckoil cucreme. OcoOEHHOCTH CTPOEHUS aTOMOB
MeTayuloB. MeTtannudeckas CBsA3b. XapaKTepHble PU3MUECKUE U XUMHUYECKHE
cBorcTBa. Koppo3us meTauios.

Hlenounsle Metamasl. OO0ImIas XapakKTepUCTUKA Ha OCHOBE IOJOXEHHUS B
nepuoaunudeckoit cucreme .M. MenneneeBa. CoenuHeHus HATpuUsl, Kajlus B
npupoje, ux npumeHenue. Kanuitasie ynoOpenus.

OO0mas xapakTepucTuka 371eMeHTOB riaBHbIX noarpynn Il u I rpynm
nepuoandeckoi cucremsl [[.MI. Menneneesa. Kanpuuii, ero coequHeHus B
npupoie. JKecTKkocTh BOJIbI U CIIOCOOBI €€ YCTPAHEHHUS.

AnroMuHuH. XapaKTepUCTUKA AIFOMUHUS U €r0 COeTMHEeHUH. AM(OTEPHOCTD
okcuJa antoMuHus. [I[puMeHeHne aaoOMUHMS U €T0 CIUIABOB.

XKeneszo. XapakTepucTuka xeine3a, OKCHI0B, THIPOKCHIOB, COJIEN XKele3a
(I u III). IIpuponusie coenuHeHus sxene3a. CIaBbl jkeje3a - YyTYH U
cranb. [IpuMeHeHNe CIIaBOB U COEAMHEHUN XKellesa.

Meramtyprus. Meranisl B COBpEMEHHOM TeXHHUKE. J[OMEHHOE TPOU3BOACTBO
yyryHa. CrocoObl mpon3BoJIcTBa cTayu. [IpoGiema MaJo0TXOIHBIX TPOU3BOJICTB
B METALUTYPTHMM M OXpaHa OKpYXKarollell cpenbl. Pa3BUTHE OTEUECTBEHHOMU
METaJULyPTUH U €€ 3HAaYCHUE JUUIS PA3BUTHS IPYTUX OTPACIIEH IPOMBIIIIEHHOCTH.

CrpoeHne opraHn4ecKuX COEIUHEHUN
OCHOBHBIE NOJIOKEHUS TEOPUH XUMHUecKoro crpoeHust A.M. Byrieposa.

3aBUCUMOCTh CBOWCTB BEIECTB OT XHMMHYECKOro cTpoeHus. M3zomepus.
DJNIEKTpOHHAs MPUPOJA XUMHUUYECKHX CBSI3ed B MOJIEKYJaX OpPraHWYECKHX



COCTMHEHUH, CIIOCOOBI pa3phiBa CBA3CH, MOHATHE O CBOOOTHBIX paJrKajax.
[IpenenbHBIC YTIEBOAOPOIBI

I'oMonoruueckuit psii MpeaesibHbIX YIIIEBOAOPOJIOB, UX 3JIEKTPOHHOE U
3
IPOCTPAHCTBEHHOE CTpoeHue (sp - rubpuauzanus). Mertan. Homenkiarypa,
dusnyecKkne W XUMHYECKHE CBOWCTBA TMPEACIBHBIX YTIEBOJOPOIOB.
Huknonapacduusl. [IpenenbHble yriieBOAOPOIbI B IPUPOJE.

HenpenenbHbie yriaeBogopoabl

['omosiornueckuit psiji STUICHOBBIX YIVIEBOAOPOJ0B. JIBOMHAs CBA3b -
2

OeTTa M 1 - CBsI3U, Sp - ruOpuau3anusa. dusndeckue cBoricTa. M3omepus
YTJIEPOJIHOTO CKEJIeTa U MOJIOKEHUE ABOIHOM cBsi3u. HoMeHKI1aTypa 3TUIICHOBBIX
yIIeBOIOPOAOB. XuMHUecKue cBoiicTBa. IlomyueHue yrieBogopo10B peakiuei
neruapupoBanus. [[puMeHeHe STUICHOBBIX YIiIeBO0pOaA0B. [IpupoaHsiii kKaydyk,
€ro CTPOCHHE U CBOKCTBA.

Aueruinier. TpoliHas cBsI3b, Sp - rHOpUAM3AIUA. [ OMOJIOTMYECKUN PsIT
aneruieHa. OU3NYECKUEe M XUMHUYECKHE CBOMCTBA, NMPUMEHEHHE alleTUIICHA.
[Toryuenue ero kapOUIHBIM CIIOCOOOM M U3 METaHa.

ApOMaTI/ILICCKI/IC YrJI€eBOAOPOABI

beHson, ero 31MeKTpPOHHOE CTPOEHHE, XUMHUYECKHE CBOWCTBA.
[TpoMbINIICHHOE MONMYYCHHE U TPUMEHeHne OeH3oma. [ToHsITHE O sI0XMMHKATaX,
YCIIOBUS UX UCIIOJIb30BAaHUSA B CEIILCKOM XO3SIICTBE Ha OCHOBE TpeOOBaHUI
OXPaHBI OKPYKAIOIIECH CPEABL.

IIpupoHBIE HCTOYHUKH YIIIEBOJOPOAOB

Hedtb, npupoHslii ra3 1 nonytHele HeTAHbIE ra3bl, yroib. OpaKkIMoHHas
neperonka Heptu. Kpekunr. Apomatuszanus HedrenpoaykToB. OxpaHa
OKpY>KaloIeu cpesl pu HedTenepepaboTKe.

Cruptel. DoHOMBI. ANbACTUIBI

CnupThl, MX CTpOCHHE, XHUMHYeCcKue cBoiicTBa. M3omepus. Homenknarypa
CcupTOoB. XMUMHUYECKHUE CBOMCTBA CIHUPTOB. SOBUTOCTH CIHPTOB, HX
ryOuTensHOE NIEWCTBUE HA OpPraHU3M 4YelloBeKa. [ eHeTHdecKas CBSI3b MEXKIY
yriaeBopopoAaaMu U crnupTamu. DeHosd, ero crpoeHue, (usndeckue u
XUMUYeCKHe cBoiicTBa geHoia. [Ipumenenne penona. OxpaHa OKpyKaroIen cpebl
OT MPOMBIIIJIEHHBIX OTXOAOB, COAepKaImuX GeHOoN. ANBIETUbI, UX CTPOCHHE,
XUMUYeCKne cBoicTBa. [lomydeHue u mpuMEHEHHE MYPaBBHHOTO M YKCYCHOTO
albACTU/IOB.

KapOoHOBBIE KUCIIOTHI

I'omonornyeckuii psx IpeaeabHbIX OJHOOCHOBHBIX KUCIIOT, UX CTPOCHHUE.
KapbokcunpHast rpynmna, B3auMMHOE BIUSHUE KapOOKCHIIBHON TpyHmbl U
YIJIEBOAHOTO pajukana. dusnueckue U XMMHYECKHE CBOWCTBA KapOOHOBBIX
KHCIIOT. YKCyCHas, NaJlbMUTHHOBAsA, CTEAPUHOBAsA, OJECHMHOBAS KHCIOTBHI.
[Tony4yeHnue u npuMeHeHHe KapOOHOBBIX KUCIIOT.



Crnoxuble 3¢pupsl. XKupsr

Crnoxuble 3¢pupbl. CTpoeHHe, NOJIy4YeHHE peakuuedl »TepuQuKaiuu.
Xumuueckue cBorcTtBa. JKupbel B INpUPOJE, UX CTPOCHHE M CBOMCTBA.
CuHTeTHYECKHE MOIOLINE CPEICTBA, UX 3HAUEHUE. 3aIUTa OKPYKAIOILIEH CpeIbl OT
3arpsi3HEHUS] CHHTETUYECKUMU MOIOIIUMH CPEACTBAMH.

VrieBoanl

I'mroko3a, ee  cTpoeHue, XUMHUYECKHE CBOMCTBA, POJIb B IMPUPOJIE.
Caxapoza, ee ruaponus. Kpaxman u 1emir0103a, UxX CTPOCHUE, XUMUYECKUE
CBOMCTBa, pojb B mpupoze. [IpuMeHeHHne LEUr0N03bl U €€ TPOU3BOAHBIX.
[TonsiTue 06 NCKYCCTBEHHBIX BOJIOKHAX.

AMUHBI. AMUHOKHUCIIOTBI

CrpoeHne amuHOB. B3auMozelcTBue ¢ BOJOM M KUCIOTaMU. AHUIJIMH.
[Tony4yeHne aHUIMHA U3 HUTPOOEH301a; MPAKTUYECKOE 3HAUEHUE aHUIIMHA.

CrtpoeHue, XUMHUYECKUE OCOOCHHOCTH, HW30MEpHUs  aMHHOKHUCIOT.
B3anmopeiictBrue aMMHOB € BOJOU U kuciaoTaMu. AHuinuH. [lomydeHne aHuinmHa
U3 HUTPOOEH30J1a, IPAKTUYECKOE 3HAUCHHE aHUINHA.

CuHres nentuoB, ux crpoeHue. Ilonstue o0 a3oTconaep)Kalux
TeTEPOLMKIMYECKUX COEANHEHUAX Ha IPUMEPE NUPUIMHA U IPPOJIA.

benku. HykienHoBbie KUCIOTHI

Crpoenue, CTpyKTypa U CBOMCTBa O€JIKOB. YCIEXM B HM3Y4YEHUH U
cUHTe3¢ OesKoB. 3HaueHHe MUKPOOUOIOrMYECKON MPOMBIIIIIEHHOCTH.
HyxnenHoBbIe KMCIIOTBI, CTPOEHNE HYKJIEOTHIOB. [I[pHHIMI KOMINIEMEHTAPHOCTH B
noctpoeHnn aoviHoW cnupann JIHK. Poib HYKJIEMHOBBIX KHCIOT B
KU3HEJEATEIIBHOCTH KIIETKH.



