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PaGouasi nporpaMmMa OCHOBHOTO
obmero oopazosanus (OI'OC)

ITo mpenmery xumust  Kmacc 8 -9

Pabouass mporpamMMa 1o XHMHHU TIOCTPOCHa Ha OCHOBE (YHIAMEHTAIBLHOTO SiApa COACPIKaHUS
OCHOBHOTO 00IIero o0pa3oBaHMs, TPeOOBAHUI K pe3ysbTaTaM OCBOCHHsSI OCHOBHOW 00pa3oBaTEbHOM
IpOTrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHus, TPEOOBaHHI K CTPYKTYpEe OCHOBHOW 00pa3oBaTEbHOM
pOTrpaMMbl OCHOBHOTO 0O0IEro oOpa3oBaHMsl, IMPOIMUCAHHBIX B {DenepaibHOM TOCYAapCTBEHHOM
00pa3oBaTebHOM CTaHJapTe OCHOBHOTO oOmero oOpa3oBanus, a Takxke KoHuenmum mayxoBHO-
HPaBCTBEHHOT'O Pa3BUTHUS M BOCIIUTAHUs rpaxnaHuHa Poccuu.

[IperonaBanme yueOHOTO Kypca «XHWMHUU» B OCHOBHOH IIKOJIE OCYIIECTBISIETCS B COOTBETCTBUU C

OCHOBHBIMH HOPMATHBHBIMU JOKYMCHTAMU U HHCTPYKTUBHO METOANYCCKUMU MATCPUAIIAMU:

v’ 3akon Poccniickoit ®exnepannn «O6 06pasoBannu B Poccuiickoit ®eeparmm» ot 29.12.2012r.

Ne273-®3;

v’ DesepalbHbIi FOCYIapCTBEHHBIH 0OPA30BATEIbHbIH CTAHAAPT OCHOBHOTO OOIIEro 06pa3oOBaHMS,
YTBEpKJICHHBIA TIpuKkazoM MunoOpHayku Poccun ot 17.12.2010 Ne 1897 «OO0 yTBepkaeHuu u
BBEJICHUU B JICUCTBHE (DeIepabHOTO rOCyIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa OCHOBHOTO

ob1mrero oopazoBanus» (B pel. nmpukaza MunoopHayku Poccun ot 29.12.2014 Nel644)

v Xumus. PaGoume nporpammsl. Ilpenmernas munus yueGuuko O. C. T'aGpuensua, U. T.
OctpoymoBa, C. A. CraakxoBa. 8—9 kiaccel: yueOHoe mocobue A o0I1eo0pa3oBaTebHbIX
opranm3aiuii / O. C. T'abpuensn, C. A. CrankoB — M.: IIpocsemenne, 2019. ( ABTopckas

porpamma)
v" B cootserctauu ¢ OOII 000 MBOY COIII Ne 4 ¢. OKT6pbckoe

esan kypca:

-Dopmuposanue y ydaumxcs 1eIOCTHOM €CTECTBEHHO — HAYYHON KapTUHBI MHUPA.

-Pazeéumue 1no03HaBaTEIHHBIX UHTEPECOB, MHTEIUICKTYATbHBIX U TBOPUECKUX CIIOCOOHOCTEN yuammxcs B
nporiecce U3yueHHsl XUMUYECKON HayKH U e€ BKJIa/ia B COBPEMEHHBIH HAYYHO - TEXHUYECKUN MTPOTpece;
dbopMHpOBaHHE BAKHEUIIUX JIOTHYECKUX OIEpaluil MbIIUICHUS (aHaiu3, CHHTE3, 00oOIeHue,
KOHKpETH3aIsi, CPaBHEHUE U Jp.) B MPOLIECCE MO3HAHUS CUCTEMbl BKHEUIIUX MOHITHHA, 3aKOHOB H
TEOpHUH O COCTaBE, CTPOCHUH, CBOMCTBAX W MMPUMECHEHUH XHMHYCCKHUX BEIIECTB.

-Bocnumanue yOoexaEHHOCTH B TOM, YTO NPUMEHEHHUE ITOJIYYCHHBIX 3HAHUA W YMEHHU 10 XUMHH
SIBJISIETCSI 0ObEKTHBHOW HEOOXOIUMOCTHIO 11t 0€30MaCHOM pabOTHI C BEMIECTBAMU U MaTepHalaMH B OBITY
Y Ha MPOU3BOJICTBE.

-Ilpoekmuposanue u peanuzayusa BHITYCKHUKAMH OCHOBHOM IIKOJIBI JIMYHOW 0O0pa3oBaTeIbHOM
TPaeKTOPUU: BHIOOP Mpoduist 00ydeHus B CTapIei MKoIe Wik MPpophecCHOHATLHOIO 00pa30BaTeIbHOTO
YUPEKICHUSI.

-O¢nadenue KawYesviMu KOMRemeHyuamu: YIeOHO-TI03HABATEIbHBIMU, HH()OPMAIIMOHHBIMH,
[IEHHOCTHO-CMBICJIOBBIMH, KOMMYHHKATHBHBIMH.



Jlns mocTrKeHUs 3THUX Iiefiel B Kypce XMMHUHM Ha CTYIIEHH OCHOBHOT'O OOIIEro 00pa30BaHUS PEIIAIOTCS

CIeyIOIIKe 3a1a4M:

v (dbopMUpYIOTCS 3HaHUA OCHOB XUMHUYECKON HAyKH — OCHOBHBIX (DaKTOB, MOHSATUHN, XUMHYECKHX
3aKOHOB U TEOPHIi, BEIPAXKEHHBIX MIOCPEICTBOM XUMUYECKOTO A3BIKA;

v Pa3BUBAIOTCA YMCHHA Ha6JIIOI[aTB n 00BACHAIOT XUMHNYCCKHUEC ABJICHUA,
IPOUCXOAIINE B HpPHUpPOJE, JaO0OPAaTOPHBIX YCIOBUAX, B OBITY M Ha IPOU3BOJCTBE;

v 1puoGpeTaroTcs ClelHaTbHEIE YMEHHS M HABBIKA 110 GE30IaCHOMY OOPAIEHHIO C

XMMHYECKUMH BELIECTBAMH, MaTepUallaMU U TIPOLIECCaMHU;

v (bopMHpyeTCcs TYMAaHUCTHYECKOE OTHOILIEHHE K XMMHUHU KaK ITPOM3BOANUTEIILHON CHIle 00IEeCTBa, €
MOMOIIBIO KOTOPOH peIatoTcs II00aabHble IPOOIEMbl YEJIOBEUECTBA;

v OCYLIECTBJISAETCS MHTErPaMsl XUMUYECKOM KapTUHBI MUpa B €AMHYIO HAYYHYIO KAPTUHY.
MECTO YYEBHOI'O ITIPEJMETA B YYHEBHOM IIVIAHE

®denepanbHbIN TOCYIapPCTBEHHBIN 00pa30BaTEIbHBIN CTAHIAPT MPEeAyCMaTPUBAET U3yUeHHE Kypca
XMMHUHA B OCHOBHOHM IIIKOJIE KaK COCTAaBHOW YacTH IpeIMeTHOM obsactu «EcTecTBeHHOHay4YHbIE
IIPEIMETBD».

Kypc xumun B 8—9 kiaccax paccuuTaH Ha 2 4aca B Henento B o0beme 136 ydeOHBIX 4acoB.
N3yuenue 3Toro Kypca 1aeT BO3MOXKHOCTb BBIITYCKHUKY OCHOBHOM IIKOJIbI yeHeIHO caaTh OI'D no xumun
KaK [IpeMeTa 1o BbIOOpY.

[Ipemiaraemerii Kypc, XOTS M HOCHUT OOIIEKYJIbTYPHBIM XapakTep M HE CTaBUT 3aJady
npodeCCHOHATBLHOM MOATOTOBKY 00YYaIOIUXCsl, TEM HE MEHEe, TI03BOJISIET UM ONPEACITUTHCS C BBIOOPOM
npoduiis o0ydeHus B cTapieil mKoie.

YYEBHO-METOAUYECKOE OBECIIEYEHHUE

YMK «Xumusa. 8 - 9xnaccor»

1. Xwumusa. 8 knacc: yueOHUK it oOmeobpazoBarenbubix opranusamnuii / O. C. IN'abpuensn, U. T
Octpoymos, C. A. CnagkoB. — M.: [Ipocsemenue, 2019

2. Xwumus. 9 kiacc : yueOHuUK Juis o01eo0pa3oBaTesibHbIX opranuzanuii / O. C.

I"aGpuensH,

N. T. Octpoymos, C. A. CnagkoB. — M.: [Ipocseuienue, 2019

3. Tabpuenssa O. C. Xumusa. Meronudyeckoe mocobue st 8 kiacca ydyeOHOe mocobue s
obmeobpaszoBarenbubix opranuzanuii / O. C. I'abpuensu, . B. Akcénona, U. I'. OctpoymoB. —
M.: IIpocBemienue, 2019

4. Tabpuensn O. C. Xumua. COOpHUK 3a1a4 U ynpaxHeHUH. 8 - 9 kiacc: yyeOHoe mocobue st
obmeobpaszoBarenbubix opranm3anui/ O. C. I'abpuensn, M. B. Tpury6uak M.: IIpocBemenue,
2019

5. Tabpuenssu O. C. Xumumsa. Pabowas Terpamp. 8 Kiacc: yueOHoe Tmocodue  JUIs
obmeoOpa3zoBarenbubix opranuzanuid / O. C. T'abpuemnsn, C. A. Cnankos, U. I'. OctpoymoB. —
M.: IIpocBenienue, 2019



Conep:xkanue nporpaMmmbl
Xumus 8 kiacc
(68 yacos, 2 yaca B HeJ1€J110)

HavanbHble NOHATHSA U 3AKOHBI XUMHUH

Tena u BemectBa. CBOWCTBA BEIIECTB. DTAIOHHBIE (PU3HUECKUE CBOICTBA BeliecTB. MaTepualsl U
MaTepuanoBeaeHue. Polb XUMUM B KU3HU COBPEMEHHOTO oOmecTBa. OTHOIIEHHE O0IIecTBa K XMMHHU:
xeMopuus u xemopoOousi.

Meroast u3ydenuss xumuu. HaOmonenue. OkcnepumeHT. MogenupoBanue. Mojenu
MaTepuaibHbIC U 3HAKOBBIE UM CUMBOJIbHBIE.

I"a3p1. XdKunkoctu. TBEpaAble BemecTBa. B3auMHble nepexobl MEXIy arperaTHbIMU COCTOSIHUSIMU
BEIIIECTBA: BO3TOHKA (CyOnuManus) ¥ JecyOonumanus, KOHACHCAUs M UCHapeHHe, KPUCTAILIH3alHs U
IUIaBJICHUE.

®dusnueckue siBaeHus. YucTele BenlecTBa U cMecu. ['oMOreHHble U reTeporeHnsie cmecu. Cmecu
razoo0pasubie, xuakue U TBEpHAbIe. CrocoObl pa3/ieleHus] CMeceil: MeperoHka, Wid IUCTHILISIuS,
OTCTanBaHWe, (PUIBTPOBAHUE, KPUCTAILTU3AIMS WIN BhITapuBaHue. Xpomarorpadus. [Ipumenenue 3tux
croco60B B 1a00paTOPHOI MpaKTHKE, HA IPOU3BOICTBE U B OBITY.

XHUMHUYECKUE FIEMEHThl. ATOMBI U MOJIEKYJIbl. [IpocThie U CloXKHbIE BenlecTBa. AJUIOTPONHS Ha
npumepe kuciiopoaa. OCHOBHBIE NOJIOKEHUS aTOMHO - MoJIeKyJsipHoro yuenus. Moubl. Bemectsa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHSI.

3Haku (CUMBOJIBI) XUMHUYECKUX 3JeMEHTOB. MH(popMalus, KOTOPYI0 HECYT 3HAKH XUMHYECKHX
AJIEMEHTOB. OTHUMOJIOTUSl HA3BaHWH HEKOTOPBIX XMMMUYECKHUX 3jieMeHTOB. [lepuoguueckas talnuia
xuMHudeckux sneMeHtoB J[. M. MeHneneeBa: KOPOTKONEPHUOIHBIA W JJIMHHONEPUOAHBIM BApUAHTHI.
[lepuoast u rpynnsl. ['maBHas u moGodHas nmoArpynnsl, Wik A- u b-rpynmnel. OTHOCHTENbHAS aTOMHAas
Macca.

Xumunueckue Gopmynsl. UHaekcel u koad¢duuuenTsl. OTHOCUTENbHAS MOJIEKYJISIpHAs Mmacca.
MaccoBasi 70151 XUMHUYECKOTO 3JIEMEHTa B coeAMHeHUH. MHdopmarus, KOTopylo HECYyT XMMHYECKHe
bopMybI.

Banentnocts. CtpykTypHBbIe (HOpMYIBl. XUMHUYECKHE AJIEMEHTHI C TMOCTOSHHOW U TIEPEMEHHOMN
BAJICHTHOCTHI0. BBIBO (pOpMyIIbI cCOeiHEHMs IO BaleHTHOCTH. OnpeieneHue BaIeHTHOCTH XUMHUYECKOTO
aneMeHTa 1o ¢popmyie BemecTBa. CocTaBieHHe Ha3BaHUM COEMHEHUI, COCTOSIIIUX U3 IBYX XUMHUYECKUX
3JIEMEHTOB, 110 BaJICHTHOCTH. 3aKOH ITOCTOSHCTBA COCTaBa BEIIECTB.

XuMu4YecKkue peakuuu. PeareHTbl M TpOAYKTHI peakuuu. [Ipu3HaKM XUMHYECKHUX PpEAKIUMA.
VYcnoBusa uMx mpoTekaHusl U NpekpamieHus. Peaknuu ropeHus. JK30T€pPMUUECKHE U DHIAOTEPMUYECKHE
peakuuu.

3aKOH COXpaHEHHUSI Macchl BelIeCTB. XuMuYeckue ypaBHeHUs. CocTaBleHHE XUMHYECKHX
ypaBHeHM. THpOpMaLus, KOTOPYIO HECET XUMUYECKOE YpaBHEHHE.

Krnaccudukanys XuMHuecKkux peakivii o cOCTaBy U YUCIY PEareéHTOB U MPOIYKTOB. THIIBI
XUMHUYECKUX peakuuid. Peakuuu coennHenus, pazaoxkeHus, 3amelienns u oomena. Karanuzaropsl u
KaTajus.

JdemMoHcTpauuu
e Komekuus MaTepuanoB U U3JEJINN U3 HUX.
* Mojenu, UCIIONIB3YEMbIE Ha YPOKax (pU3HMKH, OMOIOTUHU U reorpadum.
*  OObEMHBIE U IAPOCTEP>KHEBBIE MOAETH HEKOTOPHIX XMMUYECKHX BEILIECTB.
*  Mogenu KpUCTaUIMYECKUX PEIETOK.
e Cobupanue npubopa i NOJTy4EHHUs ra3a u poBepKa ero Ha FrepMEeTUYHOCTb.
* Bosronka cyxoro npaa, ioqa uin HadTaaruHa.

M AFpeFaTHbIe COCTOAHUA BOJBI.



* Paznenenue IByX HECMENIMBAIOIIMXCA KUAKOCTEN C TOMOIIBIO ACIUTEIHHON BOPOHKH.

* Jluctmmistop u ero padora.

* VYcraHoBKa A QUIBTpOBaHUsA U €€ paboTa.

* VYcraHoBKa JJis BbIapuBaHus U e€ paboTa.

*  Komnekius ObITOBBIX MPUOOPOB Ui (PUIBTPOBAHUS BO3IyXa.

* Paszgenenue Kpacsimero BemiecTsa promacrepa ¢ moMoIIp0 OyMaxHOU Xpomarorpaduu.
*  Mogenu aloTPONHBIX MOAU(UKAIINI yTIepoaa U Cepbl.

* [lonydenue o30Ha.

* Tloprpersi 1. 4. Bepenuyca u JI. 1. Meneneesa.

* KopoTkonepuoaHslii U JUIMHHONIEPUOAHBIA BapuaHThl lleproanueckoi cucremsr /.
. Meunneneena
* KoHcTpynpoBaHue MIapOCTEPKHEBBIX MOJEIIEH MOJIEKYIL.

* Amnnapar Kunmna.

* Pa3znoxenue Ouxpomara aMMOHHUSL.

* T'opeHue cepbl 1 MarHUEBOM JICHTHI.

* Tloptpersl M. B. Jlomonocosa u A. JI. JlaBya3be.

*  OmBITHL, WLTIOCTPUPYIONIUE 3aKOH COXPAHEHUS MacChl BEIIECTB.

* Topenue ¢docdopa, pacTBopeHUE MPOAYKTa TOPEHHS B BOJE M HCCIEIOBAHHE IOIYyYEHHOTO
pacTBOpa JIAKMYCOM .

* BszaumopeicTBHE COJISTHON KUCIOTHI C IUHKOM.

* [lomyuenue rugpokcuna menu(Il) u ero paznoxxenue npu HarpeBanuu. JlabopaTtopHbie ONbITHI
O3HakoOMJIEHHE ¢ KOJUIEKIIHEeN 1a00paTOpHOM MOCYbI.
ITpoBepka mpubopa 1 MOTyYeHHs Ia30B Ha TePMETHYHOCTb.
O3HakOMJIEHHE ¢ MUHEpaJaMH, 00pa3yOIMMH IPAHHUT.
[IpuroroBneHne reTeporeHHON CMECH IOPOIIKOB CEPBI U JKEJIE3a U UX PA3ICIICHUE.
B3aumoneiicTBre pacTBOPOB XJIOPUIOB U MOAXIIOB KaJIMs C paCTBOPOM HHUTparta cepedpa.
[Tonyuenue runpokcuna meau(Il) u ero B3aumoielicTBUE C CEPHON KUCTOTOM.
B3aumMozeicTeue pacTBopa coabl ¢ KUCIOTOM.

[IpoBepka 3aKOHa COXpaHEHUsI MACChl BELIECTB Ha MPUMEPE B3aUMOICHCTBUS MIETOYN U KUCIOTHI.

©ooNOoO kR DR

IIpoBepka 3aKk0Ha COXPaHEHHs MacChl BEIECTB HA IPUMEPE B3aUMOACHCTBHUS IENOYH U COJIN JKETIe3a
().
10. Pasnoxenue mepokcuIa BOAOPOAA C IIOMOMIBIO okcuaa Mapranmna (IV).

11. 3amemienue xene3oM MeIM B MEJHOM KYIIOPOCE.
IIpakTnyeckune padorTnl

1. 3umakomcTBO ¢ naGoparopHbIM 000pyAOBaHHMEM. [lpaBuia TEXHUKHM O€30IACHOCTH NPU paboTe B
kabuHere xumun. Hexkotopsie BuabI padoT.

2. AHanu3 nouBbl
Bazkneiinue npeacTaBuTe/ Il HeoOpranuvyeckux BenlecTB. KojimuecTBeHHbIE OTHOIIIEHUS] B XMMUH
CocraB Bo3ayxa. [lonsatre 06 00EMHOM 10JI€ KOMITOHEHTA TPUPOIHON Ta30BOM CMECU — BO3yXa.
Pacuér 00b€Ma KOMITOHEHTA Ta30BOM CMECH TI0 €r0 00BEMHOM /10J1€ M HA00OPOT.
Kucnopoa. O3on. [lomyuenne xucnopona. Cobupanue U pacro3HaBaHHE KUCIOPoaa. XUMHUYECKUE
CBOMCTBa KHCJIOPOJIa: B3aUMOJCHCTBHE C METAJNIaMU, HEMETaJUTAaMH M CJIOKHBIMH BEIICCTBAMHU.
[Ipumenenue kucnopoaa. Kpyropopot kucimopojia B mpupo/ie.



Oxkcuapl. OOpazoBaHue Ha3BaHWN OKCUIOB 10 uX dopmyrnam. CoctaBieHre GopMys OKCHIOB MO UX
Ha3BaHusAM. [IpeacTaBuTenu OKCUIOB: BOAA U YIJIEKUCIIBIN a3, HEral€Hast U3BeCTb.
Bonopon B mpupoae. dusnyeckue 1 XMUMHYECKUE CBOKMCTBA BOJOPOAA, Er0 IOJIIY4YEHUE U IPUMEHEHUE.

Kucnotsl, ux cocraB u knaccudukarus. Mamukaropsl. Tabmuia paCTBOPUMOCTH.

ConsiHas 1 cepHasi KUCIOTHI, UX CBOWCTBA U IPUMEHEHHE.

Conu, ux cocraB u HaszBaHus. PactBopumocTh coineil B Boxe. IlpencraBurenu conei: Xjiopun
HaTpus, KapOoHaT HaTpus, pocdar KaabLHUs.

[Tocrosinnast ABorazpo. KonunuectBo BemectBa. Mosnb. MossipHas macca. KpatHbie e TMHUIIBI
M3MEPEHMS KOJIMYECTBA BELIECTBA — MUJUIMMOJIb U KUJIOMOJb, MUJUIMMOJISIPHAS U KUJIOMOJISIpHAst
MacChl BELIECTBA.

Pacuérel ¢ HCHONB30BAaHMEM TOHATHUM  «KOJMYECTBO BELIECTBA», «MOJISIpHAs Maccay,
«IOCTOsIHHAsA ABOTaApO».

3akoH ABorajipo. MomsipHbIi 00BEM ra3000pa3HbIX BemecTB. OTHOCUTEBHAS IJIOTHOCTD OJHOTO
rasza 1o JIpyromy.

KpaTHble eauHUIIBI U3MEPEHUs — MUJLTUMOIISPHBIA M KHUJIOMOJSPHBIA 00BEMBI T'a3000pa3HbBIX
BEILIECTB.

Pacuérel ¢ ucnosib30BaHUEM MOHSITHI «KOJIMYECTBO BEIIECTBA», «MOJIIPHAS MACCay, «MOJISPHBII
00BEM Ta30By», «IIOCTOSIHHAS ABOTaAPO».

Pacu€tpl ¢ UCIonb30BaHNEM MOHITUH «KOJIMYECTBO BEIIECTBA», «MOJIAPHAS MACCa», «MOJISIPHBIMA
00BEM Ta30BY», «IUCIIO ABOTAIPOY.

I'unpochepa. KpyroBopor Boabl B mpupoge. Pusznueckue U XUMHUYECKHE CBOWCTBA BOJbIL:
B3aUMO/ICHCTBUE C OKCUAAMMU.

OcHoBanusl, UX cocTaB. PacTBopuMoCTh OCHOBaHMI B BoJie. I3MeHeHue okpacku MHIMKATOPOB B
uiennoyHo cpene. [lpencraBurenu menoye: THAPOKCUIBI HATPHUSL, KAJIUS U KaJbIUs.

PactBopuTens u pactBopéHHoe BeuiecTBO. PactBopbl. PactBopenue. I'mapartel. MaccoBast nomns
pacTBOpEHHOrO  BewlecTBa. Pacyé€rhl, CBA3aHHBIE C HCHOJIB30BAaHUEM  TMOHSTHS «MaccoBas JOJIS
PacTBOPEHHOTO BemiecTBay. JleMOHCTpaLul

* OmpeneneHue coepKaHus KUCIOPOaa B BO3IyXe.
* [TlonyueHue kuciaopoa pa3ioKeHUEM NIEpMaHraHaTa Kajaus U MepoKCcuaa BOAOPOa.
* CoOupaHue METOJIOM BBITECHEHHS BO3yXa U BObI.
* Pacno3HaBaHu€ KMCIOPOJA.
* Topenue maruus, xenesa, yrisi, cepbl 1 pocdopa B KUCIOPOIE.
¢  Komaexus OKCHIOB.
* Tlonyuenue, coOupaHnue 1 pacrio3HaBaHUE BOJIOPOJIA.
* T'openue Bomopoza.
* BzaumopeiictBue Bojopoaa ¢ okcuaom meau(Il).
* Konnekuust MUHEpaIbHBIX KUCIOT.
* IlpaBuno pa3z6aBiieHUs cEpO KUCIOTBHI.
¢  Komgexnus cosen.
* Tabnuua pacTBOPUMOCTH OCHOBAHUH, KHCIIOT U COJIEH B BOJIE.
* HekoTopsle MeTaIbl, HEMETAJIJIBI U COEMHEHMS KOJTMYECTBOM BEIIECTBA B | MOJIb.
*  Monens MossipHOTO 00BEMa Ta3000pa3HBIX BelecTB. JIaGopaTopHbIe ONBITHI
12.  TlomyTHeHHE U3BECTKOBOM BOJBI MPH MPOIYCKAHUH YIIIEKUCIIOTO rasa.
13.  Tlony4enue BoIopoaa B3aMMOJEHCTBUEM [IMHKA U COISHON KUCIOTHI.

14.  PacnosHaBaHWe KMCIOT HHIMKATOPAMH.



15. H3menenue oKpacku UHAMKATOPOB B LIEIOYHOMN CPEJIE.

16.  OsnakomseHHWe ¢ TpenapaTamMy JIOMAIIHEH WM IIKOJBHOMW aNTeYKd — PacTBOPAMH MEPOKCHUIA
BOJIOPOAA, CIIUPTOBOM HACTOMKHU MOJ1a M HAIATBIPHOT'O CIIUPTA.
IIpakTnyeckue padoThI

3. Tlonyuenue, cOOMpaHUE U PACIIO3HABAHUE KUCIOPOJIA.
4. Tlony4enue, cobupaHue 1 pacro3HaBaHUE BOJIOPOIA.

5. TIpuroToBIEHHE PACTBOPOB COJIEH C UX 3aJaHHON MAcCOBOM JOJIEH.
OcHOBHBIE KJIacChl HEOPraHMYeCKUX coequHeHnit O0o0meHre cBeeHuid 00
OKCHJIaxX, UX Kiaccu(UKaIy, Ha3BaHUIX U cBoicTBax. CrocoObl MOMyYeHUs! OKCHIOB.

OcHoBanmsl, WX KiIacCH(UKaIMs, Ha3BaHUS W CBOWCTBAa. B3amMojeiicTBHEe C KHCIOTaMH,
KHCIIOTHBIMU OKCHJIaMU U COJIsIMU. PasnoskeHue HepacTBOPUMBIX OCHOBaHMM. CrocoObl MOTydeHUS
OCHOBAHMI.

Kucnote, wx kmaccudukamus u HazBanus. OOmuUe XWMHUYCCKUE CBONCTBA  KHCIIOT.
B3auMoeiicTBre KHCIIOT C METAITIaMU. DJIEKTPOXUMHUYECKUIN Psijl HAMPSXKEHUM METaJJIOB.
B3aumMopeiicTBre KUCIIOT C OKCUAAMU METAJIOB.

B3auMopeiicTBue KUCIOT C OCHOBaHUSIMU — peaklMs HeWTpanu3auuu. B3aumoneicTBue KUCIOT C
COJISIMH. [Tonyuenune 6GecKUCIOPOTHBIX
U KHCIIOPOJCOAEPHKAIINX KUCIIOT.

Conu, ux knaccudukanus u cBoiictBa. BzaumosencTBue coneit ¢ MeTamiaMu, 0COOEHHOCTH ATHX
peakuuii. BzaumoaencTBue cosiei ¢ COIsAMH.

['enetndeckue psAnbl MeTaula W HeMeTauia. ['eHeTnueckas CBS3b MEXKIY KiaccaMu
HEOPTraHUYECKHUX BEIIECTB.

JlaGopaTopHble ONBITHI

17. BzaumopeiicTBre OKCHIA KaJIbIHS C BOIOM.

18. TTomyTHEHME N3BECTKOBOI BOJIBL.

19. Peakuus HEUTpaJIN3aLUH.

20. Ionyuenue ruapokcuaa meau (11) u ero B3auMoIeNCTBHE C KUCIOTOM.
21. Paznoxenne ruapokcuna meau (1) npu Harpesanum.
22. B3aumozeicTBHE KUCIOT C METAIJIAMHU.

23. BzauMoJielicTBUE KUCIIOT C COISIMU.

24. O3HaKOMJICHHE C KOJUIEKIIUEH COJIEH.

25. Bzaumopeiictue cynbgara meau(I1) ¢ xenesom.
26. B3anmoieiicTBre coieii ¢ COSIMH.

27. Tenerndeckas CBA3b HA IPUMEPE COCAUHEHHI MEIH.
IIpakTnyeckune padorTsl
6. Pemienue sKkcriepuMeHTaIbHbIX 3a]1a4.

epuoauueckuii 3akoH u llepuoanyeckasi cucreMa XMMUYECKUX 3JIEMEHTOB
. 1. MenaeJieeBa 4 CTPOEHHE aTOMa
ECTGCTBCHHBIG CeMeﬁCTBa XUMHUYCCKHUX DJICMCHTOB IICIOYHBIC U IIICTIOYHO3CMCIIBHBIC METAJ1JIbI, T'aJIOI'CHBI,
nHepTHBIE (Oaropoubie) ra3bl. AMGOTEpHOCTh. AM(OTEPHBIE OKCHIBI Y THAPOKCHU/IBI.
KommiekcHbIe COJIH.
Otkpeitue J[. . MenneneeBbiM Ilepuogmyeckoro 3akoHa W co3nanve uM llepmogmyeckoil crCTEMBI
XUMHUYCCKUX DJICMCHTOB.



ATOMBI Kak (popMa CyIIeCTBOBAaHUS XMMHUYECKHX J1eMEHTOB. OCHOBHBIE CBEJEHHUS O CTPOCHHUHU
aToMoB. Jloka3zaTenbCcTBa CIOXKHOCTH CTpoeHusa atomoB. OmbiThl Pesepdoppa. Ilnanerapnas monens
CTPOEHHUsI aTOMaA.

CocTtaB aTOMHBIX fJep: NPOTOHBI, HEUTpoHBI. OTHOCUTENbHAs aToMHas Macca. B3aumocBs3b
HOHSATHH «IIPOTOH», «HEUTPOH», «OTHOCUTEJIbHAS aTOMHAs Maccay.

Muxkpomup. OnekTpoHbl. CTpOEHHE 3IEKTPOHHBIX YPOBHEW aTOMOB XUMHUYECKUX 371eMeHTOB NoNe
1-20. [TonsiTue 0 3aBEPIICHHOM 3JIEKTPOHHOM YPOBHE.

N3otonbl.  ®Pu3nyeckuil CMBICI CUMBOJUKM  Ilepuonnueckoi CUCTEMBI.

Cospemennas popmynuposka Ilepruoauueckoro 3akoHa. Mi3aMeHeHMs CBOMCTB 3JIEMEHTOB B
nepuoiax v rpynmnax, Kak GyHKIHUS CTPOCHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTUKa dJIEMEHTa-MeTallIa U 3JIEMEHTa-HeMEeTalIa 10 UX MOJIOKEHHUIO B [Iepuonnyeckoit
cucremMe XuMuueckux iemeHToB /. . Menneneesa.

JdeMmoncTpamun

*  Pasnuynbie GOPMBI TAOJIUI IEPUOAHMIECKON CHCTEMBI.
* Mopenmuposanue noctpoenus [lepnoanueckoii cucremst 1. 1. Menneneesa.

* Mojenu aTOMOB XUMHUYECKHUX DJIEMEHTOB.

* Mogenu aTOMOB 371eMeHTOB 1—3-T0 nepnoaoB JlaGopaTopHble ONBITHI.

28. Tlony4enne ampOTEPHOrO TUIPOKCUJIA ¥ UCCIIEN0BAHKUE ETO CBOMCTB.

XumMuuyeckasi cB3b. OKHCINTEIHLHO-BOCCTAHOBHTEIbHBIE pe€aKnuu

Wonnast xumuveckasi cBsizb. VoHBI, 00pa3oBaHHBIE aTOMaMH METAJUIOB M HeMeTaJIoB. CXeMBI
0o0pa3oBaHUsl MOHHOW CBsA3M JUIs OWMHApPHBIX coeAuHEHWH. VIOHHbBIE KpUCTAJUIMYECKHE PEILETKU U
(u3nueckre CBOMCTBA BELIECTB C 3TUM TUIIOM petI€Tok. [loHsTre 0 (hopMyIbHON eTUHHIIE BEIIECTBA.

KoBanentHast xumuueckass CBsi3b. OJIEKTPOHHbIE U CTpPYKTypHble (Gopmynbl. KoBaneHTHas
HerossipHast  cBsi3b. CxeMbl 00pa3oBaHMsS KOBAICHTHOW CBA3M Ul OMHApHBIX COEAMHEHHH.
MonexyJspHbIE U aTOMHBIE KPUCTAJUIMYECKUE PEIIETKH, U CBOMCTBA BEILECTB C 3TUM TUIIOM PEIIETOK.

DNeKTPOOTPULATENILHOCTD. P anekTpooTpunatesibHOCTH. KoBaieHTHas nosisipHasi XUMHUYeCcKas
cBsa3b. [lunonbs. Cxembl 00pa3oBaHMs KOBAJCHTHOM IMOJSPHON CBSI3U Uil OMHAPHBIX COEIUHEHHI.
MonexyJspHbIE 1 aTOMHBIE KPUCTAJUIMYECKUE PEIIETKH, CBOMCTBA BEILECTB C OTUM TUIIOM PEILIETOK.

Mertannnueckas XMMHUYECKas CBSI3b M MeTaJJIMYecKas KpucTamueckas pemérka. CBolicTBa
BEILECTB C TUM TUIIOM peIETOK. ENMHAs npupo1a XUMUYECKHUX CBA3EH.

Crenensb okucienus. CpaBHEHUE CTEIEHU OKUCIICHHS U BaJlIeHTHOCTH. [IpaBuiia pacuéra crenenei
OKHCIICHHS 110 (hopMyIaM XUMHUYECKUX COCIMHEHUI.

OKHCIIUTENBHO-BOCCTAHOBUTENbHBIE ~ peakuuu. OIlpeneneHre CTENeHEe  OKUCIEeHHUS A
AJIEMEHTOB,  OOpa3ylOIIMX  BEIIeCTBAa  pPa3HbIX  KiaccoB. Peakumm  MOHHOrOo OOMEHa U
OKHUCJIUTEIIbHOBOCCTAHOBUTEIbHBIE  peakiuu. OKUCIUTENh U BOCCTAHOBUTENb, OKHUCIEHHE W
BoccTaHOBJIeHUE. COCTaBIEHUE YPaBHEHHUW OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI METOJ0M
3JIEKTPOHHOTO OajaHca.

JemMoHCTpauMu

. Buneo ¢parments! u cnaiinel «MloHHasE XUMHYECKast CBA3D ».

. Konnekmus BemecTs ¢ MOHHOM XMMHUYECKOM CBSI3BIO.

. Moeny HOHHBIX KPUCTAIITIMYECKUX PEIIETOK.

. BuneodparmenTst u cnaiinsl «KoBaleHTHaIXUMHYECKAs CBS3bY.

. Kosneknuys BemecTs MOJIEKYJISIPHOTO M @aTOMHOTO CTPOEHHS.

. Moaenu MOJEKYISAPHBIX U ATOMHBIX KPUCTAIIMYECKUX PEIIETOK.

. BuneodparmenTsr u cnaiasl «MeTamnueckass XMMHYECKas CBS3hY.

. Komnexnus «MeTtaibsl U CIIaBbD.



. B3anmMoeiicTBre 1MHKA C Cepoil, COMTHON KUCTOTOU, XstopuaoM meau (I1).

. ['openue maruus.

. B3anmoaeiicTBre XJIOpHOM U CEpOBOAOPOAHOM BObI. JIahopaToOpHbIe ONBITHI
29. 3roToBineHne MOENHN, HILTIOCTPUPYIOLIEN CBOMCTBA METAIUIMYECKOM CBS3H

Conep:kanue nporpaMMbl XUMHUA 9 KJace
(68 yacos, 2 yaca B HeJ1€J110)
IToBTOpEeHUe 1 00001IeHNE CBeleHUId IO Kypcy 8 Kiacca

bunapusie coegunenus. Okcuipl cojeoOpasymoomue U HecolieoOpasyromue. [UapoKCHb:
OCHOBaHHUsA, aM(poTepHbIe, KUCIO0ThL. CpenHue, KUCIble, OCHOBHBIE COJIH.

O06o00611IeHre cBeIeHUI 0 XUMHUECKUX peaknusax. Knaccudukanus XUMUYeCKUX peakIui mo
Pa3IMYHBIM OCHOBAHMIM: COCTaBY U YHCIY PEarupyomux 1 00pa3yoniuxcs BEIeCTB, TEIIOBOMY
a¢dexTy, HarpaBIeHUIO, N3MEHEHHIO CTETICHEH OKHUCIICHUS JIEMEHTOB, 00pa3yIOUINX pearupyromnme
BelIeCTBa, (pasze, NCIOIb30BAHUIO KaTallu3aTopa.

[TonsiTHEe 0 CKOPOCTU XUMHUYECKOM peakinu. QakToOpsl, BIUSIONINE Ha CKOPOCTh XUMUYECKUX
peaxkuuii: IpupoJia pearupyromux BEIecTB, UX KOHLEHTPAlKs, TEMIepaTypa, IJI0Maab CONPUKOCHOBEHUS,
Hanuuue Katanuzatopa. Karamms.

JdeMmoncTpamun
* (O3HaKOMJIEHHE C KOJUIEKIUSIMU METAJUIOB U HEMETAJLIOB.
* (O3HaKOMJICHHE C KOJJICKIIUSIMHU OKCHJIOB, KUCIIOT U COJICH.
* 3aBHUCHUMOCTb CKOPOCTU XMMHUUYECKOHN peakliu OT IPUPO/Ibl pEarupyroIlirX BEIIECTB.
* 3aBUCUMOCTb CKOPOCTU XUMHUYECKON PEAKIUU OT KOHIIEHTPALIMH PEArupyoIIUX BELUIECTB.
* 3aBUCUMOCTh CKOPOCTHM XMUMHYECKON pEeaKkIUu OT IUIONIaJAH CONPUKOCHOBEHUS PEarnpyrommx
BEIIECTB ((«KHUTISIIIIUM CIIOI).

* 3aBHCHUMOCTb CKOPOCTH XMMHUYECKOM peakLUU OT TEMIEPATYpPhl pEarnpyOIINX BEIIECTB.
JlabopaTopHbIe ONbITHI

B3anmoneicTere amMuaka U XJa0poBOJIOPOA.

Peakuus Heltpanusanuu.

Habmonenue temnoBoro 3¢ dexra peakiimu HeuTpanu3aium.
BiaumoneiictBue cepHoii KucnoThl ¢ okcuaom meau (II).

Paznoxenue MEpOoKCHUZa BOAOpOAa C MIOMOIIbIO KaTala3bl KapTO(I)C.HSI

ok owbdhdPE

3aBUCHMOCTb CKOPOCTH XMMHUYECKON PEAKIUU OT MPUPOJIbl pearupyroluX BEUIECTB HA MpUMEpE
B3aMMOJICHCTBUS PACTBOPOB THOCYIh(haTa HATPUS W XJopuaa Oapwuisi, THOCYIb(aTa HATPUS U
COJITHOM KUCJIOTEL.

1. 3aBHCUMOCTh CKOPOCTH XUMHUYECKOW PeaKIMy OT MPUPOAbl METAIJIIOB MPH UX B3aUMOJECHCTBUU C
COJITHOHM KUCJIOTOM.

8. 3aBHCHMOCTD CKOpPOCTH XUMHUYECKOH pCaknuuu OT IMPUPOALI KHUCJIOT IIPpH B3aHMOJICHCTBUM UX C
KEJIE30M.

9. 3aBMCHMOCTb CKOPOCTH XUMUYECKON PEAKIIUK OT TEMIIEPATYPEL.
10.  3aBHCHMMOCTH CKOPOCTH XHMUYECKON PEAKIMU OT KOHIEHTPALHH.

11. 3aBUCHMMOCTH CKOPOCTH XMMHYECKOW PEAKIMU OT IUIOIIAH CONPUKOCHOBEHUS PEArHPYIOIIHMX
BEILECTB.

12.  3aBUCHMMOCTBH CKOPOCTH XMMHYECKON PEAKI[MU OT KATAIM3aTOPA.

XHMHYeCKHe PeaKIIHH B PACTBOPAaX 3JIeKTPOJINTOB



[Tonsatue 06 MEKTPOIUTUYECKOMN TUCCOIUANN. DIIEKTPOIUTHI U HEANEKTPOIUTHL. MexaHu3M
JUCCOLUALMH JIEKTPOJIUTOB C PA3JINYHBIM XapAKTEPOM CBsA3H. CTENEHb MIEKTPOIUTUYECKON
nuccouuanui. CUIbHBIE U C1a0ble AIEKTPOJIUTHI.

OCHOBHBIE MOJIOKEHUSI TEOPUH NIEKTPOIUTHYECKON nucconuannu. Knaccupukaus HOHOB U UX
cBolicTBa. KHCIOTHI, OCHOBaHUS M COJIM KakK JIEKTPoauThl. VX Kiaccudukanus u 1ucconyanys.

OO0mue XMMHYECKHE CBOMCTBA KUCJIOT: M3MEHEHHE OKPACKM MHAUKATOPOB, B3aMMOJEHCTBHE C
MeTaJlJIaMH, OKCUJAaMH M TUAPOKCUIAMH METAJUIOB U COJSIMU. MOJEKYJSpHbIE U MOHHBIE (TIOJIHBIE U
COKpaIllEHHbIE) YPAaBHEHUS PEAKLIUH.

XUMHUYECKUI CMBICII COKPAILEHHBIX YPABHEHUMN. Y CIIOBUS IPOTEKAHUS PEAKLUNA MEXAY JICKTPOIUTAMU
JI0 KOHIIA. PsiT aKTUBHOCTH METAJIOB.

OO01re XuMUYECKre CBOMCTBA 1IeJI0Yel: B3auMOJIeHCTBUE ¢ KMCIOTaMH, OKCUaMU HEMETAJIOB,
coimsiMu. OOIIMe XMMUYECKHEe CBOWCTBA HEPAaCTBOPHMBIX OCHOBAaHMIl: B3aUMOJEMCTBUE C KUCIOTAMHU,
pa3iIoKEHHUE IPU HarpeBaHUU.

O0111e XuMHYECKUe CBOWCTBA CPEAHUX COJICH: B3aUMOAECHCTBHE C KUCIIOTaMHU, I11€JI049aMU, COJISIMU
U MeTajlaMH. B3aumMoeicTBIE KUCIBIX COJIEH CO LIEI0OYaAMH.

[Muaponus, kak 0OMEHHOE B3aUMOJICHCTBUE COJIEH ¢ BOJOM. [ 'MIpOIM3 COMM CUITBHOTO OCHOBAHUSA
U cy1aboi KUCIOThI. ['uaponus3 conu cnaboro oCHOBaHUS U cuilbHOM KucioTel. [Hkana pH.

CBolicTBa KHCIIOT, OCHOBAaHUM, OKCHIOB M COJE€H B CBETE€ TEOPUU DIIEKTPOJIUTUYECKOU
JUCCOLIMAIMU U OKUCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN.

JdeMoHcTpanum.
. HcnbiTanue BEIIECTB U UX PACTBOPOB HA 3JIEKTPOINPOBOJHOCTb.
. 3aBUCHUMOCTD AJIEKTPONPOBOJAHOCTH YKCYCHOM KUCIOTHI OT KOHIIEHTPALIUH.
. JIBr>KeHME OKpAILIEHHBIX HOHOB B DJIEKTPUYECKOM I10JIE.
. Ornpenenenue xapakrepa cpeabpl B pacTBopax cojeil. JlabopaTopHbie onbITHI.

13.  Jucconmanus cnabGbIx 2IE€KTPOIUTOB HA MPUMEPE YKCYCHOM KHUCIOTEL

14. W3meHeHme OKpacKu MHAMKATOPOB B KUCIOTHOM CpEIE.

15.  Peaxuus HeHTpanu3aluy pacTBOpPa MENOYH PA3IMYHBIME KHCIOTAMH.

16. Tlomyuenue rugpoxcuna meau (11).u ero B3auMogeHCTBHE C Pa3IMYHBIMU KHCIOTAMH.

17. BzaumopeiictBue cmibHBIX KucioT ¢ okcuaoMm meau (II). 18-20. B3ammopeiicTBHE KHUCIOT €
METaJIaMH.

21. KauecTBeHHas peakuys Ha KapOOHAT-MOH.

22. TlonyueHue CTyaHs KPEMHUEBON KHCIIOTEL

23. KauecTBeHHas peakiys Ha XJIOPUJL - MK CYJIb(aT-HOHbI
24. VzMeHeHne OKpacKy MHAMKATOPOB B LIEJIOYHON cpeje.
25. B3auMoieliCTBHE 1IEI0YEH ¢ YITIEKUCIBIM Ta30M.

26. KauecTBeHHas peakiys Ha KATHOH aMMOHHUS.

27. lonyuenue ruapoxcuna meau (1) u ero pasnoxenue.
28. BzaumoelicTBrE KapOOHATOB C KMCIOTAMHU.

29. Tlonyuenune ruapokcua xeesa(Ill).

30. BsanmozeiicTere xenesa ¢ pactBopoM cyibdara meau (I1)
IIpakTuyeckue padoThl
1. CBolicTBa KUCIOT, OCHOBAaHUM, OKCHUIOB U COJIEH B CBETE TEOPHUH JIEKTPOIUTHUECKON AUCCOLUALINU
Y OKHUCITUTEIBHO -BOCCTAHOBUTENBHBIX PEAKIINI
HemeTa/jibl 1 UX cOeTUHEHUA



CTpoeHne aToMOB HEMETa/NIoB W uX Tnonoxenue B Ilepuonuueckoit cucreme. Psn
ANEeKTpooTpHIaTeTbHOCTU. KpucTtanmuueckue pemeéTku HeMeTallIoB — MPOCTHIX BEHIECTB. AJIOTPOIUs
u e€ npuurHbl. PU3NYEcKre CBONCTBA HeMeTautoB. O0IMe XUMIUUECKHE CBOMCTBA HEMETAIIJIOB:
OKHCJIUTEIbHBIE U BOCCTAHOBUTEIIBHBIE.

["anmorensl, cTpoeHre UX aTOMOB M MoJiekyn. dusndeckre M XUMHUYECKHE CBOWCTBA TaJIOr€HOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMICTB rajOreHOB B 3aBUCHMOCTH OT UX MnosioxkeHus B llepuoanueckoit
cucreme. HaxoxieHre rajJoreHoB B IPUPOJIE U UX MOITy4YeHHE. 3HaUEHUE U IPUMEHEHHE IaJIOT€HOB.

["anoreHoBOIOPO/IbI U COOTBETCTBYIOIIME UM KUCIIOTHI: TUIABUKOBAsl, COJIsiHAsl, OPOMOBOIOPOIHAS,
nonoBonopoanas. ['anmorenuapl. KauecTBeHHbIE peakliUy Ha raJlOr€HU1-UOHBI.

[TpuMeHeHne COeAMHEH U TaIOTeHOB U UX OMOJIOTHYECKas pOJIb.
OO6mas xapakrepuctuka djeMeHTOB VIA-rpynmel. Cepa B mpupoie U e€ TMoJIydeHHe.
AnnoTponHsie MOAU(UKAIINK cepbl U UX CBOMCTBA. XUMUYECKHE CBOMCTBA Cephl U € MpUMEHEHHE.

CepoBoIOpOI: CTPOEHUE MOJECKYJbl, (PU3MUECKHEe M XWMHUYECKHE CBOMCTBA, TMOIYy4YCHHE U
3HaueHue. CepoBoopoanas kucinota. CynbQuabl v ux 3HaueHue. JIIoMuHO(DOpHI.

Oxcupn cepsr (IV), cepraucras kuciora, cynbPuTsl. KauecTBeHHas peakius Ha CyJIb(QHUT-HOH.

Oxkcun cepol (VI), ceprast xuciora, cyiabdartel. Kpucrammornaparsl. KauecTBeHHas peakius Ha
Cyib(aT-1oH.

CepHast KHCIIOTa - CHJIBHBINH 3iekTponuT. CBoiicTBa pa30aBICHHOW CEpHOM KHUCIOTHI, Kak
TUIIMYHOW KHCJIOTBHI: B3aMMOJICHCTBHE C METaUIaMH, OCHOBHBIMH W aM(OTEPHBIMUA OKCHJIAMH,
OCHOBaHUSIMU U aM(OTEPHBIMU TUIPOKCUIAMU, coisiMu. KauecTBeHHas peakiius Ha Cyib(aT-HOH.

OO01mas xapakTepuCcTHKa 3JIeMEHTOB VA-Tpymmbl. A30T, CTPOCHHE aTOMa U MOJICKYJIBI.
dusnuecKkue U XMMUYECKHE CBOWCTBA U IPUMEHEHHE a30Ta. A30T B IPUPOJIE M €r0 OUOJIOTHYeCKast
poJb. AMMHAK, CTPOCHHE MOJIEKYJbl M (U3HMUECKUe CBOMCTBA. AMMMa4yHas BOJA, HAIIATBIPHBIA CIHPT,
THJpaT aMMHUaka. JJOHOpHO -aKIEeNTOPHBIM MEXaHU3M 00pa30BaHMsI KATHOHA AMMOHMSL.
BoccranoBurenbHbie cBolicTBa amMmuaka. Conu aMMOHHUS U UX NpuMeHeHue. KauecTBeHHas peakuus Ha
KaTHOH aMMOHHUSI.

Oxcuzpl a30Ta: HecoJeoOpa3ylollue M KHUCIOTHbIE. A30THUCTas KUCIOTa U HUTPUTHL. A30THas
KHCJIOTA, €€ MOoJydeHne u cBoricTBa. Hurpartsl.

®dochop, crpoenne aroma u amnorponus. Dochunel. DPochun. Oxcua docdopa(V) u
optodochopnas kucinora. Docdarel. PochopHble ynodpenus. MTHCEKTULIHIBI.

OOmast xapakTepucTUKa 37eMeHTOB IV A-Tpymnmbl: 0OCOOEHHOCTH CTPOEHHsI aTOMOB, MPOCTBIX
BEILIECTB U COCIMHEHUI B 3aBUCUMOCTH OT IOJIOKEHUS 3JIEMEHTOB B lleprnoandeckoi cucrteme. YTiepo.
AnnotpornHsle MoAu(UKaLuu: anmas, rpaduT. AMOpPQHBIN YIIepo U ero copra: caxa, akTHBUPOBAHHBIH
yroiab. ApacopOmus. XuMHuYeckue CBoicTBa yriepona. KokcoXumMuueckoe MpOM3BOJICTBO U €ro
npoaykuusi. KapOupr.

Oxcup yrinepona(ll): ctpoenue Monekysl, noinydeHue u ero coiicrsa. Oxeup yriuepoga(I1Vv):
CTPOEHHE MOJIEKYJBI, MOJIYYEHHUE U €ro CBOWCTBA. YTrojbpHas Kuciaora. Coiau yronbHON KHCIOTBI:
KapOOHaThI U THIpoKapOOoHaThl. TexHuYeckas ¥ MUILEeBas coja.

Heoprannueckue ¥ OpraHM4ecKHMe€ BELIECTBA. YIVIEBOAOPOJbL. XUMHYECKOE CTPOCHHE
OpPraHUYECKUX BELIECTB, KaK MOPSI0K COSAUHEHHS aTOMOB B MOJIEKYJIE TI0 BaJIGHTHOCTH.

Mertan, 5TaH, Kak HpeelibHble YIJIEBOJOPOAbl. OTWIEH W aleTUJieH, Kak HempeselbHbIe
(HeHachlILleHHbIe) yriieBoopoibl. ['opeHue yrieBonopoaoB. KauecTBeHHbIE peakiiuy Ha HENpeaebHbIe
COEJIMHEHMUS.

DOTUJIOBBIN CIIUPT, €T0 MOJydeHue, MpUMEeHeHHEe U (pU3nosiorndeckoe naeicTBre. TpéxaToOMHBIM
cnupt raunepul. KayecTBeHHas peakius Ha MHOTOATOMHBIE CIIUPTHI. Y KCYCHas - IPEJICTaBUTEINb Kilacca
KapOOHOBBIX KHCIIOT.

Kpemuuii, ctpoenue ero aroma u cpoiictBa. Kpemuuii B nmpupoae. Cwmnuasl u cuinad. Okcun
kpemuns(1Y). KpemuueBas kuciaora u €€ COJH.



HpOPI?:BO,I[CTBO CTCKJIa M LOEMCHTA. HpOI[YKHI/IH CHIIMKATHOH IIPOMBIINIJIEHHOCTH: OIITHYECKOC

BOJIOKHO, KepamuKa, dhapdop, dasHc.
OnTHyeckoe BOJOKHO.

Hemeramner B mpupoge. @pakinuoHHas MEPErOHKA KUIAKOTO BO3AyXa KaK CIIOCO0 IMOTYYCHHS

KHCIIOpo/ia, a30Ta, aprona. [lomyuenue dpocdopa, kpeMHuus, xjaopa, oaa. DIEKTPOIU3 PaCTBOPOB.

HonyquI/Ie cepHoﬁ KHCJIOTBI: CI)IpBé, XHUMU3M, TEXHOJIOTHYECKasA CXEMa, MECTO KUIIAIICTO CJI04,

MIPUHITUIBI TETI000MEHA, MPOTUBOTOKA M UPKYIsiuu. Oneym. [Ipon3BoacTBO aMMuaKa: ChIpbE,
XMMH3M, TEXHOJIOTn4ecKas cxema. JleMoHcTpanun

Konnekuus HemMeTamios.

Mopenu KpUCTAIUIMYECKUX PEHIETOK HEMETAIIOB: aTOMHBIE U MOJIEKYJISIPHBIE.

O30HATOpP ¥ MPUHIMIIBI €T0 PAOOTHI.

['opeHne HeMeTallIOB - IPOCTHIX BEIIECTB: cepbl, pochopa, APeBECHOro YTIIIs.

OO0pa31bl TaJoreHOB - MPOCTHIX BEIIECTB.

B3auMozeiicTBrE TaIOr€HOB ¢ METAJIIIaMHU.

BriTecHenne xyopa OpoMom wuiu #ojga u3 pactBopoB ux coseir O Kommekuus mpupoaHbix
COEIMHEHUH XJIOpa.

BsaumoneiictBue cepsl ¢ metasutamu. O ['openue cepol B kucnopoge O Komnekuus cynbpuaHbx
PyXA.

KauecTtBenHast peakuus Ha CylnbQUA-HOH

OO6eclBeunBaHNE OKPALIEHHBIX TKAHEW U [IBETOB CEPHUCTHIM T'a30M.

B3anmoneicTBre KOHIEHTPUPOBAHHON CEPHOM KUCIIOTHI C MEIBIO.

OO0yrivMBaHue OPraHMYECKUX BEIIECTB KOHIIEHTPUPOBAHHON CEPHOM KHCIOTOM.

Huarpamma «CoctaB BO3ayxan.

Buneodparments! u cnaiiasl «Itnusu 6azapbi».

[Tomyuenue, cobupanue 1 pacrio3HaBaHUE aMMHUaKa.

Pasnoxxenne 6uxpoMara aMMOHUSI.

B3anmoneiicTBre KOHIEHTPUPOBAHHOM a30THOM KUCIOTHI ¢ MeAbt0. O ['openue yepHoro mopoxa

PaznoxeHue HuUTpaTa Kalus U TOpeHHE JpeBecHOro yroipka B HEM [0 OOpas3ubl mpUPOIHBIX
coenuHEeHHI Gocdopa.

['openue docdopa Ha BO3ayXE U B KUCIOPO/IE.

[Tonydyenue 6enoro gochopa 1 UCHIBITAHUE €70 CBOMCTB

Komnekmus «O0pa3ibl IpUPOAHBIX COSAUHEHHUH yriepoaa

IToptper H. JI. 3enunckoro. Ilornomnenrne akTHBUPOBaHHBIM YIJIEM PacTBOPEHHBIX BEIIECTB WU
ra3os.

Y CTpoiCTBO IPOTUBOTA3a.

Mopnenu MOJIEKy METaHa, ITaHa, ITUJIEHA U alleTUIICHA.

BsaumoneiicTBue sTriIeHa ¢ OpOMHON BOJIOM M pacTBOPOM IepMaHraHaTa Kajus.

OO01re XMMUYEeCKHe CBOMCTBA KUCIIOT HA IPUMEPE YKCYCHOM KUCIOTHI.

KauecTBeHHas peakuysi HA MHOTOaTOMHBIE CIIUPTHI.

Komnexius «O0pasibl IpUPOAHBIX COSAUMHEHUH KPEMHUSD.

Konnekuus crekina, KepaMuKH, IEMEHTa U U3JI€IUNA U3 HUX.

Komnexkuus npoayKIuy CHIMKaTHOW ITPOMBIIITICHHOCTH.

BuneodparmenTs! u cnaiiasl « [ Ipou3BOACTBO CTEKIA B IIEMEHTA.

Komnexuus «IpupoaHeie coeTMHEHUST HEMETAIUIOBY.

BuneodparmenTs! u cnaiasl «@pakiimoHHas IEperoHKa KUIKOTO BO3AyXa

Buneodbparmentet u  chaiiasl  «[lomydenwme  Bomopona,  KHCIOpoda M TajJoreHOB
JIEKTPOIUTUYECKUM CIIOCOOOM.

Mogenu anmnaparoB J1s MPOU3BOJCTBA CEPHOU KHUCTOTHI.



e  Moxmeab KAISIIETO CIIOA.
*  Mogenb KOJIOHHBI CHHTE3a aMMHAKa.
*  BuneodparmenTsl u cnaiiapl «II[pou3BOICTBO CEPHOM KUCTOTHI.

*  Buupeodparments! u cnaiigsl «[IpousBoactso ammuakay. 0 Komnekuust «Ceipb€ amist omydeHus
CEpPHOM KUCIOTBI».

JIaGopaTopHbIe ONbITHI

31. Pacnio3znaBanue rajoreHu1 — HOHOB.

32. KauecTBeHHBIE PEAKIMH HA CYJIb(AT — HOHBL.

33. KauecTBeHHas peakiys Ha KATHOH aMMOHHSI.

34. Xumudeckue CBOWCTBA a30THON KHCIIOTBI, KAK JJIEKTPOJIUTA.
35. Kauectsennsie peakiuu Ha GocdaT — HOH.

36. IMonyueHue U CBOMCTBA yrOIbHOM KMCIOTBL

37. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

38. Ipomyckanue yriaeKucIoro ra3a 4€pe3 pacTBOp CHIMKATA HATPUSL.
IIpakTnyeckue padoThl

2. V3ydyeHune CBOMCTB COJISIHOM KHCIIOTHL.
3. 3yuenue CBOKWCTB CEPHOM KUCIIOTEL
4. TlonyyeHne aMMHaKa ¥ U3y4EHHE €ro CBOKUCTB.

5. TMonyuenue yriekucsaoro raza ¥ M3y4eHne ero CBOMCTB. MeTalliibl U MX COeIHHEHMsI

[Tonoxenne meramos B llepuoguyeckoi cucreMe xuMudeckux sineMeHToB J[. M. Menneneesa,
CTPOEHME UX aTOMOB U KpUCTaUIOB. MeTajindyeckas CBsI3b M METAJUNINYECKask KPUCTAJUINYECKAs PEIIETKA.
@dusnuecKkue CBOWCTBA METAJUIOB: 3JEKTPO- M  TEIJIONPOBOJHOCTh, OTPaXKaloIlas CIIOCOOHOCTD,
m1acTuyHOCTh. CriiaBbl YEPHBIE U I[BETHBIE.

MerTaabsl Kak BOCCTAaHOBUTENHU. DJIEKTPOXUMHUECKUN psiJl HanpsbkeHui. B3anmozeiicTBre mMeTansios c
HEMeTaJlJIaMH, OKCUJAMH, KUCJIOTAMHU, COJISIMU. AJIFOMUHOTEPMHUSI.

CrtpoeHure aTOMOB U IIPOCTHIX BELIECTB LIEIOYHBIX METAJUIOB. 3aBUCUMOCTh (PU3NYECKUX U XMMHUYECKUX
CBOMCTB IIEJIOUHBIX METAJUIOB OT 3apsIIOB siiep X aTOMOB. OKCH/IbI U TUAPOKCUIBI LIETOYHBIX METAIJIOB,
UX NOJIy4€HHUE, CBOMCTBA, IPUMEHEHUE. BaykHelMe cou eI0YHbIX METAUIOB, X 3HaYCHHE B KUBOU U
HEXHUBOW MTPUPOJIE U B )KU3HU UEIIOBEKA.

CrtpoeHre aTOMOB U TNPOCTHIX BEIIECTB LIEJIOYHO3EMEIbHBIX METAJIOB. 3aBUCHMOCTbh (DPU3HYECKUX M
XMMHUYECKHUX CBOMCTB IIEJI0YHO3EMENBHBIX METAJUIOB OT 3aps0B SAep UX aTOMOB. OKCH/IbI M THIPOKCH/IBI
LIEJIOYHO3EMENBHBIX METAJIOB, UX IMOJIyYEHUE, CBOMCTBA U IPUMEHEHNE. BakHelmye conyu mENOYHo -
3eMEeJbHBIX METAJJIOB, MX 3HA4Y€HHE B MPUPOJE U KHU3HU denoBeka. KapOoHaTel M THIPOKapOOHATHI
KaJIbLUS.

KéctkocTh BOABI: BpeMeHHast M MocTosiHHas. CrocoObl ycTpaHeHUs: BpeMeHHOH kécTkocTu. CriocoObl
YCTPAHEHUSI MOCTOSIHHOW >KECTKOCTH. MonuTthl. CO€IMHEHHsI aIIOMUHUA B HPUPOJE. XHUMHUYECKHE
CBOMCTBa atOMUHUSA. OCOOEHHOCTH OKCUJAA M TMAPOKCHJA AITIOMHMHUS KaK aM(pOTEPHBIX COCIUHEHUH.
Baxueiime conu anoMuHuA (XJI0pU, Cyabdar).

OcobGenHoctu cTpoeHHs aroMa xene3a. JKeme3o B mpupone. Baxkueimme pyasl skeneza. OKCuabl U
ruapokcuabl xene3a(ll) u xemnesa(Ill). Comn xenesa(Il) u xenesa(Ill). OGHapykeHHe HOHOB KATHOHOB
JKeJle3a B pacTBOpe. 3HaUEHHUE COEIMHEHUI JKenesa.

Koppo3us xumMuuecKkas 1 3JIeKTpOXUMHUYECKasl. 3allluTa METAJUIOB OT KOPPO3HH. MeTalisl B mpupone: B
CcBOOOJHOM BUJIE U B BUJIe coeuHeHUH. [IonsaTre o MeTayutyprun. YépHas v LBeTHast METaJLTyprHsl.
[Tupomeramnyprusi, THAPOMETAIUTYPTHs, dIeKTpoMeTautyprusi. JlomeHnslit nmporecc. IlepepaboTka
YyryHa B CTaJlb. DJIEKTPOJIU3 PACIIIABOB.



JdeMoHcTpanuu
* BsaumosaeiicTBre HATPUs, TUTHS U KaJbLHS C BOJOM.
* ['opeHue HaTpUsl, MArHUS U KeJe€3a B KUCIOPOJIE.
* Bcnblnika TEPMUTHOM CMECH.
* BsanmoneicTBre CMECH MMOPOLIKOB CEPHI U KEJE3a, [IMHKA U CEPBL.
* B3saumoneiicTBUE aIFOMUHUSA C KUCIIOTaMU, I1€JI0YaMH U BOJIOM.
* B3saumonelcTBHE Kee3a U MEIU C XJIOPOM.

* BsaumopxeiicTBue MeIM ¢ KOHLEHTPHUPOBAHHOM CEPHOW KHUCJIOTOW M a30THOM KHCIOTOMU
(pa30aBNEeHHON M KOHIICHTPUPOBAHHOM).

* Okpacka IJIaMEHH COEMHEHUSMH LIEJIOYHBIX METAJUIOB.

* Okpacka IJIaMEeHH COEAMHEHUSIMHU 1ETOYHO3EMETbHbBIX METAIIJIOB .

* [l'ameHue U3BECTH BOAOM.

* IlosydeHnue xE€CTKOM BOJBI B3aMMOJIEHCTBUEM YIVIEKHCIIOTO ra3a ¢ U3BECTKOBOM BOJIOM.
* VYcrpaHeHHe BpEMEHHOMN )KECTKOCTH KUIISTYCHUEM U JOOaBKOM COIBI.

* VYcTpaHeHHE MOCTOSHHOM XKECTKOCTH T00aBKOM COJBI.

*  VOHUTHI ¥ IPUHIUT KX AeWcTBHS (BUICO(parMeHnr).

*  Komieknusi npupOAHBIX COCTUHEHUIN aTFOMUHUSL.

*  BuaeodbparmenTs u criaiapl «OKCUA aTIOMUHUS U €70 MOAU(PUKAIIUN.

* Tlonyuenue am(pOoTEepHOro rUPOKCHIA AIFOMUHHUS U UCCIIEOBAHNE €TI0 CBOMCTB.
¢  Komnekius « XUMUYECKUE UCTOUYHUKH TOKA.

e P C3YJIbTAThl JIUTCIIBHOTO JOKCIICPUMCHTA II0 H3YUCHUIO KOPPO3HWU CTaJIbHBIX U3ICIUA B
3aBUCHUMOCTH OT yCJ'IOBI/II\/’I MpOLECCOB.

* Boccranosnenue mean u3 okcuaa meau(ll) Bomopomom.
*  BuneodparmenTs u ciaiipl «I [pon3BoACTBO UyryHa U CTaIN.
*  BuneodparmenTsl u cnaiiasl «31enus u3 yyryHa u craamy.

*  BuneodparmenTs u cnaiiasl «I[Ipon3BoacTBo anoMuHus. JIaGopaTopHbIe ONBITHI
39.B3aumoneiicTBre xeie3a ¢ pactBopoM cyiabdara meau(ll).
40.ITonmyueHre U3BECTKOBOM BOJIBI M OIIBITHI C HEH.
41. TTonyuyenue ruapokcuioB xeneza(ll) u (II1).
42.KadecTBEHHbIEC PEAKIIMU HA KATHOHBI Kejle3a
IIpakTyeckue padoTnl

6. TlonydeHune KECTKOM BOJIBI M CIIOCOOBI €€ yCTPaHEHHS.

7. Pelenue sKcreprMEHTAIBHBIX 3a1a4 110 TeMe «MeTauibl»y. XuMus
U OKPY:Kaolas cpeaa

Crtpoenue 3emiu: SApo, MaHTHS, 3€MHAs KOpa, UX XUMUYECKUi cocTaB. JIutocdepa u e€
XxuMudeckuil coctaB. Munepainsl. Pynbl. Ocagounbie noposl. [lone3nbie nckomnaemble. XuMUUYECKHI
cocTaB rusipocdeppl. XUMUUYECKHIN cOCTaB aTMOC(hephI.

HcTOYHMKH XMMHUYECKOTO 3arps3HeHUs OKpYyxaromiei cpenbl. [106anpHble 3K0I0rnueckrue mpooieMsl
YeIIOBEYECTBA: MAPHUKOBBIN AP(PEKT, KUCIOTHBIEC JOXKIH, 030HOBHIE IBIPHI. MexTyHapO HOE
COTPYJHUYECTBO B 00JIACTH OXPaHbl OKPYKAIOIIEH Cpeibl OT XUMUYECKOTO 3arpsi3HeHus. «3enéHas
XUMUS.



JAeMoHcTpanuu

. Buneogparmentst u cnaiinsl «CtpoeHne 3eMin U €€ XUMUYECKUI COCTaB.

. Komrekuyst MUHEpaJIOB ¥ TOPHBIX OO,

. Komnexnus «Pyasl MeTamuioBy.

. Buneopparmentsr u cnaiiasl «lo0anbHBIE 3KOJIOTMYECKHE MPOOJIEMBI YETOBEUECTBAY.

JlaGoparopubie onbiThl 43. V3y4enue rpanura.

O0001menne 3HAHUI 10 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI.
IHoaroroBka kK OCHOBHOMY IrOCy1apCTBEHHOMY 3K3aMeHYy
CrtpoeHne aToMa B COOTBETCTBUH C IOJIOKEHUEM XMMHUECKOT0 3jieMeHTa B [lepuonnueckoil cucreme.
CrpoeHue BellecTBa: XUMHUYECKasi CBSI3b M KPUCTAJUIMYECKHE PEIIETKU. 3aBUCUMOCTb CBOMCTB
00pa30BaHHBIX JICMCHTAMHU MTPOCTHIX BEMIECTB (METAIIIOB, HEMETAIIJIOB, 0JIATOPOIHBIX Ta30B) OT
MOJIOKEHMS J1eMeHTOB B [leproanueckoii cucreme. TUMONOrUsS HEOPraHMUECKUX BEIIECTB, IEIEHUE UX
Ha KJyaccsl ¥ rpynnsl. [Ipencrasurenu.
[Ipu3Haky 1 ycroBus NPOTEKAHNS XUMUYECKUX PEAKLIUNA. THUIIOIOrUS XUMHUYECKUX PEaKIMi 110
pa3IUYHBIM OCHOBaHUAM. Peakiiun noHHOTro ooMeHa. OKUCIUTENbHO-BOCCTAHOBUTEIIbHbBIE PEAKIIHH.
XUMHUYECKHEe CBOMCTBA MPOCTHIX BEIIECTB. XapaKTepHble XUMUUECKUE CBOMCTBA COIE00pa3yIOMUX
OKCHJI0B, TUIPOKCUJIOB (OCHOBAHUM, KUCIOT U aM(POTEPHBIX THAPOKCUIOB), COJIEH.
Y4yeOHO-TeMaTHYeCKHH IIaH

Ne HaumenoBanue pa3zaenos (Tem) KommnuecTso B ToMm uucne Ha npoBeneHue
4acoB 110 [IpakTrueckux KonTtponbHbIX
nporpamme pabor pabot
8 knacc
1 | HauanpHble TMOHATHUS u 21 2 2
3aKOHBI XUMUU
2 | Baxwueiimue npenctaBuTeNnu 18 3 1

HCOPTaHNYCCKUX BCIICCTB.
KonnuecTBeHHBIC OTHOILICHUS B

XUMUHU

3 | OcHOBHBIE KJIACCHI 10 1 1
HEOPraHUYECKUX COCIUHEHUI

4 | Ilepuonnueckuit 3aKOH u 8 1
Ilepnonnueckas cucrema

XuMUUeckux oajementoB . .
MenpeneeBa 1 CTpoeHUE aTOMa

5 | Xumunueckas cBs3b. OKUCIUTENBHO 11 0 2
-BOCCTAaHOBHUTEIBHBIC PEAKIIUU

Hroro 68 6 7
9 knacc
1 [ToBTOpeHME U 0600IIEHNE 5 1
CBEJICHUH 10 Kypcy 8
KJ1acca.
XUMHUYECKUE PEaKInu
2 | XMMHYECKHE PEeaKlUu B pacTBOPax 10 1 1
3 | HemeTamibsl ¥ UX COCIUHEHUS 25 4 1
4 | MeTajuibl ¥ UX COCIMHECHUS 17 2 1
5 | XuMus U OKpysKarolas cpeaa 2




6 | O0oOIIEeHNE 3HAHUA 10 XUMUH 3a 7 1
KYPC OCHOBHOM IIKOJIBI.

Peseps 2

Hroro 68 7 5

IInanupyemMble pe3ybTaThl 0CBOCHHS Y4eOHOI0 MpeaMeTa

[To 3aBepreHUIO Kypca XMMHUH Ha 3TaHE OCHOBHOTO 00IIIEro 00pa30BaHUsI BEITYCKHUKU OCHOBHOM IITKOJTBI
JIOJKHBI OBJIAJIETh CIEAYIOUIMMH pe3yJIbTaTaMu:

|. JTuunocmmuole pesyromamot:

1)  ocosnanue cBO€i STHUYECKON TPUHAIEKHOCTH, 3HAHME MCTOPUHM XUMHH M BKJIaJ1a
POCCUICKON XMMUYECKOM HAYKH B MUPOBYIO XHUMHIO;

2)  opmuposanue OTBETCTBEHHOTO OTHOLICHHS K O3HAHUIO XUMUH; FOTOBHOCTH M
CIIOCOOHOCTH 00Y4arOUIUXCs K CAMOPa3BUTHIO M CaMOOOPa30BAHUIO HA OCHOBE N3YUCHHBIX (DAKTOB,
3aKOHOB U TEOPU XMMHUH; OCO3HAHHOI'O BBIOOpA U MOCTPOCHNUE UHIUBUAYaIbHONU 00pa30BaTeIbHON
TPaeKTOpUH;

3)  @opmuposanie nenoCTHON €CTECTBEHHO-HAYYHON KApTHHBI MUPA, HEOTHEMJIEMOM YacThIO
KOTOPOI1 SIBJIIETCS XUMHUYECKasi KapTHHA MUPA;

4)  oenadenue cOBPEMEHHBIM S3bIKOM, COOTBETCTBYIOIMM YPOBHIO Pa3BUTHUS HAYKH U
OOIIECTBEHHOH MPAKTHKH, B TOM YHCIIE U XUMHUECKUM;

5)  oceoenue counmanbHBIX HOPM, TPABUII TIOBEIEHHUS, POJIEH U (OPM COLMATBHOM KU3HH B
CoLInyMe, MIPUPO/IE U YACTHOM JKM3HU HA OCHOBE DKOJIOTUYECKON KYJIbTYpPbl U 0€3011aCHOTO
oOpallieHus C BeIleCTBaMU U MaTepUallaMu;

6)  @opmuposanue KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIEHHM CO CBEPCTHUKAMH M
B3POCIBIMH B TIpoliecce 00pa3oBaTesibHON, 00IIECTBEHHO MOJIE3HOM, Y4eOHO-HCCIIeI0BATEILCKOM,
TBOPUYECKOH M IPYTHX BUIOB JEATEIBHOCTH, CBSI3aHHBIX C XUMHEH.

Il. Memanpeomemnuie pesyromamo::

1)  onpeodenenue neneit cobcTBEHHOro 0OyUEHHs, OCTAHOBKA U (HOPMYIUPOBAHHE I ceOs HOBBIX
3ajau,

2)  naanuposanue NMyTell JOCTHKEHHUS KeIAEMOTO pe3ylbTaTa 00ydeHHs XMMHU KaK TeOPeTHYECKOro,
TaK U YKCIIEPUMEHTAIBLHOTO XapaKTepa;

3)  coommecenue coux neicTBUIl ¢ MIIAHUPYEMBIMU PE3y/IbTaTaAMU, OCYUjeCHGIeHIUe KOHTPOIIS CBOEH
JeSTeIbHOCTH B TIPOIIECCE IOCTHKEHUS pe3yabTaTa, onpedeieHue Cioco00B TEHCTBUIN TIPU BBITTOIHEHUT
Ja00pPaTOPHBIX M MPAKTHYECKUX padOT B COOTBETCTBUH C MTPABUIIAMU TEXHUKU O€30MaCHOCTH;

4)  onpedenenue WCTOYHHMKOB XHUMHYECKOW HHQOpMAlMH, MHOJy4eHME M aHAIU3 ef, CO3JaHUe
MH(OPMALIMOHHOTO POAYKTA U €r0 MPe3eHTaLUs;

5)  ucnonvzosanue OCHOBHBIX HMHTENNEKTyalbHBIX OIlEpAllMii: aHANM3a U CHHTE3a, CPAaBHEHUS U
CUCTeMaTH3aluK, OO0OOIIeHHUS ¥ KOHKPETH3AllWH, 6bli6leHue TPUINHHO-CIEJACTBEHHBIX CBsI3eH H
nocmpoerue IJOTUYECKOTO PACCYXKIECHUS M YMO3aKIIOUeHUs (MHAYKTUBHOTO, NEAYKTUBHOTO H TIO
aHaJIOTHH) Ha MaTepHalie eCTECTBEHHO-HAYYHOI'O COJIEPKaHuUs;

6)  ymenue co3narOT, IPUMEHATH U IPEOOPA30BBIBATE 3HAKU U CUMBOJIBI, MOZIEJIH U CXEMBI ISl PELICHHUS
HbIX U [TO3HABATCJIIbHBIX 3a1a4,
e0 O3HaBaTe ;




7)  gopmuposanue u paseumue 9KOJIOTMYECKOT0 MBILUIEHUS], YMEHUE NIPUMEHSTH €T0
B [03HABATENbHOM, KOMMYHUKATUBHOM, COIMANBHOIM MpakTUKe M Mpo(eCcCHOHANBHON opueHTaiuu; 8)
2eHepuposanie A 1 ONpeeNICHHE CPEACTB, HEOOXOAUMBIX JUIS X PeaT3aliH.

H1.IIpeomemnoie pesyromamo:

BbINYCKHUK HAYYUTCS:

*  XapakTepu30BaTh OCHOBHBIE METO/IbI TO3HAHUS: HAOIIOICHUE, U3MEPEHNUE, SKCIICPUMEHT;

*  ONUCHIBATb CBOMCTBA TBEPIBIX, KHUAKHX, Ta3000pa3HBIX BELIECTB, BBIACISS MX CYIIECTBEHHBIC
MPU3HAKU;

*  pacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKHX TOHATUH «aTOM», «MOJIEKYNIa», «XMUMHUYECKUN
3JIEMEHT», «IIPOCTOE BEIIECTBO», «CI0KHOE BEUIECTBOY, «BATCHTHOCTHY, «XUMHUUECKas peakLus»,
UCIIOJIB3YS 3HAKOBYIO CUCTEMY XUMUU;

* packpblBaThb CMBICI 3aKOHOB COXPaHEHHMS MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
ATOMHOMOJIEKYJIIPHOU TEOPHUU;

*  pas3nuy4aTh XMMHYECKHUE U (PU3NYECKUE SIBICHUS,

*  Ha3bIBaTh XMMHYECKHUE JIEMEHTHI,

*  ONpEeIeNsITh COCTAaB BEIIECTB MO UX GopMyam;

*  ONpEeIeNsTh BAJIGHTHOCTh aTOMa AJIEMEHTA B COSAMHECHMUSIX;

*  ONpEeNeNsTh TUIl XMMUYECKUX PeaKlnii;

* Ha3bIBaTh MPHU3HAKU U YCJIOBUS MPOTEKAHUS XMMHUECKHUX PEaKIIHii;

*  BBIBIATH IPU3HAKU, CBUAETEILCTBYIONINE O IPOTEKAaHUM XUMHUECKOHN peaKuy P BHIIOJHEHUH
XUMHUYECKOT'O OIIbITA;

*  COCTaBJIATH (POPMYJIBI OMHAPHBIX COCTUHECHUIA,

*  COCTaBJIATH YPAaBHEHUS XMMHYECKHUX PEAKIIM;

* coOmonaTh npaBuiia 0e30MacHoi paboThl TP MPOBEIEHUH OIBITOB;

*  MOJIb30BaThCs JIAOOPATOPHBIM 00OPYOBAHUEM U TIOCYI0M;

*  BBIYMCIATH OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MACChI BEILIECTB;

*  BBIUMCIIATH MACCOBYIO JOJII0 XUMHUYECKOTO 3JIeMEHTa M0 (hopMyJsie COCTUHEHNUS;

*  BBIUUCIIATH KOJMYECTBO, 00BEM MIIM Maccy BEIIECTBA [0 KOJIUYECTBY, 00BbEMY, Macce peareéHTOB
WJIH IPOJYKTOB PEAKLIUY;

* XapakTepu3oBaTh (U3MYECKHME W XHMHUYECKHE CBOWCTBA MPOCTBHIX BELIECTB: KHUCIOpOAAa U
BOJIOPOJA;

*  [OJy4aTb, COOMpATh KMCIOPOA U BOJIOPO/I;

*  pacro3HaBaTh ONBITHBIM MTyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPOI, BOAOPO;

*  packpsIBaTh CMBICI 3aKOHA ABOraapo;

*  PacKpBIBATh CMBICI IOHATHH «TEII0BOM 3((EKT peakum», «MOISPHBIA 00bEM»;

*  XapakTepu3oBaTh (PU3NYECKHE U XUMUYECKUE CBOMCTBA BOJIbI,

*  pacKpbIBaTh CMBICI MOHATHUS «PACTBOPY;

*  BBIYHUCIIATH MAaCCOBYIO JIOJIF0 PACTBOPEHHOIO BELIECTBA B PACTBOPE;

*  IPUTOTOBJIATH PACTBOPHI C ONPENEIEHHON MAaCCOBOM J10JI€M paCTBOPEHHOTO BEUIECTBA;

*  Ha3bIBaTh COCIMHEHUS U3yYEHHBIX KJIACCOB HEOPTaHUYECKUX BEILIECTB;

*  XapakTepu3oBaTh (hU3MUECKHE U XMUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHX
BEIIIECTB: OKCHIOB, KHCJIOT, OCHOBAHMI, COJICH;

*  ONpeneNsITh NPUHAAIEKHOCTh BEIIECTB K OMPEEICHHOMY KIIacCy COeTMHEHU;

*  COCTaBJIATH (POPMYIJIBI HEOPTAHUYECKUX COCAMHEHUHN N3YUYEHHBIX KIacCOB;

* TMPOBOJAUTH  OMNBITHl, MOJATBEPXKIAIOUIME XHMHUYECKHE CBOMCTBA HM3yYEHHBIX  KJIACCOB
HEOPraHUYECKUX BEILECTB;



pacro3HaBaTh OIBITHBIM IIYTEM pacTBOPHl KHUCIOT M IIeJoued MO0 H3MEHEHHIO OKpacKu
UHAUKATOPA;

XapaKTepU30BaTh B3aUMOCBS3b MEXAY KJIacCaMHU HEOPraHUUECKUX COCIUHEHMI;

packpsiBaTh cMbici [lepuoanueckoro 3akona J[. . Menaeneesa;

OOBSICHATh (PU3MYECKHI CMBICT aTOMHOTO (MOPSAKOBOTO) HOMEpAa XHMMHUYECKOTO JIIEMEHTa,
HOMEPOB I'PYIIbI U eproaa B nepuoandeckon cucreme /1. 1. Menneneena;

OOBICHSTH 3aKOHOMCPHOCTU U3BMCHCHUA CTPOCHU A aTOMOB, CBOMCTB BJICMEHTOB B npeaciiax MajibIX
MEPpHUOAOB U INTaBHBIX IMOATPYIIIL;

XapaKTCPHU30BaATh XUMHUYCCKUC SJICMCHThBI (OT BOOOpOaa oo KEUIBLII/ISI) Ha OCHOBC HUX ITOJIOKCHHSA B
nepuonuieckoit cucreme /. 1. MeneneeBa 1 0COOCHHOCTEH CTPOSHUS X aTOMOB;

COCTaBJISITh CXEMBbI CTPOEHHUs aToMOB mepBbIX 20 31eMEHTOB nepuoguueckoi cucremsl J[. U.
Menneneena;

PacKpbIBaTh CMBICI MIOHATUM: «XMMHUYECKAsL CBS3bY, «AJIEKTPOOTPULIATENBHOCTD;
XapakTepu3oBaTh 3aBHUCUMOCTh (U3NYECKUX CBOMCTB BELIECTB OT TUINA KPUCTAUIMYECKOU
PELIETKY;

OINPEACIIATh BUJ XUMUYECKON CBA3M B HEOPTaHUYECKUX COCINHEHUSX;

n300pakaTh CXEMbl CTPOCHHUSI MOJIEKYJ BEIIECTB, 0Opa30BAHHBIX PAa3HBIMU BHJIAMH XMMHYECKHX
CBSI3CH;

PacCKpbIBATb CMBICI MOHSATHH «HUOH», «KaTUuOH», «aHHOHY, (OJICKTPOJIUTBIY,
CHEIJICKTPOJIUTBI»,

(QJICKTPOJUTHUYCCKAA AUCCconraius», «KOKUCIUTEIb», «CTCIICHb OKUCICHUA), «BOCCTAHOBUTCIILY,

«OKHCJICHHC), KBOCCTAHOBJICHHC)),

OINPECIIATH CTENEHb OKUCIICHMSI aTOMa 2JIEMEHTA B COEINHEHUU;

PacKpbIBaTh CMBICI TEOPHUH IEKTPOJIUTUYECKON JUCCOLMALNY;

COCTaBJIATh YPAaBHEHUS 3JIEKTPOJIUTHUECKON JUCCOLMALIMM KUCIIOT, LIEJI0UEH, COJIeH;

OOBSICHATB CYIIIHOCTb IPOIIecCa SIEKTPOTUTHUECKON AUCCOLMAMM U PEAKIIUIl HOHHOTO 0OMEHa;
COCTaBJIATH TOJHBIE U COKpAIEHHbIC HOHHBIE YPaBHEHUS peakiiii oOMeHa;

OIIpeNieNATh BO3MOXHOCTb IIPOTEKAHMsI PeaKkIMii HOHHOTO 0OMeHa;

IIPUBOJUTH PEAKLIUHU, IOATBEPKAAIOIINE KAUECTBEHHBIM COCTAaB Pa3JIu4HbIX BELLECTB;

OIPEAEIIATh OKUCIINUTEND U BOCCTAHOBUTED;

COCTABJISITh YPABHEHUS OKUCIIUTENBHO -BOCCTAHOBUTEIBHBIX PEAKLINN;

Ha3bIBaTh (PaKTOPHI, BIUSIOLINE HA CKOPOCTh XUMUYECKON peaknu;

KJIaCCU(UIIUPOBATh XUMUYECKUE PEAKIIUU IO PA3IMYHbIM IIPU3HAKAM;

XapaKTepU30BaTh B3aUMOCBS3b MEXY COCTaBOM, CTPOCHUEM U CBOWCTBAMHU HEMETAILIOB;
MPOBOAMTD OMBITHI 110 MOTYYEHHUIO, COOMPAHUIO U U3YUYEHUIO XUMHUYECKHX CBOMCTB ra3000pa3HbIX
BELICCTB: YIJIEKUCIIOTO ra3a, aMMHaKa,

pacrio3HaBaTh OMBITHBIM MTyTEM ra3000pa3HbIe BEIIECTBA: YIJICKUCIIBINA I'a3 U aMMHAK;
XapaKTepU30BaTh B3aUMOCBS3b MEXAY COCTaBOM, CTPOCHUEM U CBOMCTBAMU METAIJIOB;

Ha3bIBaTh OpraHMYECKHE BEIIecTBa MO MX (opMmyse: MeTaH, 3TaH, STHJIEH, METaHOJ, ITAHOI,
[JIMLEPUH, YKCYCHasl KHCJIOTa, aMHUHOYKCYCHas KHUCIJIOTa, CT€apUHOBAas KHUCIIOTa, OJIEMHOBas
KHCJI0TA, TIII0K033;

OLICHMBATh BIMSHUE XUMUYECKOTO 3arpsi3HEHUS OKPY KAIOIIEH Cpellbl Ha OpraHU3M YEJI0BEKa;
IpaMOTHO 00paIaTbes ¢ BEIECTBAMU B TIOBCEIHEBHOM KHU3HH;

ONpEAEIATh BO3MOYKHOCTb IPOTEKAHUS DPEAKIMM HEKOTOPBIX MPEACTaBUTENEH OpraHM4eCKHX
BEILECTB C KMCIOPOJIOM, BOLOPOIOM, METAJITIAMU, OCHOBAHUSIMU, T'AJIOTCHAMM.

BbINyCKHUK MOJYYUT BO3MOKHOCTD HAYYUTHCH:



* 8bl0GUCAMDb U NPOBEPSIMb IKCNEPUMEHMATILHO SUNOME3bl O XUMULECKUX CBOUCMBAX
geuyecms Ha OCHOBe UX COCMABA U CIMPOEHUSL, UX CHOCODHOCMU 6CMYNAMb 8 XUMUYECKUe
peaxyuu, o xapaxmepe u npoOyKmMax pasiudHblx XUMUYECKUX peaKyutl;

* Xapaxkmepuzoeams geujecmaa no cocmagy, CMmpOeHuio U C80UCMBEAM,
VCMAHABIUBAIOM NPUYUHHO-CIE0CMBEHHbLE CEA3U MEHCOY OAHHBIMU XAPAKMEPUCTUKAMU
geujecmaa;

* cocmasniams MOAEKYIAPHbIE U NOJIHbIE UOHHbLE YPAGHEHUSA NO COKPAWEHHBIM UOHHbIM
VPABHEHUAM;

® NPOCHO3UPOBAMb CnocooOHOCmb eeulecmeda nposeisimb OKUCAUMENbHRblLE UU
B80CCMAHOBUMEIbHbBIE CEOUCMBA C yuemom cmenenell OKUCIeHUS J1eMEHMO8E, 6x00;m;ux 6 eco
cocmaes,

® cocmaeisimb YPABHEHUs peaKuuﬁ, coomeemcmeyrowmux nocne008amenbHoCmu
npeepameﬂuﬁ HeopecanHu4ecCKux eewecmes pa3jiuidHblx Kiaccos,

* gbIOBUCAMD U npoeepAntb IKCNEPUMERMAIbHO cUNONe3bl O pe3ylbmamax
6030elicmeus PAaA3TUYHbIX qbaxmopoe HA U3MEHEeHUe CKopocmu XUMUYECKOU peaxkyuu,

* UCNOB308aMb NPUOOPEMEHHBIE 3HAHUS OISl IKOLOSUYECKU PAMOMHO20 NOBEOCHUS 8
OKpydfcaroweli cpeoe;

® UCnoib308anib I’lpu06p€m€HHbl€ Kjllouyesble KomMnemeryuu npu 6blnOJIHEHUU
npoeKkmoes Z/ly'{€6H0'MCCJZ€OOGQm€JleKMx 3a0a4 no U3y4€eruro ceolicms, cnocobos noJjly4eHus u
pacno3nasanusl eeuyecmse,

* 00veKmMueHo oyeHueamos qubopMaumo 0 geulecmeax U XuMudeCcKux npoyeccax,

* KpumuuecKku OmHOCUMbCA K NCe8OOHAYUHOU UHDOpMaAyUL, HeO0OPOCO8eCmMHOU
pekiame 8 cpedcmaax Maccosol uHpopmayuu,

® 0cCo3Hasamv 3HAUEHUe meopemudecKux SHAHUL NO XUMUU OJIA l’lpaKWZMIlQCKOZZ
oessmenbHOCmu yejoeeka,

* co30arom mooenu u cxemvl OJisl peuleHus y4eOHbIX U NO3HABAMENIbHBIX 3a0al,
NOHUMAMb HE0OX0OUMOCb COON00EHUs NPEONUCAHUU, NPedNaAcaemMblX 8 UHCIPYKYUAX HO
UCNONIL308AHUIO 1eKAPCME, cpedcmB OBITOBON XUMUU U ]I



KaﬂeHOapuo — memamuidecKkoe niianupoeanue xumun 8 knacc

Neo T ®opma Bujbl yueOHOM qeATEILHOCTH
n/n Tema ypoka OpraHM3anuu
ypoka
HavanbHble NOHATHSA U 3aKOHBI XUMuM (21 4)

1 | Ilpeamer xumumu. VYpox  ycBoenust | OOBSICHAIOT, UTO IPEIMETOM U3YUYEHUS XUMHUH ABJISIOTCS BELIECTBA, UX CBOMCTBA U UX
Posb XUMHUH B KHA3HU HOBBIX 3HAHUI npeBpauicHus. Pa3nnuaror Tena U BEIeCcTBa, BEIIECTBAa U MaTepUalbl. Y CTAaHABIMBAIOT
YelloBeKa IIPUYUHHO- CJIEICTBEHHBIE CBA3M MEXKIY CBOMCTBAMH BEILECTB U MX IPUMEHEHUEM

XapakTepu3yroT MOJIOKUTEIbHYIO U OTPULIATENIBHYIO POJIb XUMUU B )KMU3HU COBPEMEHHOTO
oO1ecTBa.
ApPryMEHTHPYIOT CBOE OTHOIIIEHUE K XeMO(pWInu 1 xeMohoouu.

2 | Metoas! u3yueHus Ypok  ycBoeHMs | XapaKTepU3yIOT OCHOBHBIE METO/Ibl U3YyYEHHS €CTECTBEHHO- HAYUHBIX JUCLMUILINH.

XUMUU HOBBIX 3HAHUI [TpuBOAT MpUMeEpPHI MAaTEPUAIIBHBIX ¥ 3HAKOBBIX UM CHMBOJIBHBIX MOJIEJIEH, UCTIOIb3YEMBIX Ha
ypoKax (pU3NKH, OMOJIOTHH B Teorpadum.
CobuparoT 00BbEMHBIE U IIAPOCTEPIKHEBBIE MOJIENIN HEKOTOPBIX XMMUYECKHX BEILECTB

3 | Bxoxnas KonTponbubiit ypok | [IpuMeHsIOT Ha MpaKTUKe paHee U3ydeHHbIN MaTepuai, paboTas 1o TpyInaM ¢ 3aJaHUSIMU
JMarHOCTUYEeCKas Pa3HOr0 YPOBHS CIOXHOCTH, BBIIOIHSIOT KOHTPOJBHYIO paboTy.
pabota

4 | ArperaTHble Ypok  ycBoenwus | PasnnuaroT Tpu arperaTHbIX COCTOSIHHUS BEIIECTBA. Y CTAHABIMBAIOT B3aMMOCBA3H MEKIY HUMU
COCTOSIHUA HOBBIX 3HAHUN Ha OCHOBC B3aMMHBLIX IIEPEXO0B.

BEIECTB NmocTpupyroT 3TH IEPEXOIbI IPUMEPAMH.
HaGnronaroT XUMUYECKU SKCTIEPUMEHT U deiarom BBIBOJIbI HA OCHOBE HAOIIIOCHUN

5 |ILpNel VYpok - mpaktukym | PaboTaroT ¢ mabopatopHeiM 000pYyJOBaHUEM U HarpeBaTeIbHBIMUA IPUOOpaMu B
«3HaKOMCTBO ¢ COOTBETCTBHUH C IPAaBUIAMHU TEXHUKHU 0€30MaCHOCTH.
71a00paTOPHBIM BeimonHsAo0T npocreiime MaHUIyJISIUY ¢ JJAO0OpaTOPHBIM 000PYAOBaHUEM: C
000pyJIOBaHUEM. 71a00PaTOPHBIM IITaTUBOM, CO CIUPTOBKOM OPOpMIISAIOT OTUET O IpOeNIaHHOM padboTe
[IpaBuna Tb npu

pabote B kKaOMHETE
XUMHAW




dusnuyeckue
SIBJIEHUS B XUMUH

KomOunnpoBaHHBIH
YPOK

Paznuuaror Gpusnueckue U XMMUYECKHE SIBICHUS, YUCThIE BEIIECTBA U CMECH.
Knaccupunupyror cmecu.

[IpuBoAT npUMeEpsl CMECEH pa3IMYHOIO arperaTHOr0 COCTOSHUS. Y CTaHABJIMBAIOT IPUYUHHO-
CJICZICTBEHHBIE CBSI3U MEXAY (PU3MUECKUMH CBOIICTBAMH BEIIECTB CMECH U CIIOCO0aMHU UX
paznenenus. Pa3nuyaroT Ux, ONUCHIBAIOT U XapaKTEPU3YIOT IPAKTUYECKOE 3HAUCHUE.

7  [Lp.Ne2 «Anamus Ypok - npaktTukyM | PaGoTaroT ¢ mabopaTtopHbIM 000pyI0BaHUEM U HArpeBaTEIbHBIMU IPUOOpAMU B
[IOYBBI)) COOTBCTCTBUH C IPpaBHUJIaMH TCXHUKHU 0€30I1aCHOCTH.
BrmonsstoT npocreiinme npuéMel oOparieHus ¢ 1a00paTopHbIM 000pyI0BaHHEM: BOPOHKOIA,
(GUIBTPOM, CITUPTOBKOM.
Habutoarot 3a cBOMCTBaMU BEILIECTB U SIBICHUSIMH, TPOUCXOSAIIUMHU C
BEILIECTBAMM.
OnuceIBalOT XUMUYECKHUM SKCIIEPUMEHT € TOMOUIBIO PYCCKOTO (POJHOTO) S3bIKA U S3bIKA
XUMHH.
JlenaroT BBIBOJIBI 110 pe3yibTaTaM IIPOBEAEHHOTO IKCIIEPUMEHTA
8 |ATOMHO- VYpok  ycBoeHus | OOBIACHSAIOT YTO TAKOE XMMHUUYECKHH 3JIEMEHT, aTOM, MOJIEKYJIa, aJNIOTPOIUS, HOHBI.
MOJIEKYJISIPHOE HOBBIX 3HAHUI PaznuuaroT mpocTeie U CI0KHBIE BEMIECTBA, BEIECTBA MOJIEKYJISIPHOIO U HEMOJIEKYJISIPHOTO
YYEHHE. CTpPOEHHUs. Yemanasnuearom NPUIMHHO-CIEACTBEHHBIE CBSA3H MEXY COCTABOM MOJIEKYII U
XUMHUYECKHE CBOMCTBaMHM aJUIOTPOTTHBIX MOAU(PUKAIINI KUCIOPOIa.
JJIEMEHTBI DOopMyIHUPYIOT OCHOBHBIE I10JI0KEHHS] AaTOMHO-MOJIEKYJIIPHOTO YUYECHHUS
9 |3naku Ypok- Ha3piBatoT M 3amMChIBAIOT 3HAKW XHMHYECKHUX 3JIEMEHTOB. XapaKTepHU3yIT HH(OpMAIUIo,
XUMHYECKH HCCTIeIOBaHUE KOTOPYIO HECYT 3HAKU XMMHUYECKUX DJIEMEHTOB.
X OOBACHAIOT 3TUMOJIOTHYECKUE Hayalla Ha3BaHUM XUMHUECKHUX 3JIEMEHTOB U UX OTAEIbHBIX
JJIEMEHTOB. TpyIIIL.
10 |Ilepuonmueckas Ypok- OnuchIBaIOT CTPYKTYPY TaOIUIIbI XUMHUYeCKHuX 31emMenToB 1. .
Ta0IUI[a XUMAYECKUX HUCCIEI0BAHUE MenpeneeBa. Paznnyaror KOpOTKONEPUOAHBIN U
anemenTos JI. 1. JUIMHHOIIEpUOAHBINA BapuaHThl [Iepronudeckon cucremsl /1. 1. Menneneesa
Menneneesa.
11 | Xumuueckue GopMyIibl Ypok  ycBoenus | OToOpa)karoT COCTaB BEIIECTB C IOMOIIbIO XUMUYECKUX (POPMYII.

HOBBIX 3HAHUI

Paznuuarot unaekce u ko3 dunuents. Haxomsar




12 | Xumuueckue GopMyIbl | YPOK-HCCISIOBAHUE | OTHOCUTENIbHYIO MOJIEKYJISIPHYIO MAacCy BEIIECTBA U MAacCOBYIO JIOJII0 XUMUYECKOTO dJIEMEHTa
B COCAMHEHUH.
TpancaupyroT HHPOpPMAINIO, KOTOPYIO HECYT XUMHUYECKHE (POPMYIIbI
13 [BanentHOCTH VYpok  ycBoeHHs | OOBACHSIOT YTO TaKOE BAJIEHTHOCTh. [IOHMMAIOT OTpakeHHe MOPSIKa COSAMHEHHS aTOMOB B
HOBBIX 3HaHUH MOJIEKYJIaX BEIIECTB MOCPEIACTBOM CTPYKTYPHBIX (popMyit. Yyarcs cocTaBiaTh (OpMyITbI
14 |BaseHTHOCTH VPOK-TIPaKTUKYM | COEIUHEHHH 110 BAJICHTHOCTH U ONPEEIATh BaJEHTHOCTb 3JIEMEHTA IO (POpMYJIE €ro
COCMHEHUS
15 | Xwumuueckue peaknuu. | OOGoOmaronmii ypok | XapakTepu3ylOT XUMHUECKYIO PEAKIHIO U €€ YUaCTHUKOB (peareHThl U MPOYKThI PEAKIIHH ).
OnuChIBAIOT MPU3HAKK U YCIOBUS TCUCHUS XUMUYECKUX peakiuii. Pazmiuaror
HK30TEPMHUYECKUE U FHAOTepMHYECKHE peakiuni. COOTHOCIT pEaKkIy TOPEHUs 1
HK30TEPMUYECKUE PEAKITUH.
16 |3axon Ypok  ycBoeHusi| QopMyIUpPYIOT 3aKOH COXpaHEHUs Macchl BemlecTB. COCTaBIAIOT Ha €r0 OCHOBE XUMHUYECKUE
COXpaHEHHS HOBBIX 3HAHUH ypaBHeHus. TpaHCIUpyOT
MAcCChI BEIIECTB. WH(POPMAIIHIO, KOTOPYIO HECYT XMMUYECKHE YPaBHEHHS. JKCIIEPUMEHTAIHHO
XUMHUYeCKue MOJITBEPKIAIOT CIIPABEIIIMBOCTH 3aKOHA COXPAHEHHUST MAacChl BEIIECTB
ypaBHEHUS
17 | Xumuueckue ypaBHEHUsI| YPOK -NPAKTUKYM
18 |Tumbl XUMHUYECKUX Ypok  ycBoenwus | KimaccupuuupyroT XuMudecKie peakiuy 1o MPpU3HaKy YUCIia B COCTaBa PEareHTOB U
pea}(upﬂ)’l HOBBIX 3HAHUWI IMPOAYKTOB. XapaKTepI/ByIOT POJIb KaTaJIn3aTopa B IPOTCKaHUU XUMHYECKON PCaKkmum.
19 | THIBI XUMHIECKHX YpOK -IIpaKTHKyM HabmtoaaroT 1 ONUCHIBAIOT XUMHUECKHUI SKCIIEPUMEHT € TIOMOIIBIO PYCCKOT0O (POJHOrO)
peaLmii SI3BIKA U SI3bIKA XUMUU
20 [[ToBTOpEHHUE U O6o6maromuii ypok | O6001al0T U CUCTEMAaTU3UPYIOT CBOU 3HAHUS 10 TEME:

000011IeHE TEMBI
«HauanbHble TOHATUS U
3aKOHBI XUMHUN»

«Ha4vanbHble IOHATHSA U 3aKOHBI XUMUW». [I[pUMEHAIOT HA IPAKTUKE paHee U3YYCHHBIN
MaTepuai, paboTas Mo rpymniam ¢ 3aJaHUsIMUA Pa3HOTO YPOBHS CIOKHOCTH
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K.p.Ne 1 «Hauanbnbie
MOHSITHS U 3aKOHBI
XUMUI

Ypok — koHTpons | [IpuMeHSIIOT Ha MpaKTUKE paHee W3YYCHHBIH MaTepuai, paboTas Mo Tpynmam C 3aJaHUusSIMU
3HaHUH Pa3HOTr0 YPOBHSI CIIOKHOCTH, BBITIOJIHSFOT KOHTPOJIBHYIO padoTy.
00yJaronmxcst

BaskHeiinue NPpEeACTABUTEC/IN HEOPraHUY€CKUX BEIIECCTB. KoaundyecTBeHHBIE€ OTHOIIEHHSI B XUMHH (18 ‘l)

22

Bo3nyx u ero cocras

Ypok XapakTepusyloT 00bEMHYIO J10JII0 KOMIIOHEHTa TaKOH MPUPOTHOIM ra30Boi CMECH, KaK BO3AYX, U
YCBOEHHUSI | PACCUMTHIBAIOT €€ M0 00BEMY STOM
HOBBIX cMecu. OnuchIBaloT 00BEMHBIN COCTaB aTMOC(EPHOTO BO3/1yXa U MOHUMAIOT 3HaYEHUE TTOCTOSIHCTBA
SHAHUIA 3TOT0 COCTaBa ISl 310POBbs

23

Kucnopon

Ypox XapakTepHu3yIoT 030H, KaK aJUTOTPOITHYI0 MOIU(PHUKAINIO KUCITopoa. OMUCHIBAIOT (PU3HUECKUE U
ycBOEeHHs | XMMHYECKME CBOMCTBA, MOIy4eHHE U IIPUMEHEHHE KMCIOPOIa C UCIOJIb30BaHHEM PYCCKOTO
HOBBIX (poHOrO) sI3bIKA U A3bIKa XUMUH.

SHAHMH YcTaHaBIMBAOT TPUYMHHO-CIICICTBEHHBIC CBSA3U MEKIY (PU3NYECKUMHU CBOMCTBAMU KHUCIOPOIa U
criocobamu ero cooupanus. IIpoBoasaT, HAOIIOAAIOT U OIMKCHIBAIOT XUMHUYECKHM SKCIICPUMEHT I10
MOJIYYEHHIO, COOUPAHUIO U PACIIO3HABAHUIO KKCIOPO/Ia C COOJFOICHIEM MPABUI TEX HUKH
0e30macHOCTH

24

I. p.Ne3 «Ilonmyuenue, cobupanue u Ypok PaGorator ¢ nabopaTopHbIM 000PYZOBAHUEM U HarpeBaTeIbHBIMU IPUOOPaMHU B
pacro3HaBaHKUE KHCIOPOIa» HpaKT COOTBETCTBHUH C TIPAaBUIIAMHU TEXHHUKH 0€301MacHOCTH. BBITOIHSIOT IpocTeme

HUKyM npuéMbl 00paleHust ¢ 1a0opaTOPHBIM 000PYIOBAaHUEM: COOUPATh MPUOOP TSt
MOJIyYEHHsI Ta30B, MPOBEPSTH €r0 Ha TEPMETUYHOCTh M MCIIONIb30BATh IS
nonydeHus kuciuoponaa. CobuparoT KUCIOPO METOAOM BBITECHEHHUS BO3yXa U
pacno3HaroT ero. HabmronaroTt 3a CBOHCTBAMU BEIIECTB U SIBJICHHUIMH,
MIPOUCXOJSIIMMH ¢ BellecTBaMu. OMUCHIBAIOT XUMUYECKHI SKCIIEPUMEHT C
MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MJIH POIHOTO) SI3bIKA U SI3bIKA XUMUH.
CocTaBiroT OTYET IO pe3yJIbTaTaM IIPOBEAECHHOIO IKCIIEPUMEHTA

25

OKCcUIbI

Ypok Briaensror cymecTBeHHbIE TPU3HAKU OKCUJIOB. [[at0T Ha3BaHUS OKCUJIOB IO UX

HCCclIe dbopmynam. CocTaBisitoT POPMYIIBI OKCHIOB TI0 UX HA3BAHUSM. XapaKTEPU3YIOT TaKUX
JIOBaH MC | MpEICTaBUTENICH OKCUIOB,
Kak BOJIA, YIVIEKUCIIBIM T'a3 U HETallIEHasl U3BECTh
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Bonopon

Ypok YCBOEHHUS
HOBBIX 3HAHUU

XapakTepusyrT COCTaB MOJICKYJIbI, PU3HUECKHE M XUMUIECKUE CBONCTBA, MOTYICHHUE U
MPUMEHEHHE BOJOpOa. Y CTaHABIUBAIOT TPUYMHHO-CIICACTBEHHBIE CBSI3H MEXKY
(bu3MYeCKUMHU CBOMCTBAMH U crioco6aMu coOUpaHus BOJOPOAA, MEXKTY

XUMHYECKUMH CBOMCTBAMH U €r0 MPUMEHEHUEM.

27

ILp. Ned «Ilonyuenwue,
cobupanue u
pacro3HaBaHHe
BOJIOPOa»

YpoK-npakTUKyM

Pabotatot ¢ mabopatopHbIM 000pYyAOBaHUEM U HArpeBaTEIbHBIMU TPUOOpPAMU B
COOTBCTCTBUM C ITIpaBUJIaMH TCXHHUKHU 6C3OHaCHOCTI/I. Brimmonssior HpOCTCﬁH.IHC IMPUCMBbI
oOparteHus ¢ JlabopaTOpHBIM 000pyAOBaHHUEM: COOUPATh MPUOOP TSI MTOTYICHUS

ra30B, MPOBEPSATH €T0 HA TEPMETUIHOCTh U MCIIOIB30BATh JIJIS TIOJTYUCHHS BOJIOPOIA.
CoOuparoT BOIOPOI METOIOM BBEITECHEHHSI BO3yXa U pacno3HaoT ero. Habmoxaror 3a
CBOMCTBaMU BCIICCTB U ABJICHHUAMU, IIPOUCXOAAIIMMU C BEIICCTBAMMU. OnuceIBarOT
XUMHUYECKHI SKCIIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIIH POJTHOTO) SI3bIKA H
a3bika XUMUU. COCTaBISAIOT OTYET MO pe3yIbTaTaM MPOBEICHHOTO AKCIIEPUMEHTA

28

Kucnotsl

Ypok YCBOCHUSA
HOBBIX 3HAaHUN

AHaJ'II/ISI/Ipy}OT COCTaB KHCIOT. Pacmo3HaloT KHCIOTHI C IIOMOIIIBKO HHIUKATOPOB.
XapakTepu3yrT HPEACTABUTEICH KHUCIOT: COJSHYIHO UM CEPHYI. XapaKTepU3YIT
pPacTBOpHUMOCTDH COG)II/IHGHI/Iﬁ C IIOMOIIIBIO Ta6J'II/IHI>I PaCTBOPUMOCTH.

YcraHaBIUBaKOT MPUYUHHO-CIIEICTBEHHBIE CBSI3M MEXKAY CBOMCTBAMU COJISIHOM U CEpHOI
KHUCTIOT U 00JTaCTSMU UX IPUMEHEHHS.

29

Comu

Ypoxk-uccienoBanue

XapakTepus3ylT CONM Kak MPOAYKTHI 3aMEUIEHUs BOJOpPOAA B KHUCIOTE Ha METall.
3anuchIBaoT (OPMYIIBI COJei 1Mo BaieHTHOCTH. Ha3biBatoT comu mo ¢hopmMynam.
Hcnonp3ytoT Tabauily pacTBOPUMOCTH JIJIsi XapaKTEPUCTUKH CBOMCTB cojied. [IpoBomsT
pacuértel 1o popmynam coneit

30

KomnuectBo BemecTsa

Ypoxk-uccienoBanue

OOBSICHSIOT UTO TaKOE€ KOJIMYECTBO BEIIECTBA, MOJIb, TOCTOSTHHAS
ABorazipo, MoJIsIpHasi Macca.

31

Pemenue pacueTHbIxX 3a1a4

VYpok- NpakTUKyM

PemraroT 3ayaum ¢ UCIIOJIH30BaHUEM HOHITHM «KOJIMYECTBO
BCIICCTBa», «MOJIApHAA Maccay», «IOCTOIHHAsA ABOFaHpO




32 |MounspHslil 06beM Ypok ycBoeHUst | OOBSCHSIOT UTO TaKOE€ MOJISIPHBIN 00BEM ra3oB, HOpMaJibHBIE YCIIOBH. Pemaror 3agaun
ra3006pa3HLIX HOBBIX 3HAHUU C UCIOJIB30BAaHUEM ITOHATUI
BEILIECTB «KOJMYECTBO BEILECTBA», «MOJISIPHAs MACCay, «MOJIIPHBII 00BEM ra3oBy, «IIOCTOSHHAsS
ABoraapo».
33 |Pacuérpl MO0 XUMHUYECKUM Ypok ycBOEHHSI | XapaKTepU3yIOT KOJINYECTBEHHYIO CTOPOHY XUMUYECKUX OOBEKTOB U MPOLIECCOB.
YPaBHEHUAM HOBBIX 3HAHUMA Pemaror 3a1aun ¢ UCIIONIBb30BaHUEM MTOHATUH «KOJMYECTBO BEIIECTBAY, «MOJIIPHAs
34  |PacuéTpl MO XUMHUYECKUM Yok - MpaKTUKYM Maccay,
ypaBHEHHAM «MOJISIPHBIN 00bEM I'a30B», «IIOCTOSHHAsA ABOTaIpO»
35 |Bona. OcHoBaHus VYpok-uccaenopanue | OOBSCHAIOT YTO TAKOE «OCHOBAHUS», «IIEJIOUN», KaUECTBEHHAs peaKIys»,
«uHAMKaTopy». KiaccupuuupyroT ocHOBaHMS 110 PaCTBOPUMOCTH B Bojie. OnpenesstoT
HNPUHAAJISKHOCTH HEOPraHMYECKHUX BEIIECTB K KJaccy OCHOBaHMM 1o Qopmyie.
XapakTepu3yrT CBOMCTBA OTHEIBHBIX IPEIACTABUTENECH OCHOBaHMM. lcronb3yroT
TaOJIUIy pACTBOPUMOCTH JJIs OIIPEEIICHUs] pACTBOPUMOCTH OCHOBAHUH.

36 |PactBopbl. MaccoBas VYpok pernienust OOBSICHSIIOT UTO TaKOE «MacCoBasi 10JIsl PACTBOPEHHOT'O BELLIECTBAY.

J10JI1 paCTBOPEHHOTO 3a1a4 YcTa"HaBIMBarOT aHAJIOTUU ¢ 00BEMHOMN 10JIEH KOMIIOHEHTOB I'a30BOM CMECH.

BeIIcCTBa Penraror 3aauu ¢ UCIOJIL30BAHUEM ITOHITHU «MaccoBas 101 DJIEMEHTA B
BEILIECTBE, «MACCOBAs J10JI1 PACTBOPEHHOT'O BEILIECTBA», «OObEMHAsI OIS
ra3000pa3HOro BEUIECTBA»

37 | ILp.Ne5 YPOK - IpakTUKyM PaboTaroT ¢ 1abopaTopHbIM 000PYIOBAaHUEM U HarpeBaTeIbHBIMUA IPUOOpaMu B
«IIpuroroBieHune COOTBETCTBUH C PAaBUIAMHU TEXHUKHU 0€3011acCHOCTH. BBINONIHAIOT pocTeiine
PacTBOPOB COJIEH € MX npueMsbl 00palieHus ¢ 1abopaTOPHBIM 000PYAOBAaHUEM: C MEPHBIM LIMIIMHJPOM, C
3aﬂaIfH0ﬁ MAacCcOBOH Becamu. Habmro1aroT 3a CBOMCTBAMH BEIECTB U SIBICHUSAMH, IPOUCXOISIIIUMHE C
Aoaen» BemecTBaMu. ONKMCHIBAIOT SKCIIEPUMEHT C IOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MU

POJIHOIO) sA3bIKA U A3bIKa XUMHUH. COCTABIISIFOT OTYETHI 110 pe3yiIbTaTaM
IIPOBE/IEHHOTO YKCIIEPUMEHTA
38 |OO6oO6meHue u O6o6marmuii ypok | O600IIaT U CUCTEMATU3UPYIOT CBOU 3HAHUS 10 TEME:

CHCTEMAaTH3alus 3HaHUH
o teMe: «Bakaenmme
Hpe)ICTaBI/ITeJ'II/I
HEOPTraHUYECKHUX
BEIIECTB.

«Baxuneiiiie NpEACTAaBUTCIIM HCOPTAaHNUYCCKUX BCIICCTB. KonuuecTBeHHEIC
OTHOIICHHA B XUMUN). HpI/IMeHHIOT Ha MMPAKTUKE paHCC I/ISy‘-ICHHHﬁ Marcpuall,
pa60Ta51 Io rpymuiam € 3aJlaHuAMHA Pa3HOTO YPOBHS CIIOKHOCTU




KomnuectBeHHBIE
OTHOIIIEHUS B XUMHUID)

39 |K.p.Ne2 no reme: VYpok — KOHTpOIIs [TprMeHSIOT Ha IpaKTHKE paHee U3yYEeHHbIN MaTepua, padoTas 1o rpymmnam ¢ 3alaHusIMU
«Baxneiimmue 3HaHUH Pa3sHOI0 YPOBHS CJIOKHOCTH, BBIIOJIHSIOT KOHTPOJIBHYIO PaboTy.

IIPEJCTaBUTENIN
HEOPraHUYecKuX
BEIIIECTB.
KonnyectBeHHbIe
OTHOILICHMSI B XUMUUN
OcHoOBHBIE KJIacChl Heopranuyeckux coequHenui (10 )

40 | Okcupsr: Ypox ycBoeHHsl | OOBACHSIOT YTO TaKOE HECOJIC00pa3yIoIIMe OKCH/IbI, COIe00pa3yrole OKCUIbI,
KJIaccu(pUKALKS 1 HOBBIX 3HAHHM OCHOBHBIE OKCHU/IbI, KUCJIOTHBIE OKCUBI. XapaKTepU3yIOT 00II1e XUMUYECKHE
CROMCTRA CBOMCTBA c0JIe00Pa3yIOUIMX OKCUIOB (KUCIOTHBIX M OCHOBHBIX) COCTaBISAIOT

YPaBHEHMSI PEAKIUN C y4aCTHEM OKCHJIOB.

HaGnromatoT W ONMUCBHIBAIOT pPEAKLUUMU C YYacTHEM OKCHIOB C IOMOIIBIO

€CTECTBEHHOTO (PYCCKOT'O MJIM POJTHOTO) SI3bIKA U s3bIKAa XUMUH. [IpOBOJSAT OMBITHI,

HOJTBEPXKIAIOIIHE

XUMHYECKHE CBOMCTBA OKCHUJIOB C COOJIIOZCHNEM TPABIII TEXHUKH 0€301T1acHOCTH

41 |OcHoBaHus: VYpok-uccnenoBanue CocTaBisIOT ypaBHEHHs peakiuii ¢ yuactueM ocHoBaHMi. HaOmonator u

Kjaccuukanus u OIKCBIBAIOT PEAKLIUU C YYACTHEM KHUCIIOT € TIOMOIIbIO €CTECTBEHHOT'O (PYCCKOIO
CBOMCTBa WIX POAHOIO) S3bIKA U sA3bIKa XUMHH. [IpOBOJAT ONBITHI, TOATBEPKAAIOIIUE

XMMHUYECKHE CBOMCTBA OCHOBAHUH, C COOJIOJJICHUEM MPAaBUII TEXHUKU

0e30macHOCTH

42  |Kucnotsl. Ypox yCcBOEHHsI | XapaKTepHU3yIOT 00IMe XUMUUECKHe cBOMCTBA KUCIOT COCTaBIISAIOT ypaBHEHHUS

Knaccudukanms kuciaor

HOBBIX 3HAHUU

peakLuii C y4aCTUEM KHUCIIOT.




43 |CBoiicTBa KUCIIOT KomOunnpoBaHHBIH HabnronaroT v OMUCHIBAIOT PEAKIMH ¢ YIaCTHEM KHUCIIOT C IIOMOIIIBIO
YPOK €CTECTBEHHOT'0 (PYCCKOTO UJTU POJHOTO) SI3bIKA U A3bIKA XUMUH.
[TpoBOAST ONBITHI, MOATBEPKIAIOIINE XUMUYECKUE CBOMCTBA KUCTIOT, C
COOJTIOZICHHEM MTPABWJI TEXHUKHU 0€30MaCHOCTH
44 | Knaccuduxamus comeit Ypok ycBOeHUs | Pa3nuyaroT moHSATHUS «CPEIHUE COMU», KKUCIIBIE COH,
HOBBIX 3HAHUN «OCHOBHBIE COJINY.
45 |CgoiicTBa comneit KomOunnpoBaHHBIT XapakTepu3yrT O0II1e XUMHIECKUE CBOMCTBA coieid. COCTaBIAIOT ypaBHCHHS
YPOK peaxuuii ¢ yuactueM coieil. HabmronaoT v onMChIBaIOT PEAKIIMY C YYACTHEM COJIEH C
MTOMOIIIbIO €CTECTBEHHOTO (PYCCKOT'O MJIM POJTHOTO) SI3bIKA U SA3bIKa XUMUH. [IpoBoasT
OTIBITHI, TOTBEPKAAOIIIE XHMUYECKIE CBOWCTBA COJICH C COOTIOIEHUEM TTPABHIT
TEXHHUKHU 0€3011aCHOCTH
46 |['enernueckas CBS3b Ypox ycBOEHUsl | XapaKTepU3yIOT OHATHE «T€HETUYECKUH psiay. umrocTpupyror
MEXTY KJIacCaMu HOBBIX 3HAHUI TEHETUYECKYIO B3aUMOCBSI3b MEXK/IY BEIIECTBAMHU: MPOCTOE BEIIECTBO — OKCHUJL
HEOPTaHUYECKUX — TUJPOKCHUJ] — COJIb.
BEIIECTB 3anuchIBalOT YPaBHEHUS PEAKIIMNA, COOTBETCTBYIOIIMX MOCIIE10BATEIbHOCTH
(«uenoukey) MpeBpalleHuii HEOPraHWYECKUX BEIIECTB PA3INYHBIX KIACCOB.

47 | ILp. Ne 6 «Pemienue VYpoK - IpakTUKymM VYyatcst oOpamarscs ¢ 1abopaTopHBIM 000PYIOBAHUEM M HArpeBaTEIbHBIMU TPHOOpaMu
SKCHEPUMEHTAIbHBIX B COOTBCTCTBUHU C IIpaBUJIaMU TCXHUKU 6630HaCHOCTI/I, Pacrio3HaBaTb HEKOTOPLIC
3a1a9n» AQHUOHBI U KaTHOHBI. Habr01at0T CBOMCTBA AJIEKTPOIUTOB U MPOUCXOIAIINE C HUMU

siBiieHus. Habmro1aroT ¥ ONUCHIBAIOT PEAKIINHU C YYACTHEM JICKTPOIUTOB C IIOMOIIBIO
€CTECTBEHHOTI'0 (PyCCKOT0 WU
POJIHOTO) S3bIKA U SI3bIKA XUMHUH. DOPMYTUPYIOT BBIBOBI IO PE3yIbTaTaM MIPOBEICHHOTO
JKCIEpPUMEHTa

48 |O06oObmeHue u O6o6maromuii ypok | O600111aI0T U CUCTEMATU3UPYIOT CBOU 3HAHUS 10 TEME:

cucTeMaTu3aIus 3HaHui
o TeMe: «OCHOBHBIE
KJIACChl HEOPTaHUYECKUX
COECTUHEHUI)

«OCHOBHBIE KJIacCHI HCOPraHN4YCCKUX COCIUHEHUI. HpI/IMCHHIOT Ha MPAaKTUKE paHCC
H3y‘ICHHBIfI MaTtcpuall, pa60Ta51 [0 IrpyHiam € 3aJaHusIMHU Pa3HOT'0 YPOBHS CJIOKHOCTU




49 | K.p. Ne3 o teme: Ypok — KOHTpOJIs [IpuMeHSIOT Ha MpaKTHKE paHee U3yUYeHHbBIN MaTepra, padoTas 1o rpyIaM C 3aJaHUsIMHU
«OcHOBHEIE Pa3HOTO YPOBHS CJIIOKHOCTH, BBITTOHSIIOT KOHTPOJIbHYIO paboTy.
KJIaCChI
HEOPraHUYEeCK UX
COCIUHCHUI
Ilepuoanuecknii 3axon u [lepuoanyeckas cucrema xXumMudeckux 3jeMeHToB /[. U. MenaesieeBa u ctpoenne atoma (8 1)
50 EctecTBenHbIe Ypok ycBoeHUsl | OOBICHSIOT MPU3HAKH, TO3BOJISIIOIINE OOBEAUHSTH TPYIIbl XUMHUUECKUX JIEMEHTOB B
ceMeHcTBa HOBBIX 3HAHUIT €CTECTBEHHBIC CEMEICTRA.
XHUMHYCSCKHX PackpbIBaroT XUMHUYECKUI CMBICT (3TUMOJIOTHIO) Ha3BAaHUHN €CTECTBEHHBIX
9JIEMEHTOB. CEMEHCTB
AMQOTEpHOCTH APryMEHTUPYIOT OTHOCUTEILHOCTh HA3BaHUs «MUHEPTHHIE Ta3bl» OOBICHSIOT YTO TAKOE

«ampoTepHble coequHeHNs». HabaromatoT 1 ONMCHIBAIOT PEaKIMiA MEXTy BEIIECTBAMH
C MIOMOILIBIO PYCCKOTO (POAHOIO) SI3bIKA U SI3bIKA XUMHUU. XapaKTePU3YIOT
JIBOMCTBEHHBIH XapakTepe CBOUCTB aM(OTEpHBIX OKCHIOB U TMJIPOKCUA0B. [IpoBoasT
OTIBITHI 10 MOJIYYEHHUIO U OATBEPIKICHUIO XUMHUUECKIX CBOUCTB aM(POTEPHBIX OKCHI0B
U TUAPOKCHUJIOB € COOJIIOJICHUEM MPABUII TEXHUKU 0€30IacCHOCTH.




51

OTKkpbITHE

. .

Mennenee

BBIM

[leproanueckoro 3akoHa

Ypox YCBOCHHUS
HOBBIX 3HAHHI

Pa3znnyaroT ecTtecTBEHHYIO M HCKYCCTBEHHYIO Kiaccu(UKaU. APpryMEeHTUPYIOT
otHeceHue [lepuonnueckoro 3akoHa K €CTeCTBEHHOI Kinaccupukanuu. Moaenupyot
XUMHYECKHE 3aKOHOMEPHOCTH C BBIICTICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK
00BEKTa U MPEACTaBICHUEM UX B IPOCTPAHCTBEHHO-TpapruecKoil uim
3HaKOBOCHMBOJIMYECKOH popme

52 | OcHOBHBIE Ypok YCBOEHMUSA OOBACHSIOT YTO TAKOE KIIPOTOHY, KHEUTPOHY, «IJEKTPOHY,

CBEJICHUS O HOBBIX 3HAHUH «XMMHUYECKHH 2JIEMEHT», «MacCOBOM YHCIIO». ONMUCHIBAIOT CTPOEHHUE spa aTOMa

CTPOEHHHU nucnosib3ys [lepuoguueckyro cucremy XuMu4eckux asmemeHToB . H.

aTOMOB. Mengeneena. [lonyyaroT nHGOpMAIUIO IO XUMHH U3 PA3TUYHBIX HCTOYHUKOB,
AHAJIM3UPYIOT €€.

53 |CrpoeHue 31eKTPOHHBIX Ypok- OOBACHSAIOT YTO TAKOE DIEKTPOHHBIN CJIOW MM SHEPTETHUECKUI YPOBEHb.
ypOBH€I7I aTOMOB HCCIICOOBAHUE CoCTaBISIOT CXEMBI pacnopenaeieHus 3JICKTPOHOB IO 3JICKTPOHHBIM CJIOSIM B
XAMHYECKHUX 3JIEMEHTOB 3JIEKTPOHHOIT 060710UKe
No«Nel-20 B
tabmuue /1. U.

Menpeneesa.

54  |Ilepnoauueckuii 3aKoH Ypok- PackppiBatoT puznyecKkuil CMbICI: MOPSIAKOBOIO HOMEpPA XUMUYECKOTO 3JIEMEHTA,
. U. MenneneeBa u HCCIEN0BaHUE HOMepa Ieproa u HoMmepa rpymnisl. OObSICHIIOT 3aKOHOMEPHOCTH M3MEHEHUS
CTPOEHUE aToMa METAUTHYECKUX U HEMETAUIMYECKUX CBOMCTB XUMHUUYECKUX AJIEMEHTOB M MX

COEAMHEHMH B IIEpUOJaxX U TpymIax
55 | Xapakrepuctuka Ypok- XapakTepus3yroT XUMHUECKHUE AIEMEHThI 1—3-ro MeproI0B M0 X MOJI0KEHHUIO B
XUMHUYECKOT'O DJIIEMEHTA HUCCIIEIOBAHUE [Tepuoanueckoit cucreme xumuyeckux 3semeHToB 1. 1. Menneneena.
HAa OCHOBAHUH €ro ApPryMEHTHPYIOT CBOMCTBA OKCHJIOB U
HONOKEHNS B TUAPOKCHIOB METAJUIOB U HEMETAJIJIOB IOCPEACTBOM YPABHEHHM pEaKIUil
ITepuoanueckoit
cucTeme
56 | XapakTtepucTtuka YpoK-IpakTUKyM

XUMHUYCCKOI'0O 3JICMCHTA
Ha OCHOBaHHH €T0
ITOJIOKCHHUS B




[Tepuoanueckoit

CUCTEME
57 |3HaueHue Ypok- OnpenensroT UCTOYHUKHN XUMHUYeckor nHpopmaruu. [lomyyaror He0OXOaUMYTO
[leproauueckoro UCCIIEIOBaHKE MH(POPMAIIHIO U3 PA3TUYHBIX HCTOYHUKOB, aHAITU3UPYIOT €€, 0(OPMIISIOT
3aKOHA U WH(GOPMAIIMOHHBIA MTPOAYKT, IPE3CHTYIOT €r0, BeIyT HAYYHYIO TUCKYCCHUIO,
[lepuoanueckoi OTCTaMBAaIOT CBOIO TOUKY 3PEHUS
CUCTEMbI XUMHUYECKUX
anemeHToB J[. U.
Menneneesa
Xumuueckasi cBsi3b. OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIE peakuuu (11 u)
58 |Monnas xuMudeckas CBs3b |YpOK- OOBSICHSIIOT UTO TaKOE MOHHAs CBSA3b, HOHBI. XapaKTEPU3YIOT MEXaHU3M 00pa30BaHUs
MCCIIEJOBaHHE MOHHOM cBs3U. COCTaBIIAIOT cXeMbl 00pa30BaHUs HOHHOM CBsI3U. VICTIONb3yI0T 3HAKOBOE
MoienrpoBanue. OnpeaensoT TUII XUMUYECKON CBA3H 1o ¢popMmyiie BemecTsa. [IpuBoasr
IIPUMEPHI BELIECTB C HIOHHOW CBA3BI0. Y CTAHABINBAIOT IPUUMHHO-CJIEICTBEHHBIE CBSI3U
MEXJ1y COCTaBOM BEILIECTBA M BUIOM XUMUYECKOM CBSI3U, MEKIY HOHHOM CBSI3bIO U
KPUCTAJIMYECKUM CTPOECHUEM BEIIECTBA, MEX/y KPUCTAUIMYECKUM CTPOCHUEM BEILECTBA U
ero (PU3MYECKUMH CBOMCTBAMHU
59 |KoBaneHTHas XUMUYECKast Ypok- OOBACHSIOT YTO TaKOE KOBAJICHTHAsS CBSI3b, BAJICHTHOCTb. COCTaBIISIIOT CXEMBI
CBSI3b HCCJIEIOBaHU 00pa30BaHUs KOBAJICHTHOW HEMOJISIPHONH XUMHUYECKOH cBsA3H. Mcronb3yloT 3HaKoBOE
e MojenupoBanue. OnpeaesnsoT Tl XUMHUECKON CBs3U 1o (hopmysie BeniecTBa. [IpuBoast

IIPUMEPBI BELIECTB C KOBAJICHTHOU CBS3BIO.

VY CcTaHaBIMBAIOT IPUYUHHO-CIIEACTBEHHBIEC CBSI3U MEXK]Y COCTABOM BEILECTBA U BUIOM
XUMHYECKOHN CBS3U, MEXKITY KOBAJICHTHOM CBA3BIO U KPUCTAIUIMYECKUM CTPOCHHUEM BEILIECTBA,
MEXy KPUCTAJUIMYECKUM CTPOSHHEM BEIECTBA U €ro (PU3NUEeCKUMH CBONCTBAMU
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KoBanenTHas
noJIsIpHAst
XUMHYECKast
CBSI3b

Ypok-
UCCJIEJOBaHU
e

OOBACHSIOT YTO TaKOE KOBAJICHTHAsS TIOJISIPHAS CBSI3b, AJIEKTPOOTPHUIIATEIBHOCTD, BO3TOHKA
i cyonumanusa. CoCTaBISIIOT CXeMbl 00pa30BaHUsl KOBAJICHTHOM MOJIIPHON XUMHUYECKON
cBsA3U. VCIIoNIb3yI0T 3HAKOBOE MOJIENIMPOBAaHUE. XapaKTepU3yIOT MEXaHU3M 00pa30BaHUs
HOJISIPHOM KOBAJIGHTHOM CBsI3M. ONpenensoT TUIl XUMUYECKOH CBsA3H 1O (hopMyJie BEIIEeCTBa.
[TpuBOIAT IpUMEpPBI BELIECTB ¢ KOBAJICHTHOM MOJISPHOM CBA3BIO. Y CTAHABJIMBAIOT
IIPUYMHHOCIIEACTBEHHBIE CBSI3U MEXK]y COCTABOM BEILECTBA U BUJIOM XUMUYECKOU CBA3H,
MEX1y KOBAJICHTHOM CBSA3BIO U KPUCTAJUIMYECKUM CTPOCHUEM BEILECTBA, MEKIY
KPUCTANINYECKUM CTPOEHUEM BELIECTBA U €ro PU3NYeCKUMHU cBolicTBaMH. COCTaBISIOT
(dopMyIbl OMHAPHBIX COEIMHEHUH 110 BAJIGHTHOCTH U HAXOJAT BAJICHTHOCTH 3JIEMEHTOB 110
dbopMyne OMHAPHOTO COETMHEHUS.

51

Meramnueckas
XUMHNYCCKas CBA3b

Ypok-
UCCIIEJOBaHUE

OOBACHSIOT YTO TAKOE METAIUINYECKAS CBS3b.

CocTaBisIIOT cXeMbl 00pa30BaHUs METAITMUYECKONH XUMHUYECKOU CBsI3U. VICIonbp30BaTh 3HAKOBOE
MOJIeJIMpOBaHUE. XapaKTEPU3yIOT MEXaHN3M 00Pa30BaHMs METANINYECKOM CBS3H.
OnpenensroT THII XUMHUYECKOH CBsI3U 1o Gopmysie BemiecTBa. [[puBoAsT mpuMephl BEIIeCTB ¢
METATINYECKON CBA3BIO.

VYcraHaBnuBaOT MPUIMHHO-CIICACTBEHHBIE CBSI3M MEK]Iy COCTaBOM BEIIIECTBA M BUAOM
XUMHUYECKON CBSI3U, MEXKTY METAJUIMUECKON CBSI3bI0 M KPUCTAIUTMYECKUM CTPOCHUEM

BEIIIECTBA, MEXKY KPUCTALITNYECKAM CTPOCHUEM BEIIECTBA U €T0 (PU3NIECKUMHU

CBOMCTBaMH.

62

CreneHb OKUCICHUSA

Ypok  ycBoeHus
HOBBIX 3HAaHUN

OOBSICHSIIOT YTO TAKOE «CTEIECHb OKUCICHUSY, «BAICHTHOCTH». COCTaBIISIOT
OMHAPHBIX COCMHEHHUITHA OCHOBE O0IIEro crocoda ux

(bopMyIIbI

Ha3BaHUU.
CpaBHMBAIOT BAJEHTHOCTb M CTENEHb OKUCIEHUs. PacCUMTHIBAIOT CTENEHU OKHUCICHUS IO
dbopMynaM XUMHUECKUX COSAMHEHUIA

63

OKHUCIIUTENBHO-
BOCCTAaHOBUTEIHHBIE
peakiumn

Ypok ycBoeHUs
HOBBIX 3HAHUN

OOBACHAIOT YTO TAKOE OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE
BOCCTaHOBUTEIb, OKUCIIEHUE, BOCCTAHOBJICHHUE.
Knaccugpunupyror XUMHUYECKHE pPEaKUuil 1o
«U3MEHEHME CTENEHEN OKUCIEHUS JIEMEHTOBY.
OnpenensitoT OKUCIUTEND U BOCCTaHOBUTEIb,
BOCCTAHOBJICHMSI.

peakiuu, OKHCIIMTECIb,
MPU3HAKY

IMPONICCChbl OKUCIICHUA 1

64

OKHUCITUTENBHO-
BOCCTAHOBUTEJILHEIE
peakIuu

YPOK - IpakTUKYM
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O0o0061IeHNE U
cucTeMaTu3aIus 3HaHui
o TeMmaM: «I13 u
I[ICX9» n «Ctpoenue
BemecTtsa. OBP»

O0600aronui
YPOK

O0600maroT 1 cucteMaTu3upyroT cBou 3HaHuA 1Mo Teme: «I13 u [ICXD» u «CtpoeHue BemecTna.
OBP». [IpuMeHSIOT Ha IPAKTUKE paHee U3YUCHHBIN MaTepual, paboTas 1Mo rpyInaMm ¢
3aJJaHUSIMU Pa3HOTO YPOBHSI CIIO’KHOCTH

66 | KonrponpHas pabotano | Ypok — koHTpossi | [IpuMeHsIOT Ha MpaKkTHKE paHee HM3Y4eHHbIH MaTepuan, paboTas Mo
TeMam: 3HAaHUU IpynnaM ¢ 3aJaHUsIMH  PAa3HOTO YPOBHS CIIOKHOCTH, BBIITOJIHSIOT
«I13 u IICXO» n KOHTPOJIbHYIO paboTy.
«CtpoeHue
BemiectBa. OBP»
67 | Pemenue pacueTHbIX VYpok - npakTukyM | Pemarot pacueTHsle 3a1auu.
3a1a4
68 | [IpomexxyTounas YPok — KOHTpOIIS [IpuMeHsIIOT Ha IPaKTUKE paHee U3YYeHHbIN MaTepHall, padoTas o TpyIaM C 3alaHUusIMU
aTTecTanus 3HaHUHN Pa3HOT0 YPOBHS CJIOKHOCTH, BBIMOIHIIOT KOHTPOJIBHYIO padoTy.




KanengapHo — Temarnueckoe njiaHMpoBaHUE XUMUs 9 kiacc

Ne Tema dopma Buabl yueOHoI e TeIbHOCTH
n/n ypoKa OpraHM3anuu
ypoKa
IToBTOpeHune n 00001mIeHNe cBeleHNH M0 Kypcy 8 kiacca. XuMH4YeCKHe peakuuu
1 | Knaccuduxamms YpoK ycBOCHHUS HOBBIX | XapaKTepU3YIOT OKCUIbI, THAPOKCHU B (OCHOBAHUS, aM()OTEPHbBIE THAPOKCUIBI,
HEOPraHMYECKUX 3HAHUN KHUCJIOPOACOAEpIKaINEe KUCIOTHI) U COJIM IO IUIaHy: COCTaB, CIocoObl 00pa3oBaHus
BEILIECTB U X Ha3BaHUIl, XapaKTepHble CBOMCTBA U noixydeHue. KinaccuuuupyroT oKCuabl, THIPOKCUIbI
HOMEHKJIATYpa (ocHOBaHUs, aM(OTEpHbIE THIPOKCUIBI, KUCIOPOJCOAEPIKAIIME KUCIOThI) U COJIH 110
pa3JIMYHBIM IIPU3HAKAM. Y 4YaTCsA NOATBEPKAATh XapaKTEPUCTUKY OTACIbHBIX
IIPEICTaBUTENEH KJIACCOB HEOPraHMYECKUX BEUIECTB YPABHEHUSIMH COOTBETCTBYIOIIMX
peakuuii. PacKkpbIBarOT B3aMMOCBA3b MEXKIY
KJIACCaMH HEOPTAaHUYECKUX COCUHEHNN, KaK TEHETHYECKYIO
2 | Knaccudukamus VYpoxk ycBoeHHst HOBBIX | OOBACHSIOT MOHATUS «XUMHUYECKasi pEaKLs», «PEaKLUU COSANHEHHS», «PEeaKLuu
XUMHYECKHX 3HAHUN Pa3NoXKEeHUN», «KPEAKIUU OOMEHAY,
peaxIuii o «peaKlnU 3aMEUICHH», «PEAKIUN HEUTPAIU3aLN»,
Pa3ITHYHBIM «QK30TEPMHUYECKHUE PEAKLUN», «IHIOTEPMUUECCKUE PEAKIIHNY,
OCHOBAHUSIM «0OpaTUMBbIE PEAKIIUNY, KHEOOpATUMbIE PEAKIIHID,
3 | Bxoguas YPOK KOHTPOIIS «OKHCIIUTEIIBHO-BOCCTAHOBUTENBHBIE PEAKIIMNY, KTOMOT€HHBIE PEAKLIUN), «TE€TEPOrCHHBIE
IMArHOCTHYECK AHAHUI peakLumn», «KaTaJIUTHYECKUE PEaKLIUN»,
ast paGoTa «HEKaTAIMTHUECKUE PEaKIUN», «TEIUIOBOM 3((PEKT XUMUUECKON peaKkium.
KnaccuduuupyroT XuMU4YecKle peakiuy M0 Pa3IudyHbIM OCHOBaHUAM. Onpenensor
OKHUCIIUTENb U BOCCTAHOBUTEIIb, IIPOLIECCH] OKUCIICHUS U BOCCTAHOBJICHMUS.
HaGmronaroT 1 OnUCHIBAIOT peakiMy MeXy BelleCTBaMU
4 | IlonsaTtue o Ypok — OOBACHSIOT UTO TAKOE «CKOPOCTh XMMUYECKOH peakiy». ApryMEeHTUPYIOT BEIOOp €AMHUI]
CKOPOCTH Hccae0BaHue M3MEpEHUs. Y CTaHABIMBAIOT IPUYMHHO-CIICICTBEHHBIC CBSA3H BIUSHUSA PAIAYHBIX
XUMHUUECKOM (haKTOpPOB Ha CKOPOCTh XMMHUYECKHX peakiuil. HabmoaaoT u OMUCHIBAIOT peakIiui MEXy
peaKuuy. BEILECTBAMHU C IIOMOILBIO PYCCKOTO (POJHOTIO)

SI3BIKA M s3bIKA XHWMHUU. HpOBO}IHT OIMBITBI, MNOATBEPXKAAOIINE 3aBHUCUMOCTb CKOPOCTH

XUMHUYECKON PEeaKIK OT pa3Iu4HbIX (PaKTOpOB




Karanus

Xumuyeckue peakuuu B pacrpopax (10 u)

DIEKTPOIUTHY
eckast
JMCCOLIMAITUS

Ypok -
UCCIIEIOBaHKE

XapaKTepH:;y}OT MMOHATHUA «QJICKTPOJIUTUUCCKAA JUCCOLUALIUA,
QJICKTPOJIUTLI», «KHCIJICKTPOJIUTLI». VcTanaBauBaOT IMPUYIUHHO- CJICACTBCHHBIC
CBA3HU MCIKIAY HpHpOI[Oﬁ SJICKTPOJIMTA U CTCIICHBIO €I'0 JUCCOLUAallH.
YcranaBinBamoT MPUYUHHO-CIICACTBCHHBIC CBA3HU MCKIY TUIIOM XHUMHYCCKOM CBS3U
B DJICKTPOJIUTEC U MEXAaHU3MOM €T0 AUCCOLIMAallN.

OCHOBHBIE MOJIOKEHUS
TEOpHUH
AEKTPOJIUTHICCKOU
muccormaruu (TOJI)

YPOK yCBOEHUS HOBBIX
3HAHUH

XapaKTepI/ISYIOT MOHATHUA «CTCIICHb AUCCONHUAIIUN», «CUJIIBHBIC JJICKTPOJIUTHI»,
«caa0ble QJICKTPOJIUTBI», KKATUOHBD», KaHHUOHBI»,

«KHCJIOThI», «OCHOBAHUA», KCOJIN. CocTaBisIoT YpaBHCHHA BHGKTpOHHTquCKOﬁ
Jucconuanmm KucCJioT, OCHOBaHHUM U COJIEH. I/IJ'IJ'II-OCTpI/Ipy}OT IIpuMEepamMu
OCHOBHBIC ITOJIOKCHUS TCOPUU BHCKTpOHHTquCKOﬁ Juccounuanuu. Paznuyaior
KOMIIOHCHTBI J0Ka3aTCJIILCTB (TC3I/ICOB, ApTYMCHTOB U (I)OpMLI ,Z[OKaSaTCJ'ILCTBa)

XUMHYECKHE CBOMCTBA
KUCJIOT B cBeTe TO]]

KomOuHMpoBaH HbIi
YPOK

XMMHUYECKHE CBOMCTBa
KUCIIOT B cBeTe TOJ],

Ypok-
MPAKTUKYM

XapakTepus3yrT 00II1Me XMMHUYECKUE CBOMCTBA KUCIIOT C MO3UIUN TEOpUHU
ANEKTPOIUTUYECKOMN Aucconnanuu. COCTaBISIIOT MOJIEKYJISIPHBIE, TTOJTHBIC U
COKpAILIEHHBIE HOHHBIE YPABHEHUSI PEAKIIUI C YHaCTHEM KHCJIOT.
ApPryMEHTHPYIOT BO3MOXKHOCTh ITPOTEKAHUS PEAKIIUN C y4acTHEM KUCIIOT Ha
OCHOBE IpaBuia bepromnie u psiaa akTUBHOCTA METAILTOB. [IpOBOJSAT OMBITHI,
MOJITBEPIKIAOIIUE XUMUYECKIE CBOMCTBA KUCIIOT, C COOJIIO/IEHUEM MPaBUI
TeXHHUKH Oe3omnacHocTy. HalaroqaroT 1 ONMCHIBAIOT PEaKu C y4acTHEM KHCIIOT
C TIOMOIIIBIO PYCCKOTO (POIHOTO) S3bIKA U SI3bIKA XUMUHU




10 |[Xumuyeckue KoMOuHMpoBaH HbII CocTaBisItOT MOJIEKYJISIpHBIE, IOJIHBIE M COKPAILICHHBIE HOHHBIE YPAaBHEHUS
YPpOK peakiuii C ydacTHeM OCHOBAHHI. APryMEHTHUPYIOT BO3MOKHOCTb IMPOTEKAHUS
CBOUCTBA OCHOBaHWM B peakuuii ¢ yyacTueM OCHOBaHUI Ha OCHOBE npaBuiia beproine. [IpoBoasT
CBETC TCOPHH OIIBITHI, TIOATBEPKAAIOIINE XUMUIECKHE CBOMCTBA OCHOBAHUI, C COOIIOIEHHEM
OTICKTPOINTHICCKON NpaBHJ TEXHUKH Oe30macHocTH. Habmo1aloT 1 ONUCHIBAIOT PEAKIMH C y4aCTHEM
Aucconnarnnn KHCJIOT C HOMOIIBIO PYCCKOTO (POJHOI0) A3bIKA H SA3bIKA
XUMHH
11 Xumuueckue CBOMCTBa| YPOK yCBOEHUS HOBBIX | XapaKTepU3yIOT 00IMe XMMUUECKHUE CBOMCTBA COJIel ¢ TIO3UILMI Teopun
COJIEH B CBETE 3HAHUI ANEKTpoNUTHYECKON qucconuanuu. CocTaBisOT MOJIEKYJIIPHBIE, IOJHBIE U
COKpalIéHHbIC MOHHBIC YPaBHEHUS PEAKIINI C yJaCTHEM COJIel. APTyMEHTUPYIOT
TEOpUH BO3MOXHOCTb IPOTEKaHUs PEAKLUI C yYaCTHEM COJIEN HAa OCHOBE IpaBmiia beproiuie.
HIIEKTPOJINTUY [IpoBOASIT ONBITHI, TOATBEPKIAIONINE XUMUYECKUE CBOMCTBA COJICH, C COOMIOCHUEM
ecKoil IpaBWJI TEXHUKH Oe3onacHocTU. HalmroaaoT 1 ONKMCHIBAIOT PEAKIMH C YYaCTHEM COJIeH
TIUCCOIHAIIAH ¢
MTOMOIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U A3BbIKA XUMUHU
12 | TlonsTHE O TUAPOIIH3E KomOuHupoBaH HbIi YcraHaBnMBaroT 3aBUCUMOCTh MEXKY COCTABOM COJIM M XapaKTEPOM THAPOIIU3a.
coneit YPOK AHaM3UPYIOT CPELy PacTBOPA COJIM C MTOMOIIIBIO HHAUKATOPOB. [IpOTHO3UPYIOT THTI
TUIPOJIN3a COJIM Ha OCHOBE aHaIM3a ero (popmyJisl
13 | ILp. Ne 1. Pemenue Ypoxk - VYuyatcs oOpamiaThes ¢ 1abopaTopHbIM 000PYI0BAaHUEM M HArpeBaTEIbHBIMU MPUOOpaMu
AKCTIIEPUMEHTAIIbHBIX MPaKTUKYM B COOTBETCTBHM C TMpaBWJIaMH TeXHUKH Oe3omacHoctu. HalmiomaroT cBoiicTBa
3a/1a4 1o Teme 3JIEKTPOJIUTOB Y MIPOUCXOISIINX C HUMH siBJIeHUI. Habmo1aroT 1 ONMMCHIBAIOT PEAKITUN
«DIIEKTpOIUTUYECKAs C Y4aCTHUEM DJIEKTPOJIUTOB C MMOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MJIM POJHOTO) SI3bIKA
JUCCOLIAITUS U s13bIKa XUMUU. QOpMYIUPYIOT BBIBOBI 10 pe3yIbTaTaM IPOBEAEHHOIO SKCIIEPUMEHTA
14 O600mmenue u Ypok 06001eHus u O06001Ia0T ¥ CHCTEMATU3UPYIOT CBOU 3HAHUS 110 TEME:

CUCTEMAaTU3ALHS
3HaHUH MO TeMe
«XUMHUYECKHE PEAKIINH
B pacTBOpax

QJICKTPOJIUTOB»

cucTeMaTHu3any u
3HAHUH

«XUMHUYECKHE PEAKIIMH B PACTBOPaX dJIEKTPOIUTOBY. [[pUMEHSIOT HA IpaKTUKE paHee
M3y4YEHHBIN MaTepua, padoTas 110 IpymiaM ¢ 3alaHUsIMH Pa3HOTO YPOBHS CIIOKHOCTH




15 K.p.Ne 1 o reme YPpOK KOHTPOJIA [TpuMeHSIOT Ha IPAaKTUKE paHee U3YUYEeHHBIH MaTepuai, paboTas 1o Tpymmnam ¢
«XHUMHUYECKHE 3aJJaHUSIMU PA3HOTO YPOBHSI CJIOKHOCTH, BBIITOJIHSIIOT KOHTPOJIbHYIO padoTy.
peakuuu B
pacTBopax
JNEKTPOJIATOB

HemeTanjabl 4 ux coequHenus (25 4)
16 |O6mas Ypok — OOBACHSIOT YTO Takoe HeMeTayuTbl. CpaBHUBAIOT aJUIOTPOITHBIC BUIOM3MEHEHUS
XapaKTepUCTHKA HCCIIEIOBaHKE KHCII0po/ia. PacKpbIBaTh IPUUKHBI aJUIOTPONUH. XapaKTEPU3YIOT XUMUUECKHE
HEMETAJIJIOB 3JIEMEHTBI-HEMETAJUIbI U IPOCThIE BEIIECTBA-HEMETAILIbI: CTPOEHHE, (PU3NYECKUE U

XAMUYECKHE CBOMCTBA HeMeTAI0B. OOBICHSIOT 3aBUCUMOCTE
OKHCIIMTEILHOBOCCTAHOBHUTEIILHBIX CBOMCTB 3JIEMEHTOB-HEMETAJIJIOB OT UX




1oJjokeHus B llepuoandeckon cucreMe XuMUIECKUX AIIEMEHTOB
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OO6mias
XapaKTEePUCTHKA
asiemenToB VIIA
TPYIIIBL — TaJIOTeH

B

KomOunupoBan
HBIN YPOK

XapakTepusyroT cTpoeHue, pU3ndeckrue U XMMHUYECKHUe CBOICTBa, MOJIy4eHHEe U IPUMEHEHUE
raJloreHoB B IJIaHE 00IIeT0, 0COOCHHOTO U €AMHUYHOTO. Y CTaHABIMBAIOT MPUYUHHO-
CJIEJICTBEHHBIE CBSA3HM MEXKY CTPOEHHEM aToMa, XUMUYECKOH CBSA3bIO,

TUTIOM KPHCTAJTMYECKON PEHIETKH TaJIOTeHOB, NX (PU3UUYECKUMU H

XUMHUYECKUMHU CBOICTBAMU

18

COGI[I/IHCHI/IH rajor >HoB

VYpok  ycBoeHuUs
HOBBIX 3HAHUU

XapakTepu3yloT COCTaB, (PU3NUYECKUE U XUMHUECKHE CBOWMCTBA, MOJYYCHHUE U MPUMEHEHUE
COEJIMHEHUI TaJlOr€HOB C HCIIOJIb30BAHMEM PYCCKOTO (POJHOr0) s3bIKa M SI3bIKA XHMUHU.
Ha3piBatoT coeIMHEHUS TaJOr€HOB 1O (OPMYIIE U COCTABIISIOT (POPMYJIIBI IO UX HA3BAHUIO.
VYcraHaBnMBalOT NPUYUMHHO- CJIEACTBEHHBIE CBSI3M MEXAY XUMHYECKON CBS3bIO, TUIIOM
KPUCTANTNYECKON PEHIeTKH COCAMHEHUH TaJOreHOB, WX (U3NYECKUMH U XUMHYECKUMHU
CBOMCTBAMH.

[TpoBomsiT, HAOMIOMAIOT M ONUCHIBAIOT XHMHYECKHH HKCIEPUMEHT I10 pPACIO3HABAHUIO
raJIOTeHU/I-MOHOB C COOJIIOICHNUEM MPABIJI TEXHUKH O€30MaCHOCTH.

BBIMONHAIOT pacdyeTsl MO0 XUMUYECKHM (OpMYJIaM U YPaBHEHUSIM PEaKINi, TPOTEKAOIIUX C
Y4aCTHEM COECIMHEHHUN raJlOr€HOB

19

ILp.Ne 2. «MI3yuenue
CBOMCTB  COJIAHOU
KHCIIOTBI)

Ypok-
MPAKTUKYM

VYuatcst oOpamarbcsi ¢ 1abopaTOpHBIM 00OpPYIOBAaHHEM M HarpeBaTelIbHBIMU IPUOOpamMu B
COOTBETCTBUU C MPaBUJIaMU TEXHUKU OezonacHocTu. HabmionaroT cBOMCTBA AJIEKTPOJIUTOB U
MPOUCXOAAIINX C HUMHU sBJIeHHH. HaOmrogaroT W ONUCHIBAIOT pPEaKIUH C y4acTHEM
AIIEKTPOJIUTOB C MOMOIIbI0 €CTECTBEHHOTO (PYCCKOIO WJIM POAHOIO) SI3bIKa U S3bIKa XUMHUU.
DopMyIHPYIOT

BBIBO/IbI 110 PE3YJIbTaTaM IIPOBEIEHHOIO HKCIIEPUMEHTA
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OOmras
XapaKTEPUCTHKA
anmemenToB VI A -
xajnpKoreHoB. Cepa

KomOunupoBan
HBIN YPOK

JlatoT 00111y10 XapakTepUCTUKY aTOMaM, IPOCTHIM BEUIECTBAM U COSAMHEHHSIM XaJIbKOTEHOB B
3aBUCHUMOCTH OT MX MojiokeHuss B llepumomgmueckoil cucteMe. XapaKTEpU3YIOT CTPOCHUE,
ajotponusi, (U3NYECKUE M XUMHYECKHE CBOWCTBA, IMOJYyYCHHWE M TPHUMEHEHHE CEephlL.
VYcraHaBIUBalOT MPUYUMHHO-CIEACTBEHHBIE CBS3M MEXKAY CTPOCHHMEM aTOMa, XHMHUYECKOU
CBS3BbIO, THUIIOM KPHUCTAUIMYECKON pEmIETKH cepbl, €€ (QU3NYECKUMH W XUMHUYECKUMHU
CBOWCTBaMH.

BrITTOTHSAIOT pacdéThl Mo XUMHUYECKUM (POpMYIIaM U ypaBHEHHUSIM PEAKIIUMA, TPOTEKAIOIINX C

Y4aCTHEM CEpBHI.
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CepoBoJ0po1 U CyIbGUIbI

KomOunupoBan
HBIN YpOK

XapakTepu3yloT COCTaB, (PU3NYECKHE U XUMHUECKUE CBOMCTBA, IMOJIyYeHUE U IPUMEHEHUE
COEIMHEHUH CEpbl B CTETIEHU OKUCIIECHUS -2 € UCIOJIb30BAaHUEM PYCCKOTO (POAHOIO) S3bIKA
U s3bIKa XUMHUH. Ha3bIBaIOT COEMHEHMS CEepbl B CTEINIEHU OKUCICHUS -2 1o (Gopmysie U
CoctaBistoT GopMyIIbl IO UX Ha3BaHUIO. COCTABISIOT MOJICKYJISIPHBIEC U MOHHBIC YPAaBHEHHS
peaKkuuid, XapaKTEPU3YIOIIME XUMHUUYECKHE CBOMCTBA COCIMHEHUW CEPbl B CTEIECHU
OKHUCJICHHUS -2.

OnuceiBalOT  MPOLIECCHl  OKUCIICHHUS-BOCCTAHOBIICHMS,  ONPENEISAIOT  OKUCIHUTENIb U

BOCCTaHOBUTEJb U COCTABIISIIOT AJIEKTPOHHBIN OajaHC B PEaKIHIX C YUaCTHEM CEPhl B CTEIICHU

OKHUCJICHHUS -2.

VYcTaHaBnMBalOT MPUYMHHO-CIEACTBEHHBIE CBSA3M MEXAY XUMHYECKOM CBS3bI0, THUIIOM

KPUCTAIJIMYECKON PEIIETKH COENMHEHUM Ccepbl, HMX (PU3UYECKUMH M XHUMHUYECKUMU

CBOMCTBaMH

22

KucnopoHbie coequHeHs
cepbl

KomOunupoBan
HBIN YPOK

3anuceIBaoOT (POPMYJIIBI OKCHUIIOB CEPBI, HA3bIBAIOT UX, OMUCHIBAIOT CBOMCTBA HA OCHOBE 3HAHUI
0 KHMCJIOTHBIX OKCHJIaX.

XapakTepu3yloT cOCTaB, (u3MyecKMe M XMMUYECKHE CBOWCTBA CEPHOM KHUCJIOTHI Kak
HJIEKTPOJIUTA C UCHOJIB30BAHUEM PYCCKOTO (POJHOrO) si3blka M s3bIKa XMMUHU. COCTaBISIOT
MOJIEKYJISIDHBIE U MOHHBIE YPAaBHEHMsI PEaKLMM, XapaKTepU3YIOUIMX XMMHUYECKHUE CBOMCTBA
CepHOM KHUCIOTHI. Pacro3HaroT cynbghaT-noHbI.

XapakTepu3yloT CBOHCTBAa KOHILIEHTPUPOBAHHOW CEPHOM KHUCJIOTHl KAaK OKHCIUTENS C
UCMOJIb30BAaHUEM PYCCKOTo (pOJIHOIrO) s3blKa M sA3bIka XUMHH. COCTaBISAIOT ypaBHEHHS
OKHCIUTEIbHO-- BOCCTAHOBUTENIbHBIX PEaKIii METOJJOM 3JIEKTPOHHOTO OanaHca.
BeinonHsA0T pacy€Tel MO XUMUYECKUM (OPMYNIaM U YpPaBHEHHUSM PEAKIMH, MPOTEKAIOUIUX C
Y4acTUEM CEPHOM KUCIIOTHI.

Habmro1a10T 1 ONUCHIBAIOT XUMUYECKUI 3KCTIEPUMEHT
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I[Lp. Ne 3. «M3yuenue
CBOMCTB CEPHOM KUCITOTHI»

Ypoxk —
IIPAKTUKYM

VYuarcs obpamarbest ¢ 1a00paTOPHBIM 000pYIOBaHMEM M HarpeBaTelbHBIMU MPUOOpPaMHU B
COOTBETCTBUH C MPaBUIAMU TEXHUKH OezomacHocTu. HabironaroT cBoiicTBa 31€KTPOIUTOB U
NPOUCXOAIIUX C HHUMHU siBJeHUH. HaOmromaioT W ONUCBHIBAIOT peakiUM C y4acTHEM
IIEKTPOJINTOB C MOMOIIBIO ECTECTBEHHOT'O (PYCCKOTO MJIM POJHOIO) SI3bIKA U SA3bIKA XUMHHU.
DopMynUpyOT

BBIBOJIBI 10 PE3YyJIbTaTaM IPOBEIEHHOTO YKCIIEPUMEHTA
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O6mmas TOB
XapaKTePUCTHKA

XUMHYECKHX
sneMeH VA
rpynmsl. A30T

KomOunupoBan
HBIN YpOK

JlaroT 0011Iyr0 XapaKTepUCTUKY aTOMaM, IIPOCTHIM BEIIECTBAM M COCTUHEHUSM ITHUKTOTCHOB B
3aBUCHUMOCTH OT uX mnoJyioxkeHus B llepuonnueckoil cucreme. XapakTepHU3YIOT CTPOCHHE,
bu3nUYeCKre U XUMHYECKHE CBOMCTBA, MOJyYCHHE M MPUMEHEHUE a30Ta C MCIIOJIb30BAHHEM
PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA XUMUH.

HaspiBaroT coenuHeHHs a3oTa mo (opMyjie M COCTaBISAIOT (OPMYJIBI MO HMX Ha3BAHHIO.
VYcTaHaBIMBAaIOT MPUYMHHO- CJIEACTBEHHBIE CBA3M MEXIY CTPOCHHUEM aToOMa M MOJIEKYJIBI,
BUJIOM XUMHYECKON CBSI3H, TUIIOM KPUCTAITMYECKOU PEIIETKU a30Ta U ero GU3HYeCcKUMU U
XUMHUYECKHUMH CBOMCTBaMHU.

BBIMONHAIOT pacdy€Thl MO0 XUMUYECKUM (OPMYJIaM M YPaBHEHUSIM PEaKIUii, MPOTEKAIOIINX C
Y4acTHEM a30Ta

25

Ammuak. Coau aMM YHUSA

Ypok  ycBoeHUsA
HOBBIX 3HAHUU

CocTaBisiroT GOpPMYJIBI TTO UX Ha3BAHUSM. 3aITUCHIBAIOT MOJICKYJISIPHBIC U MOHHBIC YPaBHEHUS
peaKIuii, XapaKTepU3yIOIINe XUMUYECKUE CBOMCTBAa aMMuUaKa 1 cojieit ammonusi. COCTaBIAIOT
YpPaBHEHUSI OKHCIMTEIbHO- BOCCTAHOBUTENBHBIX PEAKIUN C YYaCTHEM aMMHaKa C MOMOIIBIO
AJIIEKTPOHHOTO OanaHca.

YcraHaBIuBaOT TPUYMHHO-CIEIACTBEHHBIE CBSI3M MEXIYy BHIAMU XHMHYECKHX CBA3EH,
TUMIAMH KPUCTAJUIMYECKUX PEMETOK aMMHaKka W COoJied aMMOHMS U UX (PU3NYECKUMH U
XUMUYECKUMH cBoMicTBamMu. [IpoBOASIT, HAOMIOAAIOT ¥ OMUCHIBAIOT XMMHUYECKUN YKCIIEPUMEHT
10 pacro3HaBaHUIO HOHOB aMMOHHUS € COOJIIOIEHUEM IIPABUII TEXHUKH 0€30IaCHOCTH.
BrImonHsI0T pacuéThl M0 XUMUYECKUM (OpMyllaM U ypaBHEHUSIM PEaKIUil, MPOTEKAIOIINX C
y4acTHEM aMMHUaKa
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IL.p.Ne 4
«Ilonyuenune
aMMUaKa u
HU3YyYECHHUE €TI0
CBOMCTB»

Ypok -
[IPAaKTUKYM

[Tomygarot, coOuparoT U pacno3HaroT aMMHaK. PaboTaroT ¢ 1abopaTopHBIM 000PYI0BAaHUEM U
HarpeBaTebHBIMH TPUOOpPaMHU B COOTBETCTBHM C MPAaBHJIAMH TEXHHKH OE€30MaCHOCTH.
Ha6nronaroT v onmuchIBarOT XUMUYECKUMA SKCIIEPUMEHT C IIOMOIIBIO PYCCKOTO (POITHOTO) SI3bIKA
U s13bIKa XUMHUH. DOPMYIUPYIOT BBIBOJIBI 1O

pe3ynbTaTaM TMPOBEIEHHOTO JKcrmepuMeHTa. COTpyAHHYAIOT B TMpolecce Yy4eOHOTo
B3aMMOJICHCTBHS MPU paboTe B Tpymmax
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3anmmuceIBarOT

Kucnoponconep Ypok - peakuuid, XapaKTEPU3YIOLINE XUMHYECKHE CBOICTBA OKCHUJO0B
Xaiue HCCJIEIOBAHUE a30Ta. Y CcTaHaBIMBAIOT MNPUYUHHO-CIICACTBCHHBIC CBA3U MCKAY BUIAOM XUMHUYECKOU CBA3U,
COEIMHEHHS THUIIOM KPHCTAJTMYECKOW PEIIETKH OKCHUIOB a30Ta W UX (PU3NYECKMMU U XUMHUYECKUMHU
a30Ta CBOMCTBaMH. XapaKTEPHU3YIOT COCTaB, (PU3MUECKUE U XUMUICCKUE CBOMCTBA a30THON KUCIIOTHI
KAaK 2JIEKTPOJINTA, IPUMEHEHHUE C UCII0JIB30BAHUEM PYCCKOI0 (POJHOTO) S3bIKa U S3bIKa XUMUH.
3anuchIBalOT MOJIEKYJISIPHBIE U MOHHBIE YPABHEHUS PEAKIUH, XapaKTePU3YIOLINe XUMUYECKHE
CBOMCTBA a30THOM KHCIOTBHI Kak 3jekTponuta.llpoBoast, HaOm0#alOT W OMHUCHIBAIOT
XUMUYECKUN SKCIIEPUMEHT, XapaKTepPU3YIOLINK CBOMCTBA a30THOM KM CIIOThI KaK 3JIEKTPOJINTA,
C co0JII0IeHNEeM TPaBUIT TEXHUKU O€30MaCHOCTH.
XapakTepusyroT a30THYIO KUCIIOTY Kak OKUCIUTeNb. COCTaBIAIOT ypaBHEHUS OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMM, XapaKTEPU3YIOIUX XUMUYECKUE CBOMCTBA a30THON KHUCIIOTHI
KaK OKHMCIIUTEJIS, C IOMOILBIO 3JIEKTPOHHOr0 Oananca. [IpoBosdar, HabM0JaI0T M ONUCHIBAIOT
XUMUYECKHN dKCIIEPUMEHT, XapaKTEPU3 YOI CBOMCTBA a30THOM KUCIOTBI KAK OKHUCIIUTEIS,
¢ cO0JIIO/IEHNEM TIPAaBUJI TEXHUKH O€30I1aCHOCTH
28 [Kucnopoaconep Kom6unamnpoBan
PKallue HBII YPOK
COCIMHECHUSA
a3oTa
29 | ®ocdop u ero Ypoxk - XapakTepus3yroT CTPOCHHE, aJUIOTPOIINIO, (PU3HUECKUE U XUMUYECKHE CBOUCTBA, IOJIYYECHUE U
COCIMHEHMS MPaKTUKYM npuMeHeHne (ocdopa ¢ UCHOIB30BAHUEM PYCCKOrO (POJIHOTrO) S3bIKa M SI3bIKA XUMMH.
CamocToATeNbHO ONMMCHIBAIOT CBOMCTBA OKcHI (ocdopa(V) Kak KHCIOTHOTO OKCHUIA U
cBoOMCTBa OpTOPOCHOPHON KUCITOTHI.
[IpoBoasT, HAOMIOJAIOT U OMUCHIBAIOT XUMUYECKHI AKCIEPUMEHT C COOIIOCHUEM IPaBUII
TEXHUKH 0e30macHoCTH. Pacno3HaroT GocdaTr-unoHbl
30 | OGmas Ypok 0600menus | JlatoT o0I1yro XapakTepUCTHKY aTOMaM, IMIPOCTHIM BEIIECTBAM U COESAMHEHUSIM 3JeMeHTOB [V
XapaKTEPUCTHKA W cucTeMaru3amu | A- TPYIIBI B 3aBUCUMOCTH OT HMX MOJoXeHus B llepnonnueckoit cucreme. XapakTepu3yroT

anemeHToB IV A-
IpynIbl. YTiaepon

U 3HAHUH

CTPOGHHE, ALTOTPOIHNI0, (HU3NIECKHE U XUMHUYECKHE CBOWMCTBA, MOJYYCHHUE M MPUMEHECHHE
aMop(HOTO Yriepoa U €ro COPTOB C MCIOJIB30BAHUEM PYCCKOTO (POJHOTO) SI3bIKA U SI3bIKA
XUMUHU.
CpaBHUBAIOT CTpPOCHHUE u CBOICTBA anMmasa u
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHBIE CBOMCTBA yriepoaa

rpadura. OnuceIBalOT




31 | Kucnopoaconep Kontpon | XapakrepusyroT cocta, GU3NYECKUE U XUMUYECKHE CBOICTBA, MOJyYeHHE U IPUMEHEHHE OKCHUJIOB
JKalue BHO- yriepoja € HCHOJIb30BaHUEM PYCCKOro (POJHOTO) SI3bIKa W S3bIKa XHMMHU. Y CTaHABIMBAIOT
CoeIMHEHHs 000011210 | MPUYMHHO-CIICJCTBEHHbIEC CBA3M MEXIY BHUJAMU XHUMHUYECKHUX CBSA3€H, THIAMHU KPHUCTaUIMYECKUX
yrieposa 10005071 PEIIETOK OKCUJIOB YIiepoa, X PU3NYECKUMHU U XUMUYECKUMH CBOMCTBaMH, a TAK)KE IPUMEHEHHEM.

YPOK CobmoatoT  mpaBWjia TEXHUKM O€30MacHOCTM TMpPU  HCIOIb30BAaHUHM MMEYHOTO OTOIUICHUS.
XapakTepusyroT CoCcTaB, (PU3HUECKUE U XUMUYECKIE CBOMCTBA, MOJYYEHHE U TPUMEHEHUE YTOIbHON
KHCJIOTHI B €€ cojieli (KapOOHATOB M TMAPOKapOOHATOB) C HMCIOJb30BAaHUEM PYCCKOTO (POIHOTO)
A3bIKA U S3bIKA XUMHH.
NnmrocTpupyroT 3aBUCHMOCTh CBOWMCTB COJIEM YrOJIbHOM KHUCJIOTBI OT HMX cocraBa. [IpoBogmsr,
HaONIOJAIOT W OMNHUCHIBAIOT XUMHYECKUW OKCIIEPUMEHT C COOJIIOJICHHEM TMPaBWI TEXHUKU
0€30MacHOCTH.
Pacno3nator kapOoHaT-MOH. BBIMOMHSIOT pacuéTel MO XUMHYECKUM (opMmynaM H ypaBHEHUSIM
peaxiuii, MPOTEKAIOIINX C YIaCTUEM COSTUHEHHH yriaepoaa

32 | ILp. Ne 5. ue Ypo [Tonyuyaror, coOuparoT W pacno3HAIOT yIrJIeKHCHbli ra3. HaOmromaroT M ONnuchIBalOT XMMHYECKUN
«Tomyuen K— AKCIIEPUMEHT C TIOMOIIBIO PYCCKOTO (POAHOTO) sA3BbIKA U sI3bIKa XUMUU. DOpMYyTUPYIOT BBIBOJBI MO
YITIEKHCIIOrO rasa u IIPaKT pe3yJibTaTaM MPOBEJAECHHOI0 SKCIIEPUMEHTA.
3YYeHHE ero HKYM CoTpyaHHYAIOT B IIpOIEcce YIeOHOT0 B3aUMOICHCTBUS IpH paboTe B rpymmnax
CBOWCTB»

33 | YruieBogopo sl KomOunup | XapakTepu3yroT OCOOEHHOCTH COCTaBa M CBOWCTB OPraHUYECKHX COCIMHCHHI.

OBaH PaznuuaroT npenenbHble U HeNpezelbHble yrieBoaopoabl. Ha3piBaloT 1 3anmuchIBarOT
HBII dbopmynel  (MOJIEKYJSIpHBIE W CTPYKTYpPHBIE) BaXXHEUIIUX  TPEACTaBUTEICH
YpOK yraeBonopoaoB. [lpeanaraioT 5SKCHEPUMEHT MO PacHoO3HABAaHUIO COEIMHEHUN

HemnpenenbHoro crpoeHus. HalOmronaioT 3a XOJOM XMMHUYECKOIO SKCIEpHMEHTa,
OIUCBIBATh €TO U JIeNaTh BBIBOJBI HA OCHOBE HaOmoaeHuH. OUKCUPYIOT pe3yiIbTaThl
HKCHEPUMEHTa C TOMOIIbI0 PYCCKOro (pOJHOrO) fA3bIKA, a TAKXKE C IOMOIIbIO
XUMHUYECKHX (GOPMYI U YpaBHEHUH.
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Kucnoponcoaepxkariue
OpraHHYECKHe
COCIMHEHUS

KomOunupoBaH Hblif
YPOK

XapakTepu3yroT CIIUPTHI, KaK KUCIOPOACOAEPKAIIUE OPTaHUUYECKUE COCTUHEHUS.
KiaccupumupyroT ClupThI M0 ATOMHOCTH.

HaspiBaroT npeacraBuTeneil OIHO- U TPEXATOMHBIX CIIUPTOB U 3aIIMCHIBAIOT U3
bopmybL.
XapakTepusyroT
COCIUHCHHS.
HaspiBaroT mnpencraBurenei MpEEIbHbIX U
KHCIIOT Y 3aMTUCBIBAIOT U3 OPMYIIBL.

KHCJIOTHI, KaKk  KHCIOPOJCOJCPIKAIINE OPTraHUICCKUE

HCIIPCACIbHBIX Kap60HOBbIX

35 | Kpemnuii u ero KoMOuHMpoBaH HBIN XapakTepu3yrT CTPOSHHE aTOMOB W KPHUCTAUIOB, (U3MYECKHE U XUMHUYECCKHE
COCTMHEHUS YPOK CBOIICTBa, MOTYYECHHE U MPUMEHEHUE KPEMHUS C UCTIOIB30BaHUEM PYCCKOTO (POAHOTO)
SI3BIKA M SI3BIKA XMMUH.
YCTaHaBJ'II/IBaIOT HpI/I‘-II/IHHO-CJ'IeI[CTBeHHI)IG CBsI3H MC)KI[y CTpOCHI/IeM aroMa, BUJOM
XUMHUYECKOHN CBSI3U, TUIIOM KPUCTAJUTMUECKON PEIETKU KPEMHHUSL, €ro PU3NIECKUMU U
XUMHUYECKUMH CBOMCTBAMH. BBITIONHSIOT pacu€Thl MO XUMHUYECKUM GopMyrnam U
YPaBHEHUSIM PEAKLHI, MPOTEKAKIMNX C YYaCTHUEM KPEMHHUS W €ro COCIMHEHHUM.
XapakTepu3yloT cocTaB, (U3MYECKHMEe U XUMHUYECKHE CBOMCTBA, MOJIYYCHHE U
MPUMEHEHUE COCTMHEHUM KPEMHHUS C UCIIOIB30BAHUEM PYCCKOTO (POJHOIO) SI3bIKa U
SA3bIKA XUMHHU. CpaBHI/IBaIOT JNOKCUIbI yrnepona nu erMHI/ISI. OHI/ICBIBaIOT Ba)KHeﬁMHe
TUIBl TPUPOJHBIX COEAUHEHWH KpPEMHHUS KaK OCHOBHOT'O 3JIEMEHTa JUTOC(EpHI.
Pacmo3naroT cmamMkaT-unoH
36 CunukarHas Ypok ycBOEHHMs HOBBIX | XapaKTEPU3YHOT CUIMKATHYI IPOMBIIUIEHHOCTb U €€ OCHOBHYIO IPOAYKIHIO.
HpOMBIIHJ'IeHH 3HaHI/II\/'I YCTaHaBJ'II/IBaIOT aHaJIOTUN Me>1<)1y paSJ'H/ILIHI)IMI/I OTpaCJ'ISIMI/I CHJ’IHK&THOﬁ
OCTb HpOMI)IHIJ'IeHHOCTI/I
37 [Tonyuenue HemeTaIoB Ypok ycBoeHHS HOBBIX | OMUCHIBAIOT HAXOXKIEHHE HEMETAIIOB B MPUPOJIE. XapaKTepU3ylT (PpaKkiinOHHYIO
SHAHUI MEPETOHKY KHUIKOTO BO3/1yXa KaK COBOKYITHOCTh
bu3nYECKUX MPOIECCOB. APryMEHTUPYIOT OTHECEHUE aKTUBHBIX HEMETAJIOB K
OKUCITUTEIbHO-BOCCTAHOBUTEILHBIM IIPOLIECCaM
38 HOJ'Iy‘-IeHI/Ie ypOK - XapaKTepmyIOT XUMU3M, CI)IpBé, armapaTypy, Hay‘-IHBIe HpHHHI/IHBI n HpO}IYKHHIO
BaKHEHUIIINX MPAKTUKYM MIPOM3BOJICTBA CEPHOM KUCIOTHI. CPaBHUBAIOT MPOU3BOJICTBO CEPHOM KUCIIOTHI C
XUMHUYCCKUX HpOI/ISBO)ICTBOM aMMHakKa

COeTUHEHNN
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(O000IIEHNE TT0 TEME
«HemeTauiel 1 ux
COCIMHEHU)

KomOuHupoBaH Hblif
YPOK

[TpoBomAT o11eHKY COOCTBEHHBIX JOCTH)KCHHUH B YCBOGHUU TeMbl. KoppeKTupytot
CBOM 3HaHUS B COOTBETCTBUHU C TUIAHUPYEMBIM PE3YJILTATOM.
[Momygaror  xuMHUYecCKyr0  WH(OpPMAMKA W3 Pa3THUYHBIX
UCTOYHUKOB. [IpencraBisroT nuHpopManuio 1mo Teme
«Hemeramnb» B BuAe TaONHMI, CXEM, OMNOPHOTO KOHCIIEKTa, B TOM YHCIE C
npumeHenuem cpencts UKT

40 K.p. No2 o Teme: Ypok - [TpuMeHSIOT Ha TPaKTUKE paHee U3YUYCHHBI MaTepua, padoTas 1o Tpymam ¢
«Hemeranel u ux KOHTPOJIA 3aJJaHUSIMU PAa3HOTO YPOBHS CIIOKHOCTH, BBITIOJIHSIOT KOHTPOJIBHYIO pa0oTy.
COEJIMHEHU S 3HaHUI

MeTtajuibl 1 ux coequnenus (17 4)
41 [lonoxeHnue meTamio 3 B VYpok ycBoeHHs HOBBIX | OOBICHSIOT 4YTO Takoe MeTajibl. Pa3znuuaroT (Qopmbl CyIIECTBOBaHHS METaJUIOB:
[lepuoanueckoit eMe, 3HAHUN DJIEMEHTEHI U IIPOCTHIE BEIECTBA.
CHCT CTPOCHHE XapakTepu3ylOT XMMHYECKHE JJIEMEHTBI-METaUIbl 10 HMX I[OJOXEHUI0 B
ATOMOB 1 [Tepuoanueckoii cucrteme [1. 1. Menneneesa. [Iporao3upyror CBONCTBA HE3HAKOMBIX
KpHCTATIIOB METaJUIOB 0 NOJIOKEHUIO B [leproanyeckont cucreme Xumudeckux 3iaemeHToB [, 1.
MenpeneeBa. YCTaHaBIMBAIOT MPUYMHHO-CIICICTBEHHBIE CBSI3M MEXIY CTPOCHHUEM
aToma, BUJOM XUMUUYECKOU CBSI3U, THTIOM
KPUCTAJUTMYECKON PEIIETKA METAJIIOB — MPOCTHIX BEIIECTB U UX COCTMHEHHI
42 OO0mue XUMHYECKUe KoMOunmMpoBaH HbIH OOBSICHSIIOT UTO TaKOE PsAJl aKTUBHOCTH MeTaJIOB. [IpuMeHSIOT ero amns
CBOMCTBa METAJJIOB YPOK XapaKTePUCTHKU XUMUYECKUX CBOMCTB MPOCTHIX BELIECTB- MeTaioB. O000maoT
CHUCTEMY XMMHYECKUX CBOMCTB METAJIOB KAK «BOCCTAHOBHUTEIIbHBIE CBOMCTBAY.
CocTaBIIOT MOJIEKYJISIPHBIE YPABHEHUS PEAKIIMil, XapaKTepU3YIOLUX XUMUYECKUE
CBOICTBa METAJJIOB B CBETE YUCHUS 00 OKUCIUTEIHbHO-BOCCTAHOBUTEIHHBIX
Mpolieccax, a peakuu ¢ y4aCTUEM AJIEKTPOIUTOB, IPEICTABIATh TAKKE U B
nOHHOM Buje.Habmo1ar0T ¥ OMUCHIBAIOT PEAKIIMN MEXTy BEIIECTBAMHU C TTOMOIIIBIO
pycckoro (poAHOro) si3blka U s3blka XUMUU. CaMOCTOSITENIbHO MPOBOJISAT OIBITHI,
MOJITBEPKIAOIIUE XUMUYECKHE CBOMCTBA METAJIIIOB C COOIIOCHUEM MTPaBUII
TEXHHUKHU 0€30M1acCHOCTH
43 Oo6mas Ypok ycBoeHUst HOBBIX | OOBSACHSIOT  JOTHUMOJOTHIO  Ha3BaHUS  TPYIIBI  «IIETOYHBIE
XapaKTEepUCTUKA 3HAHUU MeTaIb». J{atoT 0011yI0 XapaKTepUCTUKY IIETOYHBIM METaJlIaM IO UX MOJIOKESHHIO B
[[EJIOYHBIX [Iepuoanueckoit cucTteMe XUMUYECKUX

MCTAJIJIOB




44 Oomas KomOunupoBaH Hblif
XapaKTePUCTHKA YPOK
IIEITOYHBIX
METaJIJIOB
45 OO61mas YpoK ycBOCHHS HOBBIX | XapaKTepU3yIOT CTpoeHue, (U3NYEeCKHe M XUMHUYECKHE CBOWCTBA IMIETOYHO —
XapaKTEpPUCTHKA 3HAHUH 3eMEJIbHBIX METAJIJIOB B CBETE OOIEro, 0COOCHHOTO M eMHUYHOTO. [IpenckasbiBaroT
[1eJI0YHO3EMENb HBIX (du3nvecKre U XUMUYECKUE CBOMCTBA OKCUIOB U THIPOKCHIOB MeTauioB 1A rpymmb
METAILIOR Ha OCHOBE WX COCTaBa W CTPOCHUS M IOATBEPXKIAIOT IMPOTHO3BI YPABHEHUSMH
46 O61mmas KoMOuHMpoBaH HBIN COOTBGTCTBYIOHIHE( pCeaKLnH. .
[TpoBomsT pacy€rbl 1O XHUMHUYECKHM (QOopMyJaM U YPaBHCHUSM PEAKIIH,
XapaKTePUCTHKA YPOK 9
MPOTEKAOIINX C YIACTHUEM IIETOYHBIX METAJUIOB U MX COCTUHEHUI
IEIOYHO3EMETBHBIX
METaJJIOB
47 XKécTroCcTh BOIBI U Ypok ycBoeHHS HOBBIX | OOBICHSIOT YTO TaKO€ «KECTKOCTH BOJBI». Pa3nuuaioT BpeMEHHYIO U MOCTOSHHYIO
CIIoco0bI €€ yCTpaHeHus 3HAHUH JKECTKOCTh BOJBL. IIpennararor crmocoObl ycTpaHEHHs KeCTKOCTH BoJbl. [IpoBomsrT,
HaOIIOJAI0T U
OTHMCHIBAIOT XHMHYCCKHUIA IKCIIEPUMEHT, C COOJIIOICHUEM TIPABHI TEXHHUKHU
Oe3omacHoCTH
48 [L.p.Ne 6. «Ilonyuenue KoM6unmnpoBaH HbIH [Tomygatot, cOOMparOT M pacmo3HAIOT YIIAEKUCIBIN ra3. ObpamatoTces ¢ 1a00paToOpHBIM

JKECTKOU BOJIBI u
CII0COOBI eé
YCTpaHEHUSI»

YPOK

000py/ZI0BaHHEM M HarpeBarelbHbIMU MNPUOOpAaMU B COOTBETCTBUU C IpaBUIIAMHU
TeXHUKH Oe3omacHocTH. HaOmromaroT W ONMHUCHIBAIOT XMUMHYECKUN DKCIIEPUMEHT C
MOMOIUIbIO PYCCKOTO (POAHOrO) sA3bIKa U sI3bIKa XUMHH. DOPMYIHPYIOT BBIBOABI 110
pe3ynbpTaTaM IpOBEICHHOTO

skcriepuMenTa. COTpyAHHYAIOT B MpoIlecce Y4eOHOTro B3auMOIEHCTBHS IpHU paboTe B
rpymnmnax
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AJTIIOMUHUHA U €T0
COEIMHEHUSI

Ypok -
MPAKTUKYM

XapakTepus3yrT QIIOMHUHUN 10 €ro mnojiokeHutro B Ilepuogumueckoil cucreme
xumudeckux dnemMeHToB J[. . MenneneeBa. OnuChIBAIOT CTpoeHUE, (PU3UYECKHEC U
XMMHUYECKHE CBOWCTBA  QJIIOMHHUS, TOATBEPXKAAs MX  COOTBETCTBYIOIIUMH
YPAaBHEHUSMH PEAKIIUiA.

OOBSCHAIOT JBOWCTBEHHBIH XapaKTep XHMHYECKHUX CBOMCTB

50

Keezo

YPpoK yCBOCHHSI HOBBIX
3HAHUU

51

CoenmHeHns XKeme3a

KomOunupoBaH Hblif
YPOK

XapakTepu3yloT MoJjiokeHue xene3a B Ilepronanyeckod cHCTEME XUMHUYECKHX
anemeHToB J[. WM. MeHnneneeBa, 0COOEHHOCTH CTpoeHHUsT aToma. OIHCHIBAIOT
bu3HUYECKre ¥ XMMHUYECKHE CBOMCTBA XkKeje3a, MOATBEPKIas X COOTBETCTBYIOMIUMU
ypaBHeHUAMHU peakiuii. OOBSCHSIIOT HAIMYUE IBYX T€HETHUECKUX PSJIOB COSAMHEHHM
xene3a Fe?+ u Fe** . YcraHaBIMBalOT 3aBUCHMOCTh 00JIaCTel MPUMEHEHHS JKelie3a U
€ro CIUIaBOB OT CBOMCTB. IIpoBoasT pacu€rsl Mo XUMHYECKUM QopmyiaaM u
YpaBHEHUSAM pEaKlHMii, MPOTEKAIOIIUX C YYacCTHEM 3JKelie3a U €ro COeAMHEHUH.
Habmro1a10T 1 ONUCHIBAIOT peaKIMKU MEX/1y BEIIECTBAMU C IIOMOIIBIO PYCCKOTO
(poaHOTO) A3BIKA U SI3bIKA XUMHUH

52

[1.p. Ne 7 «Pemienune
OKCIICPUMCHTAJIbHBIX
3aja4 o reme «MeTtaibhy

Ypok-
MIPAKTUKYM

DOKCIEepPUMEHTAIBHO HCCIEAYIOT CBOMCTBA METAIJIOB M MX COEIMHEHMH,  pellaTh
HKCIEpUMEHTANbHbIE 33/a4d 10 TeMe

«Metanne». PabGotatoT ¢ 1abopaTopHbIM OOOpYIOBAaHMEM M HarpeBaTeIbHBIMU
npubopamMu B COOTBETCTBHM C TpaBHJIaMH TEXHHUKH Oe3omacHocTd. HaOmromaror
CBOWMCTBA METAJUIOB W HX COEJUHEHUH U SBICHUH, MPOUCXOJAIIMX C HHUMH.
OnuchIBalOT XUMHYECKHH SKcrepuMeHT. DopMyaupyroT BBIBOABI MO pe3yibTaTaM
IPOBEIEHHOr0 JKcrmepuMeHTa. OmnpenensorT (Mcxoas U3  ydeOHOW  3amaum)
HE00XO0IMMOCTh MCTI0JIb30BaHMsI HAOMIOICHUS WK 3KCIIEPUMEHTa

53

Koppo3us ~ metannos
CIIOCOOBI 3aIUTHI OT HEE

n

YPpOoK yCBOEHHS HOBBIX
3HAaHUHU

OOBACHAIOT YTO TaKOe KOppo3Hs. Pa3inyaroT XUMHUYECKYIO U 3JIEKTPOXHMMHUYECKYIO
KOppo3uu. MiumocTpupyroT NOHITHS
«KOppPO3HsI», «XUMHUYECKAs] KOPPO3HS»,  <«BIEKTPOXUMHUYECKAS

KOPPO3Hs» IPUMEpaMU. XapaKkTepU3yIOT CIIOCOObI 3aIIUTHl METAIJIOB OT
KOppO3HHU




54 MeTasl B IpUpoze. VYpoxk ycBoenust HOBbIX | KnaccuduiupyroTt ¢popMsl IpUpoJHBIX COSIUHEHUH METAIOB. XapaKTepU3yIOT
3HaHUH o0mue crnocoOb! MOy4eHHUsT METAUIOB: TUPO-, TUAPO- U AIEKTPOMETAILTYyPIUH.
KOHKpeTu3upyloT 3TH CHOCOOBI NpUMEPAMU M YpPaBHEHUSIMU pPEaKLUil C
55 ITonsTHE O METAILTYprUn Vpok- ceMuHap COCTaBJIEHUEM 3JICKTPOHHOrO OasiaHca.
OnuchIBatOT JOMEHHBIN MPOLIECC U AIIEKTPOIUTUUECKOE MOJTYyYEHUE METAJIIOB.
56 O060011IeHIE 3HAHUI 10 Oo6o06maromuii ypox O06001at0T U CUCTEMATH3UPYIOT CBOU 3HAHUS 110 TEME!
TeMe «MeTaub «Mertamisy. IIpuMeHSIOT Ha IPAaKTUKE paHee U3y4YECHHBIN
matepual, padoTas 1o IpyImnam ¢ 3aJJaHUSIMU Pa3HOTO YPOBHS CIOXKHOCTH
o7 KontponbHas padot 3 mo YPOK KOHTpOIIA [TpuMeHsIIOT Ha TpaKTUKE paHee U3YUYEHHBIN MaTepual, padoTas o rpymmnam ¢
TeMe 3aJJaHUSIMU PA3HOTO YPOBHS CJIOKHOCTH, BBIIOJIHAIOT KOHTPOJIBHYIO PaboTYy.
«MeTtaib»
XuMHA ¥ OKpY:Kaomas cpeaa (2 4)
58 XnuMuyeckas KomM6uHmMpoBaH HbIH WuTerpupytoT cBeaeHus 1o (Gpu3nyeckor reorpadun B 3HAHUS 0 XUMUYECKOH
YPOK OpraHu3aliy IUTAHETh. XapaKTepU3YIOT XUMHUYECKHI COCTAB T€0JIOTHIECKUX
OpraHu3alys MIaHEeThI 00ostouex 3emiu.
SeMis PaznuuatoT MUHEpasbl U TOPHBIE TOPO/Ibl, B TOM YUCIIE U PYIbI
59 Oxpana Ypoxk — cemuHap XapakTepu3yloT HCTOUYHUKM XHMHUYECKOTO 3arps3HEHHs OKpYKaromeil cpembl.

OKPYKAIOIIEH Cpebl
OT XUMHUYCCKOI'O
3arpsA3HeHus

OnuceiBaloT T7100aJbHBIE JKOJOTMYECKHE MPOOJEMBbl YEJIOBEUECTBA, CBS3aHHBIE C
XUMHUYECKUM 3arpsisHeHueM. llpemmaralor myTM MUHUMU3ALUKA ~— BO3AEWUCTBUA
XUMHYECKOIO 3arpsi3HEHUsT Ha OKpyxkawliyroo cpeay. IlpuBogat mnpumepsl
MEXYHApPOJHOIO COTPYJHUYECTBA B OOJACTH OXPaHbl OKPYXKAWOWIEH cpeabl OT
XUMHUYECKOT0 3arpsi3HEHUS

O0o00menne 3HAHUH 10 XHMHH 32 KYPC OCHOBHOM IIKOJIBI.




60

BemectBa

O6o0maromuii ypok

[Tpencrasustor nHOopMaruio mo teme «llepuonnyeckuii 3akon u Ilepmonuueckas
cucrema /I. 1. MenpeneeBa B CBET€ TEOPUU CTPOCHHS aTOMay B BUJE TaOJIHII, CXEM,
OIIOPHOTO KOHCIIEKTa, B TOM uucie ¢ npuMmeHeHnuem cpencts MKT. Beimonnstor
TECTOBBIC 3ajaHMi 1o TeMme. llpexncraBmsaor uHpopMmanuoo 1o Teme «Bumsi
XUMUYECKUX CBS3€H M THUIIBI KPUCTAUIMYECKUX PEIIETOK. B3auMOCBA3b CTPOCHUS U
CBOICTB BEILIECTB» B BHJIE€ TAOIULI, CXEM,

OIIOPHOTO KOHCIIEKTA, B TOM 4ncie ¢ npuMeHenneM cpencts UKT

61 XHUMHYECKUE PEaKITUU O6o0maromuii ypok [TpencraBnsiror uHGopMaruio o teme «Kraccupukanus XUMUYECKHX PEAKIHA 10
pa3iauuHbIM npu3HakaMm. CKOpOCTh XMMHMYECKUX pEaklui» B BUJIE TaOJMIl, CXEM,
OIIOPHOT'O KOHCIIEKTa, B TOM 4yucie ¢ npuMeHeHneM cpeacts UKT.
BrimonHA0T TECTOBBIE 3a/1aHud 110 TeMe. XapaktepusytoT OBP, okucnurens u
BOCCTaHOBUTEIIb.
62 (OCHOBEI O060011aroIni XapakTepusyroT o011ue, 0COOEHHBIE U UHANBHIyalIbHbIE CBONCTBA
HEOpPraHUYEeCKOn YPOK KHUCIIOT, OCHOBAaHMM, COJIEH B CBETE TEOPUHU DIICKTPOJUTUUYECKONW JAUCCOIMAIIHH.
XUMHH ApPTryMEHTHPYIOT BO3MOXXHOCTh MPOTEKAaHHS XUMHUYECKHX pEeaklUid B pPacTBOpPax
63 OCHOBBI O60061maromuit ypok ANIEKTPOJIMTAX MCXOs U3 ycnoBuid. Knaccuduuupyror HeopraHuyeckue BemecTna 1o
HEOpraHuyec coctaBy M cBoiicTBam. [IpuBoaAT mpuMepsl IpeaCTaBUTENEH KOHKPETHBIX KJIacCoB U
KOH XUMUU rpyNI HEOPraHUYECKUX BELIECTB
64 [loBTOpEHME H KomMOuHupoBaH HbIi BBITTOHAIOT TECTHI M YIPAXKHEHMS, PEIIAIOT 3a/1a4u 1o Teme. [IpoBoasT oneHKy
0000111eHE 110 TEME. YpOK COOCTBEHHBIX JOCTUKEHUN B YCBOEHUU TeMbl. KOppEKTUPYIOT CBOU 3HAHUSI B
[TonroroBka kK COOTBETCTBUHU C IJIAHUPYEMBIM PE3yIbTaTOM
KOHTpPOJIbHOM pabore
65 KonTtposibHast pabotaNe4 YPoK KOHTpPOJIs [IpuMeHSIOT Ha MPaKTHUKE paHee U3YYCHHBIM MaTepua, padoTas 1Mo Trpymnmnam ¢
«HToroBas o Kypcy 3aJJaHUSIMU Pa3HOT'O YPOBHS CJIOKHOCTH, BBITIOJIHSIOT KOHTPOJIbHYIO padoTy.
OCHOBHOM IIKOJIBD)
66 AHaJIN3 KOHTPOJIHHON KoppektupyroTt cBou 3HaHus
pabotel. [TonBenenue
NTOTOB IoJ1a.
67-68 [PezepBHOE Bpems




Kpurtepun oneHuBaHus 10CTHKEHUI 00y4ar0IuXCs

OcHoBHas 3a7aya ¥ KPUTEPUN OLIEHKHU — OBJIAZICHUE CHUCTEMOW Y4eOHBIX NEHCTBUH C M3ydaeMbIM
y4eOHBIM MaTEpHATIOM.

Cucrtema OLEHKH BKIIOYAeT B ce0sl BHYTPEHHIOIO (OCYIIECTBISIEMYIO CaMOW IIKOJIOH) M BHELIHIOK
(ocymiecTBisieMasi BHEIIHUMH 10 OTHOIICHHIO K IIIKOJIE CITYKOaMn).

Jns OLICHKH HCIIOJBb3YETCS nepcoHn(pUIMpOBaHHAS uHpopManus u AHOHUMHas
(renepcoHnpUIIMPOBaHHAS ).

[epconnunupoBaHHON OlLIEHKE MOJJIEKAT TOJIBKO METANpEeAMETHBIE U MPEAMETHBIC PE3YIbTaThl U3
0J10Ka «BBITYCKHUK HAyYUTCS».

OreHKa JTOCTHKEHMH pealu3yeTcsi «METOI0M CIOXKEHUA», P KOTOPOM (PUKCHUPYETCs TOCTUXKEHHE
OIIOPHOTO YPOBHS U €TI0 NPEBBIILICHUE.

JUi OLleHUBaHUs UCIOJIb3YIOTCS: CTaHAAPTU3UPOBAHHBIE MUCbMEHHBIE U YCTHBIE pPaOOThI, IPOEKTHI,
npakTudeckue paloThl, jabopaTopHble padOThI, TECThl, 3a4eThl, TBOpPUYECKUE pabOThl, CaMOaHaIu3,
CaMOOLIEHKa, HaOJIIOJCHUS U TIp.

Tunel 3agaHuii, KOTOpPbIE HCIOJIbL3YIOTCH I OLEHKH JOCTHKEHH:
no ¢Gopme OTBeTa: C 3aKPHITHIM OTBETOM M OTKPBITHIM OTBETOM; IO YPOBHIO TPOBEPSEMBIX 3HAHUH,
YMEHMH, cClIOcO0O0B JIeHCTBUI: 0a30BbIi U MOBBIILIEHHBIN YPOBEHD; 10 UCIOJIB3YEMBIM CPEJCTBAM: 3a/1aHUS
JUId MUCBbMEHHOM MM yCTHOM Oecelpl, MpakTUYEeCKHE 3aJaHMs, jJabopaTopHble paldoThbl; Mo ¢opme
IPOBEJCHUS: 1JI1 UHAMBUIyaJIbHOM UM TPYNIIOBON pabOTBHI.

HroroBasi omeHka CKJIAAbIBAeTCS H3: HAKOIUICHHBIX OLIGHOK (XapakTepu3yrT IUHAMHKY
00pa30BaTeNbHBIX JOCTH)KEHUH Yy4alllMXCs); OLIEHKHM 3a CTaHAapTU3MPOBAHHBIE HTOTOBbIE PaOOTHI
(XapakTepu3yrT YPOBEHb IPUCBOCHHS CIIOCOOOB ICHCTBUIA)

BHyTpeHHI010 cCcTeMY OLleHKH HA CTYIIeHH OCHOBHOI0 00111ero 00pa3oBaHusl KiaccuuuupyeTcs
CIIEIYIOIKUM 00pa3oM M BKJIIOYAET MPOLEAYpbl: HHAUBHAYAJIbHbIE Pe3yabTAaThl yHaluxcs - B cepe
pa3BUTU y HUX KOMIIETEHTHOCTHBIX YMEHMH M HABBIKOB, BBIABISIOTCA B XOAE IICUXOJIOIO-
Nearorndyeckoro MOHUTOPUHTA;

NpeaMeTHbIe Pe3yJbTAaThl - PE3YyJIbTaThl, OJIYYCHHbIE B IIPOLECCE OLEHUBAHUS YUYUTENIIMU LIKOJIBI HA
IIPEIMETHOM YPOBHE;

BHYTPHIIKOJIbHBIC Pe3yJabTAThbl - PE3YyJbTaThl, IIOJYyUYEHHBIE B XOJAE aJIMHUHUCTPATUBHOIO KOHTPOJI,
UTOTOBOW aTTECTALUU y4aIUXCs

( KOHTpOJIbHBIE PAOOTHI, IPOMEKYTOUHBIE, HTOTOBBIE, IUATHOCTUYECKHE); BHEIIKOJIbHbIE Pe3yJIbTATHI -
pe3yibTaThl OJUMIINAJ, KOHKYPCOB, COPEBHOBAHUMN, KOH(GEPEHIMH U T.II.; PE3yJIbTaThl, MOJyYCHHbIC B
X0/l He3aBHCHMMOIl BHELIHEH OLEHKH - Pe3ylbTaThl oydeHHble B Xo1e I TA; Hedopmain3oBaHHas
OlleHKa - TOPTOIHO.

I[J'I}I OIMCaHUS JOCTHKECHUMN 06yanOHlHXC${ uenecooGpa3H0 YCTAHOBUTH CJIICAYIOIIHUC ITATH ypOBHCfIZ

Yposennb JlocTHKeHH e IVIAHUPYEMbIX Pe3y/JIbTaTOB Ounenka (oTmMeTKa)
ba3oBbIit JEMOHCTPHUPYET OCBOCHHE YUCOHBIX IEHCTBUI C OMOPHOM «YyZIOBJIETBOPUTEIBHO»
YPOBEHb CUCTEMOM 3HAaHMH B pamMKax JauanazoHa (kpyra) | (mmm  otMeTka  «3»,
AOCTHKEHUH BBIJICJIEHHBIX  3a7a4y. OBnazeHue 0a30BbIM  YPOBHEM | OTMETKA «3aUTEHOY).

SBJISICTCS JOCTAaTOYHBIM JUI NPOAOIDKEHHS OOydeHHs Ha
CJIeAYIONIeH CTyeHn 00pa3oBaHMs, HO HE 10 MPOPUILHOMY
HalpaBJICHUIO




IloBbIlIeHHBIN | YCBOGHHE  ONOPHOM CUCTEMBbl 3HAaHMW Ha  ypOBHE | OLICHKA «XOpOLLO»
YPOBEHb OCO3HAaHHOTO  IPOU3BOJILHOTO  OBJIQJCHUS  Y4EOHBIMH | (OTMETKA «4»);
JNEUCTBUSAMH, JOCTaTOYHBIA O Kpyrosop, MIMpPOTa (WUIU
U30MpaTENTbHOCTH ) UHTEpEcOoB. Takue o0yJaromuecs: MOryT
OBITH BOBJIEUEHBI B IPOEKTHYIO JESITEIBHOCTD 10 MPEAMETY
Y COPUEHTUPOBAHbI HA NPOAOHKEHNE 00YUEHMsI B CTApILINX
KJIaccax Mo JaHHOMY MPOQUITIO.

Bobicoxmii Bonee nonHoe (10 cpaBHEHUIO C MPEIBIAYLIMM) YCBOEHHUE | OIICHKA «OTIUYHO»
ypOBEHb ONOPHOM CHUCTEMBl 3HAHUW HA YPOBHE OCO3HAHHOTO (oT™eTKa «5%).
NPOM3BOJILHOTO  OBNAJICHUS  YYEOHBIMH  JICHCTBHSIMH,
JOCTaTOYHBIM KPYro3op, MmupoTa (WiIu U30MpaTEITHLHOCTH)
uHTepecoB. Takue oOyyaromuecs: MOryT ObITh BOBJICUCHBI B
IPOEKTHYIO I€ATEIbHOCTD 10 NIPEAMETY U
COPHEHTUPOBAHbl Ha MPOJOJDKEHHE OOy4YeHMs B CTapIIMX
KJ1accax Mo JaHHOMY IPOQHIIIO.

IloHM:KeHHBI | OTCYTCTBHE CHCTEMaTH4ecKol 0a30BOM  IMOATOTOBKH, | «HEYAOBICTBOPUTEIHLHOY
YPOBEHb oOyJaromuMcs HE  OCBOEHO JaXe U  TOJOBHUHBI | (OTMETKA «2»)
IUIAHUPYEMBIX ~ Pe3yJlbTaTOB,  KOTOpPBIE  OCBaWBaeT
OOJIBIIMHCTBO OOYYAIOUIMXCS, WMEIOTCS 3HAYUTEIbHbIC
npo0Oenbl B 3HAHUSX, JaJbHEWIIee 00ydyeHUe 3aTPyAHEHO.
[Ipu >TOM O0y4YarOUIMICS MOKET BBINONHATH OTACIHHBIC
3aJaHsi  TOBBIIEHHOTO  ypoBHA. JlaHHas  rpymma
oOydaromuxcs (B CpeIHEM B X0J1€ 00yUEHUS COCTABIISIFOIIIAS
okoiio 10%) Tpebyer crienuaibHOU

JMAarHOCTUKY 3aTPYAHEHUH B OOy4YeHHWH, MpOOETIOoB B
crcTeMe 3HAaHWW M OKa3aHUH [IeJICHANIPABICHHON TOMOIIHN B
JOCTHKEHUHU 0a30BOTO YPOBHS

Huskui HaJIMYUE TOJIBKO OTAEIBHBIX (parMEeHTapHbIX 3HAHUH 1O OLICHKa «IUIOXO»
YPOBEHb MperMeTy, JanbHenee oOyueHue IpakTH4ecku | (oTMeTKa «1»)
HEBO3MOXHO. TpebyeTcs crienuanbHasi IOMOIIb HE TOJIBKO
1o yueOHOMY IpPEeaMETY, HO U 10 (POPMHUPOBAHUIO
MOTHBALNH K OOyuYeHHMI0 , pa3BUTHIO HHTEpeca K
U3y4yaeMoH MpeIMeTHOI 00,1acTH, HOHUMAaHUIO 3HAUUMOCTH
peaMeTa JUls )KU3HU U Jp.

XapakrepucTuka nu¢poBoii OLEHKH (0TMETKH)

«5» («OTJMYHO») — YPOBEHb BBINOJIHEHUS TPeOOBAaHUN 3HAUNUTENILHO BBIIIE YA0BIETBOPUTEIHHOIO:
OTCYTCTBHE OIMIMOOK Kak MO TEKYIIEMY, TaK H 10 MpeAbAyIeMy yueOHOMY MaTepually; He 0ojee 0HOTo
HEJ04eTa; JOTUYHOCTh U MOJHOTA U3JI0KEHHUS.

«4» («X0pOo110») — YPOBEHB BBIIIOJHEHHS TPEOOBAHUH BBIIIE YIOBJIETBOPUTEIHHOIO: UCIIOIb30BaHHUE
JIOTIOJIHUTEIBHOTO MaTepuasa, IOJHOTa W JIOTUYHOCTb PACKPBITHS BOIIPOCA; CAMOCTOSTEIBHOCTD
CYXKICHHM, OTpa)keHHe CBOEro OTHONICHUS K MpeaMery oOcyxkaeHus. Hamuune ommOoK M HEI0UYETOB B
KOJIMYECTBEHHOM BBIPQKEHUH 10 OTAEIBHBIM MpeIMeTaM OTPa)KaeTcsl B JIOKAJIBbHBIX aKTax O TEKylleH u
UTOTOBOM (pyOeKHOI) aTTecTaruu 00yJaronIuXcs.

«3» («y10BJIE€TBOPUTEJIbHO») — TOCTaTOYHbIII MHUHHUMAaJbHBIM YPOBEHb BBINOJIHEHUS TpPeOOBaHUM,
IOPEbABIAEMbIX K KOHKPETHOM paboTe, OTAEIbHbIC HAPYUIEHUs JIOTUKM U3J0XKEHUs MaTepuana;
HEMOJIHOTa pacKpbITUs Bompoca. Hamuunme ommMOOK W HENOYeTOB IO OTAEIBHBIM IpEeJIMEeTaM B
KOJINYECTBEHHOM BBIPAKCHUM OTPAXKAETCA B JIOKAJIBHBIX aKTaX O TEKYyIIeW M HUTOroBOH (pyOeKHOM)
aTTeCTaIlluy 00YJaroIuXCsl.

«2» («IUI0X0») — YpPOBEHb BBINIOJHEHUs TpPeOOBAaHUI HW)KE YIOBIETBOPHUTEIBHOTO: HapyIlEeHHE
JIOTHKH;, HETOJHOTa, HEPAaCKPBITOCTh OOCYXKIaeMOro BOIIPOCA, OTCYTCTBHE apryMEHTAluH JIMOO
OLIMOOYHOCTh €€ OCHOBHBIX INOJIOKeHHH. Hanuune ommOOoK ¥ HEJOYETOB MO OTAENbHBIM MpEIMETaM B




KOJIMYECTBEHHOM BBIPAXKCHUU OTPAXKACTCSI B JIOKAIBHBIX aKTaX O TEKYIIEH M UTOrOBOH (pyOexkHOi) 00
aTTeCTaIlluy 00YyJaroIuXCsl.

KoHTposibHO-U3MepHuTe/IbHbIe MaTepHasbl IpEeIHA3HAYEHBl I MPOBEPKH YPOBHS YCBOCHUS
yueOHOro Marepuala Ha OCHOBAaHUU OOpPa30BATEIBLHOTO MHHHMYMa COJIEpXKaHUS OOpa3oBaHHs H
TpeOOBaHUIl K YPOBHIO MOJTOTOBKM BBIMTYCKHUKOB IIKOJ. OHM COCTaBIIEHbI Ha OCHOBE MHOTOJIETHEH
Ne1arornyeckKoi MPaKTUKU C YUETOM Pa3IMUHBIX METOJUYECKUX Pa3padOTOK.

ITo BceM riaBaM Kypca U UX paszelsiaM IMpeiaracTcsl TEKyIuid 1 TEMaTHYECKUI KOHTPOJIb 3HAHUH U
yMeHHH B popMe XMMHUECKUX TUKTAHTOB U TECTOB, CAMOCTOSITENIbHBIX U KOHTPOJIbHBIX padoT. 3aianHus
000MX BapHAHTOB pabOT CXOIHBI 110 COAEPIKAHUIO U XapaKTepy BIMOIHAEMBIX Y4€OHBIX JeHCTBUH.

Jns opranu3zanuu 3¢ ¢dexkTuBHONW paboTHI BCEro Kiacca ¢ Y4eTOM HHIUBUAYAIBHBIX CIOCOOHOCTEH
Ka)KIO0Tr0 y4allerocs B psiie paboT, BXOISAIIUX B MOCOOUE, MPEICTaBICHBI 33JaHNs PA3IMYHBIX YPOBHEH
CJIOKHOCTH.

He3amMeHHMBIM TOMOIITHUKOM TIelarora B KOHTPOJIE 3HAHHWH SBISIOTCS 3a1aHusi B Gopme Tecra. Mx
MO>KHO HCIIOJIb30BaTh Ha Pa3HBIX dTanax yueOHOro mnpoiecca:

* [IPU U3yYEHUH HOBOTO MaTepHUaa;

« Ha 3Talle 3aKperyieHUs] U3y4YeHHOro MaTepuara;

+ Ha ypokax 0000MIIaf0IIEeTo MOBTOPEHUS;

* MIPH TEKYIIEM U TEMAaTHYECKOM KOHTPOJIC 3HAHUN, YMEHU U HABBIKOB yUalINXCS;

« MIPH MOATOTOBKE yJalIUXCsl K 9K3aMEHaM KakK B YCTHOM, TaKk U B MUCbMEHHOU (hopme, 0COOCHHO B

dbopme EI'D.

J1i Kax /108 TeMBI U €€ pa3iesioB MPEA0KEeHbI TECTOBBIE 3aJaHHsI PA3HOTO YPOBHSI CIIOKHOCTH B ABYX
BapHaHTaX, pacCCUUTaHHbIe Ha 15—35 MuH WM Ha 1eblil ypoK. J[j1st BEICTaBICHUs OLIEHKH MpesiaraeTcs
UCIOJIb30BAaTh CJIEAYIOIIYI0 IPOLUEHTHYIO HIKaTy:

35% BBIITOTHEHHEIX 3aJaHUH — OIICHKA «2;

36—61 % — omenka «3»; 62—

85% — omenka «4»; 86—100% —

OLICHKA «5».

B 3aBucuMocCTH OT pe3yIbTaTOB BHIIOJHEHHS padOThl YUUTEIh MOKET BHOCUTH B IPEIOKEHHYIO
CHUCTEMY OLICHUBAHUS KOPPEKTUBBI, IIOCKOJIBKY OCHOBHAsS L1€Ib KOHTPOJIS B IAaHHOM CJlydae — He
COOCTBEHHO BBICTaBJICHUE OLICHKH, a ONPE/ICIIEHNE YPOBHS YCBOCHHMSI yUalllUMUCS y4eOHOTro MaTepuaia
U HanpaBJeHUN JanbHelell paboThl HaJl MOBBIIIEHUEM KauecTBa 3HAHUI

3ananue mopa uudpoii 1 omenmBaercs 3 Oamnamu; moa uudpoit 2 — 5 Gamnamu; nox uudpoii 3-8
Oamnamu. 3a1aHus, OTMEUYEHHBIE *, — JIJIS1 HHAWBUyaTbHOTO BBITOJHEHUS.
Ecnu He ykazaHOo MHOE, KaXblil OTBET YacTEH OLIEHUBAETCS:
« yacth A — 2 GaiaMu;
+yactu B — 4 Gaiamu;

« gactu C - 6 bayiaMu.

OpHako He BCe yyanuecs MPUCTYHaroT K 3aaHusaM 9actu C ¥ TeM 00Jiee BBITOIHSIOT HX MOJTHOCTBIO.
UToObl MOBBICUTH MOJIOKUTEIHHYI0O MOTHBAIMIO K BBIMOJHEHUIO 3afanuii 4actu C, yduTenb MOXKET
OOBSIBUTH O BBICTABIIEHUH IO PE3ybTaTaM TeCTa JIBYX OIEHOK: MepBoil — 3a yacTu A u B, a BTopoit —
3a 4acTh C — C UCMOJIb30BaHUEM MPOLIEHTHOM IKAJIbI OIEHKU 3HAHUU.

Bompocer anst Bcex BHIIOB KOHTPOJSI 3HAHWUW COCTABICHBI TaKUM 0O0pazoM, 4TOOBI MEJaror ¢ ux
MTOMOIIBIO MOT BBISIBUTH 3HAHUS YYAIIUXCS TI0 BCEM Y3JIOBBIM BOIPOCAM TJIABhI U pa3jienia Kak Ha 0a30BOM
YpOBHE, TJic HEOOXOJWMO TOJIBKO BOCHPOHU3BEJCHUE YYEOHOr0 MarepHualia, Tak M Ha YCIONKHCHHOM
ypOBHE, THe TpeOyeTcs yMEHHE aHATU3UpPOBaTh W CPAaBHHBATh JIAHHBIC, NPUMEHSS TBOPYCCKHE
CIIOCOOHOCTH.



Bce oOyuvaromue BHUIBI KOHTPOJS MPEANOIaraloT KOJUICKTUBHYIO JEATENbHOCTh yJalluxcs JTuOo B
nape, 1100 B IpyIIe U CaMOIPOBEPKY.

[Tpu moAroToBke K KOHTPOJBHBIM paboTaM HEOOXOAMMO OOpaTUTh BHUMAaHHME HA 3a/1aHUS YPOKOB
00001maroniero MoBTOpPeHUs. B 3ToM ciiydae yyamuecss B COOTBETCTBHH CO CBOMMH CIIOCOOHOCTSIMH
OTIpEAETAIOT Ui ce0sl 3a1aHNs, KOTOPHIE MOTYT BBITIOJHUTD.

PacuerHble 3a/1a4n pa3IMUHBIX TUIIOB U YPOBHEH CIOXKHOCTHU MPEACTaBIEHBI B MOCOOUHU OJI0KaMHu, a
TaK)K€ BKJIIOUYEHBI B Pa3sHble BHUJIbl KOHTPOJIS 3HAHUNA. YUUTEIb MOKET I10 JKEJaHUIO BKIIIOYATh UX Kak
NOTIOJIHUTENBHOE 3aJlaHue B JI000M BHJA KOHTPOJS WIM Mpe[siaraTb Y4alluMcsi OTJeJIbHbIe
CaMOCTOSITeNTbHBIE PaOOTHI MO PEIICHUIO MTOAOOHBIX 3a/1a4.

HpOBeueHne XUMHUYECKOI'0O JTMKTAaHTAa
3aI[aHI/ISI JJIA oboux BAPHUAHTOB KPATKO 3allMCbIBAIOTCA Ha JII/II_ICBOI;'I CTOPOHC OOCKH WM Ha

KOJOTpaHCIapaHTe; OTBETHI HA BOMPOCHI KeNaTebHO HAMCAaTh Ha OOpAaTHON CTOPOHE JOCKU WJIM TaKxkKe
Ha KOJOTpaHCIapaHTe. YUHUTEIb 3aUUTHIBAET COJEp)KaHUE BOIMPOCA, yJalllMecs 3alMChIBalOT OTBET B
TeTpassX.
[To oKOHYaHWU TUKTAaHTA IPOBOJUTCS CaMOIIPOBEPKA:

* OIIMOOK HET — OLIEHKa «5»;

* JonymeHsl 1—2 ommoku — «4»;

* JIOMYIICHBI 3 OMUOKH — «3».

B 3aBucMMOCTM OT CTENEHH MOJrOTOBJICHHOCTU YYALIMXCS YYUTENb MOXKET M3MEHHUTh KpUTEpUil
OLIEHKHU padoT B M0JIb3Y YUYEHHUKA.

IIpoBenenne camocToATEILHON PadOTHI

CamocrosTenbHas padoTta mpeznosiaraeT Jubo mapHyro, Ju0o rpynmnoByro (Gopmy paboThl U JaeT
BO3MOKHOCTh JIydllle OTpaboTaTh M3ydaeMble BOINPOCHI IOJA KOHTPOJEM YYHTEIsl U B XOje
CaMOCTOSITENIbHON JIeATENIbHOCTH (111 00ydaromeii paboThl) 1100 JTydIlie HOArOTOBUTHCS K KOHTPOJIBHOM
paboTe, KOTOPYIO MPEICTOUT BHITIOJIHATH Ha CIEAYIONIEM ypoKe (sl 0000Iaromieit padboTsl). 3amanus
BBINIOJIHAIOTCS B mape (TpyIe), YTo MO3BOJIIET SKOHOMUTh BpeMsi Ha oTBeT. OTAenbHbIe 3a/1aHus (1104
3HaKoM *) yyalmiuecs BBINOJIHSAIOT CAMOCTOSTENbHO. JIJIs KOHTPOJS ydaluMmcsl HpefoCTaBiseTcs
BO3MOYKHOCTh CBEPHUTh CBOM OTBETHI C ITAJIOHAMH, KOTOPHIE OYAYyT HaHBl YUUTENIeM IO OKOHYAHUHU
paboTHI.

OueHka NpakTHYeCKUX YMEHMI yyaluxcst

Y4uTenb AOIKEH YUUTHIBATh:

- IPaBUJIbHOCTL OMMPEACIICHUS LCIIN OIIbITA,

- CaMOCTOSITEIBHOCTh OI00pa 000pYy0BaHUS U 0OBEKTOB;

- IOCJIEI0BATEIBHOCTD B BBIITOJHEHUH PAOOTHI 110 3aKJIaJIKE OIBITA;

- JIOTUYHOCTh ¥ TPAMOTHOCTb B OITMCAHUM HAOIIO/ICHNH, B ()OPMYIHPOBKE BBIBO/IA U3 OIIBITA.

Otmerka - MPAaBUJILHO OIpe/eieHa LEeNb OIbITa,

"o - CaMOCTOSITENIbHO, C HEOOXOAUMOM MOCIIeI0BATEIbHOCTHIO TPOBEACHBI OI00P
o0opymoBaHusl U 00BEKTOB, a TAKXKe paboTa MO 3aKJIaIKE OTbITA;

- HAy4YHO TPaMOTHO, JIOTHYHO OMHCAaHBl HAOIOIEHUS U C(OPMYITUPOBAHBI BHIBOIBI

U3 OIIBITA.
OrtmeTka - IIPAaBUJILHO OIIpEeIIeHa L1e/b OIbITa;
t4 - CaMOCTOSITENILHO IIPOBeieHa paboTa 1o noaoopy 000pyaoBaHus, 00BEKTOB; IPU

3aKJIaJIKe OTBITa JOMMYCKArTCs 1 -2 ommoKkw;

- Hay‘-IHO FpaMOTHO, JIOTUYHO OIIMCAaHbI Ha6JIIOI[eHI/I$I nu C(bOpMy.HI/IpOBaHBI BBIBOJIbI
W3 OIIBITA;

- B ONMCAaHUU HAOIIOJICHUH U3 ONBITA TOMYCKAIOTCS HEOOIBIINE HETOYHOCTH




OtMmeTka - MIPaBWJIBHO OIpeJieieHa 1eJb OIbITa;

"3 - moadop 00opyaOBaHUS U OOBEKTOB, & TAKXKE PAOOTHI TIO 3aKJIAKE OTBITA
MIPOBEJICHBI C TIOMOIIIBIO YIHUTEIIS;

- JOITYCKAIOTCS HETOYHOCTH U OLITUOKY MPH 3aKIIAJKE OIBITA, OMMMCAHUN
HabmroAeHnH, GopMyTHpOBaHUH BHIBOOB.

OtMmeTka - HE OIpe/IeJIeHa CAMOCTOSITENIBHO LEJb OIbITA;
"2 - He 0TOOpaHO HY)XKHOE 000py/I0BaHUE;
- IOITYCKal0TCs CYIIECTBEHHbIE OMMOKU MPH 3aKiIa/IKe U OOPMIICHUH OTIbITA.

Ouenka ymenuii [IpoBoasit HaOII0AeHUS

YuuTtenb JOJKEH YUUTHIBATh:

- NPaBIIBHOCTH NPOBECHUS HAOIIOACHHH 110 3a/1aHHIO;

- YMEHUE BBIACIATH CYIIECTBEHHbIE IPU3HAKK y HabIr0aeMoro o0bexTa (pouecca),

- JIOTUYHOCTh M HAYYHYI0 TPAMOTHOCTH B 0(hopMIIeHHH Pe3yJIbTaTOB HAOIIOACHUI U B BHIBO/IAX; -
NPOBE/ICHUE HAOJIIOICHHS 110 3aJIaHHIO;

OTMeTKa - MMPAaBWJIbHO TIO 33J]aHUI0 YUUTEIISl TPOBEACHO HAOIIOICHNUE;
BN - BBIICTICHBI CYIIIECTBEHHBIC MMPU3HAKU Y HA0II01aeMOro 00bekTa (Ipolecca);
- IOTUYHO, HAYYHO TPAaMOTHO O(hOPMIIEHBI PE3yIbTaThl HAOIIOICHUI U BHIBOBI.
OTMeTKa - MPABWJIBHO MO 33JJaHUI0 YYUTEIS IPOBEACHO HAOI0ICHUE;
"4 - IIPY BBIJEJIEHUU CYIIECTBEHHBIX IPU3HAKOB Yy HA0/II01a€MOT0 00BEKTA

(mporiecca) Ha3BaHbI BTOPOCTEIICHHBIE;
- JIOTTyCKaeTcsl HEOPEeXKHOCTh B 0(hOpMIICHUN HAOIIOACHUIA U BHIBOJIOB.

OtMmerka - JIOMYCKAIOTCS HETOYHOCTU U 1-2 ommOKU B IPOBEACHUH HAOIIOACHUMN 1O
"3 3aJIaHUIO YUUTEIS;

- IIPY BBIJEJIEHUU CYIIECTBEHHBIX IPU3HAKOB Yy HA0JII01a€MOT0 00BEKTa
(mporecca) BhIIENSAIOTCS JIUIIb HEKOTOPHIE;

- nomyckatorcs omnoku (1-2) B opopmiiennn HabIOIEHUI U BHIBOIOB.

OTmeTtka - JOTyCcKaroTcs omuoku (3-4) B mpoBeieHUH HAOIIOACHUN TI0 3a/1aHHU0
"2 YUUTEIS,

- HEMPaBUIIBHO BBIAETSAIOTCS MPU3HAKH HAOII0AaeMOro 00beKTa
(mporiecca); - momyckarotcs omuoku (3-4) B opopMieHrH HaOIIOISHUN 1
BbIBOJI0B. Dopma aTTecTanyu 1o OMOJIOTUU MOKET ObITh PA3JIMYHON: YCTHBII
9K3aMeH Mo OmiieTaM, 3aimuTa pedepara, TECTUPOBAHHE, 3AIIUTA MPOEKTA.

®opMbI nIpecTaBIeHUs 00pPa30BaTeIbHBIX Pe3yJbTATOB!
-Tabelb yCIeBaeMOCTH TI0 IIpeIMeTaM (C yKazaHHeM TpeOOBaHUH, IPEIbSBIISEMBIX K BEICTABICHUIO OTMETOK);
-T€KCThl MTOTOBBIX JUArHOCTHYECKUX KOHTPOJBHBIX paboT, AUKTAHTOB W T.I. M aHAJIH3 MX BBIIOJIHEHHS
oOyuatormmmest (MHGopManust 00 dIEMEHTaxX W YPOBHSX IPOBEPSEMOTO 3HAHHWS — 3HAHUS, TMOHHMMAaHHS,
MPUMEHEHHSI, CHCTEMAaTH3alllN ),
-yCTHasI OI[eHKA YCIIEITHOCTH Pe3yJIbTaToOB, (HOPMYIHPOBKA MPUUYUH HEYAad U PEKOMEH AN 110 YCTPAHESHUTO
poOesioB B 00yUYEHHOCTH M0 MPEAMETaM;
-nopThonno;
-pe3yNIbTaThl ICHXOJIOTO-MIEIarOTHUECKIX HCCIIEI0OBAHU, WILTFOCTPUPYIOIINX TUHAMUKY Pa3BUTHS
OTIENFHBIX HHTEIUICKTYAJIbHBIX W JIMYHOCTHBIX KauecTB oOydvaromerocs, YVY/[. KpurepusiMu oneHuBaHus
SIBIISIFOTCSI:
-COOTBETCTBHE JOCTHTHYTBHIX MPEJAMETHBIX, METAIIPEIMETHBIX M JIMYHOCTHBIX PE3YJIbTATOB O0YYarOIIUXCS
TpeOOBaHUSAM K pe3yJbTaTaM OCBOCHHS 00pa3oBaTeNbHON MpOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHMA
dI'ocC;
-IMHAMHUKA PE3YJIhTaTOB MpeaIMeTHON oOydeHHoCcTH, (hopmupoBanus Y'Y /1.
O1eHKa JOCTHKEHUS METAIPEIMETHBIX PE3yIbTaTOB MOXKET. [IpOBOIATCS B X0/1€ pa3IMUHBIX MPOIEAYP.
OCHOBHO IPOIIETyPON UTOTOBOM OLIEHKHU JIOCTHKEHUS METAIIPEIMETHBIX PE3yJIbTaTOB SBIISIETCS
3auuma umo208020 UHOUBUOYAILHO2O NPOEKMA



Hugpopmayuonnwie cpeocmea

HNutepHer-pecypcesl

1.

http://www.alhimik.ru IlpencraBiensl pyOpUKH: COBETHI aOUTYpUEHTY, VYYHUTEII0 XHMUH,
CIPaBOYHUK (OYEHb OOJbINas MOAOOpKa TAOJUI] M CIPABOYHBIX MaTEPUAIIOB), Becenas XHMHUS,
HOBOCTH, OJTUMIIHA/IBI, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPUUYECKUX CBEICHUI).

. http://www.hij.ru XypHan «XuMus u KU3HBY» MOHIATHO M 3aHUMATEJIbHO PACCKa3bIBAE€T 000 BCEM

MHTEPECHOM, YTO MPOMCXOAUT B HAYKE U B MUPE, B KOTOPOM MBI )KUBEM.
http://chemistry-chemists.com/index.html DjekTpoHHBIH KypHaT «XHUMHKH ¥ XUMH», B KOTOPOM
IPE/ICTABICHO MHOXKECTBO OIBITOB [0 XUMHH, 3aHUMATEIILHON WH(POPMAIIHH, TO3BOJISIOIICH YBIICUb
YYEHHUKOB 9KCHEPHUMEHTAIBHON YaCThIO IPEAMETA.

http://c-books.narod.ru BceBo3morkHast autepaTypa 1o XMMHUH.

http://www.drofa-ventana.ru  M3BecTHoe wu3maTenbcTBO  y4eOHOM  smTeparypbl. HOBUHKH
HAYYHOIIOIYJISIPHBIX U 3aHUMATENbHBIX KHUT TI0 XUMHUU.

http://1september.ru XypHan ans yuuteneid u He TONbKO. bosbIiioe KOMUYECTBO pabOT yUEHUKOB, B
TOM YHUCJIC U UCCIICA0BATEIbCKOTO XapaKTepa.

. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKONBHBIM MOpTal CO CChUIKAMHU Ha

o0pa3oBaTresibHbIC CAUTBI [0 XUMHUH.
www.periodictable.ru  COOpHHMK cTareld O XUMHYECKHX ODJIEMEHTaX, WUIFOCTPHPOBAHHBIN
IKCIIEPUMEHTOM

CornacoBaHno
3am. qupekropa no YBP  Tecauna C.H.
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