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Paboyas mporpamMma mo XHMHH HOCTPOCHAa Ha OCHOBE (DYHIAMEHTAIBHOTO sIpa COJCpIKaHUS
OCHOBHOTO 00ImIero o6pa3oBaHus, TPeOOBAHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeiIbHOM
MPOrpaMMBI OCHOBHOTO 0O0IIero oOpa3zoBaHus, TpeOOBaHUI K CTPYKTYpEe OCHOBHOU 00Opa3oBaTelbHOM
MPOrpaMMBl  OCHOBHOTO 0OIIero oOpa3oBaHMs, TPONMUCAHHBIX B DeaepaibHOM TOCYIapCTBEHHOM
0o0pa3oBaTeIbHOM CTaHAapTe OCHOBHOTO o0O0mero oOpa3oBaHus, a Takke KoHIENnuuu mTyXOBHO--
HPABCTBEHHOT'O Pa3BUTHUS U BOCIIUTAHUS TpakaanuHa Poccun.

[IpenogaBanue yueOHOTO Kypca «XUMHUM» B OCHOBHOM IIKOJIE OCYIIECTBIISIETCS B COOTBETCTBHU C

OCHOBHBIMHM HOPMATHBHBIMH JIOKYMEHTAMHU U MHCTPYKTHBHO METOJNYCCKUMU MaTepUaTaMHU:

v 3akon Poccuiickoii @enepanun «O6 oOpazoBanuu B Poccuiickoit denepamum» ot 29.12.2012r.
Ne273-03;

v\ O®enepanbHbIil TOCYIapCTBEHHBIN 00pa3oBaTelbHbIM CTaHAAPT OCHOBHOIO OOLIEro 00pa30BaHMs,
yYTBEpKIAEHHbIM MpuKkazoM MuHoOpHayku Poccun ot 17.12.2010 Ne 1897 «O0 yrBepxkaeHuu u
BBEJICHUH B JICHCTBHE (PeepaIbHOTO TOCYIaPCTBEHHOTO 00pa30BaTEIbHOTO CTAHIAPTa OCHOBHOTO
obmiero oopazoBaHus» (B pea. mpukaza MunoopHayku Poccun ot 29.12.2014 Nel1644)

v' Xumus. PaGoume mnporpammsl. IlpenmerHas nmuus yueOuukoB O. C. Tabpuensua, W. T.
OctpoymoBa, C. A. CmagkoBa. 8—9 kiaccel: ydyeOHOe mocoOue st 001eo0pa3oBaTeIbHbIX
opranmzaruii / O. C. I'abpuenss, C. A. CiagkoB — M.: [Ipocsemenne, 2019.

esan kypca:
. Dopmuposanue y yqamuxcsi 1eIOCTHON €CTECTBEHHO-HAYYHOU KapTHHBI MUpA.
. Pa3zeumue no3HaBaTEIHHBIX HHTEPECOB, HUHTEIJICKTYAbHBIX M TBOPUYECKUX CITOCOOHOCTEH

yYaluXxcs B TPOIECCe H3YYCHHS XHUMHYECKOW HAaykM W e€ BKJIaJla B COBPEMCHHBIH HAydHO -
TeXHUYECKUH mporpecc; (OPMUPOBAHHE BAKHCHIINX JOTHMUYECKMX OICPalMii MBIIUICHUS (aHaIu3,
CUHTE3, 0000IIeHIe, KOHKPETU3aIlus, CpaBHCHUE W Jp.) B IPOIECCE TO3HAHHUS CHUCTEMbI Ba)KHEHIIIMX
MTOHATHH, 3aKOHOB ¥ TCOPHIA O COCTAaBE, CTPOCHUH, CBOMCTBAX U MPUMEHEHUH XUMUYCCKUX BEIICCTR.

. Bocnumanue yoexx1EHHOCTH B TOM, YTO MPUMEHEHHUE MOJYUYECHHBIX 3HAHUN M YMEHHH 110
XUMUHU SIBIIACTCS OOBEKTUBHOW HEOOXOIMMOCThIO Uil Oe30macHOM paboThl C BEIIECTBAMH W
MaTepHajaMu B ObITY M Ha IIPOU3BOJICTBE.

. Ilpoexmuposanue u peanuszayua BHIIYCKHUKAMH OCHOBHOW  IIKOJBI  JIMYHOM
o0pa3oBaTesIbHON TpaeKTOpUU: BbIOOp Mpoduist oOydeHus: B cTapiiei 1ikoJie win npodecCuOHaIbHOTO
00pa30BaTeNIbHOTO YUPEHKICHUSI.

. Osnaoenue K1104eebiMu KOMnemeHyuamu: y4eOHO-T103HABATEIbHBIMH,
MH(OPMALMOHHBIMH, LICHHOCTHO-CMBICIIOBBIMU, KOMMYHUKATUBHBIMHU.

JUis TOCTMKEHUs 3TUX Liesel B Kypce XMMHUM Ha CTYIEHM OCHOBHOI'O OOIIEro oOpa3oBaHUs pPELIalOTCs
ClIeAyIOIINE 3aJa4u:
v GOpMHPYIOTCS 3HAHHS OCHOB XMMHYECKON HAYKH — OCHOBHBIX (DAKTOB, MOHSATHIH, XUMHUYECKUX
3aKOHOB U TEOPUH, BBIPAKEHHBIX IOCPEICTBOM XUMHUUECKOTO A3bIKA;
v pa3BuBalOTCs yMmeHHs HaOmogath u OOBICHIIOT XUMHYECKHE SBICHUS, MPOHMCXOISAIINE B
pUpo/Jie, 1a00paTOPHBIX YCIOBUSX, B OBITY M Ha IPOU3BOJICTBE;
v mpuoOpeTAoTCs CreNHaIbHbIe YMEHUS M HABBIKU MO 0€30MacHOMY OOpAIIeHHI0 ¢ XHUMHUYECKHMH
BEILIECTBAMU, MaTepHaAJIaMU U ITPOLIECCaMU;
v dopMHpyeTCcs TYMAaHUCTHYECKOE OTHOIICHHE K XUMHUH KaK MTPOU3BOJIUTENBHON CHle 00IIECTBa, C
MOMOIIIBIO KOTOPOH pelaroTcs ri1o6aabHbIe MPoOIeMbl YETI0BEUECTBA;
v/ OCYIIECTBIISIETCS HHTETPAIIUS XUMHUYECKON KAPTHHBI MUPA B €IHHYIO HAYYHYIO KAPTHHY.



Conep:xaHue MPOrpaMMbl
Xumus 8 kiace
(68 uacoB, 2 yaca B He1eJII0)

HauanbHble TIOHATHUSA U 3aKOHBI XUMUH

Tena u BemectBa. CBOMCTBA BEMIECTB. DTAIOHHBIC (DU3WYECKHE CBOICTBA BemecTB. MaTtepuaibsl U
MarepuaioBeieHue. Poib XUMUU B KU3HU COBPEMEHHOTro oOmiectBa. OTHOIIEHHE OOIIECTBA K XUMUU:
xeModuius 1 xeMohoOousi.

Meroast u3ydyenuss xumuu. HaOmonenue. OxcnepumenT. MonenupoBanue. Monaenu
MaTepuaibHbIC U 3HAKOBHIC WJIH CUMBOJIbHBIC.

I'azber. JKuakoctu. TBEpaple BemecTBa. B3anmHbIe Mepexopl MEXy arperaTHbIMM COCTOSTHUSIMH
BEIIIECTBAa: BO3TOHKA (CyOnmMmanus) v JecyOoauManusi, KOHJACHCAIMS W WCIapeHue, KPUCTaUIU3alus U
IJIaBJICHHUE.

®dusndeckue sBIeHUsA. YUCThIe BelecTBa U cMech. [ OMOTeHHBIE U TeTeporeHHbie cmecu. Cmecu
razoo0passbie, xujakue M TBEpHbIe. CrnocoObl pa3feneHusi cCMeceil: MeperoHka, Wid JAUCTHILIISAINUA,
OoTCTauBaHue, (UIBTPOBAHHUE, KPUCTAJUIM3AINS WU BbIapuBaHue. Xpomarorpadus. [Ipumenenue 3tux
croco0o0B B TaOOpaTOPHOM MIPAKTUKE, HA TPOU3BOJICTBE U B OBITY.

XUMUYECKUE IIEMEHThI. ATOMBI U MOJIEKYJbI. [IpocThie U COXKHBIE BEHIECTBAa. AJUIOTPOIUS Ha
npuMepe Kucjaopoga. OCHOBHBIE TOJOKEHHsSI aTOMHO - MoOJeKylspHoro ydenus. HMowubl. BemectBa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHSI.

3Haku (CHMMBOJIBI) XHUMHYECKHX 3JeMEHTOB. MHbopmamms, KOTOPYIO HECYT 3HAKH XUMHUYECKUX
AJIEMEHTOB. ODTHMOJIOTHSI Ha3BaHWM HEKOTOPHIX XHUMHYECKUX dJIeMEeHTOB. [lepmomnueckas Tabiuia
xuMuueckux snemeHTtoB /. M. MenzeneeBa: KOPOTKONMEPUOIHBIM M JJIMHHONEPUOIHBIA BApUAHTHI.
[Tepuoast u rpymnmel. ['maBHas u moboyHas MOATPyMIbl, Wid A- u b-rpynmel. OTHOCUTENEHAS aTOMHAs
Mmacca.

Xumunyeckue (opmynbl. Munekcsl u ko3dduumentsl. OTHOCUTENbHAs MOJEKYJISpHAs Macca.
MaccoBasi 0711 XUMHUYECKOTO 3JIeMEHTa B coenuHeHuu. WHdopmanus, KOTOPYIO HECYT XUMUYECKUE
hopmyIIBI.

BanentHoctb. CTpyKTypHBIE (DOPMYIIBI. XHUMHUYCCKHE DJIEMEHTHI C IOCTOSHHOW M IEPEMEHHOM
BAJICHTHOCThIO. BbIiBoA  Qopmyinbl coeauHeHuss 10 BajeHTHOCTH. OrmpeneneHUe BaJ€HTHOCTH
XMUMHUYECKOTO 3jeMeHTa nmo Qopmyne BemectBa. CocTaBieHHE HAa3BaHUU COCAMHEHUMN, COCTOSIIHX M3
JBYX XUMHUYECKHX HJIEMEHTOB, 10 BAJIGHTHOCTH. 3aKOH [TOCTOSHCTBA COCTaBa BEILIECTB.

XuMmuueckue peakuuu. PeareHTbl M HpoAyKThl peakuuu. [IpU3HaKM XUMHUYECKHX PEaKLIH.
VYcnoBus UX NpoTEKaHWs M OpekpalleHus. Peaknuu ropeHus. DK30TEPMUYECKUE U HSHAOTEPMHYECKHE
peakuuu.

3aKOH COXpAaHEHHsS MacChl BeELIECTB. XUMHUYECKue YypaBHeHHUsA. COCTaBlIE€HHME XUMHUYECKUX
ypaBHeHuil. Uabopmarus, KOTOpyro HECET XUMHUYECKOE YpaBHEHHE.

Knaccudukanuss XMMUYECKUX PEaKIUil MO COCTaBy M YUCIY PEAareHTOB M MPOJIYKTOB. THIIBI
XMMHUYECKUX peakuuid. Peaknuu coeaMHEHUs, paszloKeHHUs, 3aMelleHus u oOmena. KartamuzaTtopsl u
KaTaJius.

JeMoHCcTpamun

* Komneknus marepualioB 1 U3AEIUN U3 HUX.

* Mogenu, ucnojb3yeMble Ha ypokax (PU3UKH, OUOJIOTHH U Teorpaduu.

*  OOBEMHBIE U IAPOCTEPHKHEBBIE MOJIEIN HEKOTOPHIX XMMUYECKHX BEILIECTB.

*  Mogenu KpUCTaINIMYECKUX PEIIETOK.

* Cobupanue npubdopa A MOJTyYeHU ra3a U MPOBEpKa ero Ha TePMETUYHOCTb.

* Bosronka cyxoro jipja, Hojaa nin HaQTaauHAa.

* ArperaTHbl€ COCTOSTHUS BOJIBI.

* PaznencHue AByX HECMELIUBAIOIINXCA )KUIKOCTEN C TIOMOIIBIO IEIUTEIBHOU BOPOHKHU.
e JlucTmiasTop u ero padora.



* VYcraHoBka Uit puiasTpoBaHus u e€ padoTa.
* VYcraHoBKa AJs BbllapuBaHus U €€ padoTa.
* Komrekmus ObITOBBIX TPHOOPOB ISt GUIBTPOBAHUS BO3IyXa.
* Paznenenue kpacsiero BemecTna (paoMactepa ¢ HOMOIIBI0 OyMaXXHOU XpoMaTorpaduu.
*  Moaenu aNIOTPOIHBIX MOJU(UKAIINN yriIepoaa U Cephl.
* Ilosyuenue 030Ha.
* Tloprpers 1. 5. Beprennyca u JI. . Meneneesa.
*  KopoTkoneproaHslil U JUIMHHONIEpUOAHBIN BapuaHTel [lepnoauueckont cucremsr /1. U.
MenpeneeBa
* KoHcTpyupoBaHue apOCTEPKHEBBIX MOJIEJIEH MOJIEKYJI.
* Anmnapar Kunma.
* PaznoxeHue Ouxpomara aMMOHHSL.
* TopeHue cepbl 1 MarHMEBOMU JICHTBI.
* Tloptpersl M. B. JlomonocoBa u A. JI. JlaByasbe.
*  OmnbIThl, WUTIOCTPUPYIOLINE 3aKOH COXPAHEHUS MACChl BELLIECTB.
* Topenue pocdopa, pacTBOpeHHE MTPOIYKTa TOPEHHS B BOJIE U HCCIIET0BAHNE TIOTYYEHHOTO
pacTBoOpa JIaKMYyCOM .
* BzanmojelcTBHE COJITHONM KUCIIOTHI C ITMHKOM.
* Tlonyuenue ruapoxcuaa meau(Il) u ero paznoxeHue Npu HarpeBaHUH.
JlabopaTopHble ONbITHI
O3HakoMJIEHHE ¢ KOJUIEKIINEN 1a00paTOPHOM MOCY/IbI.
[IpoBepka npubopa i MoJTy4eHUs Ta30B HA FTEPMETUYHOCTb.
O3HakoMJIEHHE ¢ MUHEpaJlaMu, 00pa3yIOIIMMH TPAHHUT.
[IpuroroBieHne reTeporeHHON CMECH MOPOILIKOB CEPBI U JKEJe3a U UX Pa3ACIICHUE.
BsaumoneiicTBue pacTBOpOB XJIOPUIOB U MOIUAOB KaJis C paCTBOPOM HUTparta cepedpa.
[Tonydyenue ruapokcuna meau(ll) u ero B3aumoaeiicTBUE ¢ CEPHON KHCIOTOM.
B3anmopeiictBre pacTBopa coipl ¢ KUCJIOTOM.
[IpoBepka 3aKk0Ha COXpaHEHUSI MACChl BEIIECTB HA IPUMEPE B3aUMOACUCTBUS HIENOYN U KUCIIOTHI.

[TpoBepka 3aKOHAa COXpAaHEHHS MAacChl BEIIECTB HAa TPUMEpPE B3aUMOJCHCTBUS MIEIOYH M COJIU
xenesa (I11).

10. Pasnoxxenne nepokcuaa BOIOpoaa ¢ MoMoIbio okcuaa Mapranua (I1V).
11. 3amermenue xene3om Meay B MEAHOM KYIIOPOCE.

CoOoNSORWMNE

[IpakTrueckue pabOTHI

1. 3HaKoOMCTBO ¢ JabopaTtopHbM obopynoBanueM. [IpaBuia TeXxHUKH 0€30MaCHOCTH MpH padoTe B
kaOuHeTe XuMuu. Hekotopbie BUABI padoT.

2. AHaIu3 MOYBbI

Baxueiiue MPpEACTAaBUTECIIN HCOPraHNYICCKHUX BCUICCTB. KoanuyecTBeHHBIC OTHOIIEHHSI B XUMHH.

CocraB Bo3ayxa. [lonsTre 06 00bEMHON 1071€ KOMIIOHEHTA MPUPOTHOM Ta30BOM CMECH —
Bo3nyxa. Pacuér o0bEmMa KOMIIOHEHTa ra30BOM CMECH M0 €ro 00BEMHOM J0JIe U HA00OPOT.

Kucnopoa. O3oH. [Tonydaenue kuciaopoaa. Cobupanue u pacro3HaBaHUE KHCIIOPOa. XUMHUYECKHE
CBOMCTBA KMCJIOPOJA: B3aUMOJICUCTBUE C METAIUIAMH, HEMETAJIAMU U CIIOKHBIMH BELECTBAMMU.
[Ipumenenune kucnoponaa. Kpyrosopor kuciopoaa B npupo/ie.

Oxcuapl. OOpazoBaHue Ha3BaHUN OKCHIOB 10 UX hopmynam. CocraBneHue GopMyrn OKCHIOB O UX
Ha3BaHUsIM. [IpeicTaBUTEIN OKCUIOB: BOJIA U YIJIEKUCIBIN a3, HerameéHasi U3BECTh.

Boaopon B npupone. Puznueckue U XMMUUECKUE CBOMCTBA BOJOPOA, €TI0 MOJTYYEHHUE U
IIPUMEHEHHUE.



Kucnotsl, ux coctas u kinaccudukanus. Maaukaropsl. Tabnuia pacTBOPHMOCTH.
CounstHast ¥ cepHast KUCJIOTbI, X CBOMCTBA U IPUMEHEHHUE.

Conu, ux cocras 1 Ha3BaHusl. PacTBopuMocTsb coseli B Boje. IIpencraBurenu coneit: xiopus
HaTpusl, KapOoHAT HAaTpus, pocdar KaIbIusl.

[TocTtosinHas ABoraapo. Konnuectso Bemectsa. Moib. MossipHas macca. KpatHble equHuIIbI
M3MEpPEHUs KOJIMYECTBA BEIIECTBA — MUJUIMMOJIb U KWJIOMOJIb, MUJUITUMOJISIPHAS U KUJIOMOJIIpHAs
Macchl BEILIECTBA.

Pacuérsl ¢ cnonb30BaHUEM MOHATHI «KOJIMYECTBO BELIECTBAY, «MOJISIPHASL MAccay, «IIOCTOSIHHAs
ABoraapo».

3akoH ABoraapo. MosipHbiil 00bEM ra3000pa3HbIX BemecTB. OTHOCUTEIbHAS TIIOTHOCTH OJTHOTO
rasa o Jpyromy.

KpartHbie equHUIBI U3MEpPEHUs — MUUIUMOJISIPHBIA U KHJIOMOJISIPHBIH OOBEMBI Ta3000pa3HbIX
BEIIECTB.

Pacuérbl ¢ ucnonap30BaHNEM MOHATUI «KOJMYECTBO BEIIECTBA», «MOJISIPHAS. MAcca», «MOJIIPHBIN
00BEM Ta30B», «IIOCTOSTHHAsE ABOTapO».

Pacuérbl ¢ ucnosp30BaHNEM MOHATUI «KOJMYECTBO BEIIECTBA», «MOJISIPHAS Macca», «MOJIIPHBIN
00BEM razoBy», «4uciI0 ABOTaIpo».

I'unpocdepa. KpyroBopor Boasl B mpupoje. Puznyeckue MW XUMHYECKHE CBOWCTBA BO/BI:
B3aMMOJICHCTBHE C OKCHUIIAMM.

OcHoBaHus, UX cocTaB. PacTBOpUMOCTh OCHOBaHUI B Bojie. I3MEHEHNE OKpacKh WHIUKATOPOB B
menoyHou cpene. [IpeacraBurenu menoveit: THAPOKCUIBI HATPUS, KIS U KAJIbIIUSL.

PactBopuTens u pactBopéHHoe BemiecTBo. PactBopsl. PactBopenue. ['maparsl. MaccoBas monst
pacTBOpEHHOro BemiecTBa. Pacu€Thl, CBSI3aHHBIE C UCIHOJB30BAaHUEM TMOHATHS «MaccoBas JOJs
PacTBOPEHHOTO BEIIECTBAY.

JleMoHCTparmu

*  OmnpeneneHue coaep aHus KUCIOPOIa B BO3IyXE.
* TlomyueHue KUCIOPOAa PA3IOKEHUEM TIEpMaHraHaTa Kajus U IepOKCUaa
BOJIOPO/IA.

* CoOupaHne METOJIOM BBITECHCHHS BO3IyXa M BOJIBI.

* Pacno3HaBaHHMe KUCIOPOA.

* TopeHue maruus, xxejesa, yrisi, cepbl U ¢pocdopa B KUCIOPOIe.

*  Koanekus oKCUI0B.

* Tlomyuenue, coOMpaHue U pacrio3HaBaHUE BOIOPO/IA.

* Topenue Bomoposa.

* BszaumogeiictBue Bogopoa ¢ okcuaom meau(ll).

*  Koteknus MUHEpaIbHBIX KUCIIOT.

* [lpaBwiio pa3z0aBieHUs CEPOM KUCIOTHI.

e  Kommekius comeil.

* Tabnuma pacTBOPUMOCTH OCHOBaHHUH, KUCJIOT U COJICH B BOJIC.

* HexkoTopble METaIIbI, HEMETAILIBI U COSAMHEHUS KOJTMYECTBOM BeIllecTBa B 1 MOJIb.

*  Mopaens MOTSIPHOTO 00BEMA ra3000pa3HBIX BEIIECTB.

JIaGopaTopHBIE OMBITHI

12.  TlomyTHeHHE U3BECTKOBOM BOBI IIPH MPOMYCKAHUHU YIIEKUCIIOTO Tas3a.
13.  TlonyueHue BOAOPOIA B3aUMOIENCTBUEM IIMHKA M COJISHON KUCIIOTBI
14. PacnosHaBaHWe KMCIOT UHIMKATOPAMH.
15. H3meHeHMe OKpacKHM MHIAUKATOPOB B LIEIOYHOM CpeE.
16. OsmakomiieHHe ¢ mpemnaparaMy JOMAIIHEH WIM IIKOJBHOM aNTeUYKd — pPacTBOPAMH MEPOKCHIA
BOJIOPO/JIa, CIIUPTOBOM HACTOWKM MOJIa ¥ HAIIATBIPHOTO CITUPTA.
[TpakTrdeckue paboOThI

3. HOJ'Iy‘IeHI/IC, COGI/IpaHI/Ie " pacCliO3HaBaHUEC KUCIIOpOaa.



4. Tlomyuenue, coOUpaHKe M PaCO3HABAHUE BOIOPOJIA.
5. TIpurotoBieHHe paCTBOPOB COJIEM C UX 3aJ[AHHON MAacCOBOM OJIEH.

OcHOBHBIE KJIACCHl HEOPTAHMYECKUX COeTUHEHHH.

Oxcunpl, uX KIaccupUKaIiy, Ha3BaHUAX U cBOMcTBaX. CriocOOBI OTydEHUST OKCHJIOB.

OcHoBaHus, WX KiIaccu(UKanusa, Ha3BaHWS W CBOWCTBA. B3ammojeicTBHE ¢ KHCIOTaMH,
KHCJIOTHBIMU OKCHUJIAMU M COJIAMH. PasnoskeHue HepacTBOPUMBIX OCHOBaHUU. CHocoObI MOJydeHHs
OCHOBAHMM.

Kucnotel, wux wraccupukanus w Ha3zBaHusa. OOIMME XUMUYECKHE CBOWCTBA  KHCIIOT.
B3aumopeiictBue KHUCIOT € MeETAUIAMHU. OJEKTPOXUMHUYECKMM psAJl  HAOpsDKEHUH  METalloB.
B3anmopaeicTBie KUCIOT ¢ OKCUAAMU METAJIOB.

B3anmoneicTBiue KHCIOT € OCHOBAHMSIMH — pEaKUMs HEWTpanu3auuu. B3anmmMoaeicTBUE KHUCIOT
ccosisimu. [losmyuenne GECKUCTOPOTIHBIX U KUCIOPOICOACPIKAITUX KUCIIOT.

Counn, ux KiaccuuKanys U cBoKcTBa. B3anmomeiicTBre cosieii ¢ MeTailaMu, 0COOEHHOCTH 3THX
peakuuii. BzaumoaencTBue coJieit ¢ CosaMu.

['eneTndeckue psapl MeTalIa M HEMeTallIa. [ eHeTHdYecKas CBsI3b MEXy KIacCaMH
HEOPraHMYeCKUX BEIIECTB.

JlaGopaTopHBIE OIBITHI

17. BzauMoeiicTBrEe OKCHIA KaJdbIIKs C BOJOM.

18. [TomyTHEHUME N3BECTKOBOW BOIBI.

19. Peakius HelTpanuszanyu.

20. TMonyuenue ruapokcuaa meau (1) u ero BzanmoaeiicTBIE C KUCIOTOM.
21. Paznoxenne ruapokcuna meau (1) mpu narpeBanum.
22. B3auMoeiicTBIE KHCIIOT ¢ METAJJIaMH.

23. B3auMoeiicTBIE KICIIOT C COJISIMHU.

24. O3HaKOMJIEHHUE ¢ KOJUIEKIHUEH COeH.

25. Bzaumoneiicteue cynbdara meau(Il) ¢ xemnesom.

26. B3auMoieiicTBIE coJieli ¢ COJISTMHU.

27. T'eneTnyecKas CBA3b Ha IPUMEPE COCMHEHHUI MEIH.
I[IpakTrdeckue paboThI

6. Pemenne SKCIICPUMCHTAJIbHBIX 3a1a4.

[Tepuoanueckuii 3akoH u [lepuoanyeckasi cuctreMa XUMHUYECKUX AIIEMEHTOB
J. . MenneneeBa u CTpoeHUE aTOMa

EcrecTBeHHbBIE ceMelicTBa XUMUUECKHX 3JIEMEHTOB: IIEJIOYHBIE W IIEJIOYHO3EMEIbHBIC MeETalllbl,
rajoreHbl, WHepTHbIC (OsaropomHpie) Ta3bl. AmpoTepHOCTh. AMQOTEpHBIE OKCHIBI H
ruapokcuapl. KoMmnekcHble cou.

Otkpsitue . . MenaeneeBbiM [leproanueckoro 3akoHa u co3ganue um Ilepuoandeckoi
CHCTEMBI XHUMHYCSCKHUX JIEMEHTOB.

ATOMBI Kak ¢opma CyIIECTBOBAHUS XUMHUYECKHX 3JeMeHTOB. OCHOBHBIE CBEICHHSI O CTPOCHHH
aToMoB. JloKka3zaTenbCTBa CIOKHOCTH cTpoeHus aromoB. OmbiTel Pesepdopaa. [lnmanerapHas mopaens
CTPOEHUS aToMa.

CocTtaB aTOMHBIX sijiep: NTPOTOHBI, HEUTpPOHBL. OTHOCHUTENbHAss aTOMHas Macca. B3auMocBs3b
MOHATUN «IIPOTOH», KHEUTPOH», KOTHOCUTEIIbHASI ATOMHASI Maccay.

Mukpomup. DnekTpoHbl. CTpOEHHE 3JEKTPOHHBIX YPOBHEW aTOMOB XUMUYECKHUX 31eMeHTOB NeNe
1-20. IToHsATHE O 3aBEPIICHHOM DIIEKTPOHHOM ypPOBHE.

N3otonbl.  ®dusnueckuit cmbicn  cumBoJMku  [lepuoguyeckoit cuctembl. CoBpeMeHHas
dbopmynuposka [lepuoaudeckoro 3akona. M3MeHeHUs CBOMCTB AJIEMEHTOB B MEPHOJAaX M TPYIIAX, KakK
(GYHKIHS CTPOCHHSI DJIEKTPOHHBIX 000JI0UEK aTOMOB.

XapakTepuCTUKa DJJIEMEHTa-MEeTaula M JJEMEHTa-HeMETa/ula [0 MX [OJIOKEHHID B



IIepnoaunueckoii cucreme xumMmuueckux ueMeHToB Jl. M. Menneneesa.
JlemoHCcTpanyu
* Paznuunble GOPMBI TAOIUI] TEPHOAUYECKON CHCTEMBI.
*  MopaenupoBanue nocrpoenus [lepuonnueckoit cucrems! 1. 1. Menneneesa.
*  Mopenu aTOMOB XUMHUYECKHX 3JIEMEHTOB.
*  Moaenu aTOMOB 3J€MEHTOB |—3-T0 1mepruo0B
JlabopaTopHble ONBITHI.
28. Tlonyyenne aM(pOTEPHOrO MMAPOKCHIA U UCCIIENOBAHUE €TO CBOMCTB.

Xumunueckas cBsI3b. OKUCIUTEILHO-BOCCTAHOBHUTCIIHLHEIC pC€akuuun

HNonnass xumuueckasi cBa3b. MloHBI, 00pa3oBaHHBIE aTOMaMHU METAJJIOB W HeMeTaioB. CXeMbl
00pa3oBaHUsi MOHHOM CBSI3W I OMHAPHBIX coenuHEeHWH. VOHHBIE KPUCTAUIMYECKUE PEIIETKH |
(M3UYecKue CBOMCTBA BEIIECTB C 3TUM TUTIOM peméTok. [loHaTre 0o GopMysIbHON €TMHUIIEC BEIIECTBA.

KoBanenTtHass xumMuyeckas CBsi3b. OJEKTPOHHBIE M CTPYKTypHBIE (opmynsl. KoBanentnas
HemoJsipHast CBsizb. (CxemMbl 00pa3oBaHUsI KOBAJEHTHOM CBSI3W JJIsi  OMHAPHBIX COCIUHEHUM.
MonexynsapHble ¥ aTOMHBIE KPUCTATMYECKUE PEIIETKH, U CBOWCTBA BEIMIECTB C 3TUM THIIOM PEIIETOK.

DNeKTPOOTPULIATENBHOCTD. P anekTpooTpunatensHocTd. KoBaneHTHas MoaspHas XuMUYecKas
cBsa3b. [Jlumonbs. CxeMbl 00pa3oBaHMsSI KOBAJEHTHOW MOJSPHOM CBSA3U Ui OWMHAPHBIX COETUHEHH.
MonexynspHble 1 aTOMHBIE KPUCTAIUTMYECKUE PEMIETKH, CBOWCTBA BEMIECTB C 3TUM THUIIOM PEIIETOK.

Merannnueckas XUMHYECKash CBSI3b M MeTaJIMueckas KpucTauiuyeckas pemérka. CBolcTBa
BEIIIECTB C TUM THUIIOM Pem€éToK. Equnas mpupoaa XuMUIeCKUX CBS3EH.

Crenenp okucieHusa. CpaBHEHHE CTENEHU OKUCIEHUS M BaleHTHOCTHU. [IpaBmia pacuéra
CTETeHEeW OKUCIICHUS 10 GOpMYIaM XUMUYECKUX COETMHEHUH.

OKHCIIUTENTBHO-BOCCTAHOBUTENbHBIE  peakuuu. OIlpenesneHne CTENeHEe OKUCIEHUS A
AJIEMEHTOB, O0Opa3ylolUMX BEIIeCTBa Pa3HbIX KiaccoB. Peakunu HMOHHOTO OoOMEHa M OKUCIMTEIbHO-
BOCCTAHOBUTEINbHbIE peakiuu. OKUCIUTENb W BOCCTAHOBUTEIb, OKHCIEHHE W BOCCTaHOBJICHHE.
CocraBiieHHE YpPaBHEHHUW OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUUNA METOJIOM  3JIEKTPOHHOTO
OanaHca.

JdemoHcTpauuu

*  Buzeo ¢parmenTs! u crnaiiapl «MloHHAS XUMUYECKas CBS3b ».
*  Komiekuus BeIecTB ¢ HOHHOM XUMHUYECKOW CBS3bIO.
* Mojenu HOHHBIX KPUCTAUIMYECKUX PEIIETOK.
*  Buneodparments! u ciaiipl «KoBaleHTHAIXUMHUYECKAs CBA3bY.
*  Komieknus Be1ecTB MOJIEKYIIPHOTO U @aTOMHOTO CTPOEHUS.
*  Moaenu MOJNIEKYISIPHBIX U ATOMHBIX KPUCTAJNIMYECKUX PEIIETOK.
*  BuzeodparMeHTsl U ciaiiipl «MeTtannndeckas XMMHUECKask CBA3bY.
*  Komeknus «MeTaibl U CILIaBbI».
* BszaumoeiicTBUE IIMHKA C CEPOH, COIISIHOM KUCIOTOM, xmopuaoM meau (I1).
* T'openue maruus.
* Bs3aumopaencTsue XJIOpHOM U CEPOBOAOPOIHOM BOIBI.
JIaGopaTopHbIE OMBITHI
29. W3roToBieHHe MOJIENH, WILTHOCTPUPYIOIIEH CBOMCTBA METAIUTMYECKOM CBI3U



Cojaep:xkaHue MpOrpamMMsl
Xumus 9 kJacc
(68 uacoB, 2 yaca B He1eJII0)
[ToBTOpEeHUe 1 06001IeHNE CBEACHUI TIO KYpCy 8 Kilacca

bunapubie coenunenus. OKCHIBI COIe00pa3yronre U Hecoreoopasyrommue. [ HIpoKCHIbI:
OCHOBaHUs, aM(pOTepHBIC, KUCIOThL. CpelHNe, KUCITBIE, OCHOBHBIE COJIH.

O0o01IeHre CBEICHUH 0 XUMUYIECKUX peakiusax. Kinaccuduramnus XaMUIecKuX Peakiuii mo
Pa3IMYHBIM OCHOBAHHSIM: COCTaBY U YHCITy PEaruPYIONIUX U 00pa3yIOIIUXCSI BEIIECTB, TEIUIOBOMY
3¢ deKTy, HAlPaBICHUIO, H3MCHCHHIO CTETICHEH OKHMCIICHUS JIEMEHTOB, 00pa3yIOIINX pearupyroine
BeIlleCTBa, (pa3e, UCIMOJIb30BAHUIO KaTaIUu3aTopa.

[ToHsTHE O CKOPOCTH XUMHUECKOH peakiuu. DaKTOPhI, BIUSIONINE Ha CKOPOCTh XUMHUYIECKHX
pEaKIuii: MpUPOJIa PEarupyIOIINX BEIIECTB, UX KOHIIEHTPAINS, TEMIIepaTypa, II0maab
CONPUKOCHOBEHMSI, HATMUME KaTaym3aropa. Karamms.

JlemoHCcTpanmu
*  O3HaKOMJICHHE C KOJUIEKIMSIMHU METAJIOB U HEMETAJIOB.
* (O3HaKOMJICHHE C KOJUICKIUSIMU OKCHJIOB, KUCIIOT U COJIEH.
* 3aBHCHMOCTH CKOPOCTH XHMHUYECKOHN peakiiy OT IPHPOJIbI PEarupyIONNX BEIIECTB.
* 3aBHCHMOCTHh CKOPOCTH XUMHUYECKOH pEaKIUy OT KOHIIEHTPAIMU PEarupyrOIINX BEIIECTB.
* 3aBHCUMOCTb CKOPOCTH XHUMHYECKOW PEeaKINHU OT IIJIOIIaIN

COTPUKOCHOBEHHUSI pEarupyrouux BeMECTB («KUTIALIUI CIIO»).

* 3aBUCHUMOCTbH CKOPOCTH XMMHUYECKON PEAKIIUU OT TEMIIEPaTyphl PearupyroIInx BEmecTB.
JlaGopaTopHBIE OTIBITHI:
B3anmopeiicTBre aMMuaka v XJ0pOBOIOPOA.
Peakuus HeliTpanuzanum.
Hab6nrogenue TemnoBoro 3dexra peakiiuu HEUTpaTu3ainm.
B3aumonerictBue cepHoit kucaoThl ¢ okcuaom menu (11).
Paznosxenue nepokcuaa BOIOPOIa ¢ TOMOIIBIO KaTana3bl KapToders
3aBUCUMOCTb CKOPOCTH XUMHUUYECKOU PEAKIIMK OT MIPUPOIbl PEAarMpPYIOIINX BEIIECTB Ha IPUMEPE
B3aMMOJICHCTBHUS PACTBOPOB THOCY/Ib(aTa HATPHUs U XJIOpuAa Oapus, THOCYJIb(aTa HATPHUSI U
COJISTHOM KHMCJIOTBI.

SUhkwndE

7. 3aBUCHMOCTbH CKOPOCTH XMMHUYECKOM PEAKIIMU OT IPUPOJILI METAILIOB IIPH UX B3aUMOJIEHCTBHH C
COJISHOM KHCJIOTOM.

8. 3aBHCHMOCTE CKOPOCTH XUMHYECKON PEAKIMU OT IPUPOILI KUCIOT IIPU B3aUMOIEHCTBHHU HX C
JKEIIE30M.

9. 3aBHCHMOCTH CKOPOCTH XUMUYECKOU PEAKIIUK OT TEMIIEPATYPHL.

10. 3aBHCHMMOCTBH CKOPOCTH XHUMHYECKOM PEAKIMK OT KOHLIEHTPALUU.

11. 3aBHCHMMOCTB CKOPOCTH XHMHMYECKOHM pEaKIMy OT IUIOMAAH CONPHUKOCHOBEHHUS PEarupyrOIMX
BEIIECTB.

12.  3aBHCHMMOCTH CKOPOCTH XMMHUUECKON PEAKIIUH OT KATaIM3aTopa.

XHMUYECKHUE pCaKiuu B paCTBOPAxX 3JICKTPOJIUTOB

[Tonstue 06 BHCKTpOHHTquCKOﬁ JUCCOIMalu. 9J'IeKTpOJ'II/ITLI U HEJJICKTPOJIUTHI. MexaHu3M
Aucconran  SJICKTPOJUTOB C Pa3JIMYHBIM  XapaKTCPOM  CBA3H. Cremnenb SHCKTpOHHTquCKOﬁ
JUCCOoIMalu. CunbHBIC U cl1a0bIe QJICKTPOJIHUTEI.

OCHOBHBIE TTOJIOKCHUS TCOpHUU 3HCKTpOJIHTI/I‘-IGCKOﬁ JUucconuranmu. KJIaCCI/I(I)I/IKaI_II/IH HOHOB 1 HUX
CBOMCTBA. KI/ICJ'IOTBI, OCHOBaHHUSA U COJIM KaK 3JICKTPOJIMUTHI. Hx KJ'IaCCI/I(bI/IKaI_[I/I}I n aucconuanus.

O6H_[I/Ie XHMHUYECKHE CBOMCTBA KHCIIOT: M3MEHEHHE OKpaCKu HHIUKATOPOB, B3aUMOJCUCTBHE C



METaJUIaMH, OKCHJIAMU U THUIPOKCHIAMHU METAJUIOB U COJIIMU. MOJNEKYIspHBIE U UOHHBIC (IIOJIHBIC W
COKpalIEHHbIC) YPABHEHUS PEAKIUH.

XUMHUYECKUNA CMBICI COKPAUIEHHBIX YPABHECHHUH. Y CIIOBUS NPOTEKAHUS PEAKIIMN MEXIY IEKTPOIUTAMU
JI0 KOHI[a. Psij1 akTHBHOCTH METaJLIOB.

OO0111e XMMUYECKUE CBOMCTBA IIIEJIOUe: B3aUMO/ICHCTBUE C KMCIIOTAMH, OKCHIAaMH HEMETAJLIOB,
comsiMu. OOIIMe XMMHUYECKHE CBOWCTBA HEPACTBOPHMBIX OCHOBAHHI: B3aWMOJCHCTBHE C KHCIIOTAMH,
pasyioKeHUe U HarpeBaHUU.

OO0me XMMHYECKHE CBOWCTBA CPEIHHMX COJICH: B3aWMMOJCHCTBHE C KHCIOTaMH, IEIOYaMH,
COJISIMHM M MeTajuiamMu. B3anMo1eiCTBUE KUCIIBIX COJIEH CO LIET0YAMH.

M'uaponms, kak 0OMEHHOE B3aUMOJICHCTBUE COJIeH ¢ BOJOW. [ MIpOIHM3 COJIM CHIIBHOTO OCHOBAHMS
1 craboit KUCIOThL. ['naponu3 conu c1aboro OCHOBAaHUS U CHIIbHOM KkucnoThl. [lIkana pH.

CBoiiCTBa KHCIIOT, OCHOBaHM, OKCHUJIOB W COJIE B CBE€T€ TEOPUH DJIEKTPOJUTHUECKOMN
JMICCOIMAITNN ¥ OKACITUTEIIbHO-BOCCTAHOBUTEILHBIX PEAKIIUH.

JeMoHCTparmu.
* lcnbiTanue BEMIECTB U KX PACTBOPOB HA AJIEKTPONPOBOIHOCTb.
*  3aBHCUMOCTb JIEKTPOMPOBOTHOCTH YKCYCHON KHCIOTHI OT KOHIIEHTPAIIHH.
* JIBmKeHHUE OKPAIICHHBIX HOHOB B JJICKTPUICCKOM TI0JIC.
* OmnpeneneHre xapakTepa Cpelibl B pacTBOpax COJIEH.
JlaGopaTopHBIE OTIBITHI:
13. Jluccoumamus caaObIX >JIEKTPOIUTOB Ha IPUMEPE YKCYCHOM KMCIIOTHI.
14. VIsmenenue oKpacku HHIAMKATOPOB B KUCIOTHOM CPEJIE.
15.  Peakuus HelTpanM3anuu pacTBOpa MIEIOUN PA3IHMIHBIMHU KUCIOTAMM.
16. Ilomyuenue rugpokcuna meau (I1).u ero B3anmoneicTBHE ¢ Pa3IMYHBIMU KMCIIOTAMH.
17. BzaumoelicTBue CHIbHBIX KUCIOT ¢ okcunom meau (11).
18-20. B3anmonelicTBrE KUCIOT ¢ METAJUIAMHU.
21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.
22. Tlonydenue cTyaHs KPEMHUEBON KHMCIIOTEL
23. KayecTBeHHAs peakiys Ha XJIOPHU - MIIU CyIIb(paT-HOHEI
24. V3sMeHeHne OKPACKM MHIMKATOPOB B IEJIOYHOM CPEJIE.
25. B3zauMoelicTBYE 1EI0YeH ¢ YIIIEKUCIIBIM I'a30M.
26. KauecTBeHHas peakiys Ha KATHOH aMMOHHUS.
27. Ionyuenue ruapoxcua meau (1) u ero pasnoxenue.
28. B3aumoelicTBrEe KapOOHATOB C KUCIOTAMHU.
29. TTonyuenue ruapoxcua xeneza(lll).
30. BzaumoseiicTBue xkenesa ¢ pactBopoM cyiabdara meau (1)
[IpakTrueckue pabOTHI
1. CsoiicTBa KHCIOT, OCHOBAHWI, OKCUJIOB M COJIEN B CBETE TEOPUH HJIEKTPOIUTUYECKON
JMCCOLMAIIMU ¥ OKUCIUTENHLHO -BOCCTAHOBUTEIIBHBIX PEAKIIUi

Hemertannsl 1 ux coeTMHEeHUS

CTpOGHI/Ie aTOMOB HEMCTAJIOB MW HX IIOJIOXKCHHEC B HepHOﬂHqCCKOﬁ cucreme. Psag
QJICKTPOOTPULIATCIIBHOCTH. KpI/ICTaJ'IJ'II/I‘leCKI/IC peH_IéTKI/I HEMCTAJIJIOB — IIPOCTLIX BCIICCTB. AJ'IJ'IOTpOHI/ISI
u eé IMPpUYHNHBIL. dusznueckue CBOMCTBA HEMETAJLIOB. O6H_II/IC XHMHUYECKHE CBOMCTBA HEMETAIIJIOB:
OKHCIIUTCIBHBIC 1 BOCCTAHOBUTCIILHBIC.

FaJ’IOreHLI, CTPOCHHUC HUX ATOMOB U MOJICKYIL. dusznyeckue U XUMHYECKHE CBOMCTBA TaJOTCHOB.
3aKOHOMCpHOCTI/I W3MEHEHHS CBOMCTB T'aJJOT€HOB B 3aBUCHUMOCTH OT HX MOJIOXEHHS B HCpHO)IPI‘-ICCKOﬁ
cucreme. HaxoxaeHue raJloreHoB B MMpUpPOAC U UX MOJIYYCHHC. 3HaueHUE U IMPUMCHCHHUC I'aJIOTCHOB.

raHOTeHOBO,Z[OpOI[BI u COOTBCTCTBYIOIIIHEC 1504 KHCJIOTHI: IIJIaBUKOBas, COJIsIHasd,
6pOMOBOI[OpOI[Ha$I, HOJ0BOAOPOaHAA. T'anorenusl. KauectBennsie pCaknuu Ha TaJOrCHU-UOHBI.
HpI/IMCHCHI/Ie CO€IUHEHMI raJIOTEHOB U UX Onosioruyeckas POJIb.



OOmas xapakrepuctuka sieMeHToB VIA-rpymmel. Cepa B mpupoge u €€ MOJIydeHHE.
AnnoTpornHbie MOIU(UKAIIMK CEPhl M KX CBOMCTBA. XMMHUYECKHE CBOMCTBA CEPhI U €€ IPUMEHEHUE.

CepoBOJIOPO/: CTPOSHHE MOJCKYJIbl, (U3MUECKUE M XUMHUYECKHE CBOWCTBA, IMOJYYCHHUE U
3HaueHue. CepoBoiopoanas kuciaota. Cynbhuasl ¥ MX 3HaUYeHHE. JIIOMHHO(DOPBLI.

Oxcun cepsr (1V), cepaucras kucnora, cynb¢puTsl. KauecTBeHHas peakuus Ha CylIb(QHUT-HOH.

Oxcun cepsl (VI), cepras kucnora, cynbdarel. Kpucramtoruaparel. KadectBenHas peakmnusi Ha
Cyib(aT-uoH.

CepHasi KHUCIIOTa - CHJIBHBIM AJIEKTpOJUT. CBOWMCTBAa pa30aBICHHOW CEPHOW KHUCIOTHI, Kak
TUMMYHONW KHUCJIOTHI: B3aUMOJCHCTBHME C MeETa/UIaMH, OCHOBHBIMH H aM(OTEpPHBIMH OKCHIAMH,
OCHOBaHUSMHU U aM(POTESPHBIMU THIPOKCHIAMH, coyisiMu. KauecTBeHHas peakins Ha CyJIb(aT-HoH.

OOmiass xapakrepucTuka 31eMeHTOB VA-rpynnbl. A30T, CTPOE€HHE aTOMa U MOJEKYJIbI.
dusnyeckue 1 XMMUUECKHE CBOMCTBA M TPUMEHEHHE a30Ta. A30T B IPUPOJIEC U €0 OUOJIOTHYeCcKasi PoJib.

AMMHMaK, CTpOEHUE MOJIEKYIBI U (PU3NUYECKHE CBOMCTBA. AMMUayHasi BOJA, HAIIATHIPHBIA CIIUPT,
ruAparT aMMuaka. JIOHOpPHO  -akIENTOPHBIA MeXaHW3M  O00pa3oBaHHS KaTHOHA  AMMOHHS.
BoccranoButenbHbie cBoiicTBa ammuaka. Conn aMMOHUS M UX MpuMeHeHne. KauecTBeHHast peakius Ha
KaTHOH aMMOHHSI.

Oxkcuapl a30Ta: HECOJIeoOpa3yrolue U KUCIOTHBIC. A30THCTas KUCIOTa W HUTPUTHL. A30THas
KHUCJIO0Ta, €€ moJIydeHue U cBoiictBa. HuTpartsl.

®ochop, crpoenne aroma u amiorponus. Dochunel. Dochun. Oxcun dochopa(V) u
oprodochopnas kucnora. Pocdatel. DochopHbie ynodpenus. MHCEKTULIHIBL.

OO6mrast xapakTepucThKa 37eMeHTOB [V A-rpynmbl: 0COOEHHOCTH CTPOEHHUS aTOMOB, MPOCTHIX
BEIIECTB M COCAMHEHUN B 3aBUCHMOCTH OT IOJIOXKEHMS 3JIeMEHTOB B Ilepruoaudeckoit cucreme. YTIepo.
AnnotponHele Moaudukanuu: anmasz, rpagur. AmopdHBII yriaepog u  ero copra: caxa,
AKTUBUPOBAHHBIA  yrojib. AgjcopOrusa. XHMHYECKHE CBOWCTBa  yriepoaa. Kokcoxumudeckoe
MIPOM3BOJICTBO U €ro nmpoaykius. Kapous.

Oxcup yriepona(ll): crpoenmne Mosexynsl, moiryueHue u ero coiicrsa. Okcupn yriepoga(lV):
CTPOEHUE MOJIEKYJIbl, MOJYYEHHE MU €ro CBOWCTBA. YroibHasg KuciaoTa. Coiau yroJbHOM KHCIOTHI:
KapOOHaThI U THIPOKapOOHaThl. TexHu4yeckas ¥ MUIIeBas CoJa.

Heoprannueckue # OpraHUYeCKHME BEMIECTBA. YTJIEBOAOPOJAbL. XHUMHUYECKOE CTPOCHHUE
OpraHMYECKUX BEIIECTB, KaK MOPSI0OK COCTUHEHHUS aTOMOB B MOJICKYJIE 110 BaJICHTHOCTH.

Mertan, 3TaH, Kak MOpeJesbHbIe YITIEBOJAOPOJbl. ODTWJIEH W alleTUJIeH, KaK HempeaelbHbIe
(HeHachIIIeHHbIE) yriieBO0poabl. ['opeHue yrieBoopoioB. KauecTBeHHbIE peakiiy Ha HelpeAeabHbIe
COEIMHEHMUSI.

OTHUIOBBIM CIHUPT, €r0 MOJIyYCHHE, TPUMEHEHHE M (U3UO0JIOTHYecKoe JercTBre. TpéXxaTroMHbIM
cnupt raunepud. KauecTBeHHass peakuuss Ha MHOTOAQTOMHBIE CIUPTHL. YKCYCHas - MPEICTaBUTEIb
KJ1acca KapOOHOBBIX KHCIIOT.

Kpemnuuii, ctpoenue ero aroma u coiictBa. Kpemuuii B npupoge. Cunnuuasl u cunad. Oxkeua
kpemuus(1Y). KpemHueBast kucnora u €€ Comiu.

[IpousBoicTBO crekiia u neMenTa. [IpoayKius cuaMKaTHOM MPOMBIIIIEHHOCTH: ONTHYECKOE
BOJIOKHO, Kepamuka, hapdop, dasHc.

OnTHyeckoe BOJIOKHO.

Hemeranner B mpupoge. ®@pakunoHHas MeperoHkKa >XUIAKOTO BO3AyXa KaK CIOCO0 MONydeHHus
KHCTIOpo/1a, a30Ta, aprona. [lomyuenue gpocdopa, kpemHus, Xja0pa, ioaa. DIEKTPOIU3 PaCTBOPOB.

[Tony4yeHue cepHOI KUCIOTHI: ChIPbE, XUMU3M, TEXHOJIOTUYECKAs CXEMA, METO/1 KUIISILIETO CIOs,
MIPUHIIUIIBI TETI0O00MEHA, TPOTUBOTOKA U IUPKYIsiiun. Oneym. [Ipon3BoACTBO aMMuaKa: ChIphE,
XUMU3M, TEXHOJIOTHYECKasl CXeMa.

JdeMoHcTpanuu

Konnekuust HemeTaos.

Mogenu KpUCTAIIIMYECKUX PEIIETOK HEMETAJUIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HATOp ¥ MPUHIIHUIIBI €70 PAOOTHI.

I'openune HeMeTaIoB - MPOCTHIX BEIIECTB: cepbl, pocdopa, JPEeBECHOTO YTIIs.
OO0pa3ibl TaToreHoOB - MPOCTHIX BEIIECTB.



B3anMopelicTBre rajgoreHoB ¢ METaJUIaMU.

BriTecnenue ximopa OpoMoM WM Hoa U3 pacTBOPOB HX COJICH

Komexkuust npupoAHbIX COEANHEHUH XJI0pa.

B3anmoneicTBue cepel ¢ METAIAMMU.

I'openue cepsl B kucnopoe

Komnexnus cynbGuaHbIX py.

KauecTtBenHnas peakuus Ha cyiabQUA-UOH

OObecLBeunBaHNE OKPALIEHHBIX TKAHEW U [IBETOB CEPHUCTHIM T'a30M.
B3anmoielictBre KOHIIECHTPUPOBAHHOM CEPHOM KHUCIOTHI C MEBIO.
OO6yrnuBaHue OPraHUYECKUX BEIIECTB KOHIICHTPUPOBAHHON CEPHOM KHCIIOTOM.
Juarpamma «CocTaB BO3IyXa.

BuneogparmenTs! u cnaiias! «IItnubu 6azapei».

[Tonyuenue, cobupanue u pacrio3HaBaHUE aMMHAKa.

Paznoxxenune Ouxpomara aMMOHUS.

B3anMoieficTBre KOHIIEHTPUPOBAHHOM a30THOM KHUCIIOTBI C MEJIBIO.
l'openue wyepHoro mopoxa

Pa3noxxenne HuTpara Kajaus U TOpEHUE JPEBECHOTO YrobKa B HEM
O06pa3iel mpupoAHBIX coenuHenuit Gocdopa.

I'openue pochopa Ha Bo3ayxe U B KUCIOPO/IE.

[Tonygyenue 6emoro gocdopa 1 UCTIBITAHUE €TO CBONCTB

Komnexnust «O6pa3iisl IpUPOAHBIX COSTUHEHUN YTIEPOIa»

[Toptper H. /1. 3enunckoro. [lormomenrne akTHBUPOBAaHHBIM YIIIEM pacTBOPEHHBIX BEIIECTB
WJIY Ta30B.

YceTpoiicTBO MpOTUBOTA3A.

Mogenu MOneKysl METaHa, 3TaHa, TWICHA U alleTUJICHA.

B3anmopelicTBre sTrIeHa ¢ OpOMHOM BOJION M pacCTBOPOM MEpMaHTaHaTa Kajusl.
OO0mue XUMUYECKHE CBOMCTBA KUCIOT HAa MPUMEPE YKCYCHOM KHUCIIOTHI.
KauectBenHnas peakuus HA MHOTOATOMHBIE CIIUPTHI.

e Komnexmus «O06pa3ubl IPUPOIHBIX COSTUHEHUH KPEMHUS.

e Komieknus cTekiia, KepaMUuKH, [IEMEHTA U U3 U3 HUX.

e Komiekuusi NpoayKIuU CUIMKATHON TPOMBIIUIEHHOCTH.

e BuneodbparmenTs u cnaiiasl «II[pon3BoACTBO CTEKIIA U IIEMEHTaY.

e Komieknus «lIpupoaHsie coeTMHEHUS HEMETAIIOBY.

e BuneodparmenTs u ciaiipl «OpakinoHHas eperoHkKa KUAKOTO BO3IyXa
BuneodparmenTs u cnaiiasl «llogydenne Bogopoa, KUCIOPOIa U FaJIOr€HOB
ANEKTPOJIUTUYECKUM CIIOCOO0OM.

Mopenu anmnapaToB AJis IPOU3BOJACTBA CEPHOM KUCIIOTHI.

Mogenb KUIsmero ciosl.

Mogenb KOJIOHHBI CHHTE3a aMMHUaKa.

Buneodparments! u cnaiiapl « I Ipon3BoICTBO CEPHOM KUCIOTHIY.
Buneodparmentst u cnaiiap! «I Ipon3BoJICTBO aMMUaKay.

Komnexuust «CpIpb€ U1 MOJIy4EHUSI CEPHON KUCIIOTBD».

JIaGopaTopHbIE ONbBITHI

31. Pacnio3HaBaHMe Tajl0reHUA-HOHOB.

32. KauecTBEeHHbIE pEaKIMy Ha CYIb(aT-HOHBI.

33. KauecTBeHHas peaknys Ha KATHOH aMMOHHUSI.

34. XuMuueckre CBOUCTBA a30THOM KUCIIOTHI, KaK JIEKTPOJIUTA.
35. KauecTBenHble peakiuu Ha Gpochar-HoH.



36. ITonyyeHne 1 CBOWCTBA YrOJILHON KUCIIOTHI.

37. KayecTBeHHas peakius Ha KapOOHAT-HOH.

38. TMpomyckanue yrieKueIoro ra3a yepe3 pacTBOP CUIMKATa HATPUSL.
IpakTH4ecKkue padoTb

2. U3ydyenune CBOWMCTB COJITHON KUCIIOTHL.

3. U3yuenue CBOMCTB CEPHON KUCIIOTHI.

4. TlonyueHre aMMuaKa U U3y4eHHe Ero CBOMCTB.

5. TlonydyeHue yriieKucIoro ra3a u U3y4eHnue ero CBOUCTB.

MeTa/NJIbl 4 UX COeAMHEHUS

ITonoxxenne MetamioB B Ilepuoanueckoit cucteMe xumudeckux sneMeHToB JI. M. MeHieneena,
CTPOEHHE HX aTOMOB W KpPHUCTaUIOB. MeTamndeckas CBsI3b M METAUIMYECKas KpPHUCTaJIMYECKas
pemérka. U3NYECKUe CBOMCTBA METAJIOB: 3JIEKTPO- U TEIJIOMPOBOHOCTD, OTPaXKArOIIask ClIOCOOHOCT,
MIacTUYHOCTh. CIutaBbl YEPHBIC U 1IBETHHIEC.

MeTtamibl Kak BOCCTAHOBUTEIH. DJIEKTPOXUMHYECKHHN Psij HANpshDKEHWH. B3ammoelicTBie MeTauioB C
HEMeTaJlaMH1, OKCHIAMU, KUCJIOTAMH, COJIAMU. AJTIOMUHOTEPMHUSL.
CTpoeHne aTOMOB M IIPOCTHIX BEMISCTB IMIECJIOYHBIX METAIOB. 3aBUCUMOCTh (DM3NYECKUX U XUMHUYCCKHUX
CBOMCTB IIEJOYHBIX METAJUIOB OT 3apAOB sAep MX aToMoB. OKCHIBI U THUIPOKCHUABI IIEIOYHBIX
METaJIJIOB, WX IIOJydeHHE, CBOICTBA, MNpUMEHEHHE. BakHeWIne COoMM MICIOYHBIX METaIOB, HX
3HAYEHHUE B )KUBOW W HEKMBOM MPUPOJIE U B )KU3HH YEIIOBEKA.
CTtpoeHHE aTOMOB W TPOCTHIX BEIIECTB IIEIOYHO3EMEIbHBIX METAILIOB. 3aBUCUMOCTh (DH3MUECKUX H
XUMHUUYECKUX CBOMCTB IIETOYHO3EMENIbHBIX METAUIOB OT 3apsAloB saep HuX atomMoB. Okcuabl U
TUJIPOKCHUIBI IIEITOYHO3EMENbHBIX METAJJIOB, UX IOJYyYEHHE, CBOWCTBA W TNpUMEHEHHE. BaxHeiine
COJIM MIEIOYHO - 3€MEJbHBIX METAJUIOB, UX 3HAUYCHHWE B MPUPOJC M KU3HH 4YeloBeka. KapOoHAThl u
TUAPOKApOOHATHI KAJIBITHS.
KéctkocTh BOIBI: BpeMeHHass M MocTostHHas. CrocoObl ycTpaHeHUsT BpeMEHHOM KECTKOCTH. CrocoObI
ycTpadHeHusi mocTtossHHOM kéctkoctH. HMonuthl. CoeauHeHHS alIOMUHHUS B IPUPOJE. XHUMHUYECKHE
cBoiicTBa anmtoMuHMs. OCOOCHHOCTH OKCHA W THIPOKCHIA ATIOMHHHUS Kak aM(OTEpHBIX COCIUHEHHUH.
Baxxuelimue colin amfOMUAHHS (XJIOpHU, CylIbdar).
OcobGenHocTu cTpoeHHsT aToMa ene3a. JKemne3o B mpupone. Baxkuedmue pynasl keneza. OKcuabl U
ruapokcuabl xenesa(ll) u xeneza(lll). Comu xenesa(ll) u xxeneza(lll). ObHapyxeHre MOHOB KaTHOHOB
JKeJie3a B pacTBOpe. 3HAUEHUE COCIMHEHUM Kelie3a.
Koppo3ust xumuueckast v 3J€KTpOXUMHUYECKas. 3allUTa METAIVIOB OT KOppO3uu. MeTasuibl B IPUPO/JIE: B
CBOOOJIHOM BHJIE U B BHUJIe coenHeHMH. [lonaTue o metamuryprun. UépHas v 1IBETHAs] METAJLTyPTHS.
[Mupomeramnyprus, THAPOMETAILTYPIus, dNeKTpoMeTatyprus. JJomennsiii mponecc. [lepepabotka
YyryHa B CTajb. DJIEKTPOJIU3 PACIJIaBOB.
JlemoHcTpanuu

* BsanMmojieiicTBUE HATPUS, JIUTHUS U KAIIbIUS C BOJOU.

* Topenue HaTpus, MarHus U »*eJje3a B KUCIOPOJIE.

* Bcrbimka TepMUTHON CMECH.

* BsauMmopeiicTBUE cMeCH MMOPOLIKOB CEPBI U Keje3a, IUHKA U CEpBI.

*  BzaumojelicTBUE aTIOMUHUS C KHUCIOTAMHU, 1I€I0YaMHu 1 BOJIOH.

* BzaumogeriicTBue xene3a U MEAU C XJIIOPOM.

* Bsaumozencrsue Meau ¢ KOHLIEHTPUPOBAHHOW CEPHOM KMCIOTOM U a30THOM KUCIOTOU

(pa30aBneHHON U KOHIICHTPHUPOBAHHO).

* Okpacka MmIaMeHH COE€IMHEHUSIMU IIEJT0OYHBIX METAJIJIOB.

* Okpacka MmIaMeHH COE€IMHEHUSAMHU IIETOYHO3EMENIbHBIX METAILIIOB .

* ['ameHue U3BECTH BOJIOM.

* IlomyuyeHue KECTKOU BOABI B3aUMOJACUCTBUEM YITIEKUCIIOTO Ta3a € U3BECTKOBOW BOJIOM.



*  VcrpaHeHHE BPEMEHHOM KECTKOCTU KUTITYCHUEM U JOOABKOM COJIBI.
* VcrpaHEHHE MOCTOSIHHOM KECTKOCTH IOOABKOM COJIBI.
*  VoHUTHI ¥ IPUHIMI UX JeWCTBUS (BUACO(parMenr).
e Komekuust npupoIHbIX COEAUHEHUN ATFOMHHUSL.
*  BuneodparmenTs! u craiiapl «OKCHI ATIOMUAHUS M €70 MOIH(PHUKALIANY.
* [lomyyenue ampOTEpPHOTO TUAPOKCHAA ATIOMUHUS M UCCIIEIOBAHUE €r0 CBOMCTB.
*  Komtekuus «XUMHUYECKUE UCTOYHUKU TOKA.
* Pe3ynbTaThl JUIMTENBHOTO SKCIIEPUMEHTA 10 U3YyYEHUIO KOPPO3UHU CTAIBHBIX U3/IEIUN B
3aBUCHMOCTH OT YCJIIOBUH IPOLIECCOB.
* Boccranosnenue meau u3 okcuaa meau(ll) Bogopomgom.
*  BuneodparmenTs u cnaiiapl «I[pon3BOACTBO YyryHa U CTAJINY.
*  BuneogparMenTs! u cnaiiipl «3aemus U3 4yryHa u CTajimy.
*  BuneodparmenTs! u cnaiiipl «IIpon3BoACTBO aTIOMUHUSD.
JlaBopaTopHBIE OTIBITHI
39.BsanmopeiicTBue xenesa ¢ pactBopoM cyabdara meau(ll).
40.Tlony4enne n3BECTKOBOM BOIBI M OMBITHI C HEH.
41.Tlonyuenne ruapokcuos xeneza(ll) u (111).
42.Ka4ecTBEHHBIE PEAKIIMY HAa KATHOHBI JKEIE3a
[IpakTrueckue pabOThI
6. IlomyueHue KeCTKON BOIBI M CHIOCOOBI €€ YCTPaHEHHS.
7. Perienne S5KCIEPUMEHTAIBHBIX 38124 1O TeMe «MeTaliby.

XuMHSA 4 OKPYKaWIas cpena

Crtpoenue 3emin: siIpo, MaHTHsI, 3eMHast KOpa, MX XUMHYEeCKui cocTtaB. Jlutocdepa u eé
XUMHUUYECKU cocTaB. Munepaibl. Pyabl. Ocanounsie nopoasl. [lone3nbie nckonaembie. XUMAYECKUH
cocTaB TuaApochepbl. XUMHUUECKHN COCTaB aTMOC(hEpHI.

HcTouHrKHM XMMHUYECKOTO 3arpsi3HEHHs OKpYyXatouieil cpezbl. [ 106abHble 3KOJI0rH4ecKre MpoOIeMbl
YeJl0BEeYeCTBa: MapHUKOBBINA 3((EKT, KUCITOTHBIE JOKI1, 030HOBbBIE AbIPbl. MexayHapoaHOe
COTPYIHHYECTBO B 00JaCTU OXPAHBI OKPYKAIOIIEH Cpe/ibl OT XUMHUYECKOT0 3arpsi3HeHus. «3enéHast
XUMHUSD.

JdemoHcTpauuu

*  BuneodparmenTs! u cnaiapl «CTpoeHue 3eMiu U €€ XUMUYECKUA COCTaBy.

*  Komnekius MUHEPaIoB U TOPHBIX MTOPOJ.

*  Komnekuus «Pynsl MeTamioB.

*  BuneodparmenTsl u crnaiiipl «I 1o6anpHbIe SKOJIOTHYECKUE TPOOIEMbI YETIOBEYECTBAY.
JIaGopaTopHbIE ONBITHI:
43. Uzyyenue rpanura.

O000menne 3HAaHUH O XMMHUH 32 KyPC OCHOBHOM IIKOJIBI.

CTpOGHI/IC aToMa B COOTBETCTBHH C IMOJIOKCHUEM XHMMHUYCCKOI'O 3JICMCHTA B HepHOﬂHqCCKOﬁ CUCTEME.
CTpOGHI/IC BCHICCTBA: XUMHUYCCKAA CBA3b U KPUCTAINIMUCCKUC peI_HéTKI/I. 3aBUCHMOCTH CBOMCTB
O6paSOBaHHI>IX 9JICMCHTaMU MPOCTHIX BCIICCTB (MeTaJ'IJ'IOB, HEMCTAJJIOB, 6JIaF0p0,HHBIX FaSOB) oT
TTOJIOXKCHHUA 3JICMCHTOB B HCpI/IOIlI/I‘-ICCKOﬁ cucreme. Tumoaorus HCOPraHN4YCCKUX BCUICCTB, ACJICHUC X
Ha KJIaCChbl U T'PYIIIIbI. HpellCTaBI/ITCJ'II/I.

HpI/I3HaKI/I " YCJIIOBHA MPOTCKAHUA XUMHUYCCKUX peaxunﬁ. Tumnonorus XuMU4eCKUX peaKI_II/Iﬁ 10
Pa3JINIHBIM OCHOBAHU M. Peakniunu nonsoro oOMeHa. OKUCIUTEIBHO-BOCCTAHOBUTEILHBIC pCaKkIuu.



XUMUYECKHEe CBOWCTBA MMPOCTHIX BEHIECTB. XapaKTepHbIE XUMHUECKUE CBOMCTBA COICOOPa3yIOIINX
OKCHJIOB, THJIPOKCHIOB (OCHOBAHHMA, KUCJIOT U aM(OTEPHBIX THAPOKCUIIOB), COJICH.

YueOHO-TEMaTHYECKHUI IJIaH

Ne HaumenoBanue pazzenos (Tem) Kosmmuectso B ToM uucie Ha npoBeneHue
4acoB 110 [IpakTrueckux KonTtponbhbIx
nporpamme pabot pabot
8 knacc
1 | HauanpHbple TOHATUS W 3aKOHBI 18 2 1
XUMHUU
2 | Baxneiinme npeacTaBUTeNH 17 3 1
HEOPraHMYECKHUX BEIICCTB.
KonnuecTBeHHBIE OTHOIIECHHS B
XUMHUHA
3 | OcHOBHEIE KJIACCHBI 9 1 1
HEOPraHWYECKUX COCTMHEHUN
4 | Tlepuoamdeckuit 3aKOH " 8
[Tepnognueckas cucrema
XUMHUYeCcKuX anmementoB J[. .
MenpeneeBa U CTpOCHHE aToMa
5 | Xumuueckas cBs3b. OKHCIHUTEIIBHO 11 1
-BOCCTAaHOBUTEJIHHBIC PEAKIINH
6 | O0o0OImEeHne W  cUCTEMAaTH3ALNS 5 1
3HAHMI MO Kypcy 8 Kiacca
Hroro 68 6 5
9 knacc
1 [ToBTOpEeHUE M 0000IICHNE 5
CBEJICHMH I10 Kypcy 8 Kjacca.
XHUMHUYECKUE PEAKITUN
2 | XuMu4ecKkue peakiiiy B pacTBOpax 10 1 1
3 | Hemeramisl 1 ux coequHEHUS 25 4 1
4 | MeTtaibl 4 UX COeqUHEHUS 17 2 1
5 | XuMus u oKpyKaromias cpena 2
6 | O06oO0IIEHNE U CUCTEMATH3ALIUS 7 1
3HAHUN IO XUMUH 32 KypC
OCHOBHOM IIIKOJIBI.
Peseps 2
Htoro 68 7 4




HJIaHI/IpyeMBIe pe3yJbTaTbl 0OCBOCHUA yqeﬁnoro nmpeamMera

ITo 3aBepuIeHUIO Kypca XMMUHU Ha 3TaHE OCHOBHOTO 00IIero 00pa3oBaHus BBITYCKHUKNA OCHOBHOM
LIKOJIbI IOJIKHBI OBJIAJIETh CIEAYIOLIUMU PE3YyIbTaTaMU:

|. JluurOCTHBIE PE3YIIBTATHI:
1) ocosnanue cBoeii STHHYECKON NPHHAIIECKHOCTH, 3HAHUE HCTOPUM XMMHH U BKJIaJa POCCHIACKOM
XUMHUYECKON HAYKU B MUPOBYIO XHUMHIO;
2) ¢opmuposanue OTBETCTBEHHOTO OTHOIIEHHS K TI03HAHMIO XUMUM; TOTOBHOCTH M CIIOCOOHOCTH
oOyuarouuxcs K caMOpa3BUTHIO U cCaM000pa30BaHUIO HA OCHOBE U3Y4YEHHBIX (DAKTOB, 3aKOHOB U TEOpUI
XMMMH; OCO3HAHHOTO BBIOOPA U OCTPOECHNE MHANBUIYaIbHOM 00pa30BaTeIbHON TPAEKTOPHH;
3)  popmuposanue 1ENOCTHOI €CTECTBEHHO-HAYIHON KAPTHHBI MUPA, HEOTHEMIIEMOM YaCThIO
KOTOpOI\/’I ABJIICTCA XUMHUYCCKAs KapTUHA MHPaA,
4) osnadenue cOBPEMEHHBIM S3bIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHs HAYKU U OOIECTBEHHON
IMPAKTHUKH, B TOM YHUCJIE 1 XUMHUYCCKUM;
5) oceoenue conpanbHBIX HOPM, TPABUIT OBEAEHUS, PoJiel U GOPM COLUATBHOM KU3HU B COLIUYME,
MIPUPO/IE U YACTHOM KU3HHU Ha OCHOBE IKOJIOTHUECKOM KYJIbTYpPHl U O€3011aCHOTO 0OpaIeHus ¢
BCIICCTBAMU U MaTCpUAIaMU;
6) @opmuposanue KOMMYHUKATHBHOM KOMIETEHTHOCTH B OOILEHHHU CO CBEPCTHUKAMH M B3POCIIBIMHU B
nporiecce 00pa3oBaTeILHOM, 0OIIECTBEHHO MOJIE3HON, YIEOHO-HCCIIeI0BATEIBLCKON, TBOPUESCKOU 1
JPYTUX BUAOB JIEATEIBHOCTH, CBSI3aHHBIX C XUMHEH.

1. MeranpenmerHbie pe3ysbTaTh:
1) onpeoenenue neneii co6cTBEHHOro 00ydeHHUs, TIOCTAHOBKA U (GOPMYJIMPOBAHUE I Ce0s HOBBIX
3ajay;
2) naanupoeanue nyTei NOCTHKEHHS KETAEMOTO Pe3yabTaTa 00ydeH!s XUMUH KaK TEOPETUYECKOTO,
TaK U 3KCIIEPUMEHTAILHOTO XapaKTepa;
3) coommecenue cBoux NEHCTBUI C IIIAHUPYEMBIMU PE3Y/IbTATAMH, OCYU/€CHENEHIE KOHTPOIIS CBOEH
JeATETPHOCTH B TIPOIIECCE TOCTMIKCHUS Pe3yabTarTa, onpedeierue Clioco00B JICWCTBUI PH BBITIOTHCHUH
1a00paTOPHBIX U MPAKTHYECKUX PA0OT B COOTBETCTBHH C TPABHIIAMHU TEXHUKU 0E30TIaCHOCTH;
4) onpedenenue UCTOYHUKOB XMMHMYECKOH MH(OPMALIUK, IOIYydEHHE U aHAJIU3 €&, CO3IaHKeE
WHGOPMAIIMOHHOTO MPOJYKTA U €ro MPe3CHTAIIUS;
5) ucnonvzoeanue 0CHOBHBIX MHTEIIEKTYaIbHBIX ONEPALIMii: AaHATIN3a U CHHTE3a, CPABHEHUS U
cUCTEeMaTH3aIllK, 0000ICHHS 1 KOHKPETH3AIINH, 8blsi6/leHue TPUIMHHO-CIICICTBCHHBIX CBSI3EH U
nocmpoenue JOTHYECKOTO PACCYKICHHUS U YMO3aKIFOUCHUS (MHIAYKTHBHOTO, ICAYKTHBHOTO U IO
aHAJIOTHH) Ha MaTepUaJie ECTECTBEHHO-HAYYHOTO COJICPYKAHHS,
6) ymenue co3maoT, IPUMEHSATH M IIPE0OPA30BLIBATH 3HAKU U CUMBOJIBI, MOJIEIN U CXEMBI I PEIlCHHUS
y4eOHBIX U MMO3HABATEIBHBIX 33/1aY;
7) opmupoeanue v pazeumue S5KOIOTUUECKOrO MBIIUIEHHUS, YMEHUE IIPUMEHSATE €r0 B TI03HABATENLHOI,
KOMMYHHKATHBHOM, COIIMATTLHON MIPaKTUKE U MPoQecCHOHANBHON OPUEHTAIINY;
8) eemepuposanue uzeit u onpeenenue CpeicTs, HEOOXOUMBIX [T X PEATU3ALUH.

1. TIpenvernbie pe3ynbrarsr:

BbIMyCKHUK HAy4UTCS:
®  XapakTepu30BaTb OCHOBHBIE METO/Ibl MO3HAHUSA: HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT;
® ONMCHIBATh CBOWCTBA TBEP/BIX, XKUIKHUX, ra3000pa3HbIX BELIECTB, BHIJCISASA UX CYIIECTBEHHbIE



MIPU3HAKY;
PacKpBIBaTh CMBICI OCHOBHBIX XUMUUYECKUX TTOHATUHN «aTOM», «KMOJICKYIa, «XUMHUYECKUT
3JIEMEHTY, «TIPOCTOE BEIIECTBOY, «CIOKHOE BEIIECTBOY, «BAJEHTHOCTHY, «XUMUYECKas
peaKIus», UCIIOIb3Ys 3HAKOBYIO CUCTEMY XUMHH;

PacKpbIBaTh CMBICI 3aKOHOB COXpPaHEHHUS MacChl BEILIECTB, IOCTOSTHCTBA COCTaBa, AaTOMHO-
MOJIEKYJIIPHON TEOPHH;

pa3nuyaTh XUMHYECKUE U (U3NUICCKUC SIBIICHHUS,

Ha3bIBaTh XUMUYCCKHE DIIEMEHTHI;

OTIPENIETISATh COCTAaB BEUIECTB M0 UX (hopmyrnam;

OTIPENIECTSATh BAJIGHTHOCTh aTOMa 3JIEMEHTA B COCAMHECHUSX;

OTIPENIETISATh TUTT XUMUYECKUX PEaKIIHil;

Ha3bIBaTh MPU3HAKH U YCIOBHS MPOTEKAHUS XUMUUECKUX PEAKIIHA;

BBISIBJISITH TIPU3HAKU, CBHJIETEIHCTBYIONIUE O MPOTEKAHUN XUMUYECKON PEaKIUH MPU
BBITIOJTHCHUH XUMHUYECKOTO OITBITA;

COCTaBJIATH (GOPMYITBI OMHAPHBIX COCTUHECHHU;

COCTaBJISITh YPABHEHUS] XUMHUUECKHUX PEAKIIHIA;

coOnroaaTh mpasBuiia 6e30MacHOM pabOThI TP MPOBEIEHUU OTIBITOB;

M0JIb30BaThCs Ja00PATOPHBIM 000PYAOBAaHUEM U MOCYAOM;

BBIYUCIISATH OTHOCUTEIHHYIO MOJICKYJISIPHYIO I MOJISPHYIO MacChl BEIIECTB;

BBIYUCIISITH MACCOBYIO JIOJI0 XUMUYECKOTO dJIeMEHTa 0 PopMysie COSTMHEHUS;

BBIYUCIIATH KOJIMYECTBO, 00BEM MITM MACCy BEIIECTBA 0 KOJUYECTBY, 00bEMY, MAacCe PEareHTOB
WJTU TIPOJTYKTOB PEAKITUH;

XapaKTepu30BaTh (PU3NUECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOIa 1
BOJIOPOJA;

MOJIy4aTh, COOUPATh KUCIOPO U BOJIOPO/I;

pacro3HaBaTh OMBITHBIM MMYTEM T'a3000pa3HbIC BEIIECTBA: KUCIOPO, BOJIOPOI;

pacKpbIBaTh CMBICH 3aKOHA ABOrajpo;

PacKphIBAaTh CMBICI MOHITHHA «TETIIOBOM A(D(PEKT peakium», «MOISPHBIA 00beM»;
XapaKTepHu30BaTh (PU3NUECKUE U XUMUYECKHUE CBOMCTBA BOIBI;

PacKpbIBaTh CMBICII IIOHSITHUSL «PACTBOPY;

BBIUUCIISITH MACCOBYIO JOJIFO PACTBOPEHHOIO BEIIECTBA B PACTBOPE;

MPUTOTOBJISATH PACTBOPBI C ONIPEACIEHHON MAacCCOBOM J10JI€H PAaCTBOPEHHOIO BEIIECTBA;
Ha3bIBATh COCIMHEHHUS U3YUYCHHBIX KJIaCCOB HEOPraHUYECKHUX BEIIECTB;

XapaKTePH30BaTh (PU3NUECKHE U XUMUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHMUECKUX
BEIIECTB: OKCUAOB, KUCIIOT, OCHOBaHMI, COJICH;

OIpeneNsATh NPUHAIICKHOCTh BEUIECTB K ONIPEIEICHHOMY KJIaCCy COEIMHEHMUI;

COCTaBIATh (OPMYJIbl HEOPraHMYECKUX COCIUHEHUN N3YUYEeHHBIX KIacCOB;

MIPOBOJIUTH ONBITHI, HOATBEPKAAIOIINE XUMUUYECKHUE CBOMCTBA U3YYEHHBIX KJIACCOB
HEOpPraHUYECKUX BEIIECTB;

pacro3HaBaTh OMBITHBIM ITYTEM PACTBOPHI KUCIIOT U LIEJI0UYEH IO U3MEHEHUIO OKPACKU
WHJIMKATOPa;

XapaKTEpU30BaTh B3aUMOCBSA3b MEXIY KJIaCCaMU HEOPraHMUECKUX COEAMHEHUH;
packpsiBath cmbica [lepuoanueckoro 3akona J[. 1. Menneneesa;

O0OBICHATh (PU3UYECKUI CMBICII aTOMHOTO (ITOPSAIKOBOTO) HOMEPA XUMUYECKOTO JIEMEHTA,
HOMEPOB I'pYIIIHI U Nlepuoa B nepuoanueckon cucreme /. 1. Menneneena;

O0OBSACHATH 3aKOHOMEPHOCTH U3MEHEHHUS CTPOEHUS aTOMOB, CBOMCTB 3JIEMEHTOB B IIpeieiax
MaJIbIX MIEPUOOB U TJIABHBIX NOATPYIIIL;

XapaKTepu30BaTh XMMHUUYECKHUE JIEMEHTHI (0T BOJAOPOa A0 KaJIbIIUs) Ha OCHOBE UX MOJIOKEHUS B
nepuoauueckoit cucreme J1. 1. MenneneeBa u 0COOEHHOCTEH CTPOCHUS UX ATOMOB;
COCTaBJISITh CXEMBI CTPOCHHS aTOMOB TepBbIX 2() 371eMEHTOB nepuoanyeckoi cucremsl Jl. U.



Menneneena;

®  PacCKpbIBaTh CMBICI MTOHATHI: «XUMHYECKASI CBA3bY», <QJIEKTPOOTPULIATEIBHOCTHY;

®  XapaKTepU30BaTh 3aBUCUMOCTH (PH3NYCCKIX CBOMCTB BEIIECTB OT THUIA KPUCTAJUIMYECKOM
peleETKY;

L] OHpGI[GJI?[TI) BU]L XHMH‘ICCKOﬁ CBSI3H B HCOpFaHI/I‘-IeCKI/IX COCIMHCHUAX

L4 I/I306pa)KaTI) CXEMbI CTPOCHUS MOJICKYJI BCUICCTB, 06pa30BaHHI>IX Pa3HbIMU BUJAMH XUMHUYCCKUX

CBsI3€H;

® pPaCKphIBAaTb CMBICII MOHSATHH «HMOH», «KATHUOH», «AHHUOH», QJICKTPOJUTBED», «HEIJICKTPOJIIHUTHI,
OIICKTPOJIUTHUYCCKAA AUCCOMalua», «OKUCIUTEIb», «CTCIICHb OKHUCIICHHUA», «KBOCCTAHOBUTCIIbY,

«OKHUCIIEHHEY», «BOCCTAHOBJICHUEY,
OTIPENIETISATh CTENeHb OKUCIIEHUS aTOMa JJIEMEHTA B COSMHEHUY;

paCKpBIBaTB CMBICJT TeOpI/II/I BHCKTPOHHTquCKOfI Aucconuanum,

COCTaBJISITh YPABHEHUSI JIEKTPOJUTHUECKON TUCCOLMAIIMN KUCIIOT, IIEJI0Y€EH, COJICH;

COCTaBJISITh TIOJIHBIE M COKPAIIEHHBIC HOHHBIEC YPAaBHEHMSI peaKIuil 0OMeHa;

OTIPENIETISATh BOBMOXKHOCTh IPOTEKAHUS PEAKIIUI HOHHOTO OOMEHa;

MPUBOJIUTH PEAKIIMH, TOATBEPKAAIONINE KAYECTBEHHBIN COCTAB Pa3IMUYHbIX BEIIIECTB;

ONPEAENATh OKUCIUTENb U BOCCTAHOBUTEID;

COCTaBJISITh YPABHEHHUSI OKUCIUTEIIBHO ~BOCCTAHOBUTEIIBHBIX PEAKITUI;

Ha3bIBaTh ()aKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUECKOW PEaKIIHH;

KJIacCU(PHUITMPOBATh XUMHYECKHE PEAKITUH TI0 PA3INYHBIM MPU3HAKAM;

XapakTepHu30BaTh B3aMMOCBS3b MEXY COCTABOM, CTPOEHHUEM M CBOMCTBAMU HEMETAILIIOB;

MIPOBOJIUTH OTBITHI MO MOJTYYEHUIO, COOMPAHUIO M U3YUCHUIO XUMUYECKUX CBOHUCTB

ra3000pa3HbIX BEILECTB: YIVIEKUCIOTO Ta3a, aMMHUaKa;

pacrno3HaBaTh OMBITHBIM IyTEM ra3000pa3Hble BEIIECTBA: YTJIEKUCIbIN Ta3 U aMMHUAK;

®  XapaKTepU30BaTh B3aMMOCBSI3b MEX/Y COCTABOM, CTPOCHUEM M CBOMCTBAMH METAJIJIOB;

e Ha3bIBAaTh OpraHMYECKHE BEUIeCTBa M0 X GopMysie: MeTaH, 3TaH, STHUJIEH, METaHOJ, STaHOJ,
[JIMIEPHH, YKCYCHAs! KHCI0Ta, aMUHOYKCYCHAsl KMCIIOTa, CTEApUHOBAs KUCIIOTA, OJIEMHOBAs
KHCJIOTA, TJIF0K033;

® OLICHUBATh BIUSHUE XUMMUYECKOTO 3arpsi3HEHMS OKPYKAIOIIEH Cpeibl Ha OPraHU3M YEJIOBEKa;

® IpPaMOTHO 0OpaIaThCs ¢ BEIIECTBAMU B MTOBCEIHEBHOM JKU3HH;

® ONpEIeNsITh BO3MOXKHOCTb IPOTEKAHUS PEAKIIUI HEKOTOPBIX MPEACTABUTEIEH OPraHUu4eCKUX

BEILIECTB C KUCJIOPOJIOM, BOJOPOIOM, METAINIAMU, OCHOBAaHUSIMHU, TAJIOT€HAMM.

BLIHYCKHI/IK MMOJIYYUT BO3MOKHOCTb HAYYUTLCA:

O0O0BSACHATH CYIIHOCTb IIpOLecca SJIEKTPOIUTUYECKOM TUCCOLMAllUU U peaKkluii HOHHOTO OOMEHa;

¢ BBIABUI'aTh U INPOBEPATH IKCIICPUMEHTAJIBHO THIIOTE3BI O XUMHNYCCKUX CBOMCTBaXx BEIIECTB HA

OCHOBE UX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTYINATh B XUMHYECKHUE PEAKINH, O XapaKTepe U
MPOJIYKTaX Pa3IUYHBbIX XUMUYECKIX PEAKIIHIA;

* XapaKTepU30BaTh BEIIECTBA [0 COCTaBY, CTPOCHHIO U CBOMCTBAM, YCTAHABJIUBAIOT
MIPUYMHHO-CJIEICTBEHHBIE CBA3M MEXY JaHHBIMH XapaKTEPUCTUKAMH BEIIECTBA;

* COCTAaBJISITh MOJIEKYJISIPHBIE U MTOJIHBIE HOHHBIE YPABHEHUS M0 COKPAILIEHHBIM HOHHBIM
YpaBHEHUSIM;

* MPOTHO3UPOBATH CIOCOOHOCTH BEIIECTBA MPOSBISATH OKUCIUTEIbHBIE WIIH
BOCCTAHOBUTEIIbHBIE CBOMCTBA C YUYETOM CTEIIEHEH OKUCIIEHUS JIEMEHTOB, BXOSIINX B €0 COCTaB;

* COCTaBJISITh YPABHEHUS PEAKIIMI, COOTBETCTBYIOIIUX MMOCIEA0BATEIbHOCTH MTPEBPAILICHUI
HEOPraHMYECKHX BEIIECTB PAa3JIMYHBIX KJIACCOB;

* BBIJIBUTaTh U MPOBEPSITH HIKCIIEPUMEHTAIILHO TUIIOTE3bI O pe3ylbTaTax BO3JACHCTBUS
pa3nu4HbIX (PaKTOPOB HA U3MEHEHUE CKOPOCTU XUMHUUYECKOU peaKInu;

* HCMOJB30BaTh MPUOOPETEHHBIE 3HAHMS VISl 9KOJIOTHYECKH IPaMOTHOTO MTOBEICHHUS B
OKpY’Karollen cpene;



* HCIOJB30BATh MPUOOPETEHHBIC KITFOUEBHIE KOMIIETEHIIUH TPU BBITIOJTHEHUH MMPOCKTOB U
y4eOHO-HCCIeIOBATEIbCKHUX 3aa4 TI0 U3YYCHUIO CBOWCTB, CIIOCOO0OB MOMYyYEHUS U pacliO3HABAHUS
BCIICCTB;

* 0O0BEKTHBHO OLICHUBATh PIH(i)OpMaLII/IIO 0 BCHICCTBAX U XUMHUYCCKUX MMPOLCCCaX,

* KPHUTHYECKH OTHOCHUTHCS K IICEBJIOHAYIHOU WH(MOPMAIUH, HETOOPOCOBECTHON peKjIaMe B
CpeacTBax MaccoBoM nHpopmanuu;

® OCO3HaBaTh 3HAUYCHUC TeOpCTI/IqGCKI/IX 3HaHI/II71 110 XUMHUHA IJIA HpaKTPI‘-IeCKOfI NCATCIIBHOCTHU
YEJI0BEKA;

* CO3/al0T MOJIETN U CXEMBbI JJIsl PellIeHUs] y4eOHBIX U MO3HABAaTEIbHBIX 3aa4; IOHUMATh
HEO0X0AMMOCTh COOIIOJICHUS TPEIUCAHUH, TIPEIaraéMbIX B HHCTPYKIIHSIX 110 UCTIOIb30BaHUIO
JIEKapCTB, CPEICTB OBITOBOM XUMUH U Jp.

MECTO YYEBHOT O IPEJIMETA B YYEBHOM IIVIAHE

®denepalibHbII TOCYIapCTBEHHBIN 00pa30BaTeNIbHBIN CTaHAAPT IpeaycMaTpUBaeT U3ydyeHHe Kypca
XUMUU B OCHOBHOM IIIKOJE€ KaK COCTAaBHOM 4YacTH TMpeaMeTHOW obmactu «EcTtecTBeHHOHAyUYHBIE
MIPEAMETBD.

Kypc xumum B 8—9 kiaccax paccuuTaH Ha 2 4aca B Heaenro B oObeMe 136 yueOHBIX 94acoB.
N3yuenne 3TOro Kypca JaeT BO3MOKHOCTH BBIIYCKHMKY OCHOBHOM IIKOJIBI ycnemHo caare OI'D mo
XUMUH KaK TIPEeIMETa 10 BHIOODY.

[Ipennaraemblii Kypc, XOTS W HOCHT OOIIEKYJIbTYpHBIM XapakTep W HE CTaBUT 3ajady
Ipo(hecCHOHATBHON NOArOTOBKH 00yUaloIIUXCs, TEM HE MEHEE, II03BOJISIET UM OIPENEIIUTHCS C BBIOOPOM
npoduist oOydeHHUs B CTapIIeh IIKoJIe.

YYEBHO-METOAUYECKOE OBECIIEYEHHE

VYMK «Xumus. 8 kimace»
1. Ta6bpuensa O. C. Xumus. 8 kmacc: yaeOHUK it oOreoOpa3oBarenbHbix opranusanuii / O. C.
INabpuensu, U. I'. Octpoymos, C. A. CnagkoB. — M.: [Ipocsemienue, 2019
2. Tabpuensn O. C. Xumumsa. Merogudeckoe mocobOue mas 8 Kimacca ydeOHoe mocobue s
obmeoOpazoBaTenbHbIX opranuzanuii / O. C. 'abpuensH, U. B. Axcénona, 1. I'. OcTtpoymoB. —
M.: IIpocBeuienue, 2019
3. Tabpuenssu O. C. Xumus. COopHUK 3a1ady U ympaxHeHHH. § kiacc: yueOHOe mocoOue Juist

obmreoOpazoBarenbHbix opranuzanmit/ O. C. I'abpuensn, 1. B. Tpuryduak M.: Ilpocsemienue,
2019

YMK «Xumus. 9 xnace»
1. Tabpuensn O. C. Xumus. 9 knacc : yaeOHUK U1t 001ieo0pazoBaTenbHbIX opranuzanuii / 0. C.
I'abpuensn, U. I'. Octpoymos, C. A. Cnaakos. — M.: [Ipocsemienue, 2019
2. Taopuensa O. C. Xumusa. Metoauueckoe mocobue mns 9 kiacca: ydeO. mocoOue Amns
oOmeobOpaszoBarenbHbIx opranuzanuii / O. C. I'abpuensn, U. B. Akcénona, . I'. OctpoymoB. —
M.: IIpocsemienue, 2019
3. Tabpuensn O. C. Xumusa. COopHHMK 3aqay W ynpakHeHuiH. 9 kmacc : ydeOHOe mocoOue s

oOmeobpaszoBarenbHeix opranuzanuit/ O. C. IN'abpuensn, U. B. TpuryOuak. M.: IIpocsemienue,
2019



Hugpopmayuonnsie cpeocmea
HNHuTepHeT-pecypcsl
1. http://www.alhimik.ru IIpeacraBiensl pyOpuKu: COBETH aOUTYPUEHTY, YIUTEIIO XUMHH,
CTPaBOYHUK (04eHB OO0JIbIIas MOA00PKA TAOJIHII U CIPABOYHBIX MaTEpHAJIOB), Beceast XUMHUsI, HOBOCTH,
OJIUMITHAJIBI, KyHCTKaMepa (Macca MHTEPECHBIX UCTOPUYECKUX CBEICHHN).
2. http://www.hij.ru XKypuan «Xumust 1 )KH3Hb» MOHSATHO ¥ 3aHUMATEIHLHO PAacCKa3bIBaeT 000 BCEM
WHTEPECHOM, YTO TPOUCXOJUT B HAYKE U B MUPE, B KOTOPOM MBI )KUBEM.
3. http://chemistry-chemists.com/index.html DnexTpoHHBIi )KypHaT «XUMHKH U XUMUS», B KOTOPOM
MPEJCTAaBICHO MHOKECTBO
OTIBITOB TI0 XUMUH, 3aHUMATEIbHOI WH(OpPMAIIHH, TO3BOJISIONICH yBIeUh YYCHUKOB SKCIIEPUMEHTATBHOM
9acThIO TIPEMETA.
4. http://c-books.narod.ru BceBo3moskHas tuTepaTypa 1o XMMHH.
5. http://www.drofa-ventana.ru M3BecTHOe H3IaTeNbCTBO yueOHOI uTepaTypsl. HOBUHKH HaydHO-
MOTTYJISIPHBIX ¥ 3aHUMATEIIbHBIX KHUT 110 XHMHH.
6. http://1september.ru XypHaut 1y yauTesaed u He TOJIbKO. boJbiioe kKoJim4ecTBO paboT YUEHUKOB, B
TOM YHCIIE U UCCIIEIOBATEIBLCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuit IKOIBHBIN MMOPTAN CO CCHUIKAMH Ha
00pa3zoBaTeNIbHbIE CAUTHI 10 XUMHH.
8. www.periodictable.ru CO0OpHHK cTaTelt 0 XHMUYECKUX AIIEMEHTAX, HILTIOCTPUPOBAHHBIH
IKCTIEPUMEHTOM






Kanennapﬂo- TEMATHIECCKOE IIJIAHUPOBAHUE

8 ki1acc
Ne Hara Tema ypoka dopma Bujbl yueOHOI neATeIbHOCTH
n/n Ilian dDakr OpraHu3anuu
ypoka
HavanbHble noHsATHA W 3aKOHBI XuMuH (184)
1 BBoanslii nHCTpYyKTaX o Th Ypok ycBoeHHs OOBSACHAIOT, YTO MIPEIMETOM U3YUECHUSI XUMHUH SIBIISIFOTCS
pH paboTe B KaOHHETe HOBBIX 3HAHUI BELIECTBA, UX CBOWCTBA U UX MpeBpalieHus. Pasnuyaror tena u
xumun.IIpeamer xumun. Ponb BEIIECTBA, BEILIECTBA U MaTepHalibl. Y CTaHABIMBAIOT IPUYUHHO-
XMMHH B J)KU3HH YeJIOBEKa CJIEICTBEHHBIE CBSI3U MEK/Iy CBOMCTBAMH BEILIECTB U MX
MPUMEHEHHEM
XapakTepu3yroT MOJI0KHUTEIbHYIO U OTPULIATENBHYIO POJIb XUMUU B
YKU3HU COBPEMEHHOTO 00I1IeCTBa.
ApPryMeHTUPYIOT CBOE OTHOUIEHHE K XeMO(QHINU 1 XeMO(pOoOHH.
2 Metobpl U3y4eHHs] XUMUU Ypok ycBoeHHs XapakTepu3yloT OCHOBHBIE METOJbl HW3Y4EHHUS €CTECTBEHHO-
HOBBIX 3HAHUHI HAy4YHBIX IUCLUIUIMH.
[TpuBOIAT IpUMEPBI MAaTEPHUAIBHBIX U 3HAKOBBIX WJIM CUMBOJIBHBIX
MOJICJICH, WCIIOJB3yeMbIX Ha Ypokax (u3uku, OWOJOTHH U
reorpadum.
Cobuparor 00bEMHBIE U ILIAPOCTEPIKHEBBIE MOJIENIM HEKOTOPBIX
XMMHYECKHUX BEUIECTB
3 ArperaTHbl€ COCTOSTHUS Ypok ycBoeHHus Pa3nuyaroT Tpu arperaTHeIX COCTOSIHUS BEILIECTBA. Y CTAHABINBAIOT
BEILECTB HOBBIX 3HAHUHI B3aMMOCBSI3U MEK/ly HUMU Ha OCHOBE B3aUMHBIX I1EPEXO0B.
MnmocTpupyroT 3TH EPEX0 bl IPUMEPAMH.
HaO:ronaroT XuMu4ecKuil 3KCIIepUMEHT U deiarom BBIBOJIbI HA
OCHOBE HalOJ0ACHUI
4 [IpakTuueckas pabora Ne 1 VYpok - mpaktukyM | Paboratot ¢ tabopatopHbiM 000pyI0BaHHUEM M HarpeBaTeIbHbIMU
«3HAKOMCTBO C JIab0OPaTOPHBIM npubopamMM B COOTBETCTBUH C IIPAaBUIIAMU TEXHUKH 0€30MaCHOCTH.
obopynosanuem. [Ipasuna Th BeInosHA0T npocTeiine MaHUITYISIIUN C TAO0PaTOPHBIM
npu padote B KaOuHeTe o0opyoBaHuEM: ¢ 1a00PAaTOPHBIM IITATUBOM, CO CIIUPTOBKOM
XUMHI» OdopmisoT oTYET 0 MpoJIeTaHHO padoTe
5 dusnueckue sBieHus B xumun | KoMOuHMpoBaHHBIN | Paznnuaror (usnueckre u XUMHUECKUE SBJICHUS, YHCThIE
YPOK BemiecTBa 1 cmecH. Kiaccupunupyror cmecu.

HpI/IBOILHT IMPUMEPBI cMmeceit PA3JIMYIHOTO arp€raTHOro COCTOSHUA.
YcTaHaBIuBaOT NPUYUMHHO-CIICACTBCHHLIC CBA3U MCKIY
(I)I/ISI/I‘-ICCKI/IMI/I CBOMCTBaMM BEIIECTB CMECH U crocodamMu ux




pazneneHus. Pa3nuyaroT Ux, ONUCBHIBAIOT U XapaKTEPHU3YIOT
IIPAKTHYECKOE 3HAYCHHUE.

[MpakTuyeckas padora Ne 2

«Anann3 noussl». MHCTpYyKTa)
o Th.

YPOK - IpaKTUKYM

PaGoTatot ¢ mabopaTopHbIM 000PYIOBaHHEM U HArPEBATEIbHBIMU
npudOpaMu B COOTBETCTBUU C TIPaBUIIAMU TEXHUKH O€30MaCHOCTH.
BemonssroT npocTeiinme npuémMsl 00palieHus ¢ 1a00paTopHbIM
000pyI0BaHUEM: BOPOHKOH, (PHIBTPOM, CITMPTOBKOM.
HaOmromaror 3a cBOMCTBAMU BEIIECTB U SIBJIEHUSIMH,
MIPOUCXOISIINMU C BEIIECTBAMHU.

OnuCHIBaIOT XUMHYECKUH IKCIIEPUMEHT C TTIOMOIIBIO PYCCKOTO
(pomHOTO) SI3bIKA U SI3bIKA XUMUH.

JlenaroT BBIBOJIBI 11O pe3ysIbTaTaM MPOBEAEHHOIO SKCIEPUMEHTA

ATOMHO- MOJIEKYJISIPHOE
ydueHre. XUMUYECKHE
3JIEMEHTHI

VYpok ycBoeHus
HOBBIX 3HAHUN

OOBACHSIOT YTO TAKOE XUMHYECKUH DJIEMEHT, aTOM, MOJIEKYIIa,
AJUIOTPOTINSI, HOHBI.

PaznuyaroT mpocThie U CIIOKHBIE BEIIECTBA, BEIIECTBA
MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUsl. Ycmanasausarom
MIPUYMHHO-CJIEICTBEHHBIE CBSA3H MEXY COCTABOM MOJIEKYI U
CBOMCTBaMH JITIOTPOTTHBIX MOAU(PUKAIINN KUCIOPOIa.
POopMyIHPYIOT OCHOBHBIE TIOJIOKEHHUSI aTOMHO-MOJIEKYJISIPHOTO
YUEHHUS

3HaKu XUMHYECKUX
aneMeHToB. [lepuoanyeckast
Ta0JIMIa XUMHYECKUX
anementoB 1. WM.
Menneneena.

ypOK'I/ICCJ'ICI[OBaHI/Ie

Ha3zwiBaroT u 3anMCHIBAIOT 3HAKH XUMHUUYECKHX 3JICMEHTOB.
XapakTepu3yrT HH(HOPMAIUIO, KOTOPYIO HECYT 3HaKH XUMHUYECKHUX
3JIEMEHTOB.

OOBACHSIOT STUMOJIOTHYECKHE Hayasla Ha3BaHUH XUMHUYECKHUX
9JICMEHTOB U MX OTJCIBbHBIX I'PYIIII.

ONHUCHIBAIOT CTPYKTYPY TAOIUIIBI XUMHUECKHUX deMeHToB [1. U.
MenpaeneeBa. PaznuyaroT KOpOTKOIEPHOAHBIN 1
JUTMHHOTIEpUOIHBIN BapuaHThl [lepuoandeckoii cuctemsr /1. U.
MenneneeBa

Xumunueckue GopMyIibl

Ypok ycBoeHUs
HOBBIX 3HAaHHUN

OT00paxaroT cocTaB BEIIECTB ¢ IOMOIIBI0 XUMUYECKUX (HOPMYII.
PaznuuatoT nHAEKCH ¥ KO3pGuIMeHTs. Haxo 9T 0OTHOCUTEIbHYIO
MOJIEKYJIIDHYIO MaccCy BEIIECTBA U MAaCCOBYIO JOJII0 XUMHUYECKOTO
DJIEMEHTA B COCIUHEHUM.

TpancnupytoT nHOpPMAIHIO, KOTOPYIO HECYT XMMHUYECKHE

bopmyIbl




10 BajleHTHOCTB Ypok ycBoeHHs OOBACHAIOT YTO TAaKOE BAJIEHTHOCTb. [[oHMMAalOT OTpakeHue
HOBBIX 3HAHUI MOPsAKA COCIMHEHHS] aTOMOB B MOJIEKYJIaX BEILECTB MOCPEACTBOM
CTPYKTYPHBIX (JOPMYIL. YUaTCs COCTABIATH (DOPMYIIBI COCIMHCHHIA
10 BJICHTHOCTH W OIIPECIIATh BAJIGHTHOCTD JIEMEHTa 10 (hopmyire
€ro COeAMHEHUs
11 XUMHUYECKUE PEaKIIUU. O6o0matomuii ypok | XapakTepu3yrT XUMHUECKYIO PEaKINIO U €€ YUaCTHUKOB
[IpusHaku u ycnoBus ux (peareHThl ¥ MPOTYKTHI PEAKIIUN).
MPOTEKAHMUSL. OnucChIBaIOT MPU3HAKU U YCIOBUS TEUEHUS XUMUYECKUX PEAKITUH.
PaznnyaroT 3x30TepMUYECKUE U SHIOTEPMUUECKHUE PEAKITHH.
COOTHOCST peaKIuu TOPEHUS U IK30TEPMUUECKUE PEAKIIUH.
12 3aKoH COXpaHEHHUS MacChl Ypox ycBoeHHs DopMyTHPYIOT 3aKOH COXpaHEHHUsT Macchl BemecTB. COCTaBIISIIOT Ha
BeIIEeCTB. XUMHUYECKUE HOBBIX 3HAHUH €ro OCHOBE XUMHYECKHE ypaBHEHH. TpaHCIMPYIOT HUHGOPMAIIHIO,
YpaBHEHUS KOTOPYIO HECYT XUMHYECKHE YPAaBHECHHS.
DKCNEPUMEHTATBHO TIOITBEPKAAIOT CIIPABEJIMBOCTD 3aKOHA
COXpaHEHHUsI MacChl BEIIECTB
13 THUbl XUMUYECKUX PEAKIINM, VYpok ycBoeHus KimaccupumupyroT XuMHYEeCKHe peaKIuy 10 MpHU3HaKy Yyucia u
Peakuun pa3noxkKeHus. HOBBIX 3HaHUI COCTaBa PEareHTOB U MPOJYKTOB. XapaKTepU3YyIOT POib
KaTajau3aTopa B MPOTEKaHUU XUMHUYECKON pEaKIuu.
14 THUIBI XUMHYECKUX PEAKITUH. Ypok ycBOeHHUs HaOnronaroT ¥ ONMCHIBalOT XMMUYECKHM SKCIIEPUMEHT C TOMOILBIO
PeaKHI/H/I COECIMHCHHUS. HOBBIX 3HAHUU PYCCKOTO (pOI[HOFO) A3bIKA U A3bIKa XUMHUU
15 TUbl XUMUYECKUX PEAKIIUM. Ypok ycBoeHus
Peakuyum 3amMereHus. HOBBIX 3HaHUM
16 TUIbI XUMHUECKUX PEAKLIUM. Ypoxk ycBoeHus
Peakmiu oOMeHa. HOBBIX 3HaHUM
17 [ToBTOpeHue u 06001IeHNE O6o06maromuii ypok | OG00MIAIOT M CHCTEMATU3UPYIOT CBOU 3HAHUS 110 TEME:
Martepuana no reMe «HavanbHble «HauvanbHble OHATHUS U 3aKOHBI XUMUW». [[pUMEHSIOT Ha IpakTUKe
MOHATHUSI U 3aKOHBI XUMUUN) paHee I/13y‘leHHLII71 Marepuall, pa60Ta;I o rpyumnam € 3aJlaHuAIMU
Pa3HOTO YPOBHS CIOXKHOCTH
18 KonTponbHas padora Ne 1 Ypok — kouTponsa | [IpumeHsIOT Ha MpakTUKe paHee W3YYeHHBIN MaTtepual, padoTas 1o

«HauanbHble MOHATHUS U 3aKOHBI

3HAHUU
oOyuaronuxcs

TpyNIaM C 3aJaHUSIMH Pa3HOTO YPOBHS CII0KHOCTH, BBITTOJTHSIOT
KOHTPOJIbHYIO paboTy.




XUMHI

Ba:xHelinmme NpeaACTABUTEC/IN HEOPraHUYECCKUX BCIIECTB. KoaudyecTBeHHBbI€ OTHOIIEHHUSI B XUMHH (17 ‘-l)

19

Bo3nyx u ero cocras

Ypok ycBoeHus
HOBBIX 3HAHUN

XapakTepu3yroT 00bEMHYIO J0JII0 KOMIIOHEHTA TaKO# MPUPOHON
ra3oBOM CMECH, KaK BO3/IyX, M PACCUMTHIBAIOT €€ M0 00BEMY ITOM
cmecH. OnuchIBalOT 00BEMHBIN COCTaB aTMOC(EPHOTO BO3/1yXa U
MOHMMAIOT 3Ha4Y€HUE OCTOSTHCTBA 3TOT0 COCTaBa JUIsl 340POBbSI

20

Kucnopon

Ypok ycBoeHus
HOBBIX 3HAHUU

XapakTepu3yrT 030H, KaK aJUIOTPOITHYIO MOIU(HUKAIHIO
kuciaopoa. OnuChBalOT (DU3MUECKHAE U XUMUICCKUE CBOWCTBA,
MOJTy4eHUE ¥ MPUMEHEHHNE KUCIIOPOa C UCTIOB30BAaHUEM
PycCKOro (POAHOTO) S3bIKA U SI3bIKA XUMUH.

YCcTaHaBIMBAIOT MPUIHHHO-CIICACTBEHHBIE CBS3U MEXKTY
(U3HYECKUMU CBOMCTBAMH KHCIIOPOJIa ¥ CIIOCO0aMU ero
cobupanus. [IpoBoasT, HAOTIOJAIOT U OMUCHIBAIOT XUMUYECKUMA
SKCIIEPUMEHT I10 TOIYYEHHIO0, COOMPAHUIO U PACIIO3HABAHUIO
KHCIIOPOJIa ¢ COOI0OICHUEM MPAaBUJTI TEXHUKU O€30TTaCHOCTH
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[IpakTrueckas padora Ne3
«[Tomyuenue, coOnpanue u

Huctpykrax o Th.

PaCIiO3HaBaHUC KUCIIOPOAa».

VpoK - IpakTUKyM

PaGoTarot ¢ 1abopaTopHbIM 000pYIOBAaHUEM U HArpeBaTEIbHBIMHU
npubOpaMu B COOTBETCTBHUH C TIPABHUIIAMHU TEXHUKH
0e301acHOCTH. BBITONHAIOT IpocTeire TpUEMbI 0OpaIeHus ¢
1a60paTOPHBIM 000PYI0OBAHUEM: COOUPATh IPUOOP IS
MIOJTyYEHUS Ta30B, IIPOBEPSATH €r0 Ha TEPMETUYHOCTD U
UCTIOJIb30BATh ISl MOJTydeHUs Kucinopoaa. CoOMparoT KUCIOpPO.
METOJIOM BBITECHEHUS BO3/lyXa M pacro3HaroT ero. Habmonarot
3a CBOMCTBaMH BEUIECTB U SBJICHUSIMH, IPOUCXOISIIUMHU C
BemiecTBaMu. ONUCHIBAIOT XUMUYECKUHN IKCTIEPUMEHT C
TIOMOIIIBIO0 ECTECTBEHHOTO (PYCCKOTO WIIM POJHOTO) SI3bIKA U
a3bika XUMUHU. COCTaBISIOT OTUYET MO Pe3y/IbTaTaM MPOBEIECHHOTO
HKCIIEPUMEHTA
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OKCHUIBI

Ypok-uccienoBanme

Brigensior CYHICCTBCHHBIC ITPU3HAKKU OKCHOOB. I[aIOT Ha3BaHUA
OKCHIOB ITI0 UX (I)OpMy.TIaM. CocCTaBisioT (l)OpMy.]'IBI OKCHIOB I10 UX
Ha3BaHUAM. XapaKTepI/By'I-OT TaKHuX HpeHCTaBHTCHGﬁ OKCHIOB,
KakK BOJa, yrHeKI/ICHLIﬁ ras M HeramiéHas U3BeCTh
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Bonopon

Ypok ycBoeHUs
HOBLIX 3HAaHUN

XapaKTCpI/By}OT COCTaB MOJICKYIJIbI, (bl/I3I/I‘{eCKI/Ie 1 XUMHYCCKHUEC
CBOﬁCTBa, NOJIY4CHUC U TPUMCHCHUC BOAOPOIA. YcTaHaBIMBAKOT
MMPUINHHO-CJICICTBCHHBIC CBSA3U MCIKIY (1)I/IBI/II-ICCKI/IMI/I




CBO¥cTBaMU U crioco0amMu coOMpaHus BOJOPOIA, MEXKIY
XUMHUYECKUMH CBONCTBAMHU U €T0 IMPUMCHCHUCM.
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[IpakTtuyeckas pabora Ned
«[Tony4enue, cobupanue u
pacro3HaBaHue BOJAOPOaAY.
Nucrpykrax no Th.

Ypok-nIpakTUKyM

PaGorator ¢ mabopaTopHbIM 000PYIOBaHUEM U
HarpeBaTCJIbHbIMU HpI/I60paMI/I B COOTBCTCTBHHU C IIpaBHUIIaMH
TEXHUKH 0€3011aCHOCTU. BBINOJMHSAIOT npocTeiine npuemMsl
oOpartieHus ¢ J1abopaTopHBIM 000PYIOBaHUEM: COOMPATH MIPUOOP
JUTSL TIOJTY9EHUS Ta30B, MPOBEPATH €ro Ha FTEPMETUIHOCT U
HCIIOJIb30BATh JIJIS MOJTydeHHs Boopoaa. CoOuparoT BOIOPO
METOJIOM BBITECHEHHS BO3/IyXa U pacro3HaroT ero. Habmromaror
3a CBOMCTBaMU BCHICCTB U ABJICHUAMU, IIPOUCXOAAIIMMU C
BCIIIECTBaAMU. OHI/ICI)IBaI-OT XUMHWYECKUHU OKCIICPUMCHT C
MTOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO MJIH POJIHOTO) SI3bIKA U
s3bIKa XUMUHU. COCTaBJISIOT OTYET MO pe3yabTaTaM MPOBEIECHHOTO
JKCIIEPHMEHTA

25

Kucnorsl

VYpok ycBoeHus
HOBBIX 3HAHUU

AHaNMM3UPYIOT COCTaB KUCIOT. Pacro3HaloT KUCIOTHI C TOMOUIBIO
WHAUKATOPOB.  XapaKTEepU3yIOT  APEACTaBUTEIICH  KHCJIOT:
COJNSIHYlO M CEepHyI.  XapakTepus3yloT  pacTBOPHUMOCTb
COEJIMHEHUH C MOMOILBIO TAa0IHIIBI PACTBOPUMOCTH.
YcraHaBIMBaKOT IPUYMHHO-CJIEICTBEHHbIE CBSI3U  MEXAY
CBOMCTBaMHU COJISIHO M CEepHOM KHCIOT U OOJacTAMH UX
IPUMEHEHMSI.
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Comnn

ypOK'I/ICCJ'Ie,I[OBaHI/Ie

XapakTepus3yloT COJIM KaK HPOAYKThl 3aMeIeHHs BOJOpOJa B
KUCJIOT€ Ha MeTaul. 3amuchiBaloT (QOpPMYNbl  COJIed  TI0
BajieHTHOCTH. Ha3piBaroT cosn o hopmynam.

Hcnonp3yloT Ta0nuily pacTBOPUMOCTH Ui XapaKTEPUCTUKU
cBOMCTB coseil. [IpoBoasT pacuérel o Gpopmynam comeit
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KommuecTtBo BCIICCTBA.
MOJ'ISIpHaSI MaccCa BCIICCTBA.

YPOK'I/ICCHGI[OBaHI/Ie

OOBICHSIOT YTO TAKOE KOJIMYECTBO BCIICCTBA, MOJIb, IIOCTOSAHHAA
ABora):[po, MOJISIpHAast Macca.
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MounsipHbiii 00beM
ra3o00pa3HbIX BeHIECTB.3aKOH
ABorajpo.

Ypok ycBoeHus
HOBBLIX 3HAaHHUN

OOBSACHSIOT YTO TAKOE MOHSIpHBIﬁ 00BeM ra30B, HOpMaJIbHBIC
yClIoBuUs. PemraroT 3amaydn ¢ HUCIIOJb30BAaHUEM MOHSATHI
«KOJIMYCCTBO BCIICCTBA», «KMOJIAAPHAA Macca», ((MOJ'IHpHBIfI 00BEM
ra3oB», «KIIOCTOAHHAA ABOFaI[pO».
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Pemenue 3amau ¢
HMCIOJIb30BAaHUEM MOHITHH
«KOJIMYECTBO BEIIECTBAY,
«MOJISIPHAsI Maccay,

Ypok- npakTUKyM

Pemaror 3amadu ¢ MCIOIB30BAaHUEM HMOHATUM «KOJIHMYECTBO
BCIICCTBA», «KMOJISIpHAA MAaCCay, KIIOCTOSIHHAA ABoraJ:[po




«MOJIIPHBIN 00BEMY, KIUCIIO
ABorazipo».

30 Pemenue 3amau ¢ Ypok- npaktukym | Pemmaror 3ama4u ¢ MCMOJIb30BAaHUEM TIOHITUN «KOJTUYECTBO
WCIOJIb30BAHNEM TIOHATUN BEIIECTBA», «MOJISIPHAS MAcCay, «IOCTOSTHHAS ABOTaApO
«KOJIMYECTBO BEIIECTBAY,
«MOJISIPHAS. MacCay,
«MOJISIPHBIN 00bEM», «UUCIIO
ABoraapo».

31 Boma. OcHoBanus VYpoxk-uccienopanue | OOBSCHIIOT YTO TAKOE «OCHOBAHHSY, (IIEJIOYMN», KKaUeCTBECHHAs
peakiusy, «HHIIKaTop». KimaccnuuupyroT ocHOBaHWMS 110
pPacTBOPUMOCTH B Bojie. ONpeneisiioT MPUHAIC)KHOCTH
HEOPraHMYECKUX BEIIEeCTB K KJIACCY OCHOBAHUM 110 (hopmyIre.
XapakTepu3yroT CBOMCTBA OTAEIBHBIX MIPEACTABUTENEH
ocHoBaHUH. Mcrob3yroT TabIUIly paCTBOPUMOCTH IS
OTIPEJICIICHUST PACTBOPHMOCTH OCHOBAHHM.

32 PactBopbl. MaccoBas gomst VYpox penienus OOBACHSIOT UTO TAKOE «MAaCCOBas JI0JISI PACTBOPEHHOTO

pacTBOPEHHOTO BEIIECTBA 3aga4 BEIECTBa». YCTAaHABIUBAIOT aHAJOTUU ¢ 00BEMHON TOJIEH
KOMITOHEHTOB Ira30BOil cMecH. PemaroT 3a1auu ¢ UCIoJb30BaHUEM
MOHSATUI «MaccoBast J0JIs AJIEMEHTa B BEIIECTBE», «MacCoBas
JIOJIsI PACTBOPEHHOTO BEIIECTBAY», «00bEMHAs JI0J1s1 Ta3000pa3HOTO
BEILIECTBA»
33 [IpakTuueckas padora Ne 5 VYpoxk - npaktukym | PaGoTator ¢ mabopatopHbM 000pyI0BaHHUEM U HArpeBaTeIbHBIMHU
«[IpuroToBieHne pacTBOPOB pUOOpPaMU B COOTBETCTBUH C TIPaBUJIAMU TEXHUKH
COJICH C WX 3aJaHHOM 0€301acCHOCTH. BBITIOIHAIOT MpOCTEHIIHe MprueMbl 0OpaIieHHs C
MacCOBOM J0JIEH. 71a00paTOPHBIM 000PYIOBAHUEM: C MEPHBIM ITHJIHHIPOM, C
Nuctpykrax no Th. Becamu. HaOmroaroT 3a CBOMCTBAMHM BEILIECTB U SIBJICHHSIMU,
MIPOUCXOISIIMMU C BemecTBaMu. OMUCHIBAIOT SKCIIEPUMEHT C
MOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) A3bIKA U
s3bika XUMUHU. COCTaBISIOT OTUETHI MO pe3yabTaTam
MIPOBEJICHHOTO SKCIIEPUMEHTA
34 O606menue u cucremaruzanus | O6obmaronuii ypok | O000MIAIOT ¥ CUCTEMATH3UPYIOT CBOU 3HAHMSI 10 TeME:

3HaHUi 110 TeMe. «BaxHeimue
MpeCTaBUTENN
HEOPraHUYECKUX BEILECTB.

«Baxwneiiue OpCACTAaBUTCIIM HCOPraHUYCCKHUX BCIICCTB.
KonanuecTBeHHBIC OTHOIICHUS B XUMMI. HpI/IMCH}IIOT Ha
IMPAKTHUKE paHEC H3yquHLIﬁ Marepual, pa60Ta;1 IO rpyImmam €




KonnuecTBeHnbsie OTHOIIICHUS B
XUMHUN»

3alaHUsAMHU pa3HOro ypoBHSA CIIOKHOCTH

35 KonTtposnsHas padota Ne2 o VYpok — koHTposis | [IpuMeHsIOT Ha MpaKkTUKE paHee U3yUeHHbIN MaTepuall, padoTast
TeMe:. «BaxxHelmne 3HaHUU 110 TPYIIIaM C 3aJaHUSAMU Pa3HOTO YPOBHS CIIOXKHOCTH,
MIpeACTaBUTEIHN BEITIOJTHSIOT KOHTPOJILHYIO padoTy.
HEOPraHMYeCKUX BEIIECTB.
KonuuecTBeHHbIE OTHOIIIEHUS B
XUMUN)
OCHOBHbBIE KJIACChI HEOPTaHUYEeCKUX coequHennii (9 1)
36 Oxkcupl, uX KIaccupuKaus 1 Ypox ycBoeHHs OOBACHSIOT UTO TAaKOE HECOJICOOPA3YIONINE OKCHIBI,
XUMHUYECKHNE CBOMCTBA HOBBIX 3HAHUI C0JIe00pa3yIOIINE OKCUIBI, OCHOBHBIE OKCHJIbI, KHCIIOTHBIE
oKcubl. XapakTepU3yloT 00II1e XMMHUECKEe CBOMCTBA
C0J1e00pa3yIOIINX OKCHJIOB (KUCIIOTHBIX M OCHOBHBIX )
CoCTaBIISIFOT ypaBHEHHSI PEAKITUH C y4aCTHEM OKCHUJIOB.
Habmo1a1oT 1 ONUCHIBAIOT PeaKIUU ¢ y4aCTUEM OKCHJIOB C
MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIH POJIHOTO) SI3bIKA U
A3bIKa XUMUU. [IpOBOIAT OMBITHI, NOATBEPKAAIOLINE
XMUMHYECKHE CBONCTBA OKCHUJIOB C COOJIOJICHUEM MPaBUJl TEXHUKU
0e301acHOCTH
37 OcHoBaHUs, UX VYpoxk-uccnenoBanue | COCTaBJISIIOT YypaBHEHUS PEAKIUN C yHIaCTUEM OCHOBAHUU.
KJIacCU(UKAIUS U XUMUYECKUE Habmro1atoT 1 onuchIBalOT peakluy ¢ y4acTUeM KHCIIOT C
CBOMCTBA MOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO UJIM POJIHOTO) A3bIKA U
A3bIKa XUMUU. [[pOBOJAT ONBITHI, IOATBEPKIAIOIINE
XHUMHYECKHUE CBOMCTBA OCHOBAHMIL, C COOMIOICHUEM MTPABHII
TEXHUKH 0€30MacHOCTH
38 Kucnotsl, ux knaccuduxanus u Ypox ycBoeHHs XapakTepusyroT 001I1e XUMUYECKUE CBOMCTBA KHCIIOT

XHMHUYECKHE CBOMCTBA

HOBBLIX 3HAaHHUN

CocTaBisoT YpaBHCHHA peaKHI/Iﬁ C y4aCTUCM KHCJIOT.
Ha6n}oz[a}0T " OIIHUCBIBAKOT PCAKIIUHU C YIACTUEM KHCIIOT C
INOMOIIIBIO €CTCCTBCHHOTI'O (pYCCKOFO nIn pOI[HOFO) sA3bIKa U
A3bIKaA XUMHH.

HpOBOILHT OIIBITBI, TIOATBCPKAAOIINC XUMHUUYCCKUC CBOMCTBA
KHUCJIOT C CO6HIOILCHI/IGM IIpaBUJI TCXHUKH 0€30IMaCHOCTH
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Counn,ux knaccuuxanus u
XMMUYECKUE CBOMCTBA

Ypok ycBoeHus
HOBBIX 3HAHUN

PaznnyaroT NOHATUS «CPEAHHUE COJINY», KKUCIIBIE COITNY,
«OCHOBHBIE COJINY.

XapakTepusyroT o0I1Me XUMHUYECKUE CBONCTBA COJICH.
CocTaBIIIOT ypaBHEHHS peaKIuii ¢ ydactreMm coJlieii. Habmonaror
Y OTIUCHIBAIOT PEAKIIMH C YYACTUEM COJIEH C TTIOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO MJIM POJHOTO) S3bIKA U SI3bIKA XUMUH.
HpOBOI{S[T OIBITHI, MOATBEPKAAOIINEC XUMHUYCCKHC CBOMCTBA
coJIel ¢ cOOIII0IEHUEM TPABWII TEXHUKU 0€30MacHOCTH

40 I'eneTndeckas CBI3b MEXKIY Ypok ycBoeHHs XapakTepu3yrT MOHIATHE «T€HETUYEeCKUU psay. MurocTtpupyror
KJIacCCaMH HEOPraHUYECKUX HOBBIX 3HAHUI TEHETUYECKYIO B3aUMOCBSI3b MEX Iy BEIECTBAMM:
BEIIIECTB MIPOCTOE BENIECTBO — OKCHJT — THAPOKCHJ] — COJIb.
41 I'eneTndeckas CBSI3b MEXKIY VYPoK - IpakTUKyM 3anuChIBalOT YPAaBHEHUS PEAKLNN, COOTBETCTBYOIINX
KJIacCaMH HEOPTaHUYECKUX MOCJIEIOBATEILHOCTH («IEMTOYKEY) TTPEBPAIICHUI
BEIIIECTB HEOPraHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB
42 [TpakTtruueckast pabota Ne 6 VYpox - npakTukym | Ydarcs oOpamarbcs ¢ 1abopaTopHBIM 000PYI0BAaHUEM H
«Pemenune HarpeBaTeIbHBIMU MPUOOpPAMU B COOTBETCTBHHU C IIPABHIIaAMU
JKCIIEPUMEHTAIIBHBIX 33749, TEXHUKH 0€3011aCHOCTH, PACIIO3HABATH HEKOTOPhIE aHUOHBI U
Huctpykrax no Th. KaTHOHbI. Habmro1at0T CBOMCTBA AIEKTPOIUTOB M MPOUCXOIAIITNE
C HUMU siBiieHUs. HabmoqaroT 1 ONuChIBalOT peakluy ¢ y4acTueM
AJIEKTPOJIUTOB C MIOMOIIIbIO €CTECTBEHHOTO (PYCCKOTO WK
POJIHOTO) SA3bIKA U S3bIKA XUMHUH. DOPMYIUPYIOT BHIBOJBI 110
pe3ynbTaTam IPOBEJIECHHOIO 3KCIEPUMEHTA
43 O606mmenue u cucremaruzanusa | O6obmaronuii ypok | O600MIAIOT ¥ CUCTEMATH3UPYIOT CBOM 3HAHHUSI 10 TEME:
3HaHWi 110 TeMe. «OCHOBHBIE «OCHOBHBIE KJIaCChl HEOPraHUYECKUX COeAUHEHUI». [IpuMenstoT
KIIACCI HCOPTaHMICCKIX Ha MPaKTHUKE paHee U3yYeHHbIN MaTepuai, paboTas 1mo rpymnmnam ¢
COCIMHCHIIY 3aJJaHUSAMU PA3HOTO YPOBHS CJIOKHOCTH
44 Kontponsnas padota Ne3 mo VYpok — kouTponsa | [IpuMeHsOT Ha MpaKkTUKe paHee U3yUeHHBIN MaTepual, padoTas
TeMe. «OCHOBHBIE KJIacChl 0 TPYIIAaM C 33JaHUSIMHU PA3HOTO YPOBHSI CIIOKHOCTH,
HEOPraHMYECKUX BBHITIONHSIOT KOHTPOJILHYIO paboTy.
COCJIMHEHUIN»
Iepuoanuecknii 3axon u [lepuoanueckas cucrema xumnueckux 3jemeHToB /[. . MenaesneeBa u crpoenne aroma (8 4)
45 EcrecTBennsbie cemelicTBa VYpok ycBoeHuss | OOBSACHSAIOT MPHU3HAKU, TIO3BOJISIONINE OOBETUHATE TPYIIIIBI

XUMHWYCCKUX JJICMCHTOB.

HOBLIX 3HAaHUN

XUMUYECKUX AJIEMEHTOB B €CTECTBEHHBIE CEMEINCTBRA.
PackpbIBaloT XUMHUYECKUH CMBICT (STUMOJIOTHIO) Ha3BaHUMN




AMdpOoTEepHOCTD

€CTECTBEHHBIX CEMEHICTB

ApPryMEHTUPYIOT OTHOCHUTEIbHOCTh Ha3BAHUS «MHEPTHHIE T'a3bl»
OOBsCHSIOT YTO Takoe «aM(poTepHble coenuHenns». Habmromaror
Y OTIMCBIBAIOT PEAKLIUKA MEK/ly BEIIECTBAMU C IIOMOLIBIO
pyccKoro (poJHOro) s3bIKa U SI3bIKa XUMUU. XapaKTePU3YIOT
JTIBOMCTBCHHBIN XapaKTepe CBOUCTB aM(pOTEPHBIX OKCHIIOB H
TUAPOKCUAOB. [IpOBOJST ONBITHI 110 OTYYEHUIO U
MOJTBEPXKICHUIO0 XUMUUYECKUX CBOWCTB aM(OTEPHBIX OKCUJIOB U
TUAPOKCUIOB C COOIIIO/IEHUEM IPABHII TEXHUKH O€30MACHOCTH.

46 Otkpertue . U. VYpok ycBoeHus Paznn4aroT ecTeCTBEHHYIO M HCKYCCTBEHHYIO KJIacCU(DUKAIUH.
MenneneeBbiM HOBBIX 3HAHUU AprymeHTHpYIOT OTHeceHue [leproanyeckoro 3akoHa K
[Tepuoanueckoro 3akoHa €CTECTBEHHOM Kitaccudukanuu. MoaemupyroT XUMHUYECKUE
3aKOHOMEPHOCTH C BBIICJIEHUEM CYIIECTBEHHBIX XapaKTEPUCTHK
00BbEKTa U MPEJICTABIICHUEM X B TIPOCTPAHCTBEHHO-TparuecKoit
WJTM 3HaKOBO-CHUMBOJIMYECKOU hopme
47 OCHOBHBIE CBEACHHUS O VYpox ycBoeHusi | OOBACHSIOT YTO TAKOE IIPOTOH», KHEHTPOHY, «AIEKTPOHY,
CTPOEHUU aTOMOB. HOBBIX 3HAHUU «XHUMHUYECKHUH AIEMEHT), «MacCOBOM YK CIIO». ONMUCHIBAIOT
CTPOEHHUE s/Ipa aToMa UCTob3ys [lepuoanueckyro cuctemy
xuMuueckux snemMeHToB . 1. Menneneesa. [lonyyarot
WH()OPMAITHIO TI0 XMMHUH U3 PA3INIHBIX UCTOYHUKOB,
AHAIU3UPYIOT €€.

48 CTpoeHue 3JeKTPOHHBIX Ypok- OOBSACHSIOT YTO TAKOE AICKTPOHHBIN CJION WM SHEPreTHUYCCKUM
YPOBHEHM aTOMOB XMMHUYECKUX HCCIIeIOBAaHUE ypoBeHb. COCTaBIISIFOT CXEMbI PaCHpeICICHUS JIEKTPOHOB 10
anemeHTOB NeNe 1-20 B Tabnuiie 3JICKTPOHHBIM CJIOSIM B AJICKTPOHHON 000J10UYKe
. . Menaeneena.

49 [Tepuoanueckuii 3aKoH Vpok- PackpbIBarOT (U3MYECKUI CMBICI: TTOPSIIKOBOTO HOMEpa
J. . MenneneeBa u CTpoeHUE HcClieIOBaHUE XUMHYECKOTO 3JIEMEHTa, HOMEpa MepruoJia 1 HoMepa I'PYIIIIHI.
aToMa OOBACHSAIOT 3aKOHOMEPHOCTH M3MEHEHUS METAUIMYECKUX U

HEMETAJUIMYECKUX CBOMCTB XMMUUYECKUX DJIEMEHTOB U UX
COEMHEHUH B IEPHOJIAX U TPpYIIax

50 XapakTepucTuKa XUMHUYECKOTO Ypoxk- XapakTepusyloT XUMHYECKHUE AIeMEHThI 1—3-T0 MeproJIoB 1Mo X

3JIeMEHTa Ha OCHOBAHUH €To UCCIe10BaHUE nosoxeHuto B [leproguyeckoit cuctemMme XUMHUYECKUX IEMEHTOB

noJioxkenus B [lepuoaunueckoi
cucreMe

. 1. MenneneeBa. ApryMEHTUPYIOT CBOMCTBAa OKCUAOB U
TUAPOKCUAOB METAIUIOB M HEMETAJIJIOB IIOCPEACTBOM YPaBHEHUM
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XapakTepucTUKa XUMHYECKOTO
JJIEMEHTa HAa OCHOBAHUH €TO
nosnoxeHus B [lepuoauueckoit
CUCTEME

YpoK-IIpaKTUKYM

peakuui

52

3nauenue [lepuoanyeckoro
3akoHa u I[lepuoanueckoii
CUCTEMBI XUMHNYCCKUX
anemeHToB J[. . Meneneera

O06o0maromuii
YPOK

OnpenensifoT HICTOYHUKU XUMudeckoir napopmanuu. [Tomygaror
HEOOXOAUMYIO HH(GOPMAIUIO U3 PAa3IMYHBIX HCTOYHHKOB,
AHATU3UPYIOT €€, 0POPMIISIIOT MUHPOPMAIIMOHHBIN TPOIYKT,
MPE3CHTYIOT €r0, BEAYT HAYYHYIO JUCKYCCHUIO, OTCTAaUBAIOT
CBOIO TOUKY 3pCHHUS

Xumuueckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBUTEIbHBIE peakiuu (11 v)
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HNonnasg xumudeckas CBsA3b

Ypok-
UCCIIeJIOBaHNE

OOBACHSIOT UTO TAKOE MOHHAS CBSI3b, HOHBI. XapaKTePU3yIOT
MeXaHH3M 00pa30BaHNsS HOHHOU CBsI3U. COCTABIISIOT CXEMBI
00pa3oBaHusl HOHHOM cBsi3u. Vcnoap3yloT 3HaKoBOE
MoaenupoBanre. OnpeaensoT THI XUMUYECKOUW CBSI3U TI0
dbopmyse BemecTBa. [IpuBOAST IpUMEpPHI BEMIECTB C HOHHOM
CBSI3bI0. Y CTAHABJIMBAIOT MPUYMHHO-CIEACTBEHHBIE CBS3H MEXKY
COCTaBOM BELIECTBA U BUJIOM XUMHUYECKOU CBSI3U, MEXy NOHHOMN
CBSI3bI0 M KPUCTAILIMYECKUM CTPOCHHUEM BEIIECTBA, MEXKAY
KPUCTAJUTMYECKUM CTPOCHUEM BEIIeCTBa U ero GU3nYecKuMu
CBOWMCTBAMH
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KoBanenTHasg XuMHYeCKasl CBS3b.
KoBanenTHas HCIIOJISIpHAs CBA3b

Ypok-
UCCIIeJIOBaHKE

OOBACHSIOT YTO TaKOE KOBAJICHTHAS CBSI3b, BAJICHTHOCTD.
CocTaBJISIOT CXeMbl 00pa30BaHUs KOBAJIEHTHOW HETOJISIPHOU
XUMHUYECKOH CBsI3U. VICIONIB3yIOT 3HAKOBOE MOJICTMPOBAHHE.
OnpeaensoT THI XUMHYECKOH CBS3H MO (hOPMYJIe BEIIeCTBA.
[TpuBOAAT IPUMEPHI BELIECTB ¢ KOBAJIGHTHOH CBS3bIO.
YcraHaBIMBAIOT MPUYMHHO-CIICACTBEHHBIC CBSA3H MEKTY
COCTaBOM BEIIECTBA U BUJIOM XUMHYECKOM CBS3H, MEKITY
KOBAJIEHTHOM CBSI3bI0 M KPUCTAJUTMYECKUM CTPOCHUEM BEIIECTBA,
MEXy KPUCTAJUTMYECKUM CTPOCHHUEM BEIIECTBA U €T0
(bU3NYECKUMU CBOMCTBAMHU
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KoBanentnas MoJIsIpHasdA CBA3b

Ypok-
HCCIe10BaHUe

OOBACHSIOT YTO TaKO€ KOBaJICHTHAsl OJISIpHAs! CBSI3b,
AIIEKTPOOTPHUIIATEILHOCTh, BOTOHKA I CYOIMMAIIUs.
CocCTaBasIOT cXeMbl 00pa30BaHMs KOBAJIEHTHOM MOJIIPHOI
XMUMHMYECKOH CBsA3H. VICIONB3yI0T 3HAKOBOE MOJEINPOBAHHUE.
XapakTepu3yroT MEXaHU3M 00pa30BaHMs MOJISPHON KOBAJIEHTHON
cBsi3u. OnpenensiioT THI XMMHYECKOU CBSI3U N0 (opmyIie




BemecTsa. [IpuBoIAT npuMeEpHI BEMIECTB ¢ KOBAJIEHTHOMN
HOJIAPHOU CBA3BIO. Y CTaHABIMBAIOT IIPUYMHHO-CIIEICTBEHHbBIE
CBS3M MEK/ly COCTaBOM BEIIECTBA U BUJOM XUMHMUYECKOU CBS3H,
MEX/1y KOBAJIEHTHOH CBSI3bI0 U KPUCTAIIIMUECKUM CTPOECHUEM
BELIECTBA, MEXKY KPUCTAJUINYECKUM CTPOECHUEM BEILIECTBA U €TO
¢duznueckumu cBoiictBamu. COCTaBISAIOT (OPMYIIbI OMHAPHBIX
COEIMHEHUH 10 BaJEHTHOCTH U HAXOJSIT BAJIEHTHOCTH 3JIEMEHTOB
o ¢popmysie ONHAPHOTO COCTUHECHHUSI.
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Meranmnnueckass XuMu4yecKas
CBSI3b

Ypok-
UCCIIEJIOBaHKE

OOBACHSIOT UTO TAKOE METAIINYECKAS CBSI3b.

CocCTaBISIIOT CXeMbl 00pa30BaHUsI METAUNIMUECKOU XUMHUYECKOM
cBs3U. VMcronb30BaTh 3HAKOBOE MOJCIIMPOBAHUE. XaPAKTEPUIYIOT
MEXaHU3M 00pa30BaHUs METAJUTHIECKOU CBSI3H.

OnpeaensoT THI XUMHYECKOU CBSI3H MO (hOPMYIie BEIIeCTBa.
[TpuBOAST IPUMEPHI BEIIECTB C METAJUIMYECKON CBA3BIO.
VYcTaHaBnuBalOT MPUYUHHO-CIIEACTBEHHBIE CBSI3U MEXY
COCTaBOM BEIIECTBA U BUJIOM XUMHUECKOH CBS3H, MEXKIY
METAJTINYECKON CBSA3BIO U KPUCTANIMYECKUM CTPOCHUEM
BELIECTBA, MEXKIY KPUCTAUIMYECKUM CTPOECHUEM BEILIECTBA U €T0
(bU3NYECKUMU CBOMCTBAMH.
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CreneHb OKHCICHUS

Ypok ycBoeHus
HOBBIX 3HAHUU

OOBACHSIOT YTO TAKOE «CTENEHD OKUCIECHUS», «BAIEHTHOCTDY.
CocrapisitoT  (opMysibl  OMHAPHBIX COCJUHCHHA HAa OCHOBE
o01ero crioco0a X Ha3BaHUIA.

CpaBHHBAIOT BaJICHTHOCTh U CTEIICHh OKUCICHUS. PacCUMThIBAIOT
CTETICHU OKUCJICHUS 110 (GOPMYJIaM XUMHUYECKUX COCITUHCHUI
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Pemenne ynpaxHeHH 10 TeEMe
«CTeneHb OKUCICHUS

VYPpOK - IPaKTUKyM

PaccuuThIBaloT cTeneHu OKHCIEHUs Mo GopmMynaM XUMHUYECKUX
COEeIUHEHNN
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OKHCIIUTEILHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUN

Ypok ycBoeHus
HOBBIX 3HAHUH
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Pemenue ynpaxxHenuii no reme
«OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKLIMN»

YPOK - IPaKTUKYM

OOBACHSAIOT YTO TaKO€ OKHCIHMTEIbHO-BOCCTAHOBUTEIbHBIC
peaKkiuu, OKHCJTUTED, BOCCTaHOBUTEJIb, OKHCJICHUE,
BOCCTaHOBJICHUE.

Knaccudummpyror XUMUYECKUE peakuuid 10 MPU3HAKY
«M3MEHEHHE CTEMEHEW OKUCIICHUS JIEMEHTOBY.

OnpenenstoT OKHUCIIUTEIh M BOCCTAHOBUTEIb, IPOIECCHI
OKHCJICHUS U BOCCTAHOBJICHHUSI.
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Pemenue ynpaxxnenuii no reme
«OKUCIUTENIBHO-

YPOK - IPaKTUKYM

OHpCI[CJ'ISIIOT OKHUCJIHUTCIIb U BOCCTAHOBUTCIIb, IIPOIL[ECChI
OKHCJICHHA 1 BOCCTAHOBJICHUA.




BOCCTAHOBHTCJIbHBIC PCAKITUN

62 O060011IeHNEe U CUCTeMAaTH3AIHS O6o6maromuii | O0O0IIAIOT U CHCTEMATU3UPYIOT CBOM 3HaHMA 1O Teme: «I13 u
3Hauuii no remam: «I13 u YPOK IICXD» u «Crpoenwue Bemmectsa. OBPy». [IpuMmeHstoT Ha
HCX9» n «Crpoenne BemecTsa. IIPAKTHKE paHee U3y4yeHHBIH MaTepual, padoTas 1o IpyImaMm ¢
OBP» 3aJaHUSIMU PA3HOTO YPOBHS CIOXKHOCTH

63 KonTtponsnas padora Ne 4 o VYpoxk — koHTpos | [IpUMEHSIOT Ha MPaKTHKE paHee U3yYeHHBI MaTepual, padoTast
temam: «I13 u IICXO» u 3HaHUM 10 TPYNIaM C 33/IaHUsSIMU Pa3HOTO YPOBHS CJI0KHOCTH,
«Crpoenue Bemectsa. OBPy» BBINIOJIHSIOT KOHTPOJIBHYIO paboTy.

O0o0menne U cucTeMaTu3aums 3HaAaHUH 1o Kypey 8 kiacca (5 4.)

64 O06001eHre u cucTeMaru3alusa | YPOK - IPakTUKyM | 3HAIOT TEOPETUUYECKUI MaTepual U3y4eHHBIX TeM. Y MEIOT
3HaHUH M0 XUMHH 32 KypcC 8 PUMEHSTH MTOJTyYCHHBIC 3HAHUS H YMEHUs. PemaroT pacueTHbIe
KJacca 3aJ]auu.

65 O06001eHre u cucreMaru3anusa | YPOK - MPAaKTUKyM | 3HAIOT TEOPETUUYECKUI MaTepual U3y4E€HHBIX TeM. Y MEIOT
3HaHUH 10 XMMMH 32 Kypc 8 IPUMEHSATH [I0JTydeHHbIE 3HaHUS U yMeHUs. PelatoT pacueTHble
KJjacca 3a7aui.

66 Hrorosas koHTpoJBbHAs paboTa VYpox — kouTpons | [I[puMeHSIOT Ha MpaKTUKE paHee NU3YICHHBIN
3a Kypc XUMUH § Kjlacca 3HAHUU Marepuai. BEIMOTHSIOT KOHTPOJIBHYIO padoTy.

67 AHaJIU3 UTOrOBOM KOHTPOJBHOU | YPOK — KOHTpOJisl | BhisiBiieHHE 3HaHUM, yMEHUN ydalllUXCsl, TUKBUIALIHS
paboThI 3HaAHUU BBISIBJICHHBIX MPOOEIIOB 3HAHHH, YMEHUH.

68 [ToBTOpenue. PezepBHEIi ypoK.




Kanennapno- TEMATHYIECCKOC INIAHUPOBAHUE

9 knace
Hara Tema ypoka ®opma Buabl yueOHoii 1eiTeJIbHOCTH
ILnan dakr OpraHM3anuu
YPOKa

IloBTOpEeHuUe 1 00001IeHHE CBeIeHUIT 110 Kypcy 8 kiacca. XuMnuyeckue peakunu (5 4)

BBoanslii nHCTpYyKTaX o Th Ypok ycBoeHus | XapakTepu3yrOT OKCHJIbI, THIPOKCH bl (OCHOBaHUS, aM(pOTEpHbIE

pu pabote B kKaOuHeTe HOBBIX 3HAHUHM | THAPOKCHUIBI, KUCIOPOJICOACPIKAIINE KUCIOTHI) U COJIU TIO TJIaHY:
xumun. Knaccudukanus COCTaB, CIOCOOBI 00pa30BaHusl Ha3BaHUM, XapaKTepHbIE CBOMCTBA
HEOPraHMYECKHUX BEIIECTB U UX u nosryaenne. KnaccuunupyroT OKCUIbI, TUAPOKCHIBI
HOMEHKJIaTypa (ocHOBaHMs, aM(OTEPHBIE TUAPOKCUIBI, KUCIOPOICOAEpIKAIIIHE

KHUCIIOTHI) U COJIM TI0 PA3JIMYHBIM MTPU3HAKAM. Y4aTcst
MOATBEPKIATh XapaKTEPUCTUKY OTAEIBbHBIX IIPEICTaBUTENIEH
KJIaCCOB HCOPraHNMYCCKUX BCUICCTB YPAaBHCHUAMU
COOTBETCTBYIOIIMX peakinii. PAaCKpbIBAIOT T€HETUYECKYIO
B3alMOCBSI3b MKy KJJaCCAMH HEOPraHUYECKUX COCTUHEHUH .
3HaIOT MpaBuiia TEXHUKH 0€30TIaCHOCTH MpU paboTe B KaOMHETE

XUMHH.

Knaccudukanus xumuueckux | Ypok ycBoeHus | OOBSICHSIOT HOHITUS «XUMUYECKas peaKlus», «peaKuu
peakiuii o pa3auyHbIM HOBBIX 3HAHUM | COCIMHEHUS», «PEAKLUU PA3I0KEHUSIY, KPEAKIIUU OOMEHaY,
OCHOBaHUSIM «peaKluy 3aMeLEHH», «PEaKIIUN HeUTpanu3aumy,
Krnaccudukarus XuMHYECKUX | YPOK YCBOCHHS | «IK30TEPMHUYECKUE PEAKLIMMNY, «IHIOTEPMHUUYECKUE PEAKIIUNY,
peakiuii o pa3aIuuHbIM HOBBIX 3HAaHWI | «0OpaTUMBbIE PEAKLUN», KHEOOPATUMbIE PEaKIIMM»,
OCHOBaHUSM «OKHCITUTEIIbHO-BOCCTAHOBUTEINIbHBIE PEAKIIUN, «KTOMOTECHHbIE

pe€akuum», «KrerCpoOrcHHbIC pCaKIumn», «KKaTAJIUTUYCCKHUC PCAKIIUN»,
«CHCKATAJIUTHUYCCKUEC PCaKIINN)», «TEIIIOBOM Bd)d)eKT XUMHUYECKOH
peaKknum. KJ'IaCCI/I(l)I/II_II/IpyTOT XUMHUYCCKHUE PEAKIUU 10
pa3InN4HbIM OCHOBAHHAM. Onpenenﬂ}oT OKHCIIUTCIIb U
BOCCTAaHOBUTECIIb, ITPOUCCCHI OKUCIICHUS U BOCCTAHOBJICHU .
Ha6moz[a10T 1 OIIMCBIBAKOT PCAKIUU MCIKAY BECHICCTBAMU

IlonsTHE O CKOPOCTH Ypoxk — OOBACHSIOT YTO TAKOE «CKOPOCTh XUMUYECKOH peaKkimy.
XUMUYECKON PEaKLUHU. UCCIICIOBAHUC | ApryMEHTUPYIOT BBIOOD €IMHULl U3MEPEHUs. Y CTaHABIMBAIOT
MPUYMHHO-CJIEICTBEHHBIE CBSA3U BIMSHUS PA3IUUHBIX (DAKTOPOB Ha

Karam1s CKOPOCTb XUMHUYCCKUX peaKL[HfI. Ha6J'IIOIIaIOT " OIIMCBIBAIOT




peaKuy MEX]y BEeIIeCTBaMU C IOMOIIBIO PYCCKOTO (POIHOTO)
S13bIKA U SI3bIKA XUMHH. [IPOBOAST OMBITHI, IO ITBEPKIAIOIIHE
3aBUCUMOCTh CKOPOCTH XHMHUYECKON PEaKIIUH OT Pa3InIHbBIX
(axTopoB

Xumuuec

KHe peakuum B pacropax (10 u)

DNEeKTPOTUTHIECKAS
JICCOTIHALINS

Ypok -
UCCIIEJIOBaHKE

XapakTepu3yloT MOHATHS «AJIEKTPOJIUTUYECKAS AUCCOLHALIMSY,
<OIEKTPOIUTHI», «HEIIEKTPOIUTH». Y CTaHABIMBAIOT IPUYUHHO-
CJIEICTBEHHBIE CBSI3U MEKY IPUPOJIOH DJIEKTPOIUTA U CTENEHBIO
€ro AMccouualyy. Y cTaHaBIMBAIOT MPUYMHHO-CIIECTBEHHbIE
CBS3M MEXK/y TUIIOM XMMHYECKOH CBSI3U B JIEKTPOJIUTE U
MEXaHHU3MOM €r0 JUCCOLHAIIH.

OCHOBHBIE IOJIOKEHUS
TEOPHUH DIEKTPOIUTUUECKON
muccormaruu (TO/I)

Ypok ycBoeHus
HOBBIX 3HAHUU

XapakTepu3yroT MMOHIATHS «CTEIICHb AUCCOIHAIINIY, «CHIIbHBIC
AJICKTPOJIUTHIY, «CIIA0BIC IIEKTPOUTHI», KKATHOHBD), KAHUOHBD,
«KHCIIOTBI», «OCHOBAHUS», «coJim». COCTaBIISIOT ypaBHECHHS
3JIEKTPOJIUTHYECKON JTUCCOIUAIIMU KUCIIOT, OCHOBAHUH U COJICH.
nmrocTpupyroT mpuMepaMu OCHOBHBIC TTOJIOKEHHUS TEOPUH
AIEKTPOJIUTUYECKON JTUCCOIHAITUH.

PaznuuaroT KOMIOHEHTHI IOKA3aTeNbCTB (TE3UCOB, apIYMEHTOB U
(GhOpMBI TOKA3aTEIbCTBA)

IXMMHUYECKHE CBOMCTBA KHCJIOT
B cBeTe TOJ]

KomOunmMpoBan
HBII YPOK

XapakTepu3yrT 00Iue XUMHUYECKHUE CBOMCTBA KUCIIOT C TIO3UITUI
TEOPHUH JIEKTPOIUTHICCKON nuccormanuu. CoCTaBIIsIOT
MOJICKYJISIPHBIC, TIOJHBIE U COKPAIIEHHBIC HOHHBIC YPaBHEHUS
PEaKIHi C y9acTHEM KHUCIOT. APTyMEHTUPYIOT BO3MOKHOCTH

IXMMHUYECKHE CBOWMCTBA KHCJIIOT
B cBeTe TO/]

Ypok-
MPAKTHKYM

MPOTEKAHUS PEaKLUM C ydacTUEM KUCJIOT Ha OCHOBE IpaBuia
beptoiie u psina akTHBHOCTH MeTaLIOB. [IpoBOAST ONBITHI,
MOATBEPKIAIOIINE XUMUYECKHUE CBOMCTBA KUCTIOT, C
COOJTIOICHUEM TPAaBWII TEXHUKH Oe3omacHOoCTH. HabmomaroT un
ONHMCBIBAIOT PEAKIIMH C YYACTUEM KHUCIOT C TOMOILBIO PYCCKOTO
(pOAHOTO) SI3BIKA U S3BIKA XUMHUH
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X MMHUYECKHE CBOMCTBA

Kom6unupoBan

OCHOBAaHMII B CBETE TCOpHUU

HBII YPOK

CocCTaBisioT MOJICKYJIAPHBIC, TOJHBIC U COKPAIlICHHBIC NOHHBIC

YPaBHEHUs PEAKIMI C yUaCTUEM OCHOBaHUI. ApryMEHTUPYIOT




BIEKTPOJIUTUYECKON
UCCOLMALUN

BO3MO’KHOCTb IIPOTEKaHUS PEAKLUN C yYaCTUEM OCHOBAaHUM Ha
ocHoOBe npaswmia beprose. ITpoBOASAT ONBITHI, TOATBEPKAAIOLINE
XMMHUYECKHE CBOMCTBA OCHOBAHUI, ¢ COONIOIEHNEM TTPaBUII
TeXHUKHU Oe3omacHocTr. HabmrogaroT v ONMKMCHIBAIOT PEAKIIHH C
y4acTUEM KHUCJIOT C IIOMOILBIO PYCCKOTO (POJIHOIO0) SI3bIKA U SI3bIKa
XUMHH

11 XMMHYEeCKHEe CBOMCTBA cojied B | YPOK ycBO€HHUs | XapaKTepu3yloT 00Ire XUMUYECKUE CBOWCTBA COJIEH C MO3ULIUN
CBETE TEOPUH | HOBBIX 3HAHUM | TEOPHUU IIEKTPOJIUTHIECKOU nuccormanuu. CoCTaBIsOT
PIEKTPOJIUTUUECKON MOJIEKYJISIPHBIE, TIOJTHBIE U COKPAIIEHHBIE HIOHHBIE YPaBHEHUS
T CCOIMAITAN peaKIuii ¢ y9aCTHEM COJIEH. APTyMEHTHPYIOT BO3MOKHOCTh
MPOTEKAHUS PEAKIIUM C y4acTHEM COJiel Ha OCHOBE MpaBuiia
beprome. [IpoBOaAT OTBITHI, TOATBEPIKIAFOIINE XUMUYSCKUE
CBOMCTBA COJICH, C COOJIFOICHUEM TIPABIII TEXHUKHA 0€30MMacCHOCTH.
HabmromaroT 1 ONMMCHIBAIOT PEAKIIHM C YIACTHEM COJICH C
MTOMOIIIHIO PYCCKOTO (POJTHOTO) SI3bIKA M SI3bIKA XUMHUH
12 [TonsiTue o ruapoIU3€e coJieit KomOunupoBan | YcTraHaBIMBAIOT 3aBUCUMOCTH MEXIY COCTAaBOM COJIU U
HBIN YPOK XapaKTEPOM TUIPOIU3a. AHATUZUPYIOT CPEay pacTBOpPa COJIH C
MOMOIIIBIO UHANKATOPOB. [I[pOTHOZUPYIOT THT THAPOJIM3A COJTU Ha
OCHOBE aHaJIM3a ero (HOPMYITBI
13 IIpakTnueckas padora Ne 1. Ypoxk - VYuarcs oOpamarbcss ¢ J1aOOPAaTOPHBIM OOOPYAOBAaHHEM U
Pemenne sxcniepuMeHTATBHBIX MPaKTUKyM HarpeBaTeIbHBIMA TPUOOPAMU B COOTBETCTBUH C IPaBHJIAMHU
3a/1a4 1o TeMe TexHUKH Oe3omacHocTH. HabmromaroT CBOWMCTBA AJIEKTPOJUTOB W
«DNEKTPOIUTHYECKAS MPOUCXOMSIMX C HUMHU sBICHWUA. HaOmrogaroT W ONMCHIBAIOT
nuccouuanus». MHeTpykTax pEaKIMK C y4acTHEM ODJICKTPOJHUTOB C IMOMOIIBID €CTECTBEHHOTO
o Th. (pyccKOro WM POJHOIO) sI3bIKA U fA3bIKA XUMHUHU. DOpMYIHPYIOT
BBIBOJIBI 110 PE3YJIbTaTaM MPOBEIECHHOTO SKCIIEPUMEHTA
14 O060011IEHNE U Ypok O06001IaI0T U CUCTEMATU3UPYIOT CBOM 3HAHMUSI 110 TEME:
CcUCTEMaTU3aLusA 3HAHUH 110 0000111eHus 1 «XHAMHUYECKHUE PEAKIIUH B PACTBOPAX BIECKTPOIUTOBY. [[pUMeEHsIOT
TeMe «XMMHYECKHE PEaKIMK | CHCTEMATH3alH | ga mpakTHKE paHee H3ydeHHEIH MaTepual, paboTas 0 TPYIIaM ¢
B pacTBOpPax AJIEKTPOIUTOBY Y 3HAHWH 3a/IAHASMH Pa3HOTO YPOBHS CIIOKHOCTH
15 Kontponsnas padota Ne 1 mo | Ypok kouTpons | [IpuMeHsIoT Ha mpakTHKE paHee U3ydeHHBI MaTepuai, paboTas 1o

TeME «XHUMHYECKUE pCaKiuuu

B PAaCTBOPAX 3JICKTPOJIUTOB»

IpyIIaM C 3aJaHUSIMH Pa3HOTO YPOBHS CJI0KHOCTH, BBITIOJIHSIOT
KOHTPOJIbHYIO paboTy.

HemeTtanubl u ux coequuenus (25 4)
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OO011ast XapaKTepUCTUKA
HEMETaJJIOB

Ypok —
UCCIIEJIOBaHHE

OOBACHSAIOT UTO Takoe HeMeTaibl. CpaBHUBAIOT AJIOTPOITHBIE
BUJIOM3MEHEHHS KUCIIOpoaa. PackpbIBaTh MPUYHHBI AJITIOTPOIIHH.
XapakTepru3yrT XUMHUIECKHE AIEMEHThI-HEMETAIUTbI M ITPOCTHIC
BEIIECCTBA-HEMETAJUIbI: CTPOCHUE, (PU3NICCKUE H XUMUICCKHEC
CBOICTBa HEMETAJJIOB. OOBSICHSIOT 3aBUCUMOCTDH OKUCIUTEIHHO-
BOCCTAHOBUTEIHHBIX CBOMCTB 3JIEMEHTOB-HEMETAJIOB OT MX
nosioxkeHus B [lepuoaudeckoil cucTeMe XUMUYECKUX DJIEMEHTOB
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Oobmas
XapaKTepPUCTHUKA 3JIEMEHTOB
VIIA rpynnsl — rajoreHoB

KomOunupoBan
HBIN YPOK

XapakTepu3yroT CTpOeHHE, GU3NICCKHE U XUMUICCKIE CBOWCTBA,
MOJIY4eHHE U TIPUMEHEHHE TaJIOTeHOB B IIJIaHE OOIIEro,
0COOCHHOTO U €IMHUYHOTO. Y CTAHABJIUBAIOT MPUIUHHO-
CJIEZICTBEHHBIE CBSI3M MEXIY CTPOCHUEM aTOMa, XUMUYECKOMN
CBSI3bI0, TUTIOM KPUCTANIMYECKOMN PEIIETKH TaJIOTeHOB, UX
(U3NYIECKUMU U XUMUYECKUMU CBOMCTBAMHU
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CoennHeHus rajioreHoB

VYpok ycBoeHus
HOBBIX 3HAHUN

XapakTepu3ylT CcocCTaB, (U3NYECKHE W XHMHUYECKHE CBOWCTBA,
MOJy4eHHWE W  TNPUMEHEHUE  COCIMHEHUM  TaJOreHOB  C
HCII0JIb30BAHUEM PYCCKOTO (POJIHOTO) A3bIKA U S3bIKA XUMUHU.
Ha3zpiBatoT coequHeHHs] TaJoreHOB MO (OpMylie U COCTaBISAIOT
dbopMynpl MO HX Ha3BaHWIO. YCTaHABJIMBAIOT MIPUYNHHO-
CIE/ICTBEHHBIE CBSI3M MEXKJYy XUMHUYECKOW CBSI3bI0, THUIIOM
KPUCTAJUIMYECKOM  PEIIETKM  COCAMHEHUH  TaJlor€HOB,  UX
bU3NYECKUMU U XUMUYECKUMH CBOWCTBAMHU.

[TpoBoasT, HAOMIOJAIOT M OMUCHIBAIOT XUMHYECKHI HSKCIEPUMEHT
[0 PACMO3HABAHUIO TAJIOTCHU]I-MOHOB C COOJIIOJCHHEM IIPaBHII
TEXHUKH 0€30MaCHOCTH.

BoInonHAIOT pacyeTsl MO0 XUMUYECKUM (GopMysIaM U ypaBHEHHUSIM
peakluii, MPOTEKAIIINX C Y4aCTHEM COEIMHEHHI raJOr€HOB
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[IpakTuueckas pabora Ne 2.
«/3ydyeHne CBOMCTB COJISTHOM
KUCIOTh. MHCTpYyKTaX Mo
Tb.

Ypok-
MPaKTUKYM

VYuarca oOpamarbcss ¢ Jab0opaTopHbIM  00OpyIOBaHUEM U
HarpeBaTebHBIMU TMPUOOPAMH B COOTBETCTBHH C IIpaBUIIAMHU
TEeXHUKH Oe3omacHocTH. HabmiomaroT CBOWCTBA DIEKTPOIUTOB H
MPOUCXOSAIIUX C HUMHU siBiIeHUU. HabmogaroT ¥ OmMCHIBaIOT
peakluMu C y4aCTHEM DJIEKTPOJIUTOB C MOMOILIBIO €CTECTBEHHOTO
(pyccKOro WM POJHOTO) sI3bIKAa U fA3bIKA XUMHUHU. DOpMYITHPYIOT
BBIBO/IBI 110 PE3yJIbTaTaM MPOBEACHHOTO SKCIEPUMEHTA
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OO01as XxapakTepucTuKa
3nemMeHuToB VI A -

xasbkoreHoB. Cepa

Kom6unupoBan
HBIN YPOK

JlaroT oO0ImIyr0 XapakTepUCTHKY aTOMaM, MPOCTHIM BEIIECTBAM H
COEIMHEHUSAM XaJIbKOT€HOB B 3aBUCUMOCTU OT MX IIOJIOKEHUS B
[lepronnueckoii cucreme. XapakTepu3yloT CTPOCHUE, aJNIOTPOTIHS,




¢u3nuecKkue U XMMHUYECKUE CBOMCTBA, MOJydeHHE M MPUMEHEHHE

cepbl. YCTaHAaBJIMBAIOT IPUYMHHO-CICACTBEHHBIE CBS3H MEXKIY

CTPOCHHMEM aTOMA, XMMUYECKON CBA3BIO, TUIIOM KPHUCTAJUIMYECKOU

peméTKu cepsl, e€ HU3NIECKUMU U XUMHYECKIMH CBOMCTBAMHU.
BBIMONHSIOT pacy€Thl M0 XUMHYECKUM (OpMysIaM U ypaBHEHUSIM
peakuui, IPOTEKAIINX C YYaCTUEM CEPBI.
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CepoBO10pO U CYIb(UIBI

Kombunuposan
HBIN YPOK

XapakTepu3ylT COCTaB, PU3NUECKHE U XUMUYECKHUE CBOMCTBA,
MOJTY4CHHUE U IPUMEHEHUE COCTUHEHUN CEePhl B CTETICHU
OKHCIICHUS -2 C UCTIOJB30BAHUEM PYCCKOTO (POTHOTO) SI3bIKA U
s3bIKa XUMUHU. Ha3bIBalOT COeTMHEHNUS CePhl B CTETICHU
okucieHus -2 mo popmysne u CocTaBasroT GOPMYIIBI TIO UX
Ha3BaHW0. COCTABIISIIOT MOJICKYJISIPHBIC U HOHHBIE YPaBHEHUS
peaKiuii, XapaKTepU3yIoIIne XUMHUUECKIE CBOMCTBA COSTMHEHUM
CEepBI B CTCTICHU OKUCIICHHUS -2.
OnuchIBalOT POLECCH OKUCIEHUS-BOCCTAHOBIICHHUSI, OMPEACIISIOT
OKHUCIIUTEIb W BOCCTAHOBUTENIb W COCTABJISIOT AJIEKTPOHHBIN
OajaHC B peaKIUsIX C YIaCTHEM CEPhI B CTEIICHH OKUCICHUS -2.
VYcraHaBiuBaroT MIPUYMHHO-CIEACTBEHHBIE  CBSI3U  MEXIY
XUMUYECKOM  CBSI3blO, THUIIOM  KPUCTAJUIMYECKOM  PEIIETKH
COEIMHEHUN cepbl, UX (PU3NUECKUMH U XUMHUYECKUMHU CBOICTBaAMU

22

KI/ICJ'IOpOI[HBIC COCIUHCHMUS CEPhI

KomOunupoBan
HBIN YPOK

3anuceiBatoT (OPMYIIbl OKCUAOB CEPBl, HA3bIBAIOT MX, OIUCHIBAIOT
CBOJMCTBA Ha OCHOBE 3HAHUM O KMCIOTHBIX OKCUAAX.
XapakTepu3yloT cOCTaB, (pu3nyeckMe M XUMHUYECKHE CBOWCTBA
CEpPHOM KHCJIOTBI KaK JIEKTPOJIATA C MCIOJIb30BAHMEM PYCCKOTO
(porHOrO) sA3bIKa U s3bIKa XUMUHU. COCTaBISIOT MOJIEKYJISIPHbIE U
VOHHBIE YPAaBHEHUS PpEAaKLUMH, XapaKTepU3YHIOIIUX XUMHUYECKHE
CBOIcTBa CepHOM KUCIOThL. Pacnio3HaroT cynbhar-uoHbI.
XapakTepu3ylT CBOMCTBA KOHLICHTPUPOBAHHON CEPHOW KHUCIIOTHI
KaK OKHMCJMTENS C MCIOJIb30BAHUEM PYCCKOTO (POJHOTIO) sI3blKa U
a3plka  XUMHHM.  COCTaBISAIOT  ypaBHEHUS  OKHCIUTEIBHO--
BOCCTAHOBUTEJIBHBIX PEAKIMi METOIOM 3JIEKTPOHHOTO OanaHca.
BhInonHsI0T pacy€Thl M0 XUMHUUYECKUM (GOpMysaM U ypaBHEHUSIM
peaknuii, MPOTEKAOIIMX C Y4aCTUEM CEPHOU KUCIIOTBHI.
HabmronaroT 1 ONUCHIBAIOT XUMHUECKUI SKCIIEPUMEHT




23

[Ipaktuyeckas pabora Ne 3.
«3yueHne CBOMCTB CEpHOU
kuciote». MHCcTpyKTax o Th

Ypok —
MPaKTUKyM

Yuarcs oOpamarbcsi ¢ 7ab0patopHbIM  00OpyIOBaHWEM U
HarpeBaTcJIbHbIMU HpI/I60paMI/I B COOTBCTCTBUM C IIpaBUJIaMHU
TexHuku Oe3omacHocTu. HabmiomaroT CBOWMCTBA AJIEKTPOJIUTOB U
NpoOUCXOoJAuX C HHUMH SIBJIEHUH. Ha6JIIOIIaIOT 1 OIIMCBhIBAKOT
pEeaKkIuy C y4acTUEM OSIIEKTPOJIHMTOB C MOMOIIBIO €CTECTBEHHOTO
(pycckoro wiu poJHOro) si3blka U sA3bIKa XUMUU. DOpMyYNIHUpYyIOT
BBIBO/JIbI IIO pE3yJibTaTaM INPOBCACHHOI'O OKCIICPUMCHTA
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Oobmas
XapaKTePUCTHKA XUMHYECKHX
aneMeHToB VA rpynnsl. A30T

Kombunuposan
HBIN YPOK

JlatoT 00myr0 XapakTepUCTHKY aTomaMm, MPOCThIM BELIECTBAM U
COEIMHEHUSIM ITHUKTOTEHOB B 3aBUCHUMOCTU OT MX IOJIOXKEHHUS B
[Tepuoanueckoii cucreme. XapakTepu3yrOT CTpOeHUE, HU3HMIECKUE
U XUMHUYECKHE CBOMCTBA, IMOJIydeHHE W TNPUMEHEHHE a30Ta C
HCIIOJIb30BAaHUEM PYCCKOTO (POJHOTO) S3bIKA U A3bIKA XUMHUHU.
HaspiBator coenuHenust asotra 1o (opMmylie M COCTaBISIOT
dopMynpl MO HX Ha3BaHWIO. YCTaHABJIMBAIOT MPUYNHHO-
CIIEICTBEHHBIE CBSI3U MEXJy CTPOEHHEM aTOMa U MOJIEKYIIbI,
BUJIOM XHMMMYECKOH CBS3M, THIOM KPHCTAJUIMYECKOW pPEETKU
a30Ta 1 ero (pU3MYEeCKUMU U XUMUYECKUMU CBOMCTBAMHU.
BoimonHsoT pacy€Tsl Mo XUMUYECKUM (GopMysiaM U ypaBHEHHSIM
peaxiuii, MpOTEeKAIOIIMNX C yYaCTHEM a30Ta

25

Amvmuak. CoJii aMMOHUS

Ypok ycBoeHus
HOBBIX 3HAaHUN

CocraBisitor  ¢GopMydabl O WX  Ha3BaHMSIM.  3alKCHIBAIOT
MOJIEKYJISIPHBIE M HMOHHBIE YPaBHEHUS PEaKIINil, XapaKTepU3yIOIne
XMMHYECKHE CBOWCTBA aMMuaka U coyiei ammoHus. CoCTaBIsOT
YpaBHEHHUS OKHUCIUTEIbHO- BOCCTAHOBHUTEIBHBIX pEaKUUid ¢
y4acTHEM aMMHaKa C IOMOIIBIO AIEKTPOHHOTO OanaHca.
YcTaHaBnuBalOT MNPUYHUHHO-CIEICTBEHHBIC CBSI3U MEXKIY BHIIAMU
XUMUYECKUX CBS3EH, TUMAMU KPUCTAJUIMYECKUX PEHIETOK aMMHUaKa
U coled aMMOHMS H UX (U3NYECKUMH U XUMHUYECKHUMH
cBoiictBamu. IIpoBoasT, HaOIIOAAIOT U OMUCHIBAIOT XUMHUYECKHI
9KCHEPUMEHT I10 PACHO3HABAHUIO HOHOB aMMOHMSI ¢ COOIIOIEHUEM
NPaBUJI TEXHUKU OE€30MTaCHOCTH.

BhImonHAI0T pacy€Thl M0 XUMHUYECKUM (OpMysiaM U YpaBHEHUSIM
peaxiuii, NPOTEKAIOIIMNX C yYaCTUEM aMMHaKa
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[Ipaktuyeckas padora Ne 4
«ITonyyenune ammuaka u
W3YUYEHHE ErO CBOMCTBY.
HNucrpykrax o Th

Ypok -
MPaKTUKyM

[Tonydaror, coOHMparOT W pacmo3HalT aMMuak. PaboTaroT c
71a00paTOPHBIM 000PYIOBAHUEM M HarpeBaTeIbHBIMHU IPHOOPAMH B
COOTBETCTBUU C MpaBUJIAMH TEXHUKH Oe3omacHocTH. Habmomaror
U ONHCHIBAIOT XMUMHWYECKHUU OKCIICPUMCHT C IMOMOIIBIO PYCCKOI'O
(pomHoro) si3blKa M s3bIKa XUMUU. DOpMyIUPYIOT BBIBOABI 110
pe3yiabTaTaM MpPOBEIEHHOTo 3KcrmepuMeHTa. COTpYIHUYAIOT B
nporecce yueOHOTO B3aUMOAEUCTBUS TpHU paboTe B rpynmnax
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Kucnoponaconepxamme
COEJIMHEHUS a30Ta

Ypok -
UCCIIEJIOBaHKE

28

Kucnoponaconepxamme
COeqUHEHNS a30Ta

KomOunnpoBan
HBIN YPOK

3anuchIBalOT peakiuil, XapakTepu3yrollie XUMHUUYECKUEe CBONCTBA
OKCUJIOB a30Ta.YCTaHaBIMBAIOT MPUYMHHO-CIIEJICTBEHHBIE CBS3U
MEX1y BHUJIOM XUMHUYECKOM CBSI3M, THUIIOM KPHUCTAJUIMYECKOMN
pPEeIIETKU OKCHUJOB a30Ta M MX (U3NYECKUMU U XUMUYECKHUMH
CBOMCTBaMU. XapaKTEPHU3YIOT COCTaB, (U3MUYECKHE U XUMUUYECKHE
CBOMCTBA a30THOW KHCJIOTHI KaK »3JIEKTPOJINTA, MPUMEHEHHE C
HCIIOJIb30BAHUEM PYCCKOTO (POJIHOTO) S3bIKA U SI3bIKA XUMUHU.
3anuChIBalOT MOJIEKYJSIPHbIE M HMOHHBIE YPaBHEHHS PpEaKIUil,
XapaKTEePU3YIOLMEe XUMHUUYECKHE CBOWCTBA A30THOM KHCIIOTBHI KAk
anekrponuta.llpoBoasaT, HaOMIOJAIOT M OMHCHIBAIOT XUMHYECKUN
SKCIEPUMEHT, XapaKTEPU3YIOIIUN CBOMCTBA a30THOM KUCJIOTHI KaK
JNEKTPOJIUTA, C COOIOICHUEM MPABUII TEXHUKU 0€30M1aCHOCTH.
XapakTepusyrT a30THYIO KUCIOTY Kak OKucauTenb. COCTaBIsAIOT
YPaBHEHUSI OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUH,
XapaKTEPU3YIOLUX XUMUYECKHE CBOMCTBA a30THOM KUCIOTHI KaKk
OKHUCIIMTETS, C TOMOIIIBIO 3JIEKTPOHHOTO OanaHca. [IpoBoasrT,
HAOIIOJAIOT U OMUCHIBAIOT XUMUYECKUI IKCTIEPUMEHT,

XapaKTEePU3 YOI CBOMCTBA a30THOM KHUCIIOThI KaK OKUCIUTENS, C
coOII0ICHNEM MTPaBUJI TEXHUKH 0€30IaCHOCTHU
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®ocdop u ero coequHEHHS

Ypoxk -
MPaKTUKyM

XapakTepu3ylT ~ CTPOEHHE, aUIOTPONHI0,  (U3HYEeCKue W
XMMHYECKHE CBOMCTBa, MOJyuyeHHE M TpHUMeHeHHe Qocdopa c
UCTOJIb30BAHUEM PYCCKOTO (POJHOTO) S3bIKA U SA3bIKA XUMMUH.
CamocTosTenbHO OMUCHIBAIOT cBoMcTBa okeua Qoceopa(V) kak
KHCJIOTHOTO OKCH/JIa U CBOKCTBA OPTO(POCHOPHONH KHUCIOTHI.
[IpoBoasaT, HAOMIONAIOT ¥ ONUCHIBAIOT XUMUYECKUH IKCIIEPUMEHT C
coOMo/IecHMeM TpaBWI TEXHUKM Oe3zomacHOCTH. PacmosHaioT
dochar-nons!
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Oobmas
XapaKTepUCTUKa JIeMeHTOB IV
A- rpynnsl. Yraepon

Ypok
00001IeHs U
CHCTEMAaTU3alx
W 3HaHUH

JlatoT 00Iyr0 XapakTepUCTHKY aTomaMm, MPOCThIM BELIECTBAM U
coefuHeHusAM 31eMeHToB [V A- rpynmnsl B 3aBUCHUMOCTH OT MX
nonoxenuss B llepuommyeckoit  cucreme.  XapakTepU3yOT
CTPOCHHE, aJUIOTPOIUIO, (PU3MUYECKHEe W XUMHUYECKHE CBOMHCTBA,
[OJIyY€HUE U IMPUMEHEHHE aMOp(HOTO Yrjiepoja U €ro COpToB C
MCIIOJIH30BAHUEM PYCCKOTO (POJHOTO) SI3bIKA U SI3bIKA XUMUHU.
CpaBHUBAIOT CTPOEHHUE U CBOMCTBA anMasa U rpadura. OnucsBaoT
OKHCIIMTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA yriiepo/ia
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Kucnopoacoaepxkartiue
COCIMHEHUS yTriiepoa

KonTtponsHo-
00o001aroit

YPOK

XapakTepus3ylT cocTaB, (U3NYECKHME M XWMHUYECKHE CBOWCTBA,
MOJTYYeHHE W TPUMEHEHUE OKCHJOB yIjiepoja C MCIOJIb30BaHUEM
pPyCcCKOTO (POTHOTO) S3bIKA M SI3bIKA XUMHUHW. Y CTaHABJIMBAIOT
MPUYNHHO-CIICJICTBEHHBIE CBS3M MEXKJYy BHUJAAMH XHUMHYECKUX
CBSI3€H, TUTIAMH KPUCTAUTMIECKUX PEIIETOK OKCUIOB yIriiepoja, ux
GU3MYEeCKUMA W XUMHUYECKHMMH  CBOMCTBaMH, a  TaKke
npuMeHeHneM. CoOIIoaoT MpaBuiia TEXHUKH 0€30MacHOCTH MpHU
WCIIOJIb30BAHNN II€YHOTO OTOIUICHMS. XapaKTEpHU3yHOT COCTaB,
dbuznyeckue U XMMHYECKHUE CBOMCTBA, MOJYYEHHE U TMPUMEHEHUE
YTOJBLHOM KUCIIOTHI U €€ coyiel (kapOOHATOB M THIPOKapOOHATORB) C
HCII0JI30BAHUEM PYCCKOTO (POJIHOTO) A3bIKA U SI3bIKA XUMUHU.
NnmocTpupytoT 3aBUCUMOCTH CBOMCTB COJIEH YTrOJIBHOW KHCIIOTHI
oT ux coctana. [IpoBoasaT, HaOIIOAAIOT U ONMUCHIBAIOT XUMUYECKUIN
9KCIIEPUMEHT € COOIIOICHUEM MTPABUIJI TEXHUKH 0€30I1aCHOCTH.
Pacnosnaror KapOOHAT-HOH. BBINOJIHSIIOT pacy€Tel IO
XUMHYECKUM (opMyZiaM M YPaBHEHUSM PEAKIIHi, TPOTEKAIOIIUX C
Y4acTHEM COEIMHEHUN yriepoa
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[IpakTrueckas padorta Ne 5.
«[Tony4yeHue yriexucioro rasa
Y U3YYEHUE €T0 CBOMCTBY.
HNucrpykrax o Th

Ypok —
MPaKTUKyM

[lony4atoT, COOMpPAOT ¥  PACIO3HAKOT  YIJCKUCIBIA  Tras.
HaOmoaroT n ONMMChIBaIOT XMMUYECKUH SKCIIEPUMEHT C TTOMOIIBIO
pycckoro (pomHOro) s3blka M si3blka XUMHUH. DopMymupyroT
BBIBOJIBI IO PE3y/IbTaTaM IPOBEJCHHOTO SKCIEPUMEHTA.
CoTpyaHWuaroT B Tporecce y4eOHOro B3aUMOJACHCTBHUS TIPH
paboTe B rpynmnax
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YrieBonopo sl

Kom6unupoBan
HBII YPOK

XapaKTepmyIOT 0COOEHHOCTH COCTaBa U CBOWCTB OPraHN4YCCKUux

COCIUHEHUN. Pazauuaror MMPCACIIbHBIC )41 HCIIPCACIIbHLIC




YIJIEBOIOPOIBI. HaspiBator ®w  3amuchiBalOT  (DOPMYJIBI
(MONEKyNsIpHBIE M CTPYKTYPHBIE) BaKHEHIIMX TpEJCTaBUTEINECH
yriaeBoaopoJoB. [lpeanarairor SKCIEPUMEHT IO PACIIO3HABAHUIO
COCIMHECHUN HENpeAeIbHOTO CTpoeHus. HalOmromaror 3a Xoao0m
XHUMHYECKOTO IKCIICPUMEHTA, OIMHMCHIBAThH €r0 W JeJaTh BHIBOJBI HA
OCHOBe HaOmoaeHU. DUKCUPYIOT PE3YJIbTAThl JKCIEPUMEHTA C
MOMOUIBI0 PYCCKOTO (POJHOTO) $3bIKa, a TaKKE C IOMOIIbIO
XUMHYECKUX GOPMYI U YPABHCHHIM.
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Kucnopoacoaepxkariue
OpraHUYECKUE COCTMHEHUS

Kombunuposan
HBIN YPOK

XapakTepusyroT CITUPTHI, KaK KHCJIOPO/ICO IeprKaIne
opraHwdYeckre coemuHeHus. KiaccuuuupyroT COUPTBL  TIO
ATOMHOCTH.

HaspiBaroT mpejicTraBUTECH OJHO- W TPEXATOMHBIX CIIUPTOB H
3aMUCHIBAIOT U3 (POPMYIIBI.

XapakTepu3yroT KHCJIOTHI, KaK KHCJIOPOJICOIepIKaIne
OpraHUYeCKUe COEeTMHEHUS.

HazpiBator  mpexacraBuTeneil MpeneibHBbIX M HENPEAeTbHBIX
KapOOHOBBIX KUCIIOT M 3aMMCHIBAIOT U3 (DOPMYIIBI.
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Kpemuuii u ero coenHeHus

KomOunnpoBan
HBIN YPOK

XapakTepu3ylT CTPOCHHE aTOMOB M KPHCTAIJIOB, (PU3MYECKHE U
XUMUYECKHE CBOWCTBA, TMOJy4eHHWE M IPUMEHEHHUE KPEMHHUS C
HCITOJI30BAHUEM PYCCKOTO (POJHOTO) SI3bIKA U SI3bIKA XMMUHU.

YcTaHaBIMBaOT MIPUYMHHO-CICACTBEHHBIC  CBSI3U  MEXIY
CTPOCHHEM  aTOMa, BHJOM  XHUMHYECKOH  CBS3H, THIIOM
KPUCTAJUIMYECKOW PEETKH KPEeMHHsS, €ro (U3HYECKUMU H
XUMUYECKUMH CBOHMCTBaMH. BBITIOHSIOT pacy€Thl IO XUMHUYECKUM
dbopMynamM W ypaBHEHHUSM pEaKIMi, MPOTEKAIONIUX C yJacTHEM
KPEMHHSI U €r0 COCIMHECHUH. XapaKTepU3yIT COCTaB, (GU3HUCCKHIE
U XHUMHYECKHE CBOMCTBA, MOJYYCHHE M NMPUMEHEHUE COCIUHCHUM
KPEMHUS C MCHOJIB30BAaHUEM PYCCKOTO (POAHOTO) sI3bIKA U SI3bIKA
xumun. CpaBHUBAIOT AUOKCUBI yriiepoa U KpeMHusi. OMUCHIBAIOT
BaXHEHIIMEe THUMBl MPUPOJIHBIX COCIUHEHHH KpEeMHHUS Kak
OCHOBHOTO 3JIeMeHTa JuTocdeprl. Pacmo3HaloT CHIMKaT-nOH
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CunukaTtHas
[IPOMBILIIEHHOCTb

Ypok ycBoeHus
HOBBLIX 3HAaHUN

XapakTepu3yloT CUIMKAaTHYIO IPOMBIIIJIEHHOCTb U €€ OCHOBHYIO
OPOAYKIIMIO. Y CTaHABIMBAIOT AHAJIOTUH MEXIY Pa3InIHbIMU
OTpacisiIMU CUIMKATHOM MPOMBIIIJICHHOCTH
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[Tony4yenue HemeTaioB

Ypok ycBoeHUs
HOBBIX 3HAaHUN

OnuchIBaIOT HAX0XKACHUE HEMETAIIOB B IIPUPO/JIE. XapaKTEPUIYIOT
(paKIMOHHYIO MEPETOHKY JKHUIKOTO BO3yXa KaK COBOKYITHOCTb
(du3nIeCKUX MPOIECCOB. APTYMEHTUPYIOT OTHECEHUE aKTUBHBIX
HEMETAJUIOB K OKUCIUTEIPHO-BOCCTAHOBUTEILHBIM IIPOLIECCaM

38 [Tosrydenne Ba)KHEHIINX Ypok - XapakTepu3yrT XUMU3M, CBIPBE, alllaparypy, HAy4YHbIe
XUMUYECKUX COCTUHEHHI MPaKTUKyM MIPUHITUTIBI ¥ TIPOAYKIIUIO TIPOU3BOJICTBA CEPHON KHCIIOTHI.
CpaBHHUBAIOT MPOU3BOJICTBO CEPHON KUCIIOTHI C TPOU3BOJACTBOM
aMMHaKa
39 0606mmenue u cucremaruzanus | KomOunupoBan | [IpoBoasT onieHKY COOCTBEHHBIX JOCTUKEHHUM B YCBOCHUU TEMBI.
BHAHWUI 10 TeMe «HeMeTamuTsl 1 HBIN YPOK KoppektupyroT CcBOM 3HaHWS B COOTBETCTBUU C TUIAHHPYEMBIM
MIX COeTUHCHID pesynabTatoM.  [lomydaroT  XUMHUYECKyr0  HHpOpMAIMH W3
Pa3IUYHBIX HUCTOYHHUKOB. [IpenctaBistor wHGOPMANHMIO MO TEMeE
«Hewmetamnel» B BHjae TaOIHI], CX€M, OMOPHOTO KOHCIEKTa, B TOM
yuciue ¢ npuMmeHenuem cpeacts MKT
40 KontponpHas padota Ne2 mo Ypox - [IpuMeHSIOT Ha IPAKTUKE paHee U3yYeHHBIN MaTepuall, padboTas 1o
teme: «Hemeranel u ux KOHTPOJVUI rpynmaM ¢ 3aJaHusiMH Pa3HOr'O YPOBHS CJIOKHOCTH, BBIIIOJIHAIOT
COETHEHUS 3HaHMH KOHTPOJIbHYIO PaboTy.
Metaiibl 1 uX coequHenus (17 1)
41 [TosoxkeHre MeTaioB B VYpok ycBoenus | OOBSCHAIOT  YTO  Takoe€  MeETauIbl.  Paszmuvaror  GopMbl
[Tepuoauueckoit cucreme, HOBBIX 3HAHUN | CYIIECTBOBAHMS METAJIJIOB: AJIEMEHTHI U MPOCTHIE BEIIECTBA.
CTPOEHHE aTOMOB M KPUCTAJIJIOB XapakTepu3yrT  XUMHUYECKHE  DJIEMEHThI-METAJIbI MO0  HUX
nonoxenurw B Ilepmoamueckoit cucreme JI. M. Menaeneena.
[IporHo3upyroT CBOKWCTBA HE3HAKOMBIX METAJIOB MO IMOJOKEHUIO
B llepuoamyeckoit cucreme xumuyeckux osaemeHtoB J[. U.
MengeneeBa. YcCTaHaBIMBAIOT MPUYMHHO-CIIEJICTBEHHBIE CBS3U
MEXJy CTPOCHUEM aToMa, BHUJOM XHMHUYECKOW CBS3H, THUIIOM
KPUCTAJUIMUYECKOM PEIIETKH METAJIJIOB — IMPOCThIX BEUIECTB U UX
COCIMHEHUN
42 OO01I1e XUMUYECKUE CBOMCTBA KomOunupoBan | OOBSICHSIOT UTO TaKOE PsiJi aKTUBHOCTH MeTaslIoB. [I[puMeHsoT ero
METaJIOB HBII YpOK JUTSL XapaKTePUCTUKN XUMHUECKUX CBOMCTB MPOCTHIX BELIECTB-

MCTAJIJIOB. O606I.I.IaIOT CUCTCEMY XUMHNYCCKHUX CBOIMCTB METAJIJIOB
KaK «BOCCTaHOBHUTEIbHBIC CBOMCTBA». COCTaBIAIOT MOJICKYJISIPHBIC




YPaBHEHUS PEAKIMI, XapaKTEPU3YIOLIMX XUMAYECKHUE CBOMCTBA
METAJUIOB B CBETE YUECHUS 00 OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
IIPOLIECCAX, A PEAKIUHU C YJACTUEM NIEKTPOJIUTOB, IPEACTABIATh
TaK)Ke U B MOHHOM BHie. Habimo1at0T ¥ ONUCHIBaOT peakluu
MEX/1y BEIIECTBAMHU C IOMOIIIbIO PYCCKOTO (POJHOIO) SI3bIKa U
A3bIKa XUMUHU. CaMOCTOSITENILHO NPOBOJIAT OIBITHI,
MOATBEPKIAOLINE XUMUYECKHE CBOWCTBA METAJIJIOB C
cOOII0ICHUEM TPaBUJI TEXHUKH 0€30aCHOCTHU

43 OO6m1ast xapakTepuCTUKa Vpox ycBoenusi | OOBSCHSAIOT  ATHUMOJIOTMIO  Ha3BaHUS  TPYMIIbI  «IIEJOYHBIE
IEJIOYHBIX METAJIIOB HOBBIX 3HAHUHM | MeTauTbl». J[af0oT OOIIyI0 XapaKTepHUCTUKY IIETOYHBIM METalIaM
Mo MuX MoJoxkeHuto B Ilepuoanueckoi cucTeMe XUMHYECKHUX
anemenToB J[. . Meneneena.
44 OO0mmas XxapakTepucTHKa KombunupoBan | XapakTepu3yloT CTpoeHHe, (hU3MUECKHe M XMMHYECKHE CBOWCTBA
IIEJIOYHBIX MeTaJUIoB. Penienne HBIA YPOK MICJIOYHBIX METAJIJIOB B CBETE 00IIETro, 0COOCHHOTO M STUHUIHOTO.
3aj1ad. [Tpenckas3pIBatOT (GU3NYCCKUE U XUMHUYECKUE CBOMCTBA OKCHJIOB U
TUAPOKCUIOB IIEJIOYHBIX METAUIOB Ha OCHOBE HX COCTaBa U
CTpOEHUs u MOATBEPK1aTh MIPOTHO3bI ypaBHEHUSMU
COOTBETCTBYIOIIUX peakiuil. [IpoBoasT pacuérsl MO XUMHYECKUM
dopMynaM U ypaBHEHHUSM pEaKIHil, MPOTEKAIOMIMUX C y4acTHEM
HIEJIOYHBIX METAJIJIOB U UX COCAMHEHUN
45 OO01as XxapakTepucTUKa Ypok ycBoeHust | XapaKTepu3yloT CTpoeHHe, (pU3NUecKUe U XUMHYECKUE CBOICTBA
EJI0YHO3EMETTbHBIX HOBBIX 3HAHUM | MIETOYHO-3eMENbHBIX METaUIOB B CBETEe 0O0IIero, 0COOEHHOro U
MEeTaJlJIOB eaunuyHoro. [IpeackaspiBaioT  (u3MUECKHE UM XUMUYECKUE
46 OO6mras xapakTepucTuKa KomOuHHpOoBaH | CBOWCTBA OKCHUIOB M THAPOKCHIOB MeramioB |IA rpynmbl Ha
IEJIOYHO3EMETIbHBIX HBIU YPOK OCHOBE HUX COCTaBa M CTPOEHHUS M MOATBEPXKIAIOT MPOTHO3BI
MetaiioB.Pemenue 3agau. YPaBHEHUSMHU COOTBETCTBYIOIIUX PEAKIUH.
[TpoBoasaT pacu€Thl MO XUMHUYECKUM (opMyIaM H ypaBHEHHSIM
peakiuii, TpPOTEKAIOUINX C Y4acTHEM IIEJIOYHBIX METAJIOB M X
COCIMHEHUN
47 KécTKoCTh BOJBI U CLIOCOOBI Ypok ycBoeHus | OOBSCHSIIOT 4YTO TaKO€ <OKECTKOCTh  BOJbI».  Pazmuuaror
e€ ycTpaHeHus HOBBIX 3HAHUHM | BpEMEHHYI0O U TOCTOSIHHYIO JK€CTKOCTh BOJbl. [Ipeamararor
CIOCOOBI YCTPaHEHUS JKECTKOCTH BoJbI. [IpoBoasaT, HabmIOOAIOT U
OTIMCHIBAIOT XUMHUYECKHI AKCHEPUMEHT, C COOIIOJACHUEM MPaBUI
TEXHUKH 0€30MaCHOCTH
48 [TpakTuueckas padbora Ne 6. KomOunupoBan | [lomyuator, coOuparoT U pacrno3HAIOT YIJIEKHUCIIBIA  Ta3.

«[Tonyyenue xecTKOM BOJIBI U

HBII YPOK

Ob6pamatorcs c 71a00paTOPHBIM o00opya0BaHuEM u




CIIOCOOBI €&
ycrpaneHusi». IHCTpyKTax 1o
Tb.

HArpeBaTeIbHBIMU TMPUOOPAMH B COOTBETCTBHHM C TIpaBUIIAMHU
TEeXHUKH Oe3omacHocTH. HaOmogaroT W OMHMCHIBAIOT XHUMHYECKUN
AKCHEPUMEHT C TOMOIIBIO PYCCKOro (POJHOTrO) sA3bIKa M SI3bIKa
xumur. DOpMyITUPYIOT BBIBOABI O pe3yibTaTaM IPOBEIACHHOTO
skcriepuMenTa.  COTpygHMYArOT B Mpolecce  y4eOHOro
B3aMMOJICHCTBHSI TPH pabOTE B rPyIIax

49

ATFOMUHWI ¥ €r0 COeTUHEHUS

Ypok -
MPAKTUKYM

XapakTepu3yroT ATFOMAHUH 10 €ro MoJoKeHuto B [lepuoanueckoit
cucreme xumudeckux 3meMmeHToB J[. . MenneneeBa. OmuchIBalOT
cTpoeHue, (GU3NYECKMe U XUMHYECKHE CBOWCTBA aJIOMUHUS,
MOATBEPK/Iasl UX COOTBETCTBYIOIMMH YPABHEHUSAMU PEAKIUH.
OOBACHAIOT JBOMCTBEHHBIN XapakTep XHMHYECKUX CBOMCTB
OKCH/JIa ¥ THJIPOKCUJIA AITFOMUHUS.

50

DKeieso

VYpok ycBoeHus
HOBBIX 3HAHUN

51

CoenuHeHns xeuae3a

Kombunuposan
HBIN YPOK

XapakTepu3yrT IOJIO)KEHHE keneza B Ilepuonnmueckoin cucreme
xumudeckux osnementoB J[. WM. MengeneeBa, 0COOEHHOCTH
CTPOCHHA aToMa. OmHCEIBAIOT (1)I/ISI/I'—ICCKI/Ie N XUMHUYCECKUEC
CBOMCTBa  jKene3a, TMOATBEpPXKJas HUX  COOTBETCTBYIOUIMMU
ypaBHEHUSAMHU peakuuid. OObICHIIOT HAJIMYHE ABYX M'€HETHYECKHUX
pANOB coemMHEHMH okenmesa Fe’+ wu Fe®* . YcramaBmmBaior
3aBHCHUMOCTh OOjacTell MPUMEHEHMs >Keje3a U €ro CIUIaBOB OT
cBoiictB. IlpoBomar pacuérel Mo XuUMHYECKUM QopMmyiaaM U
YPaBHEHUSM pEaKLMi, MPOTEKAIIINUX C Y4acTHEM >Keje3a U €ero
coenuHeHuil. HaOmiomaloT W ONKMCHIBAIOT PEAKIMH  MEXAY
BELIECTBAMHU C IIOMOIIBIO PYCCKOrO (POJHOTO) fA3bIKA U SI3bIKA
XUMHH

52

[TpakTuueckast pabora Ne 7
«Perenue
PKCIIEPUMEHTAIBHBIX 3324 110
reme «Merauiby, MHCTpyKTax
mo Th.

Ypok-
MPaKTUKYM

OKCIEpUMEHTAIbHO ~ UCCIIEAYIOT CBOMCTBA METalIOB U HX
COCIMHEHUH, pemaTh OJKCIepPUMEHTANbHbIE 3aJaud [0 TeMe
«Metamnely. PabGoTatoT ¢ maGopaTopHbIM OOOpYIOBaHHEM U
HarpeBaTebHBIMU TMPUOOPAMH B COOTBETCTBHH C IIpaBUIIAMHU
TeXHUKU Oe3omacHocTd. HaOmronatoT cBoilcTBa MeTalloB M MX
COCIMHEHUN W SBJICHUH, NPOUCXOMANMX ¢ HUMH. ONMCHIBAIOT
XMUMHMYECKUH  JKcepuMeHT.  DopMynupyroT  BBIBOJABI IO
pe3yapTaTaM IPOBEIACHHOIO dKCIepUMeHTa. Onpenenstor (MCXoas
U3 yueOHOH 3a/1aun) He00X0AMMOCTh UCIOIb30BAHUS HAOMIOICHUS
WJIH DKCIIEPUMEHTA

53

Koppo3ust MeTauioB U CIocoObl

BaIllUTEL OT HEE

Ypok ycBoeHus
HOBBLIX 3HAaHUN

OOBACHSIOT YTO TaKOE KOpPpOo3u-. Paznuuaror XUMHUYCCKYI0O H
QJICKTPOXUMHUYCCKYIO KOPPO3UH. I/IJ'IJ'IIOCTpI/IpyIOT IHOHATHUSA




«KOPpO3US», «XUMHUUYECKAsT KOPPO3USL», «IIICKTPOXUMUYECKAS
KOppO3usl» MNpUMEpaMHu. XapaKTepU3YyIOT CHOCOOBI  3aIUThI
METaJUIOB OT KOPPO3HH

54 MeTaiisl B IPHPOIC. Ypok ycoenus | Kiaccupunupyror Gpopmbl IpUpPOIHBIX COSTUHEHUH METaJIOB.
HOBBIX 3HAHUHM | XapakTepu3ylT OOIIUe CIOCOOBI IMOJYYEHHUs METaJUIOB: IHUPO-,
TUAPO- U DIIEKTPOMETAILTYPTHH.
55 [ToHsiTHE O METATLITYprun VYpoxk- cemunap | KoHkpeTusupyroT 3TH cnocoObl NpUMepaMH U ypPaBHEHUSIMU
peakIuii ¢ COCTaBJICHUEM JJIEKTPOHHOTO OataHca.
OnuUCBIBAIOT JOMEHHBIN TPOTIECC U AIEKTPOIUTHICCKOE TIOTyUCHHE
METaJIJIOB.
Paznmuaror uépHble U IIBETHBIC METAJUIBI, YYTYHBI U CTAITU
56 O0001IeHNE U CUCTEMATH3ALMS O6o6maromuii | O600MIAIOT ¥ CHCTEMATU3UPYIOT CBOM 3HAHUS TI0 TEME:
BHaHUM N0 TeMe «MeTaiel u YPOK «Metaine». [I[puMEHAIOT Ha IPAKTHKE paHEee NU3y4ECHHBIN
X COCIUHEHUS» MaTepuai, paboTas 1o TPYIIIaM ¢ 33JJaHUSIMU PAa3HOTO YPOBHS
CJIOKHOCTHU
57 KontponbHas padorta Ne 3 o VYpox koHTposs | [I[puMeHSIOT Ha MpaKTUKE paHee N3YYCHHBIM MaTepua, padoTas mo
reme «MeTauIbl U UX TPYIIaM € 3aJaHUSIMU PA3HOTO YPOBHS CII0KHOCTH, BBITIOJIHSIOT
COCIMHEHISY KOHTPOJIBHYIO PaboTy.
XuMHus 4 OKpYsKawmas cpeaa (2 4)
58 XuMuyeckas opranuzanus | KomOunupoBan | HHrerpupyroT cBeieHwus no (Gu3nyueckoil reorpaguu B 3HAHUS O
MIaHEeThl 3eMJIst HBIN ypOK XUMHYECKON OpraHu3aliy IJIaHeThl. XapaKTepU3yIoT
XUMHYECKUN COCTaB re0JIOTUYECKUX 000I04YeK 3eMIITH.
PasznuyaroT MuHepaibl ¥ TOPHBIE TOPObBI, B TOM YHCIE U PYJbl
59 Oxpana Ypok — cemuHap | XapakTepusyroT WUCTOYHUKHU XHUMHYECKOTO 3arpsi3HEHUs

OKpYXarollen cpeabl OT
XMMHUYECKOTO 3arps3HEHUs

OKp}I)KaIOH_[eﬁ CpCabl. OnuceIBalOT TJI00ABHBIE 3KOJOTHYECKUE
HpO6HeMH YCJI0BCUCCTBA, CBA3aHHBIC C XUMHWYCCKHUM
3arpsA3HCHUCM. Hpez[naranT nyTnh MHUHUMHA3AIUN BO3ACHUCTBUSI
XUMHUYCCKOT'O 3arpsA3HCHUSA Ha OKPYXXAOHIYIO CPCay. HpI/IBOI[HT
MMPpUMEPLI MCKAYHAPOAHOTO COTPYAHHUYCCTBA B obOmactu OXpaHbI
OKPY)KaIOIHGﬁ CpCAbl OT XUMHWYCCKOT'O 3arpsA3HCHUS

O000menne 3HaHNH N0 XMMHH 32 KYPC OCHOBHOM IIKOJIBI (7 1)




60 BemecTa O6o6maromuii | [Ipencrasistor uadopmanmio mo teme «llepuoguueckuii 3aKoH U
YpOK Ilepuonnueckas cucrema J[. W. MeHngeneeBa B cBeTe TEOpHUHU
CTPOCHHS aToMa» B BHJIE TaOJUI], CXeM, OMOPHOTO KOHCIIEKTa, B
TOM umucie ¢ npumeHenueM cpeacts MKT. BrimonHaoT TecTOoBBIE
3ananus no teMme. llpencrasnsior unpopmanuio no teme «Bumb
XMMHUYECKUX CBA3€M M TUIBl KPUCTAUIMYECKUX PELIETOK.
B3aumocBs3b cTpoeHuUs U CBOICTB BEIIECTB» B BUJIE TaOJIUL], CXEM,
OIIOPHOTO KOHCIIEKTa, B TOM 4yucie ¢ npuMenenneM cpeacts KT
61 XUMHUYECKHE PEAKITUU O6o6matomuii | [IpencraBnsaror  uHdopmammio mo  Teme «Kmaccudukarus
YpOK XMMHUYECKUX PEAKUMH MO pa3auuHbiM npu3Hakam. CKOpocTh
XUMHUYECKUX peakuui» B BUAE TaOIUI, CXEM, OIIOPHOTO
KOHCIIEKTa, B TOM uyuciae ¢ npumeHennem cpencts HMKT.
BrImonHAOT TecToBbIE 3a1aHus MO TeMe. Xapakrepusyror OBP,
OKHUCJIMTEIh U BOCCTAHOBUTEIIb.
62 OCHOBBI OO6o6mraromuii | XapakTepusyroT o0mIre, 0COOCHHbBIC U WHIUBUAYAIbHBIC CBOHWCTBA
HEOPraHU4EeCKOM YPOK KHCJIOT, OCHOBaHMi, COJIEH B CBETE TCOPHUU DJICKTPOIUTHUECCKOM
XUMUU JUCCOLMAlMU.  APryMEHTHPYIOT  BO3MOXHOCTh  IPOTEKaHUs
63 OCHOBBI O000maoImKil | XAMUYECKUX pEaKIuid B pacTBOpax »dJIEKTPOJHUTAX HCXOId M3
HEOPraHUYECKOM YPOK ycinoBuil.  KnaccuuuupyroT HEOpraHWMYecKHe BEIIeCTBa 10
XUMUU coctaBy u cBoiictBaM. llpuBomaT mnpumepsl mnpeacTaBUTENEH
KOHKPETHBIX KJIAaCCOB M I'PYIII HEOPraHMYECKUX BEIIECTB
64 [ToBTOpeHue u 060061IeHNE KoM6unupoBan | BBINOMHSIOT TECThI U yIpaKHEHUsI, PEIIAOT 3a/1a4M 110 TEME.
sHaHui. [lonroroBka k HBII YPOK [TpoBOAT O1IEHKY COOCTBEHHBIX JOCTUKEHHUI B YCBOCHUU TEMBI.
MTOTOBOM KOHTPOJBHOU paboTe KoppekTupyroT cBOM 3HaHUSA B COOTBETCTBUU C IIAHUPYEMBIM
pe3ynbTaTOM
65 KonTponsHast pabotaNe4 VYpok koutponsi | [IpuMeHstoT Ha MpaKkTUKe paHee U3y4eHHBIN MaTepuai, paboTas 1mo
«ToroBast KOHTpOJIbHAS rpynmnam ¢ 3aIaHusIMU Pa3HOTO YPOBHS CI0KHOCTH, BBITIOJHSIOT
paboTa2 KOHTPOJIbHYIO paboTy.
66 IAHaAJIM3 UTOTOBOM KOHTPOJIBHOM Ypok- BrisBieHUe 3HaHUN, YMEHUN y4allUXCs, JIUKBULALUS
paboTHLI. MPaKTUKyM BBISIBJICHHBIX MTPOOEIIOB 3HAHUHU, YMEHUI.
67-68 Pe3epBHOE BpeMs




KpuTeplm OLICHUBAHMNSA TO0CTHKEHUI oﬁyqamumxcsl

OcHoBHas 3a/1a4a ¥ KPUTEPUI OLIEHKH — OBJIAJICHHE CUCTEMOU yueOHBIX ICHCTBHIA C H3y4aeMbIM
y4eOHBIM MaTEPUATIOM.

Cucrema OLIEHKH BKJIIOYAET B €€0s BHYTPEHHIOIO (OCYIIECTBISIEMYIO CaMOM IIKOJIOW) M BHEIIHIOIO
(ocymiecTBisieMas BHEIIHUMU 110 OTHOIIIEHUIO K IIKOJIE CITyKOamu).

s OLICHKHU UCIOJIb3YETCS nepcoHupuIImpoBaHHAS uHpopManus u AQHOHUMHas
(menepcornpUIMpPOBAHHAS).

[epcornuupoBaHHOM OIEHKE MOJJICKAT TOIBKO METalpeJAMETHBIE U MPEAMETHBIC Pe3yJIbTaThl U3
070Ka «BBITYCKHUK HAYIHTCS».

OrneHka JDOCTHKEHUN peaTu3yeTcsl «METOJIOM CIIOKEHHUS», TMPH KOTOPOM (DUKCUPYETCS TOCTHUKECHUE
OTIOPHOT'O YPOBHS M €r0 MPEBBILICHUE.

Jljig OlLleHMBaHUs MCMOJIBb3YIOTCS: CTaHIAPTU3UPOBAHHbIE MUCHbMEHHBIE U YCTHBIE PaOOThI, IPOEKTHI,
MpaKTH4eCcKue padoThl, J1TabopaTopHble pPabOThI, TECTHI, 3a4€Thl, TBOPYECKHE pPAOOTHI, CaMOAHAIM3,
caMOOlIeHKa, HaOII0ACHUS U TIp.

Tunbl 3a1aHuii, KOTOPbIE HCNOJb3YIOTCS JJIS1 OLEHKHU A0CTUKEHMIA:

1o opMe OTBETA: C 3aKPHITHIM OTBETOM U OTKPBITHIM OTBETOM;

110 YPOBHIO MPOBEPSEMBIX 3HAHUH, YMEHHUM, CTIOCOO0B JIEHCTBUIA: 0a30BBIN 1 MOBBIIICHHBIN YPOBEHb;

[0 MCIMOJb3YEMbIM CPEICTBAM: 3aJaHUsl JJIs MUCbMEHHOW WMJIM YCTHOW Oecelpl, MPaKTUYECKHE 3a/JaHus,
nabopaTopHbIe PabOTHI;

1o opme NpoBeACHUS: U UHAUBUAYAIbHON WIH TPYNIIOBOM pabOTHI.

HTorosas oneHKka CKJIaALIBACTCH H3:
HAKOIUICHHBIX OIICHOK (XapaKTepHU3YIOT JUHAMHMKY 00pa30BaTEIbHBIX JTOCTHIKCHUHN YUaIuxcs);
OIICHKH 3a CTaHJIapTHU3WPOBAHHBIC MTOTOBBIC PAOOTHI (XapaKTEPH3YIOT YPOBEHb MPHCBOCHUS CIIOCOOOB
JCHCTBUI)

BHYTpeHHI0I0 cHCTeMY OLIEHKH HA CTYNeHH OCHOBHOIO 001[ero o0pa3oBaHusl KiIacCUPUIIUPYETCS
CJIEYIOIUM 00pa30oM U BKIIIOYAET MPOLIETyPHI:

HHIMBHUAYaJIbHbIE Pe3yJbTAaThl YUAlIUXCH - B cepe pa3BUTUSL Y HUX KOMIIETEHTHOCTHBIX YMEHUH U
HABBIKOB, BBIABIIAIOTCS B XO/JI€ TICHXOJIOTO-TIEITarOTMYECKOT0 MOHUTOPUHT;

npeaMeTHbIE Pe3yJbTAThl - PE3yJIbTAaThl, IOJYYCHHbIE B MIPOLIECCE OLEHUBAHUS YUUTEISIMHU IIKOJBI Ha
MPeIMETHOM YPOBHE;

BHYTPHILIKOJIbHbIE Pe3yJbTaTbl - Pe3ylbTaThbl, MOJy4YCHHbIE B XOJAE aJIMUHUCTPATUBHOTO KOHTPOJI,
UTOTOBOM aTTECTAIIMH yYaIIUXCS

( KOHTpOJBHBIE PAOOTHI, MPOMEKYTOUYHBIE, HTOTOBBIE, TUATHOCTHYECKHUE);

BHEIIKOJIbHbIE Pe3yJIbTAThI - PE3yAbTaThl OJIUMITHAJ, KOHKYPCOB, COPEBHOBAHU, KOH(MEpEeHIIH U T.11.;

pe3yNbTaThl, MOJTYYCHHBIE B XOJI¢ He3aBHCUMOIl BHeEIIHeH OLEHKM - Pe3yJbTaThl MOJIYYEeHHBIE B XOJE
T'UA;

HedopMaTH30BAHHASA OLEHKA - TOPTHOIINO.

Z[J'ISI OIMCaHUS JOCTHXKECHUM 06yqa}01u1/1xc;{ uenecoo6pa3Ho YCTaHOBUTD CIICAYIOIIUC ITATH ypOBHeﬁZ

YpoBenb JocTHiKeHHe IVIAHUPYEMbIX Pe3yJbTAaTOB Ounenka (oTMeTKa)
ba3osbIrit JEMOHCTPUPYET OCBOEHUE y4eOHBIX NeiicTBuil ¢ | OueHka
YPOBEHb OTNIOPHOM CUCTEMOM 3HAHUM B paMKax AHana3zoHa | «yI0BJIETBOPUTEIBHO)
AOCTUKEHHM I (kpyra)  BbIOCNEHHBIX  3amgad.  OBnajgeHue | (MJIM OTMETKA «3»).

0a30BbIM YPOBHEM SIBJISIETCS JOCTaTOYHBIM ISt
NpOJOJDKeHUsT  OOydeHUs Ha  CleAyromei
CTyIeHU 00pa3oBaHUs, HO HE MO MPOGUILHOMY
HampaBJICHUIO




IloBbINIEHHBIH
YPOBEHb

YCBOCHHME ONOPHOM CHUCTEMBbI 3HAHUI HA YPOBHE
OCO3HAHHOTO IIPOU3BOJILHOIO OBJIAJICHUS
y4eOHBIMH  JCWCTBHUSIMH,  JOCTAaTOYHBIA O
Kpyroszop, ImmpoTa (Wid U30UPATEIBHOCTH)
uHTepecoB. Takue oOydarommuecss MOTyT OBITh
BOBJICUEHbl B IIPOEKTHYIO JESTEIBbHOCTb IIO
IpEeIMETy U COPUEHTHUPOBAHBI HAa MPOJOJIKEHUE
oOyueHuss B cTaplIuxX Kiaccax IO JaHHOMY
npoduitio.

OIICHKa «XOpOTIIOY
(oTMeTKa «4»);

Bricokuit
YPOBEHb

Bonee nonHoe (10 CpaBHEHMIO C MPENBIAYLLIIM)
YCBOCHHME OMOPHOM CHUCTEMBbI 3HAHUN HA YPOBHE
OCO3HAHHOTO IIPOU3BOJILHOTO OBIIAJICHUS
y4eOHBIMU JEUCTBUSAMH, JIOCTaTOYHBII
Kpyroszop, ImmpoTa (WId U30UPaATEIHHOCTH)
uHTepecoB. Takue oOydaromiuecss MOTyT ObITh
BOBJICYCHB B TIPOCKTHYIO JEATEIBHOCTH TIO
MpeaMeTy U COPUEHTUPOBAHBI HA TPOJIOJIKEHUE
oOyueHuss B CTapliuX Kjaccax IO JIAHHOMY
pohuUITIO.

OLICHKa «OTJINYHO»
(oT™meTKa «5»).

TonuKeHHbINH
YPOBEHb

OTCYTCTBHUE CHCTEMaTHYeCKOI 6a30B0it
MOJITOTOBKH, OOYYaIONIMMCSI HE OCBOCHO JTaXKe U
MTOJIOBHHBI TUIAHUPYEMBIX PE3yIIbTaTOB, KOTOPHIE
OCBauBaeT OOJBIINHCTBO oOyuaromuxcs,
MMEIOTCA 3HAuuTeNIbHbIEe MpOOeNbl B 3HAHUSX,
nanpHeimee oO0ydeHue 3arpymaHeHo. [Ipu stom
0Oy4aloUIUICS MOXET BBINOJHATH OT/EIbHBIE
3a/laHus TIOBBIIIEHHOTO ypoBHs. [laHHas rpymnmna
oOyvaromuxcst (B cpeaHeM B Xoje OOydeHHus
COCTaBJISIOIIASA OKOJIO 10%) TpeOyer
CHEIHMalbHOM TUAarHOCTUKH 3aTpyIHEHUN B
0o0y4yeHHH, MpoOETOB B CHUCTEME 3HAHUH U
OKa3aHUM  LIEJICHAINIPABIIEHHOW  TOMOIIM B
JOCTUKEHUU 6a30BOT0 YPOBHS

«HEY/IOBJICTBOPHUTEIILHOY
(oT™MeTKa «2»)

Huszkni
YPOBE€Hb

HAJIUYUE TOJBKO OTIENbHBIX (PparMeHTapHbIX
3HaHUW 110 TpEeIMeTy, AajabHelIee 0o0ydeHHe
MPAaKTHYECKU HEBO3MOXHO. TpeOyetcs
crelfaibHas MOMOIIb HE TOJBKO MO y4eOHOMY
npeaMeTy, HO U Mo (OPMUPOBAHUIO MOTUBAILIUU
K _O0Oy4eHUIO, pa3BUTHUIO UHTEpeca K M3ydaeMoit
IpeIMEeTHON 001acTH, MOHUMAHUIO 3HAYMMOCTH
npeaMeTa Julsl )KU3HH U Jp.

OIICHKA «IIIOXO0Y
(ormetka «1»)

«S» («OT.]'II/I‘IHO») — YPOBCHB BLIIIOJIHCHUA Tpe60BaHPII>i SHAYUTCJIIBHO BBIIIC YAOBJIICTBOPUTCIIBHOI'O:
OTCYTCTBHC OIIMOOK KakK II0 TCKYHIEMY, TaK U I10 NPCABIAYIHICMY y‘Ie6HOMy MaTrepuaily, HE Oonee OJHOT'O

XapakrepucTuka nugpoBoil OeHKH (0TMETKH)

HEA0YCTA, JOTHYHOCTD U IIOJIHOTA U3JIOKCHU .

«4» («XOpOH.IO») — YPOBCHBb BBLIIIOJIHCHUSA TpCGOBaHI/Iﬁ BBIIIC YAOBJICTBOPUTCIIBHOI'O: UCIIOJIb30BAHUC
AOIMIOJIHUTCIIBHOI'O MaTcpHrajia, IMOJHOTAa W JIOTUYHOCTH PACKPBITUA BOIIPOCA;
CY)KHCHHﬁ, OTPAKCHHUEC CBOCT'O OTHOLICHUSA K MPCAMCTY OGC}’)KI[CHI/I}I. Hannure ommnbok u HEA0YCTOB B
KOJIMYCCTBCHHOM BBIPAKCHHUU IO OTACIBHBIM MPEAMCTAM OTPAKACTCA B JIOKAJIBbHBIX dKTaxX O TCKyIHCf/'I u

UTOTOBOM (pyOe)HO) aTTecTalnuu 00y4JaronIuXCs.

CaMOCTOATCIIbBHOCTD



«3» («yIOBJIETBOPUTEJIBHO») — JOCTATOYHBIH MHHHMAJIBHBIA yYPOBEHBb BBITIOJNHEHHUS TPeOOBaHUH,
IPENBABISEMBIX K KOHKPETHOM palOoTe, OTAENbHbIE HapyLIEHUs JIOTUKM M3JI0XKEHUS MaTepuana;
HETOJHOTa pPACKpBITHS Bompoca. Hamnmume ommOOK M HETOYETOB MO OTICIBHBIM IpeAMeTaM B
KOJIMYECTBEHHOM BBIPAKEHUU OTPAXKACTCA B JIOKAJIBHBIX aKTaX O TEKYIIEH W UTOTOBOH (pyOexHOM)
aTTecTanuu 00yJaroXxcs.

«2» («I10X0») — YPOBCHb BBIMOJHCHHSI TPEOOBAHHWMA HIDKE YIAOBICTBOPUTEIBHOTO: HAPYIICHUE
JIOTUKH; HEMOJHOTa, HEPacKpbITOCTh OOCYXJAaeMOro BOIIPOCa, OTCYTCTBUE apryMeHTauuu Jubo
OIMOOYHOCTh €€ OCHOBHBIX IM0OJIOKeHHd. Hamuune ommboK 1 HEeIo4YeToB MO OTACIBHBIM IpeaAMEeTaM B
KOJIMYECTBEHHOM BBIPQKCHHU OTPAKACTCS B JIOKAIBHBIX aKTaX O TEKYIIEH M UTOroBOH (pyOexkHOM) 00
aTTeCTaI[uu O0OyJarOIINXCA.

KoHTposibHO-U3MepuTeIbHbIE MaTepuadbl TpeAHa3HAYEHBI 11 TPOBEPKU YPOBHS YCBOCHHS
y4eOHOro MaTepuajla Ha OCHOBAaHHMM O0O0pa30BaTEIbHOTO MHUHHUMYyMa COJEpXKaHUs OOpa3oBaHUs W
TpeOOBaHUN K YPOBHIO TMOATOTOBKH BBIMYCKHUKOB IIKOJ. OHU COCTaBJIEHBI HA OCHOBE MHOTOJIETHEH
MeJarOTUYECKON MTPAKTUKH C YIETOM PA3IMYHBIX METOAMUYECKUX pa3pabOTOK.

ITo BceM riaBam Kypca M UX pa3fesiaM MpeanaraeTcs TeKyIuid U TEMaTUYEeCKUN KOHTPOJIb 3HAHUW U
yMeHUU B GOpME XUMUYECKUX TUKTAHTOB U TECTOB, CAMOCTOSATEIbHBIX U KOHTPOJBHBIX PabOT. 3aganus
000MX BapHaHTOB pabOT CXOHBI TIO COJIEPIKAHHIO U XapaKTePy BBHIMOJIHACMBIX YICOHBIX IeH CTBUM.

Jlia opranuzanuu 3QpQGeKTUBHON pabOThl BCEro Kiacca ¢ y4eTOM HMHIUBUIYAIbHBIX CIOCOOHOCTEH
KaXJIOTO y4aIllerocs B psje padoT, BXOASIMKUX B OCOOUE, MPECTaBICHBI 3aJJaHUsI PA3IMYHBIX YPOBHEH
CJIO’KHOCTH.

HezameHnMBIM MOMOIITHUKOM Tiefarora B KOHTPOJIE 3HAHWUU SIBJISIFOTCS 3ajaHus B Gopme Tecra. Ux
MOHO HMCTIOJIb30BaTh HAa Pa3HBIX dTAax yu4eOHOTO Ipoliecca:

* MIPU U3y4YEHUH HOBOTO MaTepHaa;

+ Ha JTare 3aKperieHus] U3y4eHHOTo MaTepuaa;

+ Ha ypokax 0000IIaroIero moBTOPEHUS;

* MIPHU TEKYIIEM U TEMaTUYECKOM KOHTpPOJIE€ 3HAHUM, YMEHUN U HABBIKOB YUalTUXCS;

* NP MOJATOTOBKE YYalTUXcs K 3K3aMeHaM Kak B YCTHOM, Tak U B MUCbMEHHOM Gopme, 0COOEHHO B

dbopme OI'D.

Jlig Kaxa0i TeMbl U ee pa3JiesioB MPEASIOKEeHbI TECTOBBIE 3a/IaHUSl PA3HOTO YPOBHS CIIOKHOCTH B
JIBYX BapHaHTax, pacCuyuTaHHble Ha 15—35 MuH wWnuM Ha uenbli ypok. Jlis BBICTaBIICHUS OLIEHKH
IpeyiaraeTcs UCIOIb30BaTh CICAYIONIYIO POUEHTHYIO HIKATY:

35% BBIITOJIHEHHBIX 3aJJaHUH — OIICHKA «2»;

36—61 % — oueHka «3»;

62—85% — oneHka «4»;

86—100% — orteHKa «5».

B 3aBucumocTy OT pe3ynbTaToOB BHIMIOIHEHUS pa0OThl YUUTEIh MOKET BHOCUTD B MIPEIIOKEHHYIO
CUCTEMY OLICHUBAHUS KOPPEKTUBBI, IOCKOJIbKY OCHOBHAS 11€J1b KOHTPOJIS B IAaHHOM cllydae — He
cOOCTBEHHO BBICTaBJICHHUE OIICHKH, a OTpEIeNIEHNEe YPOBHS YCBOSHHS yJalUMUCS y4eOHOTO MaTepuana u
HaInpaBJICHUH JanbHEield paboThl Ha/l MOBBIICHUEM Ka4ueCTBa 3HAHUN

3amanue noxa uudpoit 1 onenusaercs 3 Gayutamu; nmoxa uugpoit 2 — 5 Gamnamu; noa uudpoi 3-8
Oannamu. 3aiaHusl, OTMEUEHHBIE *, — /7151 UHMBUYyaIbHOTO BBITIOJHEHHUS.

Ecnu He yka3aHo MHOE, KaXKblil OTBET YacTel OlleHnBaeTCs:

« yactu A — 2 Gamiamu;

« yactu B — 4 Oanmnamu;

« gactu C - 6 Gaytamu.

OnHako He Bce ydamuecs MNpHUCTYHNaloT K 3afgaHusM 4acth C u TeM Oosiee BBIMOJIHAIOT MX
MOJIHOCTBI0. YTOOBI MOBBICUTH MOJIOKHUTEIHHYI0 MOTHBAIIMIO K BBITIOIHEHUIO 3a1aHuil yacti C, yuurenb
MOJKET 0OBSBUTH O BBICTABJIICHUH I10 pe3ybTaTaM TecTa JBYX OIIEHOK: epBoil — 3a yactu A u B, a BTO-
poii — 3a yactb C — C UCMOIB30BAHNUEM NPOLIEHTHOM HIKAJIBI OLIEHKH 3HAHUH.

Bonpocs! a1 Bcex BHJIOB KOHTPOJISL 3HAHMHA COCTaBJIEHBI TaKMM 00pa3oM, YTOOBI MEAaror ¢ Mx
MOMOIIIbI0O MOT' BBISIBUTH 3HAHMS YYalIUXCS 10 BCEM Y3JIOBBIM BOMpOCaM IJIaBbl M pa3jiena Kak Ha



0a30BOM ypOBHE, I€ HEOOXOIMMO TOJIKO BOCIpPOM3BEICHHE Y4eOHOTO Marepuana, Tak M Ha
YCIIO)KHEHHOM YpOBHE, Tlie TpeOyeTcss YMEHUE aHAM3UPOBATh M CPAaBHUBATh JaHHBIC, MPUMEHSS
TBOPYECKHE CIIOCOOHOCTH.

Bce oOydarorme BHIbI KOHTPOJIS MPEIIONIAraloT KOJUIGKTUBHYIO JESTEIbHOCTh yJallUXcs JIMOO B
nape, JIM00 B IPYIIE U CAMOIIPOBEPKY.

[Ipy moAroToBKe K KOHTPOJIbHBIM paboTaM HEOOXOIMMO OOpaTUTh BHUMAaHHME Ha 3a/laHUSl YPOKOB
o0oO1maromnmero NoBTopeHusi. B aTom ciydae ydammecs B COOTBETCTBHUH CO CBOMMH CIOCOOHOCTSIMH
ONPCACIIAIOT I cebs 3aaaHusl, KOTOPBIC MOT'YT BBITIIOJIHUTD.

PacuerHble 3a/1a4n pa3IMYHBIX THUIIOB M YPOBHEH CIIOKHOCTH MPEICTABICHBI B TIOCOOMHU OJI0OKamMH, a
TAKXXC BKIIIOYCHBI B pPa3HbIC BUJAbI KOHTPOJIA 3HAHUN. YUNUTEJIh MOXKET IO JKCIIaHMWIO BKIIOYATh MX KakK
JOTIOJIHUTEIIHOE 33a7aHHe B JIFOOON BUJI KOHTPOJS WJIM NMPEAIaraTh YYallMMCsl OTAENBHBIE CaMOCTOS-
TeJIbHBIC pa0OTHI IO PEIICHHIO MOJI0OHBIX 33/1a4.

OueHka NPakTHYECKUX YMEHUH ydaluuxcs
Yuutenb N0DKEH YIUTHIBATh:
- IPABWJILHOCTDH OTIPE/ICTICHUS 1IN OTIBITA;
- CaMOCTOSTEIBLHOCTh M0/100pa 000pyI0BaHUs U 0OBEKTOB;
- TIOCJIEJIOBATEIFHOCTD B BBITOJTHEHUHU PaOOTHI MO 3aKJIAJKE OTBITA;
- JIOTHYHOCTH ¥ TPAMOTHOCTH B OTIMCAaHUM HAOJIOICHU, B (JOPMYIUPOBKE BHIBOIA U3 OTIBITA.
OtMmeTrka "'5" - IpaBUIIBHO OMPEACIICHA LIENb OTIBITA,
- CaMOCTOATENLHO, C HEOOXOJMMOM TIOCTIEIOBATEIEHOCTHIO TIPOBEIEHBI TTO100D
000pyI0BaHUs U 0OBEKTOB, a TAKXKE padOTa 1O 3aKJIAJIKE OTBITA;
- HAy4YHO TPaMOTHO, JIOTUYHO OTHCAHBI HAOIOJIEHUS U CPOPMYITUPOBAHBI BHIBOJIBI U3
OTIBITA.
Otrmerka '"'4" - IpaBWIBHO OIPEEIICHA LIENb OIIbITA,
- CaMOCTOATENILHO TIPOBEICHa padoTa 1Mo Mo 100py 000pya0BaHus, OOBEKTOB;
MIPH 3aKJIaJIKE OTBITa AOMyCcKatoTcs 1 -2 omuoku;
- HAy4YHO TPaMOTHO, JIOTUYHO OTNMCAHbI HAOIIOIEHUS U CHOPMYIUPOBAHBI BBIBOJIBI U3
OTIBITA;
- B ONMCAaHUM HAOIIOIEHUH U3 OTbITA IOMYCKaIOTCS HEOOIbIINE HETOYHOCTH
Ormerka ""3" - IpaBWIBHO OIPEJEIICHA LIENb OIIbITA;
- noa0op 060pynoBaHUS U OOBEKTOB, a TAKXKE PabOTHI 10 3aKJIAJIKE OIBITA TPOBEJCHBI C
MTOMOIIBIO YYUTEIS;
- IOMYCKalOTCA HETOYHOCTH U OIIMOKYU IPU 3aKJIaJIKEe ONbITa, ONUCAHUU HAOIIOACHUH,
(hopMyITUpPOBaHUH BHIBOJIOB.
OtMmerka "2'" - He ompeielieHa CaMOCTOSITENBHO IEJh OIIBITA;
- He 0TOOpaHo Hy:XKHOE€ 000pyI0BaHUE;
- IOMYCKAaIOTCS CYIIECTBEHHBIE OMIMOKH MPH 3aKiIaike U 0(OPMIICHUH OTIbITA.

Ouenka ymennii «IIpoBoasaT Ha0J/I01eHUA»
VYuuTenb N0KEH YUUTHIBATD:
- MPaBUJILHOCTH IPOBECHHS HAOMIOIEHUH TI0 3a/IaHUIO;
- YMEHHE BBIJCIATH CYIIECTBEHHBIC TPU3HAKU Y HAOM01aeMoro 00beKTa (mporiecca),
- IOTUYHOCTh U HAYYHYIO TPaMOTHOCTH B O(hOopMIICHIH pPe3y/IbTAaTOB HAOIIOJCHUI U B BBHIBOJIAX;
- MpoBeIeHNe HAOTIOCHUSI 110 3aJaHHIO;
OrMmerka "5" - IpaBUIIBHO MO 33/IaHUIO YUUTENs MPOBEACHO HAOIIOACHUE;
- BBIJICJICHBI CYIIECTBEHHBIEC MPU3HAKH Y Ha0It01aeMoro oObekTa (mpoiiecca);
- IOTUYHO, HAYYHO TPaMOTHO O0(pOPMIIEHBI PE3yabTaThl HAOMIOCHHUI U BBHIBOIbI.
OrMmerka "4" - IpaBUIIBHO M0 33/IaHUIO YUUTENs MPOBEACHO HAOIIOACHNUE;
- TIPY BBIJICJICHUN CYIIECTBEHHBIX MPU3HAKOB Y HA0II01aeMOT0 00BeKTa (IpoIiecca)
Ha3BaHbl BTOPOCTEIIEHHBIE;



OtMmerka "3"

OtMmerka "2"

- IOTyCKaeTcsi HeOPEXKHOCTh B 0POPMIICHUN HAOIIOACHUI U BHIBOJIOB.

- JIOMTYCKAIOTCSl HETOYHOCTH U 1-2 omiOKY B IPOBEICHUH HAOIIOACHUH 110 3aJaHUIO
YUHUTEIIS;

- TIPY BBIJICJICHUH CYIIECTBEHHBIX MPU3HAKOB Y Ha0III0jaeMoro o0bekTa (mporecca)
BBIJICIISIFOTCS JIMIITB HEKOTOPBIE;

- norryckarorest omuoku (1-2) B opopmiieHnu HaOMIOACHU 1 BEIBOJIOB.

- momyckarorcs omuOku (3-4) B MpoBeieHUH HAOIIOACHUI 10 33JaHUIO YUUTEJIS;

- HEMPABWJIBHO BBIJIEISAIOTCS NMPU3HAKK HAOII0AaeMoro o0bekTa (Iporecca);

- nomyckatorcs omuOku (3-4) B ohopMiieHIH HaOIIOIeHUH 1 BBIBOJIOB. Dopma
aTTecTaluy N0 OHOJOIMH MOXKET OBbITh PA3JIMYHON: YCTHBIN 3K3aMEH MO Oueram,
3amuTa pedepara, TECTUPOBAHUE, 3alIUTA TPOEKTA.

(I)OprI npeacraBJICHUsA Oﬁpa3OBaTeJII)HI)IX pe3yjabTaToB!:

e Talenb YyCIEBAEMOCTH MO TmpeaMeraM (C yKa3aHWeM TpeOOBaHUM, NPEIbSIBISIEMbIX K

BBICTABJICHUIO OTMETOK);

® TEKCTbl HTOTOBBIX JWAarHOCTUYECKHX KOHTPOJBHBIX pabOT, AMKTAHTOB W T.A. UM aAHAIU3 HX
BBITIOJIHEHUST o0y4aromumMces (MHpopmanus 00 3J1eMEHTax M YPOBHSX IPOBEPSIEMOrO 3HAHUS —

3HaHUWA, TIOHUMaHHWA, IPUMCHCHUS, CI/ICTeMaTI/ISaI_[I/II/I);

® yCTHas OIIEHKa YCHEIIHOCTH Pe3ylbTaToB, (POPMyIHpPOBKA MPUUYHMH HEyIad U PEKOMEHJAIUi 1o

YCTpaHEHHIO TTPOOETIOB B 00YYCHHOCTH T10 MIPEAMETAM;
® NOPTQOIHO;

® pe3ynbTaThl IICUXO0JIOTO-TIEIarOTHYECKUX UCCIIEIOBAaHUM, MILTIOCTPUPYIOUINX TUHAMUKY Pa3BUTHUS

OTACJIbHBIX HWHTCIJICKTYAJIbHBIX U IMYHOCTHBIX KAa4Y€CTB 06}"‘1310]]161"005[, yyz[

KpnTepman OLICHUBAHUA SBIIAIOTCA:

® COOTBETCTBUC JOCTUTHYTBIX IIPEAMCTHBIX,

obmero oopazoanus PI'OC;
e IMHAMHKA PE3YJIbTaTOB MpeaIMETHON 00ydueHHOCTH, hopmupoBanus Y Y /1.

OHGHKa AOCTHIXKCHUSA METAIIPCIMETHBIX PE3YJIILTATOB MOXKCET. HpOBOI[HTCH B XO0J€ pa3JIMYHbIX IIPOLCAYDP.

Hpouez[ypoi/i HTOTOBOM OLCHKHU AOCTHXKEHHUA MCTAIIPEAMETHBIX PE3YJIIBTATOB MOXKET SABJIATHECA 3alllUTa

HUTOTOBOI'O MHAWMBUAYAJIbHOT'O ITPOCKTA.

METanpeAMETHbIX M JMYHOCTHBIX pE3YyJIbTaTOB
oOyuaronuxcs TpeOOBaHUAM K pe3ybTaTaM OCBOEHHS 00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO
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