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COJEPXKXAHHUE OBYUYEHUA

8 KUIIACC

IlepBoHava/ibHbIE XUMHYECKHUE TOHATHUS

[Ipenmer xumuu. Poiab XMMHUM B KW3HU 4YeIOBEKa. XUMHSI B CUCTeME HaykK. Tena u
BeniecTBa. PU3MYECKre CBOMCTBA BEIIECTB. ArperatHoe cocTosinue BeuecTs. [lonsatue o
MeTOoJlaX Mo3HaHMs B XUMUHU. YncThie BemecTBa U cMecu. CrocoObl pa3aeieHusiCMeceil.
ATOMBI U MOJIEKYJIbl. XUMUYECKHUE IeMEHThI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocTble 1 CnOXHBIE BEMECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckas ¢opmysia. BaleHTHOCTh AaTOMOB XHWMHMYECKHUX DJIEMEHTOB. 3aKOH
MMOCTOSIHCTBA cocTaBa BenlecTB. OTHOcHTENIbHAs aTtoMHas Macca. OTHOCUTEIbHAs
MOJIEKYJIIpHas Macca. MaccoBast 10JIs1 XUMHUYECKOT0 3JIEMEHTA B COCIUHECHHUH.
KomnuectBo BemiectBa. Moab. MonsipHas mMacca. B3auMOCBsI3b KOJIMYECTBA, MAacChl U
qyuciaa CTPYKTYpHBIX €IWHHUII BemecTBa. Pacu€tel mo QopMmynaM XUMHUYECKUX
COE€INHCHUM.

OU3NYECKNEe M XUMHUYECKHUE SIBIICHUS. XUMHUYECKAs PEaKUus U €€ MPU3HAKU. 3aKOH
COXpPAaHEHHUS MAacCChl BEIIECTB. XMMHUUYECKUE ypaBHeHHUsA. Kiaccudukanus XUMUYECKUX
peakiuii (CoequHeHUs, pa3I0KEeHHS, 3aMEICHUs, 0OMEHa).

Xumuueckuii IKChepumenm:

3HAKOMCTBO C XMMHMUYECKOHW MOCYI0M, mpaBujiaMu paboThl B Ja0OpaTOpUU U MpUEMaAMHU
oOparieHusi ¢ 1a0OpaTOpHBIM OOOpPYAOBaHUEM, M3YYCHHE M ONHCAHHE (PU3MUECKHUX
CBOWCTB 0Opa3ll0B HEOPraHWYECKUX BEIECTB, HaOMtoJeHue (U3UYeCKUX (IUIaBJICHUE
BOCKa, TasHHUE JIbJla, pACTUpPAHUE caxapa B CTYIKE, KUIMEHHE U KOHACHCAIUSIBOMABI) U
XUMHUYECKUX (TOPEHHUE CBEUH, TPOKATMBAHUE MEIHOU MPOBOJIOKU, B3aUMO/ICHCTBUE Mea
C KHUCJOTOI) SIBJIEHWH, HAOJIIOJEHUE M OMHCAHHE MPU3HAKOBIPOTEKAHUS XUMHUYECKUX
peakimii (pa3noKeHue caxapa, B3aUMOJCHCTBUE CEPHOM KHUCIOTHI C XJIOPUIIOM Oapwus,
pasznoxxenue rtuapokcuaa meaw (Il) mpm HarpeBaHumM, B3aUMOJEHCTBHE XKele3a ¢
pactBopom cosu meam (l1), m3ydeHwe crmocoOOB pasjeiieHus cMmecei (C MOMOIIBIO
MarfuTa, (UIbTPOBaHUE, BhIMIAPWBAHME, AUCTHILIAINSA, XpomaTorpadus), TpOBEICHUE
OUYMCTKH MOBAPEHHOM COJM, HAOIOJIEHNE U ONUCAHKUE PE3YJIbTATOB MPOBEACHUS OIIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHUSI MAacChl, CO3JaHHE MOJIeJIed  MOJEKYI
(IIapoCTEepKHEBBIX ).

BaxkHeiilue npeacTaBUTE I HEOPTAaHMYECKHUX BellleCTB

Bo3nyx — cMech rasos. CocraB Bo3ayxa. Kuciopon — 3J1€MEHT M IIPOCTOE BEIIECTBO.
Haxoxnenne kuciopoaa B MpUpoAe, PU3NYECKUE W XUMHUYECKHE CBOWMCTBA (peakiuu
ropenusi). Oxcuapl. [lpumenenue xucnopoga. CrHocoObl MOMyYEHUS KUCIOPOAaB
naboparopur U mpombiinuieHHOCTH. KpyroBopor kucimopoma B mpupoge. O30H —
aJIJIOTPOIHAs MOAU(UKALIMS KUCIOPOA.



TennoBoit 3pdexT XuMHUYECKOW peakuuu, TEePMOXHMUYECKHE YpaBHEHUS, 3K30- H
HAOTEPMUYECKUE peakIuu. TOIIMBO: Yyrojb U METaH. 3arpsi3HEHUE BO3/1yXa, YCUICHHE
NapHUKOBOTO 3¢ (deKTa, pa3pylieHHe 030HOBOTO CJIOS.

Bonmopon — nsnemeHT M mpocroe BemecTBo. HaxoxkaeHuwe BOAOpoda B INPHUPOJE,
dbu3nUecKkue U XMMUYECKHUe CBOMCTBA, MPUMEHEHHE, CIIOCOObI noixydeHus. Kucnorsl u
COJIH.

MonspHbiii 006EM Ta30B. PacuéThl M0 XMMUYECKUM YPABHEHUSIM.

dusnueckue cBoncTBa BOoAbl. Boma kak pactBopurens. PactBopsl. HaceieHusie u
HEHACBILLEHHBIE PACTBOPHI. PacCTBOpUMOCTH BelecTB B BoAE. MaccoBas 10JIsl BEIIECTBAB
pactBope. XuMuueckue cBoicTBa BOJbl. OcHOBaHUA. Ponb pacTBOPOB B NPUPOAE UB
YKU3HM yenoBeka. KpyroBopor Bobl B pupoie. 3arps3HEHUE NIPUPOAHBIX BoA. OXxpaHau
OYMCTKA MPUPOIHBIX BOJ.

Knaccudukanusa neopranuueckux coeauHeHuid. Oxkcunbl. Knaccuduxamus OKCHUIOB:
cosieoOpasyronie (OCHOBHbIC, KHUCJIOTHbIE, aM(OTEpHBbIE) U HECOJICOOpa3yIoIIHeE.
Homenknarypa okcuuoB. dusznueckue U XUMUYECKUE CBOWCTBA OKCUAOB. IlomyueHwue
OKCHJIOB.

OcHoBanus. Krnaccudukanuss OCHOBaHMM: IIETOYM M HEPACTBOPHUMBIE OCHOBAHMSL.
Homenknatypa ocHoBaHui. @Pu3NYECKHE M XUMHUYECKHE CBOMCTBA OCHOBAHHU.
[Tomy4yeHnrne OCHOBaHMIA.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kucioT. Ou3ndyeckue MXUMUYECKUE
cBoiicTBa kucnot. Psg aktuBHocTr MmetamuioB H.H. bekerosa. [lonyuenune kucnor.

Conu. Homenknatypa comneil. ®u3nueckrue U XUMHYECKUE CBOMCTBA COJIEH.
[lonyueHue comnen.

['eneTnyeckas CBA3b MEXKY KJIACCAMU HEOPTaHUYECKUX COCIUHEHUM.

Xumuueckuu s3kcnepumenm.

Ka4eCTBEHHOE OIPECIICHUE COJep KaHus KUCIIOPOJia B BO3IyXe, IOIydeHHUEe, cCOOMpaHue,
pacro3HaBaHUE U U3YUYEHHUE CBOMCTB KUCIOPO/ia, HAOII0ICHHE B3aUMOICHCTBUS BEILIECTB
C KHCJIOPOJOM U YCJIOBUS BO3HUKHOBEHHS U TMPEKpalleHUss TopeHus (moxkapa),
O3HAKOMJIEHHE ¢ 00pa3llaMi OKCHJIOB W OMUCAHUE MX CBOWMCTB, MOJyYEHUE, COOMpaHue,
pacrio3HaBaHHWE U W3YUYEHHE CBOICTB BOJOpOJa (TOpeHHE), B3aUMOAEHCTBUE BOJIOPOA C
okcuaoMm Meau (1) (BO3MOKHO HCIOIB30BaHUE BUICOMATEPHAIIOB ), HAOIF0IeHHE 00pa3IoB
BEIIIECTB KOJIMYECTBOM | MOJIb, HUCCIEOBAaHNE OCOOCHHOCTEH PacTBOPEHUS BEIIECTB C
Pa3IMYHON PACTBOPUMOCTHIO, MPUTOTOBJICHUE PACTBOPOB C OMNpEEIEHHONW MacCOBOM
J0JIE pacTBOPEHHOTO BEIECTBA, B3aMMOJICMCTBHUE BOJBI C MeTaulaMu (HaTpUEM U
KaJibllueM) (BO3MOXXHO HCIIOJIb30BaHUE BHACOMATEPHUAIOB), HCCIEAOBaHUE O0pa3lioB
HEOPTaHMYECKUX BEIISCTB pPa3IMYHBIX KJIACCOB, HAOJIOJCHHE W3MCHEHHS OKPaCKH
WHJIMKATOPOB B PaCTBOPaxX KUCJIOT U IIEJT0YEH,M3ydeHUE B3aUMOJEHUCTBUS OKCHIA MEIU
(I1) ¢ pacTBOpOM CeEpHON KHCIIOTBI, KHCIIOTC METaJlIlaMH, PEaKIUil HeWTpaau3alluu,
MOJIy4YEHHE HEPACTBOPUMBIX OCHOBAHWM,



BBITECHEHUE OJHOTO METAJUIA APYTUM U3 PacTBOPa COJM, PELIEHUE DKCIIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme Kiraccsl HEOPraHUYECKUX COCTUHEHUI.

Iepuoanueckuii 3akoH u Ilepuoauyeckass cucremMa xumuueckux iemeHToB JI.H.
MenneseeBa. CrtpoeHue aromMoB. XuMUYecKasi CBsi3b. OKHCJIUTEIBHO-
BOCCTAHOBHUTEJIbHbIE PEAKIIUU
[lepBble MOMBITKK KiIacCCH(HUKAIMK XUMHUYECKUX dyeMeHTOB. [loHsTHe O rpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMEIbHBIC METAJIbI, FaJOTCHBI, HHEPTHBIC
rasbl). DJIEMEHTBI, KOTOPbIe 00pa3yoT aMpOTEPHBIC OKCUIBI U THAPOKCHUIBI.
[Tepuonnueckuin 3akoH. Ilepuomnyeckas cucrema XuMHYECKHX »diaemeHtoB JI.U.
MenneneeBa. Kopotkomepuonnas wu jmmHHONEepuomHas Qopmel [lepuogmaeckoit
cucteMbl xumuuyeckux aieMeHToB .M. Menaeneesa. llepuonst u rpynnel. @usndeckuii
CMBICJI TOPSJIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYMIIBI SJIEMEHTA.
Crpoenne aromoB. CoctaB aroMmHbIX suep. M3oromsl. OmekTpossl. CTpoeHwHe
ANEKTPOHHBIX 000JI0YEK aTOMOB IMepBBIX 20 XMMHUYECKHX 3JIeMeHTOB l[lepuomuueckoit
cucrembl JI.MI. MenneneeBa. XapakTepuCTHKAa XHMHYECKOIO JJEMEHTA IO €ro
nonokennto B [leprnonnueckoint cucreme [I.1. Menneneesa.
3aKOHOMEPHOCTH M3MEHEHUS Panyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAJUTMYECKUX
Y HEMETAJUIMYECKUX CBOMCTB IO TPYMIIAM U IEPUOAM.
3nauenue Ilepuoanueckoro 3akoHa v Ileproan4eckol CUCTEMbI XUMUUECKHUX
AJIEMEHTOB ISl Pa3BUTHUS HAYKU U npakTuku. .M. MenneneeB — yu€HbIi U rpaKJaHuH.
XumMuueckas cBs3b. KoBaneHTHas (moysipHas ©W HEMOJSApHAs)  CBS3b.
DIIEKTPOOTPHUIIATEILHOCTh XUMUYECKUX 2JIEMEHTOB. IOHHAas CBS3b.
Crenenb  okucneHusi.  OKHUCIUMTEIIBHOBOCCTAHOBUTENbHBIE — peakuuu.  [Iponeccsl
OKHCJICHHUS M BOCCTaHOBJICHUS. OKHUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii 3kcnepumenm:

M3y4eHHEe OOpa3IOB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aMMOJICUCTBUE TUIIPOKCHUIA
IIMHKA C PacTBOpaMH KHUCJOT M IIEJIOYeH, MPOBEACHHUE OIBITOB, WJLIIOCTPUPYIOIINX
MIPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM (TOPEHUE, PEAKIINU PA3IOKEHUS,
COCJIUHECHUSA).

Meosicnpeomemuvie cesa3u

Peanuzanysi MeXIpEIMETHBIX CBS3€H MPU MU3YUYCHUH XUMUU B 8 KJIaCCe OCYIIECTBIIACTCS
Yepe3 WCIOJIb30BaHUE KakK OOIMX €CTeCTBEHHOHAYYHBIX TOHSTHM, TaK W TOHATHMA,
SBJISIIOIIUXCS CHCTEMHBIMU JIJIS1 OT/ICJIBHBIX MTPEAMETOB €CTECTBEHHO- HAYUHOTO IIMKJIA.
OO0mre ecTeCTBEeHHOHAYYHBIE MOHSATHSA: HAyYHbIN (PaKT, TUTIOTE3a, TEOPHsl, 3aKOH, aHAIH3,
CUHTE3, KiacCudUKaIUs, TEPUOAUNIHOCTh, HAOIIOICHUE, SKCIIEPUMEHT, MOJICIUPOBAHME,
M3MEpEHHE, MO/ICIb, SIBJICHUE.

®dusuka: marepusi, aToM, D3JIEKTPOH, MNPOTOH, HEWUTPOH, HOH, HYKJIUJI, H3OTOIIHI,
PaMOAaKTUBHOCTh, MOJIEKYJA, JICKTPUIECKUN 3apsij], BEIIECTBO, TEJIO, 00BEM,



arperaTHOe COCTOSIHHE BEIIECTBA, ra3, (M3MYECKUE BEIMYWHBI, SAMHUIBI H3MEPEHUS,
KOCMOC, TIaHEThI, 3BE3/1b1, COJHIIE.

buomnorus: oTocunTes, ApIxanue, buocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAITBI, TOPHBIE MTOPOJIBI, MOJIC3HBIE
UCKOTIaeMbIe, TOIJIMBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHUYECKasI peaKUMs

Ilepuonnueckuin 3akoH. Ilepuonnueckas cucrema XuMUYECKUX 2dneMeHToB J[.H.
MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKUX
AJIEMEHTOB NEPBBIX TPEX MEPUOAOB, KM, KaJIbLUI U UX COCIMHEHUUB COOTBETCTBUU
C MOJIOKEHUEM 3JIEMEHTOB B [leprnoanyeckont cucrtemMe u CTpOCHUEM UXATOMOB.
CtpoeHre BemiecTBa: BUIbl XUMUYECKOW CBSI3M. THUIBI KPUCTAIUIMYECKHX PEHIETOK,
3aBUCHMOCTb CBOVCTB BELIECTBA OT THIA KPUCTAJUIMYECKON PEIIETKU U BUIA XUMAYECKOU
CBSI3H.

Knaccudukanysa 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKHE CBOWCTBA
BEIIECTB, OTHOCAIIMXCS K pPa3IM4HbIM KJIacCaM HEOPraHWYECKUX COCIUHEHUM,
IE€HETUYECKAas CBSI3b HEOPIraHUUYECKUX BELIECTB.

Knaccudukanumsa XMMHUECKHX peakiuil 10  pa3ju4yHbIM  MpU3HaKaM (110 YUCITY
U COCTaBY Y4YaCTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIUIOBOMY 3 (PeKTy, 0 M3MEHEHUIO
CTENEHEH OKHUCJICHUS XUMHUYECKHUX DJJIEMEHTOB, [0 OOpaTUMOCTH, IO YYacTHIO
KaTainu3aropa). JK30- U SHIOTEPMUUYECKUE PEAKIIUH, TEPMOXUMUYECKUE YPABHEHHUS.
[Tonsitue o ckopoctn xumuueckoil peakuuu. [loHsaTre 06 0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusx. [IoHsTHe 0 TOMOreHHBIX U IeTEpOreHHbIX peakiusax. [lonarue o
katanuse. [loHsaTue o xumuueckoM paBHOBecHMU. DakTOphI, BIHSIONIME HA CKOPOCTH
XAMHUYECKOUN PEaKIMu U MOJIOKECHUE XUMUYECKOTO PABHOBECHS.
OKUCITUTETFHO-BOCCTAHOBUTENFHBIE PEAKIIMU, AJIEKTPOHHBIN OallaHC OKHCIUTEIHHO-
BOCCTAHOBUTEIBHOU peaKLuHu. CocraBnenue YpPaBHEHUU OKMCJIMTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUH C UCII0JIb30BAHUEM METOa DJIEKTPOHHOTO OajlaHca.
Teopust 3JIEKTPOIUTUUECKON TUCCOUUAIMU. DIEKTPOIUTHI U HEANEKTPOIUThL. KaTHOHBI,
aHUOHBI. ME€XaHU3M IUCCOLUAIMN BEIIECTB C PA3JIMYHBIMU BUIAMU XUMHUYECKOU CBSI3H.
Crenenb auccornuanuu. CUIbHBIC U CITA0BIE DJICKTPOJIUTHI.

Peakuuu noHHoro oOMeHa. Y cioBUs MPOTEKaHUS PEaKIuii HOHHOTO 0OMeHa, TIOJIHbIC U
COKpaIlIEHHbIC MOHHBIC YpaBHEHMSI peakuuii. CBOWCTBA KHUCJIOT, OCHOBAaHUW HMCOJICH B
CBETE MPEACTABICHHUN 00 AJIEKTPOIUTHUECKON quccornuari. KauecTBeHHbIE peakIny Ha
HOHBI. [IoHsSITHE O THIPOJIN3E COJEH.



Xumuueckuil sKxcnepumenm:

O03HAKOMJICHHE C MOJEISIMH KPUCTAUIMYECKUX PEMIETOK HEOPTaHMYECKUX BEIIECTB —
METAJIJIOB U HeMeTaJuIoB (rpaduTa M ainMmasa), CIOKHBIX BEIIECTB (XJopuja HaTpus),
WCCJICIOBAaHUE 3aBHCUMOCTH CKOPOCTH XUMHUYECKON pEeaKIUU OT BO3ACHCTBUS PA3TMUHBIX
(bakTOpoB, HCCIEOBAaHUE JJICKTPOMPOBOJHOCTH PACTBOPOB  BEIIECTB, MpoIecca
JUCCOITMAITIH KHUCIIOT, IEI0YeH U cosel (BO3MOXHO UCTIOIh30BaHUE BUICO MAaTEPHAJIOB),
MIPOBEICHUE ONBITOB, WLIIOCTPUPYIOMMX NPHU3HAKH TMPOTCKAHUS PEaKIUi HOHHOTO
obmena (oOpa3oBaHuEe OCajaKa, BBIJACICHHE Ta3a, OOpa30BaHWE BOJBI), OMBITOB,
WUTIOCTPUPYIOMINX TPUMEPHl OKHCINTEIBHO-BOCCTAHOBUTEIBHBIX peakiuii (TOpeHue,
peaknuyu Pa3joKEHUs, COCIAWHCHHs), pPACIO3HABAaHWE HEOPTaHUYECKUX BEIIECTBC
MOMOIIBIO KAYECTBEHHBIX PEAKIIMN HA HOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/a4.

Hemertanibl 1 X COeAUHEHHUS

OOmas xapakrepucTuka TrajoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEpHBIE
creneHu okucnenus. CtpoeHue u pu3ndyeckrue cBOMCTBA MPOCTHIX BEIIECTB — FAJIOI€HOB.
XVMMHYECKHE CBOMCTBA HA PUMEPE XJI0pa (B3aUMOJEHCTBHE C METANIAMH,HEMETAJIIAMH,
niesoyamu). Xaoposoaopona. ConsHas KHCIOTa, XMMUYECKHE CBOMCTBA, IOJIyYEHHE,
IpUMEHEHHE. [[elicTBUE XJI0pa M XJIOPOBOAOPOJA HA OPTraHM3M 4eJIOBEKa. BakHeine

XJIOPHUJIBI M UX HAXOKJAEHUE B IPUPOJE.
OO01as xapakrepucTika 31eMeHToB VIA-rpynibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHble CcTeneHu OkucieHus. CTpoeHue u (U3MYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — KUCIIOPOJia U Cepbl. AJIOTPONHbIE MOAU(PUKAIIMN KHCIOPOAA U CEPBHI.
XumMmuueckue cBoiicTBa cepbl. CepoBOJIOpO, CTPOCHHUE, PUINYECKHE U XUMUYECKUE
cBoiictBa. OKcHIBI cephl KaK MPEACTABUTEIN KUCIOTHBIX OKCHIOB. CepHas KHUCIOTa,
dbu3nYecKre 1 XUMUYECKHE CBOMCTBA (00IIME KaK MPEACTABUTEIS KJacca KUCIOT U
cnenupuyeckre). XMMUYECKHE PEeaKInu, JIe)Kallhue B OCHOBE MTPOMBIIINIEHHOTO crtoco0a
MOJIyYEHHUsI CEpHOUN KUCIOTHI. [IpuMeHenune cepHor KUCIOTbl. COM CEPHOU KUCIIOTHI,
KauecTBeHHas peakiuss Ha cyiabdar-uoH. HaxoxaeHue cepsl U €€ COeIUHEHUN
B NIPUPOJE. XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpelbl COCAUHEHUSIMH CEPbI
(KUCIIOTHBIE T0XK]H, 3arpSI3HEHHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €0 MPeI0TBPAILCHUSI.
OO61ast xapakTepucTika 31eMeHToB VA-rpynnbl. OcOOEHHOCTH CTPOSHHSI aTOMOB,
XapaKTepHbIEC CTETIEHU OKUCICHHs. A30T, paclpOCTpaHEHUE B Mpupoje, Gu3ndecKue u
XUMHu4eckue cpoiictBa. KpyroBopor azora B mpupoge. AMMHUAK, ero (pusanyeckue u
XUMHUYECKUE CBOMCTBA, NOJIydeHHe U npuMeHenne. Coiiu aMMOHUS, UX (pu3nyeckuen
XUMUYECKUE CBOMCTBA, NTpUMeHeHNE. KauecTBeHHas peaklysi HA MIOHbl aMMOHHSL.
A3oTHas KHUCIOTa, €€ MoJlyueHHue, (pu3nyeckue U XUMHUYECKHE CBOMCTBa (0OIIME Kak
MpeICTaBUTEINsI Kacca KUCIOT U cnenuduueckue). Mcnonb3oBaHrue HUTPATOB U CoJiei
aMMOHHMSI B KaueCTBE MMHEPAJBbHBIX ynoOpeHuil. XUMHUYECKOe 3arps3HEHUe
OKpY’KaloIllel cpefibl COEAMHEHNUAMHU a30Ta (KUCIOTHBIE JOKIH, 3arpsI3HEHUE BO3/yXa,
nouBbl ¥ BOJ0EMOB). Docdop, amnorponHsie Moaudukauu Gocdopa, puznueckue u
xumuueckue cBoiictBa. Okcun dochopa (V) u dochopnas kuciora, GusndecKue



U XUMHUYECKHME CBOMCTBa, momydeHue. lcnomb3oBanue ¢dochatoB B KadecTBe
MUHEPAJIbHBIX yI0OPEHUH.

OOmast xapakrepuctuka 35eMeHTOB [V A-rpymnmbl. OCOOEHHOCTM CTPOEHHSI aTOMOB,
XapaKkTepHble  CTEMEHW  OKHUCIEHHUS.  YTIEepoi, aJIOTPONMHBIE  MOAM(HUKAIUH,
pacnpocTpaHeHue B TMpupoje, (U3MYECKHEe U XHUMHYECKHME CBOMCTBA. AcopOuus.
KpyroBopot yriaepoaa B mpupoae. Okcupl yriaeponaa, ux (u3nueckue U XUMUYECKUE
CBOMCTBA, ICUCTBUE HA KUBbIE OPTAHU3MBI, MTOJIYYEHUE U MTPUMEHEHUE. DKOJIOTUYECKUE
npobsieMbl, CBsA3aHHbIE ¢ okcuaoM yriepoaa (IV), rumoresa rinobanbHOTO MOTETUICHUS
KJIUMaTa, MapHUKOBBIK 3¢ ¢eKT. YTonbHas KHCIOTa W e€ COolM, UX (PU3MYecKue u
XUMHUYECKUE CBOMCTBA, MOJIyueHHe U npuMeHenne. KauecTtBeHHas peakius Ha KapOoHaT-
noHbl. Mcnonbs3oBanrne kapOOHATOB B OBITY, MEJUIIMHE, TPOMBIIUIEHHOCTH U CEIBCKOM
XO35HCTBE.

[lepBoHavasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIUHEHMSIX yriepona
(MeTaH, 3TaH, 3TUJIEH, AlleTWJIEH, 3TaHOJI, TJIMLEPUH, YKCycHas Kuciota). [IpupoaHsie
UCTOYHUKH YIJIEBOAOPOJOB (Yrojib, IPUPOAHBIN ra3, HedTh), MPOIYKTHl UXIIEPEPAOOTKU
(OeH3uH), UX POJb B OBITY M MPOMBINUICHHOCTU. [loHSTHE O OMOJIOTHYECKU Ba)KHBIX
BEILECTBAX: JKUPaX, OeJIKax, yIriIeBOJaX — U UX POJIM B )KM3HHU YeJoBeKka. MaTepuanbHoe
€IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTUHEHUI.

Kpemuuii, ero ¢usmyeckue M XHUMHUYECKHE CBOWCTBA, IMOJIYYEHUE U NPUMEHEHHE.
Coenunenust kpemHusi B mpupoze. O6mume npencrasienus 06 okcune kpemuus (IV) u
KpeMHHUEeBOW KucioTe. CHIIMKAThl, UX HCIOJB30BaHHWE B OBITY, B MPOMBIIUICHHOCTH.
BakHeiilllne CTpOUTENbHbIE MaTepHUalibl: KEepaMuKa, CTEKJIO, LIEMEHT, OEeTOoH,
xene300eToH. [IpoGieMbl 0€30MacHOTO UCIOJIb30BAHUSI CTPOUTEIBHBIX MaTepUalioB B
IIOBCEIHEBHOM JKU3HH.

Xumuueckuu sKcnepumenm:

U3ydeHHe 00pa3lloB HEOPTaHUIECKUX BEIIECTB, CBOMCTB COJITHON KHCIIOTHI, TPOBEICHHE
KauyeCTBEHHBIX pPEaKIUi Ha XJIOPUI-MOHBI M HAOIIOJCHHE MPU3HAKOB WX MPOTEKAHUS,
OTIBITHI, OTpaXKaroue GU3NIECKUE U XUMUYECKUE CBOMCTBA TAJIOTEHOB U UX COCIUHECHUN
(BOBMOXKHO  WCIIOJNIb30BAaHME  BHUACOMATEpUATOB), O3HAKOMJICHHE C oOOpa3iamu
XJIOpUJOB (TaJOTE€HUI0B), O3HAKOMJICHHE C O0pa3lamMu cepbl U €€ COeAMHEHUSIMU
(BO3MOXHO HCIIOJIb30BAHHE BHUJEOMATEPHANIOB), HAONIOJCHUE Mpolecca OO0yrIMBaHUS
caxapa MoJ JCWCTBHEM KOHIICHTPHUPOBAHHOW CEPHOM KHUCIOTHI, U3YYCHHE XUMHUYECKUX
CBOMCTB pa30aBIEHHON CEpHON KHUCIOTHI, MPOBEICHWE KAueCTBEHHOW pEakIUh Ha
cynb(haT-uoH M HaOJIO/ICHNE MPU3HaKa e€ MPOTEeKaHMs, 0O3HAKOMJICHHEC (PU3NIECKIMHU
cBOoMcTBaMM a3oTa, (ochopa M uX coeAuHEHUH (BO3MOKHO HCIOJIb30BAHUE
BUJIEOMATEPHUATIOB), oOpasimamMu a30THBIX H (OChHOPHBIX yIOOPEHM, TOIyYeHHUE,
coOupaHue, paclo3HaBaHWE U W3YYCHHE CBOWCTB aMMHaKa, MPOBEICHUE Ka4eCTBEHHBIX
peakiuii Ha MOH aMMOHUA M ¢GocaT-uOH M U3yUYEHHE MPU3HAKOB MX MPOTEKAHUA,
B3aMMOJICUCTBHE KOHUEHTPUPOBAHHOM a30THOM KHCIOTHI C MeEIbI0 (BO3MOXKHO
UCIOJIb30BAaHUE BUICOMATEPUAJIOB), U3YYEHHE MOJENEeN KpPUCTAUIMUYECKUX PEIIETOK
anMasza, rpadura, QysiepeHa, 03HAKOMJICHHE C MPOIECCOM acopOInn



PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM yIVIEM M YCTPOMCTBOM NPOTHBOrasa,
HoJy4YeHue, coOupaHue, pacHo3HABAHWE W H3Yy4YE€HUE CBOMCTB YIJIEKHCIIOro rasa,
IPOBEJCHUE KAYECTBEHHbIX pEakUWi Ha KapOOHAT M CWIMKAT-HOHbl U H3Y4YECHHE
IIPU3HAKOB  MX  MNPOTEKaHWs, O3HAKOMJICHHME C  NOPOAYKIHUEH  CHIMKATHOMN
IIPOMBIIUICHHOCTH, pELIEHUE JOKCIEPUMEHTAIBHBIX 3ajad mo Teme «BaxkHeimue
HEMETAJUIBI U UX COCTUHEHUSY.

MeTaJibl M X COeIMHEHUS
OO6mr1ast XapaKTepUCTUKA XUMHUYECKUX JIIEMEHTOB — METaJUIOB HA OCHOBaHUH MX
noJjiokeHus B Ilepuoguueckon cucreMe xuMuiyeckux sneMeHToB .M. MenneneeBa u
cTpoeHus: aToMoB. CTpoeHHe MeTalioB. Metainueckasi CBA3b U METaJUIMYecKast
KPUCTAJUINYECKAsA  PEIIETKA. OJEKTPOXUMHUYECKUU DS HANPSDKEHUM  METAJUIOB.
duznyeckue u XUMHUYECKHe CBOMCTBA MeTauioB. OO0IMe Cioco0bl MOTYyUEHUST METAILIOB.
[ToHsaTHE O KOPPO3UU METAJIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOPPo3uu. CIiaBbl
(cTainb, 4yTyH, JIOPATIOMUHUNA, OpOH3a) U UX TPUMEHEHHUE B OBITY U MIPOMBIIIICHHOCTH.
[[lenounsie MmeTambl: TONOXKEHHWE B llepmoguyueckold CHCTEME XHUMHUYECKUX
sanemeHToB J[.MI. MengeneeBa, CTpoeHHME HX aTOMOB, HAaXOXIAECHHUE B MPHUPOJE.
®duznyueckre M XMMHUYECKHE CBOWCTBa (Ha mpuMmepe Hatpus U Kanus). OKCuabl U
TUJIPOKCUIBI HATPUA U Kanud. [[puMeHeHre Mem0YHbIX METAIJIOB U UX COEUHECHUH.
[IlenouyHo3eMenbHBIE METAUIBI MarHuii W KajdplUMM: mosiokeHue B Ilepuonnueckoi
cucTeMe XuMu4eckux aeMeHToB [I.1. MenaeneeBa, CTpO€HHE UX aTOMOB, HAXOK/ICHUEB
npupone. Pu3nUecKHe M XUMHUYECKHME CBOWCTBA MarHus W KaublUsA. BakHeiwue
COCNMHEHMS Kajbllus (OKCUI, TUAPOKCHA, coiH). JKECTKOCTh BOJBI M CIOCOOBI €&
YCTpPaHECHUS.
AmomuHuN: TosoxkeHne B llepmogmyeckor cuctemMe XuMH4YecKux 3nemeHToB [I.M.
MenpaeneeBa, CTpOEHUE aTOMa, HAXOXJICHUE B mpupoaec. Dusznueckue m XUMUUYECKHE
CBOMCTBA aTtOMUHUSA. AM(OTEpHBIE CBOMCTBA OKCHUJIA U TUJIPOKCH]IA aTFOMUHUS.
Kenezo: mnosoxkenne B Ilepuomnueckor cucreme XumMuyeckux 3ynemMeHTtoB /[I.1.
MenpaeneeBa, CTpOEHHUE aTOMa, HAXOXJIEeHUE B mnpupoaec. Pusznueckue m XUMUUYECKHE
cBoiicTBa keneza. Okcunl, Tuapokcuasl u conu xenesa (I11) u xeneza (III),ux cocras,
CBOWCTBA U MOJIyYEHUE.

Xumuueckuil IKCnepumenm.

O3HAKOMJICHHE C O0pa3llaMd METAa/UIOB M CILIAaBOB, MX (DHU3MYCCKUMH CBOHCTBaMH,
U3ydeHHE  pe3yJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXKHO  HCIIOJIb30BAHHUE
BUJICOMATEPHUATIOB), OCOOCHHOCTEN B3aMMOJICHCTBUS OKCUJIA KaJbIMs U HATPUS C BOJION
(BO3MOXKHO HCIIOJIB30BAHHE BHACOMATEPHAIOB), HCCIICIOBAHNE CBONMCTB JKECTKOW BOJIBI,
npoliecca rOPeHus xKese3a B KUCIopoie (BO3MOXKHO HCIOJIL30BAHUE BUICOMATEPHATIOB),
NPU3HAKOB MPOTEKAHUsT KAYECTBEHHBIX PEaKIIMi Ha HOHBI (MArHHUs, KAIbIIUs, aTFOMUAHUS,
nunka, sxkeneza (1) u xenesa (1), memu (1), HaOmromeHne W OmUCaHHE IMPOILIECCOB
OKpAIIIMBaHUs IJIAMEHW MOHAMH HATPHsI, KaIus U KaJbI¥sl (BO3MOXKHO HCITOIb30BaHUE



BUJICOMATEPHUATIOB), HCCIENOBaHNE aM(OTEPHBIX CBOWCTB THUIAPOKCHIA ATIOMUHUS U
TUAPOKCUJA IIMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX 3a7ady mo TeMe «Baxueilmme
METAJUIBI U UX COSTUHEHUAY.

XuMHUA U OKPYKAKOLIAS cpeaa

BemecTBa u Marepualibl B TIOBCEIHEBHOM KU3HU YEJIOBEKA. be3omacHoe ucnoiab30BaHue
BEIIECTB U XMMHYECKUX peakinuii B ObITy. [lepBas momoip mMpu XUMHYECKUX 0XKOTaxX U
OTPABJICHUSAX.

XUMHUYECKOE 3arps3HEHUE OKPYIKatoIIen cpebl (MpeaesbHas JOMyCTUMasi KOHIIEHTpaIus
BemecTB (nanee — [1JIK). Pons xumun B penieHnn SKOJIOTHIECKUX TIPOOIIEM.

Xumuueckuii IKCnepumenm.:
HN3yUCHUC O6p2131_[0B MaTCpUuaJIOB (CTGKJIO, CI'IaBbl MCTAJIJIOB, ITIOJINMMCPHBIC MaTepHaJ'IBI).

Meorcnpeomemuuie cés3u

Peanusanys MeXIpPEIMETHBIX CBS3€M IIPU NU3YyYECHUHU XUMHUH B 9 KJacce OCYIIECTBISIETCS
yepe3 MCMOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyUHBIX IOHSATUH, TaK U TOHSATH,
SIBIISFOIIUXCSI CACTEMHBIMHU TS OT/ICTIBHBIX MPEAMETOB €CTECTBEHHO- HAYYHOTO ITHKIIA.
OO1ue ecTecTBEHHO-HAYYHbIE MOHSTHS: HAy4HbIM (DaKT, TMIOTE3a, 3aKOH, TEopus,
aHallu3, CHUHTE3, KiacCU(UKalusi, MEepUOJUYHOCTh, HAOIIOACHUE, DSKCIEPHUMEHT,
MOJICTTUPOBAaHUE, H3MEPEHHE, MOJETb, SBJICHHE, MapHUKOBBIA 3()PEeKT, TexHoIOoTrus,
MaTepHabl.

®dusuka: Marepusi, aToM, OJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUA, H30TOIHI,
PaMOaKTUBHOCTh, MOJIEKYJIa, JIEKTPUUYECKUN 3apsij, MPOBOJAHHUKH, TMOJYIPOBOJIHUKH,
TUBJIEKTPUKH, (POTO3JIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEILECTBa,
ra3, pacTBOp, pPacTBOPHUMOCTb, KpHUCTAUTMYECKas pemI€TKa, CIUIaBbl, (U3HUECKHE
BEJIMYMHBI, €JAMHULBI H3MEpPEHUs, KOCMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3MBI,
CoumnHize.

buonorusi: gorocunTes, npixanue, o6mocdepa, s3KocucTemMa, MUHEpAIbHBIC YI00pEHUs,
MUKPO3JIEMEHTbI, MAKPOAJIEMEHTBI, TUTATEJIbHBIE BEILIECTBA.

['eorpadus: armocepa, rumpochepa, MHUHEpaNbl, TOPHBIE TOPOMABI, IOJIE3HBIE
UCKOTIaeMble, TOTUITMBO, BOJHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbTATBI

JIMYHOCTHBIE Ppe3yJIbTaThl OCBOSHHUS MPOTPaMMbl OCHOBHOI'O 0O0IIero oOpa3oBaHUS
JOCTUTAIOTCS B XOJ¢ OOydYeHHs XWMHU B €JIMHCTBE YyYeOHOW W BOCIHTATEIHHOMN
JEATEILHOCTH B COOTBETCTBUU C TPATUITMOHHBIMA POCCHMCKUMHU COIMOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBCHHBIMU IICHHOCTSIMU, IIPUHSATHIMH B OOIIIECTBE TIPAaBHJIAMU M HOPMaMH
MOBEJICHHUS U CIIOCOOCTBYIOT MPOIECCaM CaAMOITO3HAHUS, CAMOPA3BUTHUS U COIMAIIA3AIINN
00yvarommxcs.

JIMYHOCTHBIE pe3yJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOICTBOBATHCS
CHUCTEMOM TTO3UTUBHBIX IIEHHOCTHBIX OPUECHTAIMHA U PACITUPEHUE OIBITA ASATEILHOCTH Ha
e OCHOBE, B TOM UHUCJIE B YACTHU:

1) maTPHOTHYECKOTO BOCTTUTAHUS:
LIEHHOCTHOT'O OTHOIIIEHMSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY UHAYYHOMY
HaCJIEeINI0, TOHUMaHUS 3HAYE€HUsI XUMHUYECKOW HAYKH B KU3HH COBPEMEHHOI000IIECTBA,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOM HMHPOpMalLMed O MNEePeIOBbIX AOCTHKEHUAX U
OTKPBITUAX MHPOBOM M OTEUYECTBEHHOW XHMMHH, 3aUHTEPECOBAHHOCTH B HAYYHBIX
3HAHMSIX 00 YCTpOICTBE MUpPA U OOILIECTBA;

2) TpakKIaHCKOT0 BOCTIMTAHUS:

IIPEICTABICHUS O COLMAIBHBIX HOpMax M IpaBUjaxX MEXJIWYHOCTHBIX OTHOIUEHUN B
KOJUIEKTUBE, KOMMYHHUKAaTUBHONH KOMIETEHTHOCTH B OOILECTBEHHO IOJIE3HOH, Y4EOHO-
UCCJIEI0OBATENLCKOM, TBOPYECKOM M JIPYrUX BHJAAX JESITEIbHOCTH, TOTOBHOCTHUK
Pa3HOO00pa3HON COBMECTHOM JI€ATEIbHOCTH MPH BBINOJHEHNUN YU4E€OHBIX, TO3HABATEIbHBIX
3a/1a4, BBINOJHEHUM XUMHYECKHX OJKCHEPUMEHTOB, CO3JaHUHM YYE€OHBIX MPOEKTOB,
CTpeMJIEHUS K B3aUMOINOHMMAHHMIO M B3aWMOIIOMOIIM B TMpoIEecce 3ToM ydeOHOMU
NEeATEIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEAEHUE U MTOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX W TMPABOBBIX HOPM C Y4YE€TOM OCO3HAHUS IMOCIEICTBUIMA
MOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMSI:

MHUPOBO33PEHUYECKME TMPEJACTABICHUS O BEIIECTBE M  XUMHUYECKOM  peakluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH U COCTABIISIOLIME OCHOBY
JUIE TIOHHMMaHUsl CYIIHOCTHM Hay4HON KapTUHBI MHpa, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3aUMOCBS3SIX YeJIOBEKa ¢ MPUPOAHON CpeioH, O
POJIM XMMUU B IO3HAHNUHU 3TUX 3aKOHOMEPHOCTEN;

NO3HaBaTeJIbHbIE MOTHUBBI, HANpaBJICHHbIE HA MOJYyYEHUE HOBBIX 3HAHUN MO XUMHH,
HEOOXOUMbIE JIJIs1 00BICHEHUSI HAOII01aeMbIX MPOIIECCOB U SIBJICHHM, MO3HABATEIBHOM,
MH(POPMALIMOHHON M YUTATEIbCKON KYJIbTYphl, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIbHOM



paboThl ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHOMN JIUTEPATYPO, TOCTYIHBIMUA TEXHUUYECKUMHU
cpeacTBaMu MH(POPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpEC K OOYYCHHMIO M MO3HAHMIO, JHOO03HATEIBHOCTh, TOTOBHOCTh U CHOCOOHOCTH K
caM000Opa30BaHUIO, MMPOEKTHOM M HMCCIEI0BATEIBCKON AESITENIbHOCTH, K OCO3HAHHOMY
BBIOOPY HANPaBJICHHOCTU U YPOBHS OOyUEHHUsI B IajibHEHIIIEM;

4) popMupOBaHUSI KYJbTYPHI 310POBbSI:

OCO3HAaHHE IEHHOCTU >KM3HHM, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3J0POBbIO,
YCTAaHOBKHM Ha 370pPOBBI 00pa3 KU3HU, OCO3HAHUE TOCIEACTBUN U HETPUATHE BPEAHBIX
OpUBBIYEK (YHOTpPEOJEHUS  alKOrojsi, HApKOTUKOB, KypEHHs), HEOOXOAUMOCTH
coOirofeHHsT TpaBuil 0€30IaCHOCTU MpU OOpaIleHWH C XMMHUYECKMMHU BEIIECTBAMU B
OBITY U peaIbHOM KU3HH;

5) TPya0BOro BOCIMTAHHUS:

WHTEpEC K MPaKTUYECKOMY M3yUCeHHIO MPOodecCrii M Tpy/la pa3IMdHOTO poja, YBAKCHUE
K TPYZly ¥ pe3yJbTaTaM TPYJIOBOM NEATEIbHOCTH, B TOM YUCJIE HAa OCHOBE MPUMEHEHUS
MPEIMETHBIX 3HAaHUN M0 XWMHH, OCO3HAHHBIA BBIOOP WHAMBUIYATbHOH TPACKTOPUHU
MIPOIOJDKEHUS 00pa30BaHuUs ¢ YIETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMHUH,
OOIIIECTBEHHBIX  WHTEPECOB W  MOTPEOHOCTEW, YCHEMHOM  MpPOQPEeCCHOHAIBHON
NEATETLHOCTH W Pa3BHTHS HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJallTHPOBATHCS B
npodeccruoHanbHoM cpene;

6) 3K0JIOrHYecKOro BOCIIMTAHUSI:

HKOJIOTHYECKH I[EJIECO00pa3HOE OTHOIICHHE K MPUPOJE KaK HMCTOYHUKY >KU3HHU Ha
3emiie, OCHOBE €€ CYUIECTBOBAaHHUS, MOHMMAaHUE LIEHHOCTU 30POBOTO M 0€30MacHOro
oOpaza >KHU3HM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3UYECKOMY U
NICUXUYECKOMY 370pPOBbIO, OCO3HAHHE WEHHOCTH COOJIOJIEHNS MpaBWil O€30MacHOro
MOBEJICHUS TIPU pabOTEe C BEIIECTBAMHU, a TAKXKE B CUTYAIUSIX, YTPOXKAIOIIUX 3/I0POBBIO U
JKU3HU JII0IEH;

CIIOCOOHOCTH MPUMEHATHh 3HAHMS, TOJIydaeMble  NpU  HU3YYCHUU  XUMHH, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOILIEHW MPUPOTHON CPEIOH, 1JISI IOBBIILIEHUS YPOBHS
AKOJIOTHYECKOMN KYJIbTYPhI, OCO3HAHUS TI100aTHLHOTO XapaKTepa dSKOJIOTUYECKHUX MPOOIeM
U TyTeHd WX pPEHICHUs MOCPEJCTBOM METOJIOB XHWMHH, JKOJOTHYECKOTO MBIIUICHHUS,
YMEHHUSI PYKOBOJICTBOBATbCSI UM B IO3HABATEJIbHOW, KOMMYHUKATUBHOW U COLIMAIBHOM
MPaKTHKE.

METAIIPEIMETHBIE PE3YJIBTATHI

B COCTaBe MeTanpeIMETHBIX pE3yIbTaTOB BBIJICTISIIOT 3HAYUMBIEIJIS
dbopMHUpOBaHUS MHUPOBO33PEHUSI OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPHUHIIHII,
runoresa, pakt, CUCTEMa, MPOLIECC, IKCIEPUMEHT U JIPYTO€.), KOTOPbIE UCIOJIb3YIOTCSB
€CTECTBEHHO-HAYYHBIX y4E€OHBIX MpEAMETaX W MO3BOJIAIOT HAa OCHOBE 3HAHWM M3 ITHX
npeaMeToB (opMUpOBaTH MPEACTABICHHWE O IIEIOCTHOM HAyYHOW KapTUHE MHUPA,U
yHUBEpCalbHble yueOHble NeHCTBUS (IT03HABATEIbHbIE, KOMMYHUKATUBHBIE,



perylnaTUBHBIE),  KOTOpble  oOecmeunBaiOT  (OPMHUPOBAHME  TOTOBHOCTH K
CaMOCTOSITEJIBHOMY INITAHUPOBAHUIO U OCYILECTBICHUIO YYEOHOH NEATEIbHOCTH.

Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHbIE Y4eOHbIE JeiCTBUS

Bba3oBble JJornueckue 1eiicTBUA:

YMEHUSI HCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS IIPU OCBOCHUM 3HAHUWM:
pacKphIBaTh CMBIC XUMHYECKMX TOHATUM (BBIACIATh HMX XapaKTepHbIE IPU3HAKU,
yCTaHaBJIMBAaTh B3aWMOCBSI3b C JPYTUMH TOHSITHUSMH), HCIIOIL30BaTh MOHATHS IS
OOBSCHEHHSI OTACIBbHBIX (DAKTOB W SIBICHHM, BBHIOMPATh OCHOBAHUS W KPUTEPUHIIISA
KJIacCUpUKAIMA XUMHYECKUX BEIIECTB W XHMHUYECKHUX pEakKIUi, YyCTaHaBIWBaTh
MPUYUHHO-CJICACTBEHHBIC CBSI3M MEXIYy OOBEKTaMU H3YyUYCHHS, CTPOUTH JIOTUUYECKHUE
paccyxneHus (MHAYKTUBHBIC, JCAYKTHUBHbIC, [0 AaHAJOTWH), JeJaTh BBIBOJABI U
3aKJIIOYCHUS,

YMEHHUE TPUMEHATH B MPOIECCE MO3HAHUS MOHATUSA (MPEIMETHBIE U METalpPEIMETHbIE),
CHMBOJIMUYECKHE (3HAKOBBIC) MOJEIH, HCIIONb3yeMble B XHUMHH, IIPeoOpa3OBBIBATH
IIUPOKO IPUMEHSAEMbIEC B XUMHUH MOJIEIbHBIE MPEICTABICHUS — XUMHUYECKUM 3HAK (CUMBOJI
AJIEMEHTa), XuMudeckasi (opMysia U ypaBHECHUE XUMUUYECKOUPEAKIIUU — MPU PEUICHUU
y4eOHO-IT03HABATEIBHBIX 33714, C YIETOM ITUX MOJICIBHBIX MIPEACTABICHUMN BBISBIISATH U
XapakTepUu30BaTh CYIIECTBEHHbIE MPU3HAKU HM3Yy4aeMbIX OOBEKTOB — XHUMHUYECKHX
BCIICCTB M XUMHYCCKUX pPEaKIUi, BBIABIATH OOIHME 3aKOHOMEPHOCTH, NPUUYUHHO-
CJICICTBEHHBIC CBSI3U Y MPOTUBOPEYMS B U3y4aE€MbIX ITPOLIECCAX U SIBJICHUSIX.

ba3oBble nccienoBare/ibCKHe 1eiCTBUA:

YMEHHUE HCIOJIb30BaTh IMOCTABJIEHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA NO3HAHUSA, a
TaK)K€ B KauyeCTBE OCHOBBI Jisi (POPMHPOBAHUSA TMIOTE3bI IO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

NpUOOpETEeHHE OIbITa MO MJIAHUPOBAHUIO, OpraHU3allMd U TMPOBEACHUI0 YYEHUYECKHX
HKCIEPUMEHTOB, yMEHHME HaO/IoJaTh 3a XOJOM IMpoLecca, CaMOCTOSTENbHO
IIPOTHO3UPOBATh €ro pe3yJbTat, GOPMyIUPOBaTh 000OIIEHHUS U BEIBOABI IO pe3yJIbTaTaM
MPOBENEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABIATh OTUET O IPOJIEIaHHON padoTe.

Pabora c undopmanmeii:

yMEHUE BIOMPATh, aHATU3UPOBATH U HHTEPIPETUPOBATH MH(GOPMAIIHIO PA3TMUYHBIXBUIOB
u GopM TpeACTaBIEHUS], TOJIy4aeMyI0 U3 Pa3HbIX HMCTOYHUKOB (HAy4YHO- MOMYJISIpHAs
JUTEpaTypa XUMUYECKOTO COJEpKaHUs, CIpaBOYHBIC MOcoOus, pecypchl HMHTepHeTa),
KPUTHYECKHU OIEHUBATh IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HHGOPMAIIUIO;

yMEHHUE MPUMEHSTh Pa3InyHbIe METObI U 3aITPOCHI IIPU MTOMCKE U 0TOOpe UHPOpMAIUU U
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOUMBIX JIJIS BHITTOJHEHUS YYCOHBIX UTTO3HABATEIBHBIX
3a/la4  OMpEAeNIEHHOTO THIA, NPUOOPETEHHE OIbiTa B OOJACTH HMCIOJIb30BAHUS
MH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHM, OBJIAJCHUE



KyJIbTYpOH aKTHBHOI'O UCIOJIb30BAHUS PA3IMYHbIX IOMCKOBBIX CUCTEM, CAMOCTOSITEILHO
BBIOMpPATh ONTHUMAIbHYIO (POpMYy MpeacTaBieHUs HWH(MOpPMALMU U WUIIOCTPUPOBATH
pelaeMble 3a/1a4l HECTOKHBIMH CXEMaMH, JuarpaMmmMamu, IpyruMu popmMamu rpa@uxuu
UX KOMOMHALMSIMU;

YMEHUE HCIOJb30BaTh M aHAIU3UPOBATh B Ipolecce Y4eOHOW M HCCIeI0BaTeIbCKON
JEATEIbBHOCTH MH(OPMALMIO O BIIMSHUU HPOMBIIIJIEHHOCTH, CEJIBCKOIO XO3sicTBa U
TPAHCIIOPTa Ha COCTOSIHUE OKPY>KAIOILEN IPUPOIHOM Cpeapl.

KomMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIC TeHCTBUS:

YMEHHE 3aJaBaTh BOMNPOCHl (B XOoA€ auayiiora M (WIM) JIUCKYCCHUU) MO CYIIECTBY
oOcyx1aeMoil TeMbl, (OPMYIUPOBATH CBOU NPEIIOKEHHUS] OTHOCUTEIIBHO BBITIOJHEHUS
IIPEIIOKEHHON 3a/1a4u;

OpUOOpEeTEHNE  OMbITa MPE3CHTAUH  PEe3yJIbTATOB  BBINOJHEHUS  XMUMHUYECKOTO
JKCIEpUMEHTa (Jab0paTOpPHOTO OmbITa, J1a0OPaTOpHON pPAOOTHI IO HCCIIEIOBAHUIO
CBOMCTB BEILIECTB, yU€OHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO  CBEPCTHUKAMM  IIO03HABATEIbHOW U
UCCJIEIOBATENBCKONW JCSITENBHOCTH MPU PELIEHUM BO3HUKAIOMIMX MPOOJIEM Ha OCHOBE
yuéTa o0IIMX MHTEPECOB M COrJIacOBAaHUS MO3ULMH (00CYyXaAeHUsS, OOMEH MHEHUSIMH,
«MO3TOBBIE IITYPMBD», KOOPJANHALMS COBMECTHBIX IEUCTBUI, ONIPEIEIEHUE KPUTEPUEB 10
OIICHKE KaueCTBA BBIITOJIHEHHOW PabOThI U IpyTHUE);

PerynsitTuBHble YHUBepCAJbHbIE Y4eOHbIE HeCTBUSL:

YMEHHUE CAMOCTOSITEIIBHO ONPENEIISITh UEIU AEATEIbHOCTH, INIAHUPOBATH,0CYIIIECTBRIIATD,
KOHTPOJIUPOBATH U MPU HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOIO JACSTEIHHOCTD, BHIOMPATH
HamOosiee 3¢ (dEeKTUBHBIE CIMOCOOBI pelieHus y4eOHBIX U TO3HaBaTEIbHBIX 3ajad,
CaMOCTOSITEJIBHO COCTABJISATh WJIM KOPPEKTUPOBATHIPEIIOKEHHBIA AITOPUTM JAECUCTBUN
IIPY BBIMOJTHEHUH 33J]aHUH C YUETOM MOTYYEHUSI HOBBIX 3HAHHUM 00 M3y4aeMbIX 00BEKTax
— BENIECTBaX M PEaKIUAX, OLEHUBATh COOTBETCTBHE IMOJIYYEHHOTO pe3yJbTara
3asBJICHHOM 1I€J1M, YMEHUE UCIOJIb30BaTh U aHAIM3UPOBATHh KOHTEKCTHI, MPEIJIAracMbI€ B
YCIIOBUU 3aJ1aHUM.

INPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMETHBIX PE3yNBTaTOB 1O OCBOCHHUIO O00S3aTEIHLHOTO COACPIKAHUA,
YCTAHOBJICHHOTO JaHHOW ¢enepanbHOil pabouell MporpaMMoi, BBIICISIOT: OCBOCHHBIE
00yJalOIIMMUC HAyYHbIC 3HAHUS, YMEHHUS M CIOCOOBI JeHWCTBUH, crieludUuuecKkue s
peaMEeTHON 00J1acTH « XUMHUS», BUBI IESITEIHBHOCTH 10 MOJYUYSHUIO0 HOBOTO 3HAHUSI, €T0
UMHTEpHpeTaluy, npeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX M HOBBIX
CUTYyalUsIX.

K xonIy oOyueHus B 8 kJjiacce mpeIMeTHBIE PE3yJIbTaThl HA 0A30BOM YPOBHE JIOJKHBI
OTpaxkaTh C(HOPMUPOBAHHOCTDH Y OOYUAIOIIUXCSI YMEHUM:



pPacKpbIBaTh CMBIC OCHOBHBIX XHMHYECKHUX MOHATHI: aTOM, MOJIEKyla, XUMUYECKUI
AJIEMEHT, IPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OAHOPOAHASI U HEOTHOPO IHAS),
BAJICHTHOCTb, OTHOCHUTEJIbHASI aTOMHAsi U MOJIEKYJSIpHAs Macca,KOJUYECTBO BEIIECTBA,
MOJb, MOJIIpHAsl Macca, MaccoBas J0JisI XUMHUYECKOTO 7JJIEMEHTa B COCAUMHEHUH,
MOJISIPHBIN 00BEM, OKCHI, KUCIIOTAa, OCHOBAHUE, COJIb, AJIEKTPOOTPHUIIATEIBHOCTD, CTENICHb
OKHUCJICHUS, XMMHYECKass peakius, KIACCH(PUKAIMS PEaKIUil: pPeakiud COCAUHCHUS,
pEeaKIuu pa3ioKeHUsl, PEaKIMU 3aMEIICHUs, PEaKIIMi 00OMEHA, IK30- U SHTOTEPMUUYECKUE
peakiuu, TerIoBo 3(PpeKT peakunu, AIpo aroma, dJIEKTPOHHBIN ClI0il aToMa, aToMHas
opOuTanb, pagnyc aroMa, XUMHYECKas CBs3b, MOJSPHAS M HEMOJSApHAs KOBaJCHTHAs
CBSI3b, WOHHAs CBS3b, HMOH, KAaTHOH, AaHWOH, pPACTBOP, MaccoBas [JOJisI BELIECTBA
(MporieHTHAsI KOHIIEHTpPAIIHs) B paCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHYECKUX IOHATHUH W TNPUMEHSATH 3TH
MOHATHUSI TIPU ONKMCAHUU BEIIECTB U UX MPEBPAICHUN;

UCI0JIb30BATh XUMHUUYECKYIO CHUMBOJIUKY JIJII COCTAaBJICHUS (POPMYII BEIIECTB U YpaBHEHU N
XUMUYECKUX PEAKIUN;

ONpPENCNISITh BaJIGHTHOCTh AaTOMOB 3JIEMEHTOB B OHHApPHBIX COCIMHEHUSX, CTEICHb
OKUCJICHHSI DJIEMEHTOB B OWHApHBIX COCIUHEHUSX, TMPUHAIJICKHOCTh BEIIECTBK
omnpenenEHHOMY KJaccy COeAMHEHWH 1o dopMmynaMm, BUJ XUMHUYECKOM CBSA3U
(KOBaJICHTHAsl U MOHHAs1) B HEOPTaHUYECKUX COCTUHEHUSIX;

packpsiBath cMbIca Ilepuomnueckoro 3akona J[.M. MeHnneneeBa: QeMOHCTPpHUPOBATH
MOHMMAHHUE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX JJIEMEHTOB OT HUX
nonoxkenus: B Ilepuonnueckoil cucTeMe, 3aKOHOB COXPAHEHMsSI MAacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YUY€HUS, 3aK0OHa ABOTraapo;

OMHCHIBATh W XapakTepuszoBaTh TaOnuunyto ¢opmy Ilepuomuyueckoit cucTembl
XUMHUYECKUX DJIEMEHTOB: pa3jnyaTh MOHITHUS «TJaBHas moAarpymnna (A-rpymmna)» u
«moboyHass mnoarpynmna (b-rpynmna)», Mayible W OOJIBIIME TEPHOJIbI, COOTHOCUTH
0003HaueHus, KOTOpble MMerTcs B Tabnuie «llepumomuyeckas cucreMa XMMHYECKHX
anemeHToB .M. MenzaeneeBa» C YHUCIOBBIMH XapaKTEPUCTHUKAMU CTPOCHHS aTOMOB
XUMHUUYECKUX DJJIEMEHTOB (COCTaB M 3apsn sapa, oOIlee 4YHCIO DJJICKTPOHOB U
pacrpee’eHue UX Mo JIEKTPOHHBIM CIIOSIM);

KJIacCU(HUIIMPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPTaHMYECKUE BEIIECTBA, XUMUUYECKHE
peakiuy (IO YKCIYy W COCTABYy YYaCTBYIOUIMX B PEAKIHUHM BEIIECTB,II0 TEIJIOBOMY
sddexry);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBONCTBA BEIIECTB Pa3IMUHBIX
KJIaCCOB,  MOJTBEpP)KJas  ONHCAHUE MPUMEpPaMH  MOJICKYJISIPHBIX  ypaBHEHHM
COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIHI;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOTO COCTAaRBa,
BO3MOXXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPAICHUN B Pa3JIUYHBIX YCIOBUSX;
BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIPHYIO U MOJIIPHYIO MAacChl BELIECTB, MACCOBYIO
JIOJIF0 XUMHYECKOT0 3JIEMEHTa Mo (opMyJie COCIMHEHUSI, MAaCCOBYIO JOJIO0 BEIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI IO YPABHEHUIO XUMUYECKOW PEAKIIUY;



NPUMEHATH OCHOBHBIC ONEpPALMU MBICIUTEIbHON JESTEIbHOCTH — aHalu3 U CHUHTE3,
CpaBHEHHE, OOOOIICHHE, CHUCTEeMAaTH3allNIo, KJIACCHU(UKAINIO, BBIIBICHHE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€M — JJIsi M3y4Y€HHUsS CBOMCTB BEHIECTB M XUMHUYECKUX PpEaAKIIHi,
€CTECTBEHHO-HAYYHbIE METO/IbI TIO3HAHUS — HAONIO/IEHNE, U3MEPEHHE, MOCIMPOBAHNE,
AKCHEPUMEHT (peaibHbIM U MBICIICHHBIN);

CleloBaTh MpaBWJIaM TOJb30BAHMS XMMHYECKOM TOCYAOM ©  J1abOpaTOpHBIM
o0opy/noBaHHEM, a TakKe MpaBWIaM OOpAIEHUS C BEIIeCTBAMU B COOTBETCTBHHC
UHCTPYKIUSMU IO BBIMOJHEHUIO JTAOOPATOPHBIX XUMUYECKUX OIBITOB MO MOTYyYECHUIOU
coOMpaHui0 Ta3000pa3HbIX BEIIECTB (BOAOPOJAa M KHUCJIOPOJAA), MPUTOTOBICHUIO
PacTBOPOB C OIMPEICIEHHON MAaCCOBOM JIOJIEW PACTBOPEHHOTO BEIIECTBA, INIAHUPOBATH U
IPOBOJNUTh XMUMHMUYECKHE HKCIHEPUMEHTHI 110 PACHO3HABAaHUIO PACTBOPOB IIEJOuUeH U
KHCJIOT C MOMOIIBIO UHAUKATOPOB (JIAKMYC, (peHon(Tanent, METUIIOPaHX U IPYTHUE).

K xoHIy oOyueHus B 9 kJjacce IpeIMETHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE JIOJKHBI
OTpaxkaTh C(HOPMHUPOBAHHOCTD Y 00YUAIOIIUXCSl YMEHUM:

PACKpbIBATh CMBICI OCHOBHBIX XUMHUYECKHMX IOHATHM: XUMHYECKHH JJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IPOCTOE BEILECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTD,
AIEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCJIECHUS, XUMHYECKas pEakKius, XHUMUYECKas
CBS3b, TEIUIOBON A((EKT peakiuu, MOjb, MOJSPHBIA O0BEM, pacTBOpP, IIEKTPOIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOJIUTHYECKAss JUCCOLMAlMsA, pPEaKIUd HMOHHOrOo OOMEHa,
KaTaau3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTUMbIE pPEaKIIUu,
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH, OKUCIIUTEIb, BOCCTAHOBUTEND, OKUCIICHUEH
BOCCTaHOBJICHHUE, AJUIOTPOIHU, aM(OTEPHOCTh, XUMHUUYECKasl CBSA3b (KOBaJEHTHAs, HOHHAS,
MeTaJuInYecKasi), KpUCTaNINUecKasi Peni€éTka, KOppo3usi METAJUIOB, CIUIABBI, CKOPOCTh
XAMHUYECKOUW peaknu, npeaeiabHo nonycrtumas konuentpanus [1J1K Bemectna;
WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHWYECKHUX IOHATUH W IPUMEHSITHITH
ITOHSTHS IPU ONIMCAHUU BELIECTB U UX MPEBPALLICHUM;

MCII0JIb30BaTh XUMUYECKYIO CUMBOJIMKY JJIsI COCTaBICHUs (hOPMYJI BEILIECTB M YPaBHEHUI
XAMUYECKUX PEAKIINM;

ONpENENATh BAJEHTHOCTh W  CTEMNEHb  OKUCICHUA  XHMHYECKUX  DJIEMEHTOBB
COEIMHEHUAX PA3JIMYHOI0 COCTaBa, MPUHAJIEKHOCTD BEIIECTB K OIMPEICIEHHOMYKIIACCY
coeAuHEeHU 1O (opMynam, BUJ XUMHUYECKOM CBA3U (KOBaJICHTHas, HWOHHAasi,
MeTaJIJTHYeCcKasi) B HEOPraHUYECKUX COCIMHEHUSX, 3apsii HOHA TI0 XUMUYECKOU(popmyIIe,
XapakTep cpeabl B BOJHBIX pPAacTBOpaxX HEOPraHWYECKHUX COEOUHECHUHW, THII
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEILIECTBA;

packpsiBath cMmbici [leprnoanueckoro 3akoHa JI.1. Menaeneesa u 1EMOHCTPUPOBATH €T0
MOHMMAaHUE: OMHUCHIBATh M XapaKTepu3oBaTh TabmuuHyro ¢opmy I[lepuonmueckon
CHUCTEMbl XMUMHUYECKUX DJEMEHTOB: pasjiMyaTh IMOHATUSA «rjaBHas mnoarpynmna (A-
rpynna)» u «nobounas noarpynna (b-rpynma)y, mansie u Oosnbline



NEPUObI, COOTHOCUTh O0O3HAYECHHS, KOTOPbIe MMEIOTCA B MEPUOAMYECKOM Tabmuie,c
YUCJIOBBIMUA XapPaKTEPUCTUKAMH CTPOCHUS aTOMOB XMMHYECKHUX DJIIEMEHTOB (COCTaB U
3apsn siipa, 00Ilee YMCIO0 JIEKTPOHOB U PACIpPEACNICHUE MX MO DJIEKTPOHHBIM CIIOSIM),
OOBSACHATH 00IIHE 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOWMCTB 3JIEMEHTOB U UX COCTUHCHHIB
npeenax MajlbIX IEPUOI0B U TIIaBHBIX MOATPYII ¢ YUETOM CTPOCHHUS UX AaTOMOB;
KJ1acCu(pUIIMpoBaTh XUMHYECKHE  DJIEMEHTBhl, HEOPraHMYeCKHe BEIIEeCTBa,
XUMUYECKUE peakiuu (M0 YUCITY U COCTaBy yYaCTBYIOIIMX B PEAKITMU BEIICCTB,IIO
TEMI0BOMY 3(PeKTy, M0 U3MEHEHHUIO CTETIeHEN OKUCICHUSI XUMUYECKUX DJIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATD) OOIINE U CHEIU(PUIECKIE XUMUYECKIE CBONCTBA
MPOCTBIX U CJIOKHBIX BEIIECTB, MOATBEPKIasi OMKMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHHUU COOTBETCTBYIONTUX XUMUYECKUX PEAKIIHII;
COCTaBJISITh YPABHEHHS AJIEKTPOJUTHYECKON AUCCOUMALMUA KHUCIOT, MIEIOYEH HCOJIEH,
MOJIHBIE M COKpAIIEHHbIE YPAaBHEHMS PEaKIMii MOHHOrO OOMEHa, YpaBHEHHUS pPEaKIIHii,
MOJITBEPKJAIOINX CYIIECTBOBAHNE T€HETUIECKOM CBSA3H MEXK/TY BEIIECTBAMHU PA3ITUIHBIX
KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEICTBOM
COCTaBIICHUS JIEKTPOHHOTO OajaHca ITUX PEaAKIIHii;
IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
MPOTEKaHUS XUMHYECKUX MTPEBPAIICHUI B Pa3IMYHBIX YCIOBHIX;
BBIYUCIISATh OTHOCUTEIBHYIO MOJIKYJSIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO
JIOJIF0 XUMUYECKOT0 3JIeMEHTa Mo (opMyJie COEIUHEHUs, MaCCOBYIO JIOJI0 BEILECTBA B
pacTBope, MPOBOJIUTH PACUETHI TIO YPABHEHUIO XUMUYECKON PEaKINU;
coOmolaTh TpaBWia  TOJB30BAHUSA XUMUYECKOM TMOCYyAOW U JIabOpaTOpPHBIM
obopynoBaHMEM, a TakKXKe IMpaBUiia OOpalleHHs C BEIIECTBAMH B COOTBETCTBUHUC
WHCTPYKITUSMU TI0 BBITTOJTHCHHIO J1a0OPATOPHBIX XUMHUUYECKHX OIMBITOB MO MOJYyYECHUIOU
coOMpaHunIo ra3000pa3HBIX BEIIECTB (AMMHAaKa U YTIIEKUCIIOTO rasa);
MIPOBOJUTH PEAKIUU, MOATBEPKIAIONINE KAYECTBEHHBIM COCTaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYyTEM XJOpUA-, OpoMuI-, HUOAUA-, KapOoHat-, (ocdart-,
CUJIMKAT-, CYJIb(haT-, TUIPOKCUI-HOHBI, KATHOHBI aMMOHUS Y MOHBI U3yYE€HHBIXMETAJIJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUUECKHX BEIIECTB;
MPUMEHSTH OCHOBHBIC OTEPAIMH MBICIUTEIBLHON ACATEIHPHOCTH — aHAW3 W CHUHTE3,
CpaBHEHHE, 0000IICHNE, CUCTEMATH3AIIHNIO, BBISIBJICHHE TPUYUHHO-CIICICTBEHHBIX CBSA3CH
— JUIST M3yYCHHsI CBOWMCTB BEIIECTB M XUMHUYECKHX PEaAKIWH, €CTECTBCHHO- HAy4YHBIC
METO/Ibl TIO3HAHUS — HAOJI0ICHNE, U3MEPEHHE, MOICIIUPOBAHUE, IKCIIEPUMEHT(PeabHbII
Y MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHMUE
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8 KJIACC
HaumenoBanune

No KommuecTBo (OCHOBHEIE BUJIBI 1€ATEIHLHOCTH
pa3ziesioB U TeEM Conepxanue oOydeHus

n/n JacoB 00y4aromuxcs

y4eOHOTro npeMeTa

Pa3nen 1. [lepBoHayaibHble XMMU4YeECKHE IOHATHS

1.1

XHUMUS — BaykHas
0011aCTh
€CTSCTBO3HAHUSA U
MPAKTUYECKOU
NIesITEIbHOCTH
YyeJIoOBEeKa

5

[Ipenmer xumuu. Poinb XuMHUM B KU3HU
yeIoBeKa. XMMHUS B CHCTEME HayK.

Tena u BemecTtBa. PU3nUecKrue CBOMCTBA
BEIIIECTB. ATpEraTHOE COCTOSIHUE
BemiecTB. [loHsATHE 0 METOIaX MO3HAHUSB
XUMHH. YUCTBIC BEIIECTBA U CMECH.
CriocoOnI pa3/iesIecHus] CMECeH.
Xumuueckuit skcnepumenm:
/[emoncmpayuu:

3HAKOMCTBO C XUMHYECKOU MOCY/JIOH,

C MpaBuIaMu pabOTHI B JIaOOpATOPUU U
prueMaMu 00paIIeHus ¢ J1ab0paTOPHBIM
000py10BaHUEM.

dusnueckre CBOWCTBA 00pa3IoB
HECOPTaHMYCCKHUX BEIISCTB — METAJIJIOB

11 HEMETAJIJIOB.

CriocoOnI pasjeneHust cMecei
(bunpTpOBaHKE, BRITAPHBAHUE,
MTACTUJUISAIIS, XpoMaTorpadus).

PackpbIBaTh CMBICI U3y4aeMbIX OHSTHIA.
PackpbIBaTh poJjib XUMUHU B IPUPOJIE U
PKU3HU YEJIOBEKa, €€ CBA3b C IPYTrUMU
HayKaMH.

Pa3anuaTh 4MCThIC BEIIECTBA U CMECH;
OJHOPOJIHBIE U HEOJHOPOIHBIE CMECH.
Paznuyath puzndecKkre U XUMUYECKUE
SIBJICHMS.

Crie1oBaTh aIrOpuTMaM UCIOIb30BaHUS
PKCIIEPUMEHTAJIBHBIX METOJ0B —
HAOJIOICHHS U SKCIIEPUMEHTA.
HaOronaTh ¥ OMUCBHIBATE OOBEKTHI

[pU TIPOBEJCHUU JEMOHCTPALIUM U
1a0OPaTOPHBIX OIBITOB MO U3YUYEHUIO
(bU3UYECKUX CBOMCTB BEIIECTB, CIOCOO0B
pa3JIeJICHUS] CMECEU BEIIECTB.
[[pOBOAUTE XUMUYECKUN SKCIIEPUMEHT
[pY pa3aciieHUN cMecel (Ha mpuMepe

OUYKCTKH MOBAPEHHOM COJIN) B XO/1€

17
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Vlabopamophvie onvimoi: 3yueHue

1 onrcaHue (PU3NYECKUXCBOWCTB
00pa3110B HEOPTaHUYECKUXBEIIIECTB.
3yuenue crnocoOoB pa3jesieHus cMecei
(C MOMOIIbIO MAarHUTA).

[ Ipaxmuueckue pabomul:

No 1. IlpaBuiia paboThl B 1a00OpaTopuu U
MpuEMBbI 0OpalleHus ¢ J1abopaTOpHbIM
000py1I0BaHUEM.

Ne 2. Paznenenne cMmeceit (Ha mpuMepe
OUYMCTKH TTOBAPEHHOM COJIN)

MpaKTHUECKON paboTh Ne 2,

CnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKOH MOCY10i U 1a00paTOpPHBIM
000py/I0BaHUEM, a TAK)KE IPaBUIIaM
oOpallleHus: C XUMUYECKUMU BEILIECTBAMU
B COOTBETCTBHH C HHCTPYKIIUEH

[IPU BBITIOJIHEHUH MTPAKTUIECKON

paboThr Ne 1.

BricTpanBaTth pa3BEPHYTHIC MUCHMEHHBIC
W YCTHBIE OTBETHI C OITIOPOU

Ha MH(GOPMAIIUIO U3 yYeOHUKA U
CIIPaBOYHBIX MAaTEPHAIIOB, TPAMOTHO
VICIIOJIb30BaTh N3Y4YEHHBIN IOHATUINHBIN
anmnapar Kypca XuMUu

1.2.

Bemniectsa wu
XUMUYECKUE
peakiuu

15

ATOMBI U MOJIEKYJIbl. XUMUYECKUE
piieMeHTbl. CUMBOJIBI XUMHYECKUX
H1eMeHTOB. [IpocThie U CIIOKHbBIE
BELIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUEHHE.

Xumuueckas popmyia. BageHTHOCTD
ATOMOB XMMUYECKUX JIEMEHTOB.
3aKOH IMOCTOSIHCTBA COCTaBa BEILIECTB.
OTHOCHUTENBHAS aTOMHAs Macca.
OTHOCHTENIbHAS. MOJIEKYJISIPHASI Macca.
MaccoBast 107151 XMMAYECKOIO 3JIEMEHTAB
COEJIMHEHUHU.

OnpenensTh NPU3HAKA XUMHUECKUX
peakiuii, yCIOBUS UX MPOTEKAHMSI.
OOBACHATH CYIIHOCTh (PU3UYECKUX U
XUMUYCCKUX SIBJICHUHN C TOUKH 3PCHHUSI
ATOMHO-MOJICKYJISIPHOTO YUEHUSI.
KiaccuguupoBaTh XUMHAYECKUE
peakuuu (110 YUCIy U COCTaBY
[pearnupyromux u 00pa3yromuxcs
BEIIICCTB).

CocTaBisath (HopmyIbl OMHAPHBIX
BEIICCTB M0 BAJICHTHOCTH U ONIPEIEIISTh
BaJICHTHOCTb 110 (POPMyJIaM BEILLECTB.
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KosmuectBo BemecTBa. Moib. MonspHas
Macca. B3auMoCBsI3b KOJIMYECTBA, MACChl
1 4UCJia CTPYKTYPHBIX €IMHUII BEIIECTBA.
Pacué€Tel Mo hopMyIaM XUMHUIECKUX
COEeIMHEHU.

Du3nvecKkue U XUMUYECKHUE SIBIICHHUS.
XuMuyeckass peakius U €€ Mpu3HaKu.
3aKOH COXpaHEHUSI MacChl BEILIECTB.
XHUMUYECKHE YPABHECHHUS.
Knaccudukaiuys XuMUYECKUX peakIui
(coenuHeHus, pa3ioKEeHUs, 3aMEIICHMUS,
oOMeHa).

Xumuueckuit skcnepumenm:
/[emoncmpayuu:

dusndeckre CBOMCTBa 00pa3IoB
HEOPTaHUYECKUX BELIECTB — METAJJIOB U
HEMETAJLIOB.

OO0pa3ipbl BEMIECTB KOJIMYECTBOM 1 MOJIb.
dusnueckue siBJieHUs (TJIaBJICHHE BOCKa,
TastHUE JIbJ1a, pACTUPAHHE caxapa

B CTYIIKE, KUTICHUE U KOHACHCAIIUS
BO/IbI).

XuUMUYeCKUe siBJeHUs (TOPEHHUE CBEYH,
MPOKaJMBAHUE METHON TTPOBOJIOKH,
B3aMMO/ICHCTBUE COJIbI MU MeJia

C COJISTHOM KHUCJIOTOM).

Habmtoienue npu3HakoB MPOTEKAHUS

PaccraBisaTh K0 HUITUEHTHI

B YPABHECHUSIX XUMHUUYECKUX PEAKIUH.
HabmronaTe 1 onmmuceIBaTh 00BEKTHI

[pU MPOBEJICHUU JIEMOHCTpAUi U
1abOpPaTOPHBIX OMBITOB.

[TpoBOIUTH BRIYUCIICHHUS TIO (DOpMyTIaM
XUMHUYECKUX COEMHEHUI U YPABHEHUSAM
XAMUYECKUX PEAKIUU.

[[prMEHSTh €CTECTBEHHO- HAYYHbBIE
METO/IbI IO3HAHUSA (B TOM YHUCJIE
HaO0JII0ICHUE, MOJICTTMPOBAHUE,
PKCIIEPUMEHT U OCHOBHBIE OTNEpAIIU
MBICIUTEIBHOMN AEATEIbHOCTU
(cpaBHEHHE, Ki1accuuKaiys)
BricTpanBaTh pa3BEpHYTHIE MUCEMEHHBIC
1 YCTHBIE OTBETHI C OIIOPOU

Ha nH(pOpMaIMIo U3 yueOHUKA U
CIIPABOYHBIX MaTEPHUAJIOB, FPAMOTHO
VICII0JIb30BAaTh U3YUYEHHBIN IIOHATUWNHBIN
amnmapar Kypca XUMHH
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XUMUYECKUX peaKLMi (pa3noxeHue
caxapa, B3auMOJCHCTBUE CEPHOM
KHUCIIOTBI C XJIOPUJOM Oapusi, MoTydeHue
1 paznoxenue ruapokcuaa meau (1) npu
HarpeBaHUM, B3aUMO/JICUCTBUE

pkeesa ¢ pactBopoM coiu Meau (I1).
OMNBITHI, WITIOCTPUPYIOIINE 3aKOH
COXpPaHEHHS MaCCHI.

VlabopamopHvle onvimul:

Co3ganne MoJIesIe MOJIEKYJT
(I1apOCTEePIKHEBBIX ).

Onucanue GU3NIECKUX CBOMCTB
00pa310B HEOPTAaHMYECKUX BEIIECTB —
METAJIJIOB M1 HEMETAJLJIOB.

HaOmonenue ¢puzndyeckux (MaBlIeHUE
BOCKA, TasTHUE JIbJIa) U XUMUYECKUX
(ropenue cBeuH, MpOKaJIMBaHUE METHOM
MPOBOJIOKH) SIBIICHUH.

Hab6nrogeHue u onvcanue Npu3HakoB
MPOTEKAHUS XUMUYECKUX PeaKIuii
[Pa3HBIX TUIIOB.

Bviuucnenus:

OTHOCHUTEJIIBHON MOJIEKYJIIPHOU MacCChI
BEIECCTB, MOJISIPHOW MAacCChl, MACChI
BEIL[ECTB, MACChI U KOJIMYECTBA BEUIECTBA;
MacCOBOM 1071 XUMHUYECKOTO JIEMEHTA
no (opmyJsie coeIMHEHNUS;
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10 YPABHEHUSIM XMMHUYECKUX PEAKIIUM:
KOJINYECTBA, MACCHI BELIECTBA

10 U3BECTHOMY KOJIMYECTBY, Macce
[P€areHTOB WU POAYKTOB PEaKLUU

WToro no pazaeny

20

Pa3znen 2. BaxkHeiiniue npeacTaBuTe/Id HEOPraHU4eCKUX BellecTB

2.1

Bosnyx. Kucnopon.
[TonsiTue 06
OKCHAAaX

6

Bo3nyx — cmech razoB. CocTas Bo3ayXxa.
Kucnopoa — 37€MEHT U pOCToe
BeiecTBO. Haxoxaenue kuciopoaa

B IIPUPOJIE, PU3NUECKUE U XUMUYECKUE
CBOMCTBA (peakuuu roperust). OKCHUIbIL.
[Ipumenenue kucnopoaa. CriocoOsl
MOJIy4eHHS KUCIIOPO/ia B TabopaTopuu U
MMPOMBIIIEHHOCTH. KpyroBopor
Kucaopoa B mpupoje. O30H —
aJUIOTpOTHAs MOU(DUKALIMS KUCIOPOa.
TernnoBoit 3G HeKT XUMHUUECKOHN peakiuu,
TEPMOXUMHUYECKUE YPAaBHEHHUS, IK30-

1 DHJI0TepMUYECKue peakiuu. TommmBo;
YTOJIb U METaH. 3arpsi3HEHUE BO3yXa,
YCWJICHHE MMAapHUKOBOTO d(PdekTa,
[pa3pylI€HUE 030HOBOTO CJIOA.
Xumuueckuit IKcnepumenm:
/[emoncmpayuu:

KauecTBeHHOE Ompe/iesieHue Coaep KaHus
KHCJIOPOJa B BO3IyXe

[lonyuenue, cobupaHue, pacrno3HaBaHUE

M cronb30BaTh XUMHUYECKYIO CUMBOJIAKY
IS cOCTaBIJIeHUST (POPMYJT BEIIECTB,
MOJICKYJIIPHBIX YPaBHCHUI XUMHYECKHIX
[peakuuii C yuacTueM KUCIopoJa.
XapakTepu30BaTh (OMUCHIBATH) COCTAB
BO3/yXa, PU3NUECKHE U XUMHUECKHE
CBOICTBA KMCIIOPO/a, CIOCOOBI €T0
MOJIyYCHUS], TPUMEHEHUE U 3HAYCHHE B
PUPOJIE U JKU3HU YEJIOBEKA.
CpaBHHMBATh pEAKIIMK TOPEHUS U
MEJIEHHOTO OKHCJICHHUS.

OOBACHATH CYIIHOCTb 3KOJOTHYECKHX
npo0JieM, CBSI3aHHBIX C 3arps3HEHHEM
BO3/yXa.

CrnenoBaTh paBHiIaM 0€30TacHOMN
paboThI B 1a0OpATOPUH NPHU
MCTIOJTb30BaHUU XUMUYECKON TIOCYIbI 1
000pyI0BaHUs, a TAKKE IIpaBUIaM
00pallleHHs C TOPIOYMMU BEIIECTBAMU.
[[manupoBaTh U OCYIIECTBISATH Ha
MPAKTUKE XUMUIECKUE SKCIIEPUMEHTHI,
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Y U3yYEHHE CBOMCTB KHUCIOPOA.
Hao0J1ro1enre B3anMoIeiCTBUS BEILIECTBC
KUCJIOPOJOM U YCIIOBUSA

BO3HUKHOBEHUS U MPEKPAICHUS TOPEHUS
(moxapa).

VlabopamopHuliii onvim:

O3HakoMJIeHHE ¢ 00pa3aMu OKCHJIOB 1
OIMMCAHHE UX CBOMCTB.

I Ipakxmuueckas paboma:

Ne 3. [lomydenue u cobupanue
KHCJIOpO/a, U3yUECHHE €T0 CBOMCTB.
Boiuucnenus:

MOJIEKYJISIPHON MacChl KHUCJIOPOa U
030HA HA OCHOBAHUH aTOMHOM MacChI
XUMHYECKOT'0 DJIEMCHTA;

KOJIMYECTBA, MAacChl BEIIECTBA

0 YPaBHEHUSAM XUMHUYCCKUX PEAKITHHA

[IPOBOJUTH HAOIOIEHNS, 1€TIATh BHIBOIbI
110 pe3ynbTaTaM 3KCIIEPUMEHTA

[IpU IPOBEACHNUH JIaOOPATOPHBIX OIIBITOB
U IPAKTUYECKON pabOTBHI.

BBIUMCIATE KOJIMYECTBO BEILIECTBA,
00BEM raza mo popmymnam.

'YyacTBOBaTh B COBMECTHOM paboTe

B IpyIIIE.

BricTpauBath pa3BEpHYTHIE IMCbMEHHBIE
W YCTHBIE OTBETHI C OIIOPOU

Ha nH(pOpMaIMIO U3 yueOHUKA U
CIIPaBOYHBIX MAaTepUajIoOB, IPAMOTHO
VCIIOJIb30BaTh N3Y4YEHHBIN IOHATUINHBIN
anmnapar Kypca XUMHH

2.2

Bonopoa. Ilousatueo
KHCJIOTaX U COJISIX

Bonopoa — 35eMeHT U IpoCcToe
BelecTBo. Haxoxaenue Bogopoaa

B IIpUpo/ie, GU3NYECKUE U XUMUUECKHE
CBOICTBA, MPUMEHEHHE, CTIOCOOBI
nony4yeHus. Kucnotsl u comnm.
MoutsipHbIit 00bEM Ta30B. PacuéTsr

10 XUMUYECKUM YPABHEHUSIM.
Xumuueckuii Ikcnepumenm:
/[emoncmpayuu:

[Tomyuenue, cobupanue u

PackpbIBaTh CMBIC U3y4Yae€MbIX HOHATHN
Y IPUMEHSTH 3TH MOHSTHUS MIPU ONHCAHUU
CBOWVCTB BEILECTB U UX MPEBPALLICHUMN.
XapakTepu3oBaTh (OMUCHIBATH)
bu3nYecKue 1 XUMHUYECKUE CBOMCTBA
BOJIOPO/Ia, CITOCOOBI €ro MOJyUeHHUS,
MPUMEHCHHUE.

CoGupatb mpuodOp ISt MOTYYeHUS
BOJOPO/IA.

Mcnonb30BaTh XUMUYECKYHO CUMBOJIUKY
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pacrio3HaBaHKe BOJIOPO/IA.
B3anmoieiicTBUE BOAOPOa C OKCUIOM
menu (II).

VlabopamopHulii onvim.:
B3aumojielicTBHE KHMCIOT ¢ MeTaJlJITaMHU.

I Ipakxmuuecxas paboma.

No 4, TTonyueHue u cooupaHue Boaopoa,
M3y4YECHUE €TI0 CBOWCTB.

Bviuucnenus:

00BbEMa, KOJIMYECTBA BEILIECTBA ra3a

10 €r0 U3BECTHOMY KOJINUECTBY
BEIIICCTBA WIIH O0BEMY;

00BEMOB T'a30B 110 YPABHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOILIEHUI
ra3oB

1Sl cocTaBlieHus: (hOpMYJT BEUIECTB,
MOJICKYJIIPHBIX YPaBHEHU XUMHYECKHIX
[PEAKLHMI C y4aCTUEM BOAOPOJIA.
BbIuucasTh MOJISIPHYIO MaccCy BEIIECTB;
KOJIMYECTBO BEIIeCTBa, 00bEM rasa,
MaccCy BEIlleCTBa;

[TpoBOANTH pacuéThl O ypaBHEHUSIM
XUMUYECKUX PEaKIINil: KOJIMYeCTBa,
00BEMa, MacChl BELIECTBA 110 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce peareHTOB
WU TIPOTYKTOB PEAKIIUH.

CrenoBath npaBuiaM O€30MacHOM
paboThI B 1a0OPATOPUH NPU
MCTIOJTb30BAaHUN XUMUYECKOU MOCYIBI U
000pyI0BaHUs, a TAKKE TpaBUiaM
00OpallleHHs] ¢ TOPIOYMMU BEIIECTBAMU B
OBITY.

[[naHupoBaTh M OCYIIECTBIATH HA
MPAKTUKE XUMUICCKHE SKCTIEPUMEHTHI,
MIPOBOJAUTH HAOTIOACHMSI, 1€TIATh BHIBOIBI
M0 pe3yJbTaTaM dKCIIEPUMEHTA.

'YyacTBOBaTh B COBMECTHOM padoTe
B IpYIIIE

2.3

Bona. PacTBopsl.
[louarue
00 OCHOBaHUAX

dusnyeckue cBolicTBa BOabl. Boa kak
PacTBOPUTEb. XUMHUYECKHE CBOWCTBA
BOJIBI.

OcHoBaHUs.

PackpbIBaTh CMBICT M3y4aeMbIX NOHATHI
Y IPUMEHATH 3TU HOHATHUSA IPU OMUCAHUU
CBOVCTB BEILECTB U UX IPEBPALLCHUM.

Xapaktepu3oBath (pu3ndecKue u
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PactBopsl. Posik pacTBOpOB B ipupoe U
B )KWU3HU 4esioBeKa. KpyroBopoT BOoAbI
B [IPUPOJE. 3arpsi3HEHUE MTPUPOIHBIX
BOJI. OXpaHa M OUYKUCTKA NPUPOJHBIX BOJ.
HacepileHHbIe 1 HEHACHIIIICHHbBIE
[pacTBOpbI. PacTBOpUMOCTH BELIECTB
B BoJie. MaccoBas 0JIs1 BEIIECTBAB
[pacTBope.

Xumuueckuii Ikcnepumenm:
/[emoncmpayuu:

PacTBOpeHME BEILIECTB C Pa3INYHON
PaCTBOPUMOCTBIO.

B3anmogeiicTBIE BOJIBI C METAJUIAMU
(HaTpUEM U KaJIbLIUEM).
lccnenoBanue pacTBOPOB KUCIIOT U
[1EJI0YEN C IOMOUIBIO UHIUKATOPOB.
VlabopamopHvle onvimwl
lccnenoBanne ocoOeHHOCTEN
[PACTBOPEHHUSI BEIIECTB C PA3JIUYHOU
[PaCTBOPUMOCTBIO.

[ [puroToBiieHHE PaCTBOPOB

C ONPEACIIEHHON MaCCOBOM J0JIEN
[PAaCTBOPEHHOI'O BELIECTBA.

I Ipaxmuueckas paboma

Ne 5. IIpuroroBieHne pacTBOpOB

C ONPEAECIEHHOM MaCCOBOM J0JIEN
[PAaCTBOPEHHOIO BELIECTBA.

XUMUYECKHE CBOMCTBA BOJIBI, €€ POJIb KaK
[PAaCTBOPUTEIIS B IPUPOJHBIX IIPOLIECCAX.
COCTaBIIATh ypaBHEHUS XUMUYECKUX
[PEaKIMii C y4aCTHEM BOJBI.

OOBACHATH CYIIHOCTb SKOJIOTMYECKHUX
po0JieM, CBSI3aHHBIX C 3arpsA3HEHUEM
PUPOAHBIX BOJI, CIIOCOOBI OUUCTKH BOABI
OT IIPUMECEN, MEPBI IO OXPAHE BOJ

OT 3arpsiI3HECHHUS.

[InaHUpOBaTh U OCYIIECTBIIATH

Ha MPAKTUKE XUMUYECKUE
PKCIIEPUMEHTHI, TPOBOUTH HAOIIOICHUS,
nenaTh BBIBOJIBI 10 PE3YJIbTATaM
DKCIIEPUMEHTA TP POBEAECHUU
1a00pPaTOPHBIX OMBITOB U MPAKTUYECKOM
paboOTHI.

CrnenoBaTh MpaBmiIaM 0€30TacHOMN
paboThI B 1a0OPATOPUM NPU
VCIT0JIb30BAaHUY XUMHUYECKON MOCYABI U
000pyI0BaHUS.

[IpOBOIUTH BBIUUCIECHUS C TPUMEHEHUEM
MOHATHUS «MACCOBasl 1OJISI BEIIECTBA

B pacTBOPEY.

BricTpanBaTh pa3BEPHYTHIE IUCHbMEHHBIE
1 YCTHBIE OTBETHI C OIIOPOU

Ha nH(pOpMaIHIO U3 ydeOHUKA U
CIIPaBOYHBIX MAaTEPUAIIOB, TPAMOTHO
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\Bolyucnenus:
C UCITOJIb30BAHUEM ITOHITHSA «MACCOBas
110J1s1 BEIIECTBA B pACTBOPE

VCIIOJIb30BAaTh N3Y4YEHHBIN IOHATUNHBIN
anmapar Kypca XUMHH

2.4

OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COeIMHEHUN

11

Knaccudukanys HeopraHn4eCKuX
coequHenuid. Oxcupl. Kiaccuduxanus
OKCHJIOB: cojicoOpa3yroniue (OCHOBHBIC,
KHCJIOTHBIC, aM(pOTEPHBIC) U
Hecoseobpasyrone. Homenkiarypa
OKCHJI0B. DU3UYECKUE U XUMHUCCKHE

IETOYN U HEPACTBOPUMBIE OCHOBAHUS.
Homenknatypa ocHoBaHni. dusnyeckue
1 XUMAYECKUE CBOMCTBA OCHOBAHU.
[TosrydeHrEe OCHOBAHUU.

Kucnotel. Knaccudukanus Kuciaor.
Homenknartypa kucnor. @u3ndeckue u
XUMHUYECKUE CBOMCTBA KUCIOT. Psij
akTuBHOCTH MeTasuioB H.H. bekeTosa.
[lomydyeHne KUCIoT.

Cosn. Homenknartypa conen.
DU3MYeCKNE U XUMUYECKUE CBOMCTBA
coneu. [lomyyenue comen.
['eHeTHUeCKas CBSI3b MEXKAY KIIACCAMU
HEOPraHUYECKUX COCIUHEHU.
Xumuueckuit IKcnepumenm:
/[emoncmpayuu:

CBOMCTBA OKCHJIOB. [losTydyeHnEe OKCHIIOB.
OcHoBanus. Knaccugukaiys oCHOBaHUM:

KnaccudunupoBats u3ydaeMble
BEILIECTBA 10 COCTABY M CBOMCTBAM.
CocTainsath GOpMYIIbl OKCUAOB, KUCIIOT,
OCHOBAHUH, COJIeH U HA3bIBATh UX

0 MEKTyHAapOIHOM HOMEHKJIATYPE.
[IporHo3upoBaTh CBOMCTBA BEILIECTB

Ha OCHOBE OOIIMX XMMHUYECKUX CBONCTB
M3Y4YEHHBIX KJIACCOB/TPYII BEUIECTB,

K KOTOPBIM OHH OTHOCSTCS.

CocTaBisITh MOJIEKYJIIPHBIE YPABHEHUS
PEAKLNH, UUTFHOCTPUPYIOLIUX
XUMUYECKHE CBONCTBA U CITOCOOBI
MOJTYYEHUSI BEIIECTB U3yUCHHBIX
KJIACCOB/TPYIIII, a TAKXKe
MOATBEPKIAOIINX T€HETUYECKYIO
B3aUMOCBSI3b MEXKIY HUMH.
[Ipon3BOAUTH BEIYUCIEHUS

M0 YPaBHCHUSIM XUMUUYECKUX PEaKIUH.
[[1aHupOBaTH U OCYILECTBIATh

Ha IPAKTHUKE XUMUYECKHUE
HKCIIEPUMEHTHI, IPOBOUTH HAOTIOACHUS,
nenaTh BBIBOJIBI 10 PE3yJIbTaTaM
PKCIEPUMEHTA TP MPOBEICHUN
1a0OPATOPHBIX OMBITOB M MPAKTUYECKHUX
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OO6pa3ibl HEOPraHUYECKUX BEILIECTB
[Pa3JIMYHBIX KJIACCOB.

OMBITHI, UJUTIOCTPUPYIOLINE XUMUYECKUE
CBOMCTBA KJIACCOB HEOPTraHUYECKUX
BEILECTB.

VlabopamopHvie onvimbi

Ornpenenenue pacTBOPOB KUCIOT U
[11€JI0Y€EH ¢ TOMOLIBIO0 MHANKATOPOB.
M3ydyeHne B3anMOAEHCTBUSA KUCTIOT

C METaJUIAMH, PEAKIIUN HEUTPATU3ALNH.
B3anmoencTBre pacTBOpa CEPHOU
KUCJIOTHI ¢ okcugom meau (11).
[loryueHre HepacTBOPUMBIX OCHOBAHUM.
BbITeCHEHHE OJTHOTO METaJljla IPYTUM
13 pacTBOpa COJIU.

I Ipaxmuueckasa paboma

No 6. PemieHre 3KCEpUMEHTAIBHBIX
3a1a4d 1o teme «BakHeWIne KiIacchl
HEOPTaHUYECKUX COEAUHEHUID.
Bviuucnenus:

[0 YPaBHEHUSIM XUMHUYECKOW PEAKIIUU:
KOJIMYECTBa BEIIeCTBa, 00bEMa, MacChl
[0 W3BECTHOMY KOJIMYECTBY BELIECTBA,
00BEMY, Macce peareHTOB WIIN
MPOTYKTOB PEaKIuu

paboT.

CrienoBath rpaBuiiaM O€30MacHOM
paboThI B TaOOpaTopuu

[PU UCTIOIH30BAHUN XUMHUECKON
OCy/Abl U 000PYAOBAHHUS.

BricTpanBath pa3BEPHYTHIC MMCHMEHHBIC
W YCTHBIE OTBETHI C OITIOPOU

Ha MHGOPMAIIUIO U3 yYeOHUKA U
CIIPaBOYHBIX MAaTEPHAIIOB, TPAMOTHO
MICIIOJIb30BAaTh N3Y4YEHHBIN IOHATUINHBIN
anmapar Kypca XUMHAU

Hroro no pasgeny:

30
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Pa3nea 3. [lepuonnuecknii 3akon u [lepuoanyeckas cucrema xumudeckux 3j1emMentoB Jl. U. MenaeseeBa. Ctpoenue
aTOMOB. XUMHYecKas CBA3b. OKUCIUTEIBHO-BOCCTAHOBUTEIbHbIC PEAKUHU

3.1 [[lepuoanueckuii
3aKOH U
[lepuoanueckas
cHUCTEMa
XUMHYECKUX
RJIEMECHTOB

CrtpoeHnue aToma

J1. 1. Menpaeneena.

7

[lepBble MOMBITKU KiaccupuKauu
XUMHUUYECKUX 3IeMeHTOB. [loHsATHEO
IPYIIAaX CXOAHBIX AJIEMEHTOB
(1I€TI0YHBIE U 1IETOYHO3EMEIIbHbBIE
METaJUIbl, TaJIOT€Hbl, HHEPTHBIE Ta3bl).
JIEMEHTBI, KOTOPbIE 00Pa3yIoT
aM(pOTEpHBIC OKCUIBI U THAPOKCHUIBI.

[ lepronnueckuii 3akoH. [leprnoanueckas
CHUCTEeMa XMMHUUYECKUX DJIEMEHTOB

JI.11. MenneneeBa. Koporkonepuoanas u
TUTMHHOTIEpUOAHAS (POPMBI
[leproauyeckoil CUCTEMbI XUMUYECKHUX
hnemeHToB [[.1. MenneneeBa. [lepronabl
Y rpynnbl. QU3NYECKUNA CMBICIT
MOPSAKOBOr0 HOMEpa, HOMEPOB Mepuoaa
U TPYIIBI AJIEMEHTA.

Ctpoenue aroMoB. CocTaB aTOMHBIX
sanep. M3oromnsl. Dnexkrponsl. CTpoeHne
DIIEKTPOHHBIX 000JI0UYEK aTOMOB IEPBBIX
20 XUMHYECKUX JIEMEHTOB
[leproanuecKoi CHCTEMBI

JI.1. MenneneeBa. XapakTepucTuka
XUMHUYECKOTO IJIEMEHTA

[10 €70 NO0JI0KEeHUIO B [leprnoanueckon
cucteme J1.11. Menneneena.
3aKOHOMEpPHOCTH U3MEHEHUS paguyca

PackpbIBaTh CMBICII IEPUOIUYECKOTO
3aKOHA.

OnuchIBaTh CTPOCHUE TAOIHIIBI
«Ilepuoanueckas cucreMa XMMUYECKHUX
nieMmeHTOoB [[.1. MeHpaeneeBay.
MonenupoBaTh CTPOEHUE aTOMa,
PHEPrETUUYECKUX YPOBHEW U MOyPOBHEN
[IPU IOMOILA PUCYHKOB, 3JIEKTPOHHBIX
KOH(UTypaluii U 3JIEKTPOHHO-
rpaduueckux Gopmy.

[losicHATh (PU3NYECKU CMBICI
OPsIKOBOIO HOMEPA, HOMEPOB IIEPUOIa
Y TPYIIIBI DJIEMEHTA.

XapakTepu30BaTh XUMUUECKUE DJIEMEHThI
MEPBBIX TPEX MEPUOJIOB, KAJIUM, KAJIbIIUH
1 UX COCIMHEHUS T10 MOJIOKEHUIO

B [ lepnonnueckont cucreme

J[.1. Menneneea.

OOBACHATH 00IIIHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB XUMHYECKUX
PIIEMEHTOB (M3MEHEHUE PaInyCOB
ATOMOB, AJIEKTPOOTPHULIATEIIBHOCTH,
BAJICHTHOCTH) U UX COCIMHEHUMN

B IIpe/iesiaX MaJIbIX IEPUOIOB U IIIaBHBIX
MOATPYNII C YYETOM CTPOEHHUS UX
ATOMOB;
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ATOMOB XMMUYECKHUX AJIEMEHTOB,
METAIMYECKUX M HEMETAINIMYECKUX
CBOWMCTB I10 TPYIIIaM U NEPHUOJIaM.
3HaueHue [lepuoauueckoro 3akoHa u
[leproauyeckoil CUCTEMbI XUMHYECKUX
AJIEMEHTOB ISl PA3BUTHS HAYKH U
rpaktuku. JI.1. MenneneeB — yu€HbIN U
rpaKIaHUH.

Xumuueckuii Ikcnepumenm:
/[emoncmpayuu:

B3anmoieiicTBUE THIPOKCHIA TUHKAC
[PacCTBOpPaMHM KHUCJIOT U MIECJIOYEH.
MopaennpoBaHue CTPOCHHS MOJIEKYJT
[TPY TOMOIIY PUCYHKOB, MOJIEIIEM,
HJIIEKTPOHHBIX U CTPYKTYPHBIX (DOPMYIL.
Ta6nuna «llepuonnueckas cucrema
XUMHUYECKUX JIEMEHTOB

J1.11. MeneneeBay.

JlabopamopHule onvlmbi

O3HakoMJieHHE ¢ 00pa3laMyu METAJIOB U
HEMETaJJIOB

'Y4yacTBOBaTh B COBMECTHOM paboTe

B IIape€ WIN IpyMIIe.

BricTpanBath pa3BEPHYTHIC MMCHMEHHBIC
W YCTHBIE OTBETHI C OITIOPOU

Ha MH(OpMAaLIKIO U3 yUEeOHHKA U IPYTUX
MCTOYHHUKOB, B TOM unciie IHTepHeTa

3.2

XUMHUYECKas CB3b.
OKHUCIUTEIIBHO-
BOCCTaHOBHUTEIILHBIC
peaKuunun

XumMmudeckas cBsi3b. KoBaneHTHas
(monsipHast U HETIOJSIPHAST) CBSI3b.
DJIEKTPOOTPHUIIATEIILHOCTh XUMUUYECKUX
hyieMeHTOB. MoHHas cBsa3b. CTereHb
okuciaeHust. OKUCINTEIBHO-
BOCCTaHOBUTEJIbHBIE peakunu. [Tporecchl

PackpbIBaTh CMBICII H3y4aEMBIX IOHSATHUH.
OnpenensaTh BUJ XUMHUYECKOU CBS3U

B COCJIMHCHUU.

MoienpoBaTh CTPOCHUE MOJIEKYJI ITPH
[MOMOIIM PUCYHKOB, MOJICJIEH,
DIIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYIL.
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OKHCJICHUSI 1 BOCCTAHOBJICHHUSI.
OKHCIUTETN U BOCCTAHOBUTEIH.
XUMHUECKHUI SKCTIEPUMEHT: U3YYCHHUE
00pa3IioB BEMIECTB METAJUIOB U
HEMETaJUIOB, B3aMMOJICCTBHE
TUIPOKCHIA IIMHKA C PACTBOPAMHU KHCIIOT
U 1IeJI0YEH, TPOBEICHHUE OMBITOB,
WJUTFOCTPHUPYIOITUX MPUMEPHI
OKHUCJIUTETbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3IOKEHUS, COSTUHEHUS ).
Xumuueckuit Ikcnepumenm:
/[emoncmpayuu:

ONBITH, HIUTFOCTPUPYIONTNE IIPUMEPHI
OKHUCIIUTEIIBHO-BOCCTAHOBUTEIHHBIX
peakiuii (ropeHue, peakiuu
[pa3JI0KEHHS], COSTUHEHMUS] )

Mcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
TSl cCOCTaBlieHUs (POpMYJIT BEIECTB,
PIEKTPOHHOTO OajaHca peakiui.
Ornpenensitb CTENEHb OKUCICHUSI aTOMOB
XUMUYECKUX IJIEMEHTOB MO OopMyJiaM U
COCTaBIIATH (OPMYJIbI OMHAPHBIX
COCAMHEHUI 10 CTEIIEHU OKUCIIEHUS
ATOMOB XMMHUYECKUX JIEMEHTOB.
OnpenensiTe OKUCIUTEIND U
BOCCTAaHOBHUTEIIb. PacCTaBIISITh
KO2(PULIMEHTHI B CXeMaX MPOCThIX
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX
[PEAKLIMI METOJIOM JIEKTPOHHOTO
OanaHca.

Ha61r01aTh XUMUYECKHUE OTIBITHI 110
MJ1aHy, aHAJIM3UPOBATh U JIeNaTh
BBIBO/IbI.

Mcnons3oBate UKT nist cozganus
MO/IEJIEN, TOATOTOBKH MPE3CHTAIUN,
TOKJIJIOB IO TEME.

BricTpanBaTh pa3BEpHYTHIE MUCEMEHHBIC
1 YCTHBIEC OTBETHI C OIIOPOU Ha
MHGOPMAIUIO U3 yUeOHHKA U IPYTHX
MCTOYHUKOB, B TOM yucie MHTepHeTa

HTtoro 1o pazaeny 15
PesepBHOE Bpems

OBIIEE YMCJIO YACOB 68
[10 [TIPOTPAMME
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9 KJIACC
HaunmenoBaunue

No KommaecTBo (OCHOBHBIE BUIBI €ATEIHLHOCTH
pa3/iesioB U TeM Conepxanue o0ydeHus

/1 JacoB oOy4Jaronmxcs
y4eOHOTro peaMeTa

Paznen 1. BenmecTBo 1 XUMH4YeCKHE PeaKIMH

1.1

[loBTOpEHne n
yIiIyOJieHue 3HaHU!
OCHOBHBIX Pa3/IeJIOB
Kypca 8 kiacca

5

[Iepnoanueckuii 3axoH. [leprnognyeckas
CHCTEMA XMMUYECKUX JIEMEHTOB

JI.11. MenneneeBa. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XMMHUYECKUX IJIEMEHTOB MEPBBIX TPEX
[IEPUOJIOB, KaJlvsl, KaJbLUs U UX
COCIMHEHUN B COOTBETCTBUU

C IIOJIOKEHUEM DJIEMEHTOB

B [ lepronueckon CUCTEME U CTPOCHUEM
X aTOMOB.

CTpoeHue BEIIECTBA: BUAbI XUMUYECKOMN
CBSI3U. THUIIBI KPUCTATIITNYECKUX
PELUIETOK, 3aBUCUMOCTh CBOWCTB
BEIIIECTBA OT TUIA KPUCTAIIINYECKON
PEIIETKU U BUJIA XUMUYECKOU CBSI3H.
Kiaccudukanust 1 HOMEHKJIaTypa
HEOPraHUYECKUX BEUIECTB. XMUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIUXCS

K Pa3JIMYHbIM KJIACCaM HEOPTraHUYECKHUX
COEJIMHECHUI, TEHETUYECKAas CBSI3b
HEOPraHUYECKUX BELIECTB.

XapaKTepI/ISOBaTB XUMHUYCCKHE DJICMCHTHI
IICPBbBIX TpéX IIEpUOa0B, KaJIUs U KaJIbIIUA

10 UX NOJIOKEHUIO B [lepronnueckoi
cucteme /1. 1. Menaeneena.
KitaccuduimpoBaTh 1 Ha3bIBATh
HEOPraHUYECKUE BEIIECTBA N3YYEHHbBIX
KJIACCOB.

OnuckIBaTh 00ITHME XUMHUECKUE
CBOIMCTBA BEIIECTB PA3JIMYHBIX KIACCOB,
[MOJTBEPKAATh CBOMCTBA MPUMEpPAMU
MOJICKYJISIPHBIX YPAaBHEHU XUMHUECKHUX
pEaKIUU.

OnpenensTe BUJ XUMUYECKOUN CBSI3U U
TUI KPUCTAJUIMYECKOU PEIIETKU
BEIIECTBA.

[ [porao3upoBaTh CBOKMCTBA BEILIECTB

B 3aBUICMMOCTH OT UX CTPOCHMUSI.
BricTpanBaTh pa3BEPHYTHIE TUCHbMEHHBIE
1 YCTHBIE OTBETHI C OIIOPOU

Ha THGOPMAIIHIO U3 yueOHUKA U
CIIPaBOYHBIX MATEPHUAIOB, TPAMOTHO
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Xumuueckuii yIkcnepumenm:
/[emoncmpayuu.

03HAKOMJICHUE C MOJICIISIMH
KPUCTaJUIMYECKUX PELIETOK
HEOPraHNYECKUX BEIIECTB — METAJIJIIOB
1 HeMeTaJIoB (TpaduTa u anmasa),
CJIOXKHBIX BEIIECTB (XJIOpUAa HATPHS)

VICIIOJIb30BaTh U3Y4YEHHBIN IOHATUNHBIN
anmnapar Kypca XUMHUH

1.2

OCHOBHBIE
3aKOHOMEPHOCTH
XUMHAYCCKUX
peakiuin

Kiaccudukanusi XuMU4EeCKUX peakiuit
[0 pa3JInYHBIM IPU3HAKAM (110 YUCILY U
COCTaBy Y4acCTBYIOIIMX B PEAKIINU
BEIIECTB, 10 TEIJIOBOMY 3P deKTy,

10 U3MEHEHUIO CTENEHEN OKHUCIICHHUS
XUMUYECKUX JIEMEHTOB,

M0 00OpaTUMOCTH, IO YYACTHIO
KaTajn3aropa). IK30- U
PHIAOTEPMUYECKUE PEAKLIUH,
TEPMOXUMUYECKUE YPABHEHHUS.
[ToHATHE O CKOPOCTH XUMHUYECKOU
peakuuu. [TonsiTue 06 00paTUMBIX

1 HEOOPATUMBIX XMMUYECKUX PEAKITUSX.
[ToHsITHE O TOMOTE€HHBIX U F€TEPOTr€HHBIX
peakuusx. [lonstue o katanuse.
[ToHsATHE O XUMUYECKOM PABHOBECHUH.
DaKTOpPHI, BIUAIOLIME HA CKOPOCTH
XUMUYECKON pPEaKIH U MOJI0KEHNE
XUMUYECKOTO PABHOBECHSI.
OKHCIIUTENEHO-BOCCTAHOBUTEIIbHBIE

PackpbIBaTh CMBICH M3Yy4a€MbIX MOHATHI
Y IPUMEHSTh 3TH OHATHS P ONUCAHUUT
CBONCTB BEILIECTB U UX MPEBPALICHUM.
KnaccuduuupoBate XUMHUYECKUE
PEaKIUU 0 PA3JIUYHBIM PU3HAKAM.

Y cTaHaBIMBATH 3aBUCUMOCTh CKOPOCTH
XUMHAYECKOUN peakuu OT pa3IndHbIX
(haxTopoB.

[IpOorHo3upOBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUUECKUX MPEBPAIICHU I

B Pa3JIMYHBIX YCIOBUSX.

OnpenensiTe OKUCIUTEND U
BoccTaHoBuTeNb B OBP.

CocTaBsiTh 2JIEKTPOHHBIN OaslaHc
peaKkuu.

[[pon3BOANTEL BEIYMCIICHUS T10
XUMUAYECKUM YPaBHEHUSIM.

YyacTBOBaTh B COBMECTHOM paboTe

B [1ape WJIU TPYIIIE.

BricTpanBaTh pa3BEPHYTHIE MUCbMEHHbBIE
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[PeaKIH, JICKTPOHHBIN OanmaHc
OKUCIIUTEIIbHO-BOCCTAHOBUTEILHOM
peakuuu. CocTaBiieHUE ypaBHEHHM
OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKiuii ¢ UCIOJIb30BAHUEM METO]1a
PIIEKTPOHHOTO OaiaHca.

Xumuueckuii Ikcnepumenm:
/[emoncmpayuu.

WccnegoBaHue 3aBUCUMOCTH CKOPOCTH
XUMHAYECKON PEakuu OT BO3ICHCTBUS
pa3IMYHbIX (PAKTOPOB.

OnbITH, WTIOCTPUPYIOIINUE IPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuu
Pa3JI0kKEHUSI, COETUHEHHS).
Buiuucnenus:

KOJIMYECTBA BEIIECTBA, 00bEMA U MacChl
[peareHTOB WJIU IPOIYKTOB 10
YPaBHEHUSIM XUMHYECKUX PEaKIIun

1 YCTHBIE OTBETHI C OTIOPOM

Ha WH(OPMAITUIO U3 YICOHHUKA 1
CIIPaBOYHBIX MaTEPUAJIOB, TPAMOTHO
HCII0JIb30BaTh U3YYCHHBIN MOHATUNHBIN
arnrmapar Kypca XuMuu

1.3

DIJIEKTPOIMTHYECKAS
M CCOLIAALIHS.
XUMHUYECKHUE
peakiuu

B pacTBOpax

Teopust 2JIEKTPOIIUTUYECKON
NUCCOLUALINUI. DJIEKTPOIUTHI U
HEAJICKTPOIUTHI. KaTHOHBI, aHHOHEI.
MexaHu3M JUCCOIMAIINH BEIIEeCTB

C Pa3TUYHBIMHA BUJIAMH XUMUYECKOMN
cBs3u. Crenenpb qucconuanvv. CUIbHBIC
U CJ1a0bIe SJIEKTPOJIUTHI.

Peaxiiuu HOHHOTO OOMEHa. Y CIIOBHS

PackpbIBaTh CMBICII U3y4aeMbIX IIOHATHN,Q
TaK)K€ CMBICJI TEOPUU

DIEKTPOJIMTUYECKON TUCCOLIUALUH.
OOBICHATH TPUUMHBI
DJIEKTPOIPOBOJIHOCTHA BOAHBIX PaCTBOPOB
BELIECTB, pa3INyaTh CJIa0ble U CHIIbHbIC
DIIEKTPOJIUTHI.

CocTaBisTh YpaBHCHUA AUCCOLMALIUN
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MPOTEKaHUS peakuii HOHHOTO OOMEHa,
MOJIHBIE U COKPAILIEHHBIE HOHHBIE
ypaBHEHHUs peakuuii. CBONCTBA KUCIOT,
OCHOBaHHWU U COJIEH B CBETE
[pe/ICTaBICHUI 00 3JIEKTPOIUTHYECKON
nucconuani. KauecTBeHHbIE peakiuu
Ha MOHBI. [[oHsTHE O THAPOIN3E CONEH.
Xumuueckuil IKcnepumenm:
/[emoncmpayuu.

HccnenoBanue 3aeKTPOIPOBOIHOCTH
[PacTBOPOB BEILIECTB, MpolLiecca
TUCCOIUALINY KUCIIOT, IIeJI04ei

U coJieil (BO3MOYKHO UCIIOJIb30BAHUE
BHJICOMATEPUAIIOB).

OnBITEI, WUIIOCTPUPYIOIINE TPU3HAKU
MPOTEKaHUsSI PEaKIMii MOHHOTO OOMEHa
(oOpa3oBaHue ocajka, BBIJICJICHUE Ta3a,
00pa3oBaHUE BOIBI).

Pacnio3HaBaHuE HEOPTraHUYECKUX
BEILIECTB C TOMOIIIBIO KaU€CTBEHHBIX
peakiii Ha UOHBI.

JlabopamopHulil onvim:

MN3ydeHne npru3HaKkoB MPOTEKAHUS
[peaKIuyi HOHHOT'O 0OMEHAa B pacTBOpax
PIIEKTPOJIMTOR (C 0Opa3oBaHUEM OCajKa,
BBIICJICHUEM T'a3a, 00pa30BaHUEM BOJIbI).
I Ipaxmuueckas paboma:

KHCJIOT, II€JI0YEH U COJIEH, IMOJIHBIE U
COKpAIIEHHBIC NOHHBIE YPABHECHUS
XUMUYECKUX PEaKIMil HOHHOTO 0OMEHa,
KpAaTKHE NOHHBIC YPABHEHUS POCTHIX
peaKuii TUAPOJIN3a COJIEH.
XapakTepu3oBaTh 00IINE XUMHUUECKUE
CBOICTBA BEILECTB PA3JIMYHbBIX KJIACCOB
Ha OCHOBE TEOPHUHU JICKTPOIUTUUECKON
M CCOLMALINN; TIOATBEPKIATH CBOMCTBA
[MPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX
YPaBHCHUM XUMHYECKUX PEAKIIUH.
Pemiats s5KciepruMEHTaIbHbIE 3aa41

10 TEME.

[[lmanupoBaTh U  OCYIIECTBIISATH

Ha MIPAKTHUKE XUMUYECKUE
PKCTIIEPUMEHTHI, TPOBOAUTHL HAOIOICHMUS,
NeNaTh BBIBOJIBI IO PE3YJIbTaTaM
PKCIIEPUMEHTA MPU MTPOBEICHUN
1abOpPaTOPHBIX OTMBITOB M MPAKTHYECKUX
paboT.

CrnenoBaTh mpaBmiIaM 0€30M1acHON
paboThI B J1aDOpaTOpUH MPU
MCIIOJIb30BaHUN XUMUYECKOU MOCYAbI U
000py1OoBaHUS.

[IpoBOAUTH BHIYUCIIEHUS 10 XUMUYECKUM
YPaBHEHUSIM.

YyacTBOBaTh B COBMECTHOM padboTe
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Ne 1. PemieHne s3xcriepuMeHTalbHBIX
3a/1a4 110 TEME.

Bouiuucnenusi:

110 YPABHEHUSIM XMMHWUYECKUX PEaKIUN

B [Iap€ WJIU PYIIIE.

BricTpanBaTh pa3BEPHYTHIE MUCHbMEHHBIE
1 YCTHBIE OTBETHI C OITIOPOU

Ha MH(pOpMaLMIo U3 yueOHUKA U IPYTUX
MCTOYHUKOB MH(POPMAIIIH, B TOM YUCIIE
NuTepHera

Htoro no pazaeny

17

Paznen 2. Hemera/Libl M X COEAMHEHUS

2.1 |O0mas 4
XapaKTEpPUCTUKA
XUMHYECKHX
DJIEMEHTOB
VIIA-rpynmst.
["anmorensl

OO0m1as XxapakTepUCTHKA T'aJIOT€HOB.
OcoOEHHOCTH CTPOCHHUS AaTOMOB,
XapaKTEPHbIEC CTEIIEHU OKUCIICHUS.
CtpoeHue u pu3nyecKre CBOMCTBa
[IPOCTBIX BEILIECTB — FaJIOT€HOB.
XUMHUYECKHUE CBOMCTBA HA TPUMEPE
XJiopa (B3auMOJIeCTBHE C METAIIJIAMH,
HEMETaJJIaMHU, 1eJI0YaMu).
XnopoBonopon. CoJisiHast KUCIOTA,
XMMHUYECKUE CBOMCTBA, MOJIyYEHHE,
npuMeHeHue. JelicTBre xiopa u
XJIOPOBOAOPOJa HA OPraHU3M YEJIOBEKA.
BaxxHeimme XJIOpUIbl U UX HAXOXKICHUEB
pUpo/IC.

Xumuueckuii Ikcnepumenm:
/[emoncmpayuu:

OnbITH, OTpaxaronue GU3nIecKue u
XUMUYECKHE CBOMCTBA TAJIOTEHOB U UX
COeIMHEHUI (BO3MOKHO HUCTIOJIb30BaHHE

OOBICHATH O0IIIME 3aKOHOMEPHOCTH

B I3MEHEHUH CBOMCTB HEMETAJUIOB M UX
COEIMHEHMH B Ipeieax MajbIX
MEePUOJIOB U TJIABHBIX MOATPYIII
[leproarueckoi cucTeMbl XUMHUECKUX
DJIEMEHTOB C YYETOM CTPOCHUS UX
aTOMOB.

XapakTepu3oBaTh (HU3HMUECKUE U
XUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB
raJIoreHoB (Ha MpUMepe XJiopa) u
CJIOKHBIX BEIIECTB (XJIOPOBOOPOA,
XJIOpUJIa HATPHs), CIOCOOBI UX
MOJTy4eHUs], MPUMEHEHHE U 3HAUCHHE

B IIPUPO/IE U KU3HU YEIIOBEKA.
OmnpenensiTb XJIOpUA-UOHBI B paCTBOpE.
[[maHupOoBaTh U OCYIIECTBISATH

Ha MPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, TIPOBOAUTH HAOIIOICHHUS,
1e1aTh BHIBOJBI IO PE3YJIbTATAM
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BUJICOMATEPUAIIOB).

O3HaKOMIIEHHE ¢ 00pa3aMu XJIOpUI0B
(ra;moreHu0B).

JlabopamopHulii onvim:

M3ydeHune CBOMCTB COJITHOM KUCIOTBHI.
[IpoBeieHNE KAaUYECTBEHHBIX PEAKIUI
Ha XJIOPU-UOHBI.

[ Ipaxmuueckas paboma

No 2: ITonydeHne COISTHON KUCIIOTHI,
M3y4eHUE €€ CBOMCTB.

Boiuucnenus:

[0 YPAaBHEHUSAM XUMHUYECKHX PEAKIIUH,
€CJIM OJIH U3 PEareHTOB JIaH B U30BITKE

HKCIIEPUMEHTA MIPU MPOBEICHUU
1a0OPATOPHBIX OMBITOB U MPAKTUYECKHUX
pador.

CrnenoBaTh mpaBuIaM O€30MaCHOM
paboThI B TabopaTopuu

MPH UCITOJIH30BAHUN XUMHUYECKON
MOCY/JIbI U 000PYI0BaHUSI.

BricTpanBaTh pa3BEPHYTHIE MUCHMEHHBIC
W YCTHBIE OTBETHI C OTIOPOI

Ha WH(GOPMAITUIO U3 yUeOHUKA U
CIIPaBOYHBIX MAaTEPHAJIOB, TPAMOTHO
MCII0JIb30BaTh U3YUYECHHBIN TOHATUNHBIN
anmnapar Kypca XuMUu

2.2

OO6mas
XapaKTEePUCTHKA
XUMHYECKHX
DJIECMEHTOB
VIA-rpynmnel. Cepa
1 €€ COCIMHEHUS

OO011as xapaKTepUCTUKa FJIEMEHTOB
VIA-rpynmbsl. OcoO€HHOCTH CTPOEHUS
ATOMOB, XapaKTEPHbIE CTENIEHU
OKUCJICHHUS.

CtpoeHue u puznueckrue CBOMCTBRA
[POCTBIX BEIIECTB — KUCIOPOAA U CEPBHI.
AJUTOTpOITHBIE MOAU(DUKAITIN KHCIOPOa
U cepbl. XUMUYECKHE CBOMCTBA CEPBI.
CepoBo10po/1, CTpoeHUE, (GU3NUECKUE U
XMMHUYECKUE CBOMCTBA.

OKCuIbI cepbl KakK MPEACTABUTENN
KHCJIOTHBIX OKCHJIOB.

CepHas kucyioTa, GU3NIECKUe U
XUMUYECKHEe CBOMCTBA (0OIIIME KaK

OOBACHATH 00IIIME 3aKOHOMEPHOCTH

B UI3MEHEHHUU CBONCTB 3JIEMEHTOB
VIA-Tpynmnsl U UX COEAUHEHUN C Y4ETOM
CTPOCHUS UX aTOMOB.
XapakTtepu3oBaTh GU3NUECKHUE U
XAMUYECKHE CBOMCTBA MPOCTOTO
BELIECTBA CEPBI U €€ COCTMHECHUN
(cepoBO1I0pO/1a, OKCHUIOB CEPhI, CEpHOM
KHUCJIOTHI, CyJIb(aToOB), CIOCOOBI UX
[MOJTy4YeHUs], MPUMEHEHUE U 3HAUCHUE
B PUPOJE U )KU3HU YETIOBEKa.
Onpenenats HaMUMe CyIbhaT-uOHOB
B pacTBOpE.

OOBICHATH CYITHOCTH SKOJIOTUUECKHUX
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MPEACTABUTEIIS KIacca KUCIOT U
cnenupuueckre). XMuMUYECKUE peaKilni,
JeKane B OCHOBE ITPOMBIIILIEHHOTO
crioco0a Moay4YeHus: CEpHOM KUCIIOTHI.
[Ipumenenune. Coyiid CEpHON KUCIOTHI,
KadeCTBCHHAS PEaKIys Ha CyIb(aT-noH.
Haxoxaenue cepbl ¥ €€ COeIMHEHUN B
npupojie. XUMUYECKOE 3arpA3HECHUE
OKPY>KAIOILIEH CPEbl COEAUHEHUSIMU
cephbl (KUCJIOTHBIE 10K/, 3arPsI3HECHUE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €T0
Mpe0TBPAICHUS.

Xumuueckuii IKCnepumenm:
/[emoncmpayuu:

O3HaKOMIIEHHE C 00pa3IaMu Cephl U e
COEAMHEHUAMU (BO3MOKHO
MCIIOJIb30BAaHUE BUICOMATEPUATIOB).
Hao0mronenue npoiiecca 00yriauBaHus
caxapa InoJji J1€iCTBUEM
KOHIEHTPUPOBAHHOW CEPHOU KUCIIOTHI.
JlabopamopHule onvimul:

M3yyeHne XMMUYECKUX CBOMCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI.
[IpoBeneHre Ka4eCTBEHHOM peaKiuu Ha
cyJb(aT-uoH U HAOII0ICHUE TPU3HaKa
€€ NPOTEKAHUS

po0JIeEM, CBSI3aHHBIX C TEpePa0OTKON
COCIMHEHU CEpHI.

[[maHupOBaTh U OCYIIECTBISATD

Ha MIPAKTUKE XUMHUUECKUE
HKCIIEPUMEHTHI, TPOBOIUTH HAOIIOCHUS,
Ne1aTh BBIBOJBI 110 PE3yJIbTaTaM
DKCIIEPUMEHTA.

CrnenoBath mpaBuiamM 0€30MacHOM
paboThI B TaOOpaTOpHUH

[PU UCTI0JIb30BAHUM XUMUUECKOM
MOCyZAbl 1 000PYJOBaHMUSL.

[[pou3BOAUTE BEIYMCIICHUS 10
XUMHAYECKUM YPaBHEHUSIM.

M cnonb30BaTh IPU BBITIOJIHEHUT
y4eOHBIX 3aJaHUI TEKCThI YUCOHHKA,
CIIpaBOYHBIE MaTEPHUAIbI
(ITepuoandecKyro CUCTEMY XMMUYECKUX
hinemenToB J[. 1. MenneneeBa, Tabnuiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUM U
COJIEN B BOJE, MIEKTPOXUMUYECKUHN PSIT
HaIPSHKEHUN METaIOB).

M cnonb30BaTh MPHU BHITIOJTHEHUT
y4eOHBIX 3aJaHUM U B MPOIIECCEe

M CCIIEIOBATENbCKOM eI TETbHOCTH
Hay4YHO-TIOMYJISIPHYIO JTUTEPATYPY
XUMHYECKOTO COJIEpKaHUsl, CIPAaBOYHbBIE
MaTtepualibl, pecypcsl UHTepHETa
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2.3

Obmas
XapaKTepUCTUKA
XUMUYICCKUX
HJIIEMEHTOB
VA-Tpynmnsl.

A30T, hocdop u ux
COETUHEHMUSI

OO0111ast XapaKTepUCTHUKA SJIEMEHTOB
VA-rpymisl. OCOOEHHOCTH CTPOSHUS
ATOMOB, XapaKTEPHBIE CTENICHU
OKHUCJICHUS.

A30T, pacpoCTpaHeHHE B IPUPOJIE,
bu3nUecKue U XUMUYECKUE CBOMCTBA.
Kpyrosoport a3ora B npupoze.
AMMHAK, €r0 (U3UYECKUE U XUMUYECKHE
CBOMCTBA, MOJIyYCHUE U IPUMEHEHHUE.
Conmn amMmmoHUMsl, UX (PU3UUECKUE U
XUMUYECKIE CBOMCTBA, TPUMEHEHUE.
KadecTBeHHast peakius Ha HOHBI
AMMOHWUSI.

A30THAas KUCJIOTA, €€ MOJIYUYCHHUE,
bu3nUecKre U XUMHUYECKUE CBOMCTBA
(oOurue kak mpeacTaBUTENS Kiacca
KHCJIOT U CrieliupruIecKue).
Vcnonb30BaHWE HUTPATOB U COJIEN
AMMOHUS B KaUe€CTBE MUHEPATTbHBIX
ya00peHuil. XUMHUYEeCKOe 3arpsi3HEHUE
OKPYXKaroUEn Cpebl COCTUHEHUSIMU
a30Ta (KUCIIOTHBIC JOXKIH, 3arPS3HCHHE
BO3/1yXa, IOYBBI U BOJIOEMOB).
Docdop, ANTOTPONTHBIE MOAUPUKALIMH
docdopa, pusnyeckre 1 XMMUUYECKUE
cBoiictBa. Okcun pocdopa (V) u
docdopHas kucnora, GuznyecKue u

OOBACHATD 0011IKE 3aKOHOMEPHOCTH

B U3MEHEHHH CBOMCTB 2JIEMEHTOB
VA-rpynnel 1 UX COEAUHEHHI C yYETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBarh PU3NYECKUE U
XUMUYCCKHUE CBOMCTBA IMMPOCTHIX BEIICCTB
azora u pocdopa 1 UX COeTUHESHUI
(amMmmmaka, coneii aMMOHHS, A30THOU
KHCJIOTBI, HUTPaToB, okcua hocdopa (V)
1 hochopHo KUCIOTHI, (hochaToB),
CIIOCOOBI UX TOJyYEHHUsI, IPUMEHEHUE U
3HAYCHUE B MPUPOJIC U )KU3HU YEIIOBEKA.
Onpenensats HOHBI aMMOHUA U (hocdat-
WOHBI B PaCTBOPE.

OOBIICHATH CYIIHOCTh SKOJOTUYECKHUX
Mpo0JIeM, CBSI3AHHBIX C HaXOXJIEHUEM
coennHeHui a3ora u dpochopa

B OKPY’KAIOLLIEH Cpee.

[[maHupOBaTh U OCYIIECTBIISATH

Ha TIPAKTUKE XUMUYECKHE
HKCIIEPUMEHTHI, IIPOBOJANTH HAOIOICHNS,
7eaTh BHIBOJIBI 110 PE3yJIbTaTaM
HKCIIEPUMEHTA TTPH TIPOBEICHUN
MabOpaTOPHBIX OMBITOB M TPAKTUICCKOMN
PabOTHI.

CrnenoBathb rpaBuiiaM O€30M1acHOM
paboThI B TabopaTopuu
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XMMHUYECKUE CBOMCTBA, MOJIYYEHHUE.
Vcnonb3oBanue ¢pocdaToB B KauecTBE
MUHEPATBHBIX yI00pEHUIA.
Xumuueckuit IKcnepumenm:
/[emoncmpayuu:

O3HakoMJIeHHE C PUBNUECKUMU
CBOMCTBaMU a30Ta, pocdopa

U UX COEIMHEHUH (BO3MOKHO
MCIIOJIb30BAaHUE BUCOMATEPUATIOB).
O3HakoMIIeHHE ¢ 00pa3laMu a30THBIX U
(dochopHbIX yaoOpeHui.

[Tonyuenue, cobupanue, pacno3HaBaHUE
Y N3y4YECHHUE CBOMCTB aMMHAKA.
BzanmoaencTBie KOHIEHTPUPOBAHHOU
Q30THOM KUCIOTHI ¢ MENIbIO (BO3MOYKHO
MCII0JIb30BaHUE BUJIEOMATEPUAIIOB).
Vlabopamopnvie onvimui: [IpoBenieHne
KAUuEeCTBEHHBIX pEaKlHiiHA NOH
aMMOHUS U (ocdaT-uOH, U U3yUCHUE
MIPU3HAKOB UX MPOTEKAHUSI.

I Ipaxmuueckas paboma

No 3: [Tonyuenune amMmmuaka, U3ydeHue
€ro CBOMCTB.

Bviuucnenus:

M0 YPaBHEHUSIM XUMUUYECKUX peaKInui

[PU UCTIOJIH30BAaHUHN XUMHUECKOMN

MOCy bl U 000PYIOBaHUSI.
[Ipon3BOINTH BHIYUCICHUS IO
XUMHUYECKUM yPaBHEHUSIM.
lcroap30BaTh MPH BBHITIOJTHEHUU
yueOHBIX 3aJaHUI TEKCThI yueOHUKa,
CIpaBOYHBIC MaTePUAITbI
(TTIeprUOINIECKYIO CHCTEMY XUMUYECKUX
hnemeHnToB J1. 1. Menpeneena, Tabnuiry
PacTBOPUMOCTHU KUCJIOT, OCHOBaHUM 1
coJieil B BOJIE, SJIEKTPOXUMHUECKUN Psit
HAIpPsHKEHUH METAIIOB)
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2.4

Obmas
XapaKTepUCTUKA
XUMHAYECKUX
PJIEMEHTOB
[VA-rpyntsl.
Yraepoa u
KPEMHUH, U UX
COCIMHEHHUS

OO6mr1ast XapaKTepUCTHKA PJICMEHTOB
[V A-rpynibl. OCOOEHHOCTH CTPOCHHUS
ATOMOB, XapaKTEPHBIC CTECTICHU
OKHUCJICHUS.

YTiepo, aoTpoIHbIe MOIU(DUKAIINH,
pacmipocTpaHeHHE B IPUPOJIC,
bu3nUecKue U XUMUYECKHE CBOMCTBRA.
Ancop6uus. KpyroBopot yriaepoas
pUpOJIE.

Oxcupl yriiepona, ux Gusndeckue u
XUMHUYECKHE CBOMCTBA, JICHCTBUE

Ha KUBBIC OPTaHU3MBI, ITOJTYYEHUE U
MpUMEHEHUE. DKOJIOTUUECKUE
MPOOIeMBbI, CBSI3aHHBIE C OKCUIOM
yriepona (1V), runoresa riod6ansHOro
MOTETUICHUS KJIINMAaTa, TapHUKOBBII

pddexr.

YToNbHAs KMCIIOTa U €€ COJTH, X
(bu3rYecKre 1 XUMHIECKUE CBOWCTBA,
MOJIyYCHHE U PUMEHEHUE.
KadecTBeHHas peakmus Ha KapOOHAT-
noHbl. Micnonb3oBaHne kKapOOHATOB

B OBITY, MEAUITMHE, TPOMBIIIIICHHOCTH U
CEJIbCKOM XO351CTBE.

[TepBoHAYaIbHBIC TTOHATHS

00 OpraHMYECKUX BEIIECTBaX Kak

0 COCTMHEHMSIX yrieposa (MEeTaH, 3TaH,

OOBACHATD 0011IKE 3aKOHOMEPHOCTH

B U3MEHEHHH CBOMCTB 2JIEMEHTOB

[V A-rpynnsl ¥ UX COEAMHEHUH C YU4ETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBarh PU3NYECKUE U
XUMUYECKUE CBOMCTBA MPOCTHIX BEILIECTB
YIJIEPOa U KPEMHUS U UX COEUHEHUN
(OKCHIOB yriiepo/ia, yroJibHOW KHCIIOTHI,
KapOOHATOB, OKCHIa KPEMHUSI,
KPEMHHUEBOU KUCJIOTHI, CUJIMKATOB),
CIIOCOOBI UX TOJyYEHHUSI, IPUMEHEHUE U
3HAYEHUE B PUPOJE U KU3HU YEIIOBEKA.
OOBICHATH TPUUYUHHO-CIICICTBEHHYIO
CBS3b: CTPOEHUE BELIECTBA — CBOWCTBA
— MPUMEHEHUE — Ha PUMEPAX
COEIMHEHNH YIIIEpOJa U KPEMHHUSI.
OrnpenensiTe KapOOHAT- U CUITUKAT-UOHBI
B PacTBOpE.

OOBICHATDH CYIIHOCTh IKOJIOTMYECKUX
Mpo0JIeM, CBA3aHHBIX C HAX0KICHUEM
YTJIEKKUCIIOTO Ta3a B OKPY KaloIlen cpejie.
[TonTBepKaaTh 0COOEHHOCTH COCTaBa
OpraHUYECKUX BEILECTB MpUMEPaMU
[POCTBIX COEAUHEHUI (METaH, 3TaH,
STUJIEH, AllETUIICH, TAHOJ, TJIULEPHUH,
YKCYCHasi KHCJIOTa), B3aUMOCBSI3b
HEOPraHUYECKUX COCIMHEHUH yIiiepo/ia v
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ATUJICH, AllETUJICH, dTAHOJI, TINIICPUH,
YKCyCHAasi KUCIIOTa).

[IpupoHbIe HICTOYHUKHU YTIEBOAOPOIOB
(yroJib, MpUpPOAHBIN a3, HEPTH),
MPOYKTHI UX MepepadoTKu (OCH3UH), UX
POJIb B OBITY U TPOMBIIIIEHHOCTH.
[ToHsiTHE O OMOJIOTUYECKU BaXKHBIX
BEIIECTBAX: JKUPaX, OelIKax, yriaeBoaax —
1 WX POJIA B KU3HM YEIOBEKA.
MaTteprabHOE SUHCTBO OPTaHUICCKUX
U HEOPTaHUYECKUX COCAMHEHUM.
Kpemnuii, ero pusnyeckue u
XUMUYECKHE CBOMCTBA, TTOJIyYeHHUE U
npuMeHeHue. CoeTMHEHUS] KPEMHUSIB
npupoje. O0Iue IpeacTaBICHUS

00 okcuze kpemuus (V) u kpeMHueBoi
KHUCITOTE.

CuiMKaThl, UX UCIIOJIb30BaHUE B OBITY,
METUITUHE, POMBIIIJICHHOCTH.
Baxnenmume CTpouTeIbHbIE MATEPUATIBL:
KepaMuKa, CTeKJIO, IIEMEHT, OETOH,
kee300eToH. ITpobieMbl 6e30macHOro
WCITIOJIb30BAHUS CTPOUTEIBHBIX
MaTEPHAJIOB B ITOBCETHEBHOM KU3HH.
Xumuueckuit Ikcnepumenm:
/[emoncmpayuu:

Moneny KpUCTAIUNIMYECKUX PEIIETOK

OpraHUYECKUX BEIECTB.
OnuceIBaTh pojb OEIKOB, KUPOB U
YTII€BOJ0B B (DYHKIIMOHUPOBAHUU JKUBBIX
OpraHU3MOB, COCTaB MPUPOJIHBIX
MCTOYHHUKOB YIJIEBOJIOPOJOB, UX POJIb

B OBITY U TIPOMBIIIICHHOCTH.

[IpoBOAUTH BBIUMCIIEHUS IO YPaBHEHUSAM
XUMHUYECKUX PEaKIINM.

[[1anupoBaTh M OCYIIECTBIATH

Ha MPAKTUKE XUMHUECKHE
HKCIIEPUMEHTBHI, IPOBOUTH HAOIIOACHMS,
NenaTh BBIBOJBI 110 PE3yJIbTaTaM
HKCIIEPUMEHTA TIPU IPOBEICHUH
11a00PATOPHBIX OIBITOB U MPAKTUYECKUX
paboT.

CrnenoBath mpaBuiIamM 0€30MacHOM
paboThI B JaOOpaToOpHUu

[PU UCTIOIH30BAHUHN XUMHUECKOMN
MOCY/JIbI U 000PYI0BaHUSI.

lcnosib30BaTh NPy BHIMOJIHEHUN
yueOHBIX 3aJJaHUI TeKCThl yueOHHUKa,
CIPaBOYHbBIC MaTepUAIIbI
(ITeproguueckyto cuCTeMy XUMHUYECKUX
hinemeHnToB J[. 1. MenneneeBa, Tabnuiry
PAaCTBOPUMOCTH KUCJIOT, OCHOBAHUU U
COJIEH B BOJIE, DJIEKTPOXUMUYECKUH Pl
HaIpsKEHUI METAIIOB)
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anMasa, rpadura, QpyepeHa.
O3HaKOMJICHHE C MPOIIECCOM aJICOPOITIH
PacTBOPEHHBIX BEILIECTB
AKTHUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
[IPOTUBOTa3a.

O3HaKOMJIEHHE C IPOAYKLIMEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH
(Buneomarepuainsl: CuiIMKaTHasI
[POMBILLIIIEHHOCT ).

Mopnenn MOJIEKYJI OpraHUYECKUX
BELLECTB.

JlabopamopHulii onvim:

[losyuenue, cobupanue, pacrio3HaBaHUE
1 U3y4YECHHE CBOMCTB YTJIEKHUCIIOTO Ira3a.
[IpoBeaeHNE KAYECTBEHHBIX PEAKIINMA

Ha KapOOHAT U CHJIMKAT-UOHBI U
M3y4eHHUE MPU3HAKOB UX MPOTEKAHHUS.

I Ipaxmuueckue pabomuwi:

Ne 4. Tlonmy4yeHue yriieKucioro rasa,
M3y4YEHHUE €r0 CBOMCTB.

Ne 5. Pemenue skCiepuMEHTAIIbHBIX
3ajay no Teme «BaxkHeiilme HemeTabl
U UX COCAUHEHUS»

Buiuucnenus:

[0 YPaBHEHUSIM XUMUUECKUX PeaKui

Hroro no pazueny

25
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Paznen 3. MeTaju1bl M UX coeAnHCHUA

3.1 |O6mwme cBoiicTBa 4
METAJIJIOB

OO611ast XxapaKTepUCTUKAa XUMUYECKUX
PJIEMEHTOB — METAJIIOB HA OCHOBAHUH UX
nosioxkeHus B [lepuoguyeckoi cucreme
XUMHAYECKUX JIEMEHTOB

J[.11. MenneneeBa u CTpOEHUSI AaTOMOB.
Ctpoenue metamioB. Meramuueckas
CBA3b U METANINYECKAs
KPUCTAJJINYECKAsl PELIETKA.
DJIEKTPOXUMHUYECKUN PSAJ HAPSHKEHUN
MeTauioB. OU3HUYECKUE U XUMUYECKUE
cBoMcTBa MeTayuioB. O0mIMe cnocoobl
rnosydeHust metayioB. [lonsitue

0 KOpPPO3UU METAJIIOB, OCHOBHBIE
CIIOCOOBI 3aIUTHI UX OT KOPPO3HUHU.
CrmuiaBsl (CTajb, YyryH, JIOPATIOMUHUM,
OpoH3a) U UX MPUMEHEHUE B OBITY U
[IPOMBIIIEHHOCTH.

Xumuueckuit Ikcnepumenm:
/[emoncmpayuu:

OG6pa3iibl METAJJIOB U CIIJIaBOB.
M3yuenue pe3yabTaToB KOPPO3HH
METaJIOB (BO3MOKHO MCITOIh30BaHNE
BUJICOMATEPUAJIOB).

VlabopamopHvie onvimol.
O3HaKOMIICHHE C 00pa3IaMy METAJJIOB
CIUTABOB, UX (PU3UUYECKUMH CBOMCTBAMHU.

PackpbIBaTh CMBICT U3y4aeMbIX MOHSATHI
U IPUMEHS T TH MOHATHSI IPYU OTTUCAHUHU
CBONCTB BEIIECTB U UX IPEBPALICHUN.
OOBICHATH 001IIME 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB 3JICMEHTOB-
METaJUIOB U UX COCJIMHEHUMN C YUETOM
CTPOEHUS UX aTOMOB.

XapakTepu30BaTh CTPOCHHUE METAILJIOB,
oOmue pu3nIecKue U XUMUIECKUe
CBOMCTBA METAJJIOB.

XapakTepu3oBaTh 00IIUE CIIOCOOBI
MOJIyYCHHS] METAJLIOB.

OnuchIBaTh CIOCOOBI 3aITUTHI METAJIIOB
OT KOPPO3HH.

CrnenoBath npaBuaM 0€30MacHOM
paboThI B 1abOpaTopuu npu
MCIIOJIb30BAHUU XUMHUUYECKOU TTOCYIBI U
000py10BaHUS.

[Ipou3BOANTH BHIYUCICHUS

110 YPaBHCHUSIM XUMHUUYECKHUX PEaKIIUi,
€CJIM OJTUH U3 PEarcHTOB COACPIKUT
MIPUMECH.

YyacTBOBaTh B COBMECTHOM paboTe

B TIape WK TPYyIIIIE.

lcrionp30BaTh MpU BHITIOJIHEHUN
Y4eOHBIX 3aJIaHUI TEKCThI y4eOHUKa,
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Buiuucnenus:

[10 YpaBHEHUSIM XUMUYECKUX PEAKIIUH,
€CJI OJINH U3 PEareHTOB COACPKUT
puMecu

CIIpaBOYHBIC MaTEPHUAIbI
(ITepuoandecKyro CUCTEMY XMMUYECKHUX
hnemeHnToB J[. 1. MenneneeBa, Tabnuiry
[PaCTBOPUMOCTH KHCIIOT, OCHOBaHUH U
COJICH B BOJIE, DJICKTPOXUMUYECKUHN Pl
HaIPSHKEHUI METAJIJIOB)

3.2

Baxaerne
METAJIbI U UX
COEIMHEHUA

16

[[{ei0uHBIE METAIIBIL: TIOJIOKEHUE

B [leproanyeckoil cUCTEME XMMHYECKHUX
bnemeHTOoB .M. MenneneeBa, ctpoeHue
X aTOMOB, HAXOXJEHUE B IPUPOJIE.
Du3NUEeCKNe U XUMHUYECKHUE CBOMCTBA
(Ha mpuMepe HaTpus U Kaius). OKCHUIbI

U TUAPOKCUBI HATPUS U KaJIUS.
[[prMeHeHue METOYHBIX METAJIJIOB U UX
COCIMHECHUMU.

[[{en0uHO3EeMENIbHBIE METAJIJIBI MATHUM U
KaJblIMK: TI0JIo)keHue B Ilepmoanueckoit
CHUCTEME XUMHYECKUX DJIEMEHTOB

J[.11. MenneneeBa, CTpOEHUE UX aTOMOB,
HaxoXJeHue B npupojae. dusnueckue u
XUMUYECKUE CBOMCTBA MarHus u
Kanblus. Bakuenmume coequHeHns
KaJIbIUS (OKCHUJI, TUIPOKCHU]I, COJIN).
DJKECTKOCTD BOABI U CLIOCOOEI €€
YCTPaHEHUS.

AJIFOMUHUN: TIOJIOKEHHUE

B [lepronueckoi cucTeMe XUMUYECKUX

OOBICHATH 0011IME 3aKOHOMEPHOCTHU

B I3MEHEHUH CBOWCTB AJIEMEHTOB-
METAJIJIOB U KX COSUHEHHUI B TPYTINAXC
Y4€TOM CTPOEHHUS UX aTOMOB.
XapakTepuszoBaTh (PU3NUECKUE U
XMMHUYECKHE CBOWCTBA MPOCTHIX BEUIECTB
METAJIJIOB U UX COEAMHEHUN (OKCHJIOB,
TUAPOKCUIIOB, COJICH ), CITOCOOBI UX
MOJTy4yeHUsl, IPUMEHEHUE U 3HaYCHHE

B IIPUPOJIE U JKU3HU YEIIOBEKA.

Y cTaHaBIMBATH NPUYNHHO-
CJIEICTBEHHYIO CBSI3b. CTPOCHHE
BEILIECTBA — CBOMCTBA — MPUMEHEHHE —
Ha MPUMEPax U3y4aeMbIX BEIIECTB.
Pacrio3HaBaTh ¢ MOMOIIBIO0 KAYECTBEHHBIX
[peaKkuuii MOHbI METAJUIOB: MarHus,
KaJIbIIHS, ATFOMUHUS, IIMHKa, skere3a (1)
u xenesa (1), menu (I1).

Jloka3biBaTh aM(OTEPHBIN XapaKTep
OKCHJIOB M THAPOKCHUIOB ATFOMUHUS U
[IUHKA.
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hnemeHTOB J[.1. MenneneeBa, ctpoeHue
aTOMa, HAaXOXKJICHUE B IMPUPO/IE.
DU3NYECKHE U XUMHUYECKUE CBOMCTBA
amroMUHMS. AM(OTEpHBIE CBOWCTBA
OKCHJA Y TUAPOKCHUIA ATFOMUHUSL.
DKene3o: monoxxenue B [leproandeckoit
CHCTEME XUMHYECKHUX JIEMEHTOB

J[.11. MenneneeBa, CTpOEHUE aTOMa,
Haxo0eHue B npupoae. dusnyeckue u
XAMHUYECKUE CBOMCTBA eme3a. OKCUIbI,
ruIpoKcuabl i conu xkenesa (1) u xxenesa
(III), ux coctaB, CBOWCTBA U MOJTYYECHUE.
Xumuueckuit IKcnepumenm:
/[emoncmpayuu:

OCcoOEHHOCTH B3aMMOJICCTBHS OKCHA
KaJIBIIUSL U HATPUSL C BOJOM (BO3MOXKHO
MCIIOJIb30BaHUE BUIEOMATEPUAIIOB).
OxpallMBaHue MJIAMEHU HOHAMU HaTpUs,
KaJIUSI U KallbLKsl (BO3MOKHO

M CII0JIb30BAaHUE BUCOMATEPUATIOB)
lccrnenoBaHue CBOMCTB KECTKOW BOJIBI.
[Iporiecc ropeHus xeie3a B KUCIOPOJIe
(BO3MOYKHO HCIIOJIb30BAHUE
BHJICOMATEpUAIOB).

VlabopamopHvie onvimbi:

[IpoBeeHE KaueCTBEHHBIX pEeaKIIMii Ha
WOHBI (MarHus, KaJbIHs, aTFlOMAHUS,

[[manupOoBaTh M OCYIIECTBIISATH

Ha IPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, TPOBOIUTH HAOIIOCHUS,
NenaTh BBIBOJIBI 110 PE3yJIbTaTaM
HKCIIEPUMEHTA NP MPOBEJCHUU
1a0OPATOPHBIX OMBITOB U MTPAKTUYECKHUX
pabor.

CrnenoBath mpaBuiiaM 0€30MaCHOM
[paboThI B J1abOpaTopuu

[P UCIIOJIH30BAHUN XUMHUUECKOU
MOCY/JIbI U 000PYI0BaHUS.

[Ipon3BOANTE BBIYUCICHUS IO
XUMUYECKUM YPABHEHHUSIM.

YyacTBOBaTh B COBMECTHOM paboTe

B TIape WK TPyIIIIE.

BricTpanBaTh pa3BEPHYTHIE MMCHbMEHHBIC
1 YCTHBIE OTBETHI C OIIOPOM

Ha nHQOpMaIUIO U3 yueOHUKA U
CIIPaBOYHBIX MAaTE€PUAJIOB, TPAMOTHO

VICIIOJIb30BaTh U3Y4YEHHBIN IIOHATUNHBIN
arrapar Kypca XuMuu
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nuHKa, sxenesa (11) u xxenesa (I1II), meau
(IT), onucanue nMprU3HAKOB UX
MPOTCKAHMUS.

VccnenoBanne aMpOTEPHBIX CBOHCTB
TUPOKCHIA ATFOMUHUS U THIPOKCHIA
[IMHKA.

[ Ipakxmuueckue pabomol:

No 6. JKECTKOCTH BOJIBI M METO/IbI €€
YCTpaHEHUS.

Ne 7. Pemenue skCepuMEHTAIIBHBIX
3a7a4 1o Teme «BakHenI1e MeTalbl U
X COSTUHCHUS.

Bviyucnenus:

M0 YpPaBHEHUSAM XUMHUYECKUX PEaKIIUH,
€CJIU OJIUH U3 PEareHTOB JIaH B U30BITKE
WUJTA COJICPKUT MPUMECH;

MAacCCOBOM J0JIM BbIXO/1a MTPOAYKTA
peaKInu

Wrtoro no pasneny

20

Pasne

J 4. XuMus ¥ OKpyKaouas cpeaa

4.1

XUMUSA U
OKpy’Karolas cpeaa

3

BemiecTa 1 marepualsl B IOBCEIHEBHOM
PKU3HU 4eloBeKa. besonacHoe
VCII0JIb30BAHUE BEUIECTB U XUMHUUECKHUX
peakiuii B ObITy. [lepBas momorp npu
XMMHUYECKUX 0KOrax U OTPABIICHUSIX.
XUMHUUYECKOE 3arpSI3HEHUE OKPYKAIOIIEN
cpeabl (IpeaenbHast JOMyCTUMAas

XapakTepu30BaTh pOJib XUMUU

B pa3IMUHbBIX chepax AesTeTbHOCTU
JIF0/IeH, OCHOBHBIC BEIIECTBA U
MaTepUalibl, MIPUMEHSEMbIC B KU3HU
COBPEMEHHOTO Y€JIOBEKa.

OOBICHATH YCI0BUS 0€30MMACHOTO
MCTIOJIb30BaHUS BEIIECTB U XUMUYECKHUX
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KOHIIEHTpAIMs BEIIeCTB. Pojib XuMHMB
pelIeHUH SKOJIOTHIECKHUX MPOOIeM.
Xumuueckuit IKcnepumenm:
/[emoncmpayuu:

3ydenune oOpasIioB MaTepragoB
(CTekJ10, CIJIaBbl METAJIIIOB, MOJTUMEPHBIE
MaTepuabl)

[pE€aKIHil B OBITY.

AHAJIM3UPOBATH U KPUTUYECKH OLICHUBATH
MH)OpPMAIUIO O BIUSHUU
[TPOMBIIIJIEHHOCTH, CEJIbCKOTO X035 CTBA,
TPAHCIIOPTA U AP. Ha COCTOSTHUE
OKPY’KAIOLIEH CPEBI.

YMETh OKa3bIBaTh NEPBYIO OMOIIb

[IPA XUMHYECKUX 0KOTaX U OTPABJIICHUSX.
[[ppHUMaTh yyacTrue B 00CYKIECHUU
Mpo0JieM XUMUYECKON U AKOJIOTUUECKOM
HAaIIPaBJICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3ULIMIO 0 MPpodIeMe U
[IpeIaraTb BO3MOYKHBIE ITyTH €€
[pELLICHUS

Wrtoro no pazaeny:

Pe3epBHOE BpeMst

OBILEE U1CJIO HACOB
110 ITIPOI'PAMME

68

IIpuaoxenne k PII mo npeamery Xumus (8-9 kiacc)

IMoypouHoe mi1aHupoBaHue

No Pasnea Tema 0P Cas3b c IIB
n/n
8 kiaace
1 1. Beezienue. 84 1.1 IIpeamer xumun. Tena u BemectBa. MOT Ne 162 | Bubnauoreka LIOK https:// m ITpodopuenraris.
(1-ti m3 1 u.) .edsoo .ru/7 41837 ¢
2

1.2 OcHoBHBIE METOIBI ITIO3HAHUA: HAOIIOIEHHUE,
u3MepeHue, skcnepuMent. (1-i u3 1 4.)

bubmuoreka [OK https:// m
.edsoo .ru/7 f41837 c
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3 1.3 IIpakTuueckas padbota Nel. JlabopaTopHoe
00opyIoBaHKE U MPUEMbI OOpAIIICHUS C HUM.
[TpaBuna 6e30macHO pabOTHl B XUMUYECKOM
naboparopuu. (1-it u3 1 4.)

4 1.4 Yucteie BemecTBa u cmec. CriocoOsl pasaenenus | bubmuorexa IIOK https:// m
cmeceid. (1-ii u3 1 u.) .edsoo .ru/7 41837 c

5 1.5 Ilpaktruueckas padora Ne2. 1. Ouncrka
3arpsi3HeHHO oBapeHHoi conu. (1-it u3 1 4.) )

6 1.6 ®uznyeckue u xumuueckue sipiuenus. MOTNe bubaunorexa LIOK https:// m
163,146,167 (1-it u3 1 4.) .edsoo .ru/7 41837 c

7 1.7 YcnoBus v mpu3HAKU MPOTEKAHUS XUMUYECKUX Bubaunorexa IIOK https:// m
peaximii. (1-# u3 1 4.) .edsoo .ru/7 41837 c

8 1.8 Ilpaktuueckas padora Ne3 IlpuzHaku npoTekanus | -
xumudeckux peakiuid. MOTNe 163,146,167,168,169
(I-imz 1 9.)

9 2.BemecTBa u

XHMquCK?g Bbubaunotexa [IOK https:// m
peaxiiu. 101 2.1 Atomsl, Mosekyibl. (1-i u3 1 4. .edsoo .ru/7 41837 c
Y.

10
2.2 BemiecTBa MOJIEKYISIPHOTO 1 HEMOJIEKYIISIPHOTO
cTpoeHus. THUIBI KPUCTAIIIMYECKUX PELIETOK
(aToMHas1, MOJIEKYJISIpHAsI, MOHHAS, METAJUTHYECKAs!).
3aBuCHMOCTh (pU3MYECKUX CBOMCTB BemecTB OT Tuna | bubnmoreka LIOK https:// m
KpucTayuinieckoi pemertku. (1-i u3 1 4.) .edsoo .ru/7 41837 c

11 2.3 XuMUYECKHUil 2IEMEHT. 3HAKH XUMHUYCSCKHUX bubnunorexa [IOK https:// m
seMeHTOoB. (1-i u3 1 4.) .edsoo .ru/7 41837 c

12 Bu6morexa LIOK https:// m
2.4 TIpocTeie U cnoxHbie BemecTBa. (1-if u3 1 4.) .edsoo .ru/7 41837 c

13

2.5 Xumnueckue popmyisl. Maaekcer. (1-i u3 1 4.)

bu6muoreka [OK https:// m
.edsoo .ru/7 f41837 c
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14 2.6 3axoH mocTosAHCTBA cocTasa BemecTsa. (1-i u3 1 | Bubnuoreka I{OK https:// m
q.) .edsoo .ru/7 f41837 c
15
2.7 OTHOcUTENbHAS aTOMHAsI U MOJIEKYJIsIpHas Macca. | ~
Pemenue pacuetHsix 3a71a4 1. Borurcnenue maccoBoit
JIOJTM XUMHUYECKOTO 3JIEMEHTA 110 (PopMyie
coeaunenus. (1-i u3 1 4.)
16
2.8 MaccoBas 1019 XUMHAYECKOTr'O JIEMEHTA B B
coenuHeHUH. Pemenne pacueTHbIX 3a1a4 2.
YcTtanoBneHue npocteiiiei popmysbl BelecTBa 1mno
MaCCOBBIM JIOJISIM XUMUYECKUX AJIeMEeHTOB. (1-i1 u3 1
9.)
17 bubaunorexa LIOK https:// m
2.9 BanentHoctb. (1-i u3 1 4.) .edsoo .ru/7 41837 c
18 2.10 Cocrasnenue ¢popMyn OMHAPHBIX COSAMHEHUN Bubnunoreka LIOK https:// m
no BasieHTHOCTH. (1-i u3 1 4.) .edsoo .ru/7 41837 c
19 2.11 3akoH coxpaHEHHs] MAacChl BEILIECTBA.
Xumnueckue ypaBHenus. Koapdunmentsr. (1-if u3 1 bubmuoreka I[IOK https:// m
q.) .edsoo .ru/7 41837 ¢
20 2.12 YcnoBus u Mpu3HAKK NPOTEKAHUs XMMUUYECKUX | Bubnanoreka LIOK https:// m
peaxrmii. (1-# u3 1 4.) .edsoo .ru/7 41837 c
21 MexnyHapoaHbIi
2.13 AtomHO-MoneKynsgpHoe yueHue. JKu3Hp u bub6muoreka IIOK https:// m ACHB HIKOJIBHBIX
nesirebHOCTh M.B. Jlomonocosa. (1-i u3 1 4.) .edsoo .ru/7 41837 c Gubmorex.
22 2.14 Mous - equHAIIA KOJIMYECTBA BEIIECTBA. -
Mounsipnas macca. (1-it u3 1 4.)
23

2.15 Pemenue pacueTHbIX 3a1a4 3. Beruucienus no
XUMHUYECKHM ypaBHEHUSM KOJIMYECTBa, 00beMa,
Macchl BEUIECTBa 110 KOJIMYECTBY, 00BEMY, Macce
peareHTOB MK MPOAYKTOB peakuuu. (1-if u3 1 4.)
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24 2.16 KonTponbhas padota Ne 1 "[lepBonauanbHbie -
xumuueckue noHsatust" (1-it usz 1 4u.)
25 3. Bosnyx.54 3.1 Kucnopos - XuMHU4YeCKui 3J1EMEHT U MPOCTOE bub6muoreka IIOK https:// m
BeriectBo. (1-i u3 1 u.) .edsoo .ru/7 41837 ¢
26 bubmuoreka [IOK https:// m
3.2 O30n. CocraB Bo3ayxa. (1-it u3 1 u.) .edsoo .ru/7 41837 c
27 IT :
3.3 ®duznyeckue 1 XUuMUYECKHE CBOMCTBA KUCIOPO/Ia. poopHenTaius
[Tony4yeHue v MpUMEHEHHE KUCIOPO/a.
KadecTBeHHbIe peakiiu Ha ra3o00pas3Hbie BemectBa | bubnmoreka L{OK https:// m
(xkucaopon). (1-i u3 1 9.) .edsoo .ru/7 41837 c
23 3.4 Ilpaktuueckas padora Ned. [Tonyuenue ,
KHCIIOPO/Ia ¥ U3ydeHue ero cBoicts. (1-i u3 1 4.)
29 3.5 TennoBol A3 PEeKT XUMHUUESCKUX PEAKITHA.
[ToHsiTHE 00 9K30 - U 3HAOTepMUUecKuX peakiusx. (1- | bubnmuoreka L{OK https:// m
Huslu) .edsoo .ru/7 41837 c
30 Boznopon. 3u. 3.6 BoJopoa - XUMUYECKHUiT SIEMEHT U IPOCTOE Bubnuoreka LIOK https:// m
BertecTBo. (1-i u3 1 4.) .edsoo .ru/7 41837 c
31 Jlenb BosloHTEpa B
Poccun.
3.7 ®uznueckre ¥ XUMUYECKHE CBOMCTBA BOIOPO/IA.
[Tony4yenue Bogoposa B nabopatopun. KauecTBeHHbIE
peakIu Ha ra3000pa3HbIe BelIecTBa (BOJOPO.).
[NoyueHue BOAOpOIa B TPOMBIIUICHHOCTH. bubnunorexa LIOK https:// m
[Mpumenenue Bogoposa. (1-i u3 1 4.) .edsoo .ru/7 41837 c
32 3.8 IIpaktuueckas padora NeS. [Tonydenue Bogoposa =
U u3y4eHue ero cBoucts. (1-i u3 1 4.) -
33 4. Bona. 64. 4.1 Bona B ipupoe. KpyroBopot BojisI B IPUPO/IE. bu6mmoreka ITOK https:// m
(I-im3 1 4.) .edsoo .ru/7 41837 c
34

4.2 Ou3nvecKkre u XMMHUIECKUe CBOMCTBA BOABI. (1-i
u3 1 4.)

bu6muoreka [OK https:// m
.edsoo .ru/7 41837 c
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35 4.3 PactBopsl. PactBopuMocTs BemecTs B Bojie. (1-i1 | bubmuorexa LIOK https:/ m
u3 1 4.) .edsoo .ru/7 41837 c

36 4.4 KoHueHTpaiusi pacTBopoB. MaccoBasi 10J1st -
pacTBOpeHHOro BeriecTBa B pactope. (1-i u3 1 4.)

37
4.5 TlpakTrueckas padota Ne6 IIpuroroBienue -
pPacTBOPOB € OINPEEIECHHOW MacCOBOM J0JIeH
pactBopenHoro BemecTBa. MOTNe 163,146 (1-ii u3 1
q.)

38 4.6 Pemenue pacueTHbixX 3a1a4 4. Pacuer MmaccoBoit -
JoJu Berectsa B pactBope. (1-i u3 1 4.)

39 5.OCHOBHBIE KJIACCHI

HEOPraHUYECKUX
coenuHeHun. 13y.

5.1 Oxcuppl. Knaccuduxanus. Homenknarypa. bubnunorexa LIOK https:// m
dusnueckue cBoiicTBa okcu0B. (1-i u3 1 9.) .edsoo .ru/7 41837 c

40 5.2 Xumnueckue cBoiicTBa okcuoB. [lomyuenne n bubmuoreka IIOK https:// m
npuMeHeHne oKcHoB. (1-i u3 1 4.) .edsoo .ru/7 41837 ¢

41 5.3 OcnoBanus. Knaccugukarus. Homenknarypa.
®Pusnyeckue cBorcTBa OCHOBaHUM. [lonyuenne Bubaunotexa [IOK https:// m
ocHoBaHui. (1-i u3 1 4.) .edsoo .ru/7 41837 c

42 5.4 XuMHuueckue CBOMCTBA OCHOBaHUH. Peakins
HeuTpanmsanuu. Muaukaropsl. M3MeHeHue okpacku bubnurorexa LIOK https:// m
WHINKATOPOB B Pa3uYHbIX cpeaax. (1-it u3 1 4.) .edsoo .ru/7 41837 c

43 5.5 Kucnotsl. Knaccudukanus. Homenkmarypa.
®dusnueckue cBoicTBa KUCIOT. [lonyuenue u bu6muoreka [IOK https:// m
npuMeHeHne Kuciot. (1-i u3 1 4.) .edsoo .ru/7 41837 c

44

5.6 XuMuueckue cBOWCTBA KUCIOT. IHIUKATOPEI.
N3MeHeHne OKpacKu MHIMKATOPOB B Pa3JIMYHBIX
cpenax. (1-it u3 1 u.)

bu6muoreka [OK https:// m
.edsoo .ru/7 41837 c
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45 5.7 Comu. Knmaccuduxanms. Homenknarypa.
dusnueckue cBoicTBa coineit. [lonyuenue u bubmuoreka [IOK https:// m
npuMeHenue comei. (1-i u3 1 u.) .edsoo .ru/7 41837 c

46 5.8 Xumunueckne u (pU3NIECKHUE CBONCTBA COJICH. Bubauroreka LIOK https:// m
PactBopuMocCTb coJeii B Boje. (1-if u3 1 u.) .edsoo .ru/7 41837 ¢

47 5.9 I'enernueckas CBsI3b MEXKIY KJacCaMHu bu6muoreka IIOK https:// m
Heopranuueckux coeaunenuit. (1-it uz 1 4.) .edsoo .ru/7 41837 ¢

48 5.13 KonTponbaas padorta Ne 2 mo teme «OCHOBHBIE | -
KJIaCChl HEOPraHUYECKUX coequHeHui» (1-i u3 1 u.)

49 5.11 IlpakTudeckas pabora 7. Pemienne -
IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «OCHOBHBIE
KJIACChl HEOPTaHUYECKUX coequHeHni. (1-i u3 1 4.)

50 Jenb 3emin.
5.10 IIpoGema 6e30MacHOTO UCIIOIB30BAHUS
BEIIECTB M XUMHUYECKUX PEaKIUi B MOBCEIHEBHON
*u3HU. TOKCHYHBIC, TOPIOYNE U B3PHIBOOIIACHBIC
BelecTBa. beIToBast XuMudeckasi r(paMOTHOCTD. (1-i bubmuoreka IIOK https:// m
u3 1 4.) .edsoo .ru/7 41837 ¢

51 5.12 O60061ene U cucTeEMaTU3alUsA 3HAHNM 10 TEME | -
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX COETMHEHUN»
(I-imz 1 9.

52 6. Ilepronnueckuit )

3AKOH.6 4. 6.1 IMepuonnyecknii 3akon JI. . Menneneesa. (1-it u3

14.)

53 6.2 Iepuonnyeckuii 3akoH u Tadauma J[.1. bu6muoreka [IOK https:// m
Menpeneesa. (1-it u3 1 4.) .edsoo .ru/7 41837 c

54 6.3 Ilepronuueckas cucreMa XMMUYECKUX dIIEMEHTOB | bubnnoreka LIOK https:// m
J.1. Menneneesa. (1-ii u3 1 4.) .edsoo .ru/7 41837 c

55

6.4 ®usnueckuil CMBICT aTOMHOTO (TIOPSIKOBOTO)
HOMEpPA XUMHUYECKOT0 JIEeMEHTa, HOMepa IPYIIIbl U
neproja nepuoandeckor cucremsl. (1-it u3 1 4.)

bubnmrorexa LIOK https:// m
.edsoo .ru/7 f41837 c
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56 6.5 CtpoeHue >HEPreTUYECKUX ypoOBHEH aTOMOB
nepBbIX 20 XMMHUYECKHMX DJIEMEHTOB IIepuoaudeckor | bubnuoreka I{OK https:// m
cucremsl JI.1. Menneneena. (1-i u3 1 4.) .edsoo .ru/7 41837 ¢

57 6.6 3nauenue [lepuoanueckoro 3akoHa bub6muoreka IIOK https:// m
.U Menneneesa. (1-ii u3 1 u. .edsoo .ru/7 41837 c

58 7. Xumudeckas 7.1 DAEKTPOOTPUIIATETLHOCTh ATOMOB XUMUYECKUX Bubnunoreka LIOK https:// m

CBs3b. 8u. aseMeHTOB. (1-i u3 1 4.) .edsoo .ru/7 41837 c

59 7.2 KoBaneHTHas XMMHYECKas CBA3b: HemomsApHas. (1- | bubauoreka LIOK https:// m
nus 1) .edsoo .ru/7 41837 c

60 7.3 KoBaneHTHas XMMHYeCKas CBA3b: MosApHas. (1-if | bubamoreka LIOK https:// m
u3 1 4.) .edsoo .ru/7 41837 c

61 .
7.4 TlonsiTHE O BOJIOPO/IHOM CBSI3U U €€ BIMSHUU Ha
¢busrueckre cBoicTBa BelecT Ha npuMepe Boabl. (1- | bubmmoreka ITOK https:// m
nuslu) .edsoo .ru/7 41837 c

62 Bbubaunotexa [IOK https:// m
7.5 Nonnas cBsi3b. (1-if u3 1 4.) .edsoo .ru/7 41837 ¢

63 bubmuoreka IIOK https:// m
7.6 Metamunueckast cBsi3b. (1-i u3 1 4.) .edsoo .ru/7 41837 c

64 7.7 O6001IeHNE ¥ CUCTeMaTH3allis 3HAaHUH 110 TeEMe -
«Ctpoenne aroma. CTpoeHHE BEIECTB. XUMUYECKas
cBs3b» (1-f u3 1 4.)

65 7.8 KontponbHast padota Ne 3 o teme «Ctpoenue -
atoma. CTpoeHue BellecTB. XUMHueckas cBa3by» (1-i
u3 1 4.)

66-68 | IloBTopenwme. 34. )
IToBTOpEHMUE.

9 kiace
1 1. IloBTOpeHue. Su.

1.1 lepuoanveckuii 3aKOH U TIEPUOIUUECKASI CHCTEMA
xumMuueckux 3yemenToB J. 1. MenaeneeBa B cBeTe
y4eHus o crpoeruu aroma. (1-it u3 1 u.)

bubmuoreka [OK https:// m
.edsoo .ru/7 f41837 c
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2 1.2 XapakTepucTKa XMMUYECKOTO FJIEMEHTA Ha
OCHOBAHUU €r0 MOJIOKEHUS B MEPUOIUUECKOM Bubaunorexa IIOK https:// m
cucreme JI. . Menneneena. (1-it u3 1 4.) .edsoo .ru/7 41837 ¢

3 1.3 Crpoenue BemectBa. Kpucramimueckue peméTku
U (U3NYECKUE CBOWMCTBA BEIIECTB, HA OCHOBAHUU HX bubmuoreka [IOK https:// m
CTPOEHHUSI. .edsoo .ru/7 41837 c

4 bu6muoreka IIOK https:// m
1.4 Kinaccudukariust BEIIECTB. .edsoo .ru/7 f41837 c

5 1.5 Bxoanas xouTponsHas pabota. (1-i1 u3 1 4.) _

6 2. Xumnyeckue 2.1 Knaccudukanusi XaMAYECKUX PEaKIIUM 110

peauuu. 44. PA3JIMYHBIM ITPU3HAKAM: YUCITY U COCTABY UCXOJIHBIX bub6muoreka IIOK https:// m

U MOJTy4eHHbIX BerecTs. (1-i u3 1 4.) .edsoo .ru/7 41837 c

7
2.2 Knaccudukanusi XAMAYECKHX PEAKIIUM 110
Pa3TUYHBIM MPU3HAKAM: H3MCHCHHIO CTEIICHEH
OKHCJIEHUS] aTOMOB XUMHUYECKUX deMeHTOB. (1-if u3 1 | bubnuoreka ITOK https:// m
q.) .edsoo .ru/7 41837 c

8 2.3 Knaccuduxaus XuMUYeCKUX peaKkiuil mo
Pa3aMYHBIM IPU3HAKAM: IIOTJIOIEHHUIO U BhIJeIeHUI0 | Bubmuoreka IJOK https:// m
sneprud. (1-i u3 1 4.) .edsoo .ru/7 41837 c

9 2.4 TloHsiTHE O CKOPOCTU XMMHYECKOW peaKIli.
®DakTophl, BAUSIONIHE HA CKOPOCTh XUMHYECKOI bubnunorexa LIOK https:// m
peakmuu. [Tousitue o katanuzarope. (1-i u3 1 4.) .edsoo .ru/7 41837 c

10 DNEeKTpOoNIUTHIECKAs

JUCCOLraIus

BemiecTB. Peakiumn
MOHHOTO OOMEHa.
10y.

2.5 DnexTpomuTHYecKas TUCCOIUAITUS. DICKTPOJIUTHI
U HeeKTposuThl. Monbl. KaTroHb! 1 aHuOHBI. (1-i
u3 1 4.)

bubmuoreka IIOK https:// m
.edsoo .ru/7 f41837 c
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11 2.6 Peakuuu nonHoro oomena. Ycaosus nporekanus | bubnuoreka LIOK https:// m
peakiuii HoHHOTO oOMeHa. (1-ii u3 1 4.) .edsoo .ru/7 41837 ¢

12 2.7 Ilpaktuueckas padora Nel "Peakuiuu noHHOTO
oomena" (1-i u3 1 4.)

13 2.8 DeKTpoauTHYeCcKas JUCCOUAIUS KUCIIOT, bub6muoreka IIOK https:// m
mieaouei u coneit. (1-i u3 1 4.) .edsoo .ru/7 41837 ¢

14 2.9 Ilpaktuueckas padora Ne2 "KauecTBeHHbIe
peakuuu Ha HOHBI B pactBope" (1-it u3 1 4.)

15 2.10 Crenens okucienus. OnpenencHue CTeeHN
OKHCJICHUS] aTOMOB XUMHUYECKHX JIEMCHTOB B bubnunorexa LIOK https:// m
coeaunenusx. (1-i u3 1 u.) .edsoo .ru/7 41837 c

16 bubmuoreka [IOK https:// m
2.11 Oxucnurens. Boccranosutens. (1-if u3 1 4.) .edsoo .ru/7 41837 c

17 2.12 CymHoCTh OKMCIMTENILHO - BOCCTAHOBUTENLHBIX | Bubnmoreka IIOK https:// m
peaxrwii. (1-# u3 1 4.) .edsoo .ru/7 41837 c

18 2.13 [NoBTOpenue u 06001IeHNE, TOATOTOBKA K -
KOHTPOJIbHOM paboTe 1o teme "XuMuyeckue
peakiuu". (1-i u3 1 4.)

19 2.14 KonTponbHas paboTa 1o Teme "XuMUIeckne
peakiuu". (1-i u3 1 4.)

20 3. Merami. 164 3.1 ITonoxeHue MeTaIOB B HEPHONUECKON CHCTEME
xumudecknx >nementoB JI.UM. Menneneesa. (1-it u3 1 | bubnuorexa LIOK https:/ m
9.) .edsoo .ru/7 41837 ¢

21 3.2 O6mue ¢usmdeckue cBoiicTBa MeTamioB. (1-it u3 | bubnamoreka LIOK https:// m
14) .edsoo .ru/7 41837 c

22

3.3 OO0ure XuMUYECKHe CBOMCTBA METAJIIOB:
peaKIuyu C HeMeTalllaMH, KUCIIOTaMH, COJISIMU.
DIIEKTPOXUMHUYECKUH Psi/T HAIIPSIKEHUN METAJIOB.

(24.)

bubmuoreka IIOK https:// m
.edsoo .ru/7 f41837 c
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23 .
3.3 OOue XuMUYECKHE CBOMCTBA METAJLIOB:
pEaKIMy C HeMEeTaJUIaMH, KUCIIOTaMH, COJISIMH.
DIJIEKTPOXUMUYECKUI Pl HAITPSYKEHU METaJIOB. bub6muoreka IIOK https:// m
(2u.) .edsoo .ru/7 41837 c

24 3.4 Merasutbl B ipupoje. O01ue crocoob Bubaunorexa [IOK https:// m
noaydeHus metauioB. (1-i u3 1 4.) .edsoo .ru/7 41837 c

25 3.5 Kopposus MeTanios u cnocoObl ux 3amuthel. (1-i | Bubmuorexa IIOK https:// m
u3 1 q.) .edsoo .ru/7 41837 c

26 3.6 Illenoynsie MeTanbl U MX coeuHenud. (1-ii u3z 1 | bubnaunoreka LIOK https:// m
q.) .edsoo .ru/7 41837 c

27 bubmuoreka [IOK https:// m
3.7 lllenouno3emenbHbie MeTasuIbl. (1-i u3 1 4.) .edsoo .ru/7 41837 c

28 3.8 IllenoyHo3eMebHbIE METAJIBI M X coeluHenud. | Bubmuoreka IJOK https:// m
(I-iuz 1 4.) .edsoo .ru/7 41837 ¢

29 Bu6mmoreka IIOK https:// m | [IpodopuenTams
3.9 Amomunnii. (1-i u3 1 4.) .edsoo .ru/7 41837 ¢

30 3.10 AmdoTepHOCTh OKCHA U THAPOOKCH A bu6muoreka IIOK https:// m
amomuaus. (1-it u3 1 a.) .edsoo .ru/7 41837 c

31 bub6muoreka IIOK https:// m
3.11 XKeneso. (1-i u3 1 4.) .edsoo .ru/7 41837 ¢

32 3.12 CoenuHeHMs KeJe3a U UX CBOWCTBA: OKCHJIBI, Bubaunotexa [IOK https:// m IpodopuenTarms
rugpokcuapl u couu xenesa (1 u 1) (1-i uz 1 9.) .edsoo .ru/7 41837 c

33 3.13 TlpakTuueckas padora Ne 3 «Pemenue -
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «MeTabl U uX
coenuHeHus». (1-i u3 1 4.)

34 3.14 TloBTOpenue u 00001IEeHNE, TTOATOTOBKA K -
KOHTPOJIBHOM paboTe mo Teme "MeTaibl 1 uxX
coenuuenus”. (1-i u3 1 4.)

35

3.15 KonTpoarsHas padora Ne 2 mo Teme « MeTaubl u
ux coequHeHus». (1-it uz 1 4.)

55



depepanbHaa paboyas nporpamma | Xumusa. 89 knaccol (6a3oBbIi

36 4. Hemeramibl. 264. | 4 | [Tonoxenue nemeranos s [IEPUOINYECKON
cucreme XuMHdeckux snementos J[.M. Menneneea. | bubmuorexa LIOK https:/ m
(1-ti m3 1 u.) .edsoo .ru/7 41837 c

37 bub6muoreka IIOK https:// m
4.2 O6mue cBoiicTBa HemeTayoB. (1-i u3 1 4.) .edsoo .ru/7 41837 c

38 bu6muoreka IIOK https:// m
4.3 T'anorens!: pusnveckue cBorictpa. (1-it u3 1 4.) .edsoo .ru/7 41837 c

39 bubmuoreka I[IOK https:// m
4.4 T'anorensl: xumuueckue coiicrsa. (1-i 3 1 4.) .edsoo .ru/7 41837 c

40 4.5 CoeqrHEHUS TAJIOT€HOB: XJIOPOBOIOPO/I, bub6muoreka [IOK https:// m
XJIOPOBOJIOPOIHAS KKCI0Ta U ee cou. (1-if u3 1 4.) .edsoo .ru/7 41837 c

41 bubaunorexa LIOK https:// m
4.6 Cepa: pusrueckue U XUMHUECKUE cBoiicTBa. (2 4.) | .edsoo .ru/7 41837 ¢

42 4.7 Coe/TMHEHHS CEPhI: CEPOBOIOPO, CYIb(UIBI, Bu6mmoreka LIOK https:// m | Beemupmbiit Jlenn
OKCHIbI CepbL. (2 4.) .edsoo .ru/7 f41837 ¢ 310pOBEs.

43 4.8 Cepnasi, CepHHUCTast ¥ CEPOBOAOPOAHAS KUCIOTHI U | Bubnunoreka IJOK https:// m
ux conu. (2 4.) .edsoo .ru/7 41837 c

44 4.9 Asor: ¢pusnyeckue u xumudeckue cpoiictsa. (1-ii | bubmuoreka IJOK https:// m
u3 1 4.) .edsoo .ru/7 41837 ¢

45 Bubaunotexa [IOK https:// m

.edsoo .ru/7 f41837 ¢
bu6muoreka [IOK https:// m

4.10 Ammuak. Conu ammonus. (1-if u3 1 4.) .edsoo .ru/7 41837 c

46 Bu6morexa LIOK https:// m
4.11 Oxcunet azota. (1-i u3 1 4.) .edsoo .ru/7 41837 c

47 bubnunorexa LIOK https:// m
4.12 AszotHas kuciota u ee conu. (1-i u3 1 u.) .edsoo .ru/7 41837 c

48

4.13 Ilpaktuueckas padota [lonyyenne ammuaka u
n3ydeHue ero cBoucTB. (1-i u3 1 4.)
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49 4.14 ®ocdop: pusnyeckne 1 XUMUUECKUe CBOicTBa. | bubmmoreka LIOK https:/ m
(1-ti 3 1 u.) .edsoo .ru/7 41837 c

50 4.15 Coemunenus pochopa: okcua hocdopa (V), bub6muoreka IIOK https:// m
oprodocdopHas kuciaora u ee conu. (1-it u3 1 4.) .edsoo .ru/7 41837 c

51 4.16 Yrnepon: Gpusnueckue 1 XuMHYECKUe cBoiicTBa. | bubnuotexa LIOK https:// m
(1-ti 3 1 u.) .edsoo .ru/7 41837 c

52 bub6muoreka IIOK https:// m

.edsoo .ru/7 f41837 ¢

4.17 Annotponus yriepoja: anmas, rpagur, kapoun, | bubmuoreka IJOK https:// m
¢dymnepensr. (1-i u3 1 4.) .edsoo .ru/7 41837 ¢

53 4.18 Coenunenus yriepoaa: okcun yriepoaa (1) u bub6muoreka I[IOK https:// m
(IV), yronbnas kucnora u ee conu. (1-it u3 1 4.) .edsoo .ru/7 41837 c

54 4.19 Ilpaktuueckas padorta Ne5 "ITomyuenue -
YIJIEKUCIIOTo Ta3a U u3ydeHue ero cBoiicts" (1-i u3 1
4.)
4.20 IepBoHaYaIbHbIE CBEJCHHUS O CTPOCHUH Bubnunoreka LIOK https:// m
oprannveckux Beriects. (1-if u3 1 4.) .edsoo .ru/7 41837 c

55 Bu6morexa LIOK https:// m | HeHb 3emm

.edsoo .ru/7 41837 ¢

56 4.21 VIcTOYHUKH YTIIEBOJOPOJIOB: MPUPOTHBIN Ta3, bu6muoreka IIOK https:// m
HedTh, yromb. (1-i u3 1 4.) .edsoo .ru/7 41837 ¢

57 4.22 Kucnopoacoaepkaiiue COeIMHEHUS: CITUPThI Bbubaunoreka LIOK https:// m
(MeTtaHoII, 3TaHON, rnlepuH). (1-i u3 1 4.) .edsoo .ru/7 41837 c

58 Bu6mmorexa LIOK https:// m
4.23 Kpemnuii u ero coemuuenust. (1-i u3 1 4.) .edsoo .ru/7 41837 c

59 4.24 P33 no teme "HemeTamnsl 1 ux coenuHeHus" -

60 4.25 TloBTOpeHne MpoiICHHOTO MaTepraa 1o TemMe 3
«Hemeramnst [V-VII 1 nx coennnenus». [logroropka |
K KOHTPOJIbHOM pabdoTe. (1-i u3 1 4.)

61

4.26 KontponbsHas padota Ne 3 « Hemeramner [V-VII
1 ux coequHeHus». (1-it u3z 1 4.)
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Jlenn 3emun

64 5. Xumus u
OKpYy7Karomiasi 5.1-5.3 XuMHUUeCKOE 3arpsa3HEHHE OKPYKAIOIIEH Bu6muoreka ITOK https:// m
cpenia. 3. cpenbl U ero nocnenactus. (1-if uz 1 4.) .edsoo .ru/7 f41837 ¢

66 IToBTOpeHnue. 24. )

IToBTOpEHME
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