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OO1ee urcno 4acoB ISl U3YYeHUs XUMUH, - 136 dacoB: B 8 kiacce - 68 gacoB (2 daca B
HeJeno), B 9 kitacce - 68 yacoB (2 yaca B HEZIETIO).
Conep:xanue o0yuenus B 8 Kiacce.

Ilepeonauanvuvie xumuuecKkue nOHAMUAL.

IIpenmer xumuu. Posib XUMHUM B )KM3HU Y€JIOBEKA. XUMUSI B CHCTEME HAayK. Tesa u BEIeCTBa.
®u3nyecKue CBOMCTBA BEIIECTB. ArperaTHoe cocTtosiHue Beuects. [IoHaTHe 0 MeToaax Mo3HaHUs B
xuMud. Yucteie BenecTBa U cmecu. CrocoObl pa3iesieHus: cMecei.

ATOMBI U MOJEKYJbl. XUMHUYECKHUE 3JIeMEHThl. CHMBOJIBI XUMHUYECKHUX 3J1€MEHTOB. [IpocThie
U CJIOXKHBIE BEIIeCTBA. ATOMHO-MOJICKYJIIPHOE yUEHUE.

Xumuyeckas Gopmysna. BaneHTHOCT, aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBA
cocraBa BemecTtB. OTHOcuTenbHas aroMHas wmacca. OTHOCHTENbHAas MOJIEKYJsipHAsh Macca.
MaccoBast 10J11 XUMHAYECKOIO 3JIEMEHTA B COCIUHEHHH.

KommmuectBo BemectBa. Monbs. MossipHas Macca. B3auMoCBSI3b KOJIMYECTBAa, MAaCChl U YUCia
CTPYKTYPHBIX €IMHHUII BeuiecTBa. Pacu€Tol o hopMynaM XUMHUYECKHX COSTUHEHHI.

du3nueckue U XUMHYECKUE SBICHHS. XHUMHUYECKash peakiuss W e€ MNpU3HAKh. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XHUMHUUYecKue ypaBHeHUs. Kiaccuduxanus XMMHUYECKUX peakiuit
(coenuHeHus, pa3noKeHUs, 3aMeIIeHUsI, 0OMEHA).

XUMUYECKUN HKCIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW MOCYIOW, MpaBWiiaMud paboOThl B
naboparopun u mpuéMamMu OOpalIeHUs ¢ JIAOOPaTOPHBIM OO0OPYJIOBAHHEM, H3YUCHHUE M OIHCAHUE
buznyecKux CBOWCTB 00pa3ll0B HEOPTaHWYECKUX BEIIECTB, HaOMoAeHne (HrU3nuecKkux (IUIaBlIeHUuE
BOCKa, TasiHUE JIbJIa, pACTUPAHUE caxapa B CTYIIKE, KUTICHUE W KOHJEHCAIIUS BOJbI) 1 XUMUUYECKHUX
(ropeHue cBeuM, IpPOKaTUBAHUE MEAHON MPOBOJIOKH, B3aUMOICUCTBHE MeTia C KHCIIOTON) SIBIICHUA,
HaOJIOZICHUE W OMHCAHWE TNPHU3HAKOB MPOTEKAHMSI XUMHUYECKUX peakiuil (pas3sioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJOpPUAOM Oapus, paznoxenue ruapokcunaa meau (II) mpu
HarpeBaHWU, B3aWMOJIeHCTBHE Keie3a ¢ pactBopom coiu wmeau (1), usyuenume cmocoOoB
paszeneHuss cmeceil (C TMOMOIIbI0 MarHuTta, (QUIBTPOBAaHWE, BBIAPUBAHHE, JAUCTUIUIAIINSL,
xpomarorpadusi), MpoBeJeHNE OYNCTKH MOBAPEHHON COJIM, HAOIIOACHUE U OMMCAHUE PE3YJIbTATOB
MIPOBE/ICHUS OIbITa, WJUTFOCTPUPYIOLIETO 3aKOH COXPAHEHUsI MACChl, CO3/IaHHE MOJENIEd MOJIEKYI
(IIapoCTepKHEBBIX).

Basicnentmue npeocmasumenu neopzanuyuecKux éeuiecme.

Bo3nyx - cmecs razos. CocraB Boznyxa. Kuciaopon - 3neMeHT M NHpOCTOE BELIECTBO.
HaxoxneHue kucinopoaa B mpupofe, Gpusndyeckrue U XUMUYECKHE CBOMCTBA (peakIMy TOPEHHUS).
Okcuapl. Ilpumenenune kuciopona. CrocoObl TONYYEHHS KHUCIOpOJa B JIa0OpaTOpuu U
MPOMBINUICHHOCTH. KpyroBopoT kuciopona B mpupoge. O30H - amIoTpomHas MOAUQPHUKAIUS
KHCIIOpO/ia.

TermoBoit 3DPexT XUMUYECKOW peakiuh, TEePMOXUMHYECKHE YpaBHEHHS, OK30- U
SHIOTEPMUUYECKHE pEaKIuH. TOMIMBO: yroJib W MeTaH. 3arps3HeHHe BO31yXa, YCUJICHUE
HNapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon - anemeHT u npoctoe BeulectBo. Haxoxaenue Bogopoaa B mpupojae, pusndeckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI TToTy4YeHus. KUCIoTh! U comm.

Mousipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM ypaBHEHHSIM.

®usnyeckue cBoucTBa BOAbl. Boma kak pactBoputenb. PactBopbl. HaceineHusle u
HEHACBIIICHHBIE PaCTBOPHI. PacTBOPUMOCTH BEIIECTB B BoAE. MaccoBast 101151 BELIECTBA B PACTBOPE.
XuMmuueckue cBoicTtBa Boabl. OcHoBaHuA. Poib pacTBOpOB B NpUPOJE U B JKU3HU 4YEJIOBEKA.
Kpyrosopot Boabl B mpupoe. 3arpss3sHeHue NpUpOoAHbIX BoA. OXpaHa U OUYMCTKA MPUPOAHBIX BOJ.

Knaccugukanuss Heoprannyeckux coefauHeHuil. Okcunbl.  Kiaccudukaiuss OKCHAOB:

cosieoOpasyrolire (OCHOBHBIC, KHCIIOTHBIE, aM(OTEPHEIE)

u HeconeoOpasywmue. Homenknarypa okcumoB. Dusmveckue W XUMHUYECKHUE CBOWMCTBA
okcua0B. [lomyueHrne okCuIoB.

OcHoBanmsi. Kiaccupukanuss oOcCHOBaHMIA: MIENOYM W HEPACTBOPHMBIE OCHOBAHUSI.



Homenknatrypa ocHoBaHuii. ®dusznueckne M XUMHYECKHE CBOMCTBA OcCHOBaHWM. [lomydeHue
OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. OU3MYECKHE U XUMHYECKHE
cBoiicTBa kucior. Psan akruBnoctu metauioB H.H. bekerosa. Ilonyuenue kucior.

Conu. Homenkiarypa cosieil.

Pu3nyecKue 1 XuMHUYECKHE CBOMCTBA cosel. [lomyuenue coneil.

I'eneTnueckas CBA3b MEXKIy KJIACCAMH HEOPTAHUYECKUX COCIUHEHUMN.

XUMUYECKU IKCIIEPUMEHT: KQUECTBEHHOE ONPEACIICHUE COJICPKAHMS KUCIOPOIa B BO3YXE,
MoJlyueHue, coOupaHue, pacrno3HaBaHUE M M3yYEHUE CBOWCTB KHCIOpOJAa, HaOII0IeHUE
B3aUMOJICHCTBUSL BEIIECTB C KHUCJIOPOJIOM M YCIIOBUS BO3HHUKHOBEHHUSI U MPEKPAILCHUS TOPEHUs
(moxapa), 03HaKOMJIEHHE ¢ 00pa3liaMy OKCHJIOB M OMHMCAHHE UX CBOICTB, MOJyuyeHue, cooupaHue,
pacro3HaBaHUE U U3y4EHHE CBOWCTB BOAOPOJA (rOpeHue), B3auMOJEHCTBUE BOJIOPOAA C OKCUIAOM
Meau (II) (BO3MOXKHO HCHOJB30BaHUE BHUACOMATEPUAIOB), HAOMIOJACHUE OOpa3IoB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCICIOBAaHUE OCOOCHHOCTEH pPACTBOPEHHS BEIISCTB C Pa3IMIHON
PacTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MacCOBOM J0Jiel PacTBOPEHHOTO
BEII[ECTBA, B3aWMOJICHCTBHE BOJIbI C METAJIaMU (HATPUEM U KaJIbLIeM) (BO3MOKHO HCITOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIIEJOBaHHE O0Opa3l0B HEOPraHMYECKHX BEIIECTB PA3IMYHBIX KJIACCOB,
HAOJIOZICHUE W3MEHEHHUS OKPAaCKH HHAMKATOPOB B PacTBOpax KHUCIOT M IIEJOYel, H3ydeHUe
B3anmoeiicTBus okcuaa menu (II) ¢ pactBopoM cepHOI KHCIOTHI, KUCIOT ¢ METaJlJIaMH, PeaKuil
HEUTpaIHu3aluu, MoJy4eHNEe HEPACTBOPUMBIX OCHOBAHUM, BRITECHEHUE OJIHOTO METajlla IPYTUM U3
pacTBOpa COJIM, PELICHHUE OHKCIEPUMEHTAJbHBIX 33Jady 1o Teme «BaxHellne Kiaccel
HEOPraHUYECKUX COCIMHEHUI.

Ilepuoouueckuinn 3axon u Ilepuoouueckan cucmema xumuueckux 3nemenmos JI.H.
Menoeneesa. Cmpoenue amomos. Xumuueckana c6a3b. OKucaumenpbHo80CCmMano8umenvHole
peakuyuu.

[lepBble MOMBITKUA KJIACCU(PUKAIUA XUMUYECKUX 3JIeMEHTOB. [loHSITHE O Trpymmax CXOIHBIX
AIIEMEHTOB (I1IE€JI0YHBIE U IEI0YHO3EMEeNbHbIE METAJUIbl, TallOTeHbl, HHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpBbIEe 00pa3yroT aM(pOTEpHBIE OKCUIBI U THAPOKCHU/IBI.

Ilepnonuueckuii 3akoH. [lepuoanueckas cucreMa xumMuueckux aneMeHToB J1.1. Menneneesa.
Kopotkonepuognass wu pnunHHomepuonHas ¢opmbl  [lepuonnueckold CHUCTEMBI XUMHUYECKHX
anemenTtoB .M. Menneneesa. Ilepuoasl u rpynmnel. OU3HYECKUN CMBICI MOPAIKOBOIO HOMEpA,
HOMEPOB MEPUOa U TPYIIIHI AJIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3otomnbl. DnekTpoHbl. CTpoeHUE 31EKTPOHHBIX
obosouek aromMoB TmepBbIX 20 XuMHYecKux diaeMeHTOB llepmommyeckoit cucremsr J[.U.
MenneneeBa. XapakTepUCTUKa XUMUYECKOTO 3JIEMEHTa Mo ero mnosoxeHuto B Ilepuoanueckoit
cucreme JI.11. Menneneena.

3aKOHOMEPHOCTU M3MEHEHHUs pajuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAUIMUECKUX M
HEMETaJUTMYECKUX CBOMCTB IO TpynmaM U mnepuojaMm. 3HadeHue l[leprogmdeckoro 3akoHa U
[lepponnueckoid CUCTEMBI XMMHUYECKHMX DJIEMEHTOB ISl pa3BUTHS Hayku W mnpaktuku. ..
MeHnneneeB - y4E€HbIN U TpakIaHUH.

Xumuueckas CBSI3b. KoBanientHas (momnsipHast u HETOJISIpHAS ) CBS3b.
DIIEeKTPOOTPUIIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. lloHHAas CBS3b.

Crenenb okucieHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipoliecchl okucienus u
BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

XVUMUYECKUH OKCIIEPUMEHT: U3y4eHHE OOpaslloB BEIIECTB METAUIOB M HEMETAIIOB,
B3aUMOJICHCTBUE THUAPOKCHIA LIMHKA C pacTBOPaMU KHUCJIOT W IIEJIOYEH, MPOBEACHUE OIIBITOB,
WUTIOCTPUPYIOLIUX TPUMEPbl OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX pPEAKIUN (TrOpeHue, peakuuu
Pa3oXKEeHUS, COSTUHEHUSA ).

Mesxicnpeomemmuuie ceasu.

Peanuzanus MeXNpeaIMETHBIX CBS3€d NpPHU M3YyYEHUH XMMHHM B § KJacce OCYIIECTBISAETCS
4yepe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATUHN, TaK U MOHSATHH, SIBISTFOIIUXCS



CUCTEMHBIMU JJISl OTJEJBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0me ecTeCTBEHHO-HAyYHbIC MOHATHSA: HAYYHBIH (aKkT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJIM3,
CUHTE3, Kiaccu(ukanus, MNepUOJUYHOCTb, HAOJIOEHUE, OSKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpPEHUE, MOJIENb, SIBIICHUE.

Ouzuka: MaTepus, aroM, OJEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKIUJ, H30TOIIbI,
paZOaKTUBHOCTb, MOJEKYJa, JJIEKTPUYECKUI 3apsij, BEIIECTBO, TeJO, O0BEM, arperaTHoe
COCTOSTHUE BEILIECTBA, a3, (pU3nuecKkue BeTUUYUHbI, €UHHUIBI H3MEPEHHSI, KOCMOC,

IUIaHETHI, 3BE37161, COJIHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEPAJIBI, TOPHBIE MTOPOJIBI, MOJE3HBIE UCKOTIAEMbIE,
TOILIMBO, BOJIHBIE PECYPCHI.

Conep:xanue o0ydyenus B 9 KJacce.

Bewiecmeo u xumuueckan peakyus.

Ilepnonnueckuii 3akoH. [lepuonnueckas cucrema xumudeckux 3neMeHToB .M. Menneneesa.
CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMHUYECKUX AJIEMEHTOB MEPBBIX TPEX
NEpPUOJOB, Kajius, KaJblUs U UX COCIUHEHUH B COOTBETCTBUHM C IIOJOKEHHUEM 3JIEMEHTOB B
[lepuoanueckoit cucreMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJbl XHUMHUYECKOW CBA3M. THUIBI KPUCTANIMYECKUX PELIETOK,
3aBHCHUMOCTH CBOWCTB BELIECTBA OT THUIA KPUCTAILUTMUECKON PEIIETKU U BUIa XUMHUYECKOH CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHWMYECKHX BEIISCTB. XHUMHUYCCKHE CBOMCTBA
BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KJIacCaM HEOPTaHMUYECKUX COEeIMHEHUN, TeHeTHYecKas CBA3b
HEOPraHUYECKUX BEILECTB.

Knaccugukanus XUMHUYECKHX peakUuil M0 pa3IMYHbIM IMpHU3HaKaM (IO YUCIY U COCTaBY
YYaCTBYIOIIMX B PEaKLMU BEILIECTB, [0 TEIUIOBOMY 3(PQEKTy, IO U3MEHEHUIO CTETIEHENH OKUCIEHUS
XUMHUYECKHX AJIEMEHTOB, 10 00PaTUMOCTH, 110 YYacTUIO KaTalau3aropa). DK30- U 3HJO0TEPMUYECKHE
peakuuu, TepMOXUMUYECKUE YPABHEHHUSL.

[Tonsatne o ckopoctu xumuuecko peakuuu. IloHsTHe 00 00paTMMBIX M HEOOpaTHMBIX
XUMHUUYECKHUX peakuusx. [IoHATHe 0 TOMOTeHHBIX U IreTeporeHHbIX peakuusax. [lonarue o karamuse.
[TonsiTe 0 XMMHYECKOM paBHOBecuU. DAKTOPBI, BIUAIOIME HA CKOPOCTh XUMHUYECKON PEAaKIMK U
MOJIO’KEHNE XUMUYECKOTO PaBHOBECHSI.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE  PEAKIMU, D3JEKTPOHHBIM  OaJlaHC  OKUCIUTENIBHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBieHUE YpPaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakmii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOr 0 OanaHca.

Teopust 3MEKTPOTUTUYECKON TUCCOLMALUU. DJIEKTPOJUTHl M HEIIEKTPOJIUThl. KaTnoHsl,
AQHUOHBI. MeXaHN3M JUCCOLMAIMHU BEIIECTB C PAa3JIMYHBIMU BUJAMH XMUMHUUYECKOH CBsi3U. CTeneHb
nuccouranuu. CUibHbIE U c1a0ble 3JeKTPOIUTHI.

Peakuuu noHHOrO OOMeHa. YCIOBHS IMPOTEKaHHUs pEeakIUii MOHHOTO OOMEHa, IMOJIHbIE U
COKpall€HHbIE MOHHBIE YpaBHEHMs peakiuil. CBOMCTBAa KHUCJIOT, OCHOBAHMM W COJEH B CBETE
npejcTaBiIeHuit 00 ANIEKTPONIUTHIECKOH tuccormanuu. KauecTBeHHbIe peakiiu Ha HoHbL. [ToHaTne
0 THJIPOJIU3€E COJIEH.

XVWMUYECKUH D3KCIEPUMEHT: O3HAKOMJIEHME C MOJENSIMHM KPUCTAUNIMYECKUX PEIETOK
HEOPraHMYECKUX BEIIECTB - METAIJIOB U HeMeTaJUIoB (TpaduTa M anmasa), CIO0KHBIX BELIECTB
(xyopuaa HaTpHs), UCCIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMHMYECKOW PEaKIMU OT BO3JEHCTBHS
pa3iaNyYHbIX (PAKTOPOB, HCCIENOBAHUE AIIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, Ipoliecca
JUCCOLMAILMU  KHUCIIOT, IIejaouedl M cojie (BO3MOXKHO HCIIOJIb30BAaHME BUIEOMATEPHUAIIOB),
MPOBEJCHUE OIBITOB, WUTIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUs peakuuid HOHHOro oOMeHa
(oOpa3oBaHue OcajiKa, BbIJICIIEHUE ra3a, 00pa3oBaHue BObI), OMBITOB, HIUTIOCTPUPYIOLINX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEakuil (FOpeHUe, peakluu pas3loKeHUs, COCIUHEHHS),
pacrno3HaBaHHE HEOPraHMYECKHUX BELIECTB C IOMOIIbI0 KAUECTBEHHBIX PEAKIIMM HA HOHBI, PEIICHUE
9KCIIEPUMEHTANIBHBIX 3a7au.

Hememannwl u ux coeduneHnu.



OO61mas xapakTepucTuka rajioreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTEIECHU
okucnenus. CtpoeHne W (PU3MUECKUE CBOMCTBA TMPOCTHIX BEIIECTB - TAJIOr€HOB. XHMHUYECKHE
CBOIicTBa Ha mpumepe Xxjopa (B3aUMOJCICTBHE C MeTalyIlaMH, HEMeTaJlJIlaMH, MIeJI0YaMu).
XnopoBogopoa. ConsiHasi KUCIOTa, XUMUUYECKHE CBOMCTBA, MOJydeHHE, mpuMeHeHue. [leficTBue
XJIOpa U XJIOPOBOJOPOAA Ha OpPraHW3M 4ejoBeKka. BakHeWline XJOpUAbI M MX HaXOXKJEHUE B
npupoe.

O6mas  xapakrepuctuka djemMeHTOB VIA-rpymmbl. OcoOEHHOCTH CTPOSHHS aTOMOB,
XapaKTEpHBIEC CTETIEHU OKUCIICHUS.

Crtpoenue u (u3NyYECKUe CBOMCTBA MPOCTHIX BEIIECTB - KHUCIOPOJA U Cepbl. AJJIOTPOIHbBIE
MOIUGHUKAIIMM KHUCIOpOAa M cepbl. XHUMHUYECKHe CBoicTBa cepbl. CepoBOIOpOJ, CTPOCHHE,
buznyeckue U XUMHYeckHe cBoicTBa. OKCHIBI Cepbl KakK MPEICTaBUTENN KHCIOTHBIX OKCHJIOB.
Cepnas kucnora, GU3NIECKUEe U XUMUIECKHE CBOMCTBA (00IIMe KaK MPeICTaBUTENs KIacca KACIOT
u crnenuduyeckue). XUMUYECKUE PEaKIUH, Jiekalldeé B OCHOBE MPOMBINIICHHOTO Ccrocoda
IIOJIy4EHUS CEPHOU KUCIIOTHI.

[Tpumenenue. Conu cepHOM KHCIOTHI, KAYeCTBEHHAas peaklus Ha cynbdar-uon. Haxoxaenue
Cepsbl U €€ COCIMHEHNH B ITpUpPOJIe. XMMHUECKOE 3arpA3HEHUE OKPYKAIOIIEH Cpellbl COEAUHEHUIMHU
cepbl (KUCIOTHBIE I0K/IH, 3arPA3HEHUE BO3TyXa H BOJOEMOB), CIIOCOOBI €r0 MPeI0TBPALICHHS.

OOmas xapakrepuctuka »ds1eMeHTOB VA-rpymmbel. OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHbIE CTENICHN OKUCIICHHUSI.

A30T, pacmpocTpaHeHHE B TpHUpone, (U3NYEeCKHe W XHMHUYecKHue cBoiictBa. Kpyrosopor
azoTa B Mpupojae. AMMHaK, ero (pusnveckre U XUMUYECKUE CBOWCTBA, MOJTYYEHHE U IPUMEHEHHE.
Conn ammoHUSs, X (GU3NYECKHE U XUMUYECKHE CBOWCTBA, MpUMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHHMS. A30THasl KHCJIOTa, €€ MoylyueHue, (pusnueckue U XuMUUecKue cBoiicTBa (o0mue
KaK TIpeICTaBUTENs Kiacca KHCIOT W crnernuduueckue). Mcmonp3oBaHue HUTPATOB U COJEH
aMMOHHS B KaueCTBE MHHEPaJbHBIX yN0OpeHuil. XuMHUYecKoe 3arps3HeHUE OKpYKaroIleld cpelibl
COCIMHEHUSIMH a30Ta (KUCIIOTHBIE TOXK/IH, 3aTPSA3HEHHUE BO3/1yXa, IIOYBHI H BOJIOEMOB).

®ocdop, amnorponHsle Moaupukanuu Gocdopa, GuMUecKkue U XUMHUYECKUE CBOICTBA.
Oxcun docdopa (V) u docdopHas kuciaora, pU3ndeckue U XMMHUECKHUE CBOMCTBA, MOJyYEHUE.
Hcnonb3oBanue GpocaToB B KaueCTBE MUHEPATbHBIX Y0OpEHU.

O6mass xapakrepuctuka 31meMeHToB IVA-rpynnbel. OcoOeHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIE CTETIEHN OKUCIICHUS.

Yraepon, amioTponHble MOTU(PUKAIMH, PACIPOCTpAaHEHHE B TpUpojAe, (U3WYECKHE W
XUMHYecKHe cBoicTBa. Azncop6uus. KpyroBopor yriepoaa B mpupoae. OKCHIbl yriiepoaa, MX
(bu3nvecKrne U XUMHUYECKHE CBONCTBA, IEHCTBHE HA JKUBBIC OPTaHU3MBI, TTOJTyYeHHE U IPUMEHEHHE.
OKosoruyeckre MpoOsieMbl, CBsi3aHHbIE ¢ OkcujaoMm yraepoaa (IV), rumore3a rinodaibHOTO
MOTEIUICHUS] KIIMMAaTa, MapHUKOBBIA A(¢deKkT. YTompHas KHCIOTa M e€ CONM, MX (u3muecKkue u
XMMHUYECKHE CBOICTBa, MONydyeHHE U NpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIICHHOCTH U CEITLCKOM XO3SHCTBE.

[lepBoHayanbHble MOHATHS OO0 OpPraHMYECKHX BELIECTBAX KaK O COEAMHEHHSX YIiepoja
(MeTaH, 3TaH, YTHJICH, alleTUJICH, ATAHOJ, TIMIEPUH, YKCYCHAs KHucioTa). [IpupoHble HCTOUHMKH
yIJI€BOAOPOAOB (Yroiib, MPUPOIHBIN ra3, He(Th), MPOIYKTHl UX MepepaboTku (OEH3MH), UX POJIb B
OBITY ¥ IPOMBIIIUIEHHOCTH.

[TonsiTHE O OMONOrMYECKH BaXKHBIX BEILECTBAX: JKUpPaxX, OelKax, YriaeBoJax - U MX pOJH B
’KU3HU YesoBeka. MaTepuaabHOe JUHCTBO OPraHMUECKUX U HEOPraHUYECKUX COSTUHEHHI.

Kpemuuii, ero Qu3nueckue ¥ XUMHUYECKHME CBOMCTBa, IOJyYCHHE W IPHUMEHEHHE.
Coenunenus kpeMHus B npupoje. O0uue npeacTaBiaeHus: 00 okcuae kpemaus(1Y) u kpemHueBon
kucinote. CHIMKATBhl, UX HCIIOJIb30BaHUE B OBITY, MEIULMHE, MPOMBIIUIEHHOCTH. Baxneimune
CTPOUTENIbHBIE MaTepHalibl: KepamMuKa, CTEKJIO, IIEMEHT, OeToH, Xene300eToH. I[Ipobiemsr
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B IOBCEAHEBHOM KU3HU.

XUMHUYECKUH DKCIIEPUMEHT: H3YYCHHE OOpa3IOB HEOPraHMYECKUX BEIIEeCTB, CBOWCTB
COJISTHOM KHCJIOTBI, TPOBEJCHHWE KAUeCTBEHHBIX pEaKkIHi Ha XJIOPHI-UOHBI U HaAOIIOACHUE



MPU3HAKOB UX MPOTEKAHMUsI, OIBITHI, OTpakarolue Gu3nIecKue U XMMHUYECKHE CBONCTBA IraJIOT€HOB
U HUX COEIMHEHUH (BO3MOKHO HCIIOJIb30BAHHE BHJIEOMATEpUANIOB), O3HAKOMJIEHHE C OOpa3Lamu
XJIOpUJIOB (TaJOreHUI0B), O3HAKOMIIEHHE C OOpas3lamMu cepbl U €€ COCAMHEHUSIMH (BO3MOXKHO
MCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), HAOIIOJEHUE IpoLecca OOyIIMBaHUs caxapa IoJ JeHCTBUEM
KOHIICHTPUPOBAaHHOW CEPHOM KHCJIOTHI, M3yUY€HHE XHMHUYECKHX CBOWCTB pPa30aBICHHOW CEpHOMU
KHCJIOTHI, MPOBEACHUE KAYeCTBEHHOW peakiuuu Ha cynb(paT-uOH W HAOJMIOJCHHE NpHU3HaKa e&
MPOTEKaHUs, O3HAKOMJICHHE C (U3NYECKUMH CBOMCTBaMH a3oTa, (ochopa M HUX coelUHEHUN
(BO3MOKHO HCIOJIB30BaHUE BUICOMATEPUATIOB), oOpa3naMu a30THBIX M (POcHOpHBIX ynoOpeHui,
noJjlyueHue, coorpanue, pacrio3HaBaHUE U U3yUYeHHE CBOMCTB aMMHUaKa, MPOBEICHNE KaYeCTBEHHBIX
peakiuii Ha HIOH aMMOHUS U GochaT-uOH U U3yUYeHUE TPU3HAKOB X MPOTEKaHUs, B3aUMO/ICHICTBHE
KOHIEHTPUPOBAHHON a30THOW KHUCIIOTHI C MEJbI0 (BO3MOXHO MCIIOJIb30BAHUE BHUIEOMATEPUATIOB),
U3ydeHHe MOJENEeH KPHCTAUTMYECKUX PEHIETOK anMasa, rpaduta, QymiepeHa, 03HAKOMIICHUE C
MPOLIECCOM  aICOPOLIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U yCTPOHCTBOM
NPOTHBOTa3a, MOJy4YeHHE, COOMpaHUe, Paclo3HaBaHWE M W3yYEHHE CBOWMCTB YIJIEKHCIIOTO Trasa,
MPOBEJICHNE KAa4eCTBEHHBIX peaklMii Ha KapOOHAT M CHJIMKAT-MOHBI U W3YYCHHE MPU3HAKOB HX
IIPOTEKAHUs, O3HAKOMJICHHME C NPOAYKUMEH CWIMKAaTHOM IPOMBINUICHHOCTH, pELICHUE
SKCHEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxxHelnme HeMeTalbl U UX COSAUHEHUS».

Memannwt u ux coeounenus.

OO61mas xapakTepuCTUKa XUMHUYECKHUX AJIEMEHTOB - METAJIJIOB HA OCHOBAaHUH UX MOJIOKECHHS B
Ilepuonnueckoir cucreme xuMuueckux a3ieMeHToB J[.MI. MenzaeneeBa M CTpOEHUsS aTOMOB.
Crpoenue wmetawioB. Meraminueckass CBsi3b M METaUIMYECKash KpPUCTAJUIMUECKas pelIETKa.
DNEKTPOXUMUYECKUNA Pl HANpsDKEHUH MeTawioB. (Du3nueckue W XUMHUYECKHE CBOWCTBA
metauioB. OOmMe crnocoObl MmoiaydeHuss MeTayuioB. [loHATHE O KOPPO3WM METAUIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CmaBbl (CTaib, YyryH, IIOPATIOMUHHUI, OpoH3a) U HX
MPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenounbie MeTaibl: TONOKEHUE B [leproauyueckoil cucremMe XuMU4Yeckux 3nemenTon J[. M.
MeneneeBa, CTpOCHHE UX aTOMOB, HAXO0XACHHE B pupojie. Pu3nueckue 1 XUMUYECKHE CBOMCTBA
(Ha mpumepe HaTpus U Kanus). OKCUIIBI U TUAPOKCHUIBI HATpUsl U Kayus. [[puMeHeHne mienoqHbIx
METaJVIOB U UX COEIMHEHUM.

[I{erouHO3EMENBbHBIE METAJUIBI MarHUM M KaJlbLWW: NoJIoKeHUe B lleproanueckoi cucreme
xuMuuyeckux sneMeHToB J.M. MenneneeBa, cTpoeHHME HMX aTOMOB, HaXOXJACHHE B MPUPOJE.
®u3nyeckue M XMMHUYECKHME CBOWMCTBA MarHus W Kajblus. BaxkHeWlne COCOUHEHHS KaJbLHs
(oxcua, THAPOKCHUL, o). KECTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHEeHHS.

AmomuHuii: nonoxenue B Ilepuonuyeckoil cucteme xXuMmudeckux anemeHnto J[.U.
MengeneeBa, CTpO€HUE aToMma, HaxoXkJIeHUe B npupone. Puznueckne M XMMHUYECKUE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/Ia U THIPOKCH]IA AlIFOMUHHSL.

Keneso: nonoxenue B [leprogunueckoit cucreme xummuueckux snemeHton /.M. Menneneena,
CTPOEHHE aTOMa, HaXOXKAEHUE B pupoae. Pu3nuecknue 1 XUMUYECKUE CBOMCTBA Xkene3a. OKCuabl,
TUAPOKCUABI U comu conu xene3a (I1) u xenesa (II1), ux cocras, cBolicTBa U IOTyYEHHE.

XUMUYECKUN SKCIIEPUMEHT: O3HaKOMJIEHHE ¢ o00pa3llaMM METaUIOB M CIUIaBOB, WX
GU3MYECKUMU  CBOWCTBaMH, M3y4eHHE PE3yIbTaTOB  KOPPO3MHM  METAIOB  (BO3MOXKHO
HCIIOJIb30BaHUE BUJIEOMATEPHAIIOB), OCOOEHHOCTEH B3aWMOJEUCTBUS OKCHJA KaJbLUs U HATPUS C
BOJIOM (BO3MOXHO HCIIOJIb30BAaHUE BHJICOMATEpUANIOB), MCCIEJIOBAHHE CBOMCTB XKECTKOH BOJHI,
mpolecca TOpeHUs Kene3a B KUcIopole (BO3MOXKHO HCHOJIb30BaHHE BHUAEOMATEpUATIOB),
MPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEAKIM HAa WOHBI (MarHus, KajabIlHs, ATFOMIHHS, ITMHKA,
xenesa (II) u xxenesa (I11), meau (II), HaGMOAEHNE M OTIICAaHUE TIPOIIECCOB OKPAIIMBAHUS TNIAMECHU
MOHAMU HATpHsl, Kalusi U KalblHs (BO3MOXKHO HMCIOJIb30BAaHUE BUICOMATEPUATIOB), UCCIIEIOBAHUE
aM(pOTEepHBIX  CBOWCTB  THUAPOKCHIA  aJIOMUHUS M THJIPOKCHJIA  I[IMHKA,  pElIeHUE
AKCIIEPUMEHTANIbHBIX 33/a4 10 Teme «BakHelre MeTallibl U UX COCTUHEHUS».

Xumusn u okpyscarowan cpeoa.

BemectBa u Marepuansl B IOBCEIHEBHOW KM3HM 4YeENIOBEKA. be3omacHoe HCMOJIb30BaHUE



BEIIECTB M XMMHYECKUX peakuuili B ObITy. IlepBas momMompb Npu XUMHUYECKHX OKOTax U
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HeHUE OKpYyKawlled cpensl (MpenenbHas IOMyCcTUMas KOHIEHTpalus
Bemiects (nanee - [1/IK). Pons XxuMuu B pemieHuu 3K0JIOTHISCKUX MTPOOIIEM.

XUMUYECKUH SKCIEPUMEHT: M3Yy4YeHHE O00pa3loB MaTepuaioB (CTEKIJIO, CIUIaBbl METaJIOB,
MOJIMMEPHBIE MAaTEPHUAJIbI).

Meosicnpeomemmoie ceasu.

Peanuzanus MeXIpeIMETHBIX CBsI3€d NpPU HU3YYEHHM XMMHMM B 9 Kjacce OCYIIECTBISETCS
yepe3 HCMOIb30BaHUE KaK OOIIUX e€CTECTBEHHO-HAYYHBIX MOHSTHUM, TaK U MOHSATUH, SBISIOLIUXCS
CUCTEMHBIMU JIJIS1 OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'O IUKJIA.

OO0mue ecTecTBEHHO-HAyuYHble MOHSTHS: HAay4YyHBIM (haKT, TUNOTE3a, 3aKOH, TEOpHUs, aHAJIM3,
CUHTE3, Kiaccu(ukamus, EepUOJUYHOCTb, HAOJIIOJIEHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE,
U3MEepEeHHe, MOJIETb, SIBICHUE, TAPHUKOBBIN 3D PeKT, TEXHOJIOT S, MaTepHAIIbI.

®usnka: MaTepus, aroM, DJJEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKIWJ, H30TOIIbI,
pPaAMOAKTUBHOCTh,  MOJIEKYJNa, JJICKTPUYECKUN  3apsil, MPOBOJHUKH, IOJYIPOBOJHHUKH,
TVDJICKTPUKH, (OTOIIEMEHT, BEIIECTBO, Tello, O0BEM, arperaTHOE COCTOSHHUE BEUIeCTBa, ras,
pacTBOp, pacCTBOPUMOCTh, KPUCTAJUIMYECKAsI PEIIETKA, CIJIaBbl, (PU3UUECKHE BEIUYUHBI, SIMHHIIBI
U3MEpEHUs, KOCMUYECKOE ITPOCTPAHCTBO, TUIaHEeThl, 3BE3/b1, CollHIIE.

buonorust: ¢orocunres, abixanue, Ouochepa, SKOCHUCTEMa, MUHEpajbHbIe yIO0OpEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATENIbHbIE BELLIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE MOPOJbI, TOJIE3HBIE HCKOMAaeMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

IInanupyemoie peynomamal 0C60CHUA RPOPAMMBL RO XUMUU HA
YPOGHE OCHOBHO20 00uLe20 00pa306anus.

N3yueHre XMMHM Ha ypOBHE OCHOBHOTO O0ILEro o0pa3oBaHMs HAIPABICHO Ha JIOCTHUIKEHUE
00y4aroIMMHUCS JTUYHOCTHBIX, METANPEAMETHBIX U IMPEIMETHBIX PE3yJIbTaTOB OCBOCHUS Y4eOHOTO
npeamerTa.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MPOrpaMMbl OCHOBHOIO o00miero oOpa3oBaHUs
JIOCTUTAIOTCS B XOJe OOy4eHUs] XUMUU B €IMHCTBE Y4eOHON M BOCIUTATENBLHON NESTENBHOCTH B
COOTBETCTBUU C TPATUIIMOHHBIMH POCCUUCKUMU COIMOKYJIBTYPHBIMH U JTyXOBHO-HPaBCTBEHHBIMU
[EHHOCTSMU, TPHUHATHIMH B OOIIECTBE MpaBUIaMH M HOPMAMH TOBEACHHS M CIIOCOOCTBYIOT
IpoleccaM caMOIO3HaHMsI, CAaMOPA3BUTHSI U COLIMATIU3ALINN O0YyYaIOIUXCSL.

JImdHOCTHBIE pE3yJdbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIHUXCS PYKOBOJICTBOBATHCS
CHUCTEMOMN TMO3UTUBHBIX ILIEHHOCTHBIX OPUEHTALMNA M PpaCHIMpEHUE OIMbITa JEATEJIbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) nampuomuueckozo socnumanus:

— IIEHHOCTHOT'O OTHOIIEHHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HICTOPHUUECKOMY U HAYYHOMY
HACJICUIO, TOHWMAHUS 3HAYCHHUS XMMHYECKOM HAayKu B JKU3HM COBPEMEHHOTO OOIIEeCTBa,
CIOCOOHOCTH BIAACTh TOCTOBEPHOM nHpopManued O TMEepPeIOBBIX  JOCTHKEHUSAX U
OTKPBITUSIX MHPOBOM M OTEYECTBEHHON XHMHH, 3aUHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00
YCTpONCTBE MHpa 1 00IIECTBA;

2) 2paxcoancKkozo 60CRUMAHUSA:

— TPEJCTaBICHUS O COLHUAIbHBIX HOpPMax M MPaBUIAX MEXKJIMYHOCTHBIX OTHOILIEHUH B
KOJUIEKTHBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTHU B OOIIECTBEHHO TMOJE3HOW, Yy4eOHO-
UCCIIEIOBATEIbCKON, TBOPUECKOW M JAPYIMX BUAAX JEATEIbHOCTH, TOTOBHOCTH K Pa3sHOOOpa3HOM
COBMECTHOHM [I€ATENBHOCTH MPH BBHINOJHEHUH Y4YEOHBIX, MO3HABATENbHBIX 33/a4, BBIIOJHEHUH
XUMHUYECKHUX IKCIEPUMEHTOB, CO3/IaHUU y4EOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO U
B3aMMOIIOMOIIH B Mpoliecce ITON y4eOHOM AesITeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEICHUE
Y TIOCTYIIKM CBOMX TOBApHILEH C MO3ULIMKA HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEACTBUI MOCTYIKOB;

3) yennocmu Hayuno20 NO3HAHUA:



— MMpOBO33PEHUECKMX  NPEICTABICHUH O BEUIECTBE M  XHMHUYECKOM  peakluu,
COOTBETCTBYIOILIUX COBPEMEHHOMY YPOBHIO pa3BUTHSI HAYKH U COCTaBJSIOUIMX OCHOBY JUIS
MOHMMAHHUS CYIIHOCTH HAYYHOW KapTHUHBI MHpA, MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHUS NPUPOJBI, B3AaUMOCBS3AX 4YEJIOBEKA C MPUPOAHON CPENOH, O pOJIM XMMHM B IO3HAHUU
3TUX 3aKOHOMEPHOCTEI;

— TII03HABATEJIbHBIX MOTHBOB, HANpAaBJICHHBIX Ha IMOJYYEHHE HOBBIX 3HAHUNA MO XHMHUH,
HEOOXOIUMBIX [T 00BSICHEHUS HA0JII0JaeMbIX IIPOIIECCOB U SIBICHUH;

— TM03HABATEIbHON, MH(POPMAIMOHHON M YUTATEIBCKON KYIbTYphl, B TOM YHCJIE HABBIKOB
CaMOCTOSITENIbHOM pPa0bOThl C y4yeOHBIMU TEKCTaMH, CIPABOYHON JHMTEPATypod, IOCTYIHBIMHU
TEXHUYECKUMU CPEeACTBAMHU MH()OPMAIIMOHHBIX TEXHOJIOTHIA;

— uHTepeca K OOYYECHHIO M MO3HAHHUIO, JIIOOO3HATENFHOCTH, TOTOBHOCTU M CIIOCOOHOCTH K
€caM000pa3oBaHUI0, MPOCKTHOM W HCCIEIOBATENIbCKON JIeATENbHOCTH, K OCO3HAHHOMY BBIOOpY
HANpaBJICHHOCTH M YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

4) popmuposanus Ky1omypot 300p06bi:

OCO3HAaHHS IIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0pPOBbIO, YCTAaHOBKHM Ha
3M0pOBBIM  00pa3 JKU3HM, OCO3HAHUS TMOCIEICTBUH M HENPUATHUS BPEIHBIX MPUBBIYEK
(ynorpebneHusi ankorojisi, HApKOTHUKOB, KYPEHMs), HEOOXOJUMOCTH COOJIOJEHHUS MPaBUI
0€30MacHOCTH NP OOPAIEHUH ¢ XUMHUYECKUMH BEUIECTBAMH B OBITY U pealbHOMN KU3HHU;

5) mpyooeozo eéocnumanus:

— MHTEepeca K NPaKTUYECKOMY U3YUYEHUIO MPOQEeCcCCUil U Tpya pa3InyHOro poja, yBaXKeHHE K
TPYAy U pe3yiabTaTaM TPYAOBOH NEATEIbHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX
3HAaHMW 1O XUMHUH, OCO3HAaHHOTO BbIOOpPA MHAMBUIYaJbHOW TPAEKTOPUU IPOJIOJIKEHUS
o0pa3oBaHUs € Y4ETOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XUMHHM, OOIIECTBEHHBIX
UHTEPECOB M TNOTpPeOHOCTEW, yclneuHoW Mpo(eccHOHANbHON JEATEeIbHOCTH U Pa3BUTHS
HEOOXO/IMMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B MPO(ECCHOHAILHON Cpeie;

6) 9xkon0zuueckozo 6ocnumanus:

— DKOJIOTHYECKH 1I€JIECO00Pa3HOT0 OTHOIIEHHUS K IPUPOJIE KaK NCTOUYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHMs, MOHMMAHUS LEHHOCTH 3J0pPOBOro M Oe30macHOro olpasza >KH3HH,
OTBETCTBEHHOT'O OTHOILIEHHS K COOCTBEHHOMY (DHU3MUYECKOMY M ICHUXMUYECKOMY 3J0pOBbIO,
OCO3HaHMsI LIEHHOCTH COOJIIOJICHHsI MTPaBUII 0€30MacHOro MOBEIEHHs MpH padoTe C BellecTBaMHU, a
TaK)K€ B CUTYalUsAX, YTPOXKAIOUINX 3/I0POBbIO U )KM3HH JIIOJIEH;

— CIOCOOHOCTH NPUMEHATh 3HAHMS, MOJydyaeMble NPU U3YUYEHUU XUMHUH, IS PELICHUS
3a/1a4, CBSI3aHHBIX C OKpYXarolled NpPUPOJHONW CpENOM, MOBBIIIEHHUS YPOBHS OJKOJIOTHYECKON
KYJIbTYpPbI, OCO3HAHMS TNI00AIbHOTO XapakTepa IKOJIOTMYECKUX MpoOJieM M MyTed HX pelIeHHs
IIOCPEACTBOM METOJI0B XUMUU;

— DKOJIOTUYECKOI'O MBIIIIEHUS,, YMEHUS PYKOBOACTBOBATbCS KM B II03HABATEIbHOM,
KOMMYHHMKAaTUBHOW U COLIMAJIbHON MTPAKTHKE.

MertanpeameTrHble pe3yibTaThl. B cocraBe MeTanpeaMeTHBIX pPE3yiIbTaTOB BBIICISIIOT
3HaYMMble I (POpPMUPOBAHUS MUPOBO33PEHUS OOIIEHayYHbIE MOHATUS (3aKOH, TEOPHs, PUHIIHUII,
runore3a, (¢GakT, cHCTeMa, IpoIecC, 3KCIEPUMEHT M Jpyroe.), KOTOpble HCIOJb3YIOTCS B
€CTeCTBEHHO-HAYUHBIX Y4eOHBIX MpeAMeTax W MO3BOJSIOT Ha OCHOBE 3HAHMM M3 3TUX MPEIMETOB
dbopMUpOBaTh MpEACTAaBIECHUE O IEJIOCTHONW HAay4yHOH KapTHHE MHpa, U YHUBEpcajbHble yueOHbIE
neiictBusi  (MO3HaBaTeNbHbIE, KOMMYHHUKATUBHBIC, PETYJISITHBHbBIE), KOTOpbIE 00ECHEUNBAIOT
(dbopMHpOBaHHE TOTOBHOCTH K CAaMOCTOSATEIBHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHOM
JesITeIbHOCTH. MeTanpeMeTHbIE pe3ybTaThl OCBOCHHS 00pa30BaTeIbHON MPOrpaMMBbl [0 XUMUU
OTpakaroT OBJIAa/ICHUE YHUBEPCAIbHBIMYU MI03HABATEIbHBIMU JEHCTBUAMH, B TOM UHUCIIE:

1) 6azoevie nocuueckue oelicmeus:

— yYMEHHME UCIHOJb30BaTh MPUEMBI JIOTMUECKOTO MBIIICHUS TPU OCBOCHHM 3HAHUM:
pacKpbIBaTh CMBICT XMMHUYECKUX MOHATUN (BBIIEIATh UX XapaKTepHbIE MPHU3HAKU, YCTaHABINBATh
B3aMMOCBSI3b C APYTMMHU MOHIATUSMH), UCIIOJIB30BATh MOHATHUS JUI OOBSCHEHUS OTIENbHBIX (PaKTOB



U SIBIIGHUH, BBIOMpATh OCHOBAHMUS W KPUTEPUU NJs KiIacCU(PUKALUA XUMHUYECKUX BELIECTB U
XUMHUYECKHX pEaKIii, YCTaHABIMBATh NPUYUHHO-CICICTBCHHBIC CBS3U MEXAYy OOBEKTaMHU
U3YYEHHUS, CTPOUTHb JIOTHYECKHE pacCyXJeHus (MHIYKTUBHBIC, ACIYKTUBHBIC, IO aHAJIOTHH),
IIPOBOJIUTH BBIBOJIBI U 3aKITIOUCHHUS,;

— yMEHHUE TPUMEHSTH B nporiecce Mo3HaHUs MIOHATHUS (mpenMeTHBIE u
METalpeIMETHbIE), CHMBOJIMYECKHME  (3HAKOBBIE) MOJENHM, HCIHOJNb3yeMble B  XHMHUH,
peoOpa3oBbIBaTh IIMPOKO MPUMEHSAEMbIE B XMMHHM MOJENbHBIC IMPEICTaBICHUS - XUMHUYECKUN
3HaK (CMMBOJ 3JEMEHTa), XUMHUYecKas (opMmyjia M ypaBHEHHE XMMHYECKOH peakiuu - MpU
peleHnn yueOHO-T103HABaTEIbHBIX 3a/1a4, C YYETOM 3TUX MOJENbHBIX MPEACTABICHUI BHIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC IMPHU3HAKH M3YYaeMBIX OOBEKTOB - XMMHUYECKUX BELIECTB W
XUMHYECKHX PEaKIHii, BBISBISATH OOLIME 3aKOHOMEPHOCTH, MPUYMHHO-CIECJICTBEHHBIC CBS3H U
NPOTHBOPEYHS B N3YYaEMBIX MPOLIECCAX U SIBICHUAX;

2) baszoevle ucciedoeamenbeKkue Oeiicmeust:

— yMEHHME HCIOJIb30BaTh MOCTaBJICHHBIC BOMPOCHI B KaueCTBE MHCTPYMEHTA MO3HAHUA, a
TaKKe B KadyeCTBE OCHOBBI Ui (OPMHPOBAHUS TUIOTE3bl MO MPOBEPKE MPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYXJICHHIA;

— npuoOpeTeHrue OMbITa MO IJIAHUPOBAHUIO, OPraHU3allMd U TMPOBEACHUI0 YYCHHUECKHUX
HKCIIEPUMEHTOB: YMEHHE HAOIIOaTh 32 XOJOM IPOLECCa, CAMOCTOSTEILHO IMPOTHO3HPOBATH €T0
pe3ynbTaT, (QOopMyIHMpoBaTh OOOOLIEHHS M BBIBOABI MO pe3yabTaTaM MPOBEAEHHOTO OIbITA,
MCCIIEIOBAaHMSI, COCTABIIATH OTYET O MPOACTAHHOM padoTe;

3) paboma c ungpopmayueii:

— yMeHHe BbIOMpaTh, aHAIU3UPOBATh U UHTEPIPETUPOBATH UH(POPMALIMIO PA3IMYHBIX BHJIOB
1 GOpM TIpeCTaBICHUS, MTOy4aeMyl0 U3 Pa3HBIX MUCTOYHHUKOB (Hay4HO- TOIYIISIpHAS JHTEparypa
XMMHUYECKOTO COJIEepKaHMsl, CIIpaBOYHbIe MOCoOus, pecypchl MHTepHeTa), KpUTUYECKH OLIEHUBATh
POTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HHPOPMALIUIO;

— yMEHHE MPHUMEHSTh PA3IUYHbIE METOJIBI M 3aIPOCHI IIPH TIOUCKE U 0TOOpe WHpOpMAINU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOTUMBIX JIJIsl BHITIOJHEHHS YU4e€OHBIX U TMO3HABATENBHBIX 33134
OTIPEeNIeIEHHOTO THUMa, NPUOOpPETeHHEe OombiTa B OOJACTH HCIOJIB30BAHUS HWH(POPMALUOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJaJieHHE KyIbTypOH aKTHMBHOTO HCIOJB30BAaHUS PA3IUYHBIX
MIOWCKOBBIX ~ CHCTEM, CaMOCTOSITEIbHO BBIOMpAaTh ONTHMAIbHYIO (OpMY TpEICTaBICHUS
uH(pOpMallMM W WLIIOCTPUPOBATh pellaeMble 3aJauyd HECIOKHBIMH CXeMaMH, JAuarpaMMaMu,
apyrumu popmamu rpaduku U UX KOMOWHALUSAMU;

— yMEHHE HCHOJb30BaTh W AHAIM3MPOBATH B TpoIecce y4eOHOM W HCCIEeNOBATEIhCKOU
JeSITeIbHOCTH HH(POPMALIHIO O BIUSHUU MIPOMBIIIICHHOCTH, CETLCKOTO X03sIMCTBA M TPAHCIIOPTA Ha
COCTOSIHME OKpYKarolel TPUPOJHOU Cpebl;

VY oOyuaromerocsi 6yayT cpOpMHpPOBaHBI CleIyIOIME YHUBEpCalIbHble KOMMYHHUKATHBHBIC
JIEUCTBUS:

— yMeHHMe 3aJaBaTh BOIPOCHI (B XOjA€ JAuaiora M (MJIM) JUCKYCCHH) IO CYILECTBY
oOcyxnaemMoil TeMbl, (OpMyIUpOBaTH CBOM MPEAJIOKEHHUS OTHOCHUTEIBHO  BBIMOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

— TpHOOpPETEHHE  OMbITa  TNPE3CHTAMH  PE3YIbTaTOB  BBINOJHEHHUS  XUMHUYECKOTO
dKCTIepUMeHTa (1abopaTOPHOTO OIBITA, JIA0OPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBOMCTB
BEIIIECTB, YUeOHOTO MPOEKTA);

— 3aMHTEPEeCOBAaHHOCTh B  COBMECTHOM CO  CBEPCTHMKAMHU  II03HABAaTEIbHOH U
HCCJIEIOBATEIBCKOM AEITEbHOCTU NP PELUICHUH BO3HUKAIOLIUX MPOOJeM Ha OCHOBE Y4ETa 00IINX
MHTEPECOB U COIJIAaCOBAaHUS MO3ULUI (0OCYXHeHUs, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMBD»,
KOOpJMHAIIMSI COBMECTHBIX JEHCTBHI, ONpeieNieHne KPUTEPUEB MO OL[EHKE KayecTBa BHIMOJIHEHHON
paboThI U ApyTHE);

Y oOyuaromerocss OyayT chopMupoBaHBI CIEAYIOIIHNE YHUBEPCATbHBIC PETYJISATHBHBIC
JIEUCTBUS:



— YMEHHE CaMOCTOSTENIBHO ONpPEACNIATh LEIU AeATEIbHOCTH, IUIaHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBATh W TPH HEOOXOJUMOCTH KOPPEKTUPOBATh CBOIO JIESATEIBHOCTh, BBIOMPAThH
HanOosee 3(hpeKkTuBHBIE CIOCOOB!I pelIeHHs] YUeOHbIX U MO3HABATENBHBIX 3334, CAMOCTOATEIBHO
COCTABJIAITh WIM KOPPEKTUPOBATH MPEUIOKEHHBIN AJITOPUTM JEHCTBUM IIPH BBIIIOJIHEHUH 3aJaHUN C
y4€TOM IOJIY4EHHUS! HOBBIX 3HAHUN 00 M3ydaeMbIX 0OBEKTaX - BELIECTBAX U PEaKLUAX, OLlEHUBATh
COOTBETCTBUE IOJIyYEHHOTI'O pe3yJIbTaTa 3asiBJICHHOM 1IN,

— YMEHHE HUCIIOIb30BaTh U AaHAIM3UPOBATH KOHTEKCTHI, IIPEJIaracMbIe B YCIOBUU 3a1aHUM.

[IpenmerHble pe3yibTaThl OCBOEHHS IIPOrpaMMbl [0 XMMUU Ha YPOBHE OCHOBHOI'O OOILEro
o0OpazoBaHusl.

B cocraBe mnpeaMETHBIX pe3ylbTaToOB II0 OCBOEHHIO O0S3aTENBHOIO  COJAEpIKaHUS,
YCTAHOBJICHHOTO  JITaHHOM  (enmepanbHO  paboyeil mporpaMMoil, BBIJCNSAIOT: OCBOCHHBIC
00y4aroIMMUCs HayyHble 3HAHHsI, yMEHUS U CIIOCOOBI IeHCTBUM, crienuuyuecKue JUist IpeIMEeTHOM
ob0nactu «XUMHS», BUIBl JIEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €r0 MHTEpIpETaluy,
peoOpa30BaHUIO U IPUMEHEHHIO B Pa3JINYHbIX YYEOHBIX U HOBBIX CUTYALUSX.

K xonuy odyuenus e 8 knacce y odyuaroujezoca 0yoy cghopmuposanul ciedyoujue
npeomemmboie pe3yibmamol N0 XUMUU:

— pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHUX IOHATHH: aToOM, MOJEKYJa, XUMHUYECKUN
9JIEMEHT, TMPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OJHOpPOAHAs W HEOAHOPOIHAS),
BAJICHTHOCTh, OTHOCHTENbHAsI aTOMHas M MOJICKYIISIpHas Macca, KOJMYECTBO BEIIECTBA, MOIIb,
MOJISIpHAsl Macca, MaccoBasi 10JIsl XMMUYECKOTO 3JIEMEHTa B COSIMHEHUH, MOJISIPHBINA 00BEM, OKCHU/,
KHCJIOTa, OCHOBAHME, COJIb, DJIEKTPOOTPULIATEILHOCTh, CTETICHb OKHCIICHHS, XUMUYECKasl peakuus,
KIacCU(UKALlMs pPeaKlMii: peaku COCIWHEHUS, PEaKIUU Pa3TOKEHUs, PEaKiuu 3aMellleHus,
peakiu o0MeHa, 9K30- M DHJIOTEPMUUYECKHE PEaKIUH, TeIUIOBOH () (EKT peakiu, siApo aroma,
DIIEKTPOHHBINA CJIOW aToma, aTOMHasi OpOuTalb, paglyC aToMma, XUMUYECKas CBS3b, MOJSpHas U
HETIOJISIpHasl KOBAJICHTHAs! CBS3b, MOHHAs CBS3b, MOH, KATHOH, aHWOH, PAacTBOP, MaccoBasi JOJI
BeIecTBa (IIPOLIEHTHAs! KOHLEHTPAIHs) B paCTBOPE;

— WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX TMOHSATHH W TPUMEHSTh 3TU
TIOHSATHS TIPH OTIMCAaHUH BEUIECTB U MX TPEBPAICHU;

— HCHOJB30BATh XUMHUECKYIO CUMBOJIHMKY JUISI COCTaBJICHUS (JOPMYJT BEIIECTB U YpaBHEHHI
XUMHUYECKHUX PEaKIIHii;

— ONpeaessATh BaJIEHTHOCTh AaTOMOB 3JEMEHTOB B OWHApHBIX COEIMHEHMSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OMHAPHBIX COEJAWHEHUSX, MPHHAIIC)KHOCTh BEIIECTB K ONPENeIEHHOMY
KJlaccy COeQMHEHUH 1o ¢dopmynaaMm, BUJA XHMHYECKOH CBs3M (KOBaJeHTHass W MOHHAsA) B
HEOPTraHMYECKUX COCTMHEHUSX;

— packpbeiBath cMmbica [lepuoamdeckoro 3akona J[.MI. MenzaeneeBa: JI€MOHCTPUPOBAThH
MOHUMaHHE MEePHOMYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX JJIEMEHTOB OT UX MOJOXKEHHUS B
[Teprnomuyeckoil crucreMme, 3aKOHOB COXPAHEHUs MACChl BEIECTB, TIOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO y4Y€HHs, 3aKOHa ABOTapo, OMHCHIBATh W XapaKTepHU30BaTh TaAOIUYHYIO (OpMy
[eproanveckoil CHCTEMbl XMMUYECKUX DJIEMEHTOB: Pa3invarh MOHATHUS «riiaBHas moarpymma (A-
rpynna)» u «mobounas mnoarpymnma (b-rpymma)», maneie ¥ OOJBIIME TEPUOMABI, COOTHOCUTH
0003HaueHHsI, KOTOpble UMeIoTCsl B Tabmuie «lleprogmueckas cucTeMa XHMHYECKHX DJIEMEHTOB
J.. MenneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTHUKAMU CTPOEHHSI aTOMOB XMMHUYECKHX 3JI€MEHTOB
(cocraB u 3apsn szpa, 00IIee YUCII0 SIESKTPOHOB M PACTIPEACIICHHE UX 110 DJIEKTPOHHBIM CIIOSIM);

— KJIaccu(uuupoBaTh XUMHUYECKHE IEMEHThI, HEOpPraHW4ecKHe BEIleCTBa,

— XUMHYECKHE peakiuu (10 YHMCIy M COCTaBy Y4YacTBYIOIIMX B PEAaKLUU BEIIECTB, IO
TeroBomy hdexry);

— XapakTepu3oBaTh (ONMHMCHIBATh) OOIIME XWMHYECKHE CBOMCTBA BEIIECTB PA3THUIHBIX
KJIACCOB, MTOJATBEPXKAas  OMHCAaHUE npuMepaMu MOJICKYJISIPHBIX ~ypaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuil;



— TIPOTHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCHUMOCTH OT MX Kadye€CTBEHHOIO COCTaBa,
BO3MO>KHOCTH IPOTEKaHUsI XUMUYECKUX ITPEBPALLICHUM B pa3IMUHbIX YCIOBUSIX;

— BBIYMCIATH OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BELIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOTr0 3JIeMEHTa Mo (GopMysie COeIUHEHHs, MaCCOBYIO JIOJIF0 BEIIECTBA B PacTBOpE,
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOU pEaKlvi;

— TIPUMEHATh OCHOBHBIE OINEpPALMU MBICIUTEIBHON JESATEIBHOCTH - AHAJIW3 W CUHTE3,
cpaBHEHHE, 00001eHIE, CHCTEMATH3AUIO, KJIACCU(PHUKAIUIO, BBISIBICHUE TPUUYUHHO-CIIEICTBEHHBIX
CBA3EH - JUIsl U3YYEHMsI CBOMCTB BEILIECTB U XMMUUECKHUX PEaKIUM, ECTECTBEHHO-HAYYHbIE METO/bI
MO3HAHUS - HA0JI0IeHUE, U3MEpPEHUE, MOECIIMPOBAHNE, SKCIIEPUMEHT (pealbHbIN 1 MBICIICHHBIH );

— clefoBaTh IpaBWIaM  [OJb30BaHUS ~ XMMHMYECKOM mocyaol u  1abopaTopHBIM
000py/I0BaHUEM, a TAK)KE IPaBUIaM OOpAIIEHUS C BELIECTBAMH B COOTBETCTBUM C MHCTPYKLUSMU
IO BBIMIOJIHEHUIO TAOOPATOPHBIX XUMUYECKHX OMBITOB MO MOJYYSHUIO U COOMPAHUIO ra3000pa3HbIX
BEIECTB (BOJOPOAA U KUCIIOPO/Ia), IPUTOTOBJICHUIO PACTBOPOB C OMPEIEIEHHON MacCOBOU J0JIei
pacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M MPOBOAUTH XUMUYECKHUE OSKCIEPUMEHTHI I10
pacrio3HaBaHUIO PACTBOPOB IIEJIIOYEH W KHUCJIOT C T[OMOIIBIO HMHJIMKATOPOB (JIAaKMYC,
dbenondranenn, METHIOPAaHK U IPYTHE).

K xonuy odyuenus ¢ 9 knacce y odyuarouiezoca 6yoy cghopmupoeanul ciedyoujue
npeomemmuole pe3yibmamsl O XUMUU:

— PpackKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX MOHSATHH: XUMUYECKUH DSJIEMEHT, aTOM,
MOJIEKYJIa, HWOH, KaTHOH, AaHWOH, IIPOCTOE BEILIECTBO, CJIOXKHOE BEIECTBO, BaJEHTHOCTb,
3NEKTPOOTPUIIATENILHOCTh, CTENEHb OKHCICHUS, XHUMUYECKash peakIus, XUMHUYecKas CBS3b,
TerIoBoH 3((eKT peakiuu, MOJb, MOJSIPHBIA O0BEM, PacTBOpP, DIEKTPOJIUTHI, HEIIEKTPOIHTEHI,
AIIEKTPOJIUTUYECKAsl JTUCCOIMAlLlMsA, PEAaKIMH HOHHOTO OOMEHa, Karalu3aTtop, XHMHUYECKOoe
paBHOBecHE, 00paTHMble U HEOOpaTHUMbIE PEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH,
OKHCITUTENb, BOCCTAHOBHTEJb, OKHCIEHHE W BOCCTAaHOBJEHHE, aJUIOTPONHUs, aM(pOTEPHOCTD,
XUMHYECKasl CBA3b (KOBaJIEHTHasA, MOHHAs, METaNINUYecKasi), KpUcTaJuInyecKasi penérka, Koppo3us
METaJUIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW peaklvM, MpeAesbHO aonycTumas koHuentpanus [1IK
BEIIECTBA;

— WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKMX IOHATHM M NPUMEHATh 3TU
MOHSTHUS MTPU ONMCAHUM BEIIECTB U UX MPEBPAIICHU;

— HCIOJIb30BaTh XMMHUYECKYI0 CUMBOJIHMKY I COCTaBIeHUS (pOpMys BEUIECTB U ypaBHEHUI
XUMUYECKHUX PEAKIUM;

— ONpeleNsITh BAJICHTHOCTh U CTENEHb OKUCIICHHUS XMMHUYECKHX 3J€MEHTOB B COEIMHEHUSIX
pPa3IMYHOTO COCTaBa, NPUHAJUIEKHOCTh BEUIECTB K OMNPENEIEHHOMY KiIacCy COEAMHEHUH IO
dbopMynaM, BUJ XMUMHUYECKOH CBsI3U (KOBaJCHTHAas, WOHHAS, METaJNIMYeCcKas) B HEOPTaHUUYECKUX
COCIMHEHUX, 3apsii MOHA 0 XUMHUYECKOW Qopmyse, XapakTep cpelbl B BOJHBIX pPacTBOpax
HEOPraHUYECKNUX COEAVNHEHNH, TUIl KPUCTAININYECKON PEMIETKH KOHKPETHOTO BELECTBA;

— packpsiBath cMbica [lepuonnyeckoro 3akona J[.M. MenneneeBa u JeEMOHCTPUPOBATh €r0
MOHMMAaHHE: OIKCHIBATh U XapakTepu3oBaTh TabnuuHyio ¢opmy [leprmogudeckoil cucCTeMbI
XUMHYECKHX JJIEMCHTOB: pa3jvuaTh MOHITHUS «IJIaBHas moarpynmna (A-rpymma)» U «moOovHas
noarpynna (b-rpynma)», manele u Oonbllie NEPUOABI, COOTHOCHUTH OOO3HAUEHUS, KOTOpbIE
UMEIOTC B TEPUOJMUYECKONW TaONuIle, ¢ YHUCIOBBIMH XapaKTEPHUCTUKAMH CTPOEHHUS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB U 3apsi] siipa, o0lee YUCIIO IEKTPOHOB U paclpeesieHHe uxX Mo
AIIEKTPOHHBIM CJI0SIM), OOBSACHATH OOIINE 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB AJIEMEHTOB U MX
COEIMHEHUH B Mpezenax MajblX MEpUOIOB U IIaBHBIX MOATPYII C YYETOM CTPOCHHSI UX aTOMOB;

— KJIaccu(UUUpPOBaTh XHWMHUYECKHE HIIEMEHThI, HEOPraHMYECKHE BEIIeCTBAa, XHWMHUYECKUE
peakuuu (1Mo YMCIy M COCTAaBY YYacTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, 1o
M3MEHEHUIO CTENECHEeH OKHCICHHSI XUMUYECKUX JIEMEHTOB);

— XapaKTepu3oBaTh (OMUCHIBAThH) OOIIME U CHEU(DPUISCKIE XUMUUYECKHE CBOMCTBA MTPOCTHIX
U CJIOKHBIX BELIECTB, MOATBEPK/IAsl ONMUCAHUE NMPUMEPAMHU MOJIEKYJSPHBIX U MOHHBIX YpaBHEHUM



COOTBETCTBYIOIINX XUMUYECKUX PEAKIUM;

— COCTaBJIATH YPABHEHMsI DJIEKTPOJIMTHUYECKON AMCCOLMALMM KHUCIIOT, INEJIOYEH MU COJICH,
IOJHBIE M COKpallléHHbIE YpPAaBHEHMsI pEaKUMH MOHHOIO OOMEHa, YpaBHEHMsI pPEaKLUH,
MIOATBEPKJAIOIINX CYIIECTBOBAHUE I€HETUYECKON CBSI3U MEXKy BEIIECTBAMM PA3JIMYHBIX KJIACCOB;

— PpAaCKpbIBaThb CYIIHOCTb OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIUM IMOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOI0 OajlaHCa ITHX PEeaKLuii;

— IIPOTHO3UPOBATb CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHHS, BO3MOXXHOCTH
IIPOTEKAHUsI XUMUYECKUX IIPEBPALLECHUN B PA3JINYHBIX YCIOBHSIX;

— BBIYHCIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYIO MacChl BEIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEeHTa 1o (opMylie COEJUHEHHUs, MaCCOBYIO JIOJIIO BELIECTBA B PacTBOPE,
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOU peaKlvi;

— cobmofaTh  IpaBWia  ITOJNB30BaHMSA  XMMHUYECKOHM MOCyHoil ¥ J1abOpaTOpHBIM
000pyI0BaHUEM, a TAK)Ke ITpaBHUJIa OOpAIIEHUs C BELIECTBAMU B COOTBETCTBUU C MHCTPYKLMSAMH I10
BBINTOJIHEHUIO JTAOOPATOPHBIX XMMUYECKHX ONBITOB IO MOJYYCHHIO U COOMPAHMIO ra3000pa3HbIX
BEIIECTB (aMMHUaKa U yIJIEKHCIIOro rasa);

— IPOBOJUTH PEAKLMH, IMOATBEPKAAIOIINE KAYECTBEHHBIM COCTaB PA3JIMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM IYTEM XJIOPUIOPOMUI-, HOIUI-, KapOoHaT-, hochaT-, CHIMKAT-, CyabgaT-
, THIPOKCHJ-UOHBI, KATUOHBI AMMOHUS U NOHBI U3YYEHHBIX METAJIOB, IPUCYTCTBYIOIUE B BOAHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

— IPUMEHATH OCHOBHBIE OIIEpAllUM MBICIUTEIBHOU JACATENBHOCTH - AHAIU3 U CHUHTE3,
CpaBHEHME, 0000IleHUE, CHUCTEMAaTU3alliI0, BBISBICHUE NPUYMHHO-CIEICTBEHHBIX CBS3€H - IUId
W3YYEHHUsl CBOWCTB BEIECTB M XMMHMUYECKHUX PEAKLUH, ECTECTBEHHO-HAyYHbIE METOAbI [TO3HAHUS -
Ha0JII0/IeHue, U3MEpPEHNE, MOJEIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH).

Cucmema oyenku 0ocmudiceHuil 00y4aIOWUMUCA NIIAHUPYEMBIX
Pe3yibmamog 0ceoeHus 00paz08amenbHoll nPOZPAmMMbl HA YPOGHE OCHOBHOZ20
oduyezo oopazosanun. Yueonwii npeomem «Xumua»

Ha ypokax xumuu oyeHusanuo noonexcam ciedyloujue cneyuuueckue ymenus:

— BBIJCNATH CYIIECTBEHHBIE MPU3HAKH OCHOBHBIX XHMMHUYECKUX TOHSATHH; HCIOJIB30BaTh
MOHSTHUS JUIsl O0OBSICHEHUS OT/ACIIbHBIX (PAaKTOB U SIBJICHUI;

— BBIOMpATH OCHOBAHUS U KPUTEPHUU IS KJIACCU(PUKAINK BEIIECTB M XUMUYECKUX PEaAKITHi;

— YCTaHaBJIMBATh IPUUYUHHO-CJICICTBEHHBIEC CBSI3U MEXKy O0BEKTaMH U3yUCHUSI; TIPUMEHSThH
B TIpOllecCce TO3HAHUS IIMPOKO HCIOJIb3yeMble B XHMHU CHUMBOJIMYECKHE (3HAKOBBIE) MOICIH
(XMMUYECKUIl 3HaK — CHMBOJI 2JIEMEHTa, XUMHUYeCcKasi (hopMylia, ypaBHEHUE XUMUYECKOU Peakilnm);

— mpeoOpa3oBBIBATh MOJENBHBIE MPEACTABICHUS TPH pPEUICHHH y4eOHO-TTO3HABATEIBHBIX
3ajady;

— BBIABIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIE TMPU3HAKKM W3y4aeMbIX BEIIECTB W
XUMHUYECKHUX PEaKIIHii;

— BBIMIOJIHATH PAacyeThl MO XUMUYECKUM (PopMyaaM U YpPaBHEHHSIM XUMHUYECKUX PEaKIUi;
MJIAHUPOBATH M MPOBOJANTH XUMHUECKHUI SKCIIEPUMEHT.

Jlist opraHu3aiiuu TeKYIIEro OlleHUBaHUsl 00pa30oBaTeNbHBIX PEe3yAbTAaTOB HA YPOKaX XUMUHU
MOTYT MPUMEHSTHCS: YCTHBIA ONPOC C HMCHOJIB30BAHUEM CHCTEMbI CIELHUAIbHO MOJA0O0paHHBIX
YCTHBIX BOIIPOCOB; IHUCbMEHHBIM OMPOC Ha OCHOBE CUCTEMBI 3aJaHUN PA3IUYHONU THUIIOJIOTHU U
YPOBHS CIIO’KHOCTH JJIsl OLIEHKH YCBOEHUS OTAENbHBIX 3JIEMEHTOB COJEPKaHUsI KOHKPETHOM TEMBI,
B TOM YHCIIE 33/IaHUi, UMEIOIINX XapaKTep «MBICICHHOTO YKCIIEPUMEHTA», KOTOPBbIE TPEOYIOT OT
o0yJaromuxcsi IPUMEHEHNS 3HaHUIl B HOBOM KOHTEKCTE WJIM JJISl pellleHrs HeCTaHJapTHBIX 3a/1ay;
BBHITIOJTHEHUE TPAKTHYECKUX PabOT, MO3BOJSIONIMX OLEHUBAThH YMEHHS PabOThl ¢ XUMHUYECKUMU
BelIeCTBaMH U J1a00paTOPHBIM 000PYI0BaHHEM, TPUMEHEHHUE TEOPETUUECKUX 3HaHUI Ha MPaKTUKE.



B cuny pasHooOpazusi GpopM M METOJIOB TEKYIIEe OICHWBAHUE YYCOHBIX TOCTHKCHHUI
00ydJarouumxcs Mo3BOJISIET:

— OCyIIeCTBIATh AU(PepeHIMPOBAHHBIA TOAX0A K 00YyJaIOUIMMCS C IeJIbI0 BBISBICHUS MX
CMOCOOHOCTH K MPUMEHEHUIO 3HAHHWH B PAa3JIMYHBIX CUTYaIHSX, TOTOBHOCTH K CAMOKOHTPOJIO U
CaMOOLICHKE PEe3yJIbTaTOB CBOUX JOCTUKEHUN;

— BBIIBJIATH PUYMHBI 3aTPyAHEHUI 00ydaronMxcs Mpu padoTe ¢ y4eOHBIM MaTepHajIoM;

— CIeAUTh 3a XOJOM Ipoliecca OOydyeHUS M 10 Mepe HEeOOXOAMMOCTH ONEpaTUBHO
KOPPEKTHPOBATh (hOPMBI €r0 OpraHu3alii, 0COOEHHO B YaCTH CAMOCTOSITEIbHON TO3HABATEIbHON
JeSITeIbHOCTH 00Y4aroIIUXCsl.

TemaTuyeckoe OLIEHMBAaHUE INPEIMETHBIX pE3yJbTaTOB [0 XHMHUHU HAlpaBJICHO Ha
KOMIUICKCHYIO OLIGHKY 3HaHUW M YMEHHUH OOy4aroIuxcs IOCe 3aBEpIICHUS H3yYCHUs
OTpeieIeHHOW TeMbl WM pa3jena yuyeOHOW mporpamMmbl. OHO TIOMOTAeT YUYHUTEIIO OMpPEIeIUTh
YPOBEHb YCBOGHHUSI MaTepHaja M TOTOBHOCTh OOYyYalOMMXCS K JaJbHEHIIeMy HW3yUSHHIO
npeaMeTa, a TakKe CKOPPEeKTUPOBAaTh O0Opa30BaTENbHBIA MPOLECC A AOCTHXKCHUS ITYYIINX
pe3yJbTaToB.

Ouyenusanue yCmHplx omeemos

OxHO# M3 TPagUIMOHHBIX (OPM TPOBEPKM 3HAHUN M yMEHHUH OOYyYaromuXcs SIBIISETCS
ycTHBI ompoc. K MeromaMm yCTHOrO KOHTpOJSL OTHOCATCSA: Oecela, paccka3 Y4eHHKa,
00BsICHEHHNE, KOMMEHTHPOBAaHUE TEKCTa y4eOHUKA, YTCHHE CXEMBI, COOOIIEHHE. Y CTHBIH OMpoc
UCIIOJIB3YETCSl B XOJI€ Pa3JIMYHbIX TUIIOB YPOKOB, Yallle B Hayaje ypoKa C LEeJIbI0 aKTyaJlu3aluuu
3HaHUH, HEOOXOIUMBIX [UIsl U3YYEHHsS HOBOI'O TEOPETHYECKOI'0 MaTepualla, a TakKe B KOHIIE
ypOKa JiJ1sl IEPBUYHOTO KOHTPOJISL U 3aKPEIUICHUS MTOTYYEHHBIX Ha YPOKE 3HAHUH.

B kxadecTBe OCHOBHOIO MHCTPYMEHTApHsl YCTHOTO OINPOCA BBICTYIIAET CUCTEMa BOIPOCOB,
MOCTPOCHHBIX Ha OCHOBE KOHKPETHBIX 3JEMEHTOB COJEp)KaHUS M3YyYEHHOIo Marepuaia, Jubo
HOBOT'0 MaTepuasa, nojajexaiiero 3akpemieHuto. CoaepxaHue BOIPOCOB YUUTEIb OMPEEIISET C
Y4€TOM MOATOTOBIEHHOCTH 00YYarOLINXCsl HA MOMEHT MU3Y4YEeHHUsI COOTBETCTBYIOLIET0 MaTepHaa.

[Ipy olLleHMBaHHMM YCTHOIO OTBETa OOydYaroIlerocs Ha IOCTaBJICHHBIH BOIPOC
1eJ1ec000pa3HO NPUMEHSTD CIEAYIOIINE KPUTEPHHU:

Ommemka «5» cmagumcesa npy yCIOBUU, €CIIA 00yJaIOIUNCS:

— JaeT TOJHBIM apryMEHTUPOBAHHBIA OTBET, M3JIOKEHHBIA B OMPEIEIICHHON JIOTMYECKOUN
IIOCJIEI0BATENBHOCTH;

— JIEMOHCTPUPYET IOHMMAHHME CYIIHOCTH COOTBETCTBYIOIIMX XUMUYECKUX MOHSTHH,
3aKOHOB U TE€OpPUH, UCTOIB3YET UX BO B3aUMOCBS3H AJI1 OOBSICHEHUS pacCCMAaTPUBAEMBIX SBJICHUH U
CBOICTB M3y4aeMbIX BEILIECTB;

— YCIIEIIHO peanu3yeT NOJdy4YeHHbIe paHee 3HaHUs JJIs IOCTPOEHUS BBIBOIOB M 0000IICHUH.

Ommemka «4» cmasumcsa Y YCIOBHH, €CITH 00YJarONTUNCS

— JlaeT OTBET, JOIMYCKAIOUIUH HEKOTOPbIE HETOUYHOCTHU B TOJKOBAaHUM CYIIHOCTH (DaKTOB U
ABJIEHUH, O KOTOPBIX UJIET pPEYb;

— CaMOCTOSITEIbHO YCTPAHSAET UMEIOINECS B OTBETE HETOUHOCTH.

Ommemka «3» cmasumcsa TP YCIOBUH, €CIIA 00YJaIOITUNACS

— JIaeT OTBET, KOTOPBIN MO COAEpX aHUIO B OOJbIIEH YacTH YAOBIETBOPSAET TPeOOBaHUIM K
OTBETYy Ha OTMETKY «4», HO [OINyCKaeT OIIMOKM NpPHU HCIHOJIb30BAHUU TEOPETUUYECKOTO U
(bakTOJIOrMYECKOro MaTepHuaa;

— HE JIEMOHCTPUPYET YMEHUS 110 YCTAHOBJIEHUIO CBSI3M MEXK]y M3YYCHHBIM paHEE U HOBBIM
TEOPETUYECKUM MATEPHAIIOM;

— 3aTpyIHSETCS B TIOCTPOCHUU BBHIBOJIOB M O000OIIEHWH;  — JOMYIIEHHBIE OIIUOKU
HCIIPABJISAET C HOMOLIBIO YUUTEII.

Ommemka «2» CTaBUTCS TIPU YCIIOBHH, €CITU 00YUAIOITUICS:

— JIaeT HEBEPHBIN OTBET;

— TI0Ka3bIBA€T OTCYTCTBHUE 3HAHUN COOTBETCTBYIOIIUX IIOHATUN U 3aKOHOMEPHOCTEH;



— HEBEpHO TPUMEHSET W3YYEHHbIC TOHATHUS, 3aKOHBI M TEOpPUU Ui OOBSCHEHHUS
paccMaTpUBAEMBbIX SBJICHUI U CBOHCTB M3Y4aeMbIX BEIIECTB;

— 3aTpyAHSAETCS B HCIPABICHUM JONYIICHHBIX OMIMOOK KaK CaMOCTOSITEIbHO, TaK U C
MOMOUIBIO YUUTEIS.

Ouyenuganue nucbMeHHbIX padom

B mpakTuke npenogaBaHus XMMUU B paMKaX TEKYIIETO U TEMAaTUYECKOTO KOHTPOJIS 3HAHUN
UCTIONB3YIOTCS pa3NUYHble MUChbMEHHBbIE 3amaHus. [Ipum BceM pa3sHOOOpa3wHM NHUCHMEHHBIE
3aJJaHUsl CXOJHBI 110 CBOEH 11eJIeBOM HAIIPaBICHHOCTH, CYTh KOTOPOI 3aKIJIF0UaeTCsl B TOM, YTOOBI
HE IPOCTO YCTAaHOBUTH, YTO 3HAIOT U YMEIOT 00YYaOIIHecs, CKOJIbKO 00eCIeYnTh 0O BEKTHBHYIO
OLICHKY TOT0, KaK M B KaKMX B3aUMOCBS3SIX OHM MOTYT NPUMEHSATH INOJy4YeHHbIE 3HAHUA U
YMEHUS JUIsI aHalu3a, OOBACHEHHA M MPOTHO3ZUPOBAHMSA PA3IUYHOTO POAA  SBICHUH.
Oxapaktepu3yeM 0COOCHHOCTH OLIEHMBAaHUSI HEKOTOPHIX BUIOB 33/1aHUi, KOTOPbIE TPAAULIMOHHO
UCTIONB3YIOTCS JUIS MIPOBEACHUSI OLEHOYHBIX HPOILEAYp B PaMKax TEKYIIErOo M TEMaTHYeCKOTrO
KOHTPOJIS 3HAHHH.

Xumuueckuii Oukmanm.

XYUMUYECKUN JUKTAHT COCTOMT M3 TEPEeyHs BOMPOCOB, MPOBEPSIOUINX 3HAHUS Ha
PENpPOIYKTUBHOM YypPOBHE, TPeOYIOHMIMX OBICTPHIX M KpaTKUX OTBETOB. Hampumep: 3HaHume
CUMBOJIOB XUMHUYECKHX 3JIEMEHTOB, (POPMYJ U Ha3BaHHI BelIecTB, TepMUHONIOTUU U mp. [lpu
OLICHUBAHUH XMMUYECKOTO TUKTAHTA [[EIeCO00pa3HO MPUMEHSTH CICIYIONINEe KPUTSPUH:

ommemka «5» cmaeumca NpU YCIOBUHU, €CIU 00yUarOIUICs BEpHO 3alUChIBaeT oT 95 10
100% oTrBeTOB;

ommemka «4» cmaeumca NpU YCIOBUH, eciy oOyvarouuiics BepHo 3anuckiBaet ot 80 10
94% 0TBETOB;

OTMeTKa «3» CTaBUTCS MPH YCIOBHHM, €CIIM 00yJaromuiicst BepHO 3anucbiBaet ot 60 10 79%
OTBETOB;

ommemka «2» cmageumca TPU YCIOBUHU, €cliu oOyuaromuiics 3anuceiBaeT MeHee 60%
OTBETOB.

Tecmuposanue.

MOHO BBIIENUTH OCHOBHBIC BHUJBI TECTOBBIX 3a/JlaHUi, KOTOPBIE HCHOJB3YIOTCS IS
NPOBEPKU 3HAHUM U yMEHHUH 00y4aromuxcst o pa3IndHbIM TeMaM:

— ¢ BbIOOpOM OTBETa/OTBETOB (IpejiaraeTcss BbIOpaTh IpaBUJIbHBIE OTBET/OTBETHI U3
NPEIO’KEHHBIX BAPHAHTOB);

— € KOPOTKHM OTBETOM (TpeOyeTcst 1aTh KPaTKAK OTBET Ha BOMPOC WIIH BHITIONHUTH 3a[aHHE
B HECKOJIBKUX MPEIOKEHUSIX);

— Ha COOTBETCTBHE (HY>KHO YCTaHOBHTH COOTBETCTBUE MEX/Y 2JIEMEHTaMHU JABYX MHOKECTB);

— Ha  TOCTeNOBaTeNbHOCTh  (TpeOyeTcsi  pacCTaBUThb  3JEMEHThl B  IPAaBUIBHOM
MOCJIEIOBATEITLHOCTH ).

LlenecooOpa3HO MPUMEHUTh HOPMATHUBHOE IMXOTOMMYECKOE OIIEHMBAaHHE pe3yJIbTaToOB
BBITTOJIHEHUSI KAXKJIOTO TECTOBOTO 3aJaHMs, HANPaBICHHOTO HAa TPOBEPKY YCBOSHHS OJHOTO
AIIEMEHTA COACP KaHUS.

[IpumepHas mkama mepeBoja Oamia B OTMETKY (pa3pabaThiBaeTcss B 0Opa3oBaTEIbHOU
OpraHM3alIiN):

— ommemka «5» cmageumca NpU yciIoBUM, ecnu oOyyaromuiics Habpan ot 85 no 100% ot

o011ero ynciaa 0ajos;

— ommemka «4» cmaeumca TpU yCIOBHUH, eciu oOydaromuiics HaOpan oT 65 no 84% or

o011ero yucia 0aios;

— ommemka «3» cmagumcsa TPU yCIOBUH, eciu oOyyaromuiics Habpan ot 50 mo 64% ot

o011ero yucia 0aios;

— ommemKa «2» cmaeumcsa TIPU YCIOBHUHU, eciM oOydwaromuiicss Habpan menee 50% ot

o01iero unciia 0awios.



OuyeHnusanue peuwieHus paciemHusix 3a0au.

PacuerHble 3a1a4 O XUMUU B CUCTEME OLIEHUBAHUS UTPAIOT BAXKHYIO POJIb B OLICHKE YPOBHS
MMOHUMAaHUS W YCBOGHHS Marepuana oOydaromuMucs. OHH TO3BOJISIOT MPOBEPUTH HE TOJIBKO
3HAHUE TEOPETUYECKUX OCHOB XMMHUHU, HO M YMEHHUE IMPUMEHITh UX HA MPAKTHUKE, MPOBOJIUTH
pacyeThl, aHAITM3UPOBATh PE3YJbTAThl M JIeJaTh BBIBOJBI. PacueTHble 3a7ayv MOTYT BKJIIOYATh B
ceOst pelieHre ypaBHEHUH XUMUYECKUX PEaKIIHid, pacueT Macchl, 00beMa, KOHIIEHTPAIlUU BEIIECTB,
a TaKXe ONpPEACIICHHE IPYTruX XMMHUUYECKHX MapaMeTpoB. PacueTHbie 3a/1aun TOMOTal0T pa3BUBaTh
JIOTUYECKOE MBINUICHHE, YMEHUE padoTarh ¢ JaHHBIMH U TPUMEHSATh TEOPETHUYECKUE 3HAHUS Ha
MpaKTHKE.

[Ipu olleHMBaHUU MUCHbMEHHBIX PEIICHHUM paCYETHBIX 3a/1a4 PEKOMEHYETCs IO BO3MOXKHOCTHU
Ha BCEX dTallax MCIOJIb30BaTh 00O0OIICHHBIC KPUTEPHUH OLICHMBaHUS Takux 3aaanuii B KM OI'D
(Ha ypoBHe ocHOBHOro obOmero obOpaszoBanms) U KM EI'D (Ha ypoBHe cpemHero ooOmiero
00pa3zoBaHMs) MO XUMUH.

Pemenue pacyeTHoM 3aJa4u MpeAnoaraet BBIIOJIHCHHE OTpeIeTICHHOM
MOCJICIOBATEILHOCTH JIOTHUECKUX JEHCTBUM C (U3MYECKUMH BEIMYMHAMH Ha OCHOBAaHUHU
COOTHOIICHUM BEIIECTB — YYaCTHUKOB pEaklMu. B 3aBUCUMOCTH OT YCJIOBHS 337a4d KOJIHUYECTBO
TaKUX JIOTUYECKUX JEHCTBUI MOXET ObITh pa3nuyHbIM. [l0ATOMY MNpU OLEHUBAHUU BAXKHO
YYUTHIBATh TO, KaK 00YYaIOIMNACA BBICTPAUBAET HYXHYIO TOCIIEIOBATEILHOCTh ITUX JIEUCTBHM, U
OILICHUBATh KaKJI0€ U3 BHITIOJHEHHBIX JCUCTBUN, KOTOPOE OYAET SBISATHCS DJIEMEHTOM OTBETA.

Q0beKmom oueHUBaAHUA PeuleHUA PACYEMHbIX 3a0ay AGNAIOMCA:

1) mpeaMeTHbIH pe3yiabTaT — CHOPMHPOBAHHOCTH YMEHHS TMPOBOJUTH PACUYEThl IO
YPaBHEHUIO XUMUYECKON PEAKIIUH;
2) MeTanpeMeTHbIe pe3ysbTaThl — COHOPMHUPOBAHHOCTh YMEHHH CTPOUTH JIOTHYECKHUE

paccyXJIeHHsl, CAMOCTOSITEIbHO BRIOUPATH CITOCOO pelIeHus] Y4eOHOU 3a/1auu.

Jlormyeckue nAeWCTBUSA, KOTOpbIE SBISIOTCS HEOOXOAWMBIMHM JJIsi PEIICHUsS pPacdeTHOMN
XUMHUYECKOH 3aJ]au 10 YPAaBHEHHUIO XUMUYECKON PEAKIINH:

1) cocraBiieHHEe YpaBHEHUS] XUMHYECKOM PEaKIUK, O KOTOPOH MET pevb B YCIOBHH 3aJ1a4H;

2) ompezielieHHe COOTHOIICHHST KOJIMYECTBA BELIECTB — IMPOMOPIMOHAIBHON 3aBUCHMOCTH,
KOTOpasi yCTaHABJIMBAETCSI B COOTBETCTBUU € KOOPPUIIMEHTAMU B YPAaBHEHUN PEaKIUU;

3) HaxoXJIeHHuEe UCKOMO# (DM3HYECKON BETUYNHBI,

4) MOHMMaHWe XUMHYECKOH CYIIHOCTH Ipoliecca (COCTaBJICHHE YpPaBHEHHS XHMHUUYECKON
peaKiun);

5) ycTaHOBJIEHUE MPOMOPIHOHAIBHON 3aBUCUMOCTH (COOTHOIICHHUS) MEXKIY KOJHMYSCTBOM
BEIIECTBA YYaCTHUKOB IIPOLIECCa BO B3aUMOCBS3H;

6) mpuMeHEeHHe COOTBETCTBYIOIIMX CIIOCOOOB  BBIYHMCICHUS  3aJaHHOW  (DU3MYECKON
BEJIMYMHBI.

Kaxnoe nornyeckoe nelictBue oneHuBaeTcs B 1 6ami, cyMMapHBIi 0aul 3a BEpHOE pelIeHHe
3agaun — 3 Oayuta. Takol NPUHIMI KPUTEPHATBLHOIO OLIEHUBAHMS 1eecooOpa3eH Ha MepBBIX
sTanax (OpMHUPOBAHUS YMEHHUSI pEIIaTh PacUETHBIE 3aJauH.

B mponecce m3zydyenus yueGHOro mpenMera «XHUMHUS» HCHOJB3YIOTCA 3aJaHUs, YCIOBUE
KOTOPBIX JIOTIOJHSETCSI HOBBIMU DJIEMEHTAaMH 3HAHMM, 4TO NMPUBOAUT K YBEIMUYEHHUIO KOJIMUYECTBA
yueOHBIX JeMCTBHI, HEOOXOAMMBIX JUIsl peuieHHs] pacdeTHOM 3amaud. [Ipm ATOM cXonHBIE IO
CBOEMY XapakTepy ydeOHble ACWUCTBHUS, HampHUMep, HaXOXIeHHE Macchl (00bema) BEIIECTB I10
U3BECTHOMY KOJIMYECTBY BellecTBa (M HA0OOPOT), MOTYT MOBTOPSTHCA IPUMEHHUTEIBHO K
HECKOJIbKUM BelllecTBaM. B 3ToMm ciydae Takue neicTBus LenecoobpasHo orneHuBath B 1 6amr. K
KPUTEPHSM OLEHUBAHMUS pPEIIEHUs DPACUETHOM XMMHUYECKOH 3agauyd MOTryT OBITh OTHECEHBI
CIEIyIOIIME [I0KAa3aTeld  MBICIUTEIbHON  JIEeATENbHOCTH: Pexomendyemca  npumeHamb
noliemenmHuoe OUyeHU6aHUE PEUEHUA PACYEeMHbIX XUMUYECKUX 3A0aY:

— BEpHO 3alKCaHbl TPU 3JIEMEHTA OTBEeTa — 3 Oaia;

— BEpHO 3alKCaHbl JIBa YJICMEHTa OTBEeTa — 2 0aJa;



— BEpHO 3alKCaH OJMH JJIEMEHT oTBeTa — 1 6a;

— BCE 3JIEMEHTHI OTBETA 3alKcaHbl HeBepHO — () 6asIoB.

Jlist onpenenenust ypoBHsI C(OOPMUPOBAHHOCTH Y OOYYAIOIIMXCSl YMEHUH peliaTh pacyeTHHIE
XUMUYECKHE 3aJa4M MPU U3YyYEHUU KaXJAOW TEMbl PEKOMEHIYETCS MPOBOAUTH KPATKOBPEMEHHBIE
MUChMEHHBIC pPA0OTHI, 3aJaHus KOTOPOWM BKIIIOYAIOT pACUYCTHBIE 3a7add Pa3HOTO ypPOBHS
CJIO’KHOCTH.

Kpamkoepemennasa nposepounas paboma.

[To Mepe u3yudenus 1000 TeMbI Kypca XUMUU MPOUCXOJIUT «HAKOIUICHUE) 3HAHUHU, a TaKxKe
YMEHUN NMPUMEHATh UX B PA3NIMYHBIX YUEOHBIX CUTYyalUsiX. B 1e/sX OLlEHKHM yMEHUN NMPUMEHSThH
MOJIyYECHHBIC 3HAHUS B CUCTEME M B3aUMOCBSI3H 11€JIECO00pPAa3HO MCIOJB30BaTh KPATKOBPEMEHHBIE
(10-15 muHYT) mpoBepoYHbIC pabOThI, BKIIOYAMOIINE HEOOJBIIOE KOJIUYSCTBO 3aJaHUN Pa3HBIX
TUTIOB M YPOBHSA CJOXHOCTU. KpaTKOBpeMEHHbIE NPOBEPOYHBIE PAOOTHI MO3BOJSIOT OICHUTH
c(hOpMUPOBAHHOCTh HECKOJBKUX B3aUMOCBSI3aHHBIX TOHSTHI B IMPOIIECCE M3YUYEHUsS OTIEIbHBIX
IOATEM/OJIOKOB.

KparkoBpemeHHble MpPOBEPOYHBIE pabdOTHl MOTYT COJAEpXkKaTh 3aJaHusi, TpeOyromue
COCTaBJICHUS ypaBHEHUI XUMUYECKUX peakuuil (Hampumep, 3a/laHus Ha XapaKTePUCTHKY CBOMCTB
M3y4aeMbIX BEIIECTB, T€HETUUYECKYIO CBSI3b MEXJIY BEIICCTBAMHU PAa3JIMYHBIX KJIACCOB), a TaKkKe
pacueTHble XMMHUYECKUE 3a]]aud U JIpyrue TUMbl 3aganuii. KonndecTBo 3aianuii B paboTe 3aBUCUT
OT THIIA U CJIOKHOCTH BKJIFOYEHHBIX 33JIaHUN U OT BPEMEHH, OTBOJUMOTO Ha X BBIIOJIHEHUE.

[TpumepHas mikana mepeBojga Oamia B OTMETKY (pa3pabaThiBaeTcs B 00pazoBaTeIbHON
OpraHM3aliN):

— ommemka «5» cmagumcs NpU yCIOBUH, eCii o0yJarommiics HaOpan ot 85 mo 100% ot
o011ero yncia 0aios;

— ommemka «4» cmagumca NpyU yCIOBUU, ecliu oOyuaromuiics Habpan ot 65 1o 84% ot
o011ero uncia 0alios;

— ommemka «3» cmageumcsa TPHU YCIOBUU, eciin oOydaromuiicss Habpan ot 50 mo 64% ot
o0111ero yncia 0aios;

— ommemKa «2» cmaeumcsa TIPU YCIOBUU, eciau oOydarommiics HaOpan menee 50% ot
oO1uiero yncna 6asos.

Temamuueckasa Konmpoavnasa padboma.

®opMmoii olleHuBaHUs yU€OHBIX JOCTHKEHUI B paMKaX M3y4eHMsI TEMbl WM pa3jzierna Kypca
XUMUH SIBISIETCS KOHTPOJIbHAS paboTa.

[Ipu opranmu3zanuu u JaJbHEWIIIEM OIICHMBAHWU KOHTPOJBHBIX pabOT MO XMMHUHU CHadaja
OTIPEICNISAIOTCS MOAXO0/IbI K MOCTPOCHHIO KOHTPOJIBHOM paboThI, a 3aTeM K OTOOpY KpHUTEpHEB
OIICHWBAaHMsI KaK OTJACNIBbHBIX 3a/JaHHUM, TaK U BCEW pabOThl B IEJOM. 3aJaHUs KOHTPOJIHHOM
paboThl OPUEHTHPOBAHBI HA IMPOBEPKY OCHOBOMOJATAIOIIMX SJIEMEHTOB COJEp)KaHUS Kypca
XUMHUA ¥ CPOPMUPOBAHHOCTH TMPEAMETHBIX M METaNpPEIMETHBIX yMEHUW OOyJaroIIuXCs.
KonTponbHayto paboTy clieayeT MCIONIb30BaTh MO 3aBEPIICHUN U3YYCHHS TEMbl [ETHKOM, a HE
OTJIENbHBIX TMOATEM/OJOKOB, M3ydaeMbIX Ha ypokaX. i KOHTpoJIbHOM paboThl OoTOMpaeTcs
camMblii 3HAUMMBIM Marepuanl TeMmbl. [lo cBoel THUMONOTHMH 3aJaHUS KOHTPOJBHOH pPabOTHI
aQHAJIOTUYHBI 33IaHUSIM, KOTOPBIE UCTIOIB3YIOTCS TIPH U3yUYE€HUU KOHKPETHBIX TEM.

PexoMennyroTcs crneAymoomue KpUTEpUd [UIsl TepeBoja oOmeld CyMMbl HAYHCIEHHBIX
0asI0B B OTMETKY IO MATUOAIILHOM 1IKaje:

— ommemka «5» cmagumcea Npy yCIOBHUH, eciiv oOydaromuiics HaOpan ot 85 no 100% ot
00111eT0 YKncia 0aioB;

— ommemka «4» cmagumca NpyU yCIOBUH, ecliu oOyyaromuiics Habpan ot 65 no 84% ot
o0111ero yuciia 6ajios;

— ommemKa «3» cmaeumca TPHU yCIOBHUH, ecliu oOydaromuiica HaOpan ot 50 no 64% ot
o011ero yuciia 6ajios;

— ommemKa «2» cmaeumcsa TPU YCIOBUU, ecau oOydwaromwmiics HaOpan menee 50% ot



oOuiero yucna 6asos.
Ouyenka npakmuueckoii padomul

BrimonHeHne mpakTHUecKux paboT IMpearnosiaraeT KOMIUIEKCHYIO OLEHKY 00pa3oBaTeNIbHbBIX
JOCTHIKEHUH 00YJarOIIMXCS C YIETOM B3aUMOCBSI3H OT/ACIBHBIX TIOKa3aTeleH.

3HaHUEBBI KOMIIOHCHT Ouenka JlesTenbHOCTHBIN Ouenka
(6ammsI) KOMITOHEHT (6ammI)
1)3nanue  J1a0OpPaTOPHBIX  CHOCOOOB 1 1)CobmoneHue paBUII 1
MIOJTyYCHHUsI KOHKPETHBIX BEIIECTB; 3HAHUE Oe3omacHOil  paboOTHI  TpH
GU3MUEeCKUX M XUMHUYECKHUX CBOMCTB BBIMOJIHEHUH  XUMHYECKUX
BCIIIECTB, KOTOPBIC CJICIYET YYUTHIBATH OIIBITOB
npu BBIOOpE HEOOXOU- MOTO crocoda Mx
cobupaHust
2) 3unanue (U3MYECKUX M XUMHUYECKUX 1 2)Cobumoenue paBuiI 1
CBOMCTB  BEILECTB, KOTOpbIE CIEIYET paboTel Cc Ja0OPATOPHBIM
YYUTBIBATh TPH BBHIOOPE HEOOXOAUMOTO 00opy10BaHuEM npu
cnocoba ux cobupaHus (Merogamu MOHTa)kKe IPUOOPOB
BBITECHCHHS BO3AyXa W BOJIbI) U IS
JIOKa3aTelbCTBA HAIWMYMSA  MOJYyYSHHBIX
BCIIICCTB
3)3nanue YCIIOBUM MPOTEKAHUS 1 3) I'pamotHOE oOecmeueHue 1
XUMHUYECKHX MPOIIECCOB, MCIOb- 3YEMbIX YCIOBUH  JUIsI  TIPOBEJCHUS
JUTSL TIOJTyYSHHS U UCCIIe- IOBAaHHS CBOMCTB XUMHYECKHIX MIPOIIECCOB
3aJJaHHBIX BEIIECTB (HarpeBaHHe peaKIMOH- HOU
cMecH; U3MeNbYCHHE
TBEPJBIX BEIIIECTB;
pacTBOpEHHE BEIIECTB B
BOJIE U T. [I.)
4) Wcnonp3oBanue XUMUYECKOU 1 4)Ocy1iecTBiIeHNE 1
CUMBOJIMKHM JUIsI COCTaBJ€HUs (HOopMyI HaOmIOZeHUH 32 XOJIOM
BEIIECTB " ypaBHEHHHA nporecca, (pUKCHpOBaHWE H
OCYILIECTBIIIEMBIX XUMUYECKUX OIHCAHHE €ro Pe3yabTaToOB
peakuui
5)®opmynupoBanue BbIBOJIOB  u| 1 5) CocraBnenue oruera o| 1
000011eHnI 1o pe3yibTaTam MpOJieJIaHHOM padboTe

IMPOBCACHHBIX I/ICCJ'Ie)IOBaHI/II\/'I

MakcuMaJIbHBIA UTOTOBBIN Oasur: 10

OTMeTKa 1O MATUOAUIBHOM IIIKaJIe:

«5» — 9-10 6amioB
«4» — 7-8 Gannos
«3» — 5-6 6amnos
«2» — MeHee 5 0amIoB

Ouenueauue npoekmnoﬁ U UCC1e008amMeIbCKOIL 0essmeibHOCmU

[IpoexTHas M MccaeAOBaTENbCKasT NEATEIbHOCTE (POPMUPYET Y 00YUAIOIMUXCS CIIOCOOHOCTh
HeﬁCTBOBaTB CaMOCTOATCIIbHO, UHUIIUATUBHO U OTBCTCTBCHHO, UCIIOJIB3Yys MPCAMCTHBLIC 3HAHUA B




Ka4ecTBe HMHCTPYMEHTa JUIA pEIIeHHs HpoOsieMbl. YdueOHas MPOEKTHAs W HCCIIET0BATEIBCKAs
NeSITeIbHOCTh JOJDKHA 3aBEpPIIATHCS MATEPUATIbHBIM IMPOAYKTOM:  MakeTOM,  MOJEIBIO,
OTYETHBIMH MarepuasaMu (B Cllydyae TIpPOEKTa), NHCBMEHHBIM OT4eToM (pedeparom,
AHATUTHYECKUMH MaTepHallaMH, CTCHOBBIM JOKJIAZOM H Jp.).

OOs3aTenbHBIM ~ YCIIOBUEM TIPOEKTHONH M HCCIICIOBATEIBCKOW JESITEIBHOCTH  SIBISICTCS
BEJICHUE JHEBHUKA, B KOTOPOM OTPAXKAIOTCS BCE STambl paOOThI, 3a/aud Uil KaKIOro 3Tama u
IPOCIIEKHUBACTCS ANTOPUTM pabOTHI HA/l MPOEKTOM MIIM MCCIIEOBAaHUEM. X0l SKCIIEPUMEHTa U €ro
pe3ybTaThl (PUKCUPYIOTCSA B IPOTOKOJIE.

JIns OLIEHKH Pe3yabTaTOB MPOEKTa WM MCCIEJOBAaHHUS HEOOXOAMMO HCIOJIB30BaTh 3apaHee
pa3paboTaHHbIE OLIEHOYHBIE JIUCTHI C BOBMOXKHOCTBIO Y4€Ta CTETIEHU CaMOCTOSATEIIbHOCTH, y4acTus
paboTBl B TpyIIeE, COOTBETCTBUS BBIOPAaHHBIX METOAOB, IleJernoyaranus, (GopMynupoBaHUs
npoOIeMbl 1 3a1a9u paboThl, pabOTHl C UICTOYHUKAMU MH(POPMALIUH H TIP.

HrtoroBas omeHKa Mo MPOEKTY U UCCICIOBAHHIO JTOJDKHA CKIIAABIBATHCS U3 CYMMBI 0AJIOB 32
KKIBIN 3Tar paboThlI.

ITapamempul oyenusanus npoeKmMHO-UCC1€008AMENbCKUX PAOOM

Ne Copnepxanue ‘ Kpurepuu onieHuBanus Bcero 6aiios
1 Boi60p TeMbI 1 paboTa 00yUaroIerocs (0-10)
11 AKTyaTbHOCTh TEMBI 0 — He 0003HaueHa; 0-1

1 — 000CHOBaHa
1.2 [TocTanoBka 0 — He 0003HaueHa; 0-1
POOJIEMBI/TUIIOTE3BI 1 — TUIOTE3a YeTKO 0003HaueHa
1.3 |[enemnonaranue 0 — He 0003HAYCHO WM IEIb  HE 0-2
COOTBETCTBYET TUIIOTE3E;
1 — menmun o00O3HAYEHBI, COOTBETCTBYIOT
TUIIOTE3E;
2 — muend OOO3HAYEHBI, COOTBETCTBYIOT|
TUTIOTE3€, 3a/Ja4d IMOCTABJICHBI, COOTBETCTBYIOT)
1[eH
1.4 |Meronast 0 —mer; 0-2

1 —Ha3BaHO, HO HET MOAPOOHOTO OIMCAHUS;
2 — OmHMCaHO MOJPOOHO, AETATHHO

1.5 Bemmonnenne paboter| 0 — HerT; 0-2
PesynbraTel. BeBOEI 1 — pe3ynbTaThl NpHUBEEHBI, HO HE MMOKa3aHo,
KaK IOJTy4YeHBI;

2 — ONIHMCaHO, KaK BBHINOJHEHA padoTa, YETKO
BBIJICIICHBI PE3YIIBTATHI, CIICIIaHbI BEIBOBI

1.6 |Cunorcuc 1 — caMOCTOATENBLHOCTE, 0-2
1 — 9eTKOCTh CTPYKTYpHI

2 Barura (0-10)




2.1 ['pamMoTHOCTH 1 —rpamoTHOCTB u 0-5
U YETKOCTh| CTPYKTYPUPOBAHHOCTH BHICTYILICHUS;
BBICTYIUICHUA 2 — IIOCIEIOBATENLHOCTD, YETKOCTE;
3 — colep)KaTeslbHOCTh, BCE  OCHOBHOE
U3JI0KEHO, CYTh PabOThI YETKO BBIJEIICHA
2.2 Hcnons3oBanue 0 — He KUCIOJIb30BAJIUCH; 0-2
IPE3CHTAINI, 1 — O, HO 00Yy4aIOIIMIACS HE UCIIOIb30Ball
IleMOHCTpaHI/Iﬁ HWJIA UCIIOJIB30BaAll HEYMECIO;
2 — rpaMOTHOE€ U YMECTHOE HCIOJIb30BaHUE;
MPE3CHTAIMH W/UIIN JIEMOHCTPALUU IPaMOTHBIE,
HarJIsHbIe
2.3 OTBeTHl HAa BOIIPOCHI 0 — He cMOr OTBETUTH HU HA OJUH BOIPOC IO 0-2
TeMe paboThl;
1 — oTBeThl  HEyBEpPEHHBIC,  COJIEPXKAT|
OIIMOKH, HO B IIEJIOM yJIOBJIETBOPHTEIHHO;
2 — OTBETHI Ha 2—3 BOIpOCa 10 TEME
MIPaBUJIbHBIE, YBEPEHHBIC
2.4 Camoopranuzanus 0 — HapylIeH periaMeHT; 0-1
1 —pernameHnt coOnronancs
3 — Ha3BaHO, HO HET MOJAPOOHOTO OTHMCAHMS,;
4 — ommcaHo MOAPOOHO, IETATHHO
1.5 | BomonHenue paboThL| 3 — HET; 0-2
PesynbTatsl. BeiBoas! 4 — pe3ynbTaThl IPUBEACHBI, HO HE TIOKAa3aHO,
KaK IOJTy4eHBI;
5 — ommcaHO, KaK BBHITIOJHEHa padoTa, YeTKO
BBIJICTICHBI PE3YJIbTATHI, CJICTIaHBI BHIBOIBI
1.6 |Cunomncuc 2 — CaMOCTOSITCIILHOCTb; 0-2
1 — 94eTKOCTh CTPYKTYpBI
2 3amuTa (0-10)
2.1 ['paMOTHOCTB u 4 — TpamMOTHOCTP W 0-5
YETKOCTh BBICTYILJICHHS CTPYKTYPHUPOBAHHOCTH BBICTYILIICHUS;
5 —1ocnenoBaTeNbHOCTb, YETKOCTD;
6 — comepkaTenpHOCTh, BCE OCHOBHOE
U3JI0KEHO, CYTh PabOThI YETKO BhIJENICHA
2.2 Hcnonn3oBanue 3 — HE HCIOJIb30BAIKCh; 0-2
IIPE3CHTALNN, 4 — ObuTH, HO OOYJArOIITUICS HE MCITOIH30BaJ
JAEMOHCTpAMI HWJIM UCHOJIb30BaJl HCYMEIO;

S — IpaMOTHOE€ U YMECTHOE MCHOJIb30BaHHUE;
MPE3CHTAIMK W/WUJTU IEMOHCTPAIIMU TPaAaMOTHBIE,

HarjsiaJHbIC




2.3 OTBeTHI HAa BOITPOCHI 3— HEe CMOT OTBETUTh HU Ha OJIMH BOIIPOC 0-2
1o TemMe paboTHI;
4— OTBeTbl HEYBEpEHHBIC, COJIEPKaT
OIINOKHU, HO B I[EJIOM YJOBIIETBOPUTEIHHO;
5 — oTBeTHI Ha 2—3 BOIpOCa IO TEME
MIPABUIIbHEIC, YBEPEHHBIC
2.4 Camoopranuzanus 2 — HapyIICH periIaMeHT; 0-1
3 — pernameHT coOJromacs
Pekomenayrorcs  ciempyromue KpUTEpHUH JUISE nepeBofa oOmIe  CyMMBI

HAYHCIICHHBIX 0aJIOB B OTMETKY IO MSTHOAJUTHHOH IIIKAJIe:
— ommemka «5» cmagumcs NpU yCIOBUH, eCii o0yJarommiics HaOpan ot 85 mo 100% ot
00111ero yncia 0aJljios;
— ommemka «4» cmaeumca TPU yCIOBHUH, eclii oOydaromuiica Habpan ot 65 no 84% or
o0uiero yrcna 0aaoB; oTMeTKa «3» CTaBUTCA MPHU YCIOBUH, eclid oOydaromuiics Habpan ot 50 1o
64% ot o011ero uncia 0ajioB;
— ommemkKa «2» cmagumcs NpY yCIOBHH, eCii o0ydaromuiics Habpan menee 50% ot
o01ero umcia 0aIos.
Ha ocHOBaHWYW TIPHUBEIEHHBIX PEKOMEHIAIMA B 00pa30BaTEIbHONW OpraHW3aIld MOTYT OBITh
pa3paboTaHbl M TPHUHATHI CBOM KPUTEPUH OIICHUBAHMUS TPOCKTHOM M HCCIEI0BATEIbCKOU
JESTSIIBHOCTH OOYYArOIIUXCSl C YIeTOM OCOOCHHOCTEH OCHOBHOH 00pa3oBaTEIbHON MPOTPaMMBI,
peann3yemMoii B JTaHHOW 00pa30oBaTeNIbHON OpraHU3alllu.

IToypouHnoe niianupoBaHue Mo xuMuu 8 Kiace

Ne Temel ypokoB Kon-Bo
ypoka 4acoB
1 [Ipenmer xumuu. Ponb XxuMuu B )KU3HU 4yenoBeka. Terna u BemiecTBa. MeTo bl 1
MMO3HAHUS B XUMHU

2 [Tpaktryeckas padora Ne 1 «IIpaBuia paboTsl B 1aOOpaTOpUH U IPUEMBI 1
oOparieHus ¢ J1abopaTopHBIM 000PYTOBAHHEM

3 Yuctsble BemecTBa U cMecu. CriocoObl pa3ieneHus: cMeceit 1

4 [TpakTrueckas padota Ne 2 «Pa3nenenue cmeceit (Ha mpuMepe OUYUCTKH 1
TTOBapEHHOM COJH)»

5 ATOMBI U MOJIEKYIIbI. XUMHUYECKHUE dIIeMEHTHI. [IpOoCThIe U CIIOKHBIE BEIECTBA 1

6 3HaKu (CUMBOJIb) XUMHUYECKUX JIEMEHTOB 1

7 3aKoH MMOCTOSIHCTBA COCTaBa BellecTB. XUMu4eckas ¢popmyna. BaaeHTHOCTh 1
aTOMOB XMMHYECKHX 3JIEMEHTOB

8 OTtHocuTenbHas aroMHast Macca. OTHOCUTENIbHAS MOJICKYJISIpHAsI Macca 1

9 MaccoBast 101 XUMHYECKOTO dJIeMEHTa B COEIMHEHNH 1

10 | KonmuectBo BemectBa. Monbs. MonsipHas Mmacca 1

11 | ®usnueckue U XuMU4eckue siBieHus. [Ipu3Haku U yclnoBUs MpOTEKaHUS 1
XMMHYECKUX PEAKIU

12 | 3akoH coXpaHEHHs MacChl BEIIECTB. XUMHUECKUE YPAaBHEHUS

13 | BeluncneHust KOJIMYECTBA, MACCHI BENIECTBA 0 YPABHEHUSIM XUMHUECKUX 1
peakuuii

14 Krnaccudukanus XMuMIUYEeCKUX peakiuii (COSTUHEHS, pa3JI0KEHUs, 3aMEIeHUS, 1
oOMeHa)

15 | M. B. JlomoHOCOB — yu€HBI-3HIIUKIIONEeTUCT. OOO0OIICHHE U CUCTEMATHU3AIIHS 1
3HaHU 1o Teme «BenecTBa 1 XMMHUYECKUE PEAKITUN)




16 | KonrponpHas padora Ne 1 mo Teme «BeniecTBa 1 XUMHUECKUAE PEAKITHI) 1

17 | Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciopon — aneMeHT u mpocroe 1
Benrectso. O30H

18 | dusnueckue U XUMUYECKHE CBOMCTBA KHCIOPOAa (PeaKLuu OKUCIICHUS, 1
ropenue). [lonstue 06 okcugax

19 | CnocoOsl momy4eHus KUCIOpoaa B IaOOPaTOPUH U POMBIIIIICHHOCTH. 1
[Ipumenenue kuciopoa

20 | TermoBoii 3¢ (heKT XUMUUECKOH PeaKIUH, IIOHATHE O TEPMOXUMHUYECKOM 1
YpaBHEHUH, IK30- M SHAOTEPMUUYECKUX PEaKLIUIX

21 | ToruuBo (HeTH, Yroiib U METaH). 3arPsS3HEHHUE BO3IyXa, CIIOCOOBI €T 1
MIpeI0TBPALECHUS

22 | Ilpaktuueckas pabora Ne 3 «llonydeHue u coOupanue KUCI0poia, U3y4YEHUE €T 1
CBOMCTB»

23 | Bomopon — »ieMeHT M mpocToe BemecTBo. HaxoxaeHue B nmpupoze 1

24 | dusnyeckue U XUMUYECKUE CBOMCTBA BOAOPOIA 1

25 | IlonsiTHE O KUCIOTAX U COJAX 1

26 | Cnoco6bl momy4yeHus Bojopoaa B taboparopuu. [Ipumenenue Boopoaa 1

27 | Ilpaktuueckas padora Ne 4 «[loydueHue u coOupanue BOAOPOJa, U3YyICHHE €ro 1
CBOMCTB»

28 | MonsipHbIii 006EM Ta30B. 3aKOH ABOTAIPO 1

29 | Borumnciienus o0b€ma, KOJMYECTBA BENISCTBA ra3a M0 H3BECTHOMY €T0 1
KOJINYECTBY BELIECTBA, 00bEMY

30 | Beruucnenus 00bEMOB ra30B 10 YpaBHEHHIO PEAKIIMH HA OCHOBE 3aKOHA 1
00BEMHBIX OTHOIIIEHUH Ta30B

31 du3nyeckre 1 XUMHUYECKHE CBOMCTBA BOJIBI 1

32 | CocraB ocHoBanwmii. [loHsiTHE 00 MHIMKAaTOpaxX 1

33 | Bona kak pactBopuTenb. HachlllieHHbIE M HEHACHIIIEHHBIE PacTBOPHL. MaccoBast 1
JI0J1s1 BEIIECTBA B PACTBOPE

34 | IIpaktuyeckas pabora Ne 5 «IIpurotoBieHue pacTBOpPOB € ONpeAeIEHHON 1
MAaCCOBOU J0JIeH paCTBOPEHHOTO BEIIECTBA

35 O6006menue u cucreMatusanus 3HaHui o reme «Kucnopoa. Bogopon. Bonma» 1

36 | KorrpombsHas pabora Ne 2 o teme «Kucmopon. Bogopos. Boga» 1

37 | Okcuapl: cocTaB, Kiaaccu(uKalus, HOMEHKIATypa 1

38 | Iloxy4yeHue OKCHIOB 1

39 | ®usnveckre ¥ XMMAYECKHE CBOWCTBA KMUCIOTHBIX, OCHOBHBIX OKCHJIOB 1

40 | OcHoBaHus: cOCTaB, Ki1accu(uKalus, HOMEHKIATypa 1

41 | Oxcupsl: cocTas, Kiaccuukaiys, HOMEHKJIATypa 1

42 [TonyuyeHnue okcu0B 1

43 | ®u3nveckue U XMMUYECKHE CBOWCTBA KMUCIOTHBIX, OCHOBHBIX OKCHJIOB 1

44 | OcHOBaHUS: COCTaB, KiIaccu(uKaIus, HOMEHKIATypa 1

45 | Ilomy4yeHue oCHOBaHUM 1

46 | dusnvecKkre U XMMHYECKHE CBOMCTBA OCHOBAHUI 1

47 | KucnoTsl: cocTaB, Kiaccu(uKkaius, HOMEHKIATypa 1

48 | IlomyueHue KUCIOT 1

49 | ®dusnveckre U XMMHYECKHUE CBOMCTBA KUCIIOT 1

50 AMdoTepHbIE OKCHABI U THAPOKCHUIBI 1

51 | Conu (cpennue): HOMEHKIATypa, GU3NYECKHUE CBONCTBA 1

52 | Ilony4yeHue 1 XMMHYECKHE CBOMCTBA CPEIHUX COJIE 1

53 | Ilpaktuueckas padota Ne 6. Penenne skcriepuMeHTaIbHBIX 3a/1a4 110 TEME 1




«OCHOBHBIE KJIACChI HCOPTraHNYCCKUX COCHHHCHHﬁ))

54 | I'enetnueckas CBA3b MEXKIY KJIaCCAaMH HEOPTaHUYECKUX COETMHEHUI 1

55 | O6obuienue u cuctemaru3anys 3HaHui "OCHOBHBIE KIacChl HEOPTaHUYECKUX 1
coenuHeHun"

56 | KonrponpHas pabora Ne 3 "OcHOBHBIE KJIaCChl HEOPTAHUYECKUX COSAMHEHUN" 1

57 | IlepBble MOMBITKH KIaCCH(PUKAIIMK XUMHUECKHUX d1eMeHTOB. [loHsTHE O 1
rpynmnax CXOJHBIX JICMEHTOB

58 [Tepuonuueckuii 3akoH u [leprnoanyeckas cucteMa XUMUYECKUX 3JIeMeHTOB /1. 1
N. Menneneesa. [I. 1. MenaeneeB — yd4€HbIN, IEAArOr U IPayKJaHUH

59 | Crpoenne atomoB. CocTaB aTOMHBIX sjiep. M30Tombl 1

60 | CtpoeHue AIEKTPOHHBIX 000JIOYEK aTOMOB XUMHUYECKHX JIEMEHTOB 1
ITepunonnueckoii cucremsl 1. 1. Meneneena

61 | XapakTepHucThKa XUMHUYECKOI0 AJIEMEHTA 10 ero nojoxxeHuto B [lepuoanueckoit 1
cucreme JI. 1. Mengeneesa

62 | DNeKTpOoOTPHUIIATETLHOCTh AaTOMOB XMMHUECKUX 2JIEMEHTOB 1

63 | MonHas xuMu4eckas CBsI3b 1

64 | KoBasieHTHas MOJIsipHAs XUMHYECKas CBS3h 1
KoBaneHTHas HenoJisspHasi XMMUYeCKasi CBSI3b

65 | CreneHb OKUCIICHUS 1

66 | OxuCIUTEIHLHO-BOCCTAHOBUTENIBHBIE PEAKIIUN 1
OKHCIUTENN U BOCCTAHOBUTEIHN

67 | O6oOmenune u cuctemMarusaiys 3HaHui mo reme "CtpoeHue aroma. XUMHUYECKast 1
CBA3B"

68 | KontponpHas pabota Ne 4 mo Teme «CtpoeHne atoMa. XMMHUECKask CBSI3bY 1

O0111ee KOJIMYECTBO YacoOB 68
IMoypouHoe niaHupoBaHue Mo xumMun 9 Kiaace
Ne Temel ypokoB Kon-Bo
ypoka JacoB

1 Crtpoenue aToMa. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMHUYECKHIX 1
AJICMEHTOB TEPBHIX TPEX MEPUOJIOB

2 Krnaccudukanus, HOMEHKIATypa ¥ CBOHCTBA HEOPTAHUYECKUX BEIECTB 1

3 BuJib1 XUMUYECKOW CBS3HM M TUITBI KPUCTALTHYCCKHUX PEIIETOK 1

4 KonrtponsHas padora Ne 1 o teme «IloBTopeHue u yriayoieHue 3HaHUR 1
OCHOBHBIX Pa3/IelIoB Kypca 8 Kiiaccay

5 Krnaccudukanus XuMHUECKUX peakIHii 0 pa3ITUYHBIM MPU3HAKAM 1

6 [TonsiTHE O CKOPOCTH XUMHUYECKOM peakiuu. [IoHATHE 0 TOMOT€HHBIX U 1
TeTePOTreHHBIX PEAKIIHIX

7 [TonsTHE O XUMHUYECKOM paBHOBeCHH. DaKTOPHI, BIUSIONINE HA CKOPOCTh 1
XUMHYECKOH PeaKIMH 1 TOJIOKEHHUE XUMUYECKOTO PAaBHOBECHS

8 OKHCINTENEHO-BOCCTAHOBUTEIIHLHBIC PEAKIIHH 1

9 Teopus snexkTponuTrdeckor quccoruanui. CUIbHBIE U CIIa0bIe AJICKTPOJIUTHI 1

10 | DmekTponuTHYeCcKast TUCCOLMAIMS KUCIOT, OCHOBAaHUH | coJiel 1

11 | MoHHbIC ypaBHEHUS PEaKIIUA 1

12 | XuMudeckue CBOWCTBA KUCIIOT B CBETE MPEACTABICHUN 00 3JIEKTPOTUTHYECKON 1
JUCCOLIUAITIHI

13 XWMHYECKHE CBOMCTBA OCHOBAaHUH B CBETE MPEACTABICHUI 00 1

SHGKTpOHI/ITH‘-IeCKOﬁ Jucconuanuu




14 | XuMudeckue CBOWCTBA COJIEH B CBETE MPEACTABICHUIN 00 IEKTPOIUTUIECKOM 1
JMCCOLMALIUU

15 | Ilonsitue o rugpoamnse conei 1

16 | O600mIeHNEe U CUCTEMATU3AIKS 3HAHUN 110 TeMe «DJIEKTPOITUTHICCKAS 1
arcconranusi. XMMHUUECKUE PEaKkIiK B PACTBOPax»

17 | IlpakTuueckas pabora «Pemenne sKCrepuMEeHTATBHBIX 33729 1

18 | KourponpHas padora Ne 2 o Teme «DNEKTPOIUTHYCCKAS TUCCOTIHAIIHSL. 1
XUMHUECKUE PEaKIH B PACTBOPaX»

19 | O6mas xapaktepuctuka 31eMeHToB VIIA-rpynmsl 1

20 | Ctpoenue u Gpu3MUECKUE CBOICTBA MPOCTHIX BEIIECTB — I'AJIOTCHOB 1

21 | XuMHuyecKre CBOMCTBA raJIor€HOB 1

22 | XnopoBogopoa. ConsiHasi KHCIIOTa, XHMHUYECKHE CBOMCTBA, TOITY4YCHHE, 1
IPUMEHEHHE

23 | Ilpaktuueckas pabora Ne 2 «[lomyueHne CONTHON KUCIIOTHI, H3y4eHHE e€ 1
CBOMCTB»

24 | BeruucneHus 1Mo ypaBHEHHSIM XUMUYECKUX PEaKIUii, €CIIM OJIMH U3 PEareHTOB 1
JIaH B U30BITKE

25 | OOmiast xapakTepucTHKa 31eMeHTOB VIA-rpymnisl 1

26 | AmnorponHsle MoauduKkanuu cepbl. HaxoxieHue cepsl U €€ COeqUHEHU B 1
pupoje. XMMHYECKHE CBOWCTBA CEPhI

27 | CepoBoiopo, cTpoeHue, PU3nIecKre U XMMHIECKHE CBOMCTBA 1

28 | Oxcuasbl cepbl. CepHast KMcI0Ta, (pU3MYECKHEe U XUMUYECKHE CBOMCTBA, 1
IPUMEHEHHE

29 | XuMHUeCcKHe PeaKInH, JIe)Kallle B OCHOBE ITPOMBIIIIEHHOTO criocoba 1
MTOJIYYEHUSI CEPHOU KUCIIOThI. XMMHUYECKOE 3arpA3HEHNE OKPYKAOIIEH Cpeibl
COEAMHEHUSIMH CEpPbI

30 | BeruucieHne MacCoOBOM JOJIM BBIXOJIA TIPOIYKTA PEaAKIHH 1

31 | O6mas xapakTepucTUKa 3JeMEeHTOB VA-rpynibsl. A30T, pacipoCTpaHEHHE B 1
npupoje, Gu3ndeckne 1 XUMHIECKHE CBOCTBA

32 | AMMmuak, ero pu3ndecKkue U XMMUYeCKHe CBOWCTBA, OJyYeHHE U IPUMEHEHHE 1

33 | Conu aMmMOHMS, UX (PU3HYECKHE U XUMHUECKUE CBOICTBA 1

34 | Ilpaktuueckas pabora Ne 3 «[lonydeHne aMMuaka, U3y9eHHE €ro CBOMCTBY 1

35 | AzoTHas KucnoTa, e€ hu3nyeckre 1 XuMHUECKHe CBOMCTBA 1

36 | Comnu a30THOM KHCIIOTHI 1

37 | ®ocdop. Oxeun pocdopa (V) u pochopras kuciora, Gpuznveckue u 1
XMMHYECKHE CBOMCTBA, MOJTYyYCHUE

38 | Ucnonb3oBaHue HUTPATOB, (hoc(aTOB U COJIEH aMMOHUS B KaUeCTBE 1
MUHEPAJIBHBIX YIOOpeHH. 3arpsi3HeHue MPUPOTHON CpeIbl COeTNHEHUSIMU
azorta u (ocdopa

39 | Yraepon, pacripocTpaHeHHEe B IPUpoIe, GU3HUECKHE U XUMUIECKIE CBOHCTBA 1

40 | Okcuapl yrirepoJia, ux (U3HUECKAE U XUMUYISCKUE CBOMCTBA. DKOJIOTHICCKHE 1
po6JIeMbl, CBA3aHHBIE ¢ oKcuaoM yraepona(lV)

41 | YrospHas KUCI0Ta U €€ CONU 1

42 | IIpaktuyeckas padora Ne 4 "[lonyuenue yriekucioro ra3a. KauectseHHas 1
peakmus Ha KapOoHaT-nuoH"

43 | IlepBoHayaIbHBIE OHATHUS 00 OPraHUYECKHUX BEIECTBAX KaK O COCAMHEHUSIX 1
yriepoja

44 | KpeMHHI U €ro COeAMHEHMUSI 1

45 | Ilpaktraeckas pabora Ne 5. Permenue sKcriepuMeHTaIbHBIX 33/1a4 110 TEME 1




«Baxuelinine HeMeTaUIbl U UX COCOIUHEHUS)

46 | OboO1eHue U cucTeMaTH3aIus 3HaHui o Teme «BaxxHeile HeMeTaubl U UX 1
COCJTUHEHUS)

47 | KonrponbHas padota Ne 3 o teme «BakHelne HeMeTaJIbl U UX COCTUHEHUS 1

48 | OOmias XxapakTepUCTHKA XUMHUYECKHUX 3JIEMEHTOB — METaJNIOB. MeTamndeckas 1
CBSI3b U METAJIMYEcKas KpucTauinyeckas pemérka. dusnueckue cBoilcTBa
METaJIJIOB

49 | XuMHYECKHE CBOMCTBA METAUIOB. DIICKTPOXUMUYCCKUM Pl HATTPSHKCHU I 1
METaJIJIOB

50 | O6mume ciocoOw! moydeHus: MetauioB. CrutaBbl. BeIYuceHus 10 ypaBHEHUAM 1

XHUMHUYCCKUX peaxunﬁ, CCJIM OAWH M3 pCarcHTOB COACPKUT NPUMCCHU

51 | TloHsiTHE O KOPPO3UU METAIIIOB

52 | lllenoyHbIe METAJLIBI

53 | Okcupl ¥ THAPOKCHUIBI HATPUS M KaTUsI

54 IllenoynO3eMeIbHBIE METAJIbI — KAJIBIUK U MarHui

55 | Baxueiimue coennHenus Kanbius. JKECTKOCTh BOJIbI M CITOCOOBI €€ YCTpaHEHHUS

56 | Ilpaktuueckas padota Ne 6 "YKEcTKOCTh BOJIBI M METOJIbI €€ yCTpaHeHHs "

57 AmroMuHAN

58 | AmdorepHbIe CBOWCTBA OKCHIA U THAPOKCH]IA

59 Keneso

60 | Oxcuapl, rugpokcuabl u con xenesa (11 u I11)

PR RPrRPRRPRPR R R

61 [TpakTuueckas padbora Ne 7. PemieHne skcepuMeHTAIbHBIX 33724 110 TeMe
«Basxkaenmme MeTaiIbl 1 X COSTMHEHMSI

62 Brraucnenus 1o YpaBHCHUAM XUMHNYCCKUX peaKL{I/II\/'I, €CJI1 OAVH U3 pCarcHTOB 1
JaH B H30BITKE WUJTH COACPKUT IMMPUMCECH. Brrancnenus maccoBoit JOJIN BBIXOJa
IIPOAYKTA pCaKIINN

63 | O6oOuIeHNe M cUCTeMaTH3aIHsI 3HAHUH 110 TeMe «BakHeHIe HeMeTaIbl U UX 1
COEIMHEHUS»
64 | KonrposabHas padora Ne4 o teme «BakHeine MeTaibl M UX COSTMHEHUS» 1
65 | BemecTBa 1 MaTepHalibl B TOBCEAHEBHOM KU3HU YEIIOBEKA 1
66 | Xumuueckoe 3arpsi3HEHHE OKpYysKarollel cpesbl. Poiab XMMHUK B pelIeHnu 1
9KOJIOTMYECKUX MPOOIeM
67 | Pe3epBHblil ypok Pemienne sxcriepuMeHTaIbHbIX 33124 1
68 | PesepBHbIii ypok Pemenne sxciepuMeHTaIbHBIX 33124 1
Ob11ee KOIUYECTBO: 68

B denepanbHBIX U perHOHATBHBIX MPOIEAYPaX OIEHKH KayecTBa 0Opa30BaHUs UCTIOIb3YeTCS
nepeveHsp (KoaupuKaTop) pacnpeneaeHHbIX 0 KjaccaM MpoBepsSeMbIX TpeOOBaHUM K pe3yabTaTaM
OCBOEHHSI OCHOBHOW 00pa30BaTeIbHONM MPOrpaMMbl OCHOBHOTO OOIIETO 00pa3oBaHUs M JIEMEHTOB
coJiepKaHUs IO XUMHUH.

Ilpogepaemvie mpedosanun K pe3yiomamam 0C60eHUs
OCHOGHOUI 00pa3zoeamenvbHoll npozpammaul (8 Kiacc)

Kon [IpoBepsiembie MPEIMETHBIE pEe3yJIbTaThl OCBOCHUS  OCHOBHOM
IIPOBEPSEMOTO o0pa3zoBaTeNbHON IPOTrPaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHMs
pe3ynpTara

1 ITo teme: "[lepBoHavaIbHblE XUMUUECKHUE NOHTHSA"
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pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TMOHSATHUH: aTOM, MOJIEKYIIa,
XUMHUYECKUH DJIEMEHT, MPOCTOE BEILIECTBO, CIOKHOE BEHIECTBO, CMECh
(omHOpOJHAST W HEOJHOPOJIHAS), BaJEHTHOCTh, OTHOCUTEIbHAs aTOMHas U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJIIpPHAs Macca, MaccoBas
JOJISi XUMUYECKOTO DJIEMEHTa B COSAMHEHHH, MOJISIPHBIM 00BEeM, XUMUYECKas
peakuus, KiacCU(pUKausi  peakiuil: peakuuu COCNUHEHHUs, pPEeaKIHH
Pa3oKEHUs], PEaKIUy 3aMELICHHs, PeaKIui 0OMeHa, 3K30- U SHIOTEPMHUUECKHUE,
peakuuu, TemioBo 3(dekT peakuuu, pacTBOp, MaccoBas JOJS BEIIECTBA
(IponeHTHAs KOHIICHTPALIKsI) B PACTBOPE

1.2 WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHATHH U IPUMEHSTH
9TH MOHATHUS IPU ONMCAHUU BEUIECTB U UX NPEBpaLLlEHUI

1.3 MCIOJIh30BAaTh XMMUYECKYI0 CHMBOJHKY JUI COCTaBJICHHS (HOpMyJ BEIIECTB U
ypaBHEHUH XUMUYECKUX PEAKIIMH

14 pacKpbIBaTh CMBICI 3aKOHOB COXPaHEHMs MacChl BEIECTB, ITOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOI'O YY€HUs, 3aKOHa ABOraipo

1.5 OIpEEIISATh BAJICHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COETMHEHUSIX

1.6 KJ1accu(UIUPOBaTh XMMUYECKHE PEAKIIMHU (TI0 YHUCILY M COCTABY Y4aCTBYIOILUX B
peaKIiy BEHIECTB, 10 TeIUIOBOMY 3 deKTy)

1.7 BBIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELLIECTB

1.8 BBIUHCIISITh MACCOBYIO JIOJIF0 XUMHUYECKOT0 3JIEMEHTa N0 (popMysie COeTMHEHNU S,

1.9 BBIUHCIISITh MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE

1.10 NPUMEHSTh E€CTECTBEHHO-HAY4YHbIE METOJbl IO3HaHWs - HaOJOJeHueE,
U3MEpEeHue, MOJIEIMPOBAHUE, SKCIEPUMEHT (peaJIbHbI U MBICJICHHBIH)
ITo Teme: "Baxuelmme npecTaBUTENIM HEOPraHUYECKUX BEIecTB"

2.1 pPacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHX TIOHATHI: OKCHJA, KHUCIOTa,
OCHOBAHUE, COJIb

2.2 OIIpEACIIATh IIPUHAJIEKHOCTD BELIECTB K OIPEIEICHHOMY)|

KJIacCy COeIMHEHMH 1o dhopMysam

2.3 KJIacCU(UIIMPOBATh HEOPTaHUYECKUE BEIIECTBA

2.4 XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XHMHUYECKHE CBOICTBA BEIIECTB
pa3IMuYHBIX KJIAcCOB, IOATBEp)KAas ONUCAaHUE NPUMEpPaMH MOJIEKYJISIPHBIX
YPAaBHEHUH COOTBETCTBYKOUIUX XUMHUYECKUX PEaKIUN

2.5 MIPOrHO3MPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT HUX KayeCTBEHHOI'O

COCTaBa, BO3MOXHOCTU IPOTEKAHUS XUMHUUYECKUX MPEBPALIEHUNA B Pa3IUYHBIX
YCIOBUAX




2.6

ClIeZIOBaTh MpPaBUJIAM TIOJb30BAHUS XUMHUECKOW TMOCYJOHW M J1IaOOpaTOPHBIM
00opyZ0BaHUEM, a TaKXKe IPaBUIaM OOpAIlEHUs C BEIECTBAMU B COOTBETCTBUU
C MHCTPYKIHMSIMH 110 BBIIOJIHEHUIO JIA00OPATOPHBIX XUMHUYECKUX OIBITOB IIO
MOJyYEHHUI0O U COOMpPAaHUIO Ta3000pa3HBIX BEIIECTB (BOJOpPOJAa M KUCIOPOAa),
IIPUTOTOBJICHUIO PACTBOPOB C OIIPEACICHHOM MAacCOBOM JI0JIEM PAacCTBOPEHHOI'O
BEIIECTBA, I[UIAHUPOBATh W NPOBOJUTH XUMHMYECKHE OSKCIIEPUMEHTBI IIO
pacro3HaBaHUIO PAacTBOPOB ILEIOYEHM M KHUCIOT C IOMOIIBIO HHAMKATOPOB
(;makmyc, penondrasenH, METUIOPAHXK U IPYTHE)

2.7

IIPOBOAUTL PACUCTLI 110 YPABHCHHIO XHUMHYSCKOM peaKnuu

3 ITo teme: "llepwomuueckuii 3akoH u Ilepumommyeckas cucTeMa XHUMHUYECKHUX|

anemenToB J[.U. MenneneeBa. CTpoeHre aTOMOB. XMUMUUYECKAsI CBSI3b.
OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH"

3.1

pacKpblBaTh  CMBICA OCHOBHBIX XMMHUYECKMX IOHATHH: sIpo  aToma,
ANEKTPOHHBIA CJIOH aToMmMa, aToMHas OpOMTalb, pagUuyC aToMa, XUMHYECKas
CBSI3b, NOJIAPHAS M HENOJSIpHAas KOBAJEHTHAs CBA3b, JIEKTPOOTPULIATEIBHOCTD,
MOHHAsI CBSI3b, MOH, KATUOH, aHUOH, CTETIEHb OKUCIICHHUS

3.2

KJIaCCI/I(bI/II_II/IpOBaTB XUMHNYCCKHUEC 5JICMCHTBI

3.3

OMUCHIBATh U XapaKTepu30BaTh Tabmuunyo ¢popmy [lepuoanueckoit

CUCTEMBl XMMHMUYECKHUX DJIEMEHTOB: pa3lnyarh MOHATHS "TJIaBHAsl MOATPYIIIA
(Arpynna)" u "mobounas mnoarpynna (b-rpynma)’, "maneie" u "Gombiine"
IEPUOBI

3.4

packpeiBaTh cMbIca Ilepuonnueckoro 3akona .M. MeHnneneesa:
J€EMOHCTPUPOBATH IIOHUMAHUE IIEPUOAUYECKON 3aBUCUMOCTH  CBOMCTB
XMMHYECKHX IEMEHTOB OT UX M0J0KeHUs B [leproanyeckoi cucreme

3.5

COOTHOCUTH 0003HaueHHUs, KOTOpble uMmeroTcs B Tabmuie "llepuommdeckas
cucteMa xumuueckmx ojemeHToB J[.MI. MeHngeneeBa" ¢ 4HCIOBBIMU
XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB XUMHUYECKHX JIEMEHTOB (COCTaB M 3apsi]y
s7ipa, 00IIee YUCIIO SJIEKTPOHOB U paCIpe/Ie]ICHHE UX M0 DJIEKTPOHHBIM CIIOSIM)

3.6

OonpeaAcCIAThL CTCIICHb OKUCJICHUSA 3JICMCHTOB B 6I/IHapHI)IX COCINHCHUAX

3.7

ONpCaACIIsITb  BU[ XUMHUYECKOH  CBS3U (KOB&J’ICHTH ail Hu I/IOHHEUI) B
HCOPTraHNYCCKUX COCANHCHUAX

Ilposepsaemvle 3nemenmul codeprcanus (8 Knacc)

Kon

[TpoBepsieMblil AIEMEHT COJIEPHKAHUS

HepBOHaanBHBIe XUMHUYCCKUEC ITOHATUA

11

IIpenmer xumun. Ponb XMMHUM B KHU3HU 4YeIOBEKa. XUMHSI B CUCTEME HayK. Tena u
BellecTBa. GU3NYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIIECTB

1.2

[lousTe 0 Meromax IMO3HAaHWA B XuMuH. Yucrtele BemecrtBa M cMmecd. CriocoObl
paszeleHusl CMecel

1.3

ATOMEBI U MOJICKYIJIBI. Xumuueckue 31eMeHThl. CHMBOJBI XMMHUYECKHX D3JIEMEHTOB.




[IpocTbie u CioXkHBIE BElIeCTBA. ATOMHO-MOJICKYJISIPHOE YUE€HUE

14

Xumudaeckast (bopMyna. BanenTHOCTP aTOMOB XHMMHYECKMX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCHICCTB. OtHocutenbHasd atomMHas Macca. OTHOCHTEIBbHAas
MOJICKYJISIpHAs Macca. MaccoBas J0JI1 XUMHYCCKOT'O 3JIEMCHTA B COCJMHCHUHN

1.5

KonnyectBo BemectBa. Moinb. MomsipHas macca. B3anMocBsi3b KOJIMYeCTBa, MacChl U
qrclia CTPYKTYpPHBIX EIWHHMII BemlecTBa. Pacuersl mo (opMmynaM XUMHUYECKHX
COCIMHEHUN

1.6

®u3nueckue U XUMUYECKHE SIBJICHUSA. XUMHUYECKAsl peaklMs U €€ INPU3HAKUA. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XMMHUECKUE ypaBHeHUs. Kiaccupukamus XUMUYECKHX
peakiuii (CoeIMHEeHNUs, Pa3JI0KEeHUs, 3aMelIeHs], 0OMeHa)

1.7

XYUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOU MOCY/I0M, ¢ TpaBHiIaMu pabOThI
B JIa0OpaTOpUU M MPHEMaMH OOpaleHus ¢ J1adopaToOpHBIM 000pyIOBaHUEM, H3YUYCHUE
U onucaHue (U3NYECKUX CBOMCTB OOPa3I[0B HEOPraHMYECKHX BEIIECTB, HAOIIOJCHUE
¢u3ndeckux (MIaBleHHE BOCKA, TasTHUE JIb/Ia, PACTUPAHUE caxapa B CTYIKE, KUIICHUE U
KOHJCHCALlUA BOJbI) M XHUMHUYECKUX (TOpEeHHE CBEYM, NpPOKaJUBAHUE MEIHON
IIPOBOJIOKH, B3aUMOJICHCTBUE MeNa C KUCJIOTOM) sBJIEHUH, HAOJMIOJEHUE U ONHCAHUE
MPU3HAKOB MPOTEKAHMsSI XMMHUECKUX peakuuil (pa3joKeHHe caxapa, B3auMOJICHCTBUE
CEepHOM KHCIOTHI C XJOpUAOM Oapusi, pasnoxenue rtuapokcuna meau () npwu
HarpeBaHuM, B3auMOJICHCTBUE kele3a ¢ pacTBopoM conu meau (1), uzyuenue cnoco6os
paszzeneHus cMeced (C  NOMOIIbIO MarHura, (UIbTPOBaHUE, BBINAPUBAHUE,
JUCTUIIIALMS, XpoMaTorpadusi), MpoBeJeHUE OYUCTKU MOBApEHHON cOJM, HAOI0AeHNe
U ONHCaHHUE PE3yNIbTAaTOB MPOBEJCHHS OIBITA, WILTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS
Macchl, CO3/1aHUe MOJIeel MOJIEKYJ (IIIapOCTEPHKHEBBIX)

Baxuelinme npeacTaBUTeNIM HEOPraHUYECKUX BEIIECTB

Bo3nyx - cmech razoB. CoctaB Bo3nyxa. Kuciopon - 31€eMEeHT M IPOCTOE BEMIECTBO.
Haxoxxnenne kuciopona B mpupoje, PU3NUECKHe U XUMUYECKHE CBOWCTBA (peakiuu
ropenus). Oxcuapl. [Ipumenenune kuciopoga. CrmocoObl TMONyYeHHUS KHUCIOpoAa B
1abopaTopuy U MPOMBILIUIEHHOCTH. KpyroBopot kuciopoia B mpupo/ie.

O30H - aJUIOTpoNHAas MOAU(UKAIUS KUCIOPOIa

2.2

TermoBoil >QdeKkT XUMHUUECKON peakluu, TePMOXUMHUYECKHE YpaBHEHHUS, SK30- H
IHIOTEPMUYECKUE PEAKIIMK. TOIUIMBO: Yrojib U METAaH. 3arpsi3HEHUE BO3AYyXa, YCUIICHUE
apHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO €05

2.3

Bomopon - amemeHT W TpocToe BemiecTBO. HaxoskieHume Bojgopona B IPUPOIE,
(pu3ryeckre ¥ XMMUYECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI MoaydeHust. KucioTsl u
coum

2.4

MOJ'IHpHLIfI 00BeM ra30B. Pacuersl M0 XUMHYECKUM YpPaBHCHHUAM

2.5

®dusnueckue CcBoMcTBa BOABl. Boma kak pactBopurens. PactBopsl. HaceleHHble u
HEHACBIIICHHBIE pAacTBOPBL. PacTBOpUMOCTh BeniecTB B BoAe. MaccoBasi 10J1sl BEIECTBA
B pacTtBope. XUMHUYECKHEe CBOMCTBa BoAbl. OcHOBaHUs. Poiib pacTBOPOB B MPUPOJIE U B
AKU3HU yenoBeka. KpyroBopot Bobl B mpupoie. 3arpsisHEHUE NPUPOIHBIX BoJ. OXpaHa)
Y OYHCTKA NPUPOAHBIX BOJ




2.6

Knaccudukanus neopranmueckux coenuHeHwnit. Okcunbl. Kiaccuukamusi OKCHIIOB:
coyieoOpasyrorie (OCHOBHBIC, KHUCIOTHBIC, aM(pOTEpHBIC) M HECOJICOOpa3yIoIIHeE.
HomeHnknarypa oxcunoB. @usnueckue U XMMUYECKHE CBOKMCTBA OKCHIOB. llomydenue
OKCHJIOB

2.7

OcHoBanus. Knaccudukanus OCHOBaHHM: IIENIOYM W HEPACTBOPUMBIE OCHOBAHUSI.
Homenkiarypa ocHoBaHuil. @PU3MYECKHME W XHUMHYECKHE CBOWCTBA OCHOBAHWM.
ITonydyenne ocHOBaHMI

2.8

Kucnorsl. Knaccudpukanuss xucinor. Homenkmatypa kucnor. @Pusudeckue U
XUMHYECKHE CBOMCTBA KUCIOT. Psin aktuBHOCcTH MetaiioB H.H. bekeroBa. [lonyuenue
KHCJIOT

2.9

Comu. Homenkiarypa cosieii. @usnyeckue 1 XuMU4YeCKue cBoicTBa coseil. [lomyuenue
coJseit

2.10

I'eneTnyeckas cBs3b MEKAY KilaCCaMU HCOPIraHUYICCKUX COCI[I/IHGHI/Iﬁ
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XVUMUYECKUN HSKCIIEPUMEHT: KAaueCTBEHHOE OIpEAENICHUE COJEp)KaHus KHUCIOpoAa B
BO3/yXe, MOJy4YeHHe, cOoOMpaHue, Paclio3HaBaHWE W H3YYEHHE CBOWCTB KHCIOPOAA,
HaOJII0/IEHUE B3aUMOJAECHCTBUS BELECTB C KUCIOPOJOM U YCIIOBUS BO3HUKHOBEHUS U
MpeKpalieHus TOpeHus (MoXkapa), 03HaKOMJICHHE ¢ 00pa3llaMHi OKCHJIOB U OMHCAHUE UX
CBOICTB, MOJy4YyeHHE, COOMpaHME, paACHO3HABaHME M H3Y4YEHHE CBOMCTB BOJOPOJA
(ropenwue), B3auMoeiicTBre Bogoposaa ¢ okcuaoM Meau (1) (BO3MOXKHO MCIOIb30BaHHE
BUJIEOMaTepHUanoB), HaOmoJeHrne oOpa3loB BEUIECTB KOJIMYECTBOM |  MoOIb,
UCCIIeIOBaHNE OCOOCHHOCTEH PacTBOPEHHUS BEIIECTB C pa3jIMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEICICHHOW MAacCOBOW JOJIEH PAacTBOPEHHOIO
BEIIECTBa, B3aUMOJCHCTBHE BOABI C MeTaljaMHu (HaTpUeM M KalbliieM) (BO3MOXKHO
HCIIOJIb30BaHUE BHJIEOMATEPUAIIOB), OIpEAEICHUE PAcTBOPOB KUCJIOT M IIEJIoYell ¢
MNOMOILBI0  MHIUKAaTOPOB, HCCIEAOBaHHE OOpa3lloB HEOPraHHYECKHUX BEIIECTB
Pa3IUYHBIX KJIAccOB, HAONIOJCHHE H3MEHEHUS OKpPAacKh HHJMKATOPOB B PacTBOpax|
KUCIIOT U 1Ienouel, u3yueHue Bzaumoeiictsus okcuna meau (1) ¢ pactBopom cepHoit
KHUCJIOTBI, KMCIIOT C METa/llaMH, peakluid HelTpanu3aiuu, NojJy4yeHue HepacTBOPUMBIX
OCHOBaHHUM, BBITECHEHUE OJHOI0 MeTaula JIPYIMM W3 pPAacTBOpa COJM, PEIICHUE
SKCIIEPUMEHTAIBHBIX 33/7lad 1O TeMe "BakHeillmme KiIacChl HEOPraHMYECKHX
coequHeHun"

Ilepuoauueckuii 3axkoH u Ilepuonnueckas cucrema XUMUYECKUX djeMeHToB J[.U.
Menneneena. Crpoenune aTOMOB. Xumuueckas CBSI3b.
OKHMCIUTENTbHOBOCCTAHOBUTEIbHBIE PEAKIIUHI

3.1

[lepBble MONBITKM KIACCU(PUKALMU XMMUYECKHX 3yeMeHTOB. IloHATme o rpynmax
CXOJIHBIX 3JIEMEHTOB (I1I€JIOYHBIE U I1€JT0YHO3EMENIbHBIE METAJIIbI, TAJIOI€Hbl, HHEPTHBIE
rasbl). DJIEeMEHTBI, KOTOpble 00pa3yIoT aM(oTepHbIe OKCHU/IBI M THAPOKCHIBI

3.2

Ilepnonnueckuii 3akoH. Ilepuommyeckas cucrema XUMHYECKUX dyeMeHTOB JI.H.
MenneneeBa. Koporkomepuoanas u anuHHomepuonHas Gopmel  [lepuoamdeckoit
cucreMbl xumMudeckux 35eMeHToB [[.1. Menneneesa. [lepuoast u rpynmsl. @usznyeckuii
CMBICJI MOPSIAKOBOIO HOMEPA, HOMEPOB NIEPUOAA U IPYIIIIBI JIEMEHTA




3.3

Crpoenne aromoB. CoctaB aToMHbIX sdnep. W3oromsl. OnekTpoHbl. CTpoeHHE
3JIEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XMMHUYECKHX 371eMeHTOB [leproanueckoit
cucrembl J[.M. MenzaeneeBa. XapakTepUCTHKAa XHMMHMYECKOIO DJIEMEHTa II0 €ro
nonoxxenuto B [lepuognueckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH  HM3MEHEHHUsI  pajuyca  aTOMOB  XHMHUYECKHX  DBJIEMEHTOB,
METAJIMYECKUX W HEMETAJUIMYEeCKHMX CBOWCTB IO TpyINIaM U IMepuojaM. 3HaYeHUe
[lepuonnueckoro 3akoHa u Ilepuonnueckoil CUCTEMBbl XMMHYECKUX AIIEMEHTOB IS
pa3BuTHs HayKu U npakTuku. JI.W. MeHeneeB - yueHbll U rpak JaHUH

3.5

Xumuyeckass  cBa3b.  KoBaneHTHas  (mosisipHasi W HEMOJIApHAsi)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XMMHUYECKUX 2JIEMEHTOB. MloHHAas CBA3b

3.6

Crenenp oxkuciacHus. OKHCIUTEIHLHO-BOCCTAHOBHUTCIILHBIC pCaKkuu. HpOIIGCCI)I
OKHCJICHHMSA M BOCCTaHOBJICHUA. OKHUCIUTEIN U BOCCTAHOBHUTEIIN

3.7

XUMUYECKUH 3KCHEPUMEHT: M3ydeHHE O00pa3lioB BELIECTB META/NIOB M HEMETAJJIOB,
B3aMMOJICHCTBHE THUAPOKCUIA IIMHKA C PAacTBOPAMU KHCIOT M IIEIOYEH, MPOBEICHUE
OMBITOB, WJUIFOCTPUPYIOLIUX TPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKLUN
(ropeHue, peakuu pas3ioKeHUs, COSTUHEHUS)

Ilposepsiemvle mpedosanus K pe3yiomamam 0C60eHUsA
OCHOBHOIL 00pazosamenvHoul npozpammsl (9 knacc)

Kon

MIPOBEPSIEMOTO 00pa3oBaTeNnbHOM MPOrpaMMbl OCHOBHOTO 001Iero 00pa3oBaHus
pe3yJsipraTta

IIpoBepsiembie IIPEAMETHBIE  PE3YJIbTATBl OCBOCHHMS  OCHOBHOM

1 ITo Teme: "BemecTBo 1 xuMuyeckas peakuus"
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PAacCKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHUX ITOHSATUMH: PAacTBOP, DJIEKTPOJIUTHI,
HEBJICKTPOJIUTHI, SIEKTPOIUTHUECKAs AUCCOLUAINS, PEaKIIMd HOHHOIO OOMEHa,
KaTaJau3aTop, XMMUYECKOE paBHOBECUE, 0OpaTUMBble U HEOOpaTUMBIE PEAKIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKLUU, OKHUCIUTEIb, BOCCTAHOBUTEID,
OKHCJICHHE U BOCCTAHOBJIEHUE, aJUIOTPOIHUs, aM(pOTEPHOCTh, XUMUYECKas CBA3b
(KoBaJIeHTHasi, MOHHAsI, MeTaJUIMYecKast), KpUCTaNINYecKasl peleTka, CILIaBbl,
CKOPOCTh XUMHUYECKOW PEaKIINH

1.2

HWINTIOCTPUPOBATH B3aUMOCBA3b OCHOBHLBIX XUMHWYCCKUX MOHATHH U IPUMCHATH|
OTH IMOHATHS ITPU OIMMUMCAHUHN BCUICCTB U UX npeBpameHHﬁ

COCTaBJIATh YPaBHCHHUA 3J'I€KTpOJ'H/ITI/I‘IeCKOI\/II Jucconmuanuun KHCIIOT, H_[e.]'IO‘—IeI\/'I )41
COJICI>'I, TMOJIHBIC U COKPAIICHHLIC YPABHCHU A pCaK]_[I/Iﬁ HOHHOr0 OOMeHa
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pacKpbIBaTh CYILIHOCTb OKUCITUTEIHHO-BOCCTAHOBUTEbHBIX peaxuui
MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca dTUX peakiuil

1.5

MPOBOAMTH PACUEThl O YPABHEHUIO XUMUYECKON PeaKIuu

2 ITo temam: "Hemetamiel 1 ux coeaquaeHus" u "MeTtamiel 1 UX

coenuueHus"




2.1

XapaKTepu30BaTh (OMHUCHIBATH) OOIIHe U crelupuIecKkie XMMUIECKUe CBONCTBA
NPOCTBIX W CIOXHBIX BELIECTB, TMOJATBEPXkAasi OMNUCAHUE IPUMEPAMHU
MOJICKYJISIPHBIX U MOHHBIX YPaBHEHUIN COOTBETCTBYIOIUX XUMHUUYECKUX PEAKIIHii

2.2

COCTaBJIATHb YpaBHCHUA pCaKHI/IfI, MMOATBCPIKAAOIINX CYLICCTBOBAHUEC
TCHETHYECKOM CBS3U MCKAY BCHICCTBAMM PA3JIMIHBIX KJIIACCOB

2.3

IMPOIrHO3UPOBATH CBOICTBa BCIIECTB B 3aBHUCHMMOCTH OT HX CTPOCHU,
BO3MOXHOCTHU IMTPOTCKAHUA XUMHWYCCKUX HpeBpameHHﬁ B PA3JIMYHLIX YCIIOBUAX

2.4

CJIeIOBaTh IMpaBWJIAM IOJIb30BAHMSI XUMHYECKOH TOCynoi u 1ab0paTOpHBIM
000pyI0BaHUEM, a TAKXKE MPABUIAM OOpAIICHUS C BEIIECTBAMHU B COOTBETCTBHH
C HMHCTPYKOUAMHU 110 BBIIOJHCHHIO Ha60paToprlx XUMHUYCECKHUX OIIBITOB IIO
MOJYYCHUIO M COOMpPaHUIO ra3000pa3HBbIX BEIHICCTB (aMMHAKa M YTJIICKHCIIOTO
rasa)

2.5

MPOBOJAUTH PEAKLHMH, MOATBEPKIAIOIINE KAYECTBEHHBIM COCTAaB pPa3JIMYHBIX
BEIECTB: PaCIlO3HABAThH OMBITHBIM IyTEM XJIOPUI-, OpOMUA-, HOIU-, KApOOHAT-
, bocdar-, cunmmkar-, cymnbdar-, THIPOKCHI-UOHBI, KATHOHBI aMMOHHS, WOHBI
M3YyYECHHBIX METAJUIOB, IPUCYTCTBYIOLME B BOJAHBIX PACTBOPAX HEOPraHUYECKUX
BEIIESCTB

3 ITo Teme: "Xumus u okpyxaromas cpeaa"

3.1

PacKpbIBaTh CMBICII OCHOBHBIX XuMHU4eckuXx noustui: [1JIK BemecTBa; koppo3us
METAJIJIOB

3.2

MPUMEHSITh OCHOBHBIE OTIEPAIIUY MBICITUTELHON NEATEIHHOCTH - aHATN3 U
CHHTE3, CpaBHEHUE, o0oO1Ienue, CHCTEMATH3AIIHIO, BBLISIBJICHHUE
MPUYMHHOCIEACTBEHHBIX CBSI3€M - ISl W3Y4YeHHs CBOWCTB BEIIECTB U
XUMHNYCCKUX peaKHI/If/'I; GCTGCTBCHHO-Hay‘-IHI)IG METOABI ITIO3HAHUSA - Ha6J'IIOJIeHI/Ie,
U3MepeHHe, MOICTUPOBaHNE, SKCTIEPUMEHT (PEalIbHbII U MBICIICHHBI )

Ilposepsaemvle 3nemenmul cooeprcanus (9 knacc)

Kon

[TIpoBepsiemMbIil 2IEMEHT COAEpKaHUS

BemecTBo 1 xumu4deckas pcaknus. HOBTOpCHI/IC
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Ilepuonnueckuii 3akoH. llepmoamyeckass cucrema XuMHueckux »dieMeHtoB JI.M.
MenneneeBa. CTpoeHHe aTOMOB. 3AKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XUMUYECKUX
AJIEMEHTOB IEPBBIX TPEX MEPUOJOB, KU, KAIbIUSA U UX COCIUHEHUN B COOTBETCTBUU
C TTOJIO’KEHUEM 2JIEMEHTOB B [leproanyeckoil cucteMe U CTPOCHUEM UX aTOMOB

1.2

Crpoenue BemecTBa: BUIbl XMMHUYECKOW CBSI3U. THIIBI KPUCTAUIMYECKUX PELIETOK,
3aBUCHMOCTh CBOMCTB BEIECTBA OT THUMA KPUCTAUIMUYECKOW PpEIIETKH U BHIA
XuMHUeckor cBs3u. Knaccudukanus ¥ HOMEHKIATypa HEOPraHMYEeCKHMX BELIECTB
(MexxnyHapoJaHas U TpUBHUANIbHAS). XMMHUUYECKHE CBOMCTBA BEUIECTB, OTHOCSIIMUXCS K
pa3IMyHBIM  KJIacCaM  HEOPraHMYECKUMX  COEAMHEHUHM, TIEHeTUYecKas  CBS3b
HEOPTraHWYECKUX BEIECTB




1.3

Knaccudukamuss XuMHYECKHX peakIMid IO Pa3WYHBIM IpHU3HAKaM (110 YUCIy W
COCTaBy Y4YacCTBYIOIIMX B PEAKIIMM BELIECTB, IO TEIUIOBOMY 3(PQEKTy, M0 N3MEHEHHIO
CTENCHEH OKHCJICHUS XUMHYECKHX JJIEMEHTOB, IO OOpPaTUMOCTH, IO YYaCTHIO
KaTajau3aTopa). OK30- U SHAOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKHUE YPAaBHEHUS.
[ToHsITHE O CKOPOCTH XMMUYECKON peaKIuu

1.4

[TonsitTue 00 oOpaTUMBIX M HEOOpaTHMMbBIX XUMHYECKMX peakiusx. [lonsrue o
TOMOTEHHBIX W TEeTEePOreHHBbIX peaknusx. [loHsATHEe O XUMHYECKOM pPaBHOBECHUHU.
@DakTOphl, BIUSIOLUIME HA CKOPOCTh XUMHUYECKON pEaklMu U MOJOKEHHUE XUMUUYECKOTO
paBHOBeECHUS

1.5

OKHCITUTEIIEHO-BOCCTAHOBUTEILHBIC PEAKIIMU, JJICKTPOHHBIA OalaHC OKHCIUTEIHHO-
BOCCTAaHOBUTEJILHOM peaKIuu. CocraBieHue ypaBHEHUM
OKHCJIUTEITbHOBOCCTAHOBHUTEIIBLHBIX PEAKIIUHN C MCIIOIH30BAHHEM METOJA JICKTPOHHOTO
OaaHca

1.6

Teopust 3JIEKTPOJUTUYECKONH JUCCOLMALUHU. OJIEKTPOJIUTBI U HEIIEKTPOJIUTHI.
Karvonbl, aHumoHbl. MexaHuU3M JMCCOLMALMM BEIIECTB C pa3JIMYHBIMU BUJAMU
xumuueckor cBs3u. CreneHb aucconuanvu. CunbHble U Clla0dble 3JIEKTPOIMUTHI.
Peakuuu nonHoro oomMena. Y cioBus NPOTEKaHUs peaklnii HOHHOTO OOMEHa, MOJIHbIE U
COKpaIllCHHbIE UOHHBIC ypaBHEHMs peakiuii. CBOWCTBA KUCIOT, OCHOBAaHUN U COJICH B
CBETE NPEJCTABICHUIA 00 ANIEKTPOIUTHYECKON qucconuanui. KauyecTBeHHbIE peaKinu
Ha UOHBL. [loHATHE O TMapOIIU3E coNeit

1.7

XVUMUYECKUH SKCIEPUMEHT: O3HAKOMJICHHE C MOJENSIMH KPUCTAJUIMYECKUX PELIeTOK
HEOpPraHMYECKUX BEIIECTB - METANIOB M HEMETAJUIOB (rpaduTa M anmasa), CIOXKHBIX
BEUIECTB (XJOpHAA HATpHsl); MCCIEAOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XHWMHYECKOU
peaKIMU OT BO3AEHCTBHS Pa3IMUYHBIX (PAaKTOPOB; MCCIEJOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEIIECTB, IMpollecca AUCCOLHUAIMKN KUCIIOT, 1IeNo4ed U cosneld (BO3MOXKHO
UCMOJIb30BaHUE  BHJIEOMATEpUANIOB); MPOBEIEHUE  ONBITOB,  HIUTIOCTPUPYIOIIUX
NPU3HAKU MPOTEKAaHUs peakUuil MOHHOro oOMeHa (00pa3oBaHHE OCAJKa, BbIIEICHHE
rasza, oOpa3oBaHUE BOJbI); OIbBITOB, WJUIIOCTPUPYIOUIMX MPUMEPHl OKHUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX peakiud (ropeHue, peakuuud pPas3JIoKEeHUsS, COETUHEHHS);
pacrno3HaBaHUE HEOPraHWYECKUX BEIIECTB C IOMOIIBI0 KAauE€CTBEHHBIX PEAKUUN Ha
MOHBI; PEelIEHNE SKCIIEPUMEHTANIBHBIX 3324

HemeTamier 1 ux COCINHCHUA

2.1

OO6mas xapakTtepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHbIE
crernieHd okucieHus. CtpoeHne W (U3MYECKHE CBOWCTBA MPOCTHIX BEIIECTB -
rajJloreHoB. XMMHUYEeCKHE CBOMCTBA Ha MpUMepe XJiopa (B3aUMOJEICTBHE ¢ MeTalllaMH,
HeMeTalllaMHy, 1enodaMn). XnopoBogopoa. CoisiHas KHCI0Ta, XUMHUYECKUE CBOMCTBA,
noJjilyueHue, npuMeHeHue. /leiictBue xjaopa U XJI0pPOBOJOPOJa HA OPraHU3M YeJIOBeKa.
Bakneiimue xJI0puIbl U UX HAXOKIEHHUE B IPUPOAE




2.2

OObmas xapakrepuctuka 31eMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (uU3MUecKHe CBOMCTBA MPOCTHIX
BEIIECTB - KHCIOpPOJa U Cepbl. AJUIOTPONHBIE MOIU(PHUKAIMHA KHUCIOPOJAa U CEpHI.
Xumuyeckue cBoiictBa ceprl. CepoBOAOpO, cTpoeHue, (PU3n4eckrue U XUMUYECKHE
cBoiicTBa. OKcHUIBI CEpbl KaK MPEJCTABUTENN KUCIOTHBIX OKcuIoB. CepHas KHUCIIOTa,
duznyeckue U XUMHUYECKHE CBOMCTBa (OOIIME Kak MpeACTaBUTENS Kiacca KUCIOT U
cnenuduyeckne). XUMHUYECKHE pPEAKIMM, JIeXKAIMEe B OCHOBE IPOMBIIIJICHHOTO
crocoba TmoydeHus: cepHo Kuciorhl. [Ipumenenuwe. Colnd CEpHOM KHCIOTHI,
KadecTBEHHass peakuus Ha cyiabdar-uoH. HaxoxxaeHue cepbl U €€ COCIMHEHUH B
npuposie. XUMHUYECKOE 3arpsi3HEHUE OKpPYKAIoIIeH Cpelbl COCIUHEHHUSIMH Cephbl
(KHCTIOTHBIE ~ JOXKIHW, 3arps3HEHHE BO3[yXa M  BOJOEMOB), CHOCOOBI  €ro
MPEIOTBPAIIICHHS

2.3

OOmas xapaktepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHBIC CTENIEHH OKUCIEHHs. A30T, paclpoOCTpaHEHHE B MPHUPOJIE, (GU3UUECKHE
XMMHUYECKHE cBoicTBa. KpyroBopoT asora B mpupoje. AMMHAK, €ro (pU3UYEcKHe W
XMMHYECKHE CBOWMCTBA, MoylydeHne U npuMeHeHrne. Coiar aMMOHUS, UX (PU3UYECKUE H
XMMHUYECKHE CBOWCTBA, NpUMeHeHue. KadecTBeHHas peakuus Ha HOHBI aMMOHHUSI.
A3OTHasg KHCIIOTa, €e MOJy4YeHue, (pu3muecKkue U XUMHUYECKUE CBOMCTBaA (0OmIMe Kak
IpeICTaBUTENS KJlacca KUCIOT U cnenuduueckue). Mcnoap3oBaHre HUTPATOB U COJICH
aMMOHHUSI B KAaueCTBE MHHEPAJIbHBIX ynoOpeHHid. XWMHYECKOe 3arpsi3HEHHE
OKpYXXaroulel cpeabl COSTMHEHUSIMU a30Ta (KHCIOTHBIE O, 3arpsi3HEHNE BO3/yXa,
MOYBBI U BOJJOEMOB)
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®docdop, amnorporHbie Mogudukammu Gocdopa, huzndecKkue 1 XMMHIECKUE CBOMCTBRA.
Oxkcun docdopa (V) u dochopHas kucnora, GpUMUYecKre U XUMUYECKUE CBOICTBA,
nosyuenue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPATIBHBIX YIOOpEHUI

2.5

O6mas xapakrepuctuka 31eMeHToB |VA-rpynnbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble CTENEHU OKUCICHUSA. YIVIEpOoA, aIOTPONHBbIE  MOAM(HKaLNY,
pacripocTpaHeHue B TpHUpoje, (PU3MUECKHE U XHUMHYECKHE CBOWCTBA. ACOpOIHs.
Kpyrosopot yriepona B npupozae. OKcuabl yrieposaa, ux (Gpu3ndeckue U XMMUYECKHe
CBOWCTBa, JEHCTBHE Ha JKUBBIE OpPraHW3MBI, TIOJY4YeHHE U TPUMEHEHHE.
Dkonoruyeckue TMpoONeMbl, CBs3aHHbIe ¢ okcugoMm yriepoga (1V); rumotesa
r100aTbHOTO TOTEIICHUsST KJIMMAaTa;, MapHUKOBBIA 3G (deKT. YronbpHas KUCIOTa U €€
coinM, uX (U3MYECKHEe U XUMHYECKHE CBOWMCTBA, IOJIyYeHHE U INPUMEHEHHE.
KauectBennast peakuus Ha KapOoHaT-uOHBL. Mcmonb3oBaHue KapOOHAaTOB B OBITY,
MeJIMIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM XO03HCTBE

2.6

[lepBoHavanbHbIe MOHATHS 00 OPTAHUYECKUX BEIIECTBAX KaK O COSAMHEHUSX YIiIepoia
(MeraH, 3TaH, 3TUJIEH, alleTHJIEH, 3TaHOJI, TJIUIEpUH, YKCycHas kucioTa). Ix coctraB u
xummudeckoe ctpoeHue. [ToHsTHEe 0 OMOTOTHYECKH BaXKHBIX BEIIECTBAX: JKUpaX, OeNKax,
YIIIeBOJaX - M UX POJIU B KU3HU UYeJOoBeKa. MaTepralbHOE €IMHCTBO OPTAHHMYECKUX U
HEOPTraHUYECKUX COCAMHEHUI

2.7

Kpemuuii, ero ¢usmdeckue M XHUMHYECKHE CBOWMCTBA, IMOJNydYCHHE U TNPUMEHEHHE.
Coenunenus kpemHus B pupoze. OOuue npencrabieHust 06 okcuae kpemaus (1V) u
erMHHCBOﬁ KHCJIOTE. CI/IJ'H/IKaTI:I, X HCIOJbB30BAHUE B 6BITy, MCOUIINHE,
NPOMBIIIICHHOCTH. BakHEHIIne CTpOUTENbHBIE MaTepUaibl: KepaMHKa, CTEKIIO,
[IEMEHT, 0eTOH, kene300eToH. [IpobiieMbl 6€30MacHOTO UCMOB30BAHUS CTPOUTEIHHBIX|
MaTepHaJiOB B TOBCETHEBHOMN JKU3HU




2.8

XUMHUYECKUH DKCIEPUMEHT: M3Y4YCHHE 00pa3lloB HEOPTaHMUYECKUX BEIIECTB, CBOWCTB
COJITHOM KHCIIOTBI, TPOBEACHHE KA4YECTBEHHBIX pEaKIMid Ha XJIOPUI-UOHBI U
HAOJIO/ICHUE TPU3HAKOB UX IMPOTEKAHUS; OMBITHI, OTPAKAIINE (UINYECKUE W
XUMUYECKHE CBOWMCTBA TAJOTEGHOB W WX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB);  O3HAKOMJICHHME C oOpa3lamMu  XJIOPUAOB  (TajJoreHu0B);
O03HAKOMJICHHE C oOpasllaMH Cepbhl U €€ COCTUHCHUSIMH (BO3MOXKHO HCIIOJIb30BAaHUE
BUJICOMATEPHAJIOB); HAOJIOJICHWE TIporiecca OOyrauBaHUS caxapa MOJa JCHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCJIOTHI; M3y4YE€HNE XMMHYECKUX CBOKMCTB pa30aBiIeHHOM
CEpHOU KHCIIOTHI, TPOBEJCHIE KAYECTBEHHON PEeakIuy Ha Cyab(aT-uoH U HAOI0ICHUE
MIPU3HAaKa ee MPOTEKaHUs, 03HaKOMJICHHE ¢ (U3MYECKMMHU CBOKMCTBaMH a30Ta, Gocdopa
U UX COeAMHEHUN (BO3ZMOXKHO MCIOJIb30BAaHHE BUICOMATEPUAIIOB), 00pa3laMu a30THBIX
u ¢dochopHBIX YHAOOpEHHMIi; MOJIyueHUEe, CcOOMpaHue, paclo3HaBAaHUE U H3YUYCHHE
CBOMCTB aMMUaKa; MPOBEJACHUE KAYECTBCHHBIX PeaKIMii Ha MOH aMMOHUSA u (docdar-
HMOH U M3y4YCHHE NPU3HAKOB MX MPOTEKAHMs, B3aUMOACHCTBHE KOHIICHTPUPOBAHHOM
A30THOM KHCIJIOTHI C MEJIbIO (BO3MOKHO MCIIOJIB30BAHUE BUICOMATEPUATIOB); U3YUCHUE
MoJieJel KpUCTAIUTMYECKUX PEIIeTOK anMasa, rpadurta, ¢yiiepeHa; 03HaKOMIIEHUE C
MPOIIECCOM  aJICOPOIIMM  PACTBOPCHHBIX BEIISCTB AKTHBHUPOBAHHBIM  yIJIEM W
YCTPOMCTBOM TMPOTHBOra3a; IOJNyd4yeHHe, COOMpaHue, pPAClO3HABaHWE U H3Y4YCHHE
CBOMCTB YTJICKHCJIOTO Ta3a; MPOBEACHHE KAYSCTBEHHBIX pEaknuidi Ha KapOOHAT- u
CUWJIMKAT-UOHBI U W3YYEHHE MPU3HAKOB UX MPOTEKAHUS; 03HAKOMIICHHE C MPOIYKIIHEH
CWIMKATHOW TPOMBINIICHHOCTH; PEIICHHE OJKCIEPUMEHTAIBHBIX 33Ja4 TI0 TEeMe
"BaxHeiile HeMETAIUIBI U UX COeTUHEHUS"

MeTaisl ¥ UX COSAUHECHUS

OOmas XapakTepUCTUKAa XHMHYECKHX DJEMEHTOB - METAJIOB HAa OCHOBAHUHU HX
nonoxkeHus B Ilepuonnueckoin cucreme xumuueckux 3iemeHToB .M. MenneneeBa u
ctpoenust atomoB. CTpoeHHE MeTauioB. MeTamndeckas CBsi3b U MeTajuTHuecKas
KPUCTAJUIMYECKas pelieTKa. DIEKTPOXUMUYECKHUM psiJl HAPSKEHUH METaJNIOB

3.2

duznyeckue M XUMHUYECKHE cBoWcTBa MeTaiioB. OOmiye crnocoObl IMONTY4YEeHUS
MeTauioB. [IoHSATHE O KOpPpO3MHM METAIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT
koppo3uu. CruiaBsl (CTajib, YyTyH, JIOPATIIOMUHNN, OpOH3a) U UX IPUMEHEHHE B OBITY U
HPOMBIIIJICHHOCTH

3.3

[[{erounble MeTaIIBL: MTONOKEHNE B [leproaudeckoi cucreMe XMMUYECKUX dJIEMEHTOB
.. MenzneneeBa; CTpOeHHE MX aTOMOB; HaXOXACHHE B Ipupone. Pusuyeckue U
XUMHUYECKHE CBOICTBa (Ha mpuMmepe HaTpus U Kaius). OKCUABI U THAPOKCHUIBI HATPHs
u Kanud. [IpuMeHeHne MenoYHbIX MEeTaIOB U UX COCIMHEHUI

3.4

[[{erouHO3€eMENbHBIE METAUIBI MATHUA W KalblUi: nojokeHue B llepuomnmueckoin
cucreMe xuMmuueckux odseMeHtoB JI.MI. MenzeneeBa; CTpoeHHME HUX aTOMOB;
HaxoxJeHne B npupoje. dusnyeckne M XMMUYECKHE CBOMCTBA MAarHusl M KaJbLUs.
Baxneiimue coeauHeHMs KanblMsl (OKCHI, THAPOKCHI, coiu). JKecTKocTb BOABI U
CIoCOObI €€ yCTpaHEHUs

3.5

AnmtoMuaui: nojoxenue B Ilepuommueckoil cucreme xumuueckux snemeHToB [I.M.
MeHieneeBa; CTpo€HHE aToOMa; HaXxOXIAeHUE B mpupojae. Ou3nueckrue U XUMMUYECKUE
CBOMCTBa aTtOMUHUSA. AMGDOTEPHBIC CBOMCTBA OKCHJIA U THAPOKCH 1A aTFOMUHHMS




3.6 Keneso: momoxxkenune B Ilepuoamueckoit cucrtemMe XUMHYECKHX djemeHToB J[.U.
MenzeneeBa; cTpoeHHe aToMa; HaxokJaeHue B npupojae. Ousndeckre U XUMUYECKHUE
cBoMcTBa xene3a. Okcuabl, ruipokcuabl u conu xenesa (1) u sxxenesa (I11), ux cocras,
CBOIICTBa U MOJIy4YEeHHE

3.7 XYUMUYECKUN SKCHEPUMEHT: O3HAKOMJIEHHE C O0pas3laMH METaulIOB U CIUIaBOB, UX
(GU3HYECKUMU CBOMCTBAMHU; W3YYCHHE DPE3yJIbTAaTOB KOPPO3UU METAIUIOB (BO3MOIKHO
HCIIOJIb30BaHUE BUIEOMATEPHUATIOB), 0COOCHHOCTEN B3aUMOACHCTBUS OKCHUIA KAIbIIHS U
HATpUs C BOJOW (BO3MOXKHO WCIIOJB30BAHUE BHICOMATEPUANIOB); WCCIICIOBAHHE
CBOMCTB JKECTKOM BOJBI; IIpollecca TOpPEHHUs XKejle3a B KUCIOPOJE (BO3MOKHO
WCIIOJIb30BaHUE BHJIEOMATEPUAIIOB); MPU3HAKOB MPOTEKAHHS KAYECTBEHHBIX PEAKIIHIA
Ha MOHBI (MarHus, KalblUs, alloMHHNsA, nuHKa, skene3a (1) u xenesa (1), meau (11);
HaOJI0/ICHUE W ONHCAHKE MPOIIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMY HATpHs, KallUs U
KanbpIusl (BO3MOXKHO HCIIOJIb30BAaHHUE BUAECOMATEpUAJIOB); HCCleA0BaHUE aM(OTEPHBIX
CBOMCTB THAPOKCHIA ATTFOMUHUS M THAPOKCUIA IMHKA, PEIICHNUE YKCIIEPUMEHTATBHBIX
3a7ad4 mo tTeMe "BaxxHennme MeTaJuIbl U UX COeIUuHEHUs"

4 XUMUS U OKpy’Karolas cpena

4.1 HoBrle MaTCpHraJibl U TCXHOJOI'HU. BemecTtBa u MaTcpurajbl B MMOBCEIHEBHOM KU3HH
YelIoBeKa. XUMHUS U 300pPOBBE. be3omacHoe HCIIOIB30BaHHE BEIIECTB M XHUMHYCCKUX
peaKHI/Iﬁ B 6BITy. HepBa;I moMomb IIpu XUMHUYCCKUX OKOTI'aX U OTPABJICHHUAX

4.2 OCHOBBI DKOJIOTHYECKON TPAMOTHOCTH. XUMUYECKOE 3arpsI3HEHUE OKPYKAIOIIEN CPEJIb
I[TAK. Ponb XMMuM B pemIeHMM 3KOJOorMdeckux mnpoOiem. IlpupoaHble MCTOUYHUKH
YTJI€BOAOPOAOB (Yroiib, MPUPOIHBIN ra3, HeTh), MPOIYKTHI UX NEPEePadOTKU, UX POJb
B OBITY U IPOMBIIIJIEHHOCTH

4.3 XVUMUYECKUH OSKCIEpUMEHT: H3ydeHHe oOpa3loB MaTepHalioB (CTEKJO, CIIABbI

MCTAJIJIOB, ITOJIMMCEPHBIC MaTepI/IaJ'ILI)

Jlns mpoBeneHHs OCHOBHOI'O TOCYIAapCTBEHHOI'O 3K3aMeHa mo xumuu (fanee - OI'D mo
XMMHHU) MCIOJB3YeTCsl MepedeHb (KoAu(HUKaTop) NpoBepseMbIX TpeOOBaHMN K pe3ynbTaTam
OCBOEHHSI OCHOBHOH 00pa30oBaTeIbHON MPOTPaMMBbl OCHOBHOT'O OOIIET0 00pa30BaHMS U 3JIEMEHTOB
coZiep KaHusl.

Ilposepsaemvie na OI'3 no xumuu mpebosanusn
K pe3yibmamam 0ce0eHus 0CHOGHOU 00pa306ameabHOIl RPOZPAMMbBL OCHOBHOZ0 00ULe20
oopazosanus

Kon IIpoBepsieMble TpeOOBaHUS K NPEAMETHBIM pe3ylbTaTaM 0a30BOr0 YpPOBHS
NIPOBEPSIEMOTO | OCBOGHUSI OCHOBHOW 00pa30BaTENbHOW MPOTPAMMBI  OCHOBHOTO  OOIIEro
TpeGoBaHUS obpasoBanus Ha ocHoBe PI'OC

1 ITpencraBienue:

11 0 TI03HABAEMOCTH SIBJICHHH TPUPOJBI, TOHUMaHWE OOBbEKTUBHOW 3HAYMMOCTHU
OCHOB XHMMHYECKOH HayKh Kak OOJacTH COBPEMEHHOTO €CTECTBO3HAHUS,
KOMIIOHEHTa OOIIei KyJIbTYphl M TPAKTHYECKOH JEATEIIbHOCTH YeJOBEKa B
YCIOBUAX COBPEMCHHOI'O OGH.IGCTBa; IMOHUMAaHUEC MCCTa XUMHH CPCAU OPYTUx
€CTECTBEHHBIX HaYK




1.2

O HAay4YHBIX METOJAaX IMO3HAHUS, B TOM YHCIE OJKCICPUMEHTAIBHBIX U
TEOPETUYECKUX METO/aX MCCICAOBaHUSI BEUIECTB M M3YYCHHS XHUMHUYECKUX
peakiuii; yMEHHE HCIOIb30BATh MOJEIH Il OOBSCHEHUSI CTPOCHUS aTOMOB U
MOJIEKYT

1.3

0 chepax npodeccHOHATBHOW MEATEIBHOCTH, CBS3aHHBIX C XHMHCH H
COBpPCMCHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMHU Ha IOOCTHIKCHUAX XUMHUYECKOU
HAYKH, YTO MO3BOJMT OOYYAIOIIMMCSl PACCMATPHUBaTh XUMHIO Kak chepy CBOEH
Oynymield npodecCHOHANBHOW AEATSIBHOCTH M CHENaTh OCO3HAHHBIA BBHIOOP
XMMHUH KaK TpO(QUIBHOTO MpeMETa IPH MEePEXo/ie Ha YPOBEHb CPEIAHEro 00IIero
o0Opa3oBaHMs

Biagenune cucreMoll XMMMYECKUMX 3HAHMM M yMEHHE IIPUMEHATH CUCTEMY)
XMMHMYECKHUX 3HAHUI, KOTOpask BKJIIOYAET:

2.1

BAOXHEHIINE XMMHWYECKHE NOHATHSA: XMMHUYECKUM JJIEMEHT, aTOM, MOJEKYJIa,
BELIECTBO, IPOCTOE U CI0KHOE BELIECTBO, OJHOPOAHAA U HEOJHOPOJIHAS CMEChH,
OTHOCHUTEJIbHBIE aTOMHAsl U MOJIEKYJISIPHAsI MAacChl, KOJIMYECTBO BELIECTBA, MOJIb,
MOJISIpPHAsl Macca, MOJISIpHBIA 00BEM, OKCHJ, KHUCJIOTa, OCHOBAaHHUE, COJb
(cpenHsis), XUMUYECKasl peaklus, PeakMU COCIAMHEHMS, PeaKul Pa3JIoKeHHs,
peakiuu 3aMelieHus, peakuud OOMEHa, TEIUIOBOW A(PQEKT peakiyu, 3K30- U
SHAOTEPMHUUYECKUE PEAKLMH, PACTBOP, MAccoBas JOJS XMMHUYECKOIO JIEMEHTa B
COCIMHEHMHM, MaccoBas JOJ1 M IPOLEHTHAs KOHLEHTpalus BEUIeCTBA B
pacTBope, AIpo aToMa, 3JEKTPOHHBIA CIIOM aToMma, aTOMHas OpOMTalb, PaaNycC
aToMa, BAJICHTHOCTD, CTEIIEHb OKHUCIIEHUS, XUMUYECKas CBSI3b,
3IEKTPOOTPULATENILHOCTD, MOJISIPHAS U HEMOJIAPHAs KOBAJICHTHAs CBS3b, HOHHAsS
CBSI3b, METAJJIMYECKasl CBsI3b, KpHUCTAJUIMYECKas pelierka (aTOMHas, WOHHasi,
MeTaJuIn4YecKas, MOJIEKYJIspHas), WOH, KaTUOH, QaHWOH, DOJEKTPOJIUT H
HEDJICKTPOJIUT, JJIEKTPOIUTHYECKAs JUCCOLMALUSA, PEaKIMX HOHHOTO OOMeEHa,
OKHUCIIUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKIMU, OKUCIUTEIb U BOCCTAHOBUTEIID,
OKHCIICHHE U BOCCTAaHOBJICHHME, OJJIEKTPOJIN3, XUMHUYECKOE DPAaBHOBECHE,
oOpaTuMble U HEOOpaTHMblEe pEeaKlUH, CKOPOCTb XHWMHYECKOH peakiud,
karasmsaTop, ITJIK, koppo3us MeTajuioB, CILIABBI

2.2

OCHOBOIOJIArarome 3aKOHBl XUMHH: 3aKOH COXpPaHEHUS MAacchl,
nepuonnueckuil 3akoH JI.JM1. MenpeneeBa, 3aKOH ITOCTOSIHCTBA COCTaBa, 3aKOH|
ABoraapo

2.3

TEOPUH XUMHUU:  aTOMHO-MOJIEKYJISIpHAasE —~ Teopwus, TEOpUs
AIIEKTPOJIUTUUECKON JUCCOIHAITIT

Brnanenune ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOILICH :

3.1

YMCHHUEC MPaBUJIBHO HCIIOJIB30BATh M3YYCHHBIC BCIICCTBA W MaTCpHUAJIbI (B TOM|
quclie MUHEpaIbHbIE YIOOPEHHs, METAJIbl U CILIABHI, MPOIYKTHI MepepaboTKu
MIPUPOJIHBIX MCTOYHUKOB YTJIEBOAOPOAOB (YIJIsI, IPUPOJHOTO Ta3a, HEPTH) B
GBITy, CCJIIbCKOM X03$II\/‘ICTBC, Ha MPOU3BOACTBC U NNOHHUMAHUC 3HAUCHUA KUPOB,
OE€JIKOB, YIJICBOJOB JIJIsl OPraHW3Ma YellOBeKa,; YMEHUE IPOTHO3UPOBATH BIUSHHC
BEIIECTB M XUMHYECKHX IPOIECCOB HA OPTaHU3M 4YElIOBEKAa U OKPYKAIOIIYIO

MPHUPOJIHYIO CPEIY

3.2

yMEHHE HHTETPUPOBaTh XMMHUYECKHE 3HAHMUSI CO 3HAHMSIMH JAPYTrUX Y4eOHBIX
MPEAMETOB




3.3

HaJIM4YUe OMBITa Pa0OTHI C Pa3IMYHBIMH UCTOYHUKAMU MH(POPMAIUHN MO0 XHUMHH
(Hay4Has U Hay4dHO-TIOMYJIsIpHAsl JINTEpaTypa, CI0BapH, CIIPABOUYHUKH, HUHTEPHET-

pecypcehl)

3.4

YMCHHC 00BEKTHBHO OLICHNBATDH I/IH(l)OpMaI_II/IIO O BCHICCTBAX, UX MPCBpAICHUAX
" NPAKTUYCCKOM IIPUMEHCHUU U YMCHHEC HUCIIOJIB30BATh €€ IJIsA pCIICHUSA y‘IC6HO'
IIO3HAaBaTCJIbHBIX 3a/1a4

Bnagenue ocHoBaMH MOHSATHMHOIO ammapara ¥ CUMBOJIMYECKOTO S3bIKa XUMUU
IUI COCTaBJIEHUS (POPMYJI HEOPraHMYECKUX BEILIECTB, YPABHEHUN XHMHYECKUX
peakiuii; ocHoBaMu XxuMudeckoit HomeHksatypsl (IUPAC u tpuBranbHON)

YMeHne oOBICHATH CBSI3b TMOJIOKEHUS djemMeHTa B [lepmonnueckoil cucreme ¢
YHCIOBBIMA XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB XHMHUYECKUX SJIEMEHTOB
(coctaB u 3apsj a1pa, 00I1Iee YKHCIIO SJIEKTPOHOB), PACTIPECICHUEM JIEKTPOHOB
10 SHEPreTUYECKIM YPOBHSM aTOMOB MEPBBIX TPEX MEPHOJIOB, KAUS U KAJIbIIHS

IIpencraBieHne O NEPUOAMYECKOM 3aBUCHUMOCTH  CBOMCTB  XUMHYECKHX
AJIEMEHTOB (paguyc aToMa, 3JIEKTPOOTPHULATENbHOCTb), MPOCTHIX MU CIIOKHBIX
BEIIECTB OT IOJIOKEHUs 3JeMeHTOoB B Ilepmonmueckoil cucreme (B MaibIX
nepuojax U TJIaBHBIX MOATPYIIAX) U AJIEKTPOHHOIO CTPOSHUS aToMa

YMmeHue kinaccuuuupoBarh:

7.1

XUMHUYCCKHUC 3JICMCHTLI

7.2

HCOPTaHNYCCKUC BCIICCTBA

7.3

XUMHUYCCKHUEC PCAKIINU

YMeHHE OnpeNeisiTh:

8.1

BAJICHTHOCTD U CTCTICHb OKHCJICHUA XUMHUYCCKHUX DJICMCHTOB, 3apsAd MOHA

8.2

BHUJI XMMHYECKOM CBS3U U THUII KpHCT&J’IJ’IH‘IGCKOI’I CTPYKTYPLBI B COCIUHCHUAX

8.3

XapaKkTCp CPCaAbl B BOAHBIX paCTBOPAX BCIICCTB (KI/ICJ'IOT, OCHOBaHHﬁ)

8.4

OKHCJIHTCIIb 1 BOCCTAHOBUTCIIb

YMmenue XapPaKTCPU30BAThH (I)I/I3I/I‘{CCKI/IC 1 XUMHYECKHE CBOMCTBA:

9.1

MPOCTHIX BELIECTB (KHCIOPO, 030H, BOJOPOJ, Tpadur, anMas, KpeMHH, a3oT,
bocdop, cepa, XJI0p, HATPU, KaJMil, MarHUM, KaJIbIIUH, ATFOMUHUH, JKEJIe30)

9.2

CIIOKHBIX BEIIECTB, B TOM YHCJE HMX BOJHBIX pPacTBOPOB (BOJa, aMMHaK,
XJIOPOBOJIOPO/I, CEPOBOJIOPO, OKCHUJIBI U TUAPOKCHABI MeTayioB | - 1A rpymm,
amomunusi, meau (1), munka, xeneza (11 u 1), oxcunsr yraepona (I u 1V),
kpemuns (1V), azora u docdopa (Il u V), cepsr (IV u VI), cepancras, cepHas,
a30THCTas, a30THas, pochopHas, yroapHasi, KDEMHHEBAst KCIIOTA U UX COJIN)

9.3

MPOTHO3UPOBATH U XAPAKTCPU30BATH CBOMCTBA B€IICCTB B 3aBHCHUMOCTH OT HX
coCTaBa MU CTPOCHHUA, NMPHUMCHCHUC BCHICCTB B 3aBUCHMMOCTH OT HX CBOﬁCTB,
BO3MOXHOCTb MPOTCKAHUA XUMHWYCCKUX HpeBpaH_ICHI/Iﬁ B pPa3JIMYHLBIX YCJIOBUAX




10

YMeEHHE COCTaBIIATb MOJIEKYJISIPHBIE M MOHHBIC YPaBHEHHUs DPEAKLUN, B TOM
4ucCIe:

10.1 peakIuii HFOHHOTO OOMeHa

10.2 OKHUCJIUTEIHHO-BOCCTAHOBUTEJIbHBIX PEaKIUil

10.3 WUTFOCTPUPYIONIUX XMMHYECKHE CBOMCTBA M3YYCHHBIX KJIACCOB (Tpyrm)
HEOPTaHMYECKUX BEIICCTB

10.4 MOJITBEPIKIAIONIUX TEHETHYECKYIO B3aHMOCBSI3b MY HUMU

11 YMeHne BIYUCIATH (IPOBOIUTH PACUETHI):

111 OTHOCHUTEIIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BEIIECTB, MACCOBYIO JOJIIO
XUMHYECKOTO JJIEMEHTA B COSAMHCHHUH

11.2 MACCOBYIO JIOJIKO BEILIECTBA B paCTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €r0 MacCy, 00bEeM ra3on

11.4 [0 YPAaBHEHUSAM XUMHYECKHX pPEAaKIMi M HaXOAUTh KOJUYECTBO BEIIECTBA,
00BEM M MACCy PEareHTOB WIH MTPOJIYKTOB PEaKIINU

12 Bnanenue (3HaHHE OCHOB):

12.1 OCHOBHBIMM METOJaMH HAy4YHOTO TIO3HaHUs (HAONIOZECHUE, W3MEpPEHHUE,
HKCIIEPUMEHT, MOJICTTUPOBAHUE) NIPH U3yUYECHUH BEIIECTB U XUMHUYECKUX SIBICHU;
yMeHue chopMyITUpOBaTH MPOOIEMY U IPEUIOKHUTH ITYTH €€ PEIICHUS

122 0e30macHOil pabOThl C XMMHMYECKHMHU BEIECTBAMH, XUMHUYECKOW MOCymoil u
71a00paTOPHBIM 000PYI0BAaHUEM

12.3 mpaBWiIaMd 0€30MacHOro OOpaleHHs C BeUIeCTBAMM, HCIIONb3yeMbIMH B
MTOBCETHEBHOH JKHU3HH, TIPABHIJIAMU TTOBEJCHUS B MEJSAX COCPEKESHUS 30POBhS U
OKpYy’Karollel MPUPOJHON Ccpeibl; MOHUMaHUE Bpeaa (OMacHOCTH) BO3JACHCTBUS
Ha JKMBBIE OpPraHWU3MBI ONPEICIICHHBIX BEIIECTB, CIIOCOOOB YMEHBIICHHUS U
MIPEIOTBPAIIEHHUS X BPETHOTO BO3ACHCTBHUS

13 Hannume mpakTUYecKHMX  HABBIKOB  IJIAHUPOBAHUS W OCYIIECTBIICHUS
CJICTYIOIINX XUMHUYECKUX IKCITIEPHUMEHTOB:

131 U3Y4eHHE U ONHCaHHe (U3MYECKHX CBOMCTB BEIIECTB; O3HAKOMJIEHHE C
GU3MYECKUMU ¥ XHUMHYECKUMHU SIBICHUSMH, OIBITHl, WIJUTFOCTPUPYIOLIUE
MIPU3HAKH TPOTEKAHUS XUMHUYECKUX pEaKIni

13.2 u3ydeHue cnocoOoB pa3eseHus cMecen

13.3 MOJIy4eHUE KHCIOpOJa M HU3YYEeHHE €ro CBOWCTB; IMOJyY€HHE BOAOPOJA U
M3Y4YE€HHE €ro CBOMCTB; MOJyYEHHUE YIJIEKHCIOrO Tra3a U U3y4YeHHE €ro CBOWCTB;
MOJIyYeHNE aMMHaKa ¥ U3y4YeHHE ero CBONCTB

13.4 IIPUTOTOBJICHUE pacTBOpPOB C OIPEIECICHHOW MacCOBOM JOJIEH

pPacTBOPEHHOIO BELIECTBA

13.5 MPUMEHECHUE WHAUKATOPOB (JaKMyca, METWJIOpaHka W (eHonTarenHa) s

OIIpeieNICHUs XapaKTepa Cpe/ibl B pacTBOpax KUCIOT U HIeI0oue




136 HCCIEAOBAHUE U ONMCAaHUE CBOMCTB HEOPTaHMYECKUX BELIECTB PAa3INYHbIX|
KJIACCOB; U3YYCHHUE B3aUMOACUCTBUS KUCIOT C METAJUIAMH, OKCHJIAMHA METAJIOB,
pacTBOPUMBIMU U  HEPACTBOPUMBIMU OCHOBAHUSMH, COJIAMH; IIOJIyYEHUE
HEpPACTBOPUMBIX OCHOBAHUI; BBITECHEHHWE OJHOIO METAJIa APYTUM M3 PacTBOpa
COJIU; McclieZloBaHuEe aM(OTEPHBIX CBOMCTB T'UAPOKCUIOB ATFOMUHUS U LIMHKA

13.7 pelieHue HKCIEePUMEHTANbHBIX 3a7a4 1o TeMmaMm: "OCHOBHBIE KJIAcChl
HEOPraHUYECKUX CcoequHEHHI"; "DneKTpoauTHYECKas JHcconuanus'’;
"BaxkHelIlIne HeMeTauIbl U HX coeaunHeHud'"; "BakHelinne MeTaIbl M HX
coenuHeHus"

13.8

XMMHUYECKHE OKCHCPUMEHTHI, HUIIOCTPUPYIOUIME MPU3HAKK  IPOTCKAHMS
peakiuii H'OHHOTro 00MeHa; KaYeCTBEHHBIC PEaKIMU Ha IPUCYTCTBYIOIIUE B
BOJHBIX PACTBOPAaX HWOHBI XJIOPHI-, OpOMHUI-, MOIUI-, cyibdar-, docdar-,
KapOOHAT-, CWJIMKAT-aHUOHBI, THIPOKCUI-UOHBI, KaTHOHBI aMMOHWs, MarHus,
KaJbLus, alIOMUHUS, Kene3a (2+) u xxenesza (3+), menu (2+), uMHKa

14 YMeHue:

14.1 MIPEACTABIATh pe3ynbTaThl AKCIEpUMEHTa B (GopMe BHIBOJOB,
J0Ka3aTeNbCTB, TpahUKOB W TAONWII W  BBSIBIATH  OMIUPHYCCKUC
3aKOHOMEPHOCTH

14.2

YCTaHABJIMBATL  CBA3W  MCXKIY  PCaJIbHO Ha6J'IIOI[aeMBIMI/I XHUMHUYCCKUMU
SABJICHUAMMA U ITpoHeCCaMH, NPOUCXOJAIINMHA B MaKpO- U MUKPOMUPCE, OOBSACHATH)
IIPUYHNHBI MHOFOO6pa3I/ISI BCIICCTB

Hepeuenb J1emenmoe codepofcanu}l, npoeepaemsvlx Ha OCHO6HOM zocydapcmeennom
IK3aAMeHe no xumuu

Kon [IpoBepsiemMblii 37IEMEHT CoepKaHUs
1 [TepBoHaYaIbHBIC XUMUYECKHE TTOHSATHUS
1.1 UucTeie BemecTBa U cMec. CiocoObl pa3ielieHus: cMecei
1.2 ATOMBI ¥ MOJIEKYJbl. XUMHUYECKHE dJeMeHThl. CHMBOJBI XMUMHYECKUX 3JIEMEHTOB.
ITpocThie U CII0KHBIE BEIIECTBA.
1.3 Xumuyeckasi ¢dopmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHX JJIeMEHTOB. CTerneHb)
OKHCJIEHHUS
14 3akOH TOCTOAHCTBAa cocraBa  BemiecTB.  OTHOCUTENbHAass  aTOMHas — Macca.
OtHocuTenbHAsT MOJIEKYJISIpHAas Macca. MaccoBas A0S XMMHUYECKOrO 3JIeMEHTa B
COEIMHEHUU
1.5 KomnyectBo BemectBa. Monb. MomspHas macca. MomnsipHblii  00beM  Ta3oB.
B3anMoCBA3b KOJIMYECTBA, MACCHI M YHCJIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA
1.6 DuU3nYecKue U XUMHUYECKHE SIBIICHUS. XHUMHUYECKasi PEaklusl U €€ MPU3HAKU. 3aKOH|
COXpaHEHHUs MACcChl BENIECTB. XMMUUYECKHE YPaBHEHUS
2 Ilepuognueckuii 3akoH u Ilepuonmueckas cucrema XMMHUYECKMX 3nemeHToB JI.M.




MenneneeBa. CTpoeHue aTOMOB

2.1

Ilepuonnueckuii 3axkoH. Ilepumommueckas cucremMa XUMUYECKHX diaeMeHTOB J[.M.
MenneneeBa. llepuoasl u rpynnbl. PU3MYECKUH CMBICT MOPSIAKOBOIO HOMEpA,
HOMEPOB I€pHO/1a U TPYIIIHI JIEMEHTA

2.2

Crpoenue aromoB. CoctaB aToMHbIX saep. M3otombl. Onextponsl. CTpoeHue
3JIEKTPOHHBIX 000JI04€K aTOMOB MepBbIX 20 XMMUYECKUX 31eMeHToB [lepuoanueckoit
cucremsl J[.1. Menneneesa

2.3

3aKOHOMepHOCTI/I B HM3MCHCHHM CBOMCTB XHMHYECKHX DJIEMECHTOB MEPBLIX TPEX
IIepuoaos, Kajus, KaJabO U (pam/lyca aTOMOB, QJICKTPOOTPpUIATCIIbHOCTH,
MCTAINIMYCCKUX M HEMCTANIMYCCKUX CBOI\/JICTB) n ux COGI[I/IHGHI/Iﬁ B COOTBCTCTBHUHU C
IIOJIOKCHUEM 3JICMCHTOB B HepHOI[quCKOﬁ CUCTCMC U CTPOCHUCM UX 4dTOMOB

CTpOCHI/IC BCIICCTBA

Xumuyeckass  cBsi3b.  KoBanenTHas ~ (monsipHass W HEMOJIIpHAsi)  CBSA3b.
DIIEKTPOOTPULIATEILHOCTh XUMUUYECKUX 3JIeMEeHTOB. MoHHas cBsi3b. Meramindeckas
CBSI3b

3.2

Tumbl KPUCTAIUTMYECKUX PEIICTOK (aTOMHAs, MOHHAs, METaJUIMYeCcKas), 3aBUCUMOCTh,
CBOICTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKOM PEIIETKU U BHUJIA XUMUYECKOW CBSI3U

Baxneiine MMPEACTAaBUTCIIM  HCOPIraHUYCCKUX  BCIICCTB. Hemeramner u  ux
COCOAMHCHUS. MeTtamisl 1 uxX COCOAMHCHUA

4.1

Knaccugpukaiuss ¥ HOMEHKIATypa HEOPraHMYeCKHX  COEIMHEHHUH:  OKCHJIOB
(coneobpa3zyrole: OCHOBHBIE, KHUCIOTHBIE, aM(OTEpHbIE) U HeCcoJIeo0pa3yrolue;
OCHOBaHMH (IL[€JI0YN ¥ HEPACTBOPUMbBIE OCHOBAHHSA); KUCIOT (KUCIOPOICOIEpKAIUE U
OeCcKUCIOPOAHbIE, OJHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

4.2

®uznyeckue M XMMHUYECKHE CBOMCTBA IPOCTBIX BEUIECTB-HEMETAJNIOB: BOAOPOJA,
XJIOpa, KUCIOPO/a, cepsl, a30Ta, Gpocdopa, yriepoaa, KpeMHHUS

4.3

duszndeckrue U XUMHYSCKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJUIOB: JIMTHUA, HATPUA,
Kajaus, Marayvs 1 KaJlbIiyuAa, aIIOMUHHKA, XKEIIC3a. 3HCKTpOXHMI/I‘{eCKHﬁ pan HaHpH)KeHI/Iﬁ
MCETAIJIOB

4.4

DuU3NYECKUE U XUMUYECKHE CBOMCTBA BOJIOPOIHBIX COETUMHEHU HEMETAIIIIOB:
XJIOPOBOJIOPOJIA, CEPOBOJIOPOJIa, AMMHAKA

4.5

duznyeckue U XUMUYECKUE CBOKCTBA OKcHI0B HeMeTamoB: cepsl (1V, VI), azora (1,
IV, V), dochopa (1, V), yrnepona (I, 1V), kpemuus (IV). Ilonydenue okcumon
HEMETAIIJIOB

4.6

Xumnueckue cpoiictBa okcunoB: metamioB |A - IHIA rpynn, uunka, menu (Il) u
xenesa (11, 111). TToxy4yenne OKCHIOB METAJIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAaHMH © aM(OTEpPHBIX THAPOKCHUIIOB (HA TMPUMEPE
THJIPOKCUIOB QIIOMUHUS, *Kene3a, UuHKa). [lomyueHne ocHOBaHM M aM(OTEpHBIX|
TUAPOKCHIOB

4.8

OO0mue XUMHUYECKHE CBOMCTBA KHCIOT: XJOPOBOJOPOJHOHN, CEPOBOJIOPOIHOM,




CEPHUCTOM, CEpHOH, a30THOW, (ocPopHON, KpeMHHEBOU, yroapHOW. OcoObie
XMMHYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOW CEpPHOM M a30THOM KuCHOT. Ilomyuenue
KHCJIOT

4.9 OO6me xuMHUecKue cBoiicTBa cpennux coseit. [lonyuenue coneit
4.10 [Tonydyenue, coOupaHue, paclo3HaBaHWE BOAOPOJA, KHUCIOPOAa, aMMHAKa,
YIJIEKUCIIOrO Ta3a B JabopaTopuu
411 [Tonryyenue ammuaka, CEpHOH W a30THOM KHUCJIOT B MpoMmblinuIeHHOCTH. OOmmue
CrocoObI MOJYUYEHUs] METAJIJIOB
4.12 ["eHeTHUECKas CBSA3b MEXTY KJIACCAMH HEOPTaHMYECKUX COCTMHEHUI
5 XUMUYECKUE PEeaKINU

5.1 Knaccudukanus XuMHYECKUX PEeaKIfil MO pa3IMyHbBIM MPU3HAKAM: 110 YHCIY U COCTaBY
YYaCTBYIOUIMX B PEAKIMH BEIIECTB, MO TETIOBOMY 3(PQEKTy, M0 N3MEHEHHIO CTETICHEH
OKHCJICHUS XMMHUYECKHUX JIEMEHTOB

5.2 TemnoBoit 3pdexT XUMUYECKO peakluu, TePMOXHMHUYECKHE YpaBHEHHS. DK30- U
DHJIOTEPMHYECKHE peakinu. TepMOXUMUYEeCKHEe YPaBHEHUS

5.3 OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE  peakiuu. OKUCIAUTENTM U BOCCTAHOBUTEIIU.
ITpoueccsl OKHCIICHUS U BOCCTaHOBJICHHUSI. DIEeKTPOHHBIN OanaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHON PEAKIIUU

5.4 Teopust >nEKTpONIUTHUECKOW Juccormanuu. KaTuoHbl, aHWUOHBL. DIEKTPOJHUTHI U
HERIeKTPoNUThl. CUITbHBIE U clla0ble 2NIeKTPONIUThL. CTeneHb AUCCOIUAINH

5.5 Peaxiiuu nonHoro oOMeHa. Y clioBUs IPOTEKaHUS PEaKIii HOHHOTO 0OMEHa, TIOJIHBIE U
COKpAIlleHHbIE MOHHBIE YPaBHEHHsI peaKIui

6 XuMHUS U OKpYyKarolas cpena

6.1 BemectBa u Marepuanbl B TIOBCEIHEBHOM JKM3HM ueloBeka. beszomacHoe
UCTIOIB30BaHUE BEIIECTB W XMMHUYECKHX peakiuii B jabopatopuu u Obity. [lepBas]
MIOMOII[h MPU XUMUYECKUX 0KOTaX U OTPABJICHUAX

6.2 XUMHYECKOE 3arpsi3HEHUE OKpYXKarollel cpenbl (KUCIOTHBIE IO, 3arpsi3HEHUE
MOYBHI, BO3/IyXa U BOJOEMOB), CITIOCOOBI ero mpenoTpaiieHus [Ipenensuas qomyctumast
koHueHTpauus Bemects (IIJIK). Ponb xuMum B pemieHuu 3KOJOTHYECKHX MpoOIeM.
VYcunenne napHUKoBoro 3pdexTa, pa3pynieHue 030HOBOTO CIIOS

6.3 [Tpumenenne cepsbl, a3ora, ¢ocdopa, yriepoaa, KpeMHUSI U UX COCAMHEHUH B OBITY,
MEIWIIMHE, TPOMBINIICHHOCTH M CEIbCKOM XO3sUCTBe. lIpuMeHeHue MeTauioB U
CIUIaBOB (CTajb, YYTyH, JIOpATIOMHHHM, OpoH3a) B OBITY M IPOMBIIIIEHHOCTH HX
coeauHeHuil. IloHATHE O KOPPO3MM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aILUTHI UX OT|
KOPpO3UHU

6.4 [IpupoaHble UCTOYHUKU YTJIEBOJOPOOB (Yrojb, MPUPOAHBINA Ta3, HEPTH), TPOTYKTHI

ux nepepadoTku (OeH3UH), UX POJIb B OBITY U IPOMBIIIJICHHOCTH




6.5 [TepBoHaYaNbHBIC MOHATHUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSX YTIepoaa]
(MeTaH, 3TaH, STWJICH, allETHJICH, dTAHOJI, TJIMIEPHH, YKCyCcHas Kuciota). [loHstue o
OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: JKUpPAX, OeNKax, YriaeBoAax - U UX POJIH B KU3HU
YeJIoBeKa

7 Pacuersr:

7.1 1o hopMysaM XUMHUYECKUX COSTUHEHUN

7.2 Macchl (MaccoBOi) JT0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 110 XUMUYECKUM YPABHCHHSIM

Jannast pabodast mporpamma pa3paboTaHa Ha oCHOBe aBTOpcKo# mporpammbl O.C.I'abpuensHa u
denepanbHOr0 KOMIIOHEHTAa TOCYAApCTBEHHOTO CTaHIapTa oOmero oOpa3oBaHUs IO XHMHHU.
(O.C.T'abpuensia [Iporpamma kypca xumun s 8-11 kmaccoB 00meo0pa3oBaTeIbHBIX YUPESKISHUI
/ O.C.I'abpuensiH. — 2-e u3ganue, mnepepaboranHoe u jgomnonHeHHoe — M.: Jlpoda, 2005.).
ABTOpCKOW mporpamMme COOTBETCTBYeT yueOHuMK: «Xumus & kimace» O.C.l'aGpuenss,
pEeKOMEHI0BaHHBIH MUHHCTEpCTBOM 00pa3oBanus U Hayku P® / 10-¢ u3ganue, nepepaboTaHHOE —
M.: JIpoda, 2010 (MoKHO HCITOJIB30BATh U paHee u3nanHble yueouuku O.C.Iabpuensaa).
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