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PaGouas nporpamma
ocHOBHOTO 00111eT0 00pazoBanus (PI'OC)

[To mpenMery XuMHS
Kmacc 8 —9

Pabouas mporpamma mo XMMHHM MOCTPOE€HAa Ha OCHOBE (YyHIAMEHTAIBHOTO sIpa
coJiepKaHUsi OCHOBHOTO 0OIIero o0pa3oBaHus, TpeOOBaHUN K pe3yJbTaTaM OCBOEHUS
OCHOBHOI 00pa30BaTeIbHOW IPOrpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHusi, TpeOOBaHUMN K
CTPYKTYp€ OCHOBHOM 0Opa3oBaTeIbHON IpOorpaMMbl OCHOBHOI'O OOIIEro oOpa3oBaHWA,
npornucaHHblx B DejepaqbHOM  TOCYIapCTBEHHOM  00pa3oBaTeNbHOM  CTaHAapTe
OCHOBHOTI0 00111eT0 00pa3oBaHus, a Takxke KoHuenuuu 1yXoBHO-HPaBCTBEHHOI'O pa3BUTHUS
Y BOCIIUTaHUs rpaxkaaHuHa Poccun.

[IpenonaBanue y4yeOHOro Kypca «XHUMHH» B OCHOBHOW IIIKOJIE OCYIIECTBISIETCS B
COOTBETCTBUM C OCHOBHBIMH HOPMATUBHBIMH JOKYMEHTAMH W HWHCTPYKTHUBHO
METOJMYECKUMU MaTepHaJlaMHU:

v’ 3akon Poccuiickoit ®enepanuu «O6 obpazosanun B Poccuiickoit denepanun» OT

29.12.2012r. Ne273-03;

v’ demepanbHbIl TOCYIapCTBEHHBIA 00pa3oBaTEIbHBIA CTAHIAPT OCHOBHOIO OOIIETO
oOpa3oBaHUsl, YTBEPKJIECHHbIN mnpukazoM MuHoOpHayku Poccum ot 17.12.2010 Ne
1897 «O06 yTBep>kKI€HUH W BBEJICHUU B JIEUCTBUE (PeepaIbHOTO roCy1apCTBEHHOTO
00pa3oBaTeNBLHOIO CTaHJapTa OCHOBHOIO 00IIero oopa3zoBaHus» (B pell. MpUKasza
Muno6puayku Poccun ot 29.12.2014 Nel644)

v Xumus. PaGoune nporpammel. [Ipeamernas nunus yaeOonukos O. C. TaOpuensna,
N. T'. OctpoymoBa, C. A. CnagkoBa. 8§—9 kiaccel: ydeOHOe mocoOue s
obmeo6pazoBarenpHbIX opranusanuii / O. C. I'abpuensn, C. A. CiaagkoB — M.:
ITpoceemienue, 2019. ( ABTOpCKas mporpamMma)

v" B cootBerctBuu ¢ OOIT OO0 MBOY COIII Ne 2 ¢.KameHnb-Poi60510B

ean Kypca:



. Dopmuposanue y ydammxcsi UEIOCTHOW €CTECTBEHHO — HAYYHOM KAPTHHBI
Mupa.

. Pa3zeumue 1o3HaBaTEIbHBIX WHTEPECOB, UHTEIICKTYAIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM ydaluxcsi B Mpollecce M3YYeHUsl XMMHUYECKOW Hayku M e€ BKJIaJa B
COBPEMEHHBI HAy4YHO - TEXHHUYECKH mporpecc; (OpMUpPOBaHME BAKHEUILINX
JOTUYECKUX OINEepaluii MbIIUICHUS (aHamu3, CHUHTE3, 0000IIeHHe, KOHKpETHU3allusl,
CpPaBHEHUE W Jp.) B MPOLECCE MO3HAHUSA CHCTEMbl BAXKHEWMIIMX MOHSATUH, 3aKOHOB H
TEOPHI O COCTABE, CTPOCHUH, CBOMCTBAX U NPUMEHEHUU XUMHUYECKUX BEILIECTB.

. Bocnumanue yoexx1EHHOCTH B TOM, YTO MPUMEHEHHE MOTYYECHHBIX 3HAHUH U
YMEHUHN N0 XUMHUU SIBIIAECTCS OOBEKTUBHOM HEOOXOAMMOCTBIO JIJIsi O€301acHOM paboThI C
BEIIECTBAMU U MaTepuaiamMu B OBbITY M Ha MPOU3BOJICTBE.

. Ilpoekmuposanue u peanu3ayusa BbIITYCKHUKaMU OCHOBHOM IIKOJIbI JIMYHON
00pa3oBaTeNbHON TPAEGKTOPUM: BBIOOp Npoduiiss oOydeHHs B CTaplied IIKOJE WIH
po¢eCCUOHAIBHOTO 00Pa30BaTEIBLHOTO YUPEIKICHHUS.

. Osnadenue KauesviMU KOMHemMeEHYyuAMY: Y4eOHO-TI03HABATEIbHBIMU,
UH(OPMAITMOHHBIMU, IIEHHOCTHO-CMBICIIOBBIMU, KOMMYHUKATUBHBIMH.

JUist  TOCTWXKEHHMsSl 3THX IeJeil B Kypce XHMHUM Ha CTYNEHH OCHOBHOTO OOIIEro
00pa30BaHMsI PEIIAIOTCS CIACAYIONINE 3aJa4u:
v’ (hOpMHPYIOTCS 3HAHUSA OCHOB XMMHYECKOM HAYKH — OCHOBHBIX (DAKTOB, ITOHSTHIA,
XUMUYECKUX 3aKOHOB U TEOPUH, BEIPAKCHHBIX MIOCPEACTBOM XUMUUYECKOTO SI3BIKA;
v pa3BHBAlOTCI yMEHHs HaOmogaTh ©  OOBACHAIOT XHMHYECKHE  SIBICHHS,
IPOUCXOIAIINE B IPUPOJIE, TAOOPATOPHBIX YCIOBUSIX, B OBITY U Ha MPOU3BOJICTBE;
v puoGpeTaroTCs CHelUalbHbIe YMEHUS M HAaBBIKM [0 0€30IaCHOMY OOpAIEHHIO C
XUMUYECKMMHU BEIIECTBAMH, MaTeprajJaMu | MPOIECCaMU;
v’ opMHUpyeTCs I'YMaHHCTHYECKOE OTHOIIEHHE K XUMHUHU KaK [IPOM3BOIUTEILHON CHIIE
00111eCTBa, C TOMOIIBIO KOTOPOU pelIaroTces riio0alibHbIe MPOOJIeMbl YETIOBEYECTBA;
v’ OCYLIECTBJSETCS HHTErpanus XMMHYECKOW KapTUHBI MHUpPA B €AWHYI0 HAYYHYIO
KapTHHY.
MECTO YYEBHOI'O TIPEJMETA B YYEGHOM IIJIAHE

®denepanbHbIN TOCYIapPCTBEHHBIN 00pa30BaTEbHBIA CTAHAAPT NMPEAyCMAaTPUBACT U3YUCHUE Kypca
XMMHU B OCHOBHOW IIKOJE€ Kak COCTaBHOM YacTH mpeaMeTHOH oOmact «EcTecTBEeHHOHay4HbIe
MIPEAMETBD.

Kypc xummuu B 8—9 kiaccax paccuuTaH Ha 2 yaca B Hejaenro B oObeMe 136 yuyeOHBIX 4acos.
N3yuenne 3TOro kypca JaeT BO3MOKHOCTH BBIMYCKHHUKY OCHOBHOM IIKOJBI ycmemHo caate OI'D mo
XMMHUU KaK IpeaMeTa 1o BEIOOpY.

[Ipennaraemplii Kypc, XOTS M HOCUT OOUIEKYJIbTYpHBIM XapakTep W HE CTaBUT 3aJauyy
npo¢eCCHOHATBLHON MOATOTOBKH 00YUaIOIUXCsl, TEM HE MEHEeE, II03BOJIIET UM OIPEIEIUTHCS C BHIOOPOM
npoduins oOyueHus B cTapuiei mkoe.

YUYEBHO-METOAUYECKOE OBECIIEYEHHUE



YMK «Xumusa. 8 - 9xnaccor»

1. Xwumwus. 8 kmacc: yueOHHK JUIs oO1ieoOpa3oBarenbHbXx opranuzauuii / O. C. I'abpuensn, W. T
Octpoymos, C. A. CnagkoB. — M.: [Ipocsemenue, 2019

2. Xwumws. 9 knace : yueOHHK s 0011e00pa3oBareIbHbIX opranusanuii / O. C. Tabpuenss,
N.T'. Octpoymos, C. A. CnaaxoB. — M.: IIpocsemenue, 2019

3. T'abpuensa O. C. Xwummsa. Meroaudeckoe mocobue s 8 Kimacca ydeOHOe mocoOue st
obmeobpaszoBarenbHbix opranuzaiuii / O. C. 'abpuensH, U. B. Akcénosa, 1. I'. OctpoymoB. —
M.: IIpocBenienue, 2019

4, Tabpuensn O. C. Xumusa. COOpHHK 3a7a4 M ynpaxHeHHH. 8 - 9 kiacc: yueOHoe mocooue ist
obmmeoOpaszoBarenbubix opranuzanmii/ O. C. ['abpuensn, U. B. Tpuryouak M.: IlpocBemnienue,
2019

5. Taopuenssn O. C. Xwummsa. PabGouas Ttetpags. 8 kimacc: ydeOHOe mocoOue st
obmeoOpaszoBarenpHbix opranusanuii / O. C. IN'abpuensn, C. A. Crnagkos, 1. I'. OctpoymoB. —
M.: IIpocBenienue, 2019

Conep:xanue nporpaMmsl
Xumus 8 kiaace
(68 uacos, 2 yaca B He1€JI10)

HavajgbHble IOHATHSA U 3AKOHbI XUMHUU

Tena u BemectBa. CBOICTBA BEIIECTB. DTATOHHBIC (PU3NIECKHAE CBOWCTBA BellecTB. Marepuaisl U
MaTepuaigoBesieHue. Poiib XUMUU B JKM3HM COBpeMEHHOro obmiectBa. OTHOIIEHHE OOIIECTBA K XUMUHU:
xemopmims 1 xemopoOusi.

Meronsl  u3ydeHus xumud. HaOmonenwe. Okcrmepument. MojenmupoBanue.  Mogenn
MaTEepHajIbHbIE U 3HAKOBBIE UM CUMBOJIbHBIE.

I"a3b1. JKunkoctu. TBEpable BemecTBa. B3anMHbIE nepexoabpl MEXy arperaTHbIMU COCTOSIHUSIMU
BEIIECTBA: BO3TOHKa (CyOnuManus) u jaecyOinManus, KOHACHCAIMs W UCIapeHue, KpUCTaJUIM3alus U
IJIaBJICHUE.

®uznyeckue siBiIeHUs. YncTele BelecTBa U cMecu. ' oMoreHHble U reTeporensbsie cMecu. Cmecu
razoo0OpasHble, xuakue u TBEpAbIe. CHOCOOBI pa3feneHusi CMecei: MeperoHka, Wi IUCTWIUISAINA,
oTCcTauBaHue, (pUIbTPOBaHUE, KPUCTAJUIM3ALMS WM BbhllapuBaHue. Xpomatorpadus. [Ipumenenue atux
croco0oB B 1a00paTOPHOM NIPAKTUKE, HA POU3BOJCTBE U B OBITY.

XVWMHYECKUE DIIEMEHTBI. ATOMBI U MOJIEKYIbI. 1IpocThie 1 cioXxHBIE BelecTBa. AJUIOTPONUS Ha
npumepe kucnopoga. OCHOBHBIE IIOJIOKEHHMS aTOMHO - MOJIEKyJsspHOro ydeHus. Monel. Bemectsa
MOJIEKYJISIPHOTO 1 HEMOJIEKYJISIPHOTO CTPOCHHSI.

3HakM (CMMBOJIBI) XMMHMUYECKHX 3JIeMEHTOB. MH}opMaius, KOTOpyI0 HECYT 3HaKU XMMHUYECKHX
AJIEMEHTOB. OJTUMOJIOTHSl Ha3BaHUM HEKOTOPBIX XHMMHUYECKUX 3JeMeHTOB. Ilepuoauueckass Ttalnuma
XUMHUYeCKUX sneMeHToB [[. M. MeHneneeBa: KOPOTKONMEPUOAHBIM M JIJIMHHONEPUOIHBIA BAPUAHTHI.
[lepuoas! u rpynnsl. [maBHas u moOouHas moArpymmsl, uad A- u b-rpynnsl. OTHOCUTENbHAS aTOMHast
Mmacca.

Xumuyeckue (opmynsl. MHaekcsl n kod3dduumentsl. OTHOCHUTENbHAsT MOJEKYJIpHas Macca.
MaccoBast 10151 XUMHUYECKOTO 3JIeMeHTa B coequHeHuu. MHdopmanus, KOTOPYIO HECyT XHMHYECKUe
bopmyIbI.

BanentHocts. CTpyKTypHBIE (OPMYIBI. XUMHUECKUE 3JIEMEHTBl C MOCTOSHHOM M IepeMeHHOU
BaJIGHTHOCThIO. BbiBOox (opMynsl coeauHeHuss 1o BajeHTHOCTH. OmpeneneHne BaJeHTHOCTH
XUMHUYECKOTo 3yieMeHTa 1o (opmyne BemiecTBa. CocTaBlieHHe Ha3BaHUN COEIUMHEHUH, COCTOALIUX U3



IBYX XMMHUYECKUX JIEMEHTOB, 110 BAJICHTHOCTH. 3aKOH IIOCTOSHCTBA COCTABA BEILIECTB.

Xumuueckue peakuuu. PeareHTsl M NpoaykThl peakuuu. [IpU3Haku XMMHYECKMX peakiuil.
VYcnoBus ux NnpoTekaHus U npekpaieHus. Peakuuu ropeHus. DK30TEPMUUYECKUE U 3HIOTEPMHUUECKHE
peaxkuuu.

3aKOH COXpaHEHHUsT MaccChl BEIIECTB. XuUMudeckue ypaBHeHUs. CoCTaBl€HHE XUMHYECKHX
ypaBHeHHH. HpOpMaLus, KOTOPYIO HECET XUMUYECKOE YPaBHEHHUE.

Knaccuukanus XMMHUYECKHX peakUuil MO0 COCTaBy M YUCIY peareHTOB M IPOAYKTOB. THIIbI
XMMHUYECKUX peakiuil. Peakuun coennHeHus, pa3ioxkeHMs, 3amelleHus u oOMeHa. KartamuzaTopsl u
KaTajus.

JdeMoHcTpanuu
* Komrekuus MaTepuanoB U U31EIUN U3 HUX.
*  Mogenu, ucnosab3yeMsble Ha ypokax (pU3MKH, ONOJIOTHH U reorpaduu.
*  OOBEMHBIE U MAPOCTEPKHEBBIE MOJIEJIN HEKOTOPBIX XUMHUECKUX BEIIECTB.
*  Mogxenn KpUCTaNINYECKUX PEIIETOK.
* CoOupanue npubopa s MoJy4yeHHs ra3a U IpoBepKa ero Ha repMETUYHOCTb.
* Bo3sroska cyxoro jbja, oaa nin HapTaauHa.
* ArperatHbl€ COCTOSIHUS BOJBI.
* Paznenenue 1ByxX HECMEHMIMBAIOIMIMXCA KUIKOCTEH C IOMOLIBIO IEIUTEIBHOW BOPOHKHU.
e JIMCTHIUTSITOP U ero padora.
* VYcraHoBKa 1 GUIBTPOBaHUS U €€ padoTa.
* VYcraHoBKa /715 BelIapuBaHus U €€ padoTa.
* Komekuust 6bITOBBIX IPUOOPOB /17151 PUIIBTPOBAHUS BO3IyXa.
* Paznenenue kpacsiero BemecTsa omactepa ¢ IOMOIIbI0 OyMaXHOH XpoMaTorpagum.
*  Mogenu aTIOTPOITHBIX MOAU(DHUKAIIIA YTIEpoaa U CEPHI.
* Ilosydenue o30Ha.
 Toprpers . 5. Bepriennyca u JI. . Menneneesa.
* KopoTkoneprnoaHslii 1 JUIMHHONIEpUOAHBIN BapuaHThl [leprnoauyeckon cucremsr /1. U.
Meneneena
* KoHcTpynpoBaHUEe HIapOCTEPKHEBBIX MOJEIIEH MOJIEKYII.
* Amnnapat Kunna.
* Paznoxenue Ouxpomara aMMOHHUSI.
* T'openue cepbl 1 MarHMEBOM JICHTHI.
* TIloptpersr M. B. JlomoHocoBa u A. JI. JIaBya3be.
*  OnbIThl, WTIOCTPUPYIOIINE 3aKOH COXPAHEHHS MAaCChl BELIECTB.
* T'openue pocdopa, pacTBopeHHe MPOAYKTa TOPEHHSI B BOJIE M UCCIIEIOBAHUE MTOJIyYEHHOTO
pacTBoOpa JAKMyCOM .
* B3saumoaelcTBUE COJITHON KUCIIOTBI C IUHKOM.
* Tlomyuyenue rugpoxcuna meau(Il) u ero paznoxeHue npu HarpeBaHUM.
JlabGoparopHbie ONBITHI
1. O3HakomieHHE C KOJUIEKIUEN JTab0PATOPHOI TTIOCYIBL.
2. Tlposepka npubopa JUIs TIOJTyYEH s Ta30B Ha TEPMETUYHOCT.

3. O3HaKOMJIEHHE C MUHEpPATIAMH, O0Pa3yIOIIMMHU IPAHUT.



[IpuroroBneHue reTeporeHHON CMECH MOPOILIKOB CEPhI U JKEJIe3a U UX Pa3/eiICHHE.
BiaumopeiicTBie pacTBOPOB XJIOPUIOB U MOTUAOB Kallusi C pACTBOPOM HHUTpaTa cepedpa.
[Tonyuyenue runpoxcuaa meau(ll) u ero B3aumoieicTBUE C CEPHOI KUCTOTOM.

B3anMozeincTere pacTBopa coAbl ¢ KUCIOTOM.

o N O

IIpoBepka 3aKOHa COXpaHEHUs MACChl BELLIECTB Ha IPUMEPE B3aUMOJACHCTBUS IENOYN U KHCIOTHI.
9. TIpoBepka 3aKOHa COXpaHEHHs MAacChl BEIIECTB HA NPUMEPE B3AMMOJECHCTBUS IIENOYM M COJIU
xenesa (I11).
10. Pasnoxenue nmepokcuaa BOAOPOIA ¢ HOMOLIBIO OKcuaa Mapranma (IV).
11. 3amemenue kene3oM MeIM B MEIHOM KYIIOPOCE.
IIpakTuyeckue padoThl
1. 3HAaKOMCTBO ¢ JIabopaTopHbIM 000pyaoBaHueM. [IpaBuia TeXHUKH O€30MacCHOCTH NpU padboTe B
kaOuHeTte xuMuu. Hekoropelie BUABI paboT.
2. Amnanu3 no4ssl
Basknelilue npeacTaBuTe I HEOPraHu4ecKnx BeuecTs. KoimyecTBeHHbIe OTHOLIEHUSI B XUMMHU
CocraB Bo3ayxa. [Tonsitue 00 00bEMHOM 10716 KOMIIOHEHTA MPUPOAHOM ra30BOM cMecu —
BO3ayXxa. Pacuér 00bEMa KOMIIOHEHTA Ta30BOi CMECH 10 €ro 00BbEMHOM J0JIe U HA00OPOT.

Kucnopon. O30m. [Tonyuenne kucnopona. CoOupanue U pacro3HaBaHUe KACIOPOoaa. XUMHUIECKUE
CBOMCTBA KHCJIOPO/1a: B3aUMOJICHCTBUE C METaJlJIaMU, HEMETAJJIaMU U CJIOKHBIMH BEIIECTBAMHU.
[Ipumenenue kucinopona. KpyroBopot kucnopoja B Ipupoze.

Oxcuapl. ObpazoBanue Ha3BaHUM OKCHIOB 1O uX popmymnam. CoctaBienue GopMys OKCHUIOB MO HX
Ha3BaHusAM. [IpeacTaBuTenu OKCUIOB: BOAA U YIJIEKUCIIBIN ra3, HeraléHasi U3BeCTb.

Bonopon B npupozae. dusnyeckrue 1 XMuMUYECKHE CBOMCTBA BOJOPOAA, €r0 MOJYYEHHUE U
IIPUMEHEHUE.

Kucnotsl, ux cocras u knaccudukanus. Muaukaropsl. Tabnuiia pacTBOPUMOCTH.
ConsiHast ¥ cepHast KMCIIOTbI, UX CBOMCTBA U IPUMEHEHUE.

Conu, ux coctaB 1 Ha3BaHus. PactBopuMocTs coseil B Boze. [IpencraBurenu cone: Xiopus
HaTpusl, KapOoHaT HaTpus, pocdat KaabIusl.

ITocrosinHas ABoragpo. Kommyectso Bemectsa. Moinbs. MonsipHas Macca. KpatHble equHUIIBI
U3MEpPEHUS KOJIMYECTBA BELECTBA — MWJIJIMMOJIb U KWJIOMOJIb, MWIJIMMOJISIPHASA U KMIIOMOJISIpHAs
Macchl BELIECTBA.

Pacu€rel Cc UWCHONB30BaHMEM TIOHATHH «KOJUYECTBO BEIECTBA», «MOJSPHAas Maccay,
«MOCTOSTHHAsE ABOTAAPO».

3akoH ABoraapo. MossipHbIif 00bEM ra3000pa3HbIX BemecTB. OTHOCUTEIbHAS TIIIOTHOCTH OJTHOTO
rasa 1o Apyromy.

KpaTtHble equHMIbI U3MEPEHNUST — MWUIMMOJISIPHBIM U KUJIOMOJISIPHBIN 00BbEMBI Ta3000pa3HbIX
BELIECTB.

Pacy€rbl ¢ MCIOIB30BaHUEM MOHATHI «KOJUYECTBO BEILECTBA», «MOJISIPHAS MACCa», «MOJISPHBIN
00BEM T'a30BY», «IIOCTOSTHHAsT ABOTAAPO».

Pacu€rbl ¢ MCIOIB30BaHUEM MOHATHI «KOJMYECTBO BEIIECTBA», «MOJISPHAs Macca», «MOJISIPHBIN
00BEM razoBy», «4uciao ABOTragpo».

I'unpocepa. KpyroBopor Boasl B mpupoje. Duszndyeckue M XUMHUYECKHE CBONCTBA BOJBI:
B3aNMOJEHCTBHE C OKCUIAMHM.

OcHoBanusl, UX cocTaB. PacTBopuMoCTh OCHOBaHU# B Boje. MI3MeHeHHe OKpacku MHAUKATOPOB B
iennoyHou cpene. [pencraBurenu menoyen: THAPOKCHIBI HATPHSL, KIS M KaJbIU.
PactBoputens u pactBopéHHoe BemecTBo. PactBopsl. PactBopenue. ['maparsl. MaccoBas nosst



pacTBopéHHOro BemiecTBa. Pacu€rbl, CcBA3aHHBIE C HCIOJB30BAHHEM TIOHSATUS «MaccoBas JIOJ
PacTBOPEHHOTO BEILIECTBAY.
JdemMoHcTpanuu
* OmpeneneHue coiep KaHus KIUCIOPOaa B BO3yXe.
* [lonydenue KucIOpOIa Pa3IOKEHUEM IIEpMaHraHaTa Kajlus U IepoKcuaa

BOAOpPOJA.

* Cobupanue METOJJOM BBHITECHEHUSI BO3/1yXa U BOJIBI.

* Pacno3naBanue kuciaopoja.

* T'openue maruus, xenesa, yris, cepsl u pocdopa B KUCIOPOJE.
* Komnekuust okcuaoB.

* Ilonyuenue, cobupanue 1 pacrio3HaBaHUE BOJOPOIA.

* ['openue Bomopoa.

* BsaumoneiictBue Bogopoa ¢ okcumom meau(ll).

* Komieknus MUHEpaIbHBIX KHCIOT.

* [IpaBuio pa3baBieHus: cepoil KUCIOTHI.

*  Kosmekuus comnen.

* Talnuua pacTBOPEMOCTH OCHOBAHHM, KUCIIOT U COJICH B BOJIE.
* HexkoTopslie METaIbI, HEMETAJUIBI U COSTMHEHHSI KOJIMYECTBOM BEIIECTBA B 1 MOJIb.
*  Mozens MOISIPHOTO 00bEMa Tra3000pa3HbIX BEIIECTB.

JlabGopaTropHble ONBITHI

12.  TlomyrHeHHe U3BECTKOBOW BOJbI IIPH MPOIYCKAHMHU YIJIEKUCIIOTO Tasa.
13. Ilomyuenme BomOpoaa B3aMMOAEHCTBHEM IIMHKA M COJISHOM KUCIIOTEL
14. PacnosnaBaHue KMCIOT HHIMKATOPAMM.
15. H3meHeHme OKpacKM MHAMKATOPOB B LIEIOYHOM CpPEJIE.
16. Osnakomiienue ¢ mpenapaTamy JOMAIIHEH WM IIKOJLHON alTeuyK¥ — pPacTBOPAMH MEPOKCHUA
BOJIOPO/1a, CIUPTOBOM HACTOMKH MOJ1a M HAIIATBIPHOTO CIIUPTA.
IIpakTnyeckune padoTsl
3. Tlonyuenue, cobMpaHue U pacro3HABAHUE KUCIOPOIA.
4. Tlonyuenue, cOOMpaHUe ¥ PACIIO3HABAHUE BOJOPO/IA.
5. TIpuroroBneHue pacTBOPOB COJIEN C UX 3aJaHHONW MacCOBOM JOJIEN.
OcHOBHBIE KJIacChl HEOPTraHMYeCKUX coeAnHennii O6o01eHne cBeleH i 00
OKCHJaX, UX KJIacCU(pUKAINK, Ha3BaHUIX U cBoMcTBaX. CriocoObl MOMTy4YEHHUS! OKCUIOB.

OcHoBaHus, WX Kiaccu(UKaIus, Ha3BaHUS M CBOWCTBA. BzammojnelcTBHE ¢ KHCIOTaMHU,
KHCJIOTHBIMH OKCHIAMH W COJSIMH. Pasno)keHne HepacTBOPHMBIX OCHOBaHHA. CIOCOOBI TOIydeHUs
OCHOBAaHMH.

Kucnorsl, ux xinaccupukanus u Ha3BaHus. OOmmMe XHUMHMUYECKHE CBOICTBA  KHCIIOT.
B3aumMoneiicTBe KHMCIOT C MeTaIaMHM. OJEKTPOXUMHUECKUH psl HANpsDKEHUH  MeTalIoB.
B3aumMoneiicTBue KUCIOT ¢ OKCHJaMH METaJUIOB.

B3aumMoneiicTBie KHCIOT C OCHOBAaHUSIMH — peaklus HelTpanuzanuu. B3aummopelcTBHEe KHCIOT C
COJISIMH. [onmy4yenne 6€CKUCIOPOIHBIX
Y KUCIIOPOJICOEPKALIMX KUCIIOT.

Comm, ux kinaccudukanus u cBolicTBa. B3anmoencTBre comneit ¢ MetaiaMu, 0COOEHHOCTH 3TUX
peakuuii. BzaumozaencTBue cosiei ¢ COIsIMH.

['eneTrueckue psiabl MeTAIIa M HeMeTallIa. | eHeTHYecKast CBS3b MEXKIY KJIacCaMu



HEOPTraHUYECKHUX BEIIECTB.
JlabopaTopHbIe ONbITHI

17. BzauMoeiicTBuE OKCHIA KaJIbIIUS C BOJOM.

18. [omyTHEHME M3BECTKOBOM BOIEL.

19. Peaknus HeifTpanusanyu.

20. Tlonyuenue ruapoxcuaa meau (1) u ero B3aumopeiicTBIE ¢ KUCIOTOM.
21. Paznoxenue ruapokcuaa meau (1) npu Harpesanum.
22. B3aumojeicTBIEe KUCIOT ¢ METAJIJIAMHU.

23. B3aumoelcTBHE KUCIIOT C COJISMHU.

24. O3HaKOMIJIEHHE ¢ KOJUIEKIMEHN COJIEH.

25. Bzaumopeiictue cyinbgara meau(Il) ¢ xenesom.

26. B3aumoeiicTBre colleil ¢ COJIsIMHU.

2. TeHeTrYECKas CBSI3b HA IPUMEPE COEAUHEHUM MEIH.
IIpakTnyeckue padoThl

6. Pemenue SKCIEPUMEHTATBHBIX 3a/1a4.

IHepuoguuecknii 3axoH u Ilepuoanyeckas cucreMa XMMHU4eCKHX 3JIeMEHTOB
. . MeHnpaeJsieeBa 4 CTpOeHHE aTOMA

EcrecTBeHHBIE CEMENCTBA XUMUUYECKUX JIEMEHTOB:IIEJIOYHBIE U IEJIOYHO3EMEIIBHBIC METAJLIBI,

rajloreHbl, HMHEpPTHbIe (Omaropoanbie) ra3pl. AMQPOTEpHOCTb. AMGDOTEpPHBIE OKCHIBI U

ruApoKcHuibl. KoMIulekCHbIE COH.

Otkpsitue J1. . MenaeneesbiM [lepronnueckoro 3akoHa v co3ganue um Ilepuoanyeckoit
CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB.

AToMBI KaK (opma CyIIECTBOBaHMSI XMMHUYECKUX 31eMEHTOB. OCHOBHBIE CBEJICHUSI O CTPOCHUU
aToMoOB. JlokazarenbcTBa CIOKHOCTU cTpoeHusi atomoB. OmbiTel Pesepdopna. [lnmaneraphas monenb
CTPOEHHs aTOMa.

CocTaB aTOMHBIX fifiep: MPOTOHBI, HEUTpoHBI. OTHOCUTENbHAas aTOMHas Macca. B3anmocBs3b
MIOHSATUH IIPOTOHY, «HEUTPOH», «OTHOCUTEIIbHAS aTOMHAsI Maccay.

Muxkpomup. InekTpoHbl. CTpOEHHE NEKTPOHHBIX YPOBHEN aTOMOB XUMHUYECKUX 371€eMEHTOB NeNe
1-20. [TonsiTe 0 3aBEPIIICHHOM 3JIEKTPOHHOM YPOBHE.

M3oronbl. ®Pusnueckuit cMbicn  cuMBOJuKK [lepmonmueckoit  cuctembl. CoBpemeHHas
¢dopmynupoBka [leproanueckoro 3akoHa. MI3MeHeHUs! CBOMCTB 3JI€MEHTOB B MEPHUOJAAX M IPyIIax, Kak
(bYHKILUS CTPOEHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTuKa DJJIEMEHTa-MeTajlla M JJIEMEHTa-HeMeTa/la 110 UX IIOJOKEHUIO B
[Iepnonnueckoii cucreme xuMudeckux aemeHToB . 1. Menneneesa.

JdemMoHcTpauuu
* Paznuunble popMbl TaOIUI] TEPUOANIECKON CUCTEMBI.
*  Mounenuposanue nocrpoenus Ilepuonnueckon cucremsl JI. . Menneneesa.
* Mopaenu aTOMOB XMMHUYECKUX DJIEMEHTOB.
* Mopnenu aTOMOB 3J1€MEHTOB |—3-T0 nepuo10B
JlaGopaTopHbie ONBITHI.
28. Tonyuenue ampOTEPHOrO TUAPOKCHIA U UCCIIENOBAHUE €TO CBOWCTB.

Xumuuyeckas cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aKIUH



Honnas xumuueckasi cBsizb. MoHBI, 00pa3oBaHHBIE aTOMaMU METANIOB M HeMeTauioB. CXembl
0o0pa3oBaHMsl MOHHOW CBSI3W Ui OMHAPHBIX coenWHEHHWHA. VOHHBIE KPUCTAUIMYECKHE PEIIETKH |
(u3HUYeCKre CBOMCTBA BEIIECTB C 3TUM THIIOM peméTok. [ToHsTHE 0 HOPMYITBHON STUHUIIE BEIIECTBA.

KoBasnenTHass XumHueckas CBSI3b. OJEKTPOHHBIE U CTPYKTypHbIEe ¢opmynbl. KopaneHTHas
HernossipHast  cBsi3b. (CxeMbl 00pa3oBaHMsA KOBAIGHTHOW CBA3M Ul OMHAPHBIX COEIMHEHMH.
MouekynspHble 1 aTOMHBIE KPACTAJUNIMYECKUE PEIIETKH, U CBOMCTBA BEILIECTB C 3TUM THIIOM PEIIETOK.

ONeKTPOOTPULATENIBHOCTD. P anexrpoorpunatesnbHOCTH. KoBaieHTHas NoJsipHas XUMUYeCKas
cBs3b. Jlunonb. Cxembl 00pa3oBaHUs KOBAJCHTHOM NOJSPHOW CBA3M s OMHApHBIX COECIUHEHUH.
MounekyJIIpHBIE U ATOMHBIE KPUCTAJUIMYECKUE PEIIETKH, CBOMCTBA BEIIECTB C 3TUM TUIIOM PEIIETOK.

Mertannnueckass XMMHMUYECKasi CBSI3b M MeETaJlJIMYecKas KpucTalmmueckas pemérka. CpolicTBa
BEILIECTB C 9TUM THUIIOM PEIIETOK. EnvHas npupoaa XUMHUYECKUX CBS3EH.

Crenennr oxucnenus. CpaBHEHHUE CTENEHH OKHUCIEHUS U BajleHTHOCTH. [IpaBuia pacuéra
CTENeHeH OKUCIIeHus 10 (popMysiaM XUMUYECKUX COEMHEHUH.

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE  peakuuu. OmnpenesieHne CTENEeHEeH  OKHUCIEHUs Ul
3JIEMEHTOB, O0pa3yIOIIMX BEIECTBA pa3HbIX KJIAaccoB. Peakuuu HMOHHOrO OOMEHa U OKHUCIUTENIBHO-
BOCCTAHOBUTENbHbIE peakuuu. OKHUCIUTENb W BOCCTAHOBMUTEIb, OKUCJIEHHE M BOCCTAHOBIICHHE.
CocraBiieHHE ypaBHEHUH OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN METOAOM 3JIEKTPOHHOIO
Oananca.

JleMoOHCTpaLuu

* Buneo ¢pparmenTsl U cnaiinpl «MloHHAas XMUMHUYECKast CBA3b ».
* KoJsuieknus BemecTs ¢ MOHHOM XUMUYECKOH CBSA3bIO.
* Mopaenu MOHHBIX KPUCTAJUIMUECKUX PELIETOK.
* Bugneo¢parmentsl u cnaiiibl «KoBajleHTHasXMMUYECKasl CBA3bY.
* Kosneknus BeImecTs MOJEKYJISIPHOTO U aTOMHOI'O CTPOEHHUS.
*  Mogaenu MOJIEKYISPHBIX U ATOMHBIX KPUCTAJUIMYECKHUX PEILIETOK.
* BugeodparmeHTsl U cnaiiipl «MeTananueckass XMuMUYecKas CBSI3b».
*  Komnexknus «MeTamisl ¥ CIIIaBbD.
* BsaumojeiicTBHE ITUHKA C CEPOi, CONITHON KUCIOTOM, XxmopuaoM meau (11).
* T'opeHue maruus.
* B3saumonencTBUE XJIOPHON U CEPOBOJOPOAHON BOJBI.
JlabopaTopHbIe ONbITHI
29. U3rotosieHne MOJIENH, HILTIOCTPUPYIOIIEN CBOMCTBA METAJITMYECKON CBS3H



Conep:kanue nporpaMMbl XMMHUA 9 KJjacc
(68 uacos, 2 yaca B HeeJH0)
IloBTOpEeHue U 00001IeHHE CBeIeHUIT 110 KYpcy 8 kiacca

bunapnsie coequaenus. OKCHIIBI coieoOpasyrolue u HecosieoOpa3yrommue. [ uapoKCHIb:
OCHOBaHUs1, aMpoTepHbIe, KUCIOTHL. CpeTHre, KUCITBIE, OCHOBHBIE COJIH.

O06o00611eHne cBefieHH 0 XuMuYeckux peakiusax. Kinaccupukanus XuMHUeCKUX peakiuii 1o
Pa3IMYHBIM OCHOBAHMIM: COCTaBY U YHCIY PEarupyromux 1 00pa3yonxcs BEeIeCTB, TEIIIOBOMY
s¢dekTy, HallpaBICHUIO, U3MEHEHUIO CTENIEHE OKUCICHUS 3JIEMEHTOB, 00Pa3yOIINX pearupyolme
BelIeCTBa, (pasze, NCIOJIb30BAHUIO KaTalln3aTopa.

[ToHsTHE O CKOPOCTH XUMUYECKOU peakunu. DakTopbl, BAUSIONIME HA CKOPOCTh XUMHUYECKHUX
peaKkLuii: mpupoaa pearupyroux BeIECTB, UX KOHIIEHTPALHs, TEMIEpaTypa, IJI0Ia b
CONPUKOCHOBEHUS, HAIMUKE KaTtanu3aTopa. Karamus.

JdeMoHcTpauuu
* (O3HAKOMJICHHE C KOJUICKLIUSIMU METAJJIOB U HEMETAJIIOB.
* (O3HAKOMJICHHE C KOJJICKIIUSIMU OKCUOB, KUCIIOT U COJICH.
* 3aBUCUMOCTb CKOPOCTU XUMHUYECKON PEAKLUU OT MPUPOJIbI PEATUPYIOIIHNX BEIIECTB.
* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOHN pEaKIMU OT KOHLIEHTPALUH PEAarupyroluX BEIIECTB.
* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOMN peaKkuu OT IJIOIIA 1
CONPUKOCHOBEHMSI pEarupyrouux BEIECTB («KUTISIILIUN CII0I).
* 3aBUCUMOCTb CKOPOCTU XMMHUYECKOH pEAKIUU OT TEMIIEPATypbl PEArupyrOLIUX BEIIECTB.
JlaGopaTopHbie ONBITHI
B3anmoneiicTBre aMmMuaka U XJ0poBOJIOPOIA.
Peakuus HeTpanuzanum.
Ha6monenue temnoBoro 3¢ dexra peakiuu HeuTpain3aimm.
B3aumogeiicTBue cepHoit Kuciaothel ¢ okcuaom menu (11).

Paznoxenue MEpOoKCHUZa BOAOPpOAa C IOMOIIBIO KaTala3bl KapTO(beHH

o0k wnE

3aBUCHMOCTb CKOPOCTH XUMHUUYECKOW PEAKIIMK OT IPUPOAbl PEarupyrOLIUX BEIIECTB Ha MPUMEPE
B3alMOJICHCTBUS pacTBOPOB THOCYJb(aTa HATpUs U XJopuaa 6apusi, THOCYIb(aTa HaTpUsl U
COJISTHOM KUCJIOTHI.

7. 3aBHCHMOCTB CKOPOCTH XMMHYECKON PEAKIUK OT IPUPOJIBI METAILIOB IIPU UX B3aUMOJIEHCTBHIH C
COJISTHOM KUCJIOTOM.

8. 3aBHCHMMOCTBL CKOPOCTH XMMHUYECKOW PEAKIIUH OT MPUPOJIBI KACIIOT NPH B3aUMOIEHCTBHHU UX C
KEJIE30M.

9. 3aBHCHMMOCTBL CKOPOCTH XUMHUYECKOW PEAKIIUH OT TEMIIEPATYPBI.
10.  3aBHCMMOCTB CKOPOCTH XMMHYECKON PEAKIMU OT KOHLIEHTPALIHH.

11. 3aBHCMMOCTH CKOPOCTH XMMHYECKOW PEAKIMU OT IUIOMIAJM CONPHKOCHOBEHHS PEArHpPYHOLINX
BEIICCTB.

12.  3aBHCHMMOCTH CKOPOCTH XMMHYECKON PEAKIIMH OT KATaI3aTopa.
XuMHYeCKHe peaKiHH B PACTBOPAX 3JIEKTPOJIUTOB
[TonsTHE 00 SJIEKTPONMTHYECKON IUCCONUALUH. DIEKTPOJIUTH M HEDIEKTPOIUTHL. MexaHu3M

JTUCCOITMAITIN  JJICKTPOJIMTOB C PA3IUYHBIM  XapakTepoM cBsi3u. CTENeHb AICKTPOIUTHICCKOM
muccorraruu. CUIbHBIE U CITa0BIe AJICKTPOJIUTHI.



OcHOBHBIE TOJOXKEHHUS TEOPUU AIEKTPOIUTHUECKON aucconuanuu. Kiaccudukanys noHOB U UX
cBoiicTBa. KHCIIOTHI, OCHOBaHUS U CONU KaK AMEKTPONIUTHL. VX KitaccuuKamus v JUCCOIUAITHS.

OO0mue XMMUYECKHe CBOMCTBA KUCJIOT: M3MEHEHHE OKPACKU WHAMKATOPOB, B3aUMOJICHCTBUE C
METaJlJIaMH, OKCUJAMHU ¥ THUIPOKCHUIAMH METaJUIOB U COJSMU. MOJEKYJISIpHbIC U UOHHBIE (IIOJHBIE H
COKpalIEHHbIE) YPABHEHMSI peaKLuii.

XUMUYECKUI CMBICT COKPAIIEHHBIX YPAaBHEHUN. Y CIIOBHS MPOTEKAHUS PEeaKLUi MEXKIY dIEKTPOIUTAMU
710 KOHIIA. Psii akTUBHOCTH METaJLIOB.

OO01ue XMMIUYecKre CBOMCTBA IIeNIouei: B3aUMOJICHCTBUE C KUCIOTaMU, OKCUJIAMU HEMETAJLIOB,
comsimu. OO1IMe XMMHUYECKHE CBOMCTBA HEPACTBOPHMBIX OCHOBAHUIl: B3aMMOJACHCTBHE C KUCIOTaMH,
pa3oXKEeHUE MPU HArpeBaHUH.

OOmue XMMHUYECKHUE CBOWCTBA CPEAHHMX COJICH: B3aMMOJCHCTBHE C KHCIOTaMH, IIEIIOYaMU,
COJIIMM M METaJlJIaMU. B3auMOIEHCTBUE KUCIIBIX COJIEH CO IIEI0YaAMM.

IManponus, kak 0OMEHHOE B3aMMOJICHCTBHE COJICH ¢ BOJOW. [ MIpOaM3 COM CHIIBHOTO OCHOBaHUS
U cy1aboii KUCIOTHI. ['uaponu3 conu cnaboro oCHOBaHUS U CUIIbHOM KucioTel. [kana pH.

CBoiicTBa KHCJIOT, OCHOBAaHHI, OKCHUIOB U COJEH B CBET€ TEOPUU DIIEKTPOIUTHUECKOM
JMCCOLUAIIUHU M OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

JdeMoncTpanum.
* HcrnpiTaHue BEHIeCTB U UX PACTBOPOB HA 3IEKTPONPOBOJIHOCTD.
*  3aBUCHUMOCTH JICKTPOIPOBOTHOCTH YKCYCHOM KUCIOTBI OT KOHIICHTPAIIHH.
* JIBMKCHHE OKPAIIICHHBIX HOHOB B DJICKTPUICCKOM TIOJIC.
* OrmpeneneHue xapakTepa cpeiibl B pacTBOpax coJiei.
JlaGopaTopHble ONBITHI.
13. Jlucconmanys cnabbIx 3JIEKTPOIUTOB HA IPUMEPE YKCYCHOM KHUCIIOTEL
14. ismenenue okpacku HHAMKATOPOB B KMCJIOTHOM CPEJIE.
15.  Peaxkuus HeliTpanu3anuy pacTBoOpa MENOYH PA3IMYHBIMU KHCIOTAMH.
16. TIlomyuennme ruppoxcuna meau (11).1 ero B3aumMoaelicTBIE ¢ Pa3IMYHBIME KHCIOTAMH.
17. BzaumopeiicTBre CUIBHBIX KHCIOT ¢ okcuaoM mean (11).
18-20. B3aumopeiicTBie KUCIOT C METalIaMHu.
21. KauecTBeHnHas peakiys Ha KapOOHAT-HOH.
22. TlonyueHue CTyHs KPEMHUEBOM KMCIIOTBI.
23. KauecTBeHHAs peakiys Ha XJIOPH - MU CYJIb(PaT-HOHEI
24. VIsMeHeHne OKPacKH MHIMKATOPOB B INEIOYHOM Cpefe.
25. B3auMoIeliCTBHE IIENOYEN C YTIEKHCIIBIM Ta30M.
26. KayecTBeHHas peakiys Ha KATHOH aMMOHHSL.
27 . Tonyuenue ruapoxcuna meau (1) u ero pasnoxenue.
28. B3zaumoelicTBre KapOOHATOB C KHCIOTAMH.
29. Tlonyuenue ruapokcuna xenesa(lll).
30. BzaumoselicTaue xenesa ¢ pactBopoM cyabgara meau (11)
IIpakTH4eckne padoThl
1. CsolicTBa KHCIOT, OCHOBAHHI, OKCHJIOB U COJIEH B CBETE TEOPHMHU DIIEKTPOIMTHIECKOM
JUCCOITUAITIN ¥ OKACITUTEIHLHO -BOCCTAHOBUTEIBHBIX PEaKIIUi



HeMmerasiibl M MX COeIUHEHUS

CtpoeHue aTroMOB HEMETAUIOB W UX nonoxeHue B Ilepumonuueckoir cucreme. Psn
ANIeKTpooTpHULaTeabHoCcTU. Kprcraminyeckue peléTku HEMETalIoB — IPOCTBIX BELECTB. AJUIOTPOIUS
u e npuuuHbel. Pusmveckue cBoiicTBa HemeTawioB. OOIME XMMHUYECKHE CBOMCTBa HEMETaJUIOB:
OKHUCJIUTEIbHBIE U1 BOCCTAHOBUTEIIBHBIE.

l"asiorensl, cTpoeHne UX aTOMOB U MoJIeKyJ. PU3ndyecKkne U XMMHUYECKUE CBOMCTBA T'aJIOT€HOB.
3aKOHOMEPHOCTH M3MEHEHHUs CBOICTB raJIOT€HOB B 3aBUCHUMOCTH OT UX IosioxkeHus B Ilepuonnueckoi
cucreMe. HaxoxeHue rajloreHoB B IPUPOJE U UX NOJIy4eHHE. 3HAUEHUE U IPUMEHEHHUE TAIOT€HOB.

l'asoreHOBOIOPOBI M COOTBETCTBYIOLIME  HUM  KHUCJIOTHI:  IUIAaBUKOBas,  COJIsIHAsd,
OpOMOBOJIOPO/IHAS, HOAOBOAOpOAHAsA. lamoreHuapl. KadecTBeHHBIE peaKUUMU HA TaJOTCHH]-MOHBI
[TpumMeHeHHne COeAMHEHUH ralOTeHOB U UX OMOJIOTHYECKas pOJIb.

Oobmas xapaktepuctuka s1emMeHToB VIA-rpymmbl. Cepa B mpupoie U e MOTydYCHHE.
AmnoTponHbie MOIU(UKAIINK CePhl U MX CBOMCTBA. XUMHUYECKHE CBOMCTBA Cephl U € MPUMEHEHUE.

CepoBOJOpOJI: CTpPOCHHE MOJIEKYJbl, (U3UYECKUE M XUMHYECKHE CBOMNCTBA, IOJY4YeHHUE U
3naueHue. CepoBoiopoanas kucinota. CynbQuabl u ux 3HaueHue. JIIoMruHODOpHI.

Okxcun cepsi (1V), cepuucras kuciora, cynbGuTsl. KauecTBeHHas peakius Ha Cylb(QUT-HOH.

Oxcun cepsl (VI), cepnas kucnora, cynbdarsl. Kpucrannoruaparel. KauecTBeHHas peakuus Ha
CyIb(aT-HoH.

CepnHast kucinoTa - CHJIbHBIM asiekTponuT. CBolicTBa pa30aBiICHHONM CEPHOW KHUCIOTHI, Kak
TUIIMYHOW KHCJIOTBI: B3aWMOJICHCTBHE C MeETaUllaMH, OCHOBHBIMH U aM(OTEpHBIMH OKCHIAMH,
OCHOBAHUSIMH M aM(OTEPHBIMH THIIPOKCHIAMH, coJisiMU. KauecTBeHHas peakius Ha Cyinb(aT-noH.

OOmiass xapakTepucTuka 31eMeHTOB VA-rpynmbl. A30T, CTpPOEHHME aroMa W MOJIEKYJIbI.
duznyeckue 1 XMMHUYECKHE CBOICTBA U IPUMEHEHHE a30Ta. A30T B IPUPOJIE U €0 OMOJIOTHYECKAas! POJb.

AMMHUaK, CTpOCHHE MOJIEKYJbl U (PU3NYEeCcKre CBOMCTBA. AMMHauHas BOJa, HAIIATBIPHBIN CIUPT,
ruapaT amMmuaka. JIOHOPHO  -aKIeNTOpHBII  MeXaHu3M  O00pa3oBaHUs KaTHOHA  aMMOHWUS.
BoccranoBurenbsHbie cBoiicTBa aMmuaka. Cojldi aMMOHUS M UX NpUMeHeHHne. KauecTBeHHas peakuus Ha
KaTHOH aMMOHHUSI.

Oxcuapl a3oTa: HecolaeoOpas3yrolue W KUCIOTHbIE. A30THUCTasi KUCIOTa U HUTPUTHL. A30THas
KHCJIOTA, €€ MOoJydeHne u cBorcTa. Hurpartsl.

®ocdop, crpoeHue aroma u amiorponus. Dochunel. Dochun. Oxcua ¢ochopa(V) u
optodochopnas kucinora. Docdarel. PochopHble ynodpenus. MTHCEKTULIHIBI.

OOmiast xapakTepucTuka 31eMeHToB IV A-Tpynmnbl: 0OCOOEHHOCTH CTPOEHMsI aTOMOB, MPOCTBIX
BELIECTB U COCIMHEHUN B 3aBUCHUMOCTH OT IOJIOXKEHUS 371eMEHTOB B [lepnonudeckoii cucteme. Yriepo.
AnnotponHele  MoaMpukauuu: anmas, Trpadur. AMOp(QHBIA yriepog W ero copra: caxa,
aKTUBHUPOBAHHBI  yroib. ApjcopOuus. XuMudyeckue cBoicTBa yriepojga. Kokcoxumuueckoe
MIPOM3BOJICTBO U ero npoaykuus. Kapounapr.

Oxcun yriepoma(ll): crpoenne Mosekyinbl, moiaydeHue u ero cBoiictBa. Oxcupa yriepoaa(lV):
CTPOEHHE MOJIEKYJbI, MOJIYYEHHE U €ro CBOMCTBA. YrojbHas kucioTa. Coiu yroJbHOH KHUCIOTHI:
KapOOHATHI U TUAPOKapOOHaTHl. TeXHUYecKas U MUIIEeBas COJa.

Heoprannueckne ¥ OpraHM4eckHe BELIECTBA. YIUVIEBOAOPOJbl. XHUMHUYECKOE CTPOCHHE
OpPraHMYECKUX BEILECTB, KAaK MOPAIOK COEJUHEHHSI aTOMOB B MOJIEKYJIE 110 BaJICHTHOCTH.

Mertan, 5TaH, Kak MNpEICNIbHBIE YIIEBOAOPOABI. OJTWIEH M aleTUJIEH, KaK HENpeAcibHbIe
(HeHachIIlleHHbIe) YTriIeBOJopoibl. ['openue yrieBogopoioB. KauecTBeHHbIE peakiuy Ha HeTpeaeTbHbIe
COETMHEHUSI.

DOTUIIOBBIN CIIUPT, €T0 TMONTy4YeHHe, MPUMEHEeHHE U (U3HOJOTHUECKOoe AeicTBue. TpEXxaToOMHBIN
cnupt raunepuH. KauecTBeHHas peakius Ha MHOTOaTOMHBIE CHHUPTHL. YKCYCHas - MpeACTaBUTEIb



KJ1acca KapOOHOBBIX KHCIIOT.
Kpemuuii, ctpoenue ero aroma u cBoiictBa. Kpemuuii B npupone. Cununuasl u cunad. OKcun
kpeMHus(1Y). KpemHueas kucinora u e€ conu.
[IpousBoacTBo cTekna u nemenTa. [IpoayKius CuIMKaTHON IPOMBILUIEHHOCTH: ONTHYECKOE
BOJIOKHO, KepamuKa, hapdop, pasHc.
OnTryeckoe BOJIOKHO.
Hemeramnsl B npupoge. ®pakuvoHHas MEPeroHKa >KUIAKOTO BO3JyXa Kak CIOCO0 IOJIydeHus
KHCJIOpOAa, a30Ta, aproua. [lonydyenue gocdopa, kpeMHus, Xao0pa, Hoja. DIEKTPOIU3 PaCTBOPOB.
IlosrydyeHne cepHOM KUCIIOTBI: CBIPBE, XUMU3M, TEXHOJIOTHYECKAsl CXEMa, METOJ KUIIAILETO CII0S,
MPUHIUIBI TEIII000MEHa, MPOTUBOTOKA M LUPKYIsiuu. Oneym. [Ipon3BoAcTBO aMMuaKa: ChIpbé,
XUMH3M, TEXHOJIOTUYECKAs CXEMA.
JdemMoHcTpanuu
e Kosuteknus HeMeTauIoB.
e Mopenu KpUCTAUIMYECKUX PEIIETOK HEMETAIUIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
e (O30HATOp M NPUHLUIBI €r0 PAOOTHI.
e [‘opeHue HEMETAIUIOB - MPOCTHIX BEIIECTB: cepbl, (pocdopa, APEBECHOTO YTIJIS.
e OO0pa31bl IaJOreHoB - IPOCTHIX BEILECTB.
e DBsaumonencTBUE TaJOT€HOB C METAJLIAMHU.
e BriTecHenue xyopa O6poMOM MK H0/1a U3 PacTBOPOB UX COJICH
e Kosutekius npupogHbIX COEAUHEHNUH XJIOpA.
e BsaumozeiicTBue ceprl ¢ METaJlIaMHU.
e ['opeHHE cepbl B KHUCIOPOAE
o Komnexnus cyabGUIAHBIX pY/I.
e KayecTBeHHas peakuys Ha cyab(pua-nOH
e (OOecrBeurBaHME OKPAILIEHHBIX TKAaHEH U LIBETOB CEPHUCTBHIM I'a30M.
e BsaumonelcTBUE KOHIEHTPUPOBAHHON CEPHOU KUCIIOTHI C MEIBIO.
e OOyranBaHHe OPraHMYECKUX BEIIECTB KOHIIEHTPUPOBAHHON CEPHOI KUCIOTOM.
e Jlnarpamma «CoctaB BO3ayXxa».
e BuneodpparmenTs! u cnaiiasl «I[Itnupn 6azapbi».
o [lonydyenue, cobupanue 1 pacrio3HaBaHHE aMMHAKA.
e PaznoxeHue Ouxpomara aMMOHHS.
e BsaumonencTBHE KOHIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEBIO.
e ['opeHHE YEpHOro Mmopoxa
e PasnoxeHue HUTpaTa Kajaus U TOPEHUE IPEBECHOTO YTOJIbKA B HEM
e OO6pa31bl NPUPOAHBIX COeANHEHUH (ocdopa.
e Topenue pochopa Ha BO3AyXE U B KUCIOPOJIE.
e [lonydenue 6enoro gochopa 1 UCIIBITAHUE €TO CBOICTB
o Komnexmus «O0pa3ibl NPUPOIHBIX COSTUHEHUN YTIIEpPOaa»
e Jloprper H. /I. 3enmuuckoro. [lornomenne akTHBUPOBAHHBIM YTJIEM PACTBOPEHHBIX BELIECTB
WJIM Ta30B.
e VYCTpOHCTBO MPOTHUBOTA3a.
e Mopaenu MOJEKyJ METaHa, ITaHa, ITUJIEHA U alleTUIICHA.
e BzaumoneiicTBue aTUIeHa C OPOMHOM BOJON M paCTBOPOM I€pMaHTaHaTa Kausl.
e OOmMe XMMHUYECKHE CBOMCTBA KUCIIOT Ha MPUMEPE YKCYCHOM KUCIIOTHI.



e KauecTBeHHas peakiys HA MHOTOaTOMHBIE CITUPTHI.

o Komnexmus «O0pa3ubl NPUPOJHBIX COSAUHEHUH KPEMHHUSY.

e Kosuteknus crexia, KEpaMHUKH, IEMEHTA U U31EIUH U3 HUX.

e Kosutekus npoayKuuy CUJIMKATHOM IPOMBIIIIEHHOCTH.

e Bugaeodparmentst u cnaiiasl «I [pou3BOICTBO CTEKIIA 1 IEMEHTAY.

e Koymeknusa «[IpupoaHpie COEIMHEHNS] HEMETAIIIIOB).

e Bugneodpparmentsl u cnaiiapl «@pakuoHHas IEPErOHKA KHUJKOTO BO3TyXa»

e BuneodparmenTs u cnaiinsl «[lonyderrne Bogopoia, KUCIOPOAa U TaIOTeHOB
IEKTPOIUTUYECKUM CIIOCOOOM).

e Mojenu annaparos I IPOU3BOACTBA CEPHOU KUCIIOTHI.

e Mopnenp KUIALIETO CI0s.

e Mopaenp KOJIOHHBI CHHTE3a aMMHAKa.

e BugaeodparmenTs! u cnaiiibl «I [pou3BOACTBO CEPHON KUCIOTHI».

e BuneodpparmenTs u cinaiiapl «IIpon3BoACcTBO aMMuaKay.

e Komnekuus «CpIpb€ I NOIYYEHUS CEPHON KUCIOTBD.

JlaGopaTopHbie ONBITHI

31. PacniosHaBaHue rajoreHu 1 — HOHOB.

32. KauecTBeHHBIE peaKIM Ha CYIb(paT — HOHBI.

33. KauecTBeHHas peakius Ha KATHOH aMMOHHSL.

34. Xumuueckue CBONCTBA a30THOM KMCIIOTBI, KaK DJIEKTPOJIUTA.
35. KauecTBennsle peakiuu Ha pochar — HoH.

36. [MomyueHue U CBOKCTBA YrOAbHOM KMCIOTBL.

37. KauecTBeHHas peakius Ha KapOOHAT-HOH.

38. TIpormyckaHue yriieKUCIOro ra3a uepe3 pacTBOp CUIIMKATA HATPHS.
IIpakTnyeckne padoTsl

2. VI3yuenue CBOMCTB CONSHOM KUCIIOTHI.

3. 3yuenue CBOWCTB CEPHOM KUCIIOTHL.

4. TlonyyeHne aMMHUaKa ¥ U3y4E€HHE €r0 CBOWCTB.

5. IMonyuenue yriaekucsaoro raza ¥ U3ydeHHe €ro CBOMCTB.
Metabl M UX COCIMHEHUS

ITonoxenne meramos B Ilepuoguueckoit cucreme xuMudeckux sineMeHToB /. M. Menneneesa,
CTPOEHHE HX aTOMOB M KpUCTAIOB. Mertamnueckas CBS3b W MeTaJUIMUecKas KpHUCTAJUIMUYecKas
pemérka. Pu3nyeckre CBONCTBA METAJIIIOB: 3JIEKTPO- U TEIJIONPOBOJHOCTh, OTPAXKAOIIask ClIOCOOHOCTb,
m1acTUYHOCTh. CriiaBbl YEPHBIE U IIBETHBIE.

Mertainbl Kak BOCCTAaHOBUTENIU. DJIEKTPOXUMHUUECKUN psJl HAaNpsuKeHUi. B3anMopelicTBue METaIoB ¢
HEMeTaJlJIaMH, OKCUJaMH, KUCIIOTAMHU, COJIIMU. AJIFOMUHOTEPMHUSI.

CtpoeHre aTOMOB U MIPOCTHIX BELIECTB IIEIOYHBIX METAJUIOB. 3aBUCUMOCTh (PU3NYECKUX U XUMUYECKUX
CBOMCTB IIEIOYHBIX METAUIOB OT 3apsAloB sijep MX aToMoB. OKCHUABI M THUIPOKCHUIBI IIEIOYHBIX
METAJUIOB, WX IMOJy4Y€HUE, CBOWCTBA, NMPUMEHEHWE. BakHellne CoJMd IIEeTOYHBIX METaIOB, HX
3HAYEHHE B )KMBOM M HEXKUBOI MPUPOJIE U B KU3HU YETIOBEKA.

CrpoeHre aTOMOB U TPOCTHIX BEIIECTB IIETOYHO3EMEIbHBIX METAJIOB. 3aBUCUMOCTh (PU3UYECKHUX U



XUMUYECKUX CBOWCTB IIEJIOYHO3EMENBHBIX METAIIOB OT 3apsAloB saep HUX aroMoB. OKCUIbl H
TUAPOKCHU/IBI IIEIOYHO3EMENIbHBIX METANIOB, UX IOJy4Y€HHE, CBOMCTBA M NpUMEHEHHe. Baxheilmue
COJNM MIENOYHO - 3eMEJbHBIX METAJIOB, MX 3HAYCHHE B NMPHUPOJE M KHU3HM yesioBeka. KapOoHaTel u
THJIPOKAapOOHATHI KaJIBbIIHA.
JKécTkocTh BOABI: BpeMeHHasi U MocTosiHHAsA. CrocoObl ycTpaHeHHsI BpeMeHHOH KECTKocTH. CriocoOb!
YCTPAHEHHUS] MOCTOSIHHOW >KECTKOCTH. MoHuThl. COEIMHEHMS alIOMUHUS B MNpUPOJE. XHUMHUYECKHE
cBoiicTBa amoMuHMs. OCOOEHHOCTH OKCHIA U TUAPOKCHIA aTIOMUHHUS KaK aM(OTEpHBIX COECTUHEHHH.
Baxneiimue conu amoMuHus (XJI0puI, cyabdar).
OcobenHoctu cTpoeHHs aroma xene3a. JKeme3o B mpuponae. Baxkueiimue pyasl skene3a. OKCHUIBI U
ruapokcuabl xenesa(ll) u xemesza(lll). Comu xenesza(ll) u xeneza(lll). O6HapyxeHnEe NOHOB KATHOHOB
JKeJle3a B pacTBOpe. 3HAUE€HUE COSJUHEHUM JKee3a.
Koppozust xumudeckasi U 3JIeKTPOXUMUYECKasl. 3alliuTa METAJJIOB OT KOPPO3UU. MeTallibl B MPUPOJIE: B
cBOOOHOM BUJ€ U B BUJe coequHeHui. [lonstue o mertamutypruu. U€pHas U LIBETHAsI METAJLTypIHsl.
[Tupomeranmyprusi, THAPOMETAILITYPrus, dJeKTpoMeTatyprus. Jlomennsiii npouecc. [lepepaboTka
YyryHa B CTaJlb. DJIEKTPOJIU3 PaCIIaBOB.
JdeMoHcTpamun

* BzaumopeicTBue HATPUs, JUTHUS U KAJIBLUSA C BOJIOK.

* T['openue HaTpHsi, MarHUs | JKeJi€3a B KUCIOPOJIE.

* Bcnblka TEpPMUTHON CMECH.

* BzaumopeicTBue cMeCH MOPOUIKOB CEPBI U JKeJe3a, [IMHKA U CEPBI.

* BzaumopeicTBHE aTIOMUHUS C KMCIOTAMH, IIISIOYaMH U BOIOM.

* BsaumozeiicTBue XKele3a U MEAU C XJIOPOM.

* BsaumopnelcTBUE MEIH C KOHLIEHTPUPOBAHHOM CEPHON KMCIIOTOM U a30THOM KUCIIOTOU

(pa36aBiIeHHOM U KOHIICHTPUPOBAHHOM ).

* Okpacka IIaMeHH COSTUHEHUSIMH IIETTOUYHBIX METAJIJIOB.

* Okpacka mjIaMeHu COSAMHEHUSIMH 1ENOYHO3EMETbHBIX METAJUIOB .

e [ ameHue U3BECTU BOJOM.

* [lonydeHue ’ECTKOM BOABI B3AMMOJICHUCTBUEM YTIIEKUCIIOTO ra3a C U3BECTKOBOM BOJOM.

* VYcrpaHeHue BpEMEHHOM KECTKOCTH KUTISTYEHUEM U JOOABKOM COJIBI.

* VYcrpaHeHHe MOCTOSHHOM KECTKOCTH TOOABKOW COJIBI.

* VOHUTHI U IPUHIIUII UX JEHCTBUS (BUIEOPPATrMEHT).

*  Komekuus NnpupoHbIX COEAMHEHUHN aTFOMUHUS.

*  BugeodparmMeHTsI U cnaiiipl «OKCHI ATFOMUHUS U €70 MOTU(DUKALIAN.

* Tlonydyenne aM(pOTEpHOTO TUAPOKCUIA ATFOMUHHUS U UCCIIEIOBAHUE €TI0 CBOMCTB.

*  Komneknus «XUMUYECKNE NCTOYHUKU TOKa».

*  Pe3ynbTaThl JIIMTEIBHOTO SKCIEPUMEHTA MO U3YYEHUIO KOPPO3UU CTAIbHBIX U3JEIUI B

3aBUCUMOCTH OT YCJIOBHI MPOLECCOB.

* Boccranosnenue meau u3 okcuaa meau(ll) Bomopogom.

*  BuaeodparmenTs u cnaiasl «[[poM3BOACTBO UyTyHA U CTATN.

*  BuaeodparmeHTs u crnaiasl «M3aenus u3 4yryHa u cTaim.

*  BuaeodparmenTs u cnaiiasl «[[poM3BOACTBO ATFOMUHUS.
JlaGopaTopHbie ONBITHI
39.BzaumoseiicTue xkenesa ¢ pactBopoM cynbdara meau(ll).



40.TTony4enre n3BECTKOBO BOIBI M OIIBITHI C HEIA.
41.Tlony4enue ruapokcunos xeneza(ll) u (111).
42.Ka4ecTBEHHBIE PEAKIINY HA KATHOHBI JKeJIE3a
IIpakTuyeckue padoThl

6. TlomydeHue 5KeCTKON BOBI M CLIOCOOBI €€ YCTPAaHEHHS.

7. Pemenue 3KCIIEPUMEHTAIIBHBIX 33/1a4 110 TeMe «MeTasuiby».
XuMus H OKpy:KamoLas cpeaa

Crpoenue 3emin: aapo, MaHTH, 3eMHasi KOpa, UX XUMUYecKui cocTaB. JIutocdepa u eé
XuMu4eckuit coctaB. Munepaisl. Pynbl. Ocagounbie noposl. [lose3nsie nckomnaembie. XuMAYECKHI
cocraB rupocheprl. XuMUYECKUI cOCTaB aTMOC(HEpHI.

HcTouyHuky XUMHUYECKOTO 3arpsA3HeHHs OKpYKarolieil cpepl. [ nobanbHble SKOJI0rH4ecKre Mpo0IeMbl
YeJI0BEUeCTBA: MAPHUKOBBIN AP (HEKT, KUCIOTHBIE JOXKIHM, 030HOBBIE IbIpbl. MexayHapoaHOe
COTPYJHHYECTBO B 00JIACTH OXPaHbl OKPYKAIOIIEH Cpebl OT XUMUYECKOTO 3arpsi3HeHus. «3enéHas
XUMUSD.

JleMoHCTpaL U
*  Buzaeodparments u cnaiiasl «CTpoeHue 3eMin U €€ XUMUYECKUN COCTaBy.
*  Komiekiusi MUHEPaIOB U TOPHBIX MTOPOJ.
*  Komnekuus «Pyqasl MeTamioBy.
* Buneodparments! u cnaiiapl «I 1o0agbHbIe YIKOJIOTHYECKUE TPOOIEMBI YEIIOBEUECTBAY.
JlaGopaTopHbie ONBITHI
43. Usyuenue rpanura.

O0001eHNE 3HAHMI 10 XUMHH 32 KYPC OCHOBHOM IIKOJIBI.
IHoaroroBka Kk OCHOBHOMY Irocy1apCTBEHHOMY IK3aMeHy
CrpoeHne aToMa B COOTBETCTBHUH C ITOJIOKEHUEM XMMHUECKOTO0 31eMeHTa B [Iepuoandeckoit

cucreMme. CTpOeHHUE BEIIECTBA: XUMUYECKasl CBSA3b U KPUCTAIUIMYECKHE PEIIETKN. 3aBUCHMOCTb CBOWCTB
00pa30BaHHBIX TEMEHTAMHU MPOCTHIX BEIIECTB (METAIOB, HEMETAJIOB, OJIATOPOIHBIX Ta30B) OT
II0JIO’KEHHUS J1eMEHTOB B llepnonnueckoii cucreme. TUIIOIOTHS HEOPraHUUECKUX BEIIECTB, AEIEHUE UX
Ha KJ1acchl ¥ rpynnsl. [Ipencrasurenu.
[Ipu3Haky 1 ycnoBus NPOTEKAHUS XUMUYECKHUX PEAKIUNA. THUIIOIOrUs XUMUYECKUX PEAKIUH 110
pa3aMYHbIM OCHOBaHMIM. Peakunn noHHOro ooMeHa. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.
XUMUYeCKHe CBOMCTBA MPOCTHIX BEIIECTB. XapaKTepHble XMMHUECKHE CBOMCTBA COJIe00pa3yrOIInX
OKCHJIOB, TUJJPOKCHUIOB (OCHOBaHMM, KUCIIOT U aM(OTEPHBIX THIPOKCUAOB), CONEH.



YyeOHo-TeMaTHYECKHIi IIJIaH

Ne HaumenoBanue pa3aenos (TeM) KomunuecTso B ToM unciie Ha npoBeneHue
4acoB I10 [TpakTHdeckux KoHTposbHBIX
porpaMme pabor pabot
8 knacc
1 | HayanpHple NOHATHA M 3aKOHBI 21 2 2
XUMHUH
2 | Baxueimme npencTaBuTeNn 18 3 1
HEOPraHUYECKHUX BEILCCTB.
KonnyecTBeHHBIE OTHOLIEHHUS B
XUMHUH
3 | OcHOBHEBIE KJI1acChl 10 1 1
HEOPraHWYECKUX COCIUHEHUI
4 | [lepuonnueckuit 3aKOH u 8 1
[Tepuoanueckas CHCTEMA
XUMHYECKHX d3neMeHTtoB . H.
MeHnieneeBa U CTPOCHHE aTOMa
5 | Xumuueckas cBg3b. OKHCIUTENHHO 11 0 2
-BOCCTAaHOBHTEIILHBIC PCAKITUU
Hrtoro 68 6 7
9 knacc
1 [ToBTOpEeHME M 0600IIEHNE 5 1
CBEJICHUH 110 Kypcy 8 Kiacca.
XUMUYECKUE PEAKIIUU
2 | XUMHYeCKHe peakliy B pacTBOPax 10 1 1
3 | HemeTaimisl ¥ UX COeIMHEHUS 25 4 1
4 | MeTtamisl ¥ UX COEIUHEHHS 17 2 1
5 | Xumus u okpyKaroias cpena 2
6 | O0oOIIeHNEe 3HAHUM 10 XUMHH 32 7 1
KYPC OCHOBHOW IIKOJIBI.
Peseps 2
Hroro 68 7 5




[Inanupyemble pe3y/ibTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa

ITo 3aBepIeHHIO Kypca XMMUU HA 3TaHE OCHOBHOT'O 0011ero 00pa30BaHuUs BHITYCKHUKH OCHOBHOM
LIKOJIBI JTOJIKHBI OBJIAJIETh CIEAYIOIUMU PE3YyIbTaTaAMU:

|. Jluunocmnuvie pezyromamoi:
1) ocosnanue cBoeii STHUYECKOI MPHHAIEKHOCTH, 3HAHAE HCTOPUM XUMMH M BKJIAJIa POCCUICKOI
XUMHUYECKON HAYKU B MUPOBYIO XUMHUIO;
2) hopmuposanue OTBETCTBEHHOTO OTHOMICHHUS K TI03HAHMIO XMMHUM; TOTOBHOCTH U CIOCOOHOCTH
00y4JaroImuXxcst K CaMOPa3BUTHIO U CAMOOOPa30BaHHIO Ha OCHOBE U3YUEHHBIX (DAaKTOB, 3aKOHOB U TCOPUI
XMMHH; OCO3HAHHOTO BBIOOpA M IMOCTPOSHHUE WHANBUYAIBHON 00pa30BaTEIbHON TPACKTOPHUH;
3)  @opmuposanie nenocTHON €CTECTBEHHO-HAYYHON KapTHHBI MUPA, HEOTHEMJIEMOM YacThIO
KOTOPOH SIBJISIETCSI XUMHUYECKasi KApTHHA MUPA;
4) oenadenue coBpeMEHHBIM A3BIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHS HAYKH U OOIECTBEHHOI
MPAKTUKH, B TOM YUCIIC U XUMHYECKHIM;
5) oceoenue counanbHBIX HOPM, TIPABHJI IOBEACHHUS, Poieil 1 GOPM COIUAIBLHOMN KU3HU B COLUYME,
MPUPOJIC U YaCTHOM JKU3HU Ha OCHOBE IKOJIOTUYECKOH KYJIBTYphI U 0€30I1aCHOTO 0OpaIleHus ¢
BEIICCTBAMH U MaTepHAJIAMU;
6) popmuposanie KOMMYHUKATUBHOM KOMIIETEHTHOCTU B OOLIEHUH CO CBEPCTHUKAMH H B3POCIBIMH
B Ipo1iecce 00pa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HON, yueOHO-HCCIIeI0OBATEIBCKON, TBOPUECKON U
APYrux BUA0B ACATCIIBHOCTHU, CBA3AHHBIX C XHUMHUEH.

Il. Memanpeomemnuie pezynomamor:
1) onpedenenue ueneit co6CcTBEHHOro0 0OYYEHHMS, TOCTAHOBKA U (POPMYIMPOBAHKE IS ce0sl HOBBIX
3ajad;
2) nnanuposanue TyTel TOCTHKEHHS KENTAEMOTO PE3YJIbTaTa 00yIEHHs XUMHH KaK TEOPETHIECKOTO,
TaK ¥ 9KCIIEPUMEHTAILHOTO XapaKTepa,
3) coommuecenue cBoMIX NeHCTBHI ¢ MIAHUPYEMBIMH PE3YIbTATAMHU, OCYUeCmEene KOHTPOTIS CBOeH
JESTeTHbHOCTH B TIPOIIECCE TOCTHIKEHUS Pe3yIIbTaTa, onpedeieHue Clioco00B ASWCTBUI MPH BBHITIOTHEHUT
1ab0PaTOPHBIX U MPAKTHUECKUX padOT B COOTBETCTBUH C MPABUIIAMU TEXHUKH 0€30MacHOCTH;
4) onpedenenue NCTOUHUKOB XMMUYECKOH MH(OPMAIIUH, TIOTYdEHUE U aHAU3 €€, CO3aHIe
MH(GOPMALIMOHHOTO MPOJYKTA U €ro Mpe3eHTaLNs;
5) ucnonvsosanue OCHOBHBIX MHTEILIEKTYaIbHBIX OIEPAIUii: AHAIM3A ¥ CHHTE3a, CPABHEHHUS U
cUcTeMaTu3aiuu, 0000IEeHUS 1 KOHKPETU3ALINH, 8bld6/1eHUe TIPUINHHO-CIIEICTBEHHBIX CBS3EH U
nocmpoerue JTOTHUECKOT0 PACCYKICHUS U YMO3aKIIOUeHHS (MHIYKTUBHOTO, AETYKTUBHOTO U 11O
aHAJIOTMH) Ha MaTepualle €CTECTBEHHO-HAyYHOI'O COJePKAHUS;
6) ymenue co3naroT, NPUMEHATH U NPEOOPA30BBIBATH 3HAKH U CUMBOJIBI, MOJICIIM M CXEMBI [T PELICHHUS
y4eOHBIX U MO3HABATEIBHBIX 33/1a4;
7) ¢opmuposarnue n pazeumue 3K0I0THYECKOTO MBIILICHUS, yMEHHE IIPUMEHATH €70 B TI03HABATEIILHOI,
KOMMYHHMKATHUBHOM, COLIMAJIbHON MPAKTHKE U MPOPECCUOHAIBHON OPHUEHTALINN;

8) cenepuposanue uneii u onpeaeneHue cpeiCcTB, HEOOXOIMMBIX IS HX PEATU3allkH.



H1. IIpeomemnvie pesynomamor:

BbInyCKHHUK HAy4YUTCS:
XapaKTepu30BaTh OCHOBHBIE METO/Ibl IO3HAHUA: HAOIIO/IEHUE, U3MEPEHUE, IKCIIEPUMEHT;

OIMCBHIBATh CBOMCTBA TBépI[LIX, KHUOKUX, ra3006pa3HHx BCIICCTB, BhIACIIAA UX CYIICCTBCHHBIC

IIPHU3HAKH,
PACKPBIBATHL CMBIC]T OCHOBHBIX XUMHUYCCKUX MOHSATHH «aToM», «MOJICKYJIa», «XUMHYECKHH
QJICMCHT», «IIPOCTOC BCUIECCTBO», «KCJIOKHOC BCUICCTBO», «BAJICHTHOCTL», «XUMHUYCCKAA

peaKius», UCIOJb3Yys 3HAKOBYIO CUCTEMY XUMUH;

PacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHSI MAaCChI BEIIECTB, IOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJIAPHOM TEOPUH;

pa3nuyaTth XUMUYECKHE U (PU3HUECKUE SIBIICHHUS,

Ha3bIBaTh XUMUYECKUE HJIEMEHTHI;

OTIpEeJIeNIATh COCTAB BEUIECTB IO UX (hopmymnam;

OTIPEIeNIATh BAJIGHTHOCTh aTOMa 3JIEMEHTA B COCINMHEHHMSIX

OIpEeNeNIATh TUIl XUMUYECKUX PEaKIIHA;

Ha3bIBaTh IPU3HAKU U YCJIOBHSI IPOTEKAaHUS XMMUYECKUX PeaKIuii;

BBISIBIISATH TIPU3HAKH, CBUJIETEIBCTBYIOIINE O IPOTEKAHNN XUMHUYECKOW PeaKIuu Ipu
BBITTOJIHEHUH XMMHYECKOTO OITBITA;

COCTaBJIATH (GOPMYJIIbI OWHAPHBIX COCTUHEHUN;

COCTABJISATh YPABHEHUSI XUMUUECKUX PEAKIINI;

co0uoIaTh mpaBuiia 0€30MacHON PabOThI PU MPOBEICHUH OTIBITOB;

I10JIb30BAThCs 1a00PaTOPHBIM 000PYJOBAaHUEM U MOCYAOM;

BBIUUCIIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB;

BBIUUCIIATH MACCOBYIO JI0JII0 XMMUUYECKOI0 3JIEMEHTA 10 (JOPMYIIe COSUHEHUS;
BBIUUCIIATH KOTMYECTBO, 00BEM HIIM MacCy BEHIECTBA 0 KOJIMYECTBY, 00bEMY, MacCce PearceHTOB
WJIN IPOYKTOB PEaKLUU;

XapaKTepu30BaTh (HPU3NMYECKHE U XUMHUECKUE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPO/Ia H
BOJIOPOJIa;

MoJIy4aTh, COOMpaTh KMCIOPOA U BOJIOPO/;

pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BELIECTBA: KUCIOPOI, BOAOPOL;
pacKpbIBaTh CMBICI 3aKOHA ABOTAIPO;

PacKpbIBaTh CMBICI MOHATUN «TEMI0BOM 3P PEKT peakinumn», «MOJISPHBIA 00BEMY;
XapaKkTepu3oBaTh (hU3NYECKHe U XUMHUECKUE CBOIICTBA BOJIBI,

PacKpbIBaTh CMBICI OHATHUS «PACTBOPY;

BBIUUCIIATH MaCCOBYIO JIOJTFO PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

IIPUTOTOBIISATH PACTBOPHI C OTIPeIeIEHHON MacCOBOU J0JIel pPaCTBOPEHHOTO BEIECTBA;
Ha3bIBaTh COCAMHEHUS U3YUYEHHBIX KJIaCCOB HEOPTaHUUECKUX BEILIECTB;
XapaKTepru30BaTh (PU3MYECKHE U XUMHUYECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPTaHHMUYECKUX
BEILIECTB: OKCHIOB, KMCJIOT, OCHOBAaHHUM, COJICH;

OTIPENIeNIATh PUHAIICKHOCTh BEIIECTB K OTPEACTICHHOMY KIacCy COCTUHEHUN;
COCTaBIISATh (POPMYJIBI HEOPTAHUYECKUX COCTUHEHUN U3yUEHHBIX KJIaCCOB;

MIPOBOJIUTH OTIBITHI, MOITBEPHKAAOLINE XMMUYECKHE CBOMCTBA M3yYEHHBIX KIaCCOB
HEOPTraHMYECKUX BEIIECTB;



pacro3HaBaTh OMBITHBIM MYTEM PACTBOPHI KUCIIOT U IIET0UEH 110 U3BMEHEHUIO OKPACKH
WHJUKATOPA;

XapaKTEepU30BaTh B3aUMOCBSI3b MEX]Y KJIaCCaMU HEOPTraHWYECKUX COCAMHEHHI;

packpsiBaTh cMbici [lepuonnueckoro 3akona . 1. MenneneeBa;

OOBSACHATH (PU3UYECKHUIT CMBICII aTOMHOTO (TIOPSIAIKOBOI'0) HOMEpa XUMUYECKOTO JIEMEHTa,
HOMEpOB IpyNIibl U iepuojaa B nepuoauyeckoit cucreme . . Menaeneena;

OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHUSI CTPOCHHSI aTOMOB, CBOICTB 3JIEMEHTOB B Ipeiesax
MaJibIX [IEPUOJIOB U IVIABHBIX NOATPYIIIL;

XapaKTepU30BaTh XUMHUYECKHE AJIEMEHTHI (0T BOJIOPO/Ia A0 KAJIbILIMsI) HA OCHOBE UX MOJIOKEHUS B
nepuoanueckoit cucreme /. 1. MenneneeBa u 0coOOCHHOCTEH CTPOCHHSI KX aTOMOB;

COCTaBJISITh CXEMbI CTPOEHHUS aTOMOB NEpBbIX 20 371eMEHTOB NIepuoaAnYecKoi cucteMsl /1. 1.
Menneneena;

PacCKpbIBaTh CMBICIT MOHATHI: «XUMUYECKAsT CBSI3bY, «QJIEKTPOOTPULATEIHHOCTDY;
XapaKTepu30BaTh 3aBUCUMOCTD (DU3MUECKHUX CBOICTB BEIIECTB OT TUIA KPUCTAJUINYECKOM
pEIETKY;

ONPEIEATh BUJl XMMUYECKOU CBSI3M B HEOPIraHUYECKUX COCTUHEHUSAX;

M300pakaTh CXEMBI CTPOSHUS MOJICKYJI BEIIECTB, 00Pa30BaHHBIX PA3HBIMU BUAAMH XUMHYCCKHX
CBs3EH;

PaCKpBIBATh CMBICII MIOHATUN «HOH», «KATHOH», «AHUOHY, «IJEKTPOJIUTHI», «HEIICKTPOIUTHI,
«QNEKTPOJIUTHYECKAS TUCCOLUALIHSY, KOKUCITUTENbY, «CTEIEeHb OKUCICHHS», KBOCCTAHOBUTEIbY,
«OKHCIJICHHEY, «BOCCTAHOBIICHUEY;

OTPEIEIATh CTENEHb OKUCIICHUS aTOMa JIEMEHTAa B COSIMHEHUU;

PacKpbIBaTh CMBICI TEOPUU JIEKTPOIUTHUYECKON TUCCOLMALINY;

COCTaBJIATh YPABHEHUS JIEKTPOJIUTUUECKON TUCCOLMALMN KUCIIOT, IEI0YEH, COJIEH;
OOBSICHATH CYITHOCTh TPOIIECCa AMEKTPOIUTUICCKON TUCCOLMAIIMU M PEaKIIii HOHHOTO OOMEHa,
COCTaBJIATh TOJHBIE H COKpAIIEHHbIE HOHHBIC YpaBHEHUS peakinii 0OMeHa;

OTIpEeETISATH BO3MOKHOCTD MPOTEKAHUSI PEaKIIUii HOHHOTO OOMEHa,

MPUBOJUTH PEAKINH, MTOTBEPHKIAIOIINE KAYECTBEHHBIN COCTAaB Pa3JIMUHbIX BEIIECTB;
OTIPEIEIATh OKUCITUTEh K BOCCTAHOBUTEIID;

COCTABJISITh YPAaBHEHHUSI OKMCIUTEIBHO ~-BOCCTAHOBUTENIBHBIX PEAKIIUN;

Ha3bIBaTh ()aKTOPBI, BIUSIONINE HA CKOPOCTh XMMHUYECKOMN peaKIuu;

KJIACCU(PUIIUPOBATh XUMUUYECKHE PEAKIIMH 0 PA3TUYHBIM MIPU3HAKAM;

XapaKTEepU30BaTh B3aUMOCBSI3b MEX1Y COCTABOM, CTPOCHUEM U CBOMCTBAMU HEMETAIIOB;
MPOBOAMTH OMBITHI MO MOJIYYCHUIO, COOUPAHUIO i U3YYCHHIO XUMUYECKUX CBOMCTB
ra3000pa3HbIX BEIIECTB: YIIIEKUCIIOTO ra3a, aMMHUaKa;

pacro3HaBaTh OMBITHBIM MMYTEM Tra3000pa3HbIC BEIIECTBA: YIVIEKUCIIBIN a3 1 aMMHUAK;
XapaKTEePU30BaTh B3aUMOCBS3b MEXKITY COCTAaBOM, CTPOSHHUEM U CBONCTBAMH METAJIJIOB;
Ha3bIBATh OPTaHUYECKHE BEIIECTBA MO UX (GOpMyIie: METaH, dTaH, STUJICH, METaHOJ, dTaHOII,
TJIMIIEPUH, YKCYCHAs! KUCIIOTa, aMHHOYKCYCHAsI KUCJIOTa, CTEAPUHOBASI KUCIOTA, OJICMHOBAs
KHCJIOTA, TIFOKO03a;

OLICHUBATh BJIMSAHME XUMUYECKOTO 3arpsi3sHEHUSI OKPY>KAIOIIEH Cpeibl Ha OpPTraHM3M YeJIOBEKa;
rPaMOTHO OOpaIiaThCs C BEMIECTBAMHU B MIOBCETHEBHOM JKU3HH;

OTIPEIEISATH BOBMOYKHOCTh IPOTEKAHUS PEAKIINN HEKOTOPHIX MPEICTABUTENICH OpPTaHUYECKUX
BEIIIECTB C KMCJIOPOJIOM, BOJIOPOJIOM, METAITIAMU, OCHOBAaHUSIMHU, TAJIOTCHAMH.



BbINnyCKHUK MOJYYUT BO3MOKHOCTH HAYYHUTHCA:

*  B8bIOGUCAMD U NPOBEPSNb IKCNEPUMEHMAILHO 2UNOME3bL O XUMUYECKUX C8OUCMBAX 8eujecms
Ha OCHOBe UX COCMABA U CIMPOEHUS, UX CHOCOOHOCMU 6CIYNAMb 8 XUMUYECKUe peakyuu, 0 xapakxmepe u
APOOYKMAX PA3IUUHBIX XUMUYECKUX PeaKyull;

*  Xapakmepuzoeamv 8ewecmed no COCMasy, CMpoeHUrO U C8OUCMEAM, YCMAHABTUBAIOM
APUYUHHO-CIeOCMBEHHbIE CA3U MEeNHCOY OAHHBIMU XAPAKMEPUCTUKAMU BeUeCmEd;

* cocmasnaims MONEKYIAPHble U NOTHbLE UOHHbIE YPAGHEHUS NO COKPAUJEHHBIM UOHHBIM
VPABHEHUAM,

* NPOCHO3UPOBAMbL CNOCOOHOCMb 8eljecmBa NPOABISMb OKUCIUMENbHbLE UTU
B0CCMAHOBUMENbHBLE CBOUCBA C YUENOM CeneHell OKUCTIeHUs. J]IeMEeHNO08, BX00AWUX 8 €20 COCMA8;

* cocmasnams ypasHeHus peakyuil, COOmeemcmsyouux nocie008amelbHOCMy npespaweHul
HeOpeaHUYecKux 6eujecms pasiuiHblx Kiaccos;

*  8bI0GUCAMND U NPOBEPAMb IKCNEPUMEHMATILHO 2UNOMe3blL O Pe3VIbMamax 6030elcmaus
PA3IUYHBIX (PAKMOPOB HA UBMEHEHUe CKOPOCMU XUMUYECKOU PeaKyuu,

* UCNnoIb308amMb NPUOOPEMEHHBIE 3HAHUSA OJISl IKOJO2UYECKU 2PAMOMHO20 NOBEOEHUs 8
OKpyicalouell cpeoe;

* uUCcnob308ams NPUOOPemMEHHbBLE KI0Uesble KOMNeMeHYuU NPU GblNOJHEHUU NPOEKMO8 U
YUEOHO-UCCIe008aMENbCKUX 3a0aU NO U3YHUEHUIO C8OUCME, CNOCOO08 NOLYYEHUS U PACNO3ZHABAHUSL
sewecms;

*  00BbEKMUBHO OYEHUBAMb UHGOPMAYUIO O BEUYECIBAX U XUMULECKUX NPOYECCaX,

*  KpUMu4ecKu OMHOCUMbCS K NCEBOOHAYUHOU UHGOpMayul, HedoOPOCOBeCMHOU peKilame 6
cpeocmeax Maccosol uHgopmayuu,

*  0CO3HABAMb 3HAYEHUE MEOPEMUYECKUX 3HAHULL N0 XUMUU O] NPAKMUYECKOU 0esimelbHOCmU
yenosexa,

*  Co30ai0m Mooenu u cxemul OJisi peUeHUs Y4eOHbIX U NO3ZHABAMENbHBIX 3a0aU, NOHUMAND
HeobXx00UMOCmb COOI00eHUsL NPEONUCAHUU, NPeONA2AeMbIX 8 UHCPYKYUAX NO UCHONb308AHUIO
Jekapems, cpedcmB OBITOBON XUMUU H [T



I(aﬂeudapuo — memamuiuecKoe niiaHupoearue xumun 8 knacc

Ne Mara Tema ypoka dopma Buabl yueOHoil 1eATeIbHOCTH
n/n Ilnan dakrt OpraHu3aun
ypoka
HavaabHble MOHATHS U 3aKOHBI XUMHH (21 4)
1 [Ipenmer xumuu. Pons xumun Ypok ycBoeHus OOBSACHSIOT, YTO IPEIMETOM U3YUCHHSI XUMUU SBISIFOTCS
B YKU3HM YE€JIOBEKa HOBBIX 3HaHUI BEILIECTBA, UX CBOMCTBA U UX NpeBpauieHus. Paznuuaror tena u
BEILIECTBA, BEILIECTBA U MaTEPHUAIbl. Y CTAHABIIMBAIOT IPUYHMHHO-
CJIEICTBEHHBIE CBSI3M MEK]ly CBOMCTBAMU BEILLIECTB U UX
MIPUMEHEHUEM
XapakTepu3yroT NOJ0KUTEIbHYIO U OTPULIATEIbHYIO POJIb XUMHH
B )KM3HU COBPEMEHHOT0 00IIECTBA.
ApPryMEHTHPYIOT CBOE OTHOIICHHE K XxeMo(uiuu u xeMopoOouu.
2 MeTonbl U3y4eHus: XUMUU Ypok ycBoeHus XapakTepu3ylOT OCHOBHBIE METOAbl M3Y4YEHHUS €CTECTBEHHO-
HOBBIX 3HAHUH HAaYYHBIX JUCIUILIVH.
[IpuBomsT TpUMEpPbl  MAaTEPUAIBHBIX W  3HAKOBBIX  WJIU
CUMBOJIBHBIX MOJIENEH, HCIONb3yeMbIX Ha YypoKax (u3mKw,
Oouonoruu u reorpadum.
Cobuparor 00BbEMHBIE M IIAPOCTEPIKHEBBIE MOJETH HEKOTOPBIX
XAMHYECKHUX BEIIECTB
3 Bxonnas quarsocruueckas KonTponbublit ypok | [IpuMeHsIOT Ha IpaKTUKE paHee U3y4eHHBIH MaTepua, padboTas
paboTta I10 TPYIIIAM C 33JaHUSIMU Pa3HOTO YPOBHS CI0KHOCTH,
BBITIOJIHSIIOT KOHTPOJBHYIO PaloTYy.
4 ArperatHble COCTOSIHUS Ypok ycBOeHHUs PaznuyaroT Tpu arperaTHbIX COCTOSIHUS BEIIECTBA.
BEILIECTB HOBBIX 3HAHUU YcTaHaBIMBaKOT B3aMMOCBSI3U MEXIY HUMU Ha OCHOBE B3aMMHBIX
[IEPEXO0/I0B.
NnnrocTpupyroT 3TH epexo/ibl MPUMEPAMHU.
HabmroaroT XuMHUeCKuid SKCIIEPUMEHT U Oelarom BBIBOJIBI Ha
OCHOBE HaOIIOAEeHU I
5 IT. p Ne 1 «3HaKOMCTBO C VYpok - mpaktakym | PaGortaroT ¢ mabopaTopHbIM 000pYJIOBAaHHEM U HATPEBATEIbHBIMU

71a00paTOPHBIM
obopynoBanueM. [Ipasuna Th
npu paboTe B KaOHHeTe
XUMUU»

HpI/I60paMI/I B COOTBETCTBUU C IIpaBUJIaMU TCXHUKU
0€30MacHOCTH.

BrimonHs0T npocTeiiiye MaHUIYIISIIUH ¢ 1a00paTOPHBIM
00opynoBaHUEM: C TaOOPATOPHBIM IITATUBOM, CO CITMPTOBKOM
OdopMisIIoT OTYET O MPOCIIAHHON paboTe




dusunueckue IBICHUA B
XHUMHUHU

KomOunnpoBaHHBIT
YPpOK

Paznuyaror Qusmueckue u XUMHYECKUE SBJICHUS, YUCTHIE
BemiecTBa u cMecu. Kimaccudumupyror cmecn.

[TpuBoIAT mpUMEpHI CMECel pa3IMuyHOIO arperaTHoro
COCTOSIHUS. Y CTaHABJIMBAIOT PUYUHHO-CIIC/ICTBEHHBIE CBS3U
MeX1y (PU3NYECKUMU CBOMCTBAMHU BELIECTB CMECH U CIIOCOOAMHU
WX pasfeneHus. PasnuvaroT ux, OMUCHIBAIOT U XapaKTePU3YIOT
MPAKTUYECKOE 3HAaYCHHE.

[T.p.Ne 2 «AHanu3 MOYBHI»

YPpOK - IpaKTUKYM

Paboratot ¢ mabopaTopHbIM 000PYAOBAaHUEM U HarpeBaTEIbHBIMH
pruOOpaMy B COOTBETCTBUH C MPABUIIAMH TEXHHKH
0€30IMacHOCTH.

BeInonHsA0T mpocTeiiinme npuéMbl 00paIeH s ¢ 1a00paTOpHBIM
000pyI0BaHNEM: BOPOHKOH, (PHILTPOM, CITHPTOBKOM.
HaGimro1at0T 3a CBOMCTBAMH BEILECTB U SIBJICHUSIMH,
OpOUCXOJAIIMMHA C BEIICCTBAMMU.

ONHCHIBAIOT XUMHYECKHI SIKCIIEPUMEHT C TIOMOIIBIO PYCCKOTO
(pozHOTO) SI3bIKA M SI3BIKA XUMHUH.

JlenaroT BBIBOJIBI IO pe3yJIbTaTaM MPOBEAEHHOTO YKCIICPUMEHTA

ATOMHO- MOJIEKYJIIPHOE
y4eHue. XUMHUYECKUE
DJIEMCHTHBI

Ypok ycBoeHUs
HOBBIX 3HAHUU

OOBSACHSIOT YTO TAKOE XUMHUECKUH 3JIEMEHT, aTOM, MOJIEKYJIa,
aJIOTPOIHSI, HOHBI.

Pa3znuyaroT npocThlie U CI0KHBIE BELIECTBA, BELIECTBA
MOJIEKYJISIPHOTO 1 HEMOJIEKYJISIPHOTO CTPOCHMSL. Yemanasausarom
MPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXKy COCTaBOM MOJIEKYJ U
CBOMCTBaMH aJNIOTPOITHBIX MOAM(DUKALIUI KUCTOpOoa.
DOopMyYIHPYIOT OCHOBHBIE MTOJIOXKEHUSI aTOMHO-MOJIEKYJIIPHOTO
y4EHUs

3HAKN XUMHUUYECKUX
SJIEMEHTOB.

Ypoxk-uccienoBanue

Ha3piBaroT u 3anuchIBatOT 3HAKU XUMHUYECKUX DJIEMEHTOB.
XapakTepusyroT HH()OPMALIHIO, KOTOPYIO HECYT 3HAKU
XUMUYECKHUX DJIIEMEHTOB.

OOBACHAIOT STUMOJIOTHYECKIE Hayalla Ha3BaHU XUMHYECKHIX
9JIEMEHTOB M X OT/CJIbHBIX TPYIIIL.

10

[Tepuonnueckas Tabauia
XAMHUYECKUX djiemeHToB /I, M.
Meneneena.

Ypoxk-uccienoBanue

OnuChIBAIOT CTPYKTYPY TAOIUIIBI XUMHUECKHUX daemMeHToB /1. .
MeneneeBa. PaznnyatoT KOpOTKONEPUOIHBIN U
JUIMHHOIIEpUOIHBbIN BapuaHThl [lepuoanueckon cucremsr /. U.
MenneneeBa

11

Xumuueckue GopMyJibl

Ypok ycBoeHUs
HOBBIX 3HAHUU

OToOpakaroT COCTAaB BELIECTB C MOMOIIbI0 XUMUYECKUX (hopmyit.
Pasnuyaror nanekcol v koaddunrentel. Haxonsat




12

Xumuaeckue GopMyIbl

Ypoxk-uccienoBaHue

OTHOCHUTEJIbHYIO MOJIEKYJIIPHYIO MacCy BEIleCTBa U MacCOBYIO
JIOJIF0 XMMHYECKOI'0 JIEMEHTA B COEMHEHHH.
TpancaupyroT HHGOPMAIUIO, KOTOPYIO HECYT XUMHUYECKUE

bopmyIb

13 BayeHTHOCTB Ypok ycBoeHus OOBACHAIOT YTO TaKOE BaJIEHTHOCTh. [loHMMalOT oTpakeHue
HOBBIX 3HAHUI NOPsAJIKAa COEIMHEHNUS] aTOMOB B MOJIEKYJIaX BELLECTB

14 BanentHocth VYpOK-TIpakTHKyM | IIOCPEACTBOM CTPYKTYPHBIX (hOpMy. Y4arcs COCTaBIATh
(bopMyIbI COeTMHEHHI N0 BAJIGHTHOCTH U ONIPENIENATh
BaJICHTHOCTbH DJIEMEHTA 110 POpMYJIE ero COeAMHEHUS

15 XUMHUYECKUE PEAKIUH. O6o6maromuii ypok | XapakTepu3yroT XUMUYECKYIO PEaKIUIO U €€ YIaCTHHKOB
(peareHThI U MMPOAYKTHI PEAKIIUH).
OnuchIBaIOT MPU3HAKU U YCIOBUS TEYCHHUS XUMHUYECKUX
peakuuii. PaznuyaroT 3Kk30TepMUYECKUE U SHAOTEPMUUYECKUE
peakiuu. COOTHOCAT PEaKIMKU TOPEHUs U SK30TEPMUUECKHE
peakuuu.

16 3aKOH COXpaHEHUsI MacChl Ypok ycBoeHus @opMyIHPYIOT 3aKOH COXpaHEHUs1 Macchl BeecTB. COCTaBIsAIOT
BeLIECTB. XUMUYECKUE HOBBIX 3HAHUI Ha €ro OCHOBE XMMUYECKHE YpaBHEHUSI. TpaHCIUpPyIOT
ypaBHEHUs nH(pOpPMaILIHI0, KOTOPYIO HECYT XUMUYECKUE YPABHEHHUSI.

17 XUMHYECKUE YPABHEHUS VYpoK -MpakTHKyM | DKCIEPUMEHTAIBHO MOATBEPKIA0T CIIPABEUIMBOCTD 3aKOHA

COXPaHEHMsI MACChl BELLIECTB
18 THunel XUMHYECKUX PEaKIAN Ypok ycBoeHMS KnaccupuuupyrotT XuMudeckue peakluu o MpU3HaKy yucia u
HOBBIX 3HaAHUI COCTaBa PEareHTOB U MPOJYKTOB. XapaKTepU3YIOT POJib
19 THUnbl XUMHYECKUX peaKIMil YPOK -TIpakTUKyM | KaTaJIM3aTOpa B IPOTEKAHUH XMMHYECKON PEAKIIHN.
HabmroatoT ¥ ONMUCHIBAIOT XUMUYECKUI IKCTIEPUMEHT C
MTOMOIIIBIO PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKa XUMUU

20 [ToBTOpenue u 06061eHue Tembl| O0oOmaronMil ypok | OG00MIAIOT U CUCTEMATH3UPYIOT CBOU 3HAHUS 110 TEME:
«HavaJbHbIE IOHATUS U 3aKOHBI «HavannHble HOHATHSA U 3aKOHBI XUMUN . HpI/IMeHSIIOT Ha
XAMHAND) IIPAaKTUKE paHee U3y4YEeHHBIH MaTepHai, paboTas Mo Ipymmam ¢

3aIaHUSIMU PA3HOTO YPOBHS CIOKHOCTHU

21 K.p.Ne 1 «HavanpHbie OHATHS U| YPOK — KOHTponsi | [I[puMeHSIOT Ha MpakTUKe paHee W3YUeHHBIH MaTepual, padoras

BAKOHBI XUMUH»

3HAHUU
o0OyJarmuxcs

0 TPYIIIaM C 3aJaHUSIMUA PA3HOTO YPOBHSI CIIO)KHOCTH,
BBHITIOTHSIOT KOHTPOIBHYIO paboTy.




Ba:xHeiiniue npeacraBuTe/ M Heoprannveckux Bemects. Kosmmyecrsenubie oTHOMEHHs: B xumum (18 1)

22

BOSIIYX n €ro coCran

Ypok ycBoeHus
HOBBIX 3HAHUU

XapakTepu3yrT 00BEMHYIO JTOJII0 KOMIIOHEHTA TaKOW MPUPOTHON
ra30BOM CMECH, KaK BO3/yX, U PACCUUTHIBAIOT €€ 110 00BEMY 3TOM
cMecu. OnUChIBalOT 00BEMHBIN COCTaB aTMOC(EPHOTO BO3ayXa U
MMOHUMAIOT 3HAYEHHE MOCTOSHCTBA 3TOTO COCTABA JIJIS 3/I0POBBS

23

Kucnopon

Ypok ycBoeHus
HOBBIX 3HAHUI

XapakTepu3yloT 030H, KaK aJZIOTPOITHYIO MOTU(DUKALIHIO
kuciopoja. OnuceiBaloT (HU3NYSCKUE U XUMHUYCCKHUE CBOKCTBA,
MOJIyYEHHUE ¥ MPUMEHEHUE KUCIIOPOa C UCIIOIb30BaHUEM
PYCCKOTO (POAHOTO) SI3bIKA U S3bIKA XUMHH.

YcTaHaBIMBaOT NPUYUHHO-CIICICTBEHHBIC CBSI3U MEKITY
(PM3UYECKUMHU CBOKMCTBAMH KHCIOPOA M CIIOCO0aMH €ro
cobupanus. [IpoBoasAT, HAOIIOIAIOT U OMKMCHIBAIOT XMMHYCCKUN
SKCIIEPUMEHT 10 MOJIYICHHUIO, COOMPAHUIO ¥ PACTIO3HABAHUIO
KHCJIOPOJIa C COOJIIOICHHUEM TIPABHUJI TEXHUKH OC30IMaCHOCTH

24

IT. p.Ne3 «[Tonydenwue,
coOMpaHue U pacro3HaBaHHE
KHCJIOPOIa»

YPoK NpakTUKyM

PaGoTatot ¢ mabopatopHbIM 000pyAOBaHUEM U HAIPEBATEIbHBIMU
npuOOpaMu B COOTBETCTBHH C TIPABUIIAMU TEXHHUKH
0e30rmacHOCTH. BEIOTHSIOT IpOoCTeiime TpuéMbl 0OpaIICHHS C
J1a00paTOPHBIM 000PYI0BAHUEM: COOUpPATh IPHOOP IS
TIOJTYYEHUS Ta30B, TPOBEPSATH €r0 HA TEPMETHUIHOCTD U
MCIIONIL30BAaTh AJIs oNydeHust kuciaopoaa. CoOuparoT KHCIOPO.
METOJIOM BBITECHEHHSI BO3/IyXa U pacro3HaT ero. Habmomaor
3a CBOMCTBaMH BEIIECTB U SIBJICHHUSIMHU, TPOUCXOSAIIMMHU C
BemecTBamMu. ONMUCHIBAIOT XUMHYECKUN IKCTICPUMEHT C
MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO UM POJTHOTO) SI3bIKA U
si3pIKa XUMUU. COCTaBISIOT OTUYET 1O Pe3yIbTaTaM MPOBEICHHOTO
HKCIIEPUMEHTA

25

Oxcuapl

Ypoxk-uccienoBanue

BreIenstor cyuiecTBeHHbIE IPU3HAKK OKCHUIOB. J[aroT Ha3BaHUs
OKCHJIOB 110 UX popmynam. CocTaBisitoT HOpMYIIbl OKCHIIOB MO UX
Ha3BaHUAM. XapaKTepU3YIOT TAKUX MPEICTABUTEIEH OKCHIOB,
KaK BOJIa, YIJIEKUCIIBIN I'a3 U HEral€Hasi U3BeCThb

26

Bonopon

VYpok ycBoeHus
HOBBIX 3HAaHUN

XapakTepu3yrT COCTaB MOJIEKYJIbI, (PU3NIECKUE U XUMUIECKUE
CBOMCTBA, MOJIyYEHUE U TPUMEHEHUE BOAOPO/IA. Y CTAHABIUBAIOT
MPUYIUHHO-CIICACTBCHHBIC CBA3U MCXKIY Q)HSI/I‘—IeCKI/IMI/I
CBOICTBaMH U CIIOcOOaMU cOOMpaHUs BOJOPOAA, MEXTY
XUMHYECKUMH CBOMCTBAMH U €TO IMPUMCHCHUCM.
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IT.p. Ned «Ilonyuenue,
coOupaHue U paclio3HABAHKE
BOJIOPOJIa»

YpoK-pakTUKyM

PaboTtator ¢ mabopatopHbIM 000pyIOBaHHEM U
Harp€BaTCJIbHbIMU HpI/I60paMI/I B COOTBCTCTBHUH C IIpaBHIIaMH
TEXHHKHU 0€3011aCHOCTHU. BBIMONIHIIOT MPOCTEHIIE TPUEMBI
oOparteHus ¢ 1abopaTOpHBIM 000pyIOBaHUEM: cCOOUpaTh MPUOOP
JUTSI TIOJTYYCHHS Ta30B, MPOBEPSATH €ro Ha FEPMETHYHOCTD U
MCIIOJIL30BATh JJIs TTOJTydeHus: Bojopoaa. CoOuparoT BOIOPOT
METOJIOM BBITCCHEHHMS BO3/IyXa U pacio3HarT ero. Habmogaor
3a CBOMICTBaMu BCHICCTB U SABJICHUAMU, IPOUCXOAAIIMUMU C
BerecTBamMu. ONUCHIBAIOT XUMUYCSCKUN IKCIICPUMEHT C
MOMOIIIBIO €CTECTBEHHOT'O (PYCCKOTO MIJTH POIAHOTIO) A3bIKA U
s13bIka XUMUHU. COCTABIISIOT OTYET 110 pe3yJibTaTaM MPOBEJACHHOTO
HKCIICPUMEHTA

28

Kucnotsl

Ypok ycBoeHHUs
HOBBIX 3HAHUH

AHaM3UPYIOT COCTaB KUCIIOT. PacClio3HAIOT KUCIOTHI C HOMOLIBIO
WHJIUKATOPOB.  XapakTepHU3ylOT  MPEACTABUTENECH  KHUCIOT:
COJSIHYIO M CEpHYK.  XapaKTepu3yloT  PacTBOPUMOCTh
COCJIMHEHUH C MOMOIIBIO TAOJIUIBI PACTBOPHUMOCTH.
YcranaBauBaroT MIPUYUHHO-CICACTBEHHBIE CBA3U  MEXIY
CBOMCTBAMH COJITHOM ¥ CEPHOH KHCIOT W 0O0JacTsIMu UX
MIPUMEHEHUS.

29

Comu

Ypoxk-uccienoBanue

XapakTepu3ylT COJIM Kak MPOAYKTHl 3aMEIIEHUsS BOJOpOa B
KHCIIOT€ Ha MeTal. 3amuchiBalOT (GopMysisl coled 1o
BajieHTHOCTH. Ha3biBatoT conu o popmynam.

Hcnone3yloT TaOdMIly pacTBOPUMOCTH IS XapaKTePUCTUKH
cBoricTB coseit. [IpoBoasT pacu€rsl mo dhopmysam cosen

30

Komunuecto BCIICCTBA

Ypoxk-uccienoBanue

OOBACHSAIOT YTO TaKOE KOJMYECTBO BEIIECTBA, MOJIb, [IOCTOSTHHAS
ABoraJipo, MoJIsipHasi Macca.

31

Pemenue PaCUYCTHBIX 3a1a4

YPpOK- IpakTUKyM

PemraroT 3agadm ¢ UCIOJIB30BAHUEM MOHATUN «KOJIMYECTBO
BCIICCTBA», «KMOJIApHAA MacCa», «IOCTOIHHAA ABOFaHPO

32

Monsipabiii 00beM
ra3000pa3HBIX BEIIECTB

Ypok ycBOeHHs
HOBBIX 3HAHUU

OOBACHSIOT YTO TAKOE MOJISIPHBIN 00HEM T'a30B, HOPMaIbHBIC
ycioBHs. PemaroT 3amadu ¢ UCTIOIB30BAHUEM TTOHITHI
«KOJTMYECTBO BEIIECTBA», «MOJISIPHASI Maccay, «MOJSPHBIA 00BEM
ra30By, «IOCTOSTHHAS ABOTaAPO».

33

PacuéTel M0 XUMHUYECKUM
YpPaBHEHUSAM

Ypok ycBoeHUs
HOBBIX 3HAHUU

34

Pacuérbl o xumMmuueckum
ypaBHEHHSIM

YPpoK - IpakTUKyM

XapakTepu3yroT KOJIMYECTBEHHYIO CTOPOHY XUMHUYECKUX
00BEKTOB M MPOIECCOB. PermaroT 3a/1a4u ¢ UCIOJIb30BaHUEM
MOHSATHI «KOJIMYECTBO BEILIECTBAY», «MOJIIPHAS Maccay,
«MOJISIPHBIA 00HEM Ta30BY, «IIOCTOSIHHASI ABOTaIpO»




35 Boaa. OcHoBaHus VYpok-uccnenoanue | OOBSCHAIOT YTO TAKOE «OCHOBAHUS, «IEIOYN», «KaUeCTBCHHAS
peaxiusy», «<MHIUKaTop». KinaccupuuupyroT OCHOBaHHS 11O
pacTBOPUMOCTH B BoJie. ONpeAesaroT NpUHAIIEKHOCTH
HEOPraHMYECKUX BEIIECTB K KJIACCY OCHOBAaHUH 10 (hopmyIie.
XapakTepu3yrT CBOMCTBA OTAEIbHBIX IIPEACTABUTEIECH
OCHOBaHUH. McONB3yIOT Ta0IHITy pACTBOPUMOCTH IS
ONpeIeTICHUs] PACTBOPUMOCTH OCHOBAHUM.

36 PactBopbl. MaccoBast 1oJis Ypok perieHust OOBSCHSIOT YTO TAKOE «MACCOBast IOJIsS PACTBOPCHHOTO

PacTBOPEHHOIO BEIIECTBA 3a1a4 BEIIECTBa». Y CTAHABIUBAIOT aHAJIOTUU C O0BEMHOM J0Iei
KOMITOHEHTOB Ia30BOI cMecH. PemaroT 3a/1auu ¢ UCIoJIb30BaHUEM
MOHATUI «MaccoBasi 0I5 AIEMEHTa B BELIECTBEY, «MaCCOBAs
JIOJIS PACTBOPEHHOTO BEIIECTBAY, «00BEMHAs IO ra3000pa3HOro
BELLECTBA»
37 [Lp. Ne 5 «IIpurotoBnenue VYpok - npaktukyM | Paboratot ¢ 1abopaTopHbiM 000py0OBaHHEM U HarpeBaTeIbHBIMU
pPacTBOPOB COJIEH C UX pudOpaMu B COOTBETCTBUU C ITPaBUJIaMU TEXHUKHU
3aJlaHHOM MacCOBOM J0Je» Oe3omacHOCTU. BBHIMOMHAIOT mpocTeiiiie nmpuemMbl 0OpalieHus ¢
J1a00pPaTOPHBIM 000PYIOBAHUEM: C MEPHBIM ITUINHIPOM, C
Becamu. HabroaroT 3a cBOMCTBAMU BEIIECTB U SIBICHUSIMH,
MIPOUCXOASAIINME C BeniecTBaMu. OMUCHIBAIOT SKCIEPUMEHT C
MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO UM POJIHOTO) SI3bIKA U
si3bIKa XUMUHU. COCTaBISIOT OTYETHI TTO pe3yaIbTaTaM
MIPOBEACHHOTO KCIIEPUMEHTA
38 O606mmenue u cucreMatuzanus | O6oOmaromuii ypok | O00OIIAOT U CUCTEMATH3UPYIOT CBOU 3HAHHUS 10 TEME:
3HaHMU 110 TeMe:. «Baxuenme «BakHeuue npeacTaBUTENN HEOPTaHUYECKUX BEIIECTB.
HPCACTaBUTCIIH KonnyecTBeHHble OTHOLIEHUS B XUMUW». [IpuMeHAIOT Ha
HCOPraHU4CCKUX BCIICCTB. IPAaKTHKE PaHee H3yYeHHbIH MaTepua, paboTas Mo IPYIIIaM C
KoIm4ecTBeHHbIE OTHOMEHHS B 3aIaHUSIMU PA3HOTO YPOBHS CJIOKHOCTH
XUMHUW»
39 K.p.Ne2 no Tteme: «Baxneimme | VYpok — koHTponss | [IpuMeHSIOT Ha MpakTUKe paHee W3yYeHHbIH MaTepual, padoTas

npeaACTaBUTCIN
HCOPTraHNYCCKUX BCIICCTB.
KonnuecTBeHHBIC OTHOIIICHUS B
XUMHUN

3HAHUH

0 TPYMIaM C 33/IaHUsIMU Pa3HOTO YPOBHS CII0)KHOCTH,
BBITIOJTHSIFOT KOHTPOJBHYIO PabOTYy.




OCHOBHBIE KJIACChI HeOPranudeckux coequnenmii (10 u)

40

Oxcuapl: Knaccupukanus u
CBOMCTBA

Ypok ycBoeHus
HOBBIX 3HAHUU

OOBSACHSAIOT YTO TAKOE HECOJICOOPA3YIONTNE OKCU/IBI,
cosieo0pa3yrolne OKCUAbl, OCHOBHbIE OKCU/IbI, KHCIIOTHBIE
OKCHUIBI. XapaKTepU3yIOT O0IINe XHMHIECKHUE CBOMCTBA
cosieo0pa3yroInuX OKCUI0B (KUCIOTHBIX U OCHOBHBIX )
CoCTaBIIIOT YPaBHEHHUS PEAKITUI C y4aCTHEM OKCHJIOB.
Habmro1aroT 1 ONuChIBaIOT peakiMy ¢ y4aCTHEM OKCHJIOB C
MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO UM POJIHOTO) SI3bIKA U
s3bIKa XUMUU. [IpOBOASIT OMBITHI, HOATBEPKIAIOIINE
XUMHYECKHUE CBOMCTBA OKCHUIOB C COOIOICHUEM MIPABUII TEXHUKHU
6e3omacHoCTH

41

OcHoBaHus: KiaaccupUKaIus u
CBOMCTBA

ypOK-I/ICCHeI[OBaHI/Ie

CoCTaBJISAIOT YpaBHEHHUS PEAKIMI C y94aCTHEM OCHOBAHHM.
Hab6nronaroT 1 ONMCHIBAIOT PEaKIMK C YIaCTHEM KHCJIOT C
MTOMOII[bIO €CTECTBEHHOI'O (PYCCKOT0 MJIM POJIHOIO) SI3bIKa H
A3bIKA XUMHUU. HpOBOI[?[T OIIBIThI, IIOATBCPKAAIOIINC
XUMHUYECKHE CBOMCTBA OCHOBAHHMM, C COOJIIOICHUEM TIPABHII
TEXHUKN 0€30I1aCHOCTH

42

Kucnotsl. Knaccuduxanms
KHCJIOT

Ypok ycBoeHus
HOBBIX 3HAaHUN

43

CBoiicTBa KHACJIOT

KomOunupoBaHHbIH
YPOK

XapakTepus3yrT O0II1e XUMHUYECKHE CBONCTBA KUCIIOT
CocCTaBIsAIOT ypaBHEHHUS PEAKINI C y4aCTUEM KUCIIOT.
Habmro1atoT 1 ONuChIBalOT peaklMy ¢ y4aCTHEM KHUCIIOT €
MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO UM POJIHOTO) SI3bIKA U
SI3bIKa XUMUU.

[IpoBOZAT ONBITHI, MOATBEPKAAKOIINE XUMUYECKHE CBOMCTBA
KHCJIOT, C COOJIF0/IEHNEM NPABUJI TEXHUKU O€30MaCHOCTH

44

Knaccudukanus coneit

Ypok ycBoeHus
HOBBIX 3HAaHUN

Pazau4aroT moHSATHS «CPECOAHUC COJIN», KKUCIIBIC COJIN»,
«OCHOBHBIC COJIN)).

45

CBoiicTBa conen

KomOunupoBaHHbII
YPOK

XapakTepu3yrT 00IIHe XMMHUYECKHUE CBOMNCTBA COJICH.
CocTaBnsOT ypaBHEHHUS peakiuii ¢ ydactrem cojiei. HaGmrogaror
Y OIHUCHIBAIOT PEAKIIUU C YIaCTHEM COJIeH C IOMOIIbIO
€CTECTBEHHOTO (PYCCKOTO HJIA POJIHOTO) SI3bIKA M SI3bIKA XUMUH.
[IpoBOAST OMBITHI, MOATBEPKAAOIINE XUMUYECKUE CBOMCTBA
COJICH ¢ COOJTIOICHHEM MPABIII TEXHUKH 0€30MMacCHOCTH




46 ['enernueckas cBsA3b MEXKIY Ypok ycBoeHus XapaKkTepu3yloT MOHATHE «T€HETHYECKUM psiay. MImocTpupyroT
KJIaCCaMH HEOPTraHUIECKUX HOBBIX 3HAHUH TCHETUYECKYIO B3aUMOCBSI3b MEXK/IY BEIICCTBAMH:
BELICCTB MIPOCTOE BEUIECTBO — OKCHUJ — FHAPOKCUI — COJIb.
3anuchIBAIOT YpaBHEHUS PEAKIIHiA, COOTBETCTBYIOIINX
MOCIIE0BATEIBHOCTH («IEMOYKEe)) MPeBpallleHUuI
HEOPTraHMYECKUX BEUIECTB PA3TUYHBIX KIACCOB.
47 I1.p. No 6 «Pemenue VYpoxk - npaktukym | Ydarcs oOpamartbes ¢ 1a00paTOpHBIM 000pYyI0BaHUEM U
IKCIIEPUMEHTATBHBIX 321249 HarpeBaTeIbHBIMU MPUOOPAMU B COOTBETCTBHH C MIPABHIIAMHU
TEXHHUKHU 0€3011aCHOCTH, Paclo3HABaTh HEKOTOPbIE AHUOHBI U
KaTtuoHbl. HabromaroT CBOKWCTBA 3IEKTPOIUTOB U MIPOUCXOAIIHE
¢ HUMH siBiieHUA. HabmioqaroT 1 OMUCKIBaIOT peakluy ¢ y4acTueM
AIIEKTPOJIUTOB C IOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO WIIH
POJIHOTO) SA3BIKA U S3bIKA XUMHUU. DOPMYTUPYIOT BBIBOJIBI 110
pe3yJbTaTaM MPOBEJICHHOTO SKCIIEPUMEHTA
48 O6o006menue u cuctemaruzanus | O6o0maronuii ypok | O600ImAIOT ¥ CHCTEMAaTU3UPYIOT CBOM 3HAHUS IO TEME:
3HaHui 10 Teme: «OCHOBHBIE «OCHOBHBIE KJIaCChl HEOPIraHUUECKUX COEAUHEHUI». [IpuMenstor
KJIaCCl HCOPTaHMHUCCKIX Ha MPaKTHKE paHee U3yueHHBI MaTepuai, paboTas Mo IpyImam ¢
COCAMHCHUH 3a[JaHUAMH PA3HOTO YPOBHS CIIOKHOCTH
49 K.p. Ne3 mo reme: VYpok — koHTposia | [IpuMeHs0T Ha MpaKTUKe paHee U3yueHHBIH MaTepuai, padoTas
«OCHOBHBIE KIJIACCHI 0 TPYMIAaM C 3a/IaHUsMU Pa3HOTO YPOBHS CIOKHOCTH,
HEOPTaHUYECKUX BBITTOJIHSIOT KOHTPOJIEHYIO pPadoTy.
COCTMHEHUN»
Iepuoauveckuii 3akon u Ilepunoanyeckasi cucrema xumudeckux 3jeMeHToB /. M. MeneneeBa u crpoenune aroma (8 1)
50 EctecTBeHHbIe cemelicTBa Ypok ycBoeHusi | OOBACHAIOT MPHU3HAKH, TTO3BOJSIONINE OObETUHATE TPYIIIIHI

XUMHYECKHX DJIEMEHTOB.
AmpoTepHOCTD

HOBBIX 3HAHUU

XUMHAYECKHUX DJIEMEHTOB B €CTECTBEHHBIC CEMENCTBA.
PackpbIBaroT XUMHUYECKUI CMBICT (ITUMOJIOTHIO) Ha3BaHUHN
€CTECTBEHHBIX CEMEUCTB

ApPryMEHTHPYIOT OTHOCHUTEIHHOCTh Ha3BaHUS «MHEPTHBIC Ta3bl»
OOBACHSIOT UTO Takoe «aMpoTepHbie coeauHeHus». HabmogaroT
Y OMHCHIBAIOT PEAKIIMii MEX/1y BEIIECTBAMU C TIOMOIIBIO
PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMHH. XapaKTEPU3YIOT
JIBOMCTBEHHBIN XapaKTepe CBONCTB aM(POTEPHBIX OKCHUJIOB H
TUIPOKCHIOB. [IpOBOASIT OMBITHI IO MOJIYYEHUIO U
MOJATBEPXKICHUIO0 XUMHUECKHUX CBOUCTB aM()OTEPHBIX OKCHIOB U
THUIPOKCHUIOB C COOTFOICHUEM MTPABIII TEXHUKH 0€30TIaCHOCTH.




51 Ortkpeitue . W. Ypok ycBoeHus PaznuyaroT ecTeCTBEHHYIO M UCKYCCTBEHHYIO KIacCH(UKAITIH.
MeHniesieeBbIM HOBBIX 3HAHUU AprymeHtupytoT otHeceHue [leproandeckoro 3akoHa K
[lepuonnueckoro 3akoHa €CTeCTBEHHOH Kiaccuduxauu. MoaenupyoT XUMUYECKUE
3aKOHOMEPHOCTH C BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK
00BeKTa U MPEICTABICHNEM UX B IPOCTPAHCTBEHHO-TpapuiecKon
WJIF 3HAKOBO-CUMBOJIMYECKOM (hopme
52 OCHOBHBIE CBEICHUS O VYpok ycBoeHusi | OOBACHSAIOT YTO TAKOE IIPOTOHY, KHEUTPOHY, «IJIEKTPOHY,
CTPOECHHUHU aTOMOB. HOBBIX 3HAHUU «XUMHUYECKHUH 2JIEMEHT», «MacCOBOM YUCIIO». OMUCHIBAIOT
CTpPOEHHUE s/1pa aToMa ucnodb3ys [lepuoandeckyro cucreMmy
xumuueckux snemMeHToB . . Menaeneesa. [Tomyuator
MH(OPMALIKIO [0 XUMUU U3 PA3INYHBIX HCTOYHUKOB,
AHAUIN3UPYIOT €€.

53 CrpoeHnue 3J1eKTpOHHBIX Ypok- OOBACHAIOT YTO TAKOE JCKTPOHHBIN CION WM SHEPreTUUECKUN
YPOBHEW aTOMOB XUMUYECKUX HCCIIEIOBAHUE ypoBeHb. COCTaBJISIOT CXEMBbI PACIIPEACIICHHS JIEKTPOHOB TIO
snemeHTOB No«Nel-20 B AIIEKTPOHHBIM CJIOSIM B 3JIEKTPOHHOIN 000JI0UKe
tabaune JI. . Menaeneena.

54 [Iepuoanueckuii 3aK0H Ypok- PackpeiBaroT (pu3udecKuii CMBICI: OPSIKOBOTO HOMEPA
. 1. MeHnieneeBa u CTpOCHUE HCCIIEIOBAHUE XMMHUYECKOT0 3JIEMEHTA, HOMEpPA NEPUOJa U HOMEpPA TPYIIIIHIL.
aToma OOBACHAIOT 3aKOHOMEPHOCTH U3MEHEHHS METAJUNIMYECKUX U

HEMETAJNIMYECKUX CBOMCTB XUMHUYECKUX AJIEMEHTOB M UX
COEIMHEHUH B IEPHOJIAX U IPYIIAX

55 XapakTepucTuka XUMHYECKOTO Ypok- XapakTepu3yroT XUMHUYECKHE IIEMEHThI 1—3-T0 MepruoI0B Mo uX
3JIEMEHTA HA OCHOBAaHUH €TO HCCIIEIOBAHUE MOJI0KEHUIO B [leproauyeckoil CuCTeEMe XUMUYECKHUX SJIEMEHTOB
nonoxenus B Ilepuoanueckon . . MenneneeBa. ApryMeHTUPYIOT CBOMCTBA OKCHJIOB U
CHUCTEME TUIPOKCHJIOB METAJNIOB M HEMETAJIJIOB TOCPEACTBOM YPaBHEHU M

56 XapaKTepUCTUKAa XMMHYECKOTO VYpPOK-TIpaKTUKYM | P€aKLun
3JIEMEHTA HA OCHOBAHUH €TO
nonoxxenus B Ilepuoanueckon
CHUCTEME

57 3nauenue [lepuognueckoro Ypok- OmnpenensroT HICTOYHUKH XUMU4eckor nHpopMmaruu. [lomygaror
3akoHa ¥ llepunognyeckon HCCIEA0BaHUE HE00XO0IUMYI0 HH(OPMALIHIO U3 PA3INYHBIX HCTOUHUKOB,

CHUCTEMbI XUMHYECKHUX
anemenToB /1. . Menaeneena

aHATM3HUPYIOT €€, opopMIIIOT UH(DOPMALIMOHHBINA TPOAYKT,
MIPE3EHTYIOT €ro, BEAyT Hay4HYIO JUCKYCCHIO, OTCTaUBAIOT
CBOIO TOUKY 3PEHHUS




Xumuyeckasi cBsi3b. OKHCJIUTEILHO-BOCCTAHOBUTEIbHBbIE peakiuu (11 1)

58

MNonnag xumuyeckas cBsI3b

Ypok-
HCCIIeIOBaHKE

OOBACHSIOT YTO TAKOC MOHHAS CBSI3b, HOHBI. XapaKTCPHU3YIOT
MEXaHH3M 00pa30BaHUs HOHHOM CBsI3U. COCTABJISIOT CXEMBbI
00pa3oBaHUs HOHHOU CBsI3U. VICTIONB3YIOT 3HAKOBOE
MojenupoBanue. OnpeAessitoT THI XUMMUYECKOU CBS3H IO
dhopmyie BemecTBa. ITpuBOAST IpUMEPHI BEIISCCTB ¢ HOHHOM
CBS3b10. Y CTaHABIMBAIOT MPUYUHHO-CIICICTBEHHBIE CBSI3U MEXKIY
COCTaBOM BEILIECTBA U BUJOM XUMHUYECKOHN CBSI3U, MEXKAY MOHHOM
CBSI3bI0 U KPUCTAJUIMYECKUM CTPOCHUEM BEIIECTBA, MEKIY
KPUCTATMYECKAM CTPOSHUEM BEIIECTBA U €r0 PU3NICCKUMU
CBOMCTBaMH

59

KoBanenTHas xummueckas CBS3b

Ypok-
WCCIIeIOBaHHE

O6”I)$ICH$IIOT YTO TaKO€ KOBAJICHTHAs CBA3b, BAJICHTHOCTD.
CocTaBisOT cXeMbl 00pa30BaHMs KOBAJICHTHOM HETIOISPHOM
XUMHUYECKOM CBs3U. MCIOab3yl0T 3HAKOBOE MO/JICIMPOBAHUE.
OnpenensoT THIT XUMUYECKOW CBSI3U 1O (hOpMYyJie BEIIECTBA.
[TpuBOAST IpUMEPHI BELIECTB C KOBAJIEHTHOM CBSI3bIO.
YCTaHaBIMBAIOT MPUYUHHO-CIIEICTBEHHBIE CBS3U MEXKITY
COCTaBOM BeIIeCTBa U BUIOM XUMHUYECKOU CBA3HU, MCKIY
KOBAJICHTHOM CBSI3bI0 U KPUCTAJUTMYECKUM CTPOCHUEM BEIIECTBA,
MEXK]1y KPUCTAUIMYECKUM CTPOCHHEM BEILIECTBA U €T0
(bu3MYECKUMHU CBOMCTBAMH

60

KoBasienTHas nonsipHas
XUMUYECKas CBS3b

Ypok-
nccae0BaHue

OOBACHAIOT YTO TaKOE€ KOBAJIEHTHAs MOJSPHASI CBSI3b,
3JIEKTPOOTPHIIATEIbHOCT, BOSTOHKA MIIM CYOJIMMAIIHSL.
CocTaBisoT cxemMbl 00pa30BaHUs KOBAJIEHTHOM MOJIIPHOM
XUMHUYECKOH CBSI3U. MICIIONB3YyIOT 3HAKOBOE MOJAEINPOBAHHUE.
XapakTepu3yroT MEXaHU3M 00pa30BaHUsI MOJISIPHON KOBAJIEHTHOM
cBsi3u. OnpenenstoT Tl XUMHUYECKON CBSI3U 1O hopMyIie
BemecTsa. [IpuBoasAT mpHUMephl BELIECTB C KOBAJIEHTHON
MOJIIPHOM CBA3BI0. Y CTAHABIUBAIOT IPUYMHHO-CIIEICTBEHHBIC
CBSI3M MEXK/y COCTaBOM BEIIECTBA U BUJOM XUMHUUECKOH CBS3H,
MEXy KOBAJIEHTHOM CBSI3bI0 U KPUCTAJUIMUECKUM CTPOEHUEM
BEIIECTBA, MEX1Y KPUCTAIUIMUECKUM CTPOEHUEM BEILIECTBA U €T0
buznueckumu cpoiicTBaMu. CocTaBISIIOT (OpMyITbl OMHAPHBIX
COEIMHEHUH 10 BaJ€HTHOCTH U HAaXOJSIT BAJIEHTHOCTH AJIEMEHTOB
1o (hopmysie GUHAPHOT'O COEAMHEHUSI.




51 Merammueckas XUMHUYeCKast Ypok- OOBACHSIOT UTO TAKOE METATUYECKAS CBS3b.
CBSI3b HCCIIEIOBaHKE CocTaBisIIOT cXeMbl 00pa30BaHUsI METAUTMIECKON XUMHUYECKON
cBs3U. Vcrionb30BaTh 3HAKOBOE MOJIEIMPOBAaHUE. XapaKTEPU3YIOT
MEXaHHU3M 00pa30BaHUS METATINUYECKON CBS3H.
OnpenensroT THUI XMMUYECKOH CBSI3U 110 (JOpMYJIe BEILECTBaA.
[TpuBOIAT IpUMEPHI BELIECTB C METAININYECKON CBA3BIO.
VYcTaHaBIMBAOT MPUYUHHO-CIIEACTBEHHBIE CBSI3U MEXKAY
COCTaBOM BEIIECTBA U BUJIOM XUMHUYECKON CBS3H, MEXIY
METAJUINYECKOH CBSI3bI0 M KPUCTAJUINYECKUM CTPOCHUEM
BELIECTBA, MEX/1Y KPUCTAIUIMUYECKUM CTPOEHUEM BEILIECTBA U €T0
($U3M4EeCKUMU CBONCTBAMH.
62 CremneHb OKUCIIEHUS VYpox ycBoeHusi | OOBSCHSIOT YTO TAKOE CTETIEHb OKUCICHUS, «BAJICHTHOCTBY.
HOBBIX 3HAaHUM CocraBimsitor  GopMysbl  OMHAPHBIX COEIUHEHUH Ha OCHOBE
o0miero crnocoda UX Ha3BaHUM.
CpaBHMBAIOT BaJICHTHOCTb M CTENEHb OKUCIEHUs. PaccunThiBaroT
CTETIeHU OKHUCIICHUS 10 GOPMYIIaM XUMUYECKHX COCTMHEHHI
63 OKucnuTeNnbHO- VYpok ycBoeHus: | OOBSICHAIOT UYTO TaKO€ OKHCIMTEIbHO-BOCCTAHOBUTEIbHbBIE
BOCCTaHOBUTEJIbHbBIE PEAKIINU HOBBIX 3HAHUI | peakluy, OKUCJIUTENb, BOCCTaHOBUTEIIb, OKHCJICHUE,
BOCCTaHOBJICHHE.
64 OxuCIUTENBHO- VYpok - mpaktukym | Knaccngunupyror XUMHUYECKHE peakuuil 10 MpU3HAKY
BOCCTAaHOBUTEJIbHBIE PEAKIINH «U3MEHEHHE CTENICHEW OKUCIICHMSI DJIEMEHTOBY.
Omnpenenstor OKUCJIUTEIb W BOCCTAHOBMUTEIb, IPOLECCHI
OKHCJIEHHSI U BOCCTAHOBJICHHS.
65 O060061eHne U cucTeMaTH3alus O6oOmaromuit | O0O0IIAIOT U CUCTEMATU3UPYIOT CBOU 3HaHMs 1Mo Teme: «I13 u
3Hanuii no Temam: «13 u YPOK IICXO» u «Crpoenne Bemectsa. OBPy. [Ipumensior Ha
HCX3» 1 «CtpoeHue BelecTBa. IIPaKTHKE paHee U3yUYeHHBIN MaTepua, padoTas 1o rpynmnam ¢
OBP» 3aJJaHUSMH PA3HOTO YPOBHS CIIOKHOCTH
66 KonTponbHas pabora o temam: | Ypok — koHTposisi | [IpuMeHSIOT Ha MpakTUKE paHee 3y4eHHbIN MaTepual, padoras
«13 u IICX9» u «CtpoeHune 3HAHUU 10 TPYIIaM C 3alaHUsIMU Pa3HOTO YPOBHS CII0KHOCTH,
BemectBa. OBPy BBITIOJIHSIFOT KOHTPOJIBHYIO Pa0OTYy.
67 Pemenue pacueTHbIX 3a1a4 Ypok - npakTukyM | PemaroT pacuerHble 3aiaun.
68 IIpomexxyTouHast arrecTanus VYpok — koHTposa | [IpuMeHs0T Ha MpaKTUKe paHee U3yYyeHHbIH MaTepuai, paboTas

3HAHUN

0 TPYMIAaM C 33JIaHUsIMU PA3HOTO YPOBHS CII0)KHOCTH,
BBITIOJTHSIIOT KOHTPOJBHYIO PabOTYy.




KanenaapHo — rTeMaTu4eckoe NJIAaHUPOBaHUe XUMHUs 9 Kiace

n/n

Jlara

ITnan

dakr

Tema ypoka

®opma
OpraHu3anuu
ypOKa

Buabl yueOHoil 1eATeJIbHOCTH

IloBTOpEHUE U 0000mIEHHE €

BeJleHuil mo Kypcy 8 kiacca. XumMuuyeckue peakuuu

Knaccudukanmst
HEOPTaHMYECKUX BEIIECTB U UX
HOMEHKJIaTypa

Ypok ycBoeHus
HOBBIX 3HAHUM

XapakTepus3yroT OKCUIbI, THIPOKCH IbI (OCHOBaHUS, aM(pOTEpHbIC
TUAPOKCUBI, KUCIIOPOACOAEPKAIINE KUCIOThI) U COJIU 10 IUIaHY:
COCTaB, CrlocoObl 00pa3oBaHMs Ha3BaHUIl, XapaKTepHbIE CBOIICTBA
u nonydeHue. KiraccupuuupyroT OKCUIBI, THAPOKCHIBI
(ocHOBaHwus, aM(OTEpHBIE THAPOKCUIBI, KUCIOPOACOACpIKAIINE
KHUCJIOTBI) U COJI 10 PA3IMYHBIM MTPU3HAKAM. Y4aTcst
MOATBEPKIATh XapAKTEPUCTUKY OTACIbHBIX ITPEACTABUTENIEH
KJIACCOB HEOPTaHWYECKUX BEIIECTB YPABHEHUSIMHU
COOTBETCTBYIOIIMX peaklnil. PacKppIBatOT B3aUMOCBA3b MEXKAY
KJIaCCAMU HEOPTaHUYECKUX COSIUHEHNHN, KaK TeHETUUYECKYIO

Knaccudukanus XuMuaeckux
peakuuii 0 pa3IudHbIM
OCHOBaHHUAM

Ypok ycBoeHHUs
HOBBIX 3HAHUU

OOBSICHSIOT IMTOHATHS «XHUMHUYECKAs peaKknuus», «KpCaKuu
COCIAMHCHHUA), KPCAKIIUHU PA3JI0XKCHUAY, KPCAKIIUH O6M€Ha»,
«pC€aKluu 3aMCIICHUS», «KPCAKITUH HeﬁTpaﬂPBaL(HH»,

BXOHHaH JUarHoCTU4YeCKas
pabota

YPpOK KOHTpOJIA
3HAHUU

«OK30TEpPMUYECKUE PEAKLIUN», «IHJOTEPMUYECKHE PEAKLIUN»,
«00paTUMBbIe PEaKIUNY», KHEOOPATUMBbIE PEAKLIUNY,
«OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINHY, KTOMOTE€HHBIE
peaKum», «reTePOr€HHBIE PEAKLIUN», «KaTAIUTHUECKUE PEAKIIUNY,
«HEKATaJTUTUYECKHUE PEAKIIUNY, «TEIIOBOH 3(PPEKT XUMUYECKOM
peakuuny». Knaccuuuupyror XuMHUuecKue peakiuu no
Pa3IMnYHBIM OCHOBAHU M. OHpC}IGJ’ISIIOT OKHUCIHUTEIIb U
BOCCTaHOBHUTEIb, TPOLIECCHI OKUCIIEHUSI U BOCCTAHOBIICHHUS.
Habo1a10T 1 ONKCHIBAIOT peaKkIMKi MEX/1y BElleCTBaMU

[TonsiTne o ckopocTn
XUMHYECKOW PEaKIUU.

Ypok —
HCCIIETIOBaHHE

OOBSCHSIOT UTO TaKOE «CKOPOCTh XUMHUUYECKOHN peakium.
IAPr'YMEHTHPYIOT BBIOOp €AMHUI] U3MEPEHHUS. Y CTAHABIIUBAIOT

Karanus

MPUYUHHO-CIIEJICTBEHHBIE CBSI3U BIHSHUS Pa3UYHbIX (DAaKTOPOB Ha
CKOPOCTh XUMHUYECKHUX peaknnii. Habmo1aoT 1 onuchIBaoT
PEaKIIUU MEXy BEUIECTBAMH C IMTOMOIIBIO0 PYCCKOTO (POJIHOTO)
S3bIKA U sI3bIKa XUMUU. [IpOBOISAT ONBITHI, MOTBEPKIAOIIUE

BaBUCHUMOCTb CKOPOCTH XUMHUYECKOH pCaKkru OT Pa3JIMIHBIX




‘(baKTOPOB

XuMHYecKHe peakunu B pactsopax (10 1)

6 DNEKTPOIUTHYECKAS VYpok - XapakTepu3yroT MOHATHS «QJIEKTPOJINTUYECKAs IUCCOLMALINS,

JUCCoLaIus UCCIJIEIOBAHUE | <OQJIEKTPOIUTHI», KHEIIEKTPOIUTHI». Y CTAHABINBAIOT IPUIHHHO-
CJIEICTBEHHBIE CBA3M MEKIY IIPUPOIOH 2JIEKTPOIUTA U CTEIICHBIO
€ro IMCCOLMALNU. Y CTAHABIMBAIOT IPUUNHHO-CJIEICTBEHHBIE
CBSA3M MEXKIY TUIIOM XMMHYECKOH CBSI3H B JJIEKTPOJINTE U
MEXaHU3MOM €ro JIUCCOLHUALNN.

7 OcHOBHBIE TIOJIOKEHUS VYpok ycBoeHus | XapakTepu3yrOT OHATHUS «CTENEHb TUCCOLMALUNY, «CUIIbHBIE
TEOPUU IEKTPOJIUTUUECKON HOBBIX 3HaHUI | JMEKTPOIUTHI», «CIIA0bIE SJEKTPOIUTHIY, «KATUOHBI», «AHHUOHBI»,
nuccormanuu (TO/) «KHUCJIOTBI», KOCHOBAHUS, «CONN». COCTaBISIOT ypaBHEHUS

NIEKTPOJINTUYECKON JUCCOLMALUHU KUCIIOT, OCHOBAHUN U COJIEH.

NnmocTpupytoT IprMepamMu OCHOBHbBIE TIOJIOKEHUSI TEOPUU

IEKTPOJINTUYECKON JUCCOLUALINH.

Pa3znuyaroT KOMIIOHEHTHI 10KA3aTENbCTB (TE3UCOB, apPT'yMEHTOB U

(hopMBI JOKA3aTeIbCTBA)

8 Xumnueckue cBoiictBa kucinor | KomOuHupoBaH | XapakTepu3yroT o0lIye XUMUYECKHE CBOMCTBA KUCIIOT C MO3ULIUN
B cBeTe TO/I HBIN YPOK TEOPHUH AIEKTPOIUTHUECKON auccoranuy. CoCTaBIsIIOT

MOJIEKYJISIPHBIE, ITOJIHBIE X COKPAILEHHBIE HOHHBIE YPABHEHUS
peaxkiuil ¢ y4acTueM KUCI0T. ApryMEHTUPYIOT BO3MOXKHOCTh

9 XUMUYECKHE CBOMCTBA KHUCIIOT VYpoxk- IIPOTEKAHUS PEAKIUI C yYaCTUEM KUCIIOT HAa OCHOBE ITpaBUJIa

B cBeTe TO/] MPaKTUKYM bepromnne u psga akTMBHOCTA MeTauIoB. [IpOBOASIT ONBITHI,
MOATBEPKTAIOLIUE XUMUYECKHE CBONCTBA KUCIIOT, C
cOOJTII0IEHHEM MPABII TEXHUKH Oe3oracHocTu. Habmogator u
OINMCBHIBAIOT PEAKIUH C YYaCTUEM KHUCIIOT C IIOMOILBIO PyCCKOTIO
(pozHOTO) SI3BIKA U A3BIKA XUMUU

10 XAMHYECKUE cBoiictBa | KomOunupoBan | CocTaBisIOT MOJEKYJSpHBIE, IOJTHBIE M COKpAIIEHHbIE HOHHBIE

OCHOBAaHUI B CBETE TEOPUU HBIN ypOK YPaBHEHHUs PEAKIUI C y4acCTUEM OCHOBaHUI. APryMEHTHUPYIOT

PIEKTPOJIUTUYECKON BO3MOKHOCTb ITPOTEKAHUS PEAKLIUN C y4aCTUEM OCHOBAaHUU Ha

CCOLMAIUN ocHoBe nipasuiia bepromie. [IpoBoaAT ONBITEL, TOATBEPKAAIOLIIE

XUMHUYECKHE CBOMCTBA OCHOBaHUH, ¢ COOMIOACHUEM MTPABHUII
TEeXHUKU Oe30macHOCTH. HaOmonaloT 1 OMMCHIBAIOT PEaKIMU C
y4acTHEM KHUCIIOT C MOMOIIBI0 PYCCKOT0 (POJIHOTO) sSI3bIKa U A3bIKA




XUMHUHU

11 XuMUYecKue CBOMCTBa coyield B | YPOK yCBOEHHUs | XapakTepH3yIT OOIMe XUMUYECKUE CBOWCTBA COJICH C MO3UIIUN
CBETE TEOpUU | HOBBIX 3HAHUN | TEOPUU IIEKTPOIUTHUECKOHN aucconranuu. COCTaBIsSIIOT
BIEKTPOJIUTUYECKON MOJIEKYJISIPHBIE, OJHBIE U COKPALIEHHBIE MOHHBIE YPAaBHEHUS
UCCOLMAlluU peakiuil ¢ yuactueM cojieii. ApryMeHTUPYIOT BO3MOKHOCTh
MPOTEKAHUS PEAKIIUM C y4acTHEeM COJIei Ha OCHOBE MpaBUiia
beptomne. [IpoBoAST ONBITHL, OATBEPHKIAIOIIUE XUMUYECKUE
CBOMCTBA COJICH, C COOJIFOICHUEM IIPABUJI TEXHUKH 0€30ITaCHOCTH.
Habmro1aroT 1 ONuchIBaIOT peakiMy ¢ y4aCTHEM COJIeH ¢
MOMOIIBIO PYCCKOT0 (POJIHOTO) SI3bIKA U SI3bIKA XUMUU
12 [TonsiTue o ruaponuse coyen KomOunupoBan | YcTaHaBIMBarOT 3aBUCUMOCTb MEX/1Y COCTABOM COJIH U
HBIN ypOK XapakTepOM TUIPOIu3a. AHATU3UPYIOT CPEay PacTBOpa COJIU C
MOMOIIIbI0 UHAUKATOPOB. [IpOrHO3UPYIOT THUIT THAPOIU3a COU Ha
OCHOBE aHAJIN3a €r0 (POPMYIIBI
13 ILp. Ne 1. Pemienne VYpoxk - VYyarcs oOpamatecsi ¢ nabopaTopHbIM 000pyAOBaHUEM U
HKCIIEPUMEHTAIILHBIX 33/1a4 10 MPAKTUKYM HarpeBaTeIbHBIMU TPUOOPAMU B COOTBETCTBHUU C IPaBHIIAMU
TeMe «DIEeKTPOTUTHIECKAS TeXHUKU Oe3omacHocTu. HabmonaroT CBONCTBA 3JEKTPOJIUTOB U
JIUCCOITUAITUS MPOUCXOASAIINX C HUMHU siBIeHUU. HaOmomaroT W ONHMCHIBAIOT
pPEaKIuu C y4acTHEM ODJIEKTPOJIUTOB C MOMOIIBIO €CTECTBEHHOTO
(pycckoro Wi pOJHOTO) fA3BIKA U SA3bIKA XUMUU. DOPMYITUPYIOT
BBIBOJIbI 110 PE3YyJIbTaTaM MPOBEAEHHOT0 YKCIIEPUMEHTA
14 O6o0menue u Ypok O06001IaI0T U CUCTEMATU3UPYIOT CBOU 3HAHUS 10 TEME:
CUCTEMATH3ALMA 3HAHUM 110 000011eHNs U «XHUMHYECKHE peaKnuu B pacTBOpPax 3JICKTPOIUTOBY. HpHMeHsHOT
TeMe «XMMHIECKHE PEaKIMK | CHCTEMATH3AIM | ya pakTHKE paHee M3yueHHbI MaTepHal, paboTas 110 TPYIIaM C
B PaCTBOPAX AJIEKTPOJIUTOBY» Y 3HaHUN 3/IaHHAMHU Pa3HOTO YPOBHSA CIOKHOCTH
15 K.p.Ne 1 o reme Ypok koHTpons | [IpuMeHsIOT Ha pakTUKe paHee U3YYEeHHBIN MaTepual, padoTtas mo
«XUMUYECKUE PEaKIIUH B TPYIIIaM C 3aIaHUSIMU PA3HOTO YPOBHS CJI0KHOCTH, BBITIOJIHSIOT
pPacTBOPAX ANEKTPOIUTOB KOHTPOJIBHYIO PadoTy.
HemeTanuabl U ux coeuHeHus (25 4)
16 OO6m1ast XapakTeprucTUKa Ypoxk — OOBACHAIOT 4TO Takoe HeMeTauTbl. CPaBHUBAIOT AJUTOTPOITHBIE
HEMETAaJUIOB UCCJIEI0OBAHUE | BUJOU3MEHEHHUS KUCI0poaa. PackpblBaTh MPUUMHBI AJITIOTPOIUH.

XapaKTepmyIOT XUMHNYCCKHUEC DJICMCHTBI-HEMCTAJIJIBI 1 HpOCTBIe
BEIIIECTBA-HEMETAJLIbI: CTPOCHUE, (PU3HUCCKUE U XUMHYCCKUE
cBolicTBa HeMETAIIIOB. OOBACHSIOT 3aBUCUMOCTb OKHCIUTEILHO-
BOCCTAHOBUTENIBHBIX CBOMCTB DIIEMEHTOB-HEMETAIOB OT UX




ITOJIOKCHHUS B Hepno/:[nquKoﬁ CHUCTEMEC XUMHNYCCKHUX 3JICMCHTOB
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Oobmas
XapaKTepUCTHKA 3JIEMEHTOB
VIIA rpynmnel — rajoreHoB

KomOunupoBau
HBIH YpOK

XapakTepu3yrT CTpoeHue, (PU3NICCKUE U XMMHUYECKUE CBOMCTBA,
MOJTydeHUE ¥ TIPUMEHEHHUE TaJIOTCHOB B IJIaHE 001IIero,
0COOCHHOTO U €IMHUYHOTO. Y CTAaHABIUBAIOT MPUYHMHHO-
CJICZICTBEHHBIE CBA3U MEXIY CTPOCHHUEM aToMa, XMMUYECKOM
CBSI3bI0, TUTIOM KPUCTANIMYECKON PEIIETKH rajJOreHoB, UX
(OUBUYECKUMU U XUMUYECKUMHU CBOWCTBAMH

18

CoennHeHnd TaJIOreHOB

Ypok ycBoeHUs
HOBBIX 3HAHUI

XapakTepu3yloT coCTaB, (pU3MYECKHEe W XHMHYECKHUE CBOWCTBA,
MOJIydeHUEe M  [PUMEHEHHE  COEIMHEHWM  TrajJoreHoB  C
UCIIOJIb30BAHUEM PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA XUMHUH.
HazpiBatoT coeauHeHHs] TajlloreHoOB MO (GOpMyJe U COCTaBISIOT
dbopMyaBl MO HMX Ha3BaHUIO. Y CTAHABIUBAIOT MPUYUHHO-
CJIE/ICTBEHHBIE CBSI3M MEXIY XHUMHUUYECKOW CBSI3blO, THUIIOM
KPUCTAJUIMYECKOM  PEIIETKH  COCOUHEHUN  TajlOreHOB,  HX
(bU3NYECKUMU U XUMUYECKUMU CBOWCTBAMHU.

[IpoBonsaT, HAOMIOAAIOT M ONMUCHIBAIOT XUMHUUYECKHN SKCIEPUMEHT
M0 PACMO3HABAHUIO TaJOT€HUI-MOHOB C COOIOJICHUEM MPaBHI
TEXHUKU OE30MaCHOCTH.

BhBINONMHSIOT pacyeTsl Mo XUMUYECKUM (popMmysiaM U ypaBHEHUSIM
peaKkuuii, MPOTEKAIOIINX C YI4aCTUEM COCITMHEHUI raJOT€HOB
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[Lp.Ne 2. «3yueHue cBOMCTB
COJISTHOM KHCJIOTBDY

Ypok-
IIPAaKTUKYM

VYuarcsi oOpamarbcsi ¢ J1abOpaTOpHBIM  O00OpPYJOBAaHUEM U
HarpeBaTeJIbHBIMU TNPUOOpPaMH B COOTBETCTBHUH C IIpaBUIIaMU
TeXHUKU Oe3omacHocTH. HaOnronaroT CBOMCTBa 3JEKTPOJIUTOB U
MPOUCXOJAIINX C HUMH sBieHUd. HaOmrogaroT M onMchIBaIOT
peaKuu € y4aCTHEM DJIEKTPOJIUTOB C IOMOIIBIO E€CTECTBEHHOIO
(pycckoro MM pOAHOrO) SI3bIKAa U fA3bIKA XUMHUU. DOPMYIHPYIOT
BBIBOJIBI 10 PE3YJIbTATaM ITPOBEJIEHHOIO dKCIIEPUMEHTA
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OO61as xapakTepuCcTHKa
anemMeHToB VI A -
xanpkoreHoB. Cepa

KomOunupoBan
HBIN YPOK

Jaror 00mIyr0 XapakTEepUCTHKY aToMaM, MPOCTHIM BEIIECTBAM H
COEIMHEHUSM XaJIBKOTE€HOB B 3aBUCHUMOCTH OT HX IOJIOKEHHS B
[lepnonnueckoii cucreme. XapakTEpU3yIOT CTPOCHHE, aJUIOTPOIIHS,
du3nyeckue U XMMUYECKUE CBOICTBA, MOJNydYeHHE M MPUMEHEHHE
CCPHI. VY cTaHaBIUBaroT MNPUYUHHO-CIICACTBCHHBIC CBA3H MCKIY
CTPOEHHEM aTOMa, XUMUYECKOW CBA3BIO, TUIIOM KPUCTAIIIMYECKON
peméTku cepbl, € GU3NIECKUMH U XMMHUYECKUMHU CBOMCTBAMH.
BhInonHsA0T pacy€Thl M0 XUMUYECKUM (hOpMYJIaM U ypaBHEHUSIM
peaxiui, NPOTEKAIOIIUX C YYaCTHEM CEpPBI.
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CepoBo10pOI ¥ CYIb(MUIBI

Kom0OunupoBan
HBIH YpOK

XapakTepusyroT coCcTaB, (pU3NIECKHE U XUMHUYECKUE CBOMCTBA,
MOJIyYeHUE U IPUMEHEHUE COEJUHEHNN CEPhI B CTETICHU
OKHUCIIEHUS -2 C UCTIOIB30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA U
A3bIKa XUMUU. Ha3bIBalOT cOeIMHEHNs Cephl B CTETIEHU
okucieHus -2 1o gopmyne u CocTaBisioT (GOPMYIIBI IO UX
Ha3BaHUI0. COCTABIISIIOT MOJIEKYJIIPHBIE U HOHHBIE YPABHEHUS
peaxkiuii, XapakTepU3yIMe XUMUUYECKUE CBOMCTBA COSTUHEHUM
CEpbI B CTETIEHU OKHUCIJICHUS -2.
OnuchIBalOT MPOLECCHl OKUCICHUS-BOCCTAHOBJICHHUSI, ONPEACIISIOT
OKUCIIUTEIb W BOCCTAHOBUTEIb W COCTABIISIIOT 3JIEKTPOHHBIN
OaJlaHC B peaKIMAIX C YIaCTHEM CEPbl B CTCIICHU OKUCJICHUS -2.
VYcranaBnuBaoT MPUYUHHO-CICACTBEHHBIE  CBSI3U  MEXKIY
XAMHYECKOM  CBSA3BIO, THUIIOM  KPUCTAUIMYECKOW  PEIIETKH
COETMHEHUH cepbl, UX (PU3NUECKHUMH U XMMHUYECKUMHU CBOMCTBAMHU
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KI/ICJIOpOI[HI)IG COCAMHCHUS CCPhBL

Komb6unupoBan
HBII YpOK

3anmuchBalOT (OPMYIIBI OKCHJIOB CEphl, HA3BIBAIOT UX, OMHMCHIBAIOT
CBOIMCTBA Ha OCHOBE 3HAHUM O KUCJIOTHBIX OKCHJIAX.
XapakTepu3ylT COCTaB, (PU3MYECKHE W XHUMHUYECKHE CBOMCTBA
CEpHOM KHCIJIOTHI KaK D3JEKTPOJUTA C HMCIOJb30BAHUEM PYCCKOIO
(pomHOTO) s13bIKA U si3bIKA XUMHUU. COCTaBISIOT MOJEKYJISIPHBIE H
VOHHBIC YPAaBHEHHMS PEAKLUMM, XapaKTEPU3YIOLIMX XUMHUUYECKHE
CBOIcTBa cepHO KHCIOThI. Pacro3HaioT cyiabaT-HOHBI.
XapakTepu3yrT CBOMCTBA KOHLIEHTPUPOBAHHOW CEPHOU KHUCIIOTHI
KaK OKHCIIUTENSI C MCIOJIb30BaHUEM PYCCKOTO (POJIHOTO) S3BIKA U
a3plka  XUMUU.  COCTaBIAIOT  ypaBHEHHUS  OKUCIUTEIbHO--
BOCCTAaHOBUTEJIBHBIX PEAKIIM METOJOM JIEKTPOHHOTO OanaHca.
BreImonHs0T pacu€Thl M0 XUMUYECKUM (GopMyTaM U YpaBHEHHSIM
peaknyii, MPOTEKAIOIIMX C YYACTUEM CEPHOU KUCIIOTBHI.
Habmo1a10T 1 ONMCHIBAIOT XUMUYECKUH SKCIEPUMEHT
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[T.p. Ne 3. «3ydeHne CBOHCTB
CEPHOU KUCIIOTBI»

Ypoxk —
MPAKTUKYM

VYyarcs oOpamarscss ¢ gabopaTopHbIM — 00OpyAOBaHHWEM U
HarpeBaTeIbHBIMU TPUOOpPaMU B COOTBETCTBHUU C IPaBHIIAMH
TexHuKH Oe3omacHocTu. HabmiomaroT CBOWMCTBA AIEKTPOJIUTOB U
MPOMCXOAAIIMX C HUMH sBIeHUU. HaOmrogaroT W ONKMCHIBAIOT
PCAKIUU C yJaCTHEM OJJIEKTPOJUTOB C IOMOIIBI0 €CTECTBEHHOTO
(pyccKoro WM POIHOTO) SI3bIKA U s3bIKA XUMUH. DOPMYIHPYIOT
BBIBOJBI 11O pe3yJ'II)TaTaM HpOBeJIeHHOFO 3KCHepI/IMeHTa
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Oobmas
XapaKTepUCTHKAa XMMUYECKUX
aneMeHToB VA rpynmsl. A30T

KomOunupoBau
HBIH YpOK

JlaroT 0OIIyr0 XapaKTEpPHCTHKY aToMaM, MPOCThIM BEIIECTBAM H
COCJIMHEHUSIM TTHUKTOT€HOB B 3aBUCHUMOCTH OT HMX TOJIOKEHHS B
[Tepunoanueckoii cucteMe. XapaKTEPU3YIOT CTPOSHUE, (PU3HUCCKUC
U XUMHYECKHUE CBOWICTBA, MOJY4YEHUE W IPUMEHEHHE a30Ta C
UCII0JIb30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA U S3bIKA XUMUHU.
Ha3piBatoT coemuHeHus a3zota 1o (GOpMysie W COCTaBIISIOT
dbopMyabl MO0 HMX Ha3BaHUIO. Y CTaHABIIMBAIOT MIPUYHUHHO-
CJICJICTBEHHBIE CBSI3M MEXKIYy CTPOCHHEM aToMa M MOJICKYJIbI,
BUJIOM XHWMHYECKOW CBSI3U, TUIIOM KPHUCTAJUIMYECKON PELIETKH
a30Ta ¥ ero (U3NIECKUMH U XUMHUYECKUMH CBOMCTBAMHU.
BeImomHsAI0T pacd€Thl Mo XUMUYECKUM (GopMmysiaM U ypaBHEHUSIM
peakiMii, MPOTEKAIIINUX C YYaCTUEM a30Ta
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Ammuak. Coiti aMMOHUS

Ypok ycBoeHHUs
HOBBIX 3HAHUU

CocraBistor  ¢GopMyabl IO HUX Ha3BaHMAM.  3alMChIBAIOT
MOJIEKYJIIPHBIE U HOHHBIE YPABHEHMS PEAKLUM, XapaKTepU3yOIIHe
XMMHUYECKHE CBOMCTBA aMMHaka U cojell aMMoHHsA. COCTaBIsAOT
YPAaBHEHUs OKHUCIHUTEIBHO- BOCCTAHOBUTEIBHBIX PpEAaKIUN C
y4acTHEM aMMMaKa C IIOMOLIbIO 3JIEKTPOHHOr0 OajaHca.
VYcTaHaBIMBaKOT MPUYMHHO-CIEACTBEHHBIE CBS3U MEXIY BUAAMH
XUMUYECKUX CBS3€H, TUIIAMHU KPUCTAIUIMYECKUX PEIIETOK aMMHUaKa
U cojell aMMOHHUA U UX (QU3NYECKUMH U XUMUYECKUMHU
cBoiictBamu. [IpoBoasaT, HaOJIIOAAIOT U ONMUCHIBAIOT XUMHMUYECKHUH
AKCIIEPUMEHT I10 PACIIO3HABAHUIO MOHOB aMMOHHUS C COOJI0IEHUEM
NPaBUJI TEXHUKH O€30IaCHOCTH.

BbImonHAI0T pacyé€Tl M0 XUMUYECKUM (opMyJaM U ypaBHEHUSIM
peaxkLtii, IPOTEKAIOIIMX C yYaCTUEM aMMHUAaKa
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IL.p.Ne 4 «lonyuenue
aMMHaKa ¥ U3y49eHHE eTO
CBOWCTB»

Ypok -
IIPAKTUKYM

[Tomyuator, coOuparoT W pacmo3HalOT amMMmuak. Paboraior ¢
nabopaTopHBIM 000PYIOBAHUEM U HarpeBaTEILHBIMHU TPHOOpPaMU B
COOTBETCTBUU C MpaBUIaMH TEXHHUKH Oe3omacHocTH. Habmromaror
U ONHCHIBAIOT XUMHUYECKHUU OKCIICPUMCEHT C IMOMOMIBIO PYCCKOIo
(pomHOTO) s3bIKA W sI3bIKA XUMHUU. DOPMYIHUPYIOT BBIBOJABI IO
pe3yibTaTaM TPOBEJACHHOrO 3KcrnepuMeHTa. COTpyIHHYAIOT B
npolecce y4eOHOro B3auMOICHCTBUS MIPH paboTe B rpymnmax
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Kucnopoaconepxkaiiue
COCIMHECHMS a30Ta

Ypok -
UCCIIeTOBaHHE

3anuchIBalOT peaklni, XapaKTepU3YIOLIUe XUMUYECKUE CBONCTBA
OKCHJIOB a30Ta.Y CTaHaBIMBAIOT MPUYMHHO-CIIEICTBEHHBIEC CBS3H
MEXIYy BHJIOM XHMHUYECKOW CBSA3MU, THUIIOM KPUCTALIUYECKOU
pPEIIETKH OKCHUJOB a30Ta M HMX (U3MYECKUMU U XUMHUYECKUMU
cBoOlcTBamMu. XapaKTEepU3ylOT COCTaB, (PU3MYECKHE M XUMUYECKUE
CBOMCTBAa Aa30THOM KHUCJIOTBI KaK »3JIEKTPOJIUTA, NPUMEHEHHE C
UCII0JIb30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMUH.

3anuchIBalOT MOJIEKYJIIPHBIE M HMOHHBIC YPaBHEHHS pEaKkIui,
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Kucnopoacoaepxatiue
COCIMHECHMS a30Ta

KomOunupoBau
HBII YpOK

XapaKTEPU3YIOIIMEe XUMHUYECKHE CBOMCTBA a30THOM KHMCIIOTHI Kak
anekTposuTa.llpoBoar, HAOMIOAAIOT M ONMUCHIBAIOT XUMHYCCKHUI
AKCIIEPUMEHT, XapaKTEePU3YIOIINH CBOMCTBA a30THOM KHCJIOThI KakK
AIEKTPOJINTA, C COOTIOICHUEM TTPaBUJI TEXHUKU 0€30MaCHOCTH.
XapakTepus3ylT a30THYIO KUCIIOTY KaK OKUCTUTENb. COCTaBIISIOT
YpaBHEHUS OKUCIUTEILHO-BOCCTAHOBUTEIbHBIX PEAKIIUH,
XapaKTePU3YIOIINX XUMHUYECKUE CBOMCTBA a30THON KUCIIOTHI KaK
OKHCIIUTENS, C IIOMOIIBIO AJIEKTPOHHOTO OanaHca. [IpoBoasr,
HaOJII0/TAI0T U OMHUCHIBAIOT XUMHUYCCKHH IKCIICPUMEHT,
XapaKkTepU3YIOIIUM CBOMCTBA a30THOM KUCJIOThI KAK OKUCIUTEIS, C
COO0JII0ICHHEM MPABHII TEXHUKHU 0€3011aCHOCTH
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®ocdop u ero coequHEHH

Ypok -
IIPAaKTUKYM

XapakTepu3yloT  CTpPOGHHME, AIOTPONHI0,  (usnueckue U
XUMUYECKHE CBOICTBA, MOJy4YeHHWE U mpumeHenue ¢docdopa ¢
UCIIOJIb30BAaHUEM PYCCKOTO (POIHOTO) SI3bIKA U S3bIKA XUMHH.
CaMocCTOATEIbHO ONMUCHIBAIOT CBOWcTBa okcua ¢ocdopa(V) kak
KHCJIOTHOT'O OKCHJIa U CBOHCTBA OpTO(POCHOPHONH KHCIOTHI.
HpOBO)IS[T, Ha6J'IIOJIaIOT 7 OIMMCBHIBAIOT XUMHYECCKHUH OKCIICPUMCHT C
coONIIoJIeHeM TNpaBWI TEXHUKU Oe3zomacHocTU. Pacro3HaroT
docdar-nonsl
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Obmas
XapaKkTEepUCTHKA 3JIEMEHTOB [V
A- rpynmsl. Yriepon

Ypok
0000IIICHHS U
cUcTeEMaTH3aIu
W 3HAHWH

JlaroT oO0myr0 XapakTEepUCTHKY aToMaM, MPOCThIM BELIECTBAM U
COETMHEHUSAM 3JIeMEHTOB IV A- rpynmbl B 3aBHCUMOCTH OT HX
nosoxkeHnss B Ilepuoguueckoit  cucreme.  XapaKTepU3YIOT
CTpOEHHE, aJUIOTPONHI0, (U3NYECKHE M XUMHUYECKHE CBOMCTBA,
NOJydeHHEe M NpUMEHEHHE aMOp(HOro yriepoja U ero COpToB C
HCIIOJIb30BAaHUEM PYCCKOTO (POJHOTO) S3bIKA U SI3bIKA XUMHUHU.

CpaBHMBAIOT CTPOCHHUE U CBOMCTBA anMa3a U rpaduta. OnuChIBalOT

OKHCIINTEILHO-BOCCTAHOBUTEIILHBIC CBOMCTBA yriepoaga




31

Kucnopoaconepxkaiiue
COCTMHEHUS yriiepoja

KoHTtpoisbHO-
00o00maromuii

YPOK

XapakTepu3yloT cocTaB, (pU3MYECKHE W XHMHYECKHUE CBOWCTBA,
MOJIyYeHUE U MPUMEHEHUE OKCHUIOB YyIJIepoJia ¢ MCIOJIb30BAaHUEM
pycckoro (poaHOro) si3bIKa M SI3bIKa XUMHUHU. Y CTAHABIMBAIOT
MPUYMHHO-CJIEICTBEHHBIE CBA3M MEXAY BUAAMH XHUMHYECKHUX
CBSI3€M, TUIIAMHU KPUCTAJUNIMYECKUX PELIETOK OKCUIOB YIJIEPOJa, UX
buznyecKUMU M XUMHUYECKHMMHM  CBOMCTBaMH, a  TaKxke
npuMeHeHneM. CoOMIOIaI0T TpaBHiia TEXHUKH 0€30MacHOCTH MPHU
UCIOJIb30BAaHUU TIE€YHOTO OTOIUICHHS. XapakTepU3yloT COCTaB,
bu3nyYecKue W XMMHYECKHE CBOWCTBA, TIOMYyYCHUE U MPUMEHEHUE
YTOJIBHOM KUCIOTHI U €€ coliel (kapOOHATOB M THAPOKapOOHATOR) C
UCIIOJIb30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMHH.
WnmocTpupyroT 3aBUCUMOCTb CBOMCTB COJIEH YrOJbHOM KHCIOTHI
OT uX cocTaBa. [IpoBoasT, HAOIIOJAIOT 1 OMUCHIBAIOT XUMHUICCKHI
HKCIIEPUMEHT C COOIIOICHUEM MTPABHII TEXHUKH 0€30MacHOCTH.
Pacnio3nator KapOOHAT-UOH. BrIMOIHAIOT pacy€Tel 1O
XUMHUYECKUM (OpMyliaM M YPaBHEHUSM PEaKIHii, TPOTEKAIOUINX C
y4acTUEeM COEUHEHHH yriepoaa
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ILp. Ne 5. «ITomyyenune
YIJIEKUCIIOTO Ta3a U U3y4YEeHHE
€ro CBOMCTB»

Ypoxk —
MPAKTUKYM

[Tomyyaror, coOuparOT M  pPACIO3HAIOT  YIJIEKUCIBIA  ras.
HaGnronaroT 1 onuChIBalOT XMMUYECKHM SKCIIEPUMEHT € MTOMOILBIO
pycckoro (poaHOro) s3plka M sA3bIKA XUMHH. DOpMyIUPYIOT
BBIBOJIBI 110 PE3YJIbTaTaM IIPOBEIEHHOIO dKCIIEPUMEHTA.
CoTrpyaHuyaloT B Ipolecce Y4eOHOTro B3aUMOAEWUCTBUS IPHU
pabote B rpymnmnax
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YrieBo1opoasl

KomOunupoBan
HBIN YPOK

XapakTepu3yloT OCOOEHHOCTH COCTaBa M CBOMCTB OPraHUYECKUX
coenMHeHUN.  Pa3nuuaror  mpenenbHbIE UM HENPEIEIbHBIC
yriaeBogopoabl.  HaspiBatoT M 3amuchiBaloT  (OPMYIIBI
(MONeKynsipHbIE M CTPYKTYPHBIE) Ba)KHEHIIMX MpeiCcTaBUTENEH
yriaeBonopoAos. Ilpennaraior SKCIEPUMEHT IO PaclO3HABAHUIO
COCTMHEHUH HeTpeebHOr0 CcTpoeHus. HabmomaroT 3a Xomom
XMMHUYECKOTO IKCIIEPUMEHTA, ONUCHIBATh €r0 U JI€JaTh BBIBOJIbBI Ha
OocHOBe HabOmoneHud. OUKCUPYIOT pe3yiabTaThl AKCIEPUMEHTa C
MOMOIIIBIO PYCCKOTO (POJHOTO) fA3bIKA, a TaKXe C IOMOIIbBIO
XUMHUYECKHX (OPMYII U YypaBHEHHI.
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Kucnopoaconepxkariiue
OpPraHUYECKUE COCTMHEHUS

KomOunupoBau
HBIH YpOK

XapakTepu3yoT CIHPTHI, KaK KHCJIOPO/ICOIepIKAIIIE
opranuyeckue coeauHeHHs. KiaccupuuupyroT COupTH 10
ATOMHOCTH.

HasbiBaroT mpezacraBuTeNeil OIHO- W TPEXATOMHBIX CHUPTOB H
3aMUCHIBAIOT U3 (DOPMYIIBI.

XapakTepu3yoT KHCIIOTHI, KaK KHCJIOPOJICO/IEpIKAIIIHE
OpPraHUYeCcKHe COSTUHEHHUS.

HaspBatoT  mpencraBuTeneldl TpENeNbHBIX M HEMpelIesbHBIX
KapOOHOBBIX KHCIIOT M 3aIUCHIBAIOT U3 (DOPMYIIBI.

35

Kpemuuii u ero coeiuHeHust

KomOuHupoBaH
HBIN YPOK

XapakTepus3yloT CTPOCHHE aTOMOB M KPHUCTAIUIOB, (hU3MYECKHE U
XMMUYECKHE CBOMCTBA, IOJyYe€HHWE M TPUMEHEHUE KPEMHUS C
MCIOJIb30BAaHUEM PYCCKOTO (POTHOTO) SI3bIKA U SI3bIKA XUMHUU.

YcranaBiuBaioT MPUYUHHO-CIICACTBEHHBIE  CBSI3U  MEXIY
CTPOCHHEM  aTOMa, BHJIOM  XUMHUYECKOH  CBS3M, THUIIOM
KPUCTAIMYECKOH PEMETKH KPEeMHHS, ero (U3HYECKUMU U
XUMUYECKHMH CBOMCTBAMHU. BBIMOIHAIOT pacuy€Thl 10 XUMUYECKUM
dbopMmynaM U ypaBHEHHUSM pEaKIUi, MPOTEKAIOUIUX C y4acTHEM
KPEMHUS U €r0 COeIMHEeHUN. XapaKTepu3ylT COCTaB, (U3HUECKUE
U XUMHYECKUE CBOMCTBA, MOJYYCHUE U MPUMEHEHUE COCTUHEHUN
KPEMHHSI C UCIIOJIb30BAHUEM PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA
xuMud. CpaBHUBAIOT TUOKCH/IBI yTIepoa U KpeMHaus. OUChIBAIOT
BAKHEWILIME THUIBI TPUPOAHBIX COENMHEHMM KpPEMHHUs Kak
OCHOBHOTO 3JIEMEHTa JUTOC(epbl. Pacrio3HaroT CHIIMKAT-UOH
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CunukaTtHast
MPOMBIIIIICHHOCTD

Ypok ycBOeHHs
HOBBIX 3HAHUN

XapakTepu3ylT CHIIMKATHYIO IPOMBIIIEHHOCTh U €€ OCHOBHYIO
MPOAYKIIHIO. Y CTAaHABIMBAIOT aHAJTOTUH MEXY Pa3IMUHBIMU
OTpaCIISIMH CUJTMKATHOW MPOMBIIIJICHHOCTH
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[TonyueHnne HemeTawIOB

Ypok ycBoeHus
HOBBIX 3HAaHUN

OnuchIBalOT HAXOXKACHHUE HEMETAIIOB B IPUPOJIE. XapaKTEPU3YIOT
(b paKIMOHHYIO TIEPErOHKY )KHUIKOTO BO3yXa KaK COBOKYITHOCTb
(UBUYECKUX MPOIECCOB. APTYMEHTUPYIOT OTHECEHHE aKTUBHBIX
HEMETAJUIOB K OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIM MPOLIECcCaM
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[TonyuyeHne BaxHEUIITUX
XUMHUYECKUX COCAUHCHUU

Ypok -
IIPAKTUKYM

XapakTepus3yroT XUMHU3M, ChIpbE, ammapaTypy, HayqHble
MPUHLIMIIBI ¥ IPOYKIINIO IPOU3BOCTBA CEPHON KHCIIOTHI.
CpaBHUBAIOT IPOU3BOJICTBO CEPHON KHCIIOTHI C IPOU3BOJICTBOM
aMMuaKa
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O0001IIEHIE IO TEME
«HemeTaiibl 1 X COCAUHEHUS

KomOunupoBau
HBIH YpOK

[TpoBoOAST OIIEHKY COOCTBEHHBIX TOCTHKEHUI B YCBOCHHH TEMBI.
Koppektupytor cBoM 3HaHHS B COOTBETCTBUHU C IUIAHUPYEMBIM
pesynbratoMm.  [lomydaror  Xxumudeckyrwo  uHpOpManud U3
pa3IMyYHbIX HUCTOYHUKOB. [IpencraBisior mHbOpMaALUIO MO TeMe
«Hemeramib» B BUAE TaOJHII, CXEM, OTIOPHOTO KOHCIIEKTA, B TOM
yucie ¢ npuMeneHueM cpencts KT
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K.p. Ne2 1o reme:
«Hemeramsl u ux
COCTMHEHUS

Ypok -
KOHTPOJIA
3HAaHUH

[TpuMeHSIOT Ha IPAaKTUKE paHee U3YYEHHBI MaTepHual, padboTas mo
IpylnnaM ¢ 3aJaHUsAMM Pa3HOIO YPOBHS CJIOXKHOCTHU, BBIIOJIHSIOT
KOHTPOJIBHYIO PadoTy.

MeTasibl 1 ux coequnenus (17 4)
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TTonoxeHHUe METAIIOB B
[lepuonuueckon cucreme,
CTPOEHUE aTOMOB M KPUCTAJIJIOB

Ypok ycBoeHUs
HOBBIX 3HAHUN

OOBACHAIOT YTO  Takoe  MeTauibl.  Pasnmuuaror  popmer
CYIIECTBOBAHUS METAJJIOB: JIEMEHTHI U ITPOCThIE BEIIECTBA.
XapakTepu3yloT  XMMHYECKHE  3JIEMEHTBI-METAJIBl 10  HUX
nonoxenuto B llepuommueckoit cucreme JI. M. Menpaeneena.
[IporHo3upyoT CBONCTBA HE3HAKOMBIX METAJUIOB IO IMOJIOKECHUIO
B Ilepuogmueckoi cucreme XuMHUeckux snemeHtoB J[. H.
MengeneeBa. YCTaHABIMBAIOT  MPUYMHHO-CIICACTBEHHBIE CBSI3U
MEX]ly CTPOCHHEM aroMa, BHUJOM XHUMHYECKOM CBSI3H, THUIIOM
KPUCTAJUIMYECKON PEIIETKH METAJJIOB — IPOCTBIX BEHIECTB U UX
CO€OUHEHUI
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O01mMe XUMHIYECKUE CBOMCTBA
METaJIJIOB

KomOunupoBan
HBIN YPOK

OOBACHSIOT YTO TAKOE PSAJ AKTHBHOCTH METaUIOB. [IprMeHsIOT ero
JUIS XapaKTePUCTUKH XMMUYECKHX CBOMCTB MPOCTHIX BELIECTB-
MeTauioB. O000IIAI0T CUCTEMY XMMUYECKUX CBOMCTB METAJJIOB
KaK «BOCCTaHOBUTENbHBIE CBOMCTBa». COCTABIISAIOT MOJIEKYJIISIPHBIE
YpaBHEHHSI PEaKIINiA, XapaKTePU3YIOIINX XUMUIECKHAE CBOHCTBA
METAJUIOB B CBETE YUEHHUSI 00 OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
Ipoleccax, a peaklliy ¢ y4aCTUEM AJIEKTPOJIUTOB, IPEACTABIATh
TakXe U B MOHHOM Bujie.HaOmronaroT 1 onMchIBaOT peakiuu
MEX/1y BEIIeCTBaMU C ITOMOIIBIO PYCCKOTro (POAHOIO) SI3bIKA U
A3bIKa XUMUH. CaMOCTOSITEIBHO POBOISAT OTIBITHI,
MOJITBEPKTAIOIINE XUMUIECKHAE CBOMCTBA METAIIIIOB C
co0JII0JIEHHEeM IIPABUJI TEXHUKH OE€30IIaCHOCTH
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OO6m1ast XapaKTeprucTUKa
[IEJIOYHBIX METAIIOB

VYpok ycBoeHUs
HOBBIX 3HAaHUN

OOBSCHAIOT JTHUMOJIOTHIO  HA3BaHUS  TPYMNIBI  «IIEJIOYHBIC
MeTauTbl». JatoT OOIIyH XapaKTEPHCTHKY IIEIOYHBIM MeTajiaM
0 MX TMOJOXEeHHI0 B [lepuonnyeckol cucTeMe XHUMHYECKHX
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OO6m1as xapakTepucTuka
HIEJIOYHBIX METAJUIOB

KomOunupoBau
HBIH YpOK

anemenToB /I. 1. Menzaeneena.

XapakTepu3ylT CTpoeHHEe, (PH3UYCCKUEe M XUMHUYCCKHE CBOMCTBA
IIEJIOYHBIX METAJUIOB B CBETE OOIIET0, 0COOEHHOTO U €AMHUYHOTO.
[IpenckaspiBarOT (HU3NYCCKUEC M XMMHYECCKHE CBOMCTBA OKCHJIOB M
TUJPOKCUJIOB IIEJOYHBIX METAJVIOB Ha OCHOBE HX COCTaBa H
CTPOCHUS u MOJITBEPKIATh MPOTHO3bI YpPaBHEHUSIMU
COOTBETCTBYIOIIUX peakuuil. [IpoBoAsIT pacué€rbl M0 XUMHYECKUM
dbopMylaM W ypaBHEHUSM PEAKIUH, MPOTEKAIOMINX C y4aCTHEM
HIEJIOYHBIX METAJJIOB U UX COCTMHEHUH
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OO01mas XxapakTepuCcTHKa
[11€]I0YHO3EMETbHBIX
METaJJIOB

Ypok ycBoeHus
HOBBIX 3HAHUN

46

OO61mas xapakTepucTHKa
I1eJI0YHO3EMENIbHBIX
METAaJIJIOB

KomOuHupoBan
HBIN YPOK

XapakTepu3ylT CTpoeHHEe, (PH3UYSCKUEe M XUMHUYCCKHE CBOMCTBA
MIEJI0YHO — 3€MEIbHBIX METAJUIOB B CBETE OOIEr0, 0COOSHHOIO U
CANHHUYHOTO. HpeI[CKaBI)IBaIOT q)HBquCKHe 158 XUMHUYCCKHUC
CBOMCTBAa OKCHUJOB M THIAPOKCHUIOB MetaioB |IA rpynmel Ha
OCHOBE HMX COCTaBa W CTPOCHHS W IMOJATBEPKIAIOT IPOTHO3bI
YpPaBHEHUSMH COOTBETCTBYIOIIUX PEAKIIMI.

[TpoBoasIT pacy€Thl MO XUMHUYECKHM (OPMYJIaM M ypaBHEHUSM
peakuMii, TPOTEKAOUMX C y4aCTUEM IIEJOYHBIX METAIOB M UX
COCIMHEHU N
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KécTkocTh BOJIBI U CLTOCOOBI
€€ ycTpaHeHUs

Ypok ycBoeHHUs
HOBBIX 3HAHUU

OOBACHAIOT UYTO TaKO€ <OKECTKOCTb  BOAb».  Pasnuyaror
BPEMEHHYI0O M TIOCTOSHHYIO JKE€CTKOCTh BOJbl. Ilpemmarator
CHOCOOBI YCTpaHEHUS JKeCTKOCTH BOJbl. [IpoBOIAT, HAOMIONAIOT U
ONMCHIBAIOT XUMHUYECKHH IKCHEPUMEHT, ¢ COOIOCHUEM MpPaBUIl
TE€XHUKU 0€30MaCHOCTH
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[L.p.Ne 6. «Ilonyuenue
JKECTKOM BOJBI U CIOCOOEI €€
YCTpPaHEHUS

KomOunupoBan
HBIN YPOK

[Tonyyaror, coOuparOT ¥ Ppacmo3HAIOT YIJICKUCIBIA  Ta3.
Ob6parmarotcs c 1abopaTopHBIM o0opynoBaHEM u
HarpeBaTeIbHBIMU MPUOOpPAMH B COOTBETCTBHUH C TIPaBHIIAMHU
TeXHUKHU Oe3omacHocTH. HabmonaoT U OMHCHIBAIOT XUMHUYECKHIA
AKCIIEPUMEHT C TIOMOIIBIO PYCCKOro (POAHOTO) SI3bIKA M SI3BIKA
xumur. DOpMyTUPYIOT BBIBOJABI MO pe3ylbTaTaM IMPOBEACHHOTO
skcnepuMenTa.  COTpyAHHYAlOT B Tporecce  ydeOHOTro
B3aMMOJICICTBHS MPHU padOTe B Tpymmax
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ATTIOMUHHI U €T0 COeTUHEHUS

VYpok -
MIPaKTUKYM

XapakTepru3yroT ATFOMUHHUH 10 €ro MoJIoKeHuto B [leproanueckoit
cucteme xumuueckux snemeHToB J. . MenneneeBa. OnucheiBatoT
CTpoeHHe, (GU3NYECKHe W XUMHUYECKHE CBOWCTBAa aJIOMUHUSA,
MIOATBEPKasl UX COOTBETCTBYIOIMMH YPAaBHEHUAMH PEAKIUN.

OOBSICHSIIOT JIBOMCTBEHHBIN XapakTep XHUMHUYECKHUX CBOMCTB




OKCHJIA ¥ THIPOKCHJIA AITFOMUHUS.
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Keieso

Ypok ycBoeHus
HOBBIX 3HAHUI
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CoenHEeHNS KETe3a

KomOunupoBau
HBIH YpOK

XapakTepu3yroT MOJ0KeHue xene3a B llepruonnueckon cucreme
xumuueckux dneMeHTtoB J[. WM. MenaeneeBa, 0COOEHHOCTH
cTtpoeHusi aroma. OmnuchBaOT (PU3NYECKHE ¥ XUMHYECKUE
CBOIiCTBa  ’Keje3a, IMONATBEP)KIass UX  COOTBETCTBYIOLIUMH
ypaBHeHUSIMH peakiuuid. OOBSICHIIOT HAIMYUE JABYX T'€HETUYECKHX
psnoB coenuHeHuWit kenesa Fe+ u Fe™ . Vcramasmusaror
3aBHCHMOCTh OOJNacTell NMPUMEHECHHs JKeje3a U €ro CIUIABOB OT
cBoiictB. [lpoBomar pacu€Tel MO XUMHYECKMM QopmyaaM u
YpaBHEHUSAM PEAKIUN, MPOTEKAIOIINX C y4aCTUEM JKelie3a U €ro
coenuHeHuil. HaOmomalOT U OMHUCHIBAIOT —PEAKIMH  MEXKAY
BEUIECTBAMHM C IOMOILIBIO PYCCKOIO (POJHOT0) fA3bIKa U SI3bIKA
XUMHH
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ILp. Ne 7 «Pemienue
BKCIIEPUMEHTAIBHBIX 3a71a4 110
TeMe «MeTayuibl»

Ypok-
MPAKTUKYM

OKCIEpUMEHTAIBHO ~ MCCIEAYIOT CBOMCTBA METAUIOB W WX
COCIMHCHUH, pEIIaTh OJKCICPUMEHTAJIbHBIE 3a/Jadyd [0 TEME
«Metammely. PabortaroT ¢ smabopaTopHbIM 00OpPYyIOBaHUEM H
HarpeBaTeIbHBIMU TPUOOPaMHU B COOTBETCTBHU C IIPaBUIIAMH
TeXHUKH Oec3omacHOoCTH. HaOirogaroT CBOMCTBA METANIOB M HX
COCIMHCHUN W SBJICHUH, MPOUCXOASIHUX ¢ HUMHU. OINKCHIBAIOT
XUMHAYECKHM  dKcHepuMeHT.  DOpMylIupyOT  BBIBOJABI IO
pe3ynbTaTaM IMPOBEICHHOTO 3KcrepuMeHTa. OnpeaensroT (MCXoas
13 yueOHOH 3a7aun) HEOOXOIUMOCTh UCIOJIb30BAHUS HAOIIOICHUS
WJIH DKCTIEPUMEHTA

53

Koppo3us MeTaioB U crocoObl
BaIllUTEI OT HEE

Ypok ycBoeHus
HOBBIX 3HAaHUU

OOBSICHSIOT YTO Takoe KOppo3us. Pa3nnyaroT XUMHUYECKYI0 U
AIIEKTPOXUMUYECKYI0  KOppo3uu.  MIUIIOCTPUPYIOT — MOHSATHS
KKOPPO3HSI», «XUMHUECKash KOPPO3US», «IIEKTPOXUMHUYECKas
KOppO3Us» TpHUMEpaMH. XapaKTEepPU3YIOT CIIOCOOBI  3aIlMUTHI
METAJIJIOB OT KOPPO3UHU
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MeTaiutbl B IpUPOJE.

VYpok ycBoeHus
HOBBIX 3HAaHUN

55

[ToHsATHE O METAIITypTrUU

Ypok- cemuHap

Knaccudumupyror ¢popMbl IpUPOIHBIX COSTUHEHU METAJITIOB.
XapakTepu3yloT OOIIMe CHOCOOBI MOJYYEeHUS METaJUIOB: IHPO-,
TUPO- U DJIEKTPOMETAUTYPTHH.

KoHkpeTn3upyloT 3T cmocoObl TpuUMepamMH | YpaBHEHHUSIMHU
peaxiuil ¢ COCTaBJICHUEM AIEKTPOHHOIO OallaHca.

OnuchIBalOT TOMEHHBIN IPOLIECC U ANEKTPOIUTUUECKOE MOTyYeHHE
METaJIJIOB.




Pasnuyaror uépHble M LIBETHBIE METAJUIbI, YYTYHBI U CTAIU
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O000111eH1E 3HAHUH 110 TEME
«MeTanbl»

O000aronmin
YPOK

O06001IaI0T U CUCTEMATU3UPYIOT CBOU 3HAHUS 10 TEME:
«Mertamibiy. [[puMEHSIOT Ha IPAKTUKE paHEE U3YUCHHBIN
MaTepuai, paboTas 1Mo TpyImaMm ¢ 3aJaHUSIMHU Pa3HOTO YPOBHS
CJI0HOCTHU
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KontpomnbHast padot 3 mo teme
«MeTanbl»

YpOoK KOHTpPOIIA

[TpuMeHsIIOT Ha ITpaKTUKE paHee U3YUYEHHBII MaTepuall, padoras 1o
IpynIaM ¢ 3aJaHUsIMU Pa3HOIO YPOBHS CJIOKHOCTH, BBIIIOJIHSIOT
KOHTPOJIBHYIO PadoTy.

Xumu

sl M OKPY KAIOIIast

cpena (2 4)
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XuMuueckas
JIaHETHI 3eMIIA

OopraHu3aus

KomOunupoBau
HBII YpOK

WuTerpupytor cBeneHus mo Gpusudeckoi reorpaduu B 3HAHUS O
XHUMHUYECKON OpraHu3aliy TIaHeThl. XapaKTepH3yOT
XUMUYECKUM COCTaB r€0JIOTMUECKUX 000JI0UeK 3eMITH.
PazniuaroT MUHEpaJIbl M TOPHBIE TIOPOJIBI, B TOM YHCIIC U PYJIbI
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OxpaHa
OKpY’KaroIlel cpebl OT
XUMHUYCCKOI'O 3arpsA3HCHUA

Ypok — cemuHap

XapakTepusyroT HMCTOYHUKHU XUMHYECKOTO 3arpsi3HCHUS
OKpyXkaromie cpeabl. ONUCBHIBAIOT TI00ANbHBIE IKOJIOTUYECKUE
npoOJeMbl  YeJIOBEUYECTBa, CBSI3aHHBIE C  XUMHYECKUM
3arpsizHeHueM. [lpemmaralor nmyTM MHUHMMH3alUd BO3JAEHCTBUS
XAMHYECKOrO 3arpsi3HEHUs Ha OKpyxawilyw cpeay. [IpuBoast
IpUMEpPhl MEXIYHAPOJHOTO COTPYAHHUYECTBA B 00JACTU OXPaHbI
OKPYKAIOIIEH Cpeibl OT XUMUUYECKOTO 3arpsiI3HEHUS

O000IeH e 3HAHUA IO XUMHUHU 32 K

PC OCHOBHOI IIKOJIbI.
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BemecTtBa

O0o0maromumii
YpOK

[TpencraBmstor uHGopManuio no teme «llepuonnyeckuii 3aKoH u
[Tepuonnueckass cucrema JI. M. MenneneeBa B CBET€ TEOpUH
CTPOCHHUSI aToMa» B BHJIE TaOJIUI], CXEM, OIOPHOI'O KOHCIIEKTa, B
ToM uHncie ¢ npuMeHenneM cpeacts MKT. Belmonusaor tecToBbIe
3ajanus no teme. Ilpeacrasmstor nuHbopmanuoo no teme «Bujel
XUMHAYECKHX CBSA3€M W THUNBl KPUCTAUINYECKHX PEMIETOK.
B3anMocBsI3b CTPOEHUS U CBOMCTB BEIIECTB» B BUJE TaOJIUII, CXEM,
OINOPHOTO KOHCIIEKTa, B TOM 4ymcie ¢ npuMeHeHnem cpenacts MKT
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XHUMUUecKue pcaknuun

O0o0maromumii
YPOK

[TpencraBmsitor  umHbopmanmoo 1o  Teme  «Kmaccudukarus
XMMHYECKUX pEeaKIUil 10 pa3iaudHbIM Ipu3HakaM. CKOpoCTb
XMMUYECKUX peakuuil» B BUAE TaOJUI, CXEM, OIOPHOrO
KOHCIIEKTa, B TOM 4ucie ¢ mnpumeHeHneMm cpencts MKT.
BrimonHA0T TecTOBBIE 3anaHusa no Teme. Xapakrepusyror OBP,
OKHCIIUTENb U BOCCTAHOBHTEIIb.
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(OCHOBBI

O000marommi

XapakTepu3yloT o0111e, 0COOCHHbIE U WHAWBUYAIbHbIE CBOMCTBA




HEOPraHUYEeCKOM YpOK KHUCJIOT, OCHOBAHMWH, COJIEM B CBETE TEOPUHU IJICKTPOJIUTHYECKOU
XUMUU JUCCOIMAIMU.  APryMEHTHPYIOT  BO3MOXXHOCTb  IPOTEKaHUS
63 (OCHOBBI OO6oOmarmuii | XMMUYECKUX pPEAKUUid B pacTBOpax »>JEKTPOIMTaX HCXOAS U3
HEOpraHUYECKOM YPOK ycnoBuid.  KiaccupuuupyioT HeopraHW4YecKue BeIIecTBa 10
XUMUU coctaBy W cBoictBaM. IIpuBomaT mnpumepbl MpeAcTaBUTENEH
KOHKPETHBIX KJIACCOB M IPYIIIT HEOPTAHUYECKUX BEIIECTB
64 [ToBTOpeHue u 06001IeHNE TTIO KomOunupoBan | BbIMOMHSAIOT TECTHI M YIPa)KHEHUS, PEIIAIOT 33/1a4H 110 TeEME.
reme. [loaroroska k HBII YPOK [TpoBoOAST OIIEHKY COOCTBEHHBIX TIOCTHKEHUI B YCBOCHHH TEMBI.
KOHTpPOJIbHOM paboTe KoppekTupyroT cBoM 3HaHUSA B COOTBETCTBUH C IIJIAHUPYEMBIM
pe3yJIbTaTOM
65 KonTponbHas padotaNe4 VYpok kouTpons | [IpuMeHsIOT Ha MpaKTUKE paHee U3YYCHHBIM MaTepuai, padoTas 1mo
«ToroBas Mo Kypcy OCHOBHON rpynraM ¢ 3aJaHuIMH pa3HOTO YPOBHS CIIOKHOCTH, BBITTOITHSIOT
HIKOJIBL KOHTPOJIbHYIO PadoTy.
66 AHan13 KOHTPOJILHOM pabOTHI. KoppektupyroT cBou 3HaHUA
[TonBeneHue UTOroB roja.
67-68 Pe3epBHOE Bpemst




Kpurepun oueHuBaHus JOCTHUKEHU A 00yYAKOIIUXCS

OcHoBHas 3a/1a4a U KPUTEPUI OLIEHKU — OBJIaJIeHHE CUCTEMON y4eOHBIX AEHCTBHH € U3ydaeMbIM
y4eOHBIM MaTePUAIIOM.

Cucrema OLEHKH BKJIIOYAeT B ce0si BHYTPEHHIOIO (OCYIIECTBISIEMYIO CaMOW INIKOJIOH) M BHELIHIOK
(ocymiecTBisieMasi BHEIIHUMH 110 OTHOIICHUIO K IIIKOJIE CITYy>KOaMu).

Jns OLICHKHU UCIIOJIB3YETCA nepcoHn(pUIUMpPOBaHHAs uHpopManus " aHOHMMHas
(menepconnumpoBaHHAs).

[TepconnpumpoBaHHON OLEHKE MOAJIEKAT TOIBKO METAalpeIMETHbIE U MPEIMETHbIE Pe3yJbTaThl U3
O10ka «BBITyCKHUK HAYYUTCS».

OneHka JOCTHKEHHMH peau3yeTcsi «METOAOM CJIOXKEHHUSA», MPU KOTOPOM (PUKCUpYETCsl HOCTHKEHHE
OIIOPHOI'O YPOBHSI U €0 MIPEBBILICHUE.

Jlis OlleHMBaHUS UCHOJb3YIOTCS: CTAaHIAPTU3UPOBAHHBIC MUCHMEHHBIE U YCTHbBIE PAa0OOThI, IPOEKTHI,
IIpaKTUYECKHE padoThl, JabopaTopHble pPAabOTHI, TECTHI, 3a4EThl, TBOPUYECKHE padOThI, CaMOaHaIM3,
CaMOOLIEHKa, HaOJII0JIeHUs U TIp.

Tunsl 3a5aHuii, KOTOPbIe HCNOJIb3YIOTCS IS OLEHKH JOCTHKeHHI:

1o (hopMe OTBETa: C 3aKPHITHIM OTBETOM M OTKPBITHIM OTBETOM;

110 YPOBHIO NMPOBEPSEMBIX 3HAHUH, YMEHH, CIOCOOOB JIEHCTBUI: 0a30BBIN U MOBHIIIICHHBIM YPOBEHD;

10 UCHOJB3YEMBIM CPEICTBAM: 3aJaHMsl Ul MMCbMEHHOM MM YCTHOM Oecelbl, MpaKTUYeCKue 3aJaHus,
nabopaTtopHbIe pabOTHI,

1o (hopMe NpoOBEACHUS: U1l MHAMBUAYAIbHONW WK TPYNIIOBOI paboThI.

HroroBasi onenka ckJaabIBaeTcs U3:
HAKOTJICHHBIX OLIEHOK (XapaKTEePH3yIOT JUHAMHUKY 00pa30BaTEIbHBIX TOCTHKCHUN yJaIIIXCs);
OLIEHKHU 3a CTaHJIapTU3UPOBAaHHBIE UTOTOBbIE PAOOTHI (XapaKTEpPU3YIOT YPOBEHb NPHCBOEHHS CIOCOOOB
NeNCTBUIN)

BHyTpeHHIOI0 cHCTeMYy OlleHKH Ha CTYIIeHH OCHOBHOIrO o01iero o0pa3zoBaHusi KiacCUUUUPYETCS
CIIEAYIOIIUM 00pa3oM U BKJIHOYAET MPOLEAYPHI:

HHIMBHUAYAJIbHbIE Pe3y/JbTaThl YYalIUXCHA - B cQepe pa3BUTUS Y HUX KOMIIETEHTHOCTHBIX YMEHHUH U
HAaBBIKOB, BBISBIIIOTCA B X0JI€ TICUXO0JIOTO-TIEarOrM4eCKOro MOHUTOPHHTa;

NnpeaMeTHbIe Pe3yJbTaThl - PE3YyJIbTAThl, IOJIyY€HHbIE B IPOLIECCE OIIEHUBAHUS YUUTEISIMH LIKOJIBI Ha
IIPEIMETHOM YPOBHE;

BHYTPHMIIKOJIbHbIE Pe3yJbTaThl - Pe3yJbTaThl, MOJYyYEHHbIE B XO0/I€ aJMUHUCTPATUBHOTO KOHTPOJIS,
UTOTOBOW aTTECTALMN yUaIIUXCS

( KOHTpOJIBLHBIE PA0OTHI, MPOMEKYTOUHBIE, UTOTOBbIE, TUATHOCTUUYECKHUE);

BHELIKOJIbHbIE Pe3y/IbTaThl - pE3yJIbTaThl OJIMMIINA/I, KOHKYPCOB, COPEBHOBAaHUH, KOH(pEPEHIHUA U T.11.;

pE3yNbTaThl, MOJIYYEHHbIE B X0JI¢ He3aBHCUMOI BHelIHel OLEHKM - Pe3ylbTaThl MOJyUYEHHBIE B XOJ€
I'tA;

HedopMaIN30BaHHAsS OLIEHKA - TIOPT(OINO.

I[JBI OIMMCAaHUS JOCTHKEHUM o6yqa}01u1/1x051 uenecoo6pa3Ho YCTAHOBUTD CIICAYIOIIHNC IATH ypOBHCﬁI

Yposenb JocTHKeHNe IVIAHUPYEMbIX Pe3yJIbTaTOB Ounenka (oTMeTKa)

basosblii JEMOHCTPHUPYET OCBOCHHME YUYEOHBIX JCHCTBUU C OMOPHOM | «YTOBIETBOPHUTEIHLHOY
YPOBEHb CUCTEeMOM 3HaHMW B pamKax juanasoHa (kpyra) | (umu  otmetka  «3»,




JMOCTHKeHUH

BBIJCNICHHBIX 3a1ad. OsnaneHne 0a30BBIM  ypOBHEM
SABIISICTCA JTOCTATOYHBIM JUIS TPOJOJDKEHHUS OOyueHHs Ha
clemyromeil  cTymeHu — oOpa3oBaHUS, HO HE IO
poHILHOMY HAIPABJICHHIO

OTMETKA «3a4TCHOY).

IloBLIIeHHBIN
YPOBEHb

YCBOGHHE OIIOPHOW CHUCTEMBl 3HAHWH Ha  ypPOBHE
OCO3HaHHOI'O IIPOU3BOJIBHOI'O OBJIAJCHUSA yqe6HLIMI/I
JICUCTBUSIMH, JIOCTATOYHBIH O Kpyro3op, mwupora (Wiu
n30uparenbHOCTH) HHTEpecoB. Takue oOydarmuecs MOTyT
OBITh BOBJICUCHBI B IPOEKTHYIO JESITEIBHOCTH 110 IPEIMETY
Y COPHUEHTHPOBAHBI Ha MPOJOIDKECHHE 00YUYEHUs B CTApIINX
KJ1accax 1o JaHHOMY MPOQIITIO.

OLICHKA «XOPOILIO»
(oT™meTKa «4»);

Bricoknit
YPOBEHb

bonee nonHoe (110 CpaBHEHMIO C MPEABIAYIIMM) YCBOEHHE
ONOPHOW CHUCTEMbl 3HAaHUM HAa YPOBHE OCO3HAHHOIO
IMPOU3BOJIBHOI'O OBJIAJICHUA y‘-IGGHBIMI/I I[ef/'ICTBI/ISIMI/I,
JOCTaTOYHBIA Kpyro3op, IMpoTa (MIu HU30MpaTEIbHOCTH)
uHTepecoB. Takue oOyyarommecss MOr'yT ObITh BOBJICUYCHBI B
IIPOEKTHYIO JeSITEIbHOCTD o peaMery U
COPUEHTHUPOBAHBI Ha MPOJIOJDKEHHE OOYYEHMsI B CTapIINX
KJ1accax 1o JaHHOMY IPOQUIIO.

OLIEHKa COTIIMIHO»
(oTMeTKa «5»).

IMonu:KeHHbIH
YPOBEHb

OTCYTCTBHME  CHCTEMAaTH4eCKOoW ©0a30BOM  IMOATOTOBKH,
oOyyaromMcsi HE  OCBOGHO JaXXke€ W  TOJOBHHBI
IJIAHUPYEMBIX  PEe3yJIbTaTOB, KOTOpbIE  OCBauBaeT
OOJBIIMHCTBO OOYyYalOUIMXCA, HUMEIOTCS 3HAYUTENbHbIC
npoOenbl B 3HAHMSX, JANbHEHIIee 00y4eHne 3aTpyIHEHO.
[Ipu sToM OOy4arommiics MOXKET BBITIOJIHSATH OTICIbHBIE
3alaHsl  TOBBIIEHHOTO  ypoBHs.  JlanHas  rpynma
oOyuatomuxcst (B cpegHeM B XoJe  OOy4deHHs
cocraBistonias  okoino 10%) Tpebyer croenuanbHOM
JUArHOCTUKH 3aTpyAHEHHH B 0O0y4eHHUH, MpOOEIOB B
CHUCTEME 3HAHUM M OKa3aHWM LIEJICHAIIPABICHHOW MOMOILHU B
JOCTUKEHUU 6a30BOTO YPOBHSI

«HEYIOBJICTBOPUTEIIHHOY
(oTMeTKa «2»)

Husknii
YPOBEHb

HaJIM4ue TOJIBKO OTHENbHBIX ()parMEHTapHbIX 3HAHUH IO
MpeaMETY, nanbHeuee oOydeHue MPaKTUYECKH
HEBO3MOKHO. Tpelyercs cnenuanbHas MOMOIIb HE TOJIBKO
no y4yeOHOMY TmTpeaMeTy, HO U 10 (HOPMHUPOBAHHIO
MOTHUBAILIMH K 00YYEHHUIO, PA3BUTHIO HHTEPECA K N3ydaeMOit
MpeIMETHOW 00acTH, MOHUMAHUI0 3HAYMMOCTH TIpeaMeTa
JJId JKU3HU U OP.

OLICHKA «IITIOXO0»
(ormeTKa «1»)

XapakTrepucruka uugpoBoi OLEeHKH (0OTMETKH)
«5» (€OTJIMYHO») — YPOBEHB BBIMOJHEHUS TPEOOBAHUI 3HAYUTEIIHHO BBIIIE YIOBIECTBOPUTEIHHOTO:
OTCYTCTBHE OIIMOOK Kak MO TEKYLIEMY, TaK U [0 MpeAbIAyIIeMYy yueOHOMY MaTepHuaiy; He 6ojee 0HOTo
HEJI0YEeTa; JOTUYHOCTh U MOJHOTA U3JI0KEHHUS.
«4» («X0po110») — YPOBEHB BHITIOTHEHHS TPEOOBAHUI BBIIIE YIOBIECTBOPUTEIBHOTO: UCIIOJIb30BAHNE
JOTIOJTHUTEIBHOTO MaTepHalla, MOJIHOTA M JIOTMYHOCTh PACKPBITHS BOIPOCA; CaMOCTOATEIBHOCTh
CYXXJIEHHUH, OTpa)KeHHE CBOEr0 OTHOIIECHUS K Mpeamery oOcyxkaeHus. Hannuue ommbok 1 HEJ0YEeTOB B




KOJIMYECTBEHHOM BBIPAKEHUHU MO OTACJIbHBIM MPEAMETaM OTPAXKAETCs B JIOKAJTBHBIX aKTax O TEKYyIIeH u
HUTOTOBOM (pYOES)KHOM) aTTECTAIIMU O0YYaIOIINXCA.

«3» («yIAOBJIETBOPUTEIbHO») — JOCTATOYHBI MUHHMAJBHBIA yPOBEHb BBIIIOJIHEHUS TPEOOBaHUM,
MPEeIbsIBISEMBbIX K KOHKPETHON paloTe, OTAENbHbIE HApPYLUIEHUS JOTHMKH HW3JI0KEHUS MaTepHuala;
HEMOJIHOTA PACKpBITHS Bompoca. Hamnume ommOOK W HEJAOYETOB MO OTACIBHBIM NpEeIMETaM B
KOJIMYECTBEHHOM BBIPQKEHUU OTPAXKACTCS B JIOKAIbHBIX aKTaX O TEKYIIeW M HTOroBoH (pyOexkHOiN)
aTTecTaluu 00yJaroIIXCs.

«2» («I10X0») — YPOBEHb BBINOJHEHUS TPEOOBAHUN HIKE YAOBJICTBOPUTENIHHOTO: HapyIIEHUE
JIOTUKHU; HEMOJHOTa, HEPacCKPHITOCTh OOCYKIaeMOro BOIpPOCa, OTCYTCTBHE apryMEHTalMH JHOO
OLIMOOYHOCTh €€ OCHOBHBIX MOJoKeHuil. Hannune ommbok U HEA04YeTOB MO OTAEIbHBIM IMIpeIMeTaM B
KOJIMYECTBEHHOM BBIPAKCHHH OTPAXKACTCS B JIOKAIBHBIX aKTaX O TEKYIIEH W UTOTOBOU (pyOekHOi) 00
aTTecTaluu 00y4arouIXcs.

KoHTpo/IbHO-U3MepHTe/IbHbIE MaTepHajbl IIPEIHA3HAYEHBl I IPOBEPKH YPOBHS YCBOEHUS
yu4eOHOro Marepuana Ha OCHOBaHMHM 00pa3oBaTEIbHOTO MHUHUMYMa COAEp)KaHUS OOpa3oBaHHS U
TpeOOBAaHUI K YPOBHIO IOJATOTOBKU BBITYCKHUKOB IIKOJ. OHHM COCTaBJIEHbl HA OCHOBE MHOTOJIETHEH
[eJarornyeckou MpakTUKU C yYETOM Pa3IMUHBbIX METOJUUYECKUX pa3paboToK.

Ilo BceM ri1aBaM Kypca M MX pa3fesiaM NpeaaracTcs TeKyIui U TEMaTUYeCKUl KOHTPOJIb 3HAaHUHN U
yYMEHUH B (OpMe XUMUYECKUX AUKTAHTOB M TECTOB, CAMOCTOSTEIBHBIX M KOHTPOJBHBIX Pa0bOT. 3aMaHus
000UX BapHaHTOB pabOT CXOAHBI 10 COAEPKAHHIO U XapaKTEePy BBITOJHAEMbIX YUE€OHBIX AU CTBUH.

st oprann3anuu 3¢ ¢GeKTUBHONH paboTHI BCEro Kiacca ¢ Y4eTOM HHIUBUAYAIBHBIX CIOCOOHOCTEH
KaX/I0T0 y4allerocsi B psijie paboT, BXOASIIUX B 10COOUE, MPe/ICTaBIEHbl 3aaHNs Pa3IMUHbIX YPOBHEH
CJIO’KHOCTH.

He3amMeHMMBIM [TOMOIIHUKOM II€arora B KOHTpOJIE 3HaHUH SABISIOTCA 3afaHus B opme Tecta. Ux
MO’KHO MCTIOJIB30BaTh Ha PAa3HBIX ATAnax yueOHOTo mporecca:

* IIpY U3yYEHUHU HOBOTO MaTepHala;

* Ha dTalle 3aKpPEeIUICHUS U3y4EHHOI0 MAaTepHala;

* Ha ypokax 000011aroero noBTOPEeHuUs;

* P TEKYLIEM U TEMATHUYECKOM KOHTPOJIE 3HAaHUN, YMEHUI U HABBIKOB yYallUuXcs;

* IIPU NOJATOTOBKE yyalluxcs K 9K3aMeHaM KaK B YCTHOM, Tak U B MUCbMEHHOU (hopMe, 0COOEHHO B

dopme EI'D.

Jlig Kaxmoi TeMBl U €€ pa3JesioB NPEAJIOKEHbl TECTOBBIE 3a/laHNsl PAa3HOTO YPOBHs CII0)KHOCTH B
JIByX BapHaHTax, paccuuTaHHble Ha 15—35 MuH wiau Ha uenbld ypok. [y BBICTaBJIEHMSI OLEHKU
IIpeIaraeTcs UCIOoIb30BaTh CAEAYIOLIYIO POLEHTHYIO HIKAIY:

35% BBINOMHEHHBIX 3aJaHUI — OLIEHKA «2»;

36—61 % — oreHKa «3»;

62—85% — oreHka «4»;

86—100% — omeHka «5».

B 3aBucHUMOCTH OT pe3yabTaTOB BHIIOJHEHHS padOThl YUUTENb MOKET BHOCUTD B MTPEITIOKEHHYIO
CHUCTEMY OLIEHUBAaHUS KOPPEKTUBBI, IOCKOJIBKY OCHOBHAs LI€JIb KOHTPOJIS B IaHHOM CIIy4ae — HE
COOCTBEHHO BBICTABIIEHUE OLIEHKH, a OTIPE/ICIEHUE YPOBHSI YCBOCHHUSI yUaIIUMUCS y4eOHOTO MaTepuania u
HalnpaBJIEHUH AajbpHEiel paboThl Hal MOBBIIIEHHEM KaueCcTBa 3HaHUN

3ananue nox uudpoit 1 onenuBaercs 3 G6amiamu; nox mudpoit 2 — 5 6amtamu; noa uudpoit 3-8
Oayutamu. 3aaHusl, OTMEUCHHBIC *, — ISl HHIMBHTyaIbHOTO BHITTOTHEHHUSI.

Ecnu He yka3aHO MHOE, KaX/IbIif OTBET YacTel OlleHUBAETCS:

« qactu A — 2 Gayramu;

« yactu B — 4 Gannamu;

« gactu C - 6 6amuamu.

OpHako He Bce ydvaldecs NPUCTYMAOT K 3afgaHusM dactTd C M TeM Oosiee BBIMOIHSIOT HX
MOJTHOCTHI0. UTOOBI MOBBICUTH TIOJIOKHUTEIHHYIO MOTHBAIIMIO K BHIITOJIHEHHIO 3aaHni yacTu C, yauTenb
MOYET OOBSBUTH O BBICTABJIEHUH I10 pe3yabTaTaM TecTa JABYX OLICHOK: IepBoil — 3a yacTu A u B, a BTo-
poit — 3a yacTh C — € UCIONIB30BAHUEM MPOLEHTHOM KBl OLICHKN 3HAHMIA.



BOHpOCBI AJi1 BCCX BHUJIOB KOHTPOJIA 3HAHUM COCTaBJICHBI TaKUM O6p3_30M, YTOOBI negaror ¢ Mx
IIOMOIIBI0 MOT BBISIBUTH 3HaHHs YYalIMXCs [0 BCEM Y3JIOBBIM BOIPOCAM IJIABBI M pa3jeia Kak Ha
0a30BOM ypOBHE, I/¢ HEOOXOOMMO TOJIBKO BOCHPOW3BEICHHE Y4eOHOro Marepuana, Tak M Ha
YCIIO)KHEHHOM YpOBHE, TJe TpeOyeTcsi yMEHHE aHaJM3UPOBAaTh W CPAaBHUBATH JaHHbIC, HMPUMEHSS
TBOPYECKHE CIIOCOOHOCTH.

Bce oOyuvaromime BHIbI KOHTPOJIS TMPEINOIAaraloT KOJUICKTHBHYIO AEATEIBHOCTh Y4Yalluxcs JH00 B
nape, 1100 B IPYIIIE U CAMOIIPOBEPKY.

[Ipy MOArOTOBKE K KOHTPOJIbHBIM paboTaM HEOOXOAMMO OOpaTUTh BHUMAaHHE Ha 3aJlaHUSl YPOKOB
oboOmaromero NoBTopeHus. B 3ToM cityyae ydammecs B COOTBETCTBHHM CO CBOMMHM CIIOCOOHOCTSIMH
ONPE/ICIISIOT AJIsl ce0sl 3aaHKsl, KOTOPBIC MOT'YT BBIIIOJIHUTE.

Pacuetnnie 3ala4i pa3JIMYHbIX TUIIOB U ypOBHefI CJIOKHOCTH IIPCACTABJICHBI B rmocoonu 6JIOKaMI/I, a
TaK)Ke BKIIOUCHBI B Pa3HbIC BUJbI KOHTPOJIS 3HAHHN. YUUTENIb MOXKET IO JKEJIAHHIO BKIIOYATh UX KaK
JIONIOJTHUTENIbHOE 3a/IaHKie B JIO0OH BUJ KOHTPOJIS WM TpEAiaraTh ydalluMcs OTIENIbHbIE CaMOCTOS-
TeJIbHBIC Pa0OTHI [0 PEIICHUIO MOJ00HBIX 3a1ad.

IIpoBeneHne XUMHYECKOT0 JUKTAHTA

3amanust UIsi 00OWX BAPUAHTOB KPATKO 3alUCBHIBAIOTCS HA JIMIIEBOH CTOPOHE JIOCKA WU Ha
KOJIOTPAHCITApaHTE; OTBETHI HA BOIPOCHI JKEJIATEIHbHO HAMCaTh HA OOPAaTHON CTOPOHE JIOCKU I TaK)Ke
Ha KOJOTpaHCIIApaHTE. YUUTENb 3a4MTHIBACT COJIEPKAHUE BOIPOCA, ydaIlWecs 3alUChIBAIOT OTBET B
TeTpaasx.
[To okOHYaHUM TUKTaHTa MPOBOIUTCS CAMOIIPOBEPKA:

+ OIIMOOK HET — OLIEHKA «5»;

« JonymeHbl 1—2 ommoku — «4»;

* JIOMYIIEHBI 3 OIHOKH — «3».

B 3aBHCHMOCTH OT CTENEHHM TOJTOTOBJICHHOCTH YYAIIUXCS YUUTEIb MOXKET M3MCHHTH KPHUTCPUI
OIICHKH padoT B MOJIb3Y YUCHHUKA.

IIpoBeaenne caMocTOATEILHOM PadoTHI

CamocTtosTenbHas paboTa mpezrnonaraeT Jubo mapHyr, Ju00 rpynnoByo (Gopmy paboThl U JaeT
BO3MOXKHOCTh JIydIlle OTpadOTaTh W3ydaeMble BOMPOCHl TOJ KOHTPOJEM YYHTEIS H B XOHC
CaMOCTOSITENIbHON  JesiTeNnbHOCTH (A7 oOywatomieil  paboTel) JnuOO Jydille TOATOTOBUTHCS K
KOHTPOJIBHOH paboTe, KOTOPYIO TPEJICTOUT BBIMIOJNHATH, HA CIEAYIONEM ypoke (st oOoOIIaromniei
paboTsl). 3agaHus BBIMONHSIOTCS B mape (TpyMIe), 4To MO3BOJISET PKOHOMUTH BpeMms Ha oTBeT. OT-
JeNbHBIC 3aMaHus (10T 3HAKOM *) ydaluecsl BBITIOTHSIIOT CAMOCTOSATENbHO. [IJIsI KOHTPOIIS yJamuMcst
MPEIOCTABIISETCS BOBMOKHOCTh CBEPUTH CBOM OTBETHI C 3TAJIOHAMHU, KOTOpBIE OyIyT NaHbl YYUTENIEM IO
OKOHYaHUM pabOTHI.

OueHka NpakTHYeCKUX YMEHMI yyaluxcst

Yunrenn JOJIDKCH YUUTBIBATH!:

- IPaBUIILHOCTH OMNPEAETICHUS LEJIN OIBITA;

- CaMOCTOATENBHOCT 000pa 000PYI0BaHUS U OOBEKTOB;

- [IOCJIEI0BATEIbHOCTD B BBIMOJIHEHUH PaOOTHI 10 3aKJIaJKE OIbITA;

- JOTUYHOCTh ¥ TPAMOTHOCTb B ONMCAHUY HAOJII0JIEHUH, B OPMYIMPOBKE BHIBOJA U3 OMBITA.

Otmerka - IPaBUJIBHO OIpe/iesieHa Leb OIbITa,

"o - CaMOCTOSITENIBHO, C HEOOXO0IMMOH MOCIIEI0BATENbHOCTHIO POBEIEHBI TOA00D
000pyI0BaHUS M 0OBEKTOB, a TaKXKe paboTa MO 3aKJIaJAKe ONbITa;

- Hay4HO IPaMOTHO, JJOTUYHO OIMUCaHbl HAOII0IeHUs U CPOPMYIUPOBAHBI BHIBOJBI U3

OTIBITA.
Otmerka - IPaBUJILHO OIpe/IesieHa LEeNb OIbITa;
"4 - CaMOCTOSITENBHO IpOBeieHa paboTa 1o noaoopy 000pya0BaHusl, 00BEKTOB;

NP 3aKJIaJIKe OTbITa JOMycKatoTes 1 -2 ommoku;

- Hay4HO IPaMOTHO, JJOTHYHO OIMUCaHbl HAOII0IeHUS U CPOPMYIUPOBAHBI BHIBOJBI U3
OIIBITA;

- B ONMCAHUM HAOJII0/IEHUH U3 OMbITa TOMYCKal0TCs HEOOIbIINE HETOYHOCTH




OTMeTKa
n I3I n

- IPaBUWJIbHO OTIpe/iefieHa LIeJIb OIbITa,

- mo0op 00opynoBaHUs U OOBEKTOB, & TAKKE PAOOTHI MO 3aKJIAJIKE OIBITA TPOBEICHBI C
MOMOUIBIO YUUTEIIS;

- IOITYCKAIOTCS HETOYHOCTHU U OIITUOKY MPH 3aKJIAJKE OIBITA, OMMMCAHUN HAOIIOICHUH,
(dbopMyIMpPOBaHNUHU BHIBOJIOB.

OTMeTKa
| I2I |

- HE ONpeieNieHa CAMOCTOATENIBHO 1IEJb OIbITa;
- He 0TOOpaHO HY)XHOE 000pPYIOBaHMUE;
- IONYCKAIOTCs CYIIECTBEHHBIE OMIMOKHU MPH 3aKIaJKe U OPOPMIICHUH OTIBITA.

Ouenka ymenuii [IpoBoasiT Ha0/II0AeHUS

Yunrenn JOJIKCH YUUTBIBATD!:

- IPaBWJILHOCTH POBEICHUS HAOIOACHHI 110 3a/1aHHIO;

- YMEHHUE BBIACTATH CYIIECTBEHHbIE TPU3HAKH Yy HA0II0JaeMOro o0beKTa (Iporecca),

- JIOTUYHOCTh M HAYYHYIO TPAMOTHOCTH B 0DOPMIICHUHU Pe3yJIbTATOB HAOIIOACHHI U B BEIBOJIAX;
- IPOBEJICHUE HAOJIIOICHHS 110 33/IaHHIO;

OrMmeTtka - IPaBUWJIBHO 110 33JIJaHUI0 YYUTEIIs IPOBEICHO HAOII0ICHUE;
"o - BBIJICJICHBI CYIIECTBEHHBIC MPU3HAKH Y HA0JIF01aeMOT0 00heKTa (IIpoiiecca);
- JIOTUYHO, HAYYHO TPaAaMOTHO 0(hOpMIIEHBI Pe3yabTaThl HAOIIOIEHUH 1 BBIBOJIBI.
OT1meTka - IPaBUIIHHO TI0 33/IaHUI0 YUHUTEIIS TPOBEACHO HAOIIOICHHE;
M4 - IIPY BBIJICJICHUH CYIIECTBEHHBIX MPU3HAKOB y HaOII0qaeMoro o0bekTa (mpoiiecca)
Ha3BaHbI BTOPOCTETICHHBIE;
- IOITycKaeTcsi HeOpeKHOCTh B 0hopmIiieHuU HAOIIOCHHH U BHIBOJIOB.
OtMmeTrka - IOIIYCKal0TCA HETOYHOCTHU U 1-2 omuOKu B poBeIeHUH HAOII0ICHHH 110 3aJaHHI0
"3 YUUTEIIS;
- IIPH BBIJICJICHUH CYIIECTBEHHBIX MPU3HAKOB Y HaOII0qaeMoro o0bekTa (mpoiiecca)
BBIJICJISTFOTCS JIMIIIb HEKOTOPBIE;
- nomyckatorcs omubku (1-2) B opopmiennn HabI0IeHU 1 BHIBOJIOB.
Ormerka - TonycKaroTcst omuoku (3-4) B mpoBeIeHUH HAOIIOICHUH 10 3aJaHUI0 YIUTEIIS;
"2 - HEMIPaBWJIbHO BBIJICISIFOTCS MPU3HAKHN HAa0II01aeMoro o0beKTa (mpoiiecca);

- momyckarotcst omnoku (3-4) B opopmieHnn HabmoAeHUH 1 BbIBO10B. Dopma
aTTecTalliy M0 OMOJOTHH MOXKET OBITh Pa3IMYHOM: YCTHBIN K3aMeH M0 OuieTam,
3amuTa pedepara, TECTUPOBAHHE, 3alllUTa POEKTA.

®opMmbl npecTaBjIeHUsi 00pa30BaTeIbHbIX Pe3yJIbTATOB!

e Talenb YyCIEBAaEMOCTH IO IpeaMeraM (C yKa3aHueM TpeOOBaHMM, MpeabsSBIsSIEMBIX
BBICTABJICHUIO OTMETOK);

® TEKCTbl HMTOTOBBIX JIMAarHOCTHYECKUX KOHTPOJIbHBIX pabOT, AMKTAHTOB W T.A. W aAHAIU3 HX
BBITIOJIHEHUST oOydaromumcst (mH(opmaius 00 3JIeMEHTax W YPOBHSAX IMPOBEPSIEMOrO 3HAHUS —
3HaHUs, TIOHUMaHUs, IPUMEHEHUs], CHCTEMATU3aLlUN);

® yCTHas OLIEHKA YCHEIIHOCTH pe3y/ibTaToB, (JOPMYIUPOBKA MPUUMH HEyIad U PEKOMEHJAIHl 1o
YCTpaHEHHIO MPo0OeTIoB B 00YYEHHOCTH 10 TIPEAMETaM;

e nopTdoano;

® PE3yNbTaThl ICUXOJIOTO-TIEAATOTHUECKUX UCCIIEJOBAHUH, HIUTIOCTPUPYIONINX TUHAMUKY Pa3BUTHUS
OT/ENbHBIX HHTEJUIEKTYaJbHBIX U JINYHOCTHBIX KauecTB oOyyvaromerocs, Y'Y /.

KpurtepusiMmu oueHUBaHUS SBISIOTCS:

® COOTBETCTBHE JOCTHTHYTBIX TPEAMETHBIX, METAlpeAMETHBIX W JIMYHOCTHBIX pEe3yIbTaTOB

oOyuarouxcsi TpeOOBaHUAM K pe3yJbTaTaM OCBOEHHS 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO
obmiero oopazoBanus OI'OC;

e JMHAMHUKa pe3yJbTaTOB MpeIMETHON 00yueHHOCTH, hopmupoBanus YV 1.




OneHKa TOCTHKEHUS METAIIPEAMETHBIX PE3YJIBTATOB MOXKET. [IpOBOAATCS B X0/1€ pa3IuUYHbIX IPOLELYP.
OcCHOBHOH IpOLIEAYPON UTOIOBOM OLIEHKH JOCTUKEHHS METAIIPEAMETHBIX PE3YyJIbTaTOB
ABIIAETCS 3AUUMA UMO208020 UHOUBUOYATLHO20 NPOEKmMA
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OJIMMITHAIBI, KYHCTKamepa (Macca MHTEPECHBIX HCTOPUYECKUX CBEIICHHN).
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MOMYJISPHBIX ¥ 3aHUMATEIIbHBIX KHUT 110 XUMHH.
6. http://1september.ru Xypnan mist yuuteneit u He TOJIbKO. bosbiioe KoJn4ecTBO paboT yIYCHUKOB, B
TOM YHCJIC U UCCIIEIOBATEIBCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya Beepoccuiickuii IIKOJIBHBIN OPTA CO CChUIKAMU Ha
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