YTBEPKIALO

* 1B %

QOXPAy &,

X ;‘B\s iuuv_,f/v."
VBO.COL

S\

ﬂporpamma BCTYINUTEJIBHOIO UCNbITAHUA N0 XUMHH

IS nocTynalomux na odyuenue B 2021 roay

(hedepaibioe cocyOapemeenoe 0opAaz08aMEIbHOE YUPEICOCHUC BbICUIECO obpasosanus «Cesepo Ocemunckas
coeyoapemeennas MeouunCcKas akaoesus» Munuemepensd 30pdsooxpanenus Poccuiickou Pedepayuu
Munsopasa Poccuu



2

[Toctynarouuii B BY3 nomkeH nmoka3aTh 3HAHHE OCHOBHBIX TEOPETUYECKHUX MOJ0KEHUM
XMMHHU KAaK OJHOM W3 BAXXHEUIIMX €CTECTBEHHBIX HAYK, JICKAIIMX B OCHOBE HAYYHOIO
MOHUMAHUSI TPUPOJLI. DK3aMEHYIOIIMICS [TODKEH yMETh MPUMEHSTh HM3YyUYCHHBIC B
IIKOJIE TEOPETUUYECKHUE TTOJ0KEHUS MPU PACCMOTPEHUH KJIACCOB BEIIECTB U KOHKPETHBIX
COCJIMHEHUM, PACKpbITh 3aBHCHUMOCTb CBOMCTB BELIECTB OT HUX CTPOEHHUS; pEIIaTh
TUMNOBBIE 3aJa4d; 3HATh CBOWCTBA BAXXKHEHUIIMX HEOPraHUYECKHUX W OPraHUYECKHUX
COCIMHEHUM, B TOM YHCJE, IPUMEHSIEMbIX B HAPOJHOM XO34MCTBE U B OBITY; IOHUMATh
Hay4YHbI€ NPUHIUNBI BaXXKHEUIIMX XUMHUUYECKHMX MPOM3BOJACTB. Ha sKk3aMeHEe MOXKHO
MOJIb30BaThCsl  cienyromumu  Tabmumamu: «llepuonuueckass cucreMa XUMHYECKUX
sanemeHnToB J[. . MenaeneeBa», «PacTBOpUMOCTh COJIEH, KUCIOT U OCHOBAHUW B BOJAEY,
«DJEKTPOXUMUYECKUN psii HANPSDKEHUU MeTalioB». [Ipu permeHun pacdeTHbIX 3aaad
paszpeniaercs noJib30BaThCd MUKPOKATBKYJISITOPOM.

Oo0mass xumMus.

[IpenmeT u 3amaum XUMUKU. MeCTO XMMHUU CpEd €CTECTBEHHBIX HayK. ATOMHO-
MOJIEKYJSIpHOE  ydeHHe. Mouekynbl. AToMbl. [locTosHCTBO cocTaBa BEHIECTBA.
OTHOCUTEeNbHAsA aTOMHAsi M OTHOCHUTEJIbHAS MOJIEKYJIsIpHAas Macca. 3aKOH COXPaHCHHS
MaccChl, €r0 3HAUYE€HHE B XMMHHU. MoOJb — €IWHMIIA KOJMYECTBa BeliecTBa. MosipHas
Macca. Hucio ABoraapo.

Crtpoenue siiep aTOMOB XUMHYECKUX IJIEMEHTOB U DJICKTPOHHBIX 000JI0UYEK aTOMOB.

[Iepnoanueckuii 3akoH xXuMH4eckux d1eMeHToB .M. Menneneesa. Pacnpenenenue
AJIEKTPOHOB B aTOMaxX OJJIEMEHTOB IO JJICKTPOHHBIM YpOBHAM. bosbiime u Maibie
MEepPUOMbl, TPYNIbl M TMOATPYIIBL. XapaKTepUCTUKA XUMHYECKHUX JIIEMEHTOB Ha
OCHOBaHUU TIOJIOKEHUS B TMEPUOAMYECKON CHUCTEME W CTPOCHMsSI aToma. 3HAYCHUE
MEePUOIMYECKOTO 3aKOHA JJIsi TOHMMaHUs Hay4YHOW KapTUHBI MHUpPa, Pa3BUTHS HAYKU U
TEXHUKH.

XUMUYECKUH AIIEMEHT, MMPOCTOE BEIIECTBO, CI0AKHOE BEIMIECTBO. 3HAKA XUMHUYECKUX
AJIEMEHTOB U XUMUYeckre Gopmysbl. PacyeT MaccoBOil HOIM XMMUYECKOTO JIEMEHTA B
BEILIECTBE 10 ero GpopmyIie.

Tunbl XUMUYECKHX CBS3€d: KOBaJIGHTHasl (TMOJISIpHAsT W HEMOJIsIpHAs), WOHHAasi,
BOJIOpOAHAs, MeTamuyeckas. [IlpuMepsl coequHEHUN CO CBA3SIMHU Pa3HBIX THUIIOB.
BaneHTHOCTH U CTENIeHb OKUCIICHUS.

Turnpl XUMUYECKUX PEAKIUM: PEaKIUH COCIUHEHHUS, DPa3JIOKEHUS, 3aMEIICHUS,
oOMeHa. OKUCIUTETbHO-BOCCTAHOBUTENbHBIE peakiuu. TernnoBoil 3p¢HeKT XUMUUECKUX
peaKiuu.

CkopoCcTh XMMHUYECKHX PpPEaKUUWA. 3aBUCUMOCTh CKOPOCTH OT MPUPOJbI
pearupymoImx BeIIeCTB, KOHIEHTpauuu, TemmepaTypbl. Kartamuz. OOpatumocTts
XUMUYECKUX peakiuii. XuMHUUECKOe PAaBHOBECHUE U YCIIOBUS €T0 CMEICHUS.

PactBopbl. PacTBOpMOCTh BeliecTB. 3aBUCUMOCTh PACTBOPUMOCTH BEILIECTB OT MX
OPUPOJBI, OT TEeMIeparypbl, naBleHus. TemwmoBo d>(dexT npu pacTBOpEHUHU.
KoHuentpanust pacTtBopoB. 3HAa4eHHE PACTBOPOB B MPOMBINIICHHOCTH, CEIbCKOM
XO035UCTBE, OBITY.

Onextponutndeckas aucconuanus. CrerneHp nuccoruanuu. CunbHbIe U ciadbie
ANEKTPOJUTHI. Peakniuum WOHHOTO oOOMeHa. OJeKTpUYecKas TUCCOIMAlUS KHCIOT,
IIEJIOYEN U COJIEH.

Oxcuapl KUCIOTHBIE, OCHOBHEIE, amdoTepHbie. CrOCOOBI MOTyYeHUsT U CBOWCTBA
OKCHUJIOB.
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OcHoBaHusl, crocoObl MX mojydeHuss W cBoicTtBa. lllenmoun, ux mnomyueHue,
CBOMCTBA U PUMEHEHHUE.

Kucnortsl, cBoiicTBa, criocoObl monyyeHus. Peakius Heitpanuzaiuu.

Comu. Cocras, kiaccuduKaiis 1 CBOMCTBa cojieil. [ maponn3 conei.

DIEKTPonau3. DICKTPOTUTHIECKHUE CTIOCOOBI MMOTYyUCHHUSI BEIIECTB.

Heopranuueckasi XuMus.

Bomopon. Xumuueckue, pusnyeckue cBoWCTBa. B3ammopaeicTBHe ¢ KHUCIOPOIOM,
OKCHJAMH METAJJIOB, C OpPraHUYEeCKMMHM BellecTBaMu. [IpuMeHeHue Bomopoxa Kak
HKOJIOTUYECKHU YACTOIO TOIUIMBA U CHIPbS JUIsI XUMUYECKOM IPOMBIIUIEHHOCTH.

Kucnopon. Xumuueckue, ¢usuueckue cpoiictBa. Aumorponus. [IpumeHenue
kuciioposa. KpyroBopot kuciopoaa B pupo/ie.

Bona. ®usnueckne n xuMudeckue cBorctBa. Kpucramioruaparsl. 3Ha4YeHUE BOBI
B TPOMBIIIUICHHOCTH, CEJIbCKOM XO34iCTBEe, ObITy, mpupoae. OxpaHa BOJOEMOB OT
3arps3HEHUSI.

I"anorensl. O0as xapakTepucTUKa ragoreHoB. CoeMHEHNs TaIOTE€HOB B IPUPOJIE,
ux npumeHeHue. Xuop. @Pusznueckue, XUMUYECKHE CBOMCTBA. Peakuum ¢
HEOpPraHWYEeCKUMU W opraHuyeckumu BemectBamu. l[lomydenue ximopa. CoenuHEHHs
xJjiopa. [IpumeHenue xjopa u ero CoeAMHEHU M.

[Toarpynmna yriepona. OOmmiasi xapakTepucThka 3JieMeHToB [V Tpynmel riaBHOM
noArpynmbl. @uU3nueckue U XMMUYECKUE CBOMCTBA. YTIIEPOJ, €ro alIOTPOIHbIE ()OPMBI.
Coenunenus yriepoaa: okcuasl (II, IV), yronapHas kucinora u ee conu. KpemHui.
CoenuHeHns KpEMHUS; UX UCIIOIb30BAHUE B TEXHUKE.

[Toarpynmna kucnopona. OO6mias XxapakTepUCTUKA SJIEMEHTOB TJIaBHOW TMOATPYIIIIBI
VI rpymnmei. Cepa, ee ¢usnueckune U XUMHUYecKHe cBoiicTBa. COETUHEHUS Cephl:
CepoBOAOPO, OKcHuabl cepbl. CepHucras KHUCIOTa, MojydeHue U cBoictBa. CepHas
KHCJIOTA, €€ CBOMCTBA, XUMUYECKHE OCHOBBI ITPOU3BOJACTBA. OJIeyM.

OO0mass XxapakTepuCTUKA OJJIEMEHTOB TJIaBHOW NOArpynmnbel V rpynmnbl. A3OT.
dusnyeckue M XuMHueckue cporicTBa. CoequHEHMs a30Ta: aMMHAaK, COJUM aMMOHMI,
OKCUJBl a30Ta, a30THasg KHUCIOTA, a30TUCTas KUCIOTa, MX conu (puznueckue u
xuMuueckue cBoicTBa). [IpomsBonctBo ammmaka. [IpumeHeHue ammmaka, a30THOU
KUCTOTHI U ee coneir. Dochop, ero amnorpomnnbie PopmMbl, GU3HUECKHE U XUMUYECKUE
cBorictBa. Oxcun dochopa (V), pocdopras kucinora u ee conu. DocopHbie ynoOpeHHS.

Mertannel. Ilonoxenue B mnepuoanyeckoi cucreme. OCOOEHHOCTH CTPOEHHS
aToMOB. MeTtannuueckasi CBsi3b. XapakTepHble (U3MYECKHe U XMMHYECKHE CBONCTBA.
Koppo3sus metaiios.

lenounsie Metamuibl. OOmas xXapakTepUCTHKA HAa OCHOBE TIOJIOKEHUS B
nepuoanueckoit cucreme /.M. MenneneeBa. CoeqMHEHUsI HATPUs, Kaaus B IPUPOAE, UX
npuMeHeHne. Kanuiinbie ynoopeHus.

OOmiast xapakTtepucTHka 3neMeHToB rmaBHbIX mnoarpynn Il w III  rpymm
nepuoauueckoit cucremol .M. MenneneeBa. Kanbuuii, €ero coeAMHEHHUS B MNPUPOJIE.
’KecTkocTh BO/IBI M CIIOCOOBI €€ YCTPAHEHHUS.

AmomuHuN. XapaKTepHCTUKAa AIIOMHHHUA W €ro coeauHeHuil. AMdoTepHOCTh
OKCHJIa U TUAPOKCHUIA alfoMuHusA. [I[puMeHeHne alntoMUHNS U €T0 CIIJIaBOB.

OneMeHThl TOOOYHBIX MOATPYIIIL.

XKenezo. XapakrepucTuka >xene3a, OKCHUJIOB, THAPOKCUIIOB, coiiei xene3a (II) u
(III). Ipuponusie coequuenus xene3a. CIiaBbl kelle3a — YyryH u ctaib. [I[puMenenue
CIUUIaBOB U COCAMHEHUN KeJe3a.
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Merannyprus. MeTamisl B COBpeMEHHOH TexHuke. OCHOBHBIE CHOCOOBI
IPOMBIIIJIEHHOTO IOJTy4eHUsl MeTa/uloB. JIOMEHHOe MpOoU3BOACTBO uyryHa. CIOCOOBI
IPOU3BOCTBA cTamu. IIpobaeMa MalTOOTXOAHBIX IPOU3BOACTB B METAUTYPTHU M OXpaHa
OKpY)Kalollel cpejbl. Pa3BUTHE OTEYEeCTBEHHON METAJUNIyprMM M ee 3HauyeHHe JUIs
Pa3BUTHS APYTUX OTpaciel IPOMBIIITIEHHOCTH.

XpoM, BO3MOXKHBIE cTeneHH okucienus. Cpoiictea coemunenuii Crt2, Cr*3, Cr'e
OKHUCITUTETHPHO-BOCCTAHOBUTENIFHBIE ¥ KHCJIOTHO-OCHOBHBIE CBOWCTBA COCIMHEHUIA
xpoma. ITepexo 1 xpoMaT-6uxpomar.

Opranuyeckasi XuMHs.

OcHOBHBIE TOJIOKEHHUSI TEOPUM XHUMHUYecKoro crtpoeHuss A.M. byrtineposa.
3aBUCUMOCTb CBOMCTB BEILIECTB OT XMMHUYECKOro cTpoeHus. M3omepus. DieKTpoHHas
MpUPOJa XUMHUYECKHX CBSI3€M B MOJIEKYJIaX OPTraHUYECKUX COCJAMHEHUH, CIOCOOBI
pa3phiBa CBsI3€i, MMOHATHE O CBOOOIHBIX pauKaiax.

['omonoruueckuii psaj NpeAenbHbIX YIJIEBOJOPOAOB (AJKAHOB), MX 3JIEKTPOHHOE
MIPOCTPAHCTBEHHOE CTpoeHue (sp3-rudbpuauzanus). Meran. HomeHnknatypa ajakaHoB, UX
dbusznueckue u xummudeckue cpoiicta. Lukionapadunsl. IlpeneiapHpie yrieBogopoIbl B
pUPO/IE.

DOTUJICHOBBIE YIJIEBOAOPOABI (alKeHBI). ['oMosorudeckuii psii aidkeHoB. JlBoitHas
cBs3b. IIpocTeiec U KpaTHBIC CBS3H, SP2 -THOpUAM3aIus. OU3NYecKue CBOWCTBA M BUIBI
n3oMepun |y ankeHoB. Homenknartypa. Xumuueckue cBoucTBa. llomydyeHwne
YTJIEBOJOPOJOB PEaKIMe NernapupoBanus. [Ipumenenne 3TUIEHOBBIX YIJIEBOJAOPOIOB.
JlneHoBble yrneBoaopoasl. [IpupoaHsblil KaydyK M1 CHHTETUYECKHUM KayqyKH, UX CTPOCHHE
Y CBOMCTBA.

Auerunen. TpoitHas cBsi3b, sp-ruOpuau3anus. ['OMOIOTHYECKUN pAIl alleTUIICHA.
duznuecKkue 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHNE aneTHiIeHa. [lonydeHnne anetunena.

beHn3os, ero »JIEKTpOHHOE CTPOCHUE, XHUMHUYECKue CcBoMcTBa. [lonmyuenuwe wu
npuMeHeHne OeH3ona. [loHsATHE O sI0XMMHUKATaX, YCIOBHS MX HCIONb30BAHUS B
CeJIbCKOM XO0351CTBE Ha OCHOBE TPEOOBAaHUN OXpaHbl OKPYKAIOLIEH CPEJIbI.

I'omonoru GeH3ona, CTpoeHue, CBOMCTBA, MPUMEHEHUE.

B3anMocBs3b peiebHbIX, HENPEAEIbHBIX U apOMAaTHYECKUX YTIIEBOJOPOIOB.

[IpupoaHble HMCTOYHMKHU YTIEBOAOPOJOB: He(PTh, NPUPOIHBIA U MOMYTHBII
He(TsaHbIe ra3bl, yroiab. ®OpakuumoHHass neperonka Hedtu. Kpekunr. Apomarusanus
HedTenpoaykToB. OXpaHa OKpysKarollel cpelibl npu HedTenepepadoTKe.

CriupThl, X cTpoeHue, puznyeckue cBoiicta. M3omepus. HomenknaTtypa cnupToB.
XUMHYECKHE CBOMCTBA CHUPTOB. I[IpuMeHEHHE METHUIIOBOIO M JSTUJIOBOIO CIIMPTOB.
S MOBUTOCTH CIMPTOB, UX T'YOUTENIbHOE ACHCTBUE HA OPTaHU3M YeJIOBeKa.

I'eneTndeckas cBsA3b MEXAY YIIIEBOJOPOJAMH U CIIMPTAMHM.

denon; crpoeHue, (uU3MUECKUEe CBOMCTBA. XWUMHUYECKHME CBOWCTBAa (eHoa.
[Tpumenenne ¢enona. OxpaHa OKpyXkKarolleid cpeAbl OT MPOMBIIUICHHBIX OTXOJIOB,
cojiepKanux (peHoI.

Anbneruapl, UX CTPOEHHE, XUMHUYECKME CBOMCTBa. llomyueHune M mHpUMEHEHHE
MYPAaBBUHOI'O U YKCYCHOI'O aJIbJIETU0B.

Kap6onoBbie kucnoTsl. ['oMonoruueckuii psia npeneabHbIX OJHOOCHOBHBIX KHCIIOT,
ux crpoenue. Ou3nyeckre U XUMHUYECKHE CBOMCTBA KapOOHOBBIX KHCIIOT. YKCyCHas,
[IaJIbMATHHOBAs, CTEAapUHOBAs, OJICMHOBAas KUCIOTHL. [lodydyeHne W mnpuUMEHEHUE
KapOOHOBBIX KHUCIIOT.

@edepanvroe cocydapcmeennoe obpaszosamenvHoe yupescoetue gvicuie2o oopasosanus « Ceeepo Ocemunckast
20Cyoapcmeen Has MeOuyuHckas akademusy Munucmepcemea 30pasooxpanenus Poccutickoii @edepayuu
Mumnszopasa Poccuu



5

Crnoxnsle adupel. CTpoeHue, NOTyYeHHE peakuuen sTepuuKanui. XuMHUUECKHue
cBoiictBa. JKupbl B mpupoge, MX CTpoeHHEe U cBoHcTBAa. CHHTETHMYECKHE MOIOIIUE
CpElCTBA, UX 3HaYEHUE. 3allUTa OKPYKAIOLIEH Cpebl OT 3arpsi3HEHUs] CUHTETUYECKUMU
MOIOIIMMH CPEACTBAMHU.

I'moko3a, ee cTpoeHHME, XMMUYECKUE CBOMCTBa, posib B mpupone. Caxaposa, ee
TUAPOIU3.

Kpaxman u memnronioza, UX CTpOEHHE, XMMUYECKHE CBOWCTBA, POJIb B IPHUPOJE.
[TpuMeHeHue HeT0a03bl U €€ MPOu3BOAHBIX. [IoHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX.

AMMHBI KaKk opraHnyeckue ocHoBanus. CTpoenue, aMuHorpynna. Bzaumoneiictsue
aMUHOB C BOJOM W Kuciaoramu. AHWIMH. llonmydeHue aHWIMHA W3 HUTPOOEH30JA.
[TpakTHyeckoe 3HaYECHUE aHUIIMHA.

AmuHokucnotel. CTpoeHue, OCOOEHHOCTH XHMMHUYECKHMX CBOWCTB, H30MEpHs
AMUHOKHCJIOT. AMMHOKHUCIIOTBI, MX 3HAa4Y€HHWE B NpuUpoAe U IpuMeHeHHe. CHHTE3
nenTuaoB, uXx cTpoeHue. I[loHsTue 00 azoTocoAepX amuX TeTepOLUKINYECKUX
COEIMHEHUSX Ha pUMepe MUPUANHA U THPPOoJIa.

benku. Ctpoenue, CTpykTypa U CBOICTBa O€JIKOB. YCIEXU B U3YYEHUHU U CHHTE3E
0enkoB. KauecTBeHHbIE peakliuy Ha OEJIKH.

HyxenHoBbIE KUCIIOTHI, CTPOEHUE HYKJICOTHIOB. [IpMHIMIT KOMIUIEMEHTAPHOCTH B
noctpoennu ABoitHoM crimpanu JIHK. Posib HyKI€MHOBBIX KUCIOT B JKU3HEAEATEIbHOCTH
KIICTKH.

OO01re MOHATUS XMMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEp, HOJIUMED)
CTPYKTYPHOE 3BEHO, CTEIIEHb IIOJMMEpPU3AlNM, CpedHAs MOJIEKYyJspHas Macca.
[Tonumepu3zanus, MOJTUKOHAEH AU, JInHEeHAas pa3BeTBICHHAs CTPYKTYpa IMOJIUMEPOB.

Pazpabomano: npogh. Kanacosa P.B.
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