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MMPOTPAMMMA BCTYHNUTEJBbHBIX HCIIBITAHUM IO XUMHUU

Craryc 10KyMeHTa

[IporpaMMa 1O XUMHH COCTaBlieHAa Ha OCHOBE (peJepalIbHOTO  TOCYAapCTBEHHOTO
00pa3oBaTeNpHOr0 CTaHAapTa CpeaHero oOlmiero obpazoBaHus U (eAepalbHOTO TOCYAAPCTBEHHOTO
00pa30BaTeNHLHOTO CTaHIAPTa OCHOBHOTO 00IIIero o0pa3oBaHusl.

[IpumepHasi mporpamma KOHKPETHU3HPYET COJEp)KaHUE MPEAMETHBIX TeM 00pa30BaTeIbHOrO
CTaHJlapTa.

OCHOBHOE COJEPXAHHUE

Teopus cmpoenus eeuiecmea

Atom. CocraB aTOMHBIX sjaep. XUMHUYECKUU »diaeMeHT. IlocTosSHCTBO cocTaBa BelIecTBa.
OtHoCHUTENbHAsT aTOMHAasi W OTHOCHUTENIbHAs MOJIEKYJsipHash Macca. 3aKOH COXPAaHEHHS MAacChl, €ro
3Ha4YeHue B xumuu. Mosb. Mossipaast Mmacca. Yucno ABoraapo. M30Tomsl.

Yuenue o nepuoouunocmu. Ilepuoouueckuii 3aKkon u nepuoouydecKkas cucmema I1emMeHmos

JIL.U. Menoeneesa

Ilepuoanueckuii 3akoH Xxumuueckux 3yemeHToB .M. Menneneesa. Pactipenenenue 3J1eKTpOHOB B
aToMax AJIEMEHTOB IEPBBIX UYETHIPEX MEpHO0B. Masnbie W OOJbIINE MEPUObI, TPYIIBI U TMOATPYIIIIHI.
XapakTeprucTUKa OTAEJIBHBIX XMMUYECKUX JJIEMEHTOB IJIaBHBIX IOJATPYII Ha OCHOBAaHHUM ITOJIOKEHUS B
MEPUOIMYECKON CHUCTEME W CTPOCHHUS aroMa. 3HAYeHHE MEePUOJMYECKOr0 3aKOoHa I TOHUMaHUS
HAay4YHOUM KapTUHBI MUPA, Pa3BUTUS HAYKU U TEXHUKH.

Xumuueckas cea3p

Buasl xumudeckoil cBsizu. ATOMHasi CBA3b M CIIOCOOBI ee 0Opa3zoBaHus. [|iiHa U SHEPTUSI CBSI3U.
[TonsiTHe 06 PIEKTPOOTPUIIATEIFHOCTH XUMHUECKHUX dNIeMEeHTOB. CTeneHb okuciaeHus. oHHas cBs3b U ee
oOpazoBanue. 3apsa noHa. MeTatnyeckast CBsI3b.

Xumuueckue peakyuu

THMbl XUMUYECKUX peakUuil: peakiMi COeAMHEHUs, Pa3JIOKEHUs, 3aMeIlIeH s, HOHHOTO OOMEHa.
OKHCANTENbHO-BOCCTAHOBUTEIbHBIE peakuu. TemnoBoil 3gpdexT xumMuyeckux peakuuid. CoxpaHeHue u
IIPEBPALICHUE SHEPTUU INPU XMUMHUYECKHUX peakiusax. CKOpOCTb XMMHUYECKHX peakUuid. 3aBUCHUMOCTh
CKOPOCTH OT NMPHUPOABl PEarupyroluX BEIIeCTB, KOHLEHTpaluu, Temneparypsl. Karanuz. O6patumoctsb
XUMUYECKUX PEaKUUi. XMMHUUYECKOE PAaBHOBECHE U YCIIOBUS €TI0 CMELICHUS.

Pacmeopol. Inekmponumuueckas Ouccoyuauyus

PactBopsl. PacTBOprMOCTE BemiecTB. 3aBUCUMOCTb PACTBOPUMOCTH BEILECTB OT UX MPHUPOABI, OT
TeMreparypsl, naeieHus. TemnoBod 3¢ dexT npu pactBopeHuu. KoHueHTpanusi pacTBOpoB. 3HaUEHHE
pacTBOpPOB B IPOMBIIUIEHHOCTH, CEJIbCKOM XO3SMCTBE, OBITY. DJIEKTPOJIUTHYECKAs JMCCOLUAIINAL.
Crenenp nucconmanuu. CunbHble U cialble  3JIEKTpOJIUTHL.  Peakuumum  HOHHOTO  OOMeEHa.
DNEKTPOIUTHUYECKAS AUCCOLUALNS HEOPTAaHUYECKUX U OPraHUYECKHUX KUCIIOT, IEN0YEN U COJIEH.

T'anozenwnt



OO0masi xapakTepHCTUKa TaloreHoB. XJjop. Dusnyeckue, XUMHUYECKHE CBOWMCTBA. Peakiuu c
HEOPraHWYECKHMMH U OpraHn4ecKuMH BelectBamu. [loydyenue xmopa B npomelnuieHHOCTH. CoequHeHus
xyopa. [Ipumenenue xaopa u ero COeIMHEHUN.

Iloozpynna kucnopooa

OO0mras xapakTepUCTUKA JIEMEHTOB TiaBHOW moarpymmbl VI rpynmnel. Kucnopon. Xumudeckue,
¢usnueckue cBoicTBa. Asmorponwms. llpumenenue kuciopona. KpyroBopor Kuciopoga B MPHPOJE.
Cepa, ee pusnyeckue U xumuueckue cBorcTBa. CoeAMHEHUS CEepPhl: CEPOBOAOPOJI, OKCH b cepbl. CepHas
KHCJIOTA, €€ CBOMCTBA, XUMUUECKHE OCHOBBI IIPOU3BOCTBA.

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

Iloozpynna azoma

A3zor. CoenuHenust azora. Pusnyeckue M XUMHUYECKHe CBoicTBa. I[Ipon3BoacTBO aMMuaxa.
[TpumeneHne aMMuaKka, a30THOW KHUCIIOTHI B ee colieii. Docdop, ero autoTponHbie GOpMbl, PU3NISCKUE U
xumuueckue cBoiictBa. Okcunbl Gochopa (V), bocdhopnas kuciora u ee conu. DochopHbie yaoOpeHus.

Iloozpynna y2nepooa

OO61as xapakrepucTka 3yeMeHToB [V rpynnsl rnaBHoi noarpynnsl. usnueckre U XUuMHUYECKHE
cBoMcTBa. Yriepoa, ero amwiorponssie Gopmbl. Coeaunenus yraepoaa: okcuasl (I, IV), yronbhnas
kuciorta u ee conu. Kpemuuii. CoequHeHHsI KpEMHUS B IPUPOJE, UX UCIIOJIb30BAHNUE 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 IMOJOXKEHHS B IIEPUOIUUECKON cucTeme
J.U. MenneneeBa. CoenuHeHus HATpus, Kalusl B IPUPOJE, UX npuMeHeHue. Kanuiineie ynoOpeHus.

OO0m1ast xapakTepucTHKa 3JIeMeHTOB IaBHbIX noarpynm I1 u I rpynn nepuoauyueckoil cucTeMsl
J.W. MenneneeBa. Kanbuuii, ero coeuHenust B npupoe. KecTkocTb BOJbl U CIOCOOBI €€ yCTpaHEHHUS!.

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 Jkese3a - YyryH U cTanb. [IpriMeHeHre CriaBoB U COeJUHEHM JKenesa.

Mertannyprus. Metamisl B COBpeMEHHOI TexHUKe. JloMeHHOe Mpou3BOJACTBO yyryHa. CrocoOsl
npou3BojicTBa ctanu. [Ipobnema MamoOTXOJHBIX MPOU3BOJACTB B METAUIYPIrUU U OXpaHa OKpYKarollen
cpensl. Pa3BuTHE OTEUECTBEHHONW METAJUIYPTMM W €€ 3HAu€HWe M Pa3BUTHUsS JPYTHX oOTpacien
MIPOMBIIIJIEHHOCTH.

Cmpoenue opzanuueckux coeOuHenuil

OcCHOBHBIE TIOJIOKEHUSI TEOPUU XUMUYECKOro cTpoeHus A.M. byrnepoBa. 3aBUCUMOCTh CBOWCTB
BEIIECTB OT XUMHUYECKOTO CTpoeHus. M3omepusa. OleKTpOHHas NpUpoAa XUMHUYECKHX CBS3€M B
MOJIEKYyJIaX OPTaHUYECKUX COeTMHEHUH, CIOCOOBI pa3phiBa CBsI3€, MOHATHE O CBOOOHBIX PAJUKAIAX.

Ilpedenvhuie y2neeo000poont

I'omonoruyecknii psif NPEEeNbHBIX YIVIEBOJOPOJIOB, MX JJIEKTPOHHOE M NPOCTPAHCTBEHHOE
cTpoerne (sp3 - rubpuamzanusi). Meran. HomenknaTypa, Qu3udyeckue M XUMHUYECKHUE CBOMCTBA
MpeaeNbHBIX yriieBoaopoaoB. Lukmomapadunsl. [IpenensHbie yrieBoIOPOIBI B TPUPO/IE.

Henpeoenvnuie y2inee000poont

["omMonoruyeckuii psifi 3STUIEHOBBIX YIIeBOAOPOAOB. J[BoitHas cBs3b-( U (-CBS3H, sp2-
rubpunuzamms. Ousznyeckre cBOMCTBA. MI3oMepusi yriiepoIHOTO CKeJeTa W TOJ0KEHHE JTBOMHOW CBSI3H.
HomeHkiiatypa STHJIEHOBBIX YIVIEBOJOPOAOB. XuMHYecKue cBoilicTBa. [lomyudeHue yrieBomoponos



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

Auerunen. TpoliHasi cBs3b, sSp-ruOpuau3anus. ['omonorndeckuii psi anerwieHa. Gu3ndeckue u
XUMHUYECKHE CBOICTBa, IpUMEHEeHHE aneTiiieHa. [lonydyenue ero kapouIHbM CIOCOOOM U M3 METaHa.

Apomamuueckue y2neeo0opoovt

beH3011, ero aJeKTpOHHOE CTPOEHHE, XMMHUYECKHME CBOMCTBA. lIpOMBINUIEHHOE NOJIy4eHHE U
npuMeHeHne 6ensona. [ToHsTHe 0 STOXUMHUKATAX, YCIOBUS UX MCIIOJIB30BAHUS B CEJILCKOM XO35HCTBE Ha
OCHOBE TpeOOBaHMI OXpaHbl OKPYKAIOIIEH Cpeibl.

Ilpupoonvie ucmounuku y2nee000pooos
Hed b, mpupoaHsiii ra3 ¥ momyTHbIe HETSIHBIC ra3bl, yroib. OpakiMOHHAS TIEpPEroHKa He(TH.
Kpekunr. Apomaruzanus HedrenpoaykToB. OxpaHa OKpyskarolei cpesl mpu HedrenepepaboTke.

Cnupmut. @enonvt. Anvoecuont

CnupThl, UX CTpoeHHE, XUMHUUeckue cBoiicTBa. M3omepus. Homenknarypa cnuproB. XumMuueckue
CBOWCTBA CIHUPTOB. SIAOBUTOCTH CHUPTOB, MX TIyOUTENbHOE JeWCTBUE HAa OpPraHU3M 4YellOBeKa.
['eneTnueckas CBA3b MEXIY YIiieBojoponamMu U crnupramu. DeHon, ero crpoeHue, (uzmyeckue u
XxuMu4eckue coiicta genouna. [lpumenenne denona. OxpaHa oKpykarolei cpeibl OT NPOMBIIUIEHHBIX
OTXOJIOB, cojepkamux (eHod. ANbAETUIBl, WX CTPOCHHE, XMUMHUYEeCKHe CBoWcTBa. llomydyenuwe wu
IIPUMEHEHUE MYPAaBBUHOTO M YKCYCHOTO aJIbJIETU/I0B.

Kapoonoswie kuciomut

['omonoruyeckuii psA TpeAeNbHBIX OJHOOCHOBHBIX KHCIOT, UX cTpoeHue. KapOokcuibHas
rpynmna, B3aMMHOE BJHMSHHE KapOOKCUIBHOW TpPYIIBI M YIJIEBOJHOTO paaukana. Dusznyeckue u
XUMHYECKHE CBOWCTBA KapOOHOBBIX KHUCIIOT. YKCyCHas, IMaJbMUTHHOBAs, CTCAPUHOBAS, OJCHHOBAS
kucnoThl. [lonydyenue u npuMeHeHne KapOOHOBBIX KHCIIOT.

Choorcnvie 3¢hupol. JKupot

Cnoxnsie 3¢upbsl. CTpoeHue, TOJNyYeHHE peakiued stepuduranuu. XUMHUYECKHE CBOWCTBA.
Kupsl B nnpupose, ux cTpoeHue U cBoicTBa. CUHTETUYECKHE MOIOLIUE CPEJICTBA, X 3HAUEHUE. 3aluTa
OKpY’KaIoIen Cpeibl OT 3arpsI3HEHUS] CHHTETUUECKIUMHU MOIOIITUMU CPEICTBaMH.

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. [ToHATHE 00 UCKYCCTBEHHBIX BOIOKHAX.

Amunvl. AMunoxkuciomol

Ctpoenne amuHOB. B3aumopeiictBue ¢ Bomod M kuciaoramu. AHWIMH. [lonydeHue aHuinvHa W3
HUTPOOCH30J1a; TPAKTHUECKOE 3HAUCHNE aHHUIINHA.

Ctpoenune, XUMHYECKHE OCOOCHHOCTH, W30MEpHs aMHUHOKHCIOT. B3ammonelcTBre aMWHOB C
BOJIOH U KucnoTamu. AHUIMH. [loydeHne aHnIMHA U3 HUTPOOEH30M1a, MPAKTUIECKOe 3HAUYCHUE aHUJTIHA.

Cunte3 menTunoB, ux crpoeHue. lloHsTHe 00 a30TCOAEp)KANUX TETEPOIMKINICCKUX
COEAMHEHHMAX HAa IPUMEPE NUPUIMHA U TUPPOJIA.

benku. Hykneunoewie Kuciomot

CtpoeHue, CTpyKTypa U CBOMCTBa O€NKOB. YcCHexw B M3y4YEHHWU U CHHTEe3e OeNKOB. 3HaueHUE
MHUKPOOHOJIOTNYECKON MPOMBINIUIEHHOCTH. HyKJIenHOBBIE KHCIOTBI, CTPOGHUE HYKJIEOTHIO0B. [IpuHiun
KOMIUTMMEHTApHOCTH B moOCTpoeHuu JBouHOW cnupanu JHK. Ponb HYKJIE€MHOBBIX KHCIOT B
KHU3HEIESITEIbHOCTH KIIETKH.



