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MMPOTPAMMMA BCTYHNUTEJBbHBIX HCIIBITAHUM ITO XUMHUU

Craryc 10KyMeHTa

[IporpaMMa 1O XUMHH COCTaBlieHa Ha OCHOBE (pelepallbHOTO  TOCYIapCTBEHHOTO
00pa3oBaTeNbHOIO CTaHAApTa CpeaHEero olmiero obpa3oBaHus W (eaepasbHOTO TOCYIAPCTBEHHOTO
00pa30BaTeNHLHOTO CTaHIAPTAa OCHOBHOTO O0IIEro 00pa3oBaHMsI.

[TpumepHasi mporpamma KOHKPETHU3HUPYET COJEep)KaHUWE TMPEAMETHBIX TeM 00pa30BaTeIbHOro
CTaHJlapTa.

OCHOBHOE COJEPXAHHUE

Teopus cmpoenus eeuiecmea

Atom. CocraB aTOMHBIX sAlep. XUMHUYECKUH »3ieMeHT. [loCTOsSIHCTBO cocTaBa BeEIIECTBA.
OtHOCHUTENbHAsT aTOMHAasi W OTHOCHUTENIbHAs MOJIEKYJsipHash Macca. 3aKOH COXPAHEHHS MAacChl, €ro
3Ha4YeHue B xumuu. Mosb. Mossipaast Mmacca. Yucno ABoraapo. M30Tonsl.

Yuenue o nepuoouunocmu. Ilepuoouueckuii 3aKon u nepuoOuUYecKas CUCmema 3J1eMeHmos

JILU. Menoeneesa

[Tepuoandeckuii 3aKoH xumMuieckux snementoB .M. Menneneera. PacnpeeneHue 3JeKTPOHOB B
aTOMax dJICMEHTOB IEPBBIX YETHIPEX MEePHOI0B. Maiible W OOJBIINE TEPUOJIBI, TPYIIIBI U TOITPYIIITHL.
XapakTepucTuKa OTIENbHBIX XUMUYECKHX 3JIEMEHTOB TIJIABHBIX MOJTPYIIN Ha OCHOBAHUH TOJOXKEHUS B
MEPHONYCCKONH CHUCTEME M CTPOCHHSI aroMa. 3HAYeHUE NEPUOJAMYECKOTO 3aKOHA JUIsl TIOHUMaHUS
HAyYHOUM KapTUHBI MUpPA, PA3BUTHS HAYKH U TEXHUKH.

Xumuueckas cea3p

Buapl xumudeckoil cBsizu. ATOMHasl CBA3b M CIIOCOOBI ee 0Opa3oBanus. JlJInHA U YHEPTUS CBSI3U.
[TonsiTHe 06 PAEKTPOOTPUIIATENILHOCTH XMMHUECKHX dJIeMeHTOB. CTeneHb okucieHus. VIoHHast CBSI3b U ee
oOpazoBanue. 3apsia noHa. MeTainyeckast CBsI3b.

Xumuueckue peakyuu

THmbl XUMUYECKUX peaKkIuil: peakiMyu COeAUHEHUs, PA3I0KEHHs, 3aMeIlleH!s,, HOHHOTO0 0OMEHa.
OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE peakuu. TermnoBoi 3gdext xumuueckux peakuuid. CoxpaHeHue u
IIPEBPALICHUE HEPTUM INPU XMMHUYECKHUX peakiusax. CKOpOCTb XMMHUYECKHX peakUuid. 3aBUCHUMOCThb
CKOPOCTH OT MPHUPOABl PEarupyroLINX BEIIECTB, KOHLEHTpaluu, Temneparypsl. Katanus. OOpatumMocTh
XUMHUYECKHUX pPEaKIMi. XMMUYECKOE PABHOBECHUE U YCIIOBHSI €M0 CMEIICHHUS.

Pacmeopui. Inekmporumuueckan ouccouuauus

PactBopbl. PacTBopuMOCTh BemiecTB. 3aBUCUMOCTh PaCTBOPUMOCTH BEILECTB OT UX MPHUPOJIbI, OT
Temneparypsbl, naBieHus. TeruoBoil 3¢ ¢exT npu pacTBopeHHH. KoHIEHTpaus pacTBOpPOB. 3HauUCHHE
pacTBOPOB B MPOMBIIUIEHHOCTH, CEIbCKOM XO3siiCTBE, OBITY. OIEKTPOJUTHYECKAs JAUCCOIHALIMSL.
Crenenp nuccormanuu. CunbHble U cinabble  AJEKTPOJMTHL.  Peaknuu HMOHHOrO  oOMeHa.
DNEKTPOIUTHYECKAs AUCCOLUAINS HEOPTaHUYECKUX U OPIraHUYECKUX KHUCIIOT, IIeJTouei U CONeH.

Tanozenwi



OO0masi xapakTepHCTUKa TaloreHoB. XJjop. DPu3ndeckue, XMMHUYECKHE CBOIWCTBA. Peakiuu ¢
HEOPraHWYECKHMMH U OpraHn4ecKuMH BelectBamu. [loydyenue xmopa B npomelnuieHHOCTH. CoequHeHus
xyopa. [Ipumenenue xaopa u ero COeIMHEHUM.

Iloozpynna kucnopooa

OO0mras xapakTepUCTUKA AJIEMEHTOB TIaBHOW moarpymnmbl VI rpynmel. Kucnopoa. Xumudeckue,
¢usnueckue cBoicTBa. Asmorponwms. llpumenenue kuciopona. KpyroBopor Kuciopoga B MPHPOJE.
Cepa, ee pusnyeckue U xumuueckue cBoiictBa. CoeIMHEHUS Cephl: CEPOBOIOPOI, OKCUIBI cepbl. CepHas
KHCJIOTa, €€ CBOMCTBA, XUMHUYECKUE OCHOBBI TPOU3BOCTBA.

Boma. ®uszuueckue, XuUMHYEeCKHe CBoMcTBa. Kpucrawioruaparel. 3HAu€HHE BOJbI B
MIPOMBILIJIEHHOCTH, CEJTLCKOM X035UCTBE, OBITY, pupoae. OXxpaHa BOJOEMOB OT 3arpsi3HEHUS.

Iloozpynna azoma

A3zor. CoenuHenust azora. Pusmyeckue U XUMHUUYECKHe CBoMcTBa. [Ipom3BojcTBO aMmMaxa.
[IpumeHeHne aMmmMuaka, a30THOW KUCIIOTHI 1 ee colieil. Docdop, ero amuioTponHbie GOpMbl, PU3NIECKUE U
xumuueckue cBoiictBa. Okcunbl Gochopa (V), bochopnas kuciora u ee conu. DochopHble ynoopeHus.

Iloozpynna y2nepooa

OO61as xapakTepucTHKa 351eMeHToB [V rpynmnsl rinaBHO#M noarpymmsl. @u3nueckue 1 XMMUUYECKHe
cBoMcTBa. Yriepoa, ero amwiorponssie Gopmbl. Coeaunenus yraepoaa: okcuasl (I, IV), yronbhnas
kuciorta u ee conu. Kpemuuii. CoeqHeHHsI KpEMHUS B IPUPOJIE, MX UCIIOJIb30BAHUE B TEXHUKE.

Memannwi

[Tonoxenne B mnepuoauyeckod cucreme. OCOOEHHOCTH CTPOEHHUS AaTOMOB METaJIOB.
Mertannnueckast cBsi3b. XapakTepHble (U3HUECKUe U XuMu4eckue cporictBa. Kopposus Mmerasuios.

[lenounsie Metayuibl. OOLIast XapaKTEpUCTUKA HA OCHOBE MOJIOXKEHHUS B IEPUOIUUECKOM cucTeme
J.. MenneneeBa. CoequHeHUs HATpUs, KaIusl B IPUPOAE, UX pumeHenue. Kanuitusle ynoopeHus.

OO0wrast xapakTepucTHKa 3JIeMeHTOB IaBHbIX noarpynm I1 u I rpynn nepuoguueckoil cuctemMsl
J.W. MenneneeBa. Kanpuuii, ero coeauHenus B npupoje. XKecTkocTb BOAbI U CIIOCOObI €€ yCTpaHEHUS.

AnroMuHHR. XapaKTepUCTHKA AIFOMUHUS U €ro CoeMHEeHUH. AM(OTEpHOCTh OKCH/Ia aTFOMUHUS.
[IpuMeHeHne amOMUHUSA U €T0 CIUIABOB.

Kenezo. XapakTepucTuka xenesa, OKCHI0B, TUAPOKcUI0B, conel xenesa (II u III). I[Tpuponusie
coeuHeHus kene3a. CruiaBbl Jkesie3a - YyryH U cTanb. [IpriMeHeHne CruiaBoB U COeJUHEHU JKeesa.

Mertannyprus. Metamisl B COBpeMEHHOM TexHHKe. JloMeHHoe Mpou3BoACcTBO 4yryHa. CriocoOsbl
npou3BojicTBa ctanu. [Ipobnema MamoOTXOJHBIX MPOU3BOJACTB B METAUIYPIrUU U OXpaHa OKpYKarollen
cpenpl. Pa3BuTHE OTEUECTBEHHOW METAIYPTMM W €€ 3HAu€HWe M pa3BUTHUS JPYTHX OTpacieil
MIPOMBIIIJIEHHOCTH.

Cmpoenue opzanuueckux coeOuHeHuil

OcCHOBHBIE TIOJIOKEHUSI TEOPUU XUMUUYECKOro cTpoeHus A.M. byrnepoBa. 3aBUCHMOCTb CBOWCTB
BEUIECTB OT XHMHYECKOro cTpoeHus. M3omepus. DieKTpoHHAas NpUpOJa XUMHUYECKHX CBs3ed B
MOJIEKYyJIaX OPTaHUYECKUX COCTUHEHUH, CITOCOObI pa3phbiBa CBA3EH, OHATHE O CBOOOIHBIX paauKaax.

Ilpedenvhuie y2neeo000poont

I'omonoruyecknii psif NPEEeNbHBIX YIVIEBOJOPOJIOB, MX JJIEKTPOHHOE M NPOCTPAHCTBEHHOE
cTpoerne (sp3 - rubpuamszanus). Meran. Homenknatypa, Qu3udyeckue M XUMHUYECKHE CBOWCTBa
MpeaenbHBIX YrieBoaopoaoB. Llukimonapadunsl. [IpenensHbie yriieBo10poIbl B TPUPOJIE.

Henpeoenvnuie y2inee000poont

['oMonmornyeckuit psii STUICHOBBIX YTIEBOAOPOAOB. [[BoitHas cBsi3b-( U (-CBSI3H, sp2-
rubpunmzanms. Ouznyeckue cBoicTBa. M3oMepus yriiepoHOTO CKeleTa M MOJIOKEHUE JBOWHON CBSI3H.
HomeHnkiatypa STUIEHOBBIX YIJIEBOJOPOJAOB. XumHueckue cBoiictBa. [loimyueHue yrieBomoposioB



peakuueil aeruapupoBaHus. lIpumeHeHuEe STHICHOBBIX YIiIeBOAOPOXOB. IIpuponaHbI Kaydyk, e€ro
CTPOECHUE U CBOMCTBA.

Auerunen. TpoliHasi cBs3b, sSp-ruOpuau3anus. ['omonorndeckuii psi anerwieHa. Gu3ndeckue u
XUMHUYECKHE CBOICTBa, MpUMeHeHUe aneTriieHa. [lonydyenue ero kapouHpM criocoO0M U U3 METaHa.

Apomamuueckue y2neeo0opoovt

beH3011, ero aJeKTpPOHHOE CTPOEHHE, XMMHUYECKHE CBOMCTBA. [IpoMbllIEHHOE MOIy4YeHUuE M
npuMeHenne 6ensona. [IoHsTHE 0 STOXUMHKATAX, YCIOBHUS UX UCIOJIb30BAHUS B CEIBCKOM XO3AHCTBE HA
OCHOBE TpeOOBaHMI OXpaHbl OKPYKAIOIIEH Cpeibl.

Ilpupoonvie ucmounuku y2nee000pooos
Hedtb, mpupoansiii ra3 u momyTHbIe HeTSHBIE Ta3bl, yroib. OpakinnoHHAs MEeperoHka HedTu.
Kpekunr. Apomaruzanus HedrenpoaykToB. OxpaHa oKpykarolei cpesl pu HedrenepepadoTke.

Cnupmut. @enonvt. Anvoecuont

CnupTsl, X CTpOeHHE, XMMHUecKHe cBolicTBa. M3omepus. Homenknarypa cniuproB. XuMuueckue
CBOWCTBA CIHUPTOB. SIAOBUTOCTH CHUPTOB, MX TIyOUTENbHOE JeWCTBUE HAa OpPraHU3M 4YellOBeKa.
['enernueckas cBsi3b MeXAy YyrieBojopogamMu M cnupramu. DeHon, ero crpoeHue, (QU3nYecKue U
XUMHYeckue cBoiictBa genoua. [Ipumenenne denona. OxpaHa oKpyKaroLe cpeibl OT MPOMBILUIEHHBIX
OTXOJIOB, cojepkamux (eHod. ANbAETUIBl, WX CTPOCHHE, XMUMHUYEeCKHe CBoWcTBa. llomydyenuwe wu
IIPUMEHEHUE MYPAaBBUHOTO M YKCYCHOTO aJIbJIETU/I0B.

Kapoonoswie kuciomut

['omonoruyeckuii psA MpeACTbHBIX OJIHOOCHOBHBIX KHCIOT, WX cTpoeHue. KapOokcuibHas
rpynmna, B3aMMHOE BJHMSHHE KapOOKCUIBHOW TpPYIIBI M YIJIEBOJHOTO paaukana. Dusznyeckue u
XUMHYECKHE CBOWCTBA KapOOHOBBIX KHCIIOT. YKCYCHas, MMaJbMUTHHOBAs, CTEAPUHOBAS, OJCHHOBAS
kucnoThl. [lonydyenne u npuMeHeHne KapOOHOBBIX KUCIIOT.

Choorcnovie 3¢ghupuol. JKupot

Cnoxnsie 3¢upbsl. CTpoeHue, TOJNyYeHHE peakiued stepuduranuu. XUMHUYECKHE CBOWCTBA.
Kupsl B nnpupose, ux cTpoeHue U cBoicTBa. CUHTETUYECKHE MOIOLIUE CPEJICTBA, X 3HAUEHUE. 3aluTa
OKpY>Karollen cpelibl OT 3arpsi3HEHUS] CHHTETHUYECKUMU MOIOIIMMU CPEACTBAMM.

Yznesoownt

I'moko3a, ee cTpoeHue, XMMHYECKHME CBOWCTBA, posb B mpupoje. Caxaposza, €€ THAPOIH3.
Kpaxman u nieyunronosa, ux CTpoeHue, XUMHUECKHE CBOMCTBA, POJib B mpupoe. [I[puMeHeHne 1esuTro1035b1
U ee npou3BOAHbIX. [loHATHE 00 NCKYCCTBEHHBIX BOJIOKHAX.

Amunvl. AmMunokuciomol

Crpoenue amuHoB. B3aumopeiictBue ¢ Bojoi M kuciotamu. AHWIMH. [lodydeHue aHunMHA U3
HUTPOOEH30J1a; MPAKTHUECKOE 3HAUeHUE aHWIMHA.

CrpoeHue, XUMHUYeCKHE OCOOEHHOCTH, M30MEpHUs aMHHOKHMCIOT. B3aumopeiicTBue aMuUHOB ¢
BOJIOM U KucioTamMu. AHWIMH. [lonydeHne aHmIMHA U3 HUTPOOEH30I1a, MPAaKTHYECKOE 3HaYeHNE aHUJIMHA.

Cunre3 mnenTunoB, ux crpoeHue. IloHstue 00 a3oTcomepKalMX TIeTePOLUKINYECKUX
COCIMHEHMX Ha IIpUMeEpE UPUINHA U TUPPOJIa.

benku. Hykneunoewie Kuciomot

CrtpoeHue, CTpyKTypa U CBOMCTBa O€NKOB. YcCHexu B M3Y4YEHHUU U CHHTEe3e OelKoB. 3HaueHue
MHUKPOOHOJIOTNYECKON MPOMBINIUIEHHOCTH. HyKJIenHOBBIE KHCIOTBI, CTPOGHUE HYKJIEOTHIO0B. [IpuHiun
KOMIUTMMEHTApHOCTH B moOCTpoeHuu JBouHOW cnupanu JHK. Ponb HYKJIE€MHOBBIX KHCIOT B
KHU3HEIESATEIbHOCTH KIIETKH.



