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Pabouan npozpamma Kypca «Xumusay pazpadomana onsa ooyuarouguxca 5 — 9

oﬁmeoﬁpaweameﬂbnbtx Kjlaccoe 6 coomeemcmeuu ¢ HOpmamueHvlmMu 001<ymeumamu:

Oenepanpubiii 3akoH oT 29.12.2012 Ne273-®3 «OO6 obpazoBannu B Poccuiickoit
Denepauuny;

@denepalibHbIil TOCYAapCTBEHHBIM 00pa30BaTENbHBII CTaHJApPT OCHOBHOIO OOIIEro
oOpa3oBanus (npuka3 MunuctepcTBa oOpa3oBanus u Hayku Poccuiickoii @enepanuu oT
17.12.2010 Ne 1897 (c uzamenenusimu Ha 11.12.2020)

[Ipuka3 MunucrepcrBa npoceuienust Poccuiickoit @enepanuu ot 22.03 2021 Ne 115
«O6 yrBepxkaenun Ilopsaka opraHu3alud W OCYIIECTBIEHUS 00pa3oBaTEIbHOM
JESTETFHOCTH TI0 OCHOBHBIM 00I111€00pa30BaTeIbHBIM TPOrpaMMaM HadaJIbHOTO OOIIEro U
OCHOBHOTO 0011eT0 ¥ cpeaHero oopasoBanus» (3apeructpupoBan 20.04.2021 Ne 63180);
[Ipuka3 MunucrepcrBa npocsemenust Poccuiickoit @enepanuu ot 20.05.2020 Ne 254
«O0 yTBepkaeHUH (PenepaibHOro MepeyHs y4eOHUKOB, JOMYIIEHHBIX K UCIOJIb30BAHUIO
NPy  pealu3alid  HUMEIIIMX TOCYJapCTBEHHYIO aKKPEAUTAIMI0 00pa30BaTEIbHBIX
MporpaMM HAYaJbHOTO OOIIEr0, OCHOBHOTO OOIIEro, CpeaHero oO0mero ooOpa3oBaHUs
OpraHu3aIusIMH, OCYIIECTBISIOMUMHI 00pa3oBaTEIbHYIO NeSITEIIbHOCThY
(3apeructpupoBan 14.09.2020 Ne 59808, ¢ n3MEHEHUSIMU U JOTIOTHEHUSIMU) ;

[Ipuka3 MunucrepctBa obpazoBanuss U Hayku P®D or 9 wurons 2016 r Ne 699 «O6
YTBEPKJACHUH TEPEYHsl OpraHU3aliid, OCYIIECTBIISIONIAX BBIMYCK y4e€OHBIX TOCOOHWH,
KOTOPBIE JIOMYCKAIOTCS K UCIOJIH30BAHUIO TIPH PeATU3aIlii UMEIOIINX TOCYIapCTBEHHYIO
aKKpeIUTalui0 00pa30BaTeNIbHBIX MPOTPaMM HavaabHOTO OOIIEro, OCHOBHOTO OOIIEro,
cpemHero o0miero oopazoBaHMs

[TocranoBnenue I'maBHOro rocymapcTBEHHOro caHuTapHoro Bpaya P® ot 28.09.2020
Ne28 «O06 yrBepknenun canutapubix mpaBun  CIT  2.4.3648-20 «CanuTtapHo-
AMUAEMUOJIOTHYECKUEe TPeOOBaHUS K OpraHU3alMsIM BOCIUTAHUS U 00y4eHUsI, OTAbIXa U
03JI0pOBJIEHUs JIeTel 1 Mooa&xu» (3apeructpupoBaHo Munrocte Poccun 18.12.2020 Neo
61573);

[TocranoBnenue ['MaBHOrO rocynapCTBEHHOTO CaHUTApHOTO Bpaya oT 28 suBaps 2021 r.
Ne 2 «OO6 yrBepkaeHun caHuTapHbIX npaBuil u  HopMm CanlluH 1.2.3685-21
«'urueHnyeckue HOPMATHUBBI M TPEOOBAHHUS K OOCCICUCHHIO O€30MacHOCTH M (WJIH)
0e3BpeIHOCTH IS YeoBeKa (PaKTOPOB cpe/ibl OOUTaHUSY;

[IpumepHass ocHOBHasi oOpa3oBareibHasi MporpaMma OCHOBHOTO oOmiero oopazoBaHUs
(omoOpennoit pemieHueM (eaepanbHOTO METOANYECKOr0 OO0bEeIUHEHUS MO O0IeMy
obpazoBanuto, mpoTokoa oT 08.04.2015 Ne 1/15);

3akon Pecniyonuku Kapenus ot 20 gexabps 2013 roma Ne 1755-3PK «O6 o6pa3zoBanum (c
W3MEHEHUSIMU WU JOTIOJTHEHUSIMHU);

YcraB MKOY «OcnoBnast Obmieo0pazoBarensHas [lkona n. Hlansckuii Ilygoxckoro
MYHHIMMAIBHOTO paiiona PecriyOmuku Kapenus»

Vuebnbiit mnan MKOVY «OcHoBaas O6meoOpa3zoBatensHast Illkona n. Hlaneckuii
[Tynoxckoro MyHUIIMIANBEHOTO paiiona PecriyOnuku Kapenus»

Pabouas mporpamma opueHTHpOBaHa Ha pabOTy ¢ yueOHUKaMU:
1. Ta6puensu O. C. Xumus. 8 kinacc: yueOHHK Juist 001e00pa3oBaTeIbHbIX OpraHu3auii

/ O. C. I'abpuensn, U. I'. Octpoymos, C. A. CnaakoB. — M.: [Ipocsemienue, 2019

2. Tabpuensu O. C. Xumus. 9 knace : yueOHUK 1711 00111e00pa3soBaTEIbHBIX OpraHu3aliii
/0. C.Tabpuensn, U. I'. Ocrpoymos, C. A. Cnaakos. — M.: [Ipocsemienne, 201



Iesn kypca:

. Dopmuposanue y ydamiuxcs NEIOCTHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

. Pa3zeumue 1O3HABATEIBHBIX MHTEPECOB, MHTEUIEKTYaJIbHBIX M TBOPYECKUX
CMOCOOHOCTEH ydJamuxcsi B TpOLEeCcCe W3YYCHHS XUMHUYECKOW Hayku U e BKIaza B
COBPEMEHHBI HAy4YHO - TEXHHYECKHH Mporpecc; (pOpMHpOBaHWE BAKHEHIIMX JIOTHYECKUX
orepanuii MBINIJICHUsT (aHANIM3, CHHTE3, 000O0IIeHWE, KOHKPETH3allus, CpaBHEHHWE W Jp.) B
MPOLECCE MO3HAHUS CUCTEMbI BAaXKHEUILHNX MOHATUM, 3aKOHOB M TEOPUH O COCTaBE, CTPOECHUHU,
CBOMCTBaX M NPUMEHEHUN XUMUYECKHUX BEIIECTB.

. Bocnumanue y06ex1€HHOCTH B TOM, YTO NPHUMEHEHHUE IOJYYEHHBIX 3HAHUH U
YMEHUM 1O XUMHUHU SIBISETCS OOBEKTHBHOM HEOOXOAMMOCThIO s 0Oe30macHoil paboThl ¢
BEIIECTBAMU U MaTepHajaMu B ObITY M Ha IPOU3BOJICTBE.

. Ilpoexmuposanue u peanu3ayua BBHITYCKHUKAMU OCHOBHOM ILKOJBI JMYHOU
oOpa3oBaTeNbHOM TpaekTopuu: BbIOOp mpoduns oOydeHus B CTapliedl MIKoJe WM
poheCcCHOHAITBHOTO 00Pa30BaATEIBLHOTO YUPEIKICHHUS.

. Osnadenue  K10OUeGbIMU  KOMHEMEHUUAMU.  yi€OHO-TIO3HABATEIbHBIMU,
MH(OPMALMOHHBIMH, LIEHHOCTHO-CMBICIIOBBIMU, KOMMYHUKAaTHBHBIMH.

O6yuatomuecs ¢ OB3 momywaror oOpa3oBaHHE  COMOCTAaBUMOE C OOpa3oBaHUEM
3I0POBBIX CBEPCTHUKOB COTJIACHO HACTOSIIEH OCHOBHOM 00Opa3oBaTeslbHOW Tporpammbl. [Ipu
OLICHUBAHUM PE3YJbTAaTOB MO0 OCBOEHUIO OCHOBHOM 00pa30BaTENbHOI MpOrpaMMbl HEOOXOAUMO
YYUTHIBAaTh yPOBEHb BO3MOXKHOCTEH Kaxkmoro ooOydaromerocs ¢ OB3 wucxons wu3 ero
MOTEHIUATIBHBIX BO3MOXHOCTEN U CTPYKTYpHI AedeKxTa.

JUis AOCTMDKEHMsSI ATHX LIeJiell B Kypce XMMHMM Ha CTYNEHU OCHOBHOIO 00IIero oOpa3oBaHHs
pelIaTCes CaeaAyIoe 3a1a4u:
V' GOpPMHPYIOTCS 3HAHHMS OCHOB XHMHYECKOM HAyKH — OCHOBHBIX (DAKTOB, MOHSITHH,
XMUMHUYECKUX 3aKOHOB M TEOPUH, BBIPAXKEHHBIX TOCPEACTBOM XUMUYECKOTO SI3bIKA;
v pa3BHBAIOTCA yMeHUsS Habmoaath 1 OOBACHAIOT XMMUUYECKHUE SBJIEHHS, IPOUCXOIALIME B
pHUpo/ie, 1a00PaTOPHBIX YCIOBUIX, B OBITY M Ha IPOU3BOJICTBE;
v\ IpHOOpEeTaloTCs CIENHalbHBIC YMEHHS M HABBIKM [0 0€301IaCHOMY OOpAICHUIO C
XMMHYECKUMH BEIIECTBAMH, MaTepHallaMy U MPOLIECCaMHU;
V' (opMmupyeTcs I'yMaHHCTHYECKOE OTHOIIEHHE K XMMHHM KaK TNPOU3BOAUTEIBHON CHIIE
o011ecTBa, ¢ TOMOIIbIO KOTOPOH pelatoTcs To0aibHbIe TPOoOIeMbl YEIOBEUECTBA;
v’ OCYIIECTBJISIETCS HHTETPAIMSA XMMUUECKOM KApTHHBI MUpa B €IMHYIO HAYYHYIO KAPTUHY.



Conep:xaHue MPOrpaMMbl
Xumus 8 kaace
(68 uacoB, 2 yaca B HejeJII0)

HavajbHble NOHATHA U 3AKOHBI XUMUH

Tena m BemectBa. CBOWCTBA BEHIECTB. DTAJOHHBIE (DM3MYECKHE CBONCTBA BEIIECTB.
Marepuansl 1 MatepuaioBeieHue. Pojib XuMuM B )KU3HU COBPEMEHHOTO oOmiecTBa. OTHOIICHUE
oOrmIecTBa K XUMHH: XeMOQHITUS U XeMO(DOOHs.

Metoast u3ydenust xumuu. HabOmromenue. DxcnepumeHT. MogenupoBanue. Mojenu
MaTepuaibHbIe U 3HAKOBHIE WJIH CUMBOJIbHBIC.

l'azer. JKuakxoctu. TBEpnpie BemecTBa. B3aumHble INEpexolbl MEXAY arperaTHbIMHU
COCTOSIHUSIMU BEILIECTBA: BO3TOHKA (CyOiMMalus) U AecyOaumaliusi, KOHJAEHC AU U UCIIapeHue,
KpUCTAJUTH3AIIUS U TJIaBJICHUE.

®usnyeckue sABieHUs. YnucThie BelecTBa U CMECU. | OMOTE€HHbBIE U T€TEpPOr€HHbIE CMECH.
Cmecu razooOpasnble, xuakue W TBEpAbIC. CrocOObI pa3JeeHHs] CMeCei: TMEeperoHkKa, WIH
TUCTUJUIALMS,  OTCTauBaHWE,  (QUIBTPOBAHHWE,  KPUCTAIM3AIMS WM  BBITIApUBAHUE.
Xpomarorpadus. [Ipumenenne 3Tux cnoco6oB B 1a00paTOPHOI MpaKTUKE, HA IPOU3BOJICTBE U B
OBITY.

XUMUYECKUE DIEMEHThl. ATOMBI M MOJEKYIbl. [IpocThie M CIOXHBIE BENIECTBA.
Amnorponus Ha npuMepe Kuciaopoaa. OCHOBHBIE MOJIOKEHHUSI AaTOMHO - MOJIEKYJISIPHOTO YUECHHUS.
Nonel. BemecTBa MOJNEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS.

3HaKkd (CUMBOJIBI) XUMHYECKHX OJJeMeHTOB. MHbopmarus, KOTOpyHO HECYT 3HaKH
XUMUYECKUX JJIEMEHTOB. OTHMOJIOTHS Ha3BaHUM HEKOTOPBIX XMMHUYECKHUX DIIEMEHTOB.
[Tepuoanueckas Tabmuma xuMmudeckux smeMeHToB JI. M. MenzaeneeBa: KOPOTKOTIEPHOIHBIN U
JUIMHHONIEpUOAHBIN BapuaHThl. [lepuonst u rpynnel. ['1aBHast 1 moGoyHasi MOATPYIIIbI, WK A- U
B-rpynmnel. OTHOCHUTENIBHASI aTOMHAs Macca.

Xumuyeckue (opmynsl. Muaekcsl u kodpduimentsl. OTHOCUTENbHAS MOJEKYIspHas
Macca. MaccoBasi J0J1s1 XMMHUYECKOTo 3JeMeHTa B coeanHeHuu. MHdopmanus, KOTOpyo HECyT
XUMHYECKUEe (POPMYIIBI.

BanentHoctb. CTpykTypHBIE (HOPMYJIbl. XHUMHYECKHE OJJIEMEHTBHI C IIOCTOSIHHOM |
MIEPEeMEHHON BaJeHTHOCTHIO. BbiBox (opmynbl coenumHeHus mo BajieHTHOCTU. OmnpeneneHue
BaJICHTHOCTH XUMHUYECKOro »dieMeHta mo Qopmyne BemectBa. (CocTaBieHue Ha3BaHUN
COCIMHEHUH, COCTOSIIINX U3 IBYX XUMHUYECKUX 3IEMEHTOB, 110 BAJICHTHOCTU. 3aKOH MIOCTOSIHCTBA
COCTaBa BELIECTB.

Xumuueckue peakiuuu. PeareHTsl W OpoayKThl peakuuu. [Ipu3Hakm XUMHYECKUX
peakuuii. YcioBUS HMX NPOTEKaHUS M IpeKpalleHus. Peakuuu ropeHus. JK30TEPMHUUYECKUE U
SHIAOTEPMHUUYECKHUE PEAKIUU.

3aKOH COXpaHEHHUs1 MacChl BEIECTB. XUMHUECKUE ypaBHEHUs. COCTaBIECHUE XUMHUECKUX
ypaBHeHuil. UHbopMaIus, KOTOpYrO HECET XMMUUYECKOE YpaBHEHHE.

Knaccudukarus XMMHYECKUX PEAKIM MO COCTaBy W YHUCIY PEareHTOB M IMPOJYKTOB.
Tunel XuMUYEeCKHX peakuuid. Peaknuu coenuHEHUs, pa3NOKEHUs, 3aMEUIeHUS U OOMeHa.
KaranuzaTtops! u kaTanus.

JdeMoHcTpanuu
* Komneknus MarepualioB U U3AEIUN U3 HUX.



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

*  OOBEMHBIE U MIAPOCTEPHKHEBBIE MOACTH HEKOTOPHIX XUMHUECKUX BEIIECTB.

*  Mojenu KpUCTaJUIMYECKUX PEILIETOK.

* Cobupanue mpubdopa AJs MOTyYSHHS Ta3a U MPOBEPKa €r0 Ha TEPMETUYHOCTb.

* Bo3ronka cyxoro ipaa, Hoja nin HaQTaauHA.

* ArperaTHble COCTOSHUS BOJIBI.

* Pa3zznenenue 1ByX HECMEIIMBAIOIIMXCS )KUJIKOCTEHN C MOMOIIBIO JIEIUTENbHON BOPOHKH.

* Jluctumnstop u ero padora.

* VYcranoBka ans GuIbTpoBaHUS U €€ padoTa.

* VYcraHoBKa AJis BblapuBaHus U €€ padboTa.

*  Koekiusi ObITOBBIX TPUOOPOB s (PHUIBTPOBAHUS BO3IyXa.

* Paszgenenue kpacsiero BeniecTsa yomactepa ¢ oMOLIbI0 OyMakKHONW XpoMaTtorpaguu.

*  Moaenu aNIOTPOIHBIX MOTU(DUKAIIUHN yriIepoaa 1 Cephl.

* IlomyueHnue o30Ha.

* Tloprpers 1. 5. Bepriennyca u JI. Y. Menieneesa.

* KopoTkoneproaHslil U JUIMHHOTIEpUOAHBIN BapuaHThl [lepnoauueckoit cucremsr /1. U.
MenneneeBa

*  KoncTpynpoBaHue mapocTepKHEBBIX MOJENIECH MOJIEKYII.

* Amnmnapar Kunna.

* PaznoxeHue Guxpomara aMMOHMSL.

* TopeHue cepbl 1 MarHUEBOMU JICHTBI.

* [loptpetrsr M. B. JlomonocoBa u A. JI. JlaBya3sbe.

*  OmnbIThl, WLTIOCTPUPYIOLINE 3aKOH COXPAHEHUS MACChI BEILIECTB.

* T'openue docdopa, pacCTBOpPEHHE MPOTYKTA TOPEHUS B BOJIC U UCCIIEAOBaAHUE
MOJIyYEHHOTO PacTBOpa JAKMYCOM .

* BsaumojeicTBUE COISHOM KUCIOTHI C IIMHKOM.

* Tlomyuenne runpokcuaa meau(Il) u ero pasznoxeHue Mpu HarpeBaHMUH.
JlaGopaTopHble ONBITHI

O3HakoMJIEHHE C KOJUIEKIIUEH 1a00paTOPHOM MOCY/IbI.

[IpoBepka npubopa i MOJTy4yeHHUs Ta30B HA TEPMETUYHOCTb.

O3HakoMJIEHHE ¢ MUHEpallaMu, 00pa3yIOIINMH TPAHMUT.

[IpuroroBieHne reTEPOreHHOM CMECH TMOPOIIKOB CEPhI M JKeJie3a M UX Pa3clICHHE.

BsaumoneiicTBue pacTBOpOB XJIOPUIOB U MOTUAOB KajKs C paCTBOPOM HHUTpaTa cepedpa.

[Tonyuenue runpoxcuna meau(ll) u ero B3auMoaelicTBHE ¢ CEPHOM KHUCIOTOM.

B3anmonerictBue pactBopa cobl ¢ KUCIOTOM.

© NG WDNRE

HpOBepKa 3dKOHAa COXpaHCHHA MACChl BCIICCTB Ha IPUMCEPE B3aHMOJICHCTBUS IIENOYN H
KHUCJIOTEI.

9. IIposepka 3akoHa COXPAHEHHS MAcChl BEIIECTB HA NPUMEPE B3aMMOAECHCTBUS IIENOYH M
conu xenesa (III).

10. Paznoxenue nepokcuia BOA0OPOIa ¢ OMOIIBI0 okcraa Mapraunia (IV).

11. 3amemienue xene3oM MeIH B MEJHOM KYIIOPOCE.



IIpakTnyeckune padoThl
1. 3HAKOMCTBO C Jab0paTopHBIM 00OpyAoBaHueM. [IpaBuna TeXHUKU OE30MACHOCTU TPHU
pabote B kabuHeTe xuMuu. HekoTopsie BUIBI padoT.
2. AHamu3 no4BbI
Ba:kneiilue npeacTaBuTe Il HeOprannyeckux BeuecTs. KosinyecTBeHHbIE OTHOLIEHUS B
XUMHHI

Cocras Bo3ayxa. [Tonstre 06 00bEMHOI J10J1I€ KOMIIOHEHTA IPUPOJHOM Ta30BOM CMECH
— Bo3ayxa. Pacuér 00bEMa KOMIIOHEHTA Ta30BOM CMECH 110 €ro 00bEMHOM JI0JIe U
Ha000poT.

Kucnopon. O3on. [lonyuenne kuciaopoga. Cobupanue U pacrio3HaBaHHE KHUCIOPOIa.
XUMHUYECKUE CBOMCTBA KHCIOPO/Ia: B3aUMOJICUCTBHE C METAJIJIAaMHU, HEMETAJNIAMH U CIIOKHBIMU
BemectBamu. [Ipumenenue kucmopoaa. KpyroBopoT kuciopoaa B mpupo/ie.

Oxkcunpl. OOpa3oBaHue Ha3BaHUM OKCUAOB MO WX Gpopmynam. CoctaBieHue GopMyi
OKCHJIOB TI0 MX Ha3BaHUsAM. [IpeacTaBuTen OKCHIOB: BOJIa M YIJICKUCIIBIN T'a3, HeTalméHas
W3BECTb.

Bonopon B mpupoje. ®usndeckre 1 XUMHUYECKHE CBOWCTBA BOJIOPOA, €T0 MOJTydYeHHe 1
MIPUMEHEHUE.

Kucnotel, ux cocraB u knaccudukarus. Magukaropsl. Tabmuiia pacTBOPUMOCTH.
CousiHast U cepHasi KUCJIOThI, KX CBOMCTBA U MPUMEHEHHUE.

Coun, uX cocTaB M Ha3BaHus. PacTBopuMocTs cosieid B Boe. [IpencraBurenu conei:
XJIOpU HaTpus, KapOoHaT HaTpus, pocdar Kaabius.

[Tocrosinnas ABoraapo. KonnuectBo BenjectBa. Mosib. Monsipnast macca. Kparaeie
€IMHULIBI U3MEPEHUS KOJIMYECTBA BEIIECTBA — MUUIMMOJIb U KUJIOMOJIb, MAJUTUMOJISIpHAS U
KUJIOMOJISIPHAs. MAacChl BEILIECTBA.

Pacuérbl ¢ uCHoib30BaHHMEM MOHITHM «KOJMYECTBO BEILECTBAY», «MOJIIpPHAs Maccay,
«TMIOCTOSIHHASE ABOTa/IpO».

3akoH ABoraapo. MossipHblid 00bEM ra3000pa3HbIX BemiecTB. OTHOCUTEIbHAS TUIOTHOCTh
OJIHOTO Ta3a Io JAPYroMy.

KpaTtHble enuHUIBI H3MEpPEHUS] — MUUIMMOJNIAPHBIA M KHJIOMOJSIPHBI 0OBEMBI
ra3o00pa3HbIX BEIIECTB.

Pacu€rbl ¢ ucmonb30BaHMEM MOHITHH «KOJIHMYECTBO BEIECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBIN 00bEM Ta30By, «IIOCTOSIHHAS ABOTAIPO».

Pacuérbl ¢ uCHoOnb30BaHHMEM MOHITHH «KOJMYECTBO BEIECTBAY», «MOJISIpPHAs Maccay,
«MOJISIPHBIN 00BEM Ta30B», «UUCIO ABOTAIPON.

T'unpocdepa. Kpyrosopot Boasl B npupoje. Puznyeckue U XUMHUUECKUE CBONCTBA BODI:
B3aMMO/ICIICTBUE C OKCUIAMHU.

OcHoBaHus, uX cocTaB. PacTBOpUMOCTH OCHOBaHMM B Boj€. VI3MeHeHHE OKpacku
WHIUKATOPOB B MIeNO4YHOU cpene. [IpeacraBurenu mienoden: THAPOKCHIBI HATPHS, Kalus U
KaJbIHUs.

PactBopuTens u pactBopéHHOe BemecTBo. PactBopel. PactBopenue. I'maparsl. MaccoBas
JI0JIsI pacCTBOPEHHOTO BemlecTBa. Pacuérhl, CBsA3aHHBIE C MCIOJIb30BAaHUEM MOHSTHUSL «MaccoBas
JI0JIsI paCTBOPEHHOTO BELIECTBAY.

JdeMoHcTpanuu

* OmnpeneneHue coaepxkaHus KUCIOPOIa B BO3IyXE.



* Tlomyuenue KUCIOPOAA PA3IOKEHUEM MIEpMaHraHaTa Kajius U epoKCuaa

BOJIOPO/JIA.

* CoOupaHue METOJIOM BBITECHEHHS BO3/IyXa M BOJIBI.

* Pacno3HaBaHHE KHUCIOPOJA.

* Topenue maraus, xxesuesa, yris, cepsl 1 ocdopa B KUCIOPOJIE.
*  KoJekius OKCUI0B.

* [lomydenue, coOupaHue U pacrno3HaBaHUE BOJOPOIA.

* T'openue Bomopona.

* BszaumoseiictBue Bogopoa ¢ okcuaom meau(ll).

*  Kosekmuss MUHEpaIbHBIX KUCIIOT.

* [IpaBuno pa3baBieHus: cCepoil KUCIOTHI.

*  Komnekuus conei.

* Tabnuua pacTBOPUMOCTH OCHOBAHMM, KUCJIOT U COJIEH B BOJIE.

* HexoTopble MeTaITBI, HEMETALIBI U COSAMHEHUST KOJTMYECTBOM BeEIecTBa B 1 MOJIb.
*  Monenb MOJsIpHOTO 00BEMA ra3000pa3HBIX BEIIECTB.

JlabopaTopHbie ONbITHI

12.  TlomyTHEHHE M3BECTKOBOM BOJBI IIPH MPOITYCKAHUH YIIIEKMCIIOTO Ta3a.
13.  IlomydeHue BOAOpPOAA B3aMMOJEHCTBUEM IIMHKA M COJISTHOM KUCIIOTBL
14.  PacnosHaBaHue KMCJIOT HHAUKATOPAMU.
15. H3meHenue oKpacKu MHIMKATOPOB B LIEJIOYHOIM Cpele.
16. OsmakomieHue ¢ mpenapaTaMM JOMAIIHEH MM IIKOJIBHOM anT€YKd — PpACTBOPAMM
MEPOKCHJIA BOAOPO/Ia, CIMPTOBOM HACTOMKH MOJA U HAILIATBIPHOIO CIIUPTA.
IIpakTHyeckue padoTbl
3. Tlonyuenue, cobMpaHue ¥ paclo3HABAHKE KUCIOPOIA.
4. Tlony4enue, cOOMpaHUe U PACIO3HABAHUE BOIOPOJIA.
5. IIpuroToBieHHE PACTBOPOB COJIEH C UX 3aJaHHOM MacCOBOM JIOJIEN.
OcHoBHBIE KJIacChl HEOPraHMYeCKUX coequHeHuit O0o01eHre cBeieHuit 00
OKCHJIaX, UX KiIaccu(UKalNK, Ha3BaHUSIX U cBoMcTBaX. COCOObI MOTYYEHHSI OKCHUJIOB.

OcHoBaHusl, X KiIaccu(UKaIus, Ha3BaHUA U CBOMCTBA. B3aumozeiicTBue ¢ KUCIOTaMH,
KUCIIOTHBIMU OKCHJIAaMU U coJsMHU. Pa3noxkeHue HepacTBOPUMBIX OCHOBaHHMNA. CrocoOsl
MOJTYy4YEHHUs] OCHOBAHUM.

Kucnotel, ux knaccudukamuss u HazBaHus. OOIIME XUMHUYECKHE CBOWMCTBA KHCIOT.
B3aumMojeiicTBue KUCIOT € MeTallaMU. OJIEKTPOXUMHYECKUH Psifi HANpPsDKEHWl METasuloB.
B3anMojeiicTBUE KMCIOT ¢ OKCUAAMHU METAJIOB.

B3aunmMopelicTBre KUCIOT ¢ OCHOBAaHUSIMU — PeaKlus HeUTpanu3zauuu. B3anmoaencreue Kuciaor
c COJISIMU. [ToyueHnue 6€CKUCIOPOTHBIX
U KUCIIOPOJICOACPKAITUX KUCIOT.

Conu, ux knaccudukanus u cBoiicTBa. BzaumoieiictBue coneii ¢ Meraniamu,
O0COOCHHOCTH 3TUX peakiuii. BzanMmoaelicTBre Come ¢ CONSIMU.

['eneTnyeckue psabl MeTala U HeMeTallia. [ 'eHeTnyeckas CBsi3b MKy KlacCaMH
HEOPraHMYeCKUX BEIECTB.

JlabopaTopHbIe ONbITHI



17. B3aumoelicTBHE OKCUIA KAJIbIHA C BOIOM.

18. TTomyTHEHME N3BECTKOBOM BOJIBI.

19. Peakuus ueiirpanusanuu.

20. TMonyuenue ruapokcuaa Meau (I1) u ero BzanmoaeiicTBUE ¢ KMCIOTOM.
21. Paznoxenne rugpokcuna meau (1) mpu narpesanum.
22. B3aumoielicTBHE KUCIOT C METAJIJIAMHU.

23. B3aumoielicTBHE KUCIOT C COIAMHU.

24. O3HaKOMJIEHHUE ¢ KOJUIEKIUEHN COJIEH.

25. Bzaumonelicteue cynbdara meau(Il) ¢ xemesom.
26. B3aumoeiicTBre conel ¢ COISIMHU.

27. TeHeTnyeckas CBSI3b Ha MpUMEPE COCTUHEHUN MEJIN.
IMpakTnyeckue padoTnbl

6. Pemenue SKCIEPUMEHTAIBHBIX 3a/1a4.

Ilepuoanyecknii 3axoH 1 Ilepuoanyeckas cucreMa XMMHYECKUX 3JICMEHTOB
. . MeHnaesneeBa U CTpOEHHE ATOMA

EcrecTBeHHBIE cCeMENCTBA XUMUUYECKUX JJIEMEHTOB:IIEIOYHBIE W [IEIIOYHO3EMEIbHBIE

METaJUIbl, TaJOTeHBI, WHEPTHBIC (OmaropoaHbie) raszpl. AmdoTepHOCTh. AMQOTEpHBIE

OKCH/JIbI M TUAPOKCUABL. KOMITIIEKCHBIE CON.

Otkpsitre . . MenaeneeBbiM [leproanueckoro 3akoHa v CO3JaHUE UM
[lepunoanueckoil cHCTEMBI XUMUYECKUX 3JIEMEHTOB.

ATOMBI Kak (popma CyIIeCTBOBAHUS XUMHUYECKUX 3JIeMEeHTOB. OCHOBHBIE CBEIEHHUS O
CTpOCHMH aTOMOB. JlOKa3aTenbCTBA CIIOKHOCTH CTpoeHHs artoMoB. OmbiTel Pesepdopna.
[InanerapHas MOJ€NIb CTPOCHUS ATOMA.

CocraB aTOMHBIX s€p: MPOTOHBI, HEUTpPOHbl. OTHOCHUTENBHAas AaTOMHAas Macca.
B3anMocCBsI3b MOHATUI «IIPOTOHY», KHEUTPOH», KOTHOCUTEIbHASL AaTOMHAsI Maccay.

Mukpomup. OnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX YPOBHEH AaTOMOB XHMHYECKUX
aneMeHTOB NeNe 1-20. [loHsiTue 0 3aBEpIIEHHOM 3JIEKTPOHHOM YPOBHE.

N3oTonbl. ®duznyeckuit cMbica cUMBOJUKHU [lepumoaudeckoit cucremsl. CoBpeMeHHas
dbopmynupoBka Ilepuonuyeckoro 3akoHa. M3MeHEHHsS CBOICTB JJIEMEHTOB B MEpUOAAX U
rpyMmnax, Kak (GyHKIUs CTPOSHUS JEKTPOHHBIX 000JI0UYEK aTOMOB.

XapakTepucTuKa 53JIEMEHTa-MeTajlla U JJIEeMEHTa-HeMeTala 0 HX IOJIOKEHUIO B
Ilepuoanueckoit cucteme xumuueckux 3neMmeHToB J[. . Mennieneena.

JdeMoHcTpanuu
* Pasnuynbie GOpMBI TAOIUIl IEPUOANUECKON CHCTEMBI.
*  Mogaenuposanue nocrpoenus Ilepuoanueckoii cucreMsl . . Menneneesa.
*  Mogenu aToMOB XMMUYECKUX 3JIEMEHTOB.
*  Mojenu aToMOB 31€eMEeHTOB 1—3-T0 IeproI0B
JlabopaTopHble ONBITHI.
28. Tlony4enne aM(pOTEPHOro THAPOKCHIA U MCCIIEA0BAHHE €T0 CBOKCTB.



XumMnueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHBIE peaknumn

WNonnas xumuyeckas cBsi3b. VMoHBI, 00pa3oBaHHbIE aTOMaMHU METAUIOB U HEMETAJJIOB.
CxeMbl 00pa3oBaHUsI MOHHOW CBS3M Ui OWHAPHBIX COeAMHEHHUH. MOHHBIE KPHUCTAJLTMYECKHE
pemiéTkr U (PU3MYEeCKHe CBOMCTBA BEIIECTB C ATHM THUMOM pemérok. [lousTue o hopMynsHOI
€AVHULE BELIECTBA.

KoBaneHnTHas XxuMuuecKast CBsI3b. DJIEKTPOHHBIE U CTPYKTypHBIE (hopMyibl. KoBaneHTHas
HenoJigspHast cBsi3b. CxeMbl 00pa30BaHUs KOBAJIEHTHOM CBSI3U JUIsl OMHApHBIX COEIMHEHUIL.
MonexkynspHble U aTOMHBIE KPUCTAJUIMYECKHE PEIIETKH, U CBOWCTBA BEIIECTB C ATUM THUIIOM
PEWETOK.

DNeKTpOOTpULIATENbHOCTb. Psn  snexkTpooTpunarensHoctd. KoBaneHTHast mossipHas
xuMuueckas cBs3b. Jlunoas. CxeMbl 0Opa3oBaHUs KOBAJIEHTHOM MOJSIPHOM CBS3U JUIsl OMHAPHBIX
COeIMHEHUI. MOJIEKYIISIpHBIE M ATOMHBIE KPUCTAINIMYECKNE PEIIETKH, CBOMCTBA BEIIECTB C 3TUM
TUIIOM PEIIETOK.

Meramueckass XMMHYECKass CBS3b M METAUIMYECKas KpPUCTAUIMYECKass peleTKa.
CBoiicTBa BENIECTB € ITUM THUIIOM pEMIETOK. ENMHAs MPUpPOIa XUMUYECKUX CBSI3EH.

Crenenpb okucienus. CpaBHEHUE CTENIEHU OKUCIEHUs U BajeHTHOCTHU. [IpaBuna pacuéra
CTETeHEeN OKUCIICHUS M0 POpMYIaM XUMMUYECKUX COETMHEHUH.

OKHCIIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. OIpenesieHne CTENEHEeW OKUCICHMS IS
AJIEMEHTOB, OO0pa3yIoOUIMX BELIECTBAa pa3HbIX KiaccoB. Peaknuum uHOHHOrOo oOMeHa U
OKHCIIUTEIBHO-BOCCTAHOBUTENbHbBIE peakunu. OKHUCIUTENb W BOCCTAHOBUTENb, OKHUCIECHUE H
BoccTaHoBieHue. (CocCTaBieHUE YpPaBHEHHHM OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUI
METO/I0OM 3JIEKTPOHHOTO OanaHca.

JdemoHcTpauuu

*  Buzeo dbparmenTs u crnaiiapl «MoHHAS XUMUYECKas CBS3b ».
*  Komiekuus BelecTB ¢ HOHHOM XUMHYECKOW CBS3bIO.
* Mojenu HOHHBIX KPUCTAIUIMYECKUX PEIIETOK.
*  Buneodparments! u ciaiiipl «KoBaleHTHAIXUMHUYECKAsl CBA3bY.
* Komieknus BeecTB MOJEKYIIPHOIO U aTOMHOTO CTPOEHHSL.
*  Moaenu MOJNIEKYISIPHBIX U ATOMHBIX KPUCTAJNIMYECKUX PEIIETOK.
*  BuzaeodparMeHTsl U ciaiiipl «MeTannndeckas XMMHUECKasi CBA3bY.
*  Komeknust «MeTajibl U CILIaBbI».
* BszaumoeiicTBUE IIMHKA C CEPO, COISIHOM KUCIOTOMU, xmopuaoM meau (11).
* T'openue maruus.
* Bsaumopaencrsue XJIOpHON U CEPOBOAOPOIHOMN BOIBI.
JlabopaTopHbIe ONBITHI
29. W3roToBieHHe MOJENH, WLTIOCTPHPYIONIEN CBOMCTBA METAIINYECKON CBSI3H



Cojaep:xkaHue MPpOrpamMMsl
Xumusa 9 kiaace
(68 uacos, 2 yaca B Hej1eJII0)
IloBTOpEeHuUe u 00001IeHHE CBeIEHUIT 110 KYypcy 8 Kiacca
bunapubie coennaenusi. OKCHIBI COJIC00pa3yIoNIe U HECOICOO0pasyIOIIHe.
IM'appokcunpl: ocHoBaHus, ampoTepHbIe, KUCTOTh. CpeaHue, KUCIbIe, OCHOBHBIE COJIH.

O06o00muIeHre CBeICHUI 0 XUMHUECKUX peakiusax. Kimaccupukanus XuMIYeCKUX peaKIiii
10 Pa3JINIHBIM OCHOBAHUSIM: COCTaBY U YHCITY PEarupyrOIIUX U 00pa3yIOIINXCs BEIIECTB,
TertoBoMY 3 PEKTy, HAMPABICHUIO, I3MEHEHHUIO CTETICHEH OKUCIICHUS DJIIEMEHTOB,
00pa3yIoluX pearupyoiine BEecTra, $hase, UCIOIb30BaHUI0 KaTaau3aTopa.

[TonATHE O CKOPOCTH XUMHUYECKOH peakun. PakTopsl, BIUSAIOLIINE HA CKOPOCTh
XUMUYECKUX PEAKIIUI: PUPOJIa PearupyromInX BEIIeCTB, MX KOHIIEHTpaIlKs, TeMIlepaTypa,
TIJIOIA/Th COMPUKOCHOBEHUS, HANIMUKE KaTanu3aTopa. Karamus.

JdeMoHcTpanuu
*  O3HAKOMJICHHE C KOJUICKIIMSIMHU METAJIOB U HEMETAJIOB.
*  (O3HaKOMJIEHHE C KOJUICKIUSIMU OKCHJIOB, KUCIIOT U COJIEH.
* 3aBUCHUMOCTbH CKOPOCTH XUMUYECKON PEAKIIUU OT MPUPOJIBI PEarupyrOIINX BEIIECTB.
* 3aBUCHUMOCTbH CKOPOCTH XUMHUYECKON PEAKIIMU OT KOHIICHTPAIIMH PEarupPYIOIITIX
BEIIECTB.
* 3aBHCUMOCTb CKOPOCTH XUMHUYECKOW pEaKIUH OT TIJIOIIaAN
CONPUKOCHOBEHHUSI PEarupyrouux BeMECTB («KUTIALIUI CIO»).
* 3aBHUCHMOCTbH CKOPOCTH XUMHUYECKOHN peakliy OT TEMIIEPAaTyphl pearupyouux BemecTB.
JlaGopaTopHble ONBITHI
BiaumoneiicTBue aMmmuaka v XJIOpoBOJAOPOIA.
Peakuus HeliTpanuzanuu.
Hab6nronenue TemnoBoro 3dexra peakuuu HEUTpaaru3ainum.
B3aumopeiictBrue cepHoit KucaoThl ¢ okcuaoM menu (11).

Paznoxenue MMEPOKCHIa BOAOpOaa C ITIOMOIIBIO KaTaJIa3bl KapTO(beJ'Iﬂ

ook whE

3aBHCHUMOCTh CKOPOCTH XMMHUYECKON peakluu OT MPUPO/IbI pearupyroIluX BEeIIeCcTB Ha
IpuMepe B3aUMOJCHCTBHS paCTBOPOB THOCYIb(aTa HATPHUS U XJIopuaa 6apusi, THOCYIb(aTa
HATpPUSI U COJITHOM KUCIIOTHI.

1. 3aBHCUMOCTh CKOpPOCTHU XUMHYECKOM pC€aKuuu OT MMPpHUPOAbI MCTAJIJIOB IIPHU UX
B3aMMOJICHCTBUHU C COJISTHOM KHMCJIOTOM.

8. 3aBHCHMOCTh CKOpPOCTH XHMHUYECKOH peaKknuu OT NPpHUPOABI KUCIIOT IIPpHU B3aUMOJCUCTBUH
X C XKCJIC30M.

9. 3aBHCHMOCTh CKOpPOCTH XHMHUYECKOH pCaKknun OT TCMIICPATYPHI.
10. 3aBUCHMOCTD CKOpPOCTH XHMHYECKOMN pCaKkiuu OT KOHOCHTpAHUU.

11. 3aBuCHMMOCTH CKOPOCTH XMUMHYECKOW peakiud OT IUIOMIaAd CONPHKOCHOBEHUS
pearupyromux BeIiecTs.

12. 3aBUCHMOCTD CKOpPOCTH XHMHUYECKOH pPCaKkinn OT KaTaJI3aTopa.



XHUMHYECKHE P€aKIuM B pacTBOopax 3JIEKTPOJIUTOB

[Tonsitie 00 AIIEKTPOIUTHYCCKON JTUCCONMANMU. OIJIEKTPOJIUTHI M HEIICKTPOJIUTHI.
MexaHu3M JIMCCOLMALIMUA  AJIEKTPOJIUTOB C Pa3NUYHBIM  XapakTtepoMm cBsizu. CTeneHb
AIEKTPOJIUTHICCKON quccoruanui. CHIIbHBIC U C1a0bIe AIEKTPOJIUTHI.

OcCHOBHBIE TIOJIO)KEHHUSI TEOPUHU DIICKTPOJIUTHYECKON auccoumaruu. Kraccudukamms
HMOHOB U UX CBOMCTBA. KHCIOTHI, OCHOBAaHUS M COJIU KakK AJIEKTPOJUTHL. WX kimaccuduxamus u
JTUCCOITHAITHS.

OO6mue XUMHYECKHE CBOMCTBA  KHCJIOT: W3MEHEHHE OKpPAaCKM HHIUKATOPOB,
B3aUMOJICIICTBME C MeETaUIaMH, OKCHJIAaMHU U THAPOKCHJIAMH METAJIOB W  COJISIMHU.
MonexynspHbie 1 HOHHBIE (TIOJHBIE U COKPAIIEHHBIC) YPaBHEHUS PEAKIIUM.

XHAMHWYECKUN CMBICI COKpPAlIEHHBIX YpPAaBHEHWM. YCIOBHsS IPOTEKAHUS PEAKIMM MEXIY
ANIEKTPOJIUTAMHU JI0 KOHIIA. Psiji aKTHBHOCTH METAJIOB.

OO0mue XUMHUYECKHE CBOWCTBA IMIEJIOYEH: B3aMMOJICHCTBHE C KHUCIOTaMH, OKCHIAMH
HeMeTauioB, consmMu. OOmme XWMHYECKHE CBOMCTBA HEPACTBOPUMBIX  OCHOBAHUI:
B3aMMOJICHCTBUE C KUCIOTaMH, Pa3JIOKEHNE TIPH HarPeBaHUU.

OO0mue XUMHUYECKHE CBOWMCTBA CpPEIHUX COJICH: B3aWMMOJICHCTBHE C KHUCIOTaMH,
eI049aMu, COJISIMA U MeTajuIaMu. B3anMo1eiicTBrE KUCTIBIX COJIEH CO MIET0YaMu.

I'uaponus, kak 0OMEHHOE B3aMMOJICHCTBHE COJIEH ¢ BOJOW. ['MaApONM3 COMM CUIIBLHOTO
OCHOBAHHUSI M CJIA00W KHUCIOTHI. [MAPOIW3 COMM cIaboro OCHOBAHUS U CHJIBHOW KHCJIOTHI.
[IIxana pH.

CBolicTBa KHCJIOT, OCHOBAHHM, OKCHUJIOB U COJIEH B CBETE TEOPHUHU HJICKTPOJIUTHUYECKOMN
JUCCOIMALMN U OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIU.

JdemoHcTpaumnu.
* lcnelTaHue BEIIECTB U UX PACTBOPOB HA IEKTPONPOBOAHOCTb.
*  3aBHCUMOCTb JEKTPOIPOBOJHOCTH YKCYCHON KUCIOTBHI OT KOHUEHTPALIH.
* JIBM>KEHHME OKPALLIEHHBIX HOHOB B 3JIEKTPUYECKOM IOJIE.
* OmnpeneneHue xapakrepa cpeibl B pacTBOpax COJEH.
JlaGopaTopHble ONBITHI.
13. JTuccounanus caaObIX 3JIEKTPOIMTOB Ha IIPUMEPE YKCYCHOU KMCIIOTHI.
14. Vi3smenenune OKpacku HHIMKATOPOB B KMCIOTHOM CpEJIE.
15.  Peakums HelTpanu3aluy pacTBOpa MIENOYH Pa3IUYHBIMU KUCIOTAMH.
16.  ITonyuenue rugpokcuaa meau (I1).u ero B3auMoaelcTBHE ¢ PA3ITMYHBIME KHCIOTAMH.
17. BzaumonelicTBre CUIIBbHBIX KMCIOT ¢ okcugoM Meau (11).
18-20. B3zaumoieiicTBHE KUCIOT C METaJJIaMHU.
21. KayecTBeHHas peakiys Ha KapOOHAT-HOH.
22. Tonyyenue CTyaHs KPEMHUEBOU KMCIIOTEL
23. KauecTBeHHas peakIys Ha XJIOPUL - MIIU CYIIb(aT-uOHbI
24. VI3MeHeHne OKPacKH MHAMKATOPOB B INEIOYHOM CPEJIE.
25. B3auMoIeliCTBHE IEI0UEH ¢ YIIIEKHCIIBIM I'a30M.
26. KayecTBeHHas peakiys Ha KATHOH aMMOHHSL.
27. Tlonyuenue ruapokcuaa meau (11) u ero pasnoxenue.

28. B3auMmoieiicTBrEe KapOOHATOB C KUCIOTAMHU.



29. Tlonyuenue ruapokcua xeiesa(lll).

30. BzaumopeiicTBue xenesa ¢ pacteopom cyabdara meau (1)

IpakTuyeckue padoTsl

1. CsoiicTBa KHCIIOT, OCHOBAHUM, OKCHJIOB M COJIEH B CBETE TEOPHU
SIIEKTPOJIUTHIECKOM TUCCONUALUN M OKHCIUTENLHO ~-BOCCTAHOBHUTENBHBIX PEAKIIUH

HeMeTasuibl ¥ UX cOeTUHEHUSI

Ctpoenue aToMOB HEMETAUIOB M HMX Mojoxkenue B [lepmomumueckoir cucreme. Psig
ANEKTPOOTPHUIIATENBHOCTH. Kpucramimueckne peméTku HEMETANIOB — TPOCTHIX BEIIECTB.
Amnorponus U e€ nmpuunuHbl. Pu3nyeckre cBoicTBa HeMeTawoB. OO0IIMe XUMHUYECKHUE CBOMCTBA
HEMETAJIJIOB: OKUCITUTEIIbHBIE U BOCCTAHOBUTEIBHBIE.

l'anorensl, cTpoeHHME MX aTOMOB W MoJieKyln. DH3NYECKME W XHMHUYECKHE CBOMCTBA
raJjioreHoB. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB TAJIOT€HOB B 3aBUCUMOCTH OT WX TOJIOKEHUS B
[Tepuonnueckoit cucreme. HaxoxaeHrue rajoreHOB B NMPUPOJIE U MX MOJy4YeHUE. 3HAUYEHUE U
MIPUMEHEHHE TaJIOTEeHOB.

l'ajioreHOBOIOPO/IBI M COOTBETCTBYIOIIME WM KHCJIOTHI: TUTABUKOBAas, COJISTHA,
OpomoBOJIOpoiHAs, HoAoBoAopoaHas. ['amoreHuapl. KauecTBeHHBIE peakIMM Ha TaJOTE€HU-
noHsl. [IpruMeHeHne coeIMHEHN TaloTeHOB U UX OMOJIOTHYECKas pOJlb.

O6mras xapakrepuctuka smemMeHToB VIA-rpymmbel. Cepa B mpupojsie U €€ TOJIydeHHE.
AmtotponHeie MoauM(HKAMA Cephl M MX CBOMCTBA. XHWMHUYECKHE CBOMCTBAa cepbl M €&
IIPUMEHEHHE.

CepoBoI0pOA: CTPOCHUE MOJIEKYIIbI, (DU3HUECKHE U XUMHUECKHUE CBOMCTBA, OJydeHHE U
3Hauenne. CepoBogopoanas kuciota. Cynbduabl U ux 3HadeHue. JIroMuHOGOPHI.

Oxkcun cepsl (1V), cepuucras kuciora, cynbGuThl. KadecTBeHHas peakuusi Ha Cyab(ur-
HOH.

Oxkcun  cepol (VI), cepnas kucinora, cynbdarbl. Kpucramioruaparel. KauectBennas
peaxius Ha Cylb(ar-uoH.

CepHas KHCI0Ta - CUIIbHBIN 31eKTpoJuT. CBOMCTBA pa30aBIICHHON CEpHON KUCIIOTHI, KaKk
TUMAYHOU KHUCJIOTHI: B3aUMOJECHCTBHE C METa/llaMU, OCHOBHBIMH M aM(OTEpHBIMU OKCHJIAMH,
OCHOBaHUSMU M aM(OTEpHBIMH THAPOKCHIAMU, coyisiMHu. KauecTBeHHas peakius Ha cyibdar-
HOH.

OO6mas xapakrepuctuka sneMeHToB VA-rpynnbl. A30T, CTpOEHHE aToMa U MOJIEKYJIbI.
®u3znueckue M XUMUYECKHE CBOMCTBA W NPUMEHEHUE a30Ta. A30T B MPUPOJE U €ro
OMOJIOTHYecKast poJib.

AMMUakK, cTpoeHue MOJIEKYIbl U (PU3NYECKUE CBOMCTBA. AMMUAYHAs BOJIA, HAIATBIPHBIN
CIUPT, THApPAT aMMuaka. JIOHOpPHO -aKIENTOPHBIA MEXaHH3M O0pa30BaHMs KaTHOHA aMMOHUSI.
BoccranoButenbHbie cBolicTBa aMmuaka. Conu aMMOHMS M MX IpuMeHeHue. KauecTBeHHas
peakiuus Ha KaTHOH aMMOHMUSL.

Oxkcuapl a3oTa: HecoleoOpasyroliue M KUCIOTHbIE. A30THCTas KHUCIOTa M HUTPUTHI.
A30THas KUCOTA, €€ MoJIydeHUe U cBolicTBa. HuTpars!.

®ocdop, crpoenne atoma u amtotponus. Dochuasl. Dochun. Oxcun docdopa(V) u
oprodochopnas kucnora. Pocharel. DocopHbie yanoOpenus. NHCEKTUITUIBL.

OObmas xapakTepuctuka sneMeHTOB [V A-rpynmbl: 0COOEHHOCTH CTPOEHHS aTOMOB,
MPOCTHIX BEIIECTB U COCAUHEHUU B 3aBUCMMOCTH OT MOJIOKEHHUS 31eMeHTOB B [lepuoanueckoit



cucremMe. Yriepoll. AJUIOTpOIHbIE MOIU(HUKAINUU: anMa3, Tpadut. AMOp(hHBINA Yriaepox U ero
copTa: caxa, aKTHBHPOBAHHBIA yroiib. AxacopOuus. XWMHUYECKHE CBOWCTBA yriepoja.
Kokcoxummuaeckoe mpou3BOJICTBO U €ro mpoayKiws. Kapoumsr.

Oxcupn yrinepona(ll): crpoeHue Mojekysbl, MOJydeHHE U ero cmoiictBa. Okcup
yraepona(lV): crpoeHue MoJieKylnbl, MOJIY4Y€HHE M €ro CBOWCTBA. YroJjibHas kuciora. Comu
YTOJbHON KUCJIOTHI: KApOOHATHI U FUAPOKapOOHaThl. TeXHUYeCcKas U MUILEBas CO/a.

Heoprannueckue u opraHudeckue BelIecTBa. YTJIEBOAOPOIbl. XHUMHUYECKOE CTPOCHHUE
OpraHMYECKUX BEILECTB, KaK MOPSI0OK COETUHEHHUS ATOMOB B MOJIEKYJIE 110 BaJIECHTHOCTH.

Mertan, 3TaH, Kak NpeAeabHbIe YIIIEBOJIOPO/Ibl. DTUJIEH U alleTUJIEH, KaK HelpeaeIbHbIe
(HeHachIIIeHHbIE) yriaeBoaopoasl. ['opeHue yrineBomoponoB. KauecTBeHHblE peakIuu Ha
HeMnpeJebHbIE COETUHEHMUS.

OTUIOBBI CHOUPT, €ro IMOJIyueHUe, NpHUMEHEHHuE U (U3HOJIOrMYecKoe JeHcTBHE.
TpéxaTomHbIil ciupT rimneprH. KauecTBeHHas peakius Ha MHOTOATOMHBIE CIIUPTHI. YKCYCHas -
MIpe/ICTaBUTENb Kilacca KapOOHOBBIX KHCIIOT.

Kpemnuii, ctpoenue ero aroma u corcta. Kpemunii B npupoae. CUnviuasl U CHJIAH.
Oxcup kpemuusi(1Y). Kpemnuesas kuciora u €€ couu.

IIpousBoacTtBO crTekna W meMeHta. [Ipoayknusi CHIMKATHOW MPOMBIILICHHOCTH:

OTNITUYECKOE BOJIOKHO, Kepamuka, Gapdop, dasHc.
OnTHyeckoe BOJOKHO.

Hemeramnel B npupose. PpakiMoHHAas NEperoHkKa MXHUAKOIO BO3JIyXa Kak CHoco0
IOJIydeHUs1 KHCIopoJa, a3ora, aproHa. Ilomydenume ¢ocdopa, kpemHus, xiopa, Hoja.
DIIEKTPOJIN3 PACTBOPOB.

ITonydeHnune cepHOM KUCIOTBI: ChIPbE, XUMU3M, TEXHOJIOTHYECKAs CXEMa, METO
KHUITALIETO CJI0s1, IPUHLUIIBI TEMJI000MeHa, TPOTUBOTOKA U UPKY/siuuu. Oneym. IIpousBoacTso
aMMUaKa: ChIpb€, XUMU3M, TEXHOJIOTHYECKAs CXEMA.

JdemoHcTpauuu

e Kounexnus HeMeTamuIos.

e Moaenu KpUCTAUIMYECKUX PEIIETOK HEMETAJIOB: AaTOMHBIE M MOJIEKYJISIDHBIE.
e (O30HaTOp M NPUHLUIBI €T0 PabOTHI.

e ['opeHue HEMETaJIOB - IPOCTHIX BEIIECTB: cephl, pocopa, JPEeBECHOTO YIJIs.
e OO0pa31bl raJIOreHoB - IPOCTHIX BEIIECTB.

e BsaumopelicTBHE rajJIor€HOB C METAIAMHU.

e BriTecHeHue xjopa OpoMoM MM Ho1a U3 pacTBOPOB UX CoJei

e Kosekuus npupogHbIX COEAMHEHNN XJI0pa.

e BsaumopaelicTBue cepbl C METaNIAMU.

e ['opeHue cepsl B KUCIOPOAE

o Komnekuus cyabGUIHBIX Y.

o KayecTBeHHas peakuus Ha Cyab(pua-uOH

e O0ecrBeurBaHNE OKPAILICHHBIX TKAHEH U IIBETOB CEPHUCTHIM I'a30M.

e B3saumopelcTBUE KOHLIEHTPUPOBAHHON CEPHOU KUCIIOTHI C MEIBIO.

e OOyriMBaHHUE OPraHUYECKUX BEIIECTB KOHIIEHTPUPOBAHHON CEPHON KUCIIOTOM.
e Jlnarpamma «CocTraB BO3qyXa».

e Buneodpparments! u cnaiiapl «Ituusu 6azapbi».



e [lonmydyenue, cobupanue u pacro3HaBaHHE aMMHAKA.

e Paznoxenune Ouxpomara aMMOHHS.

e B3saumozelcTBUE KOHLUEHTPUPOBAHHON a30THOM KUCIIOTHI C MEABIO.

e J'opeHue 4epHOro nopoxa

e PasnoxeHue HUTpaTa Kajlus U TOPEHHE APEBECHOTO YTrOJIbKA B HEM

e  OOpa3Isl MPUPOAHBIX coenuHeHuH Gocdopa.

e T'openue pocdopa Ha BO3IAyXe U B KUCIOPOJIE.

e [losyuenue Genoro ¢ochopa 1 UCTILITAHUE €r0 CBONCTB

o Komrekmust «O0pa3ipl MPUPOIHBIX COSAMHEHUH YTIIepoIay

e [Iloprper H. /1. 3enunckoro. Ilornomenrne akTHBUPOBaHHBIM YTJIEM PACTBOPEHHBIX

BCIICCTB UJIN I'a30B.

e VYCTpOHCTBO MPOTHUBOTA3A.

e Moenu MOJIeKyT MeTaHa, dTaHa, dTUJICHA U alleTHIICHA.

e BzaumopeicTBue 3THIIEHAa ¢ OpPOMHOM BOJOW U PaCTBOPOM NEpMaHTaHATa KaJIHsl.
e OOmue XMMHUYECKHE CBONCTBA KUCJIOT Ha MPUMEPE YKCYCHOM KUCIIOTHI.

e KayecTBeHHas peakiis Ha MHOTOATOMHBIEC CITUPTHI.

o Komnexmus «O06pa3ibl IPUPOIHBIX COSTUHEHUN KPEMHUS.

e Koiuteknus cTekia, KepaMuKH, [IEMEHTA U U3JIEITUN U3 HUX.

e Koueknus npoayKiuyuu CUIMKATHON TPOMBIIIIJIEHHOCTH.

e BuneodbparmenTs! u cnaiapl «IIpou3BOACTBO CTEKIIA U IEMEHTAY.

e Komneknusa «[IpupoaHbie coeAMHEHNS] HEMETAIITIOBY.

e BuneodbparmeHTs! u ciaiiapl «PpakioHHAs IEPETOHKA KHUIKOTO BO3IyXa»

e BuneodbparmenTs! u ciaiiapl «llomydyenne Bogopoaa, KUCIOPOaa U TaJIOreHOB

OJICKTPOJIUTUYCCKUM CIIOCOOOMY.

e Mogenu annapaToB sl IPOU3BOJICTBA CEPHOM KUCIIOTHI.

e Mojenb KUISALIEro CIOsL.

e Mojens KOJIOHHBI CHHTE3a aMMHUaKa.

e BuneodbparmeHnTsl u ciaiiapl «II[pon3BoICTBO CEPHOM KHUCIOTHI.
e BuneodparmenTs u cnaiiasl «II[pon3BoACTBO aMMHaKay.

e Komeknust «CpIpb€ 17151 OJYYE€HUSI CEPHON KUCIOTBD.

JlaGopaTopHble ONBITHI

31.
32.
33.
34.
35.
36.
37.
38.

PacniozHaBaHue rajgoreHu1-uoHoOB.

KagecTBeHHBIE peakuy Ha CYJb(aT-HOHBI.

KauecTBeHHas peakuys Ha KATHOH aMMOHHUS.

XHMMHUYECKUE CBOMCTBA a30THOM KUCIIOTHI, KaK 3JIEKTPOJIMUTA.
KagecTBeHHbIe peakiuu Ha GpochaT-HoH.

ITony4eHue U CBOMCTBA YTOJIBHON KHUCIIOTBHI.

KavecTBeHHast peaxiiyst Ha KapOOHAT-HOH.

HpOHyCKaHI/IC YIJICKHUCJIOTO I'a3da 4Cpe3 paCTBOP CUIIMKATA HATPUA.

IIpakTnuyeckne padoTsl

2. 3yueHune CBOWCTB COJITHON KUCIIOTHL.



3. U3yuenue CBOMCTB CEPHOMN KUCIIOTHL.
4. TlonyueHre aMMUaKa U U3y4eHHe Ero CBOMCTB.

5. TlonyyeHue yriieKUCIOro ra3a i U3y4eHHue ero CBOMCTB.
MeTtanibl 1 UX COeIMHEHHS

[Tonoxxenne MeramoB B Ilepuonnueckolr cucrteme xumuyeckux saemeHtos [ U.
MenpneneeBa, CTpO€HHE MX aTOMOB M KPUCTAUIOB. Metaimudeckas CBSI3b U METaJUIMYECKast
KpUCTaJuIM4ecKas pemérka. Ou3nyeckre CBOMCTBA METAJUIOB: JIEKTPO- M TEIJIONPOBOJHOCT,
OTpaXkaroasi CloCOOHOCTh, MITACTUYHOCTb. CIJIaBbl UEPHBIE U LIBETHBIE.

Meranibsl Kak BOCCTAaHOBHUTEIH. OJEKTPOXMMHUYECKUN psii HampsbkeHuil. BzaumoneiicTBue
METAJUIOB C HEMETAJJIAMHU, OKCUJAMH, KACIOTAMH, COISAMU. AJIFOMUHOTEPMHUSL.
CrpoeHre aTOMOB M TPOCTHIX BELIECTB HIEJIOYHBIX METAJJIOB. 3aBUCHUMOCTh (DU3HUECKUX H
XMMHUYECKHUX CBOMCTB LIEIOYHBIX METAIJIOB OT 3apsi/IOB siJiep UX aTOMOB. OKCHUJIBI U THUPOKCH/IBI
LIEJIOYHBIX METAJUIOB, UX IOJIyY€HHE, CBOMCTBA, MPHUMEHEHHE. BakHeWmme coaM MIeIOYHBIX
METaJJIOB, UX 3HAYEHHE B )KMBOM U HEXKMBOM MPUPOJIE U B )KU3HH YEJIOBEKA.
CrpoeHne aroMOB M TPOCTBIX BEHIECTB IIEJIOYHO3EMENBHBIX METAUIOB. 33aBHUCHUMOCTh
(bu3NyecKuX U XUMHYECKHX CBOMCTB IE€JIOYHO3EMENbHBIX METAIJIOB OT 3apsioB SAep HUX
aToMOB. OKCHZBI U THAPOKCUABI HIEIOYHO3EMEIbHBIX METAJUIOB, UX IOJY4YE€HHE, CBOMCTBA U
MpuMEeHeHHe. BaxxHelmue cony MmENOYHO - 3€MENbHBIX METAJIOB, UX 3HAYEHHUE B MPHUPOJAE U
XU3HU yenoBeka. KapOoHAaThl ¥ ruApoKapOOHATHI KabLIUS.
XKéctrkocTh BOABI: BpeMeHHass M mocTosiHHas. CrocoObl yCTpaHEHHUS BPEMEHHOW KECTKOCTH.
Crioco0sl ycTpaHeHUs: TOCTOSIHHOM KECTKOCTH. MoHuThl. CoeIMHEHHST aTIOMUHUSI B MPUPO/IC.
XuMmuyeckue cBoicTBa amoMUHHS. OCOOEHHOCTH OKCHAAa W THUIPOKCHUIA AaTIOMUHHUSA Kak
aMm(doTepHBIX coOeTMHEHUH. Baxknelme comu amroMuHus (XJIopu, cyiabdar).
OcobGenHocTH cTpoeHus atoMa xenesa. JKene3o B mpupojie. Baxneimme pyapl xene3a. OKCHIbI
u ruapokcuapl xenesa(ll) u xxeneza(lll). Conm xene3za(ll) u xeneza(lll). OGHapyxeHne HOHOB
KaTHOHOB e€JI€3a B pacTBOPE. 3HAUEHUE COECIMHEHNH JKeme3a.
Koppo3sus xumuueckast 1 3IeKTpPOXUMHAYECKAs. 3aliuTa METAIOB OT KOppo3uu. MeTaiusl B
MpHUpo/ie: B CBOOOTHOM BHJIE U B BUe coenuHeHuil. [lonstre o metamutypruu. UépHas u nBeTHas
Metamnyprus. [lupomeramnyprus, rujpoMeTasuryprus, 31eKTpoMmeTatyprus. JloMeHHbIN
nporuecc. [lepepaboTka uyryHa B cTajib. DJIEKTPOJIU3 PACILIaBOB.
JdeMoHcTpanun

* BsauMmopeicTBUE HATPUs, JIUTUS U KAJIbIHS C BOJOM.

* T'opeHue HaTpus, MarHus U >Keiie3a B KUCIOPOJIE.

* Bcrbimka TepMUTHOM CMECH.

* BzauMogeiicTBHe cMeCH OPOILIKOB CEPBI U XKEJe3a, INHKA U CEPBI.

* BsauMmopeiicTBUE aTIOMUHMS C KUCIOTaMHU, HIEI0YaMHU U BOJIOM.

* BzaumogeriicTBue xene3a U MEAU C XJIIOPOM.

* BsaumozelcTBUE MEIU C KOHLICHTPUPOBAHHON CEPHOU KUCIOTON U a30THOU KUCIIOTON

(pa36aBiieHHON M KOHIIECHTPUPOBAHHOM).
* Okpacka MmIaMeHH COEeIMHEHUSIMU 1IEJT0OYHbIX METAJIJIOB.
* Oxpacka mIaMeHu COEIUHEHUSIMU IENOYHO3EMEIBHBIX METAJIIOB .



* TameHue U3BECTU BOJOM.
e IlosydyeHue KECTKOM BOJbI B3AaUMOICHCTBUEM YIVIEKUCIIOTO I'a3a C U3BECTKOBOM BOJIOM.
*  VYcrpaneHue BpEMEHHOM KECTKOCTH KUTITYEHUEM U JOOABKOM COJIBI.
*  VYcTpaHeHHe NOCTOSIHHOM KECTKOCTU JOOABKOM COIBI.
* VOHWTHI ¥ IPUHIIMIT UX JEHCTBUS (BHICOPpAarMeHT).
*  Komnekuust npupoIHbIX COEAUHEHUN ATFOMHHUSL.
*  BugaeodparmeHnTsl u cnaiiabl «OKCHI ATIOMUHUS U €70 MOTU(DUKALIAN).
* Tlomydyenue aMm(pOTEpHOro THIPOKCHIA ATIFOMUHHUS U UCCIIEJOBAHHUE €r0 CBOMCTB.
*  Komneknus «XUMHUYECKHUE UCTOYHUKHU TOKA».
* Pe3ynpTaThl JUINTENBHOIO SKCIEPUMEHTA N0 U3YYEHUIO KOPPO3UHU CTAJIBHBIX U3JIEIHUH B
3aBHCHUMOCTH OT YCJIOBHI ITPOIIECCOB.
* Boccranosnenue meau u3 okcuaa meau(ll) Bogopomgom.
*  BuneodparmenTs! u cnaiiapl «I[pou3BOACTBO YyryHa U CTaIN».
*  BuneodparmenTsl u ciaiipl «3aemus U3 4yryHa u cTaim.
*  BuneodparmenTs! u cnaiipl «I[pon3BoACTBO ATIOMUHUS.
JlaGopaTopHble ONBITHI
39.BsanmopeiicTBue xenesa ¢ pactBopom cynbdara meu(ll).
40.Tlony4yenne U3BECTKOBOM BOIBI M OMBITHI C HEA.
41.Tlonyuenne rugpokcunos xemneza(ll) u (11).
42.Ka4ecTBEHHBIE PEAKIIMY Ha KATHOHBI JKeJIE3a
IIpakTHyeckue padoTbl
6. IlomydeHue 5KECTKOM BOJBI U CIIOCOOKI €€ YCTPaHEHHS.

7. Penienne S5KCIEPUMEHTANBHBIX 33124 10 TeMe «MeTabl».
XuMHS 4 OKPY’KaIas cpeaa

Crpoenue 3emiu: apo, MaHTUsl, 3€MHas KOpa, UX XUMUYecKuil coctas. JIutocdepa u eé
XUMu4eckuid coctaB. Munepainsl. Pynbl. Ocagounsie nopossl. [lone3nsie nckonaemole.
XHUMHYECKUH cOCTaB THAPOChepbl. XUMHUECKHI cOCTaB aTMOC(hephI.

VlcTouHMKHM XUMHUYECKOTO 3arpsi3HEHHS OKpYXKarolei cpefpl. [ 100abHbIe SKOJI0THYeCcKIe
po0JIeMbl YeJIOBEUECTBA: MAPHUKOBBIN 3(p(PEeKT, KUCIOTHBIE JOXK AU, O30HOBBIE JBIPHI.
Mex1yHapoHOE COTPYAHUYECTBO B 00JIACTH OXpaHbl OKPYXKAIOIIEH Cpeibl OT XMMHUYECKOTO
3arps3HEHUs. «3enEHast XUMU.
JdemoncTpanuu

* Bupneodparments! u cnaiiapl «CtpoeHue 3eMiIH U €€ XUMUYECKUN COCTaB.

* Kounekuus MUHEPAIOB U TOPHBIX TOPOJ.

*  Komnekuus «Pyasl MeTainoBy.

*  BuneodparmenTsl u cnaiiipl «I'106a1bHbIE S9KOJIOTHYECKHE TPOOIEMbI YEIOBEUECTBAY.
JlabopaTopHbIe ONBITHI
43. U3yuenue rpanuTa.



O000menne 3HAHUH 0 XMMHUH 32 KYPC OCHOBHOM IIKOJIBI.
IHoaroroBka kK OCHOBHOMY roCy/iapCTBEHHOMY 3K3aMeHYy
CrpoeHue aToMa B COOTBETCTBUU C MOJIOXKEHUEM XUMHUUYECKOT0 3ieMeHTa B [lepuonyeckoit

cucreme. CTpoeHHE BEUIECTBA: XUMUYECKas! CBSA3b U KPUCTAIIIMYECKHUE PEIIETKU. 3aBUCUMOCTh
CBOMCTB 00pa30BaHHBIX AJIEMEHTaMU MPOCTHIX BELIECTB (METAIJIOB, HEMETAJJIOB, OJ1arOpOIHBIX
ra3oB) OT MOJIOXKEHUs 31eMeHTOB B [lepuoauueckoil cucreme. Tunonorust HEOpraHM4ECKUX
BEILIECTB, JICJICHUE UX HA KJIAcChl ¥ rpynnsl. [Ipencrasureny.
[Ipu3Haky u ycioBHs IPOTEKAHNS XUMUYECKHUX peakUui. TUIIOIOrMs XUMHUYECKUX PEAKLIUN 110
pa3aMYHbIM OCHOBaHMIM. Peakiyu noHHOTO 00MeHa. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE
peaxkuuu.
XHWMHUYECKUE CBOMCTBA MIPOCTHIX BEIIECTB. XapaKTEPHbIE XUMUYECKUE CBOMCTBA
coJieoOpa3yoIKX OKCUJIOB, THAPOKCUIOB (OCHOBAHUH, KUCIOT U aM(POTEPHBIX THAPOKCUIOB),

COJICH.
YuyeoHo-TeMaTHYECKHUH MJIaH
Ne | Haumenoanue paznenos (teMm) | Komuuectso B ToM uucne Ha npoBeneHNE
4acoB 110 [IpakTrueckux KonTtponbHbIX
porpaMmme pabot pabot
8 knacc
1 | HayanpHBIE TTOHATHSA U 3aKOHBI 21 2 2
XUMUHU
2 | Baxwueiimue npeacTaBUTEIH 18 3 1
HEOPraHMYECKUX BEIIECTB.
KoandyecTBeHHBIE OTHOILIEHNS B
XUMUHU
3 | OcHOBHBIE KJ1acChl 10 1 1
HEOPraHUYECKUX COCTMHCHHUI
4 | [lepunoauueckuit 3aKOH u 8 1
[Tepuoanueckas cHucTeMa
XHUMHYECKUX aneMeHtoB /[, .
MeHpeneeBa U CTpPOCHHE aToMa
5 | Xumuueckas CBSI3b. 11 0 2
OKHCIATEIBHO -
BOCCTaHOBHTEJIbHBIE PEAKITUN
Htoro 68 6 7
9 Knacc
1 [ToBTOpenue u o6o0ImEeHNe 5 1
CBEJICHUH IO KypCy 8 Kiacca.
XUMUYECKUE peaKluu
2 | XuMHYECKHE PEeaKIIUU B 10 1 1
pacTBopax
3 | HeMmeTamnbl u UX cOeqUHEHUS 25 4 1
4 | Merauisl ¥ UX COEIUHEHUS 17 2 1
5 | Xumus 1 OKpyXKaromas cpesia 2
6 | O0o0OIIEeHHE 3HAHMI [T0 XUMUHU 9 1




3a KypC OCHOBHOW IIKOJIBI.
[ToaroroBka k OcHOBHOMY
roCyJapCTBEHHOMY 3K3aMEHY
(0I'9)

Utoro 68 7 5

IInanupyemMble pe3yJibTaThbl OCBOCHHS Y4eOHOI0 MpeaMeTa

ITo 3aBepiIeHNIO Kypca XMMHH Ha 3TAaHE OCHOBHOT'O 00I1Ier0 00pa30BaHusl BBIITYCKHUKU
OCHOBHO IIKOJIBI I0JKHBI OBJIA/IETh CIEIYIOIIUMU PE3yIbTaTaMHU:

|. Jluunocmmuvie pesynomamo:
1) ocosnanue cBoeil STHUIECKON IPUHAIEKHOCTH, 3HAHUE HCTOPMH XMMHH ¥ BKJIa1a
POCCUICKON XMMUYECKON HAYKH B MUPOBYIO XUMHUIO;
2) (opmuposanie OTBETCTBEHHOTO OTHOIIEHHS K O3HAHMIO XMMMH; TOTOBHOCTH M
CIOCOOHOCTH 00YYarOMIMXCS K CAMOPA3BUTHIO U CaMOOOPAa30BaHHUIO HA OCHOBE M3YUYEHHBIX
(baxTOB, 3aKOHOB U TEOPUI XUMHH; 0CO3HAHHOTO BHIOOPA U TIOCTPOCHNE MHIUBUIYaTHbHON
00pa3oBaTeNIbHON TPaeKTOPUH;
3)  opmupoearue NENOCTHOM €CTECTBEHHO-HAYYHOM KAPTHHBI MUPA, HEOTHEMIIEMOM YaCThIO
KOTOPOH SIBJISIETCSI XUMHUYECKasi KapTUHA MUDA;
4) oenadenue COBPEMEHHBIM S3BIKOM, COOTBETCTBYIOLINM YPOBHIO Pa3BUTHS HAYKHU U
0OI11eCTBEHHO! NMPAKTUKH, B TOM YHUCJIE U XUMHUYECKHM;
5) oceoenue conmanbHBIX HOPM, TIPABUJI TIOBEIEHHUS, POJIEH U (OPM COIMATBHOMN KU3HH B
coLuyMe, IPUPOJIE U YACTHOM )KM3HHU HA OCHOBE 3KOJOIMUYECKON KyJIbTYpPhl U O€3011aCHOIO
oOpalleHus ¢ BelECTBAMU 1 MaTepuallaMu;
6)  @opmuposarie KOMMyHNKATHBHON KOMIIETEHTHOCTH B OOIEHHH CO CBEPCTHUKAMH M
B3pOCIIBIMU B IIpoliecce 00pa30BaTesIbHON, OOIECTBEHHO M0JIE3HOM, yueOHO-
HCCIIEI0BATENIbCKO, TBOPUECKOH U APYIUX BUJIOB ACSITEIBHOCTH, CBA3aHHBIX C XUMUEH.

Il. Memanpeomemnore pezynomamor:
1) onpedenenue ueneit cobcTBEHHOr0 0OYYEHHUS, IOCTAHOBKA U (HOPMYIUPOBAHKE IS CEOs
HOBBIX 33]1a4;
2) naanupoeanue nyTeil NOCTUKEHHS KEIAEMOTO pe3yabTaTa 00ydeHUs XUMUK KaK
TEOPETUYECKOTO, TAK U IKCIIEPUMEHTAIBHOTO XapaKTepa;
3) coomnecenue cBoux NEHCTBUIA C IIAHUPYEMBIMH PE3YAbTATAMH, OCYU/eCIENEHIE KOHTPOIS
CBOEH IESATENILHOCTH B MpoLIecce AOCTHKEHUS Pe3yibTaTa, onpeodeierue Cioco00B NeHCTBUI
MIPH BBITOJIHEHUH JTA00PATOPHBIX M MPAKTUYECKUX PaOOT B COOTBETCTBHUM C MPABHIIAMH TEXHUKHU
0€30IMacHOCTH;
4) onpeodenenue NCTOUHUKOB XMMUYECKOH MH(OPMAIIUH, TIONYIEHUE U aHAIU3 €&, CO3IaHne
MH(OPMAIIMOHHOTO MIPOJAYKTA U €0 MPe3eHTALIUS;
5) ucnonvsoeanue 0CHOBHBIX MHTEIIEKTYATbHBIX OTEpPAIlUi: AHAIM3A ¥ CHHTE3a, CPABHEHUS 1
cucTeMaTu3aluu, 00001eHUs 1 KOHKPETU3AIlUH, 6bli6/1eHUe TPUUNHHO-CIIeICTBEHHBIX CBS3eH U
nocmpoerue TOTUIECKOTO PACCYKJIEHUS U YMO3aKIIOYeHHs! (MHIyKTUBHOTO, JETYKTHBHOTO H IO




aHAJIOTUH) HA MaTepUalle €CTECTBEHHO-HAYYHOTO COJIEPKaAHMUS;

6) ymenue co3maroT, IPUMEHATH U IPEOOPA30BLIBATE 3HAKU U CUMBOJIbI, MOJICIIH M CXEMBI IS
pelieHus yueOHbIX U [T03HABATENIbHbIX 3a/1a4;

7) ¢opmuposanue u pazsumue S3KONTOTHIECKOTO MBINLICHUS, YMEHUE IPUMEHSTh €TO B
[103HABATEIbHON, KOMMYHUKAaTUBHOM, COLMAILHON MPAKTUKE U NPOPECCUOHATIbHON
OpHEHTALINY;

8) cenepuposanue nyei u onpeneNeHre CPENCTB, HEOOXOUMBIX VIS X PEATU3ALUH.

l11. ITpeomemnoie pezynomamor:

BbInycKHHUK HAy4YUTCS:

® XapaKTEepU30BaTh OCHOBHBIE METO/IbI IO3HAHUA: HAOIIOAEHHE, U3MEPEHUE, SKCIIEPUMEHT;

® OIMCBIBATh CBOMCTBA TBEP/BIX, KUIKUX, FA3000pa3HbIX BELIECTB, BB UX
CYLIECTBEHHbIE TPU3HAKHY;

® PacKpbIBATh CMBICII OCHOBHBIX XUMUYECKHX MOHATHH «aTOM», «MOJIEKYIa»,

«XUMHUYECKHH 3JIEMEHT»,  «IIPOCTOE BELIECTBOY, «CI0KHOE BEIIECTBOY,

«BaJIEHTHOCTbY, «XUMUYECKas peaKLHs», UCTIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUMU;

®  pacKpbIBaTh CMBICII 3aKOHOB COXPaHEHHs MacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOU TEOPHH;

® Da3IMYaTh XUMUYECKUE U (PU3HUECKHE SBICHMUSI;

® Ha3bIBaTh XUMUYECKUE DJIEMEHTHI;

® OINpEAeNsITh COCTaB BELECTB M0 UX (hopMyram;

® ONpeAesITh BAJIGHTHOCTh ATOMA JIEMEHTA B COCAMHEHMSIX;

® ONpEeAEesATh THUI XMMUYECKUX PEaKIHii;

® Ha3bIBaTh IPU3HAKU U YCIOBMS IPOTEKAHUSI XUMUYECKUX PEaKIIHIA;

®  BBIABIIATH IPU3HAKHU, CBUJIETEIbCTBYIOIIME O IPOTEKAHUN XUMHUYECKONW Peakluu Ipu
BBITIOJTHEHUM XMMHUYECKOTO OIIBITA;

® CcOCTaBJIATH ()OPMYIIbl OMHAPHBIX COEIMHEHUI;

® COCTaBJIATH YPABHEHUS XUMUYECKUX PEAKIIMA;

e coOmonaTh npasuiia 6€30MacHoi paboThl IPU NPOBEICHUU OIIBITOB;

®  [10JIb30BaThCA J1AOOPATOPHBIM 00OPYIOBAHUEM U HOCYI0M;

®  BBIUUCIIATH OTHOCUTEIBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MacChl BEILIECTB;

®  BBIUUCIIATH MACCOBYIO JOJII0 XMMUYECKOI0O 3JIEMEHTa 10 (opMyJie COeANHEHUS;

®  BBIUUCIIATH KOJMYECTBO, 00BbEM HIIM MacCy BEIIeCTBa 110 KOJUYECTBY, 00beMy, Macce
peareHToB WIN NPOAYKTOB PEAKIIUHY;

® XapakTepu3oBaTh (PU3MUYECKHE U XUMHUECKHE CBOMCTBA MPOCTHIX BEIIECTB: KMUCIOPOIa U
BOJIOPO/JIa;

® [0JIy4aTh, COOMPATh KUCIOPO U BOJIOPO/;

® pacmo3HaBaTh ONBITHBIM MYTEM ra3000pa3HbIe BEIIECTBA: KUCIOPO/I, BOJOPO;

® pacKpbIBaTh CMBICI 3aKOHA ABOrajapo;

® DPACKPBIBATH CMBICI MOHATHH «TEMI0BOM 3 HEKT peakiumn», «MOJISPHBIA 00beM»;

® XapakTepu30BaTh (PU3MUECKHE U XUMUUECKUE CBOMCTBA BOIbI;

®  DPACKPBIBATH CMBICI MOHATHS «PAaCTBOPY;



BBIYMCIISATH MAaCCOBYIO JI0JIK0 PAaCTBOPEHHOIO BEILIECTBA B PACTBOPE;

IIPUTOTOBIIATH PACTBOPHI C ONPEACIEHHON MacCCOBOM JI0JIE PACTBOPEHHOI'O BEILIECTBA;

Ha3bIBAaTh COEMHEHMS U3YUEHHBIX KJIACCOB HEOPraHUYECKHUX BEIIECTB;

XapaKTepu30BaTh (PU3MUECKHE U XUMHUYECKUE CBOIICTBA OCHOBHBIX KJIACCOB

HEOpPraHWYECKUX BEIIECTB: OKCUIOB, KACIOT, OCHOBAHUI, COJIEH;

ONPEEINATh IPUHAJIEKHOCTD BELIECTB K ONPEACICHHOMY KJIacCy COEAMHEHUI;

COCTaBJIATH (OPMYIIBI HEOPraHUIECKUX COCTMHEHNH N3yYEHHBIX KJIACCOB;

MIPOBOJUTH OTBITHI, TOJATBEPIKIAIOIINE XUMUYECKHE CBOMCTBA N3YYEHHBIX KJIaCCOB

HEOPraHUYECKUX BEILECTB;

pacrno3HaBaTh OIMBITHBIM IIyTEM PAaCTBOPHI KUCIIOT U LIEJI0OUEN 0 N3MEHEHHIO OKPACKU

HUHIMKATOPa;

XapaKTepU30BaTh B3aMMOCBSI3b MEXAY KJIacCaMU HEOPTaHUUECKUX COEAUHEHMUI;

packpsiBaTh cMmbica [leproanueckoro 3akona J[. 1. MenneneeBa;

OOBACHATh (U3NYECKUIN CMBICT AaTOMHOTO (MOPSAKOBOI0) HOMEpa XUMUYECKOTO

3JIEMEHTa, HOMEPOB TPYIMIIEI U Nepuoja B nepuoandeckon cucreme [1. . Menneneena;

0O0BSACHATH 3aKOHOMEPHOCTH N3MEHEHUSI CTPOCHHS aTOMOB, CBOICTB 3JIEMEHTOB B

npezeax MajblX TIEPUOJIOB U TJIABHBIX MTOTPYIIIT;

XapaKTepU30BaTh XMMHUYECKHUE 3JIEMEHTHI (OT BOJIOPO/a J0 KaJbIUsl) HA OCHOBE UX

MoJIOXKeHUs B epuoandeckoit cucreme JI. . MenzeneeBa u 0COOEHHOCTEH CTPOCHUS MX

aTOMOB;

COCTaBJISITh CXEMBI CTPOCHUS aTOMOB MEPBBIX 20 IIEMEHTOB MEPUOINUECKON cucTemsl /.

U. Menneneena;

PacKpbIBaTh CMBICI MOHATHN: «XUMUYECKaAsl CBS3b», «AIEKTPOOTPULATEIBHOCTHY;

XapaKTepU30BaTh 3aBUCUMOCTH (PU3NYECKHX CBOMCTB BEIIECTB OT TUIA KPUCTAJUIMYECKOM

pEMIETKY;

ONPENENATh BUJI XMMUYECKOH CBSA3H B HEOPraHUYECKUX COCIUHEHUSX;

n300paxaTh CXEMbI CTPOEHUS MOJIEKYJI BEIIECTB, 00pa30BaHHBIX Pa3HBIMU BUIAMHU

XUMUYECKUX CBA3EH;

PacKpbIBaTh CMbICI HOHITUN «MOH», «KATUOH», «AHUOHY, «3JIEKTPOJIUTHDY,
«HE3JIEKTPOIUTHDY, «AJIEKTPOJIUTHYECKAS JUCCOLUALIUSD, KOKUCIHUTEIb), «CTEIEHb

OKHUCIICHUS», «BOCCTAHOBUTEIIbY, KOKHCIIEHUE», «BOCCTAHOBIICHUEY;

ONPENENATh CTEIEHb OKUCIEHHUS aTOMAa 3JIEMEHTA B COEAMHEHUY;

PacKpbIBaTh CMBICT TEOPUU AJIEKTPOIUTHUECKOHN TMCCOLMALINY;

COCTaBJISITh YPaBHEHHUSI DJIEKTPOIUTHUECKON TMCCOLMALMN KUCIIOT, IIEJI0UEeH, COJIEH;

OOBSICHATB CYIIHOCTb ITpoIecca HIEKTPOJIUTHUECKON AUCCOIMAMY U PEAKLIUl HOHHOTO

oOMeHa;

COCTaBIISATh TOJHBIC U COKpAIIEHHBIE HOHHBIC YPaBHEHUS peakinii 0OMeHa;

OTIpEIeNATh BO3MOKHOCTh MPOTEKAHUSI peaKlnii HOHHOTO OOMEHa;

MPUBOJUTH PEAKIMH, IOATBEPKIAONINE KaYECTBEHHbI COCTaB Pa3JIMYHbIX BEIIECTB;

ONIPeNENsATh OKUCIUTENb U BOCCTAHOBUTEIID;

COCTaBJISITh YPaBHEHUSI OKHCIUTEIBHO ~-BOCCTAHOBUTEIIbHBIX PEAKIUH;

Ha3bIBaTh ()aKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUYECKOU peaKInu;

KIIACCU(PUITMPOBATh XUMHUUYECKUE PEAKIIMU M0 PA3IMYHBIM MPU3HAKAM;



® XapaKTepU30BaThb B3aMMOCBS3b MEKJYy COCTaBOM, CTPOCHHEM U CBOWCTBAMU
HEMETAIUIOB;

® [IPOBOJUTH ONBITHI [0 MOJYYEHHUIO, COOMPAHUIO U U3YUYEHUIO XUMHUYECKUX CBOMCTB
ra3000pa3HbIX BEILECTB: YIJIEKUCIOTO I'a3a, aMMHUaKa;

® pacrno3HaBaTh OIBITHBIM IYTEM ra3000pa3Hble BELIECTBA: YTJIEKUCIbIN I'a3 U aMMHUAK;

®  XapaKTEepU30BaTh B3aMMOCBS3b MEX]Y COCTABOM, CTPOCHUEM U CBOMCTBAMHU METAJIOB;

® Ha3bBIBATh OPTAaHUYECKHUE BEIIECTBA MO UX (opMyse: MeTaH, 3TaH, TUIICH, METaHOI,
3TaHOJI, INIMLEPHH, YKCYCHAs KUCI0TA, AMUHOYKCYCHasl KMCJIOTA, CTEaPUHOBAs KACIIOTA,
OJIEMHOBAs! KUCJIOTA, TJIFOKO03a;

® OILICHMBATh BIUSHUE XMMUYECKOTO 3arpsi3HEHMS OKPYKAIOLIEH Cpelibl Ha OpraHu3M
YEIIOBEKA,

® T'paMOTHO 00palaThecs ¢ BEIIECTBAMU B TOBCEIHEBHOM JKU3HU;

®  ONPEIENATh BO3MOXKHOCTb IPOTEKAHUSI PEAKIIUI HEKOTOPBIX MPEACTABUTENEH
OpPraHNYECKUX BEHIECTB C KMCIOPOJIOM, BOJIOPOJIOM, METAJIIIaMHU, OCHOBAHUSIMH,
raJjoreHaMHu.

BbINyCKHUK NMOJYYUT BO3MOKHOCTb HAYYHUThCSI:

* 8blOBUCAMb U NPOBEPSMb IKCHEPUMEHMATLHO 2UNOME3bl O XUMUYECKUX CBOUCMBAX
gewecms Ha OCHOBe UX COCMasa u CMpoenus, Ux CHOCOOHOCMU 6CMYNAmMb 8 XUMUYeCcKue
peaxkyuu, o xapakmepe u npoOYKmMax pasiuiHulX XUMUYECKUX peaKyutl;

* Xapakmepuzoeamv Geujecmed no COCmasy, CMpOeHUI0 U C8OLCMEAM,
VCMAHABIUBAIOM NPUYUHHO-CILEOCMBEHHbIE C8A3U MeHCOY OAHHBIMU XaAPAKMePUCTUKAMU
gewecmaa;

* cocmasnamos MONEKYJIsPHbIE U NOJIHble UOHHbLE YPABHEHUSI O COKPAWEHHBIM UOHHbIM
VPABHEeHUAM,

*  NPOCHO3UPOBAMb CHOCOOHOCMb 8euyecmea NPosBIAmMb OKUCIUMEbHbLE UTU
80CCMAHOBUMENbHBIE CEOUCMBA C YUEeMOM CMeneHel OKUCIeHUs IIeMEHMO08, 8X00AUUX & €20
cocmas;

* cocmasname YpasHeHus peakyuil, CoOomeemcmayouux nocie008ameibHoOCmu
npespaujenuli HeOp2AHUYeCKUx 6eecmes pasiudHblxX Kiaccos;

*  gblOBUCAMb U NPOBEPSAMb IKCNEPUMEHMATLHO 2UNOME3bL O Pe3)Ibmamax
8030elicmauUs paziuidHblX (PaKmopos Ha UsMeHeHUe CKOPOCU XUMUYECKOL peaKyull;

*  UCNONB3068AMb NPUOOPEMEHHBIE 3HAHUA OJIS1 IKONOSUYECKU 2PAMOMHO20 NOBEOCHUs 8
OKpyHcarowel cpeoe;

*  UCNONB3068AMb NPUOOPEMEHHBIE KTI0OYEe8ble KOMNEeMeHYUU NPU GbINOIHEHUU NPOEKMO8
U y4ebHO-UCCIe008aMeNbCKUX 3A0aU NO U3YYEHUIO C8OUCMS, CNOC0008 NOTyYeHUs U
PACNO3HABAHUS 8eUjeCE;

*  00BLEKMUBHO OYEHUBAMb UHDOPMAYUIO O 8eUeCMBAX U XUMUYECKUX NPOYECCax,;

*  Kpumuyecku omHOCUMbCA K NCe8OOHAYUHOU UHGhopmayuu, HedobpOCco8ecmHoll
pexname 6 cpedcmeax Macco8ou ungopmayuu;

* 0co3nasamv 3HayeHue meopemudeckuUx 3HAHUll O XUMUU 01 NPAKMUYECKO
0esamenbHOCMU YeN08eKd,

* co30aiom mMooenu u cxemvl Ol peuleHus: y4eOHbIX U NOZHABAMENbHBIX 3A0aY;



NOHUMAMb HE0OX00UMOCMb COOIO0eHUS NPEONUCAHULL, NPedla2AeMbIX 8 UHCIMPYKYUSIX



MECTO YYEBHOT' O IIPE/IMETA B YYEBHOM IIVTAHE

denepanbHbIi rocy1apCcTBEHHBIH 00pa30BaTENbHBIA CTaHAAPT MPEeyCMaTPUBACT U3yUCHUE Kypca
XMMHMM B OCHOBHOM IIKOJIE KaK COCTaBHOM 4YacTu IpeaMeTHON oOnactu «EcTtecTBeHHOHay4YHbIE
IIPEIMETBD.

Kypc xumun B 8—9 kiaccax paccuuTad Ha 2 yaca B Heznento B oObeme 136 yueOHBIX 4acos.
N3ydeHue 3TOro Kypca AaeT BO3MOYKHOCTb BBIIYCKHHMKY OCHOBHOM ILIKOJIBI ycremHo caate OI'D mo
XUMUU KaK TIPEeIMETa 10 BHIOOPY.

[Ipennaraemplii Kypc, XOTS M HOCUT OOUIEKYJIbTYpPHBIH XapakTep M HE CTaBUT 3ajady
npodeccHOHaTFHON OArOTOBKH 00Y4arOIKXCs, TEM HE MEHEE, TIO3BOJISIET UM OIPEIEIIUTHCS C BHIOOPOM
npo¢ s 00ydeHus B CTapIIeH MIKOJIE.

YYEBHO-METOAUYECKOE OBECIIEYEHHUE

YMK «Xumus. 8 knaccy

1. Tabpuensa O. C. Xumus. 8 xiacc: yueOHUK aisi oOmieoOpasoBarenbHbIX opranmzanuii / O. C.
I'abpuensu, U. I'. Octpoymos, C. A. Cnaakos. — M.: Ilpocsemenue, 2019

2. Taopuensa O. C. Xwmmusa. Meroanmdeckoe mocobme i 8 kiacca ydeOHoe TmocoOme Juist
obmeooOpazoBaTenbHbIX opranm3aruii / O. C. IN'abpuensa, U. B. Akcénona, U. I'. OctpoymoB. —
M.: [Ipocsenienue, 2019

3. Taopuensa O. C. Xumusa. COOpHUK 3amad W yHpaXKHEHWH. 8§ Kiacc: ydeOHOe TMocoOwe Juist
obureoOpazoBarenbHbix opranuzanmit/ O. C. 'abpuensn, 1. B. Tpurybuak M.: Ilpocsemenue,
2019

4, Tabpuensu O. C. Xumus. Terpanp a1 1a00paTOPHBIX OMBITOB M MPAKTUYECKUX padoT. 8 Kiacc:
yaeOHoe mocobue st oomeoOpa3oBaTenbHbiXx opranusamuii / C. 'abpuenss, 1. B. Akcénona, U.
I'. OctpoymoB. — M.: IIpocsemienue, 2019

5. T'abpuenmssn  O. C. Xwummsa. Pabouas Tterpaap. 8 Kkimacc: ydyeOHoe mocoOwe st
obmeoOpazoBaTenbHbIx opranuzanuii / O. C. I'abpuensH, C. A. Cnaakos, U. I'. OctpoymoB. —
M.: IIpocBeuienue, 2019

YMK «Xumus. 9 knacc»

1. Tabpuensn O. C. Xumus. 9 xnacc : yaeOHUK a1 00meoOpa3oBareabHbix opranuzamuii / O.  C.
INa6puensu, U. I'. Octpoymos, C. A. CnagkoB. — M.: [Ipocsemnienue, 2019

2. Taopuensa O. C. Xumusa. Meroauueckoe mnocobue mias 9 kmacca: yueb. mocobue anst
obmreoOpaszoBarensHbix opranuzanuii / O. C. I'abpuensn, . B. Akcénosa, U. I'. OctpoymoB. —
M.: IIpocenienue, 2019

3. Tabpuensa O. C. Xumusa. COopHUK 3a7ay W ynpaxkHeHUH. 9 kiacc : yuyebHOe mocoOue s
obureoOpaszoBarensHbix opranuzanuit/ O. C. I'abpuensn, M. B. Tpury6uak. M.: IIpocsemienue,
2019

4. Taopuensu O. C. Xumus. Terpaap 1t 17a00paTOPHBIX ONBITOB U MPAKTUYECKUX paboT. 9 Kiace :
yuebHoe nocobue /st oOieodpasoBarenbHbix opranuzanuii /O. C. I'abpuensn, . B. AkcéHosa,
N. I'. OctpoymoB. — M.: [Ipocsemenue, 2019

5. T'abpuensn O. C. Xumus. Pabouas terpanp. 9 kinace : yuebHoe nocobue s
obmreoOpaszoBarensHbix opranuzanuit / O. C. I'abpuensu, C. A. Cnaakos, W. T
OctpoymoB. — M.: [Ipocsenienue, 2019

Hugpopmayuonnsie cpeocmea
NHutepHeT-pecypcesl



1. http://www.alhimik.ru IIpeacraBnensl pyOpuKu: COBEThI aOUTYPUEHTY, YUUTEIIO XUMUH,
CIIPaBOYHUK (0O4eHb OOJIBIIIAs TO00PKA TAOJIHUI] U CIIPABOYHBIX MAaTEPHUAJIOB), Beceliasi XUMUs1, HOBOCTH,
OJIMMITHA]IBI, KYHCTKamMepa (Macca MHTEPECHBIX UCTOPUYECKUX CBEICHHIA).

2. http://www.hij.ru XKypnan «Xumust 1 )KM3Hb» MOHATHO M 3aHUMATENILHO paccKa3biBaeT 000 BceM
MHTEPECHOM, YTO MTPOMCXOUT B HAYKE U B MUPE, B KOTOPOM MbI )KUBEM.

3. http://chemistry-chemists.com/index.html DnekTpoHHBI )KypHaT «XXUMUKH U XUMHS», B KOTOPOM
MPE/ICTaBICHO MHOKECTBO

OTIBITOB MO0 XUMHH, 3aHUMATEILHON MH(OPMAIUH, TO3BOJISIOIICH YBICUb YICHUKOB IKCIICPUMEHTAILHON
YaCThIO MIPEAMETA.

4. http://c-books.narod.ru BceBo3morkHas iuTepaTypa 1o XMMHH.

5. http://www.drofa-ventana.ru M3BecTHOe M3IaTeNBLCTBO YueOHOM JuTepaTypbl. HOBHHKM Hay4HO-
MOMYJISIPHBIX ¥ 3aHUMATENIbHBIX KHUT 110 XUMHUH.

6. http://1september.ru XypHaut 1y yaurtesnei u He TOIbKO. boJbInoe KoJim4ecTBO paboT YUEHUKOB, B
TOM YHCJIC M UCCIIEIOBATEIBCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii mKOIBHBIN MOPTAT CO CChUIKAMH Ha
00pa3zoBaTeNIbHBIC CAUThI IO XUMUHU.

8. www.periodictable.ru CO0pHHK cTaTelt 0 XHMUYECKUX AIIEMEHTAX, WILTIOCTPUPOBAHHBIH

AKCIIEPUMEHTOM
KanenxapHo- remaTudeckoe NJiaHMPOBaHUE
8 kiacc
Ne Tema ypoka Bupabl yueOHoil 1esiTeJIbHOCTH
n/n

HavaabHble MOHATHS W 3aKOHBI XUMHUH (21 1)

1 HpC,Z[MCT XuMuM. Posb Xxumuu O6’BHCHSIIOT, 4qTO NMPpCAMCTOM U3YUYCHUSA XUMHH ABJIAIOTCA

B )KM3HH YCIIOBCKaA BCIICCTBA, UX CBOMCTBA U UX MMpEeBpalICHUA. Pazauuarot Tena u
BCIICCTBA, BCUICCTBA U MaTCpUaAJIbI. YcTaHaBIUBarOT MNPpUYUHHO-
CJICACTBCHHLIC CBA3U MCKIAY CBOMCTBaMH BEIIECTB U HX
IMPUMCHCHUCM




XapakTepu3yroT MOJ0KHUTEIBHYIO U OTPUIATEIBHYIO POJIb XUMHUH
B )KM3HU COBPEMEHHOTO 00IIECTBA.
ApryMEeHTHPYIOT CBOE OTHOIIEHUE K XeMO(DWINU U XeMO(DOOHH.

MGTOI[BI HU3YUYCHHUA XUMUHU

XapakTepu3yloT OCHOBHBIE METOJbl H3YYEHHsS E€CTECTBEHHO-
HAYYHBIX JTUCIUILINH.

[IpuBogsT TpuUMepsl MaTepHaIbHBIX W  3HAKOBBIX  WJIH
CHUMBOJIBHBIX MOJEJEH, HCHOJb3yeMBbIX Ha YypoKax (U3HKH,
Oumomnoruu u reorpadum.

Cobuparor 00bEMHBIE U IIAPOCTEP)KHEBBIE MOJEIN HEKOTOPBIX
XMMUYECKHUX BEIECTB

BXO[[H&?[ AUAarHoCTNYCCKas
paborta

[IpumeHsIoT Ha IpaKkTUKE paHee N3YYEHHBIN MaTepual, padoTast
0 TPYNIAaM C 3a/JaHUsIMU Pa3HOTO YPOBHS CII0KHOCTH,
BBITIOJTHSIOT KOHTPOJIBHYIO paloTy.

ArperaTHbI€ COCTOSTHUS
BEILIECTB

Paznu4aroT Tpu arperaTHbIX COCTOSTHUS BEIECTBA.
VYcranaBnuBalOT B3aUMOCBS3U MEX/TYy HUMU Ha OCHOBE B3aUMHBIX
Mepexo0B.

HnmocTpupyroT 3TH TIepeXxo/1bl MPUMEPaMHU.

Hab6mrogaroT XuMudecKnii SKCTIEPUMEHT U Oe/larom BBIBOJIBI HA
OCHOBE HAOIIONeHHI

IT. p Ne 1 «3nakoMcTBO €
1a00paTOPHBIM
obopynosanuem. [IpaBuna Th
pu paboTe B kKaOuHeETe
XUMHM»

PaboTatot ¢ mabopaTopHbIM 000PYIOBaHUEM U HArPEBATEIbHBIMU
HpI/I60paMI/I B COOTBCTCTBHHU C IIpaBUJIaMU TCXHHUKU
0€301MacHOCTH.

BrimonHst0T mpocTeime MaHUITYISIUN ¢ 1a00paTOPHBIM
000pyI0BaHUEM: C JTAOOPATOPHBIM IITATHBOM, CO CTUPTOBKOM
Odopmisttor 0TYET 0 TPOICTAaHHOM padboTe

dusnyeckue IBICHUA B
XAMHUA

Paznuyator ¢usnyeckue U XMMHUYECKUE SBIICHUS, YUCThIE
BenlecTBa U cMecu. Kimaccuduuupyror cmecn.

[IpuBOAST mpUMEPHI CMECEN Pa3IMYHOTO arperaTHOro
COCTOSIHUS. Y CTaHaBIUBAIOT IPUUUHHO-CJIEICTBEHHBIE CBSI3U
MeX a1y pU3NYECKMMH CBOMCTBAMHU BEUIECTB CMECH U crioco0aMu
uX pazzfeneHus. Pa3nuyaroT ux, ONUCHIBAIOT U XapaKTepU3YIOT
MPAKTHYECKOE 3HaYCHHE.

I1.p.Ne 2 «AHanu3 mouBbI»

Paborarot ¢ 1abopaTopHbIM 000PYAOBAHHEM U HarpeBaTeIbHBIMH
npruOOpPaMH B COOTBETCTBUU C MPABUIIAMH TEXHUKH
0€301acHOCTH.

BEINONHAOT MpocTeiInme TpruéMbl 0OpaIeHus ¢ 1a00PaTOPHBIM
000pyI0BaHHEM: BOPOHKOH, (PHIBTPOM, CIIMPTOBKOM.
Habimo1aror 3a CBOMCTBAMU BEIIECTB U ABJICHHUSIMH,
IPOUCXOSIIUMH C BEIIIECTBAMH.

OnuceIBarOT XUMUYECKHI SKCTIEPUMEHT C MMOMOIIBI0 PYCCKOTO
(poaHOrO) SI3bIKA U S3bIKA XHMUH.

JlenatoT BBIBOJIBI 1O pe3yJIbTaTaM MPOBEAEHHOTO HKCIIEPUMEHTA

ATOMHO- MOJIEKYJISIPHOE
yueHue. XUMHUYECKUe
3JIEMEHTHI

OOBACHSAIOT YTO TAKOE XUMUYECKUN 2JIEMEHT, aTOM, MOJIEKYJIa,
AJJIOTPOTIMS, NOHBI.

Pa3nnuaror npocThIe U CIIOKHBIE BELIECTBA, BEIIECTBA
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIDHOTO CTPOEHHMs. Yemanasaugarom
IIPUUMUHHO-CJIEICTBEHHBIE CBSI3U MEK/Yy COCTABOM MOJIEKYII U
CBOMCTBAMH aJUNIOTPOITHBIX MOAU(UKAIINI KHCIOPOIA.
@OopMyIUPYIOT OCHOBHBIE MOJI0KEHHS AaTOMHO-MOJIEKYJIIPHOTO
YUYECHHUS

3HAKH XUMHYECKHX
OJICMCHTOB.

Ha3pIBaroT 1 3anuchIBalOT 3HaKM XUMHUYECKUX 2JIEMEHTOB.
XapakTepu3yroT HHPOPMALUIO, KOTOPYIO HECYT 3HAKH




XUMHUYECKUX BJIEMEHTOB.
OOBACHAIOT dTUMOJIOTHYECKHAE HAYAIa HA3BAHNI XUMAYECKAX
AIIEMEHTOB M UX OTACIBHBIX TPYIIIL.

10 |Ilepuoamueckas Tabmuia OnuceIBalOT CTPYKTYPY TAONHIIBI XUMUYECKUX nemMeHToB [1. U.
xuMuueckux aementoB . M. | Menaeneesa. Pa3inn4aroT KOpOTKONIEPUOIHBINA U
Menneneesa. JUIMHHOTIEpUOAHBIN BapuaHThl [lepuoanueckon cucremsl /1. 1.

MeneneeBa

11 | Xumuaeckue GopmyITbl OT0Opa)karoT COCTaB BEIIECTB C MOMOIIBI0 XUMUYECKUX (POPMYIL.
Paznuyator nHnekcs u kodhdunuentsl. Haxomsr
OTHOCHUTEIIbHYIO MOJICKYJIIPHYIO MacCy BEIIECTBA U MAaCCOBYIO
JIOJIF0 XUMHYECKOTO 3JIEMEHTA B COSTUHEHUU.
TpancnupyroT uHpOpMaIKIo, KOTOPYIO HECYT XUMHUYECKUE
dbopMyIbl
12 | Xumudeckue GOpMyIIbl
13 |BajeHTHOCTH OOBACHSIOT UTO TaKOE€ BaJICHTHOCTH. [[OHMMAIOT OTpaxeHue
14 |BaneHTHOCTh NOpsAJIKa COETMHEHUS] aTOMOB B MOJIEKYJIaX BELLIECTB
MOCPEICTBOM CTPYKTYPHBIX (popMys1. YyaTcsi COCTaBIATh
bopMyIBl COSMHEHUH TI0 BAJICHTHOCTH U OTIPENIETISATh
BAJICHTHOCTH DJIEMEHTA 10 (HOPMYJIe €T0 COCAMHEHHS

15 | Xumudeckue peaxiuu. XapakTepu3yrT XUMHUECKYIO PEAKIIHIO U €€ YYaCTHUKOB
(peareHThI ¥ MPOAYKTHI PEAKITUN).
OnuCHIBaIOT MPU3HAKU U YCIOBUS TCUEHUS XUMUYECKUX
peakui. PaznnyaroT 3K30TEPMUYECKHUE U SHIOTEPMUUYECKHIE
peakiuu. COOTHOCAT peakIuy TOPEeHUs U SK30TEPMUUECKHE
peaxuu.

16 |3aKoH COXpaHCHUS MaCChI DOopMyIUPYIOT 3aKOH COXpaHEHHUS Macchl BelecTB. COCTaBIISIIOT
BeleCTB. XUMHUYECKHE Ha €ero OCHOBE XUMHUYECKHE ypaBHEHUs. TpaHCIUpyIOT
ypaBHEHHUS nHGbOPMAIMIO, KOTOPYIO HECYT XMMHUYECKHE YPABHEHUS.

17 |Xumuueckue ypaBHEHUs DKCHEPUMEHTAIBHO MOJATBEPKAAIOT CIPABEAJINBOCTD 3aKOHA

COXPAHEHHUS MacChl BEIIECTB
18 |Tumbl XUMUYECKUX PEaKIIHii Knaccuguuupyror XumMudeckue peakluu Mo MpU3HaKy Yyucia u
19 |Tumbl XUMUYECKUX PEaKIIHii COCTaBa PEareHToB U MPOYKTOB. XapaKTEPU3YyIOT POJIb
KaTajau3aTopa B IPOTEKAaHUH XUMUUYECKON PEaKIIUH.
HabmoaroT u onuchIBalOT XUMUYECKUI SKCIIEPUMEHT C
MOMOIIBIO PYCCKOTO (POJIHOTO) 3bIKA U SI3bIKA XUMUU

20 [loBropenue u 0606meHue Templ| OO00IIAIOT U CUCTEMATU3UPYIOT CBOU 3HAHUSA IO TEME:
«HauanbHble IOHATUA U 3aKOHBI | «HayanbpHbIE MOHATUS U 3aKOHBI XUMUU. [IpumenstoT Ha
XAMHUN» IPaKTUKE paHee U3yuYeHHBbIH MaTepuai, paboTas Mo rpymnmnam ¢

3aJIaHUSIMU PA3HOTO YPOBHS CII0)KHOCTH

21 [K.p.Ne 1 «<Hauanpubie moHsATHS | [I[pUMeHSIOT Ha IpaKTHKE paHee U3y4YeHHBIH MaTepuai, paboTas

BaKOHBI XUMHUHN»

0 TPYIIAaM C 3aJaHUsIMUA Pa3HOTO YPOBHS CII0KHOCTH,
BBINOJIHAIOT KOHTPOJIBHYIO DPaboTYy.

BaxHeiimue npeacTaBuTe M HeOPraHMYecKux BeecTB. KosimuecrBennbie oTHomenust B xumun (18

4)

22

Bo3nyx u ero cocras

XapakTepus3yroT 00bEMHYIO IO KOMIIOHEHTA TaKOH MPUPOTHON
ra30BOM CMeCH, KaK BO3/IyX, U PACCUUTHIBAIOT €€ 10 00bEMY ITOM




cMmecu. OnuchIBaOT 00BEMHBIN cOCTaB aTMOC(EPHOTO BO3AyXa U
TIOHMMAIOT 3HaYEHHE ITOCTOSHCTBA ATOTO COCTABA JUISl 3/10POBBSI

23

Kucnopon

XapakTepusyloT 030H, KaK aJIOTPOITHYIO MOIU(DUKAIIHIO
KkuciopoJia. OmUchIBalOT (pU3MYSCKHUE U XMMUYCCKHE CBOMCTBA,
MOJTydeHUE ¥ PUMEHEHHUE KUCIIOPOJa C UCTIOB30BAHUEM
PYCCKOTO (POJHOTO) SI3bIKA W SI3BIKA XUMUHU.

YCcTaHaBIMBAIOT MPUIUHHO-CIICACTBEHHBIE CBSI3U MEXKTY
(U3NYECKUMU CBOMCTBAMH KHCIIOPOJIa U CIIoco0aMu ero
cobupanus. [IpoBoasT, HAOTIOJAIOT U OMUCHIBAIOT XUMUYECKUMA
SKCIIEPUMEHT I10 MOJIYYCHHIO, COOMPAaHUIO U PACIIO3HABAHUIO
KHCJIOPOJIa C COOJTFOICHUEM TIPABHII TEXHUKU OE30ITaCHOCTH

24

IT. p.Ne3 «ITonmydenue,
coOupaHue U pacrio3HABAHKE
KHCIIOPOJa»

PaboTatot ¢ mabopaTopHbIM 000PYIOBAaHHUEM U HArPEBATEIbHBIMU
npruOOpaMH B COOTBETCTBUU C NMPABUIIAMH TEXHUKH
0e30macHOCTH. BBIMOMHAIOT mpocTeie mpuéMbl 0OpamieHus ¢
1abopaTOPHBIM 000PYIOBAHUEM: COOUPATH MPUOOP IS
MIOJTy4EHUS Ta30B, MPOBEPSTH €r0 Ha TEPMETUIHOCTh U
WCII0JIH30BAaTh [T TIOJTydeHus kuciopoaa. CoOuparoT KHCIOPOT
METOJIOM BBITECHEHHS BO3/yXa M pacrno3HaioT ero. Habmogaror
3a CBOMCTBAaMU BEIICCTB U SBJICHUSMH, IPOUCXOIAIIIHMH C
BelecTBaMu. ONUCHIBAIOT XUMUYECKHIN IKCIIEPUMEHT C
TTOMOTIIBIO €CTECTBEHHOTO (PYCCKOTO HIIM POJIHOTO) SI3bIKA U
s3b1Ka XUMHUHU. COCTaBISAIOT OTYET MO Pe3ySIbTaTaM MPOBEIEHHOTO
AKCIIEPUMEHTA

25

OKcunl

Breimensior cymecTBeHHBIC MPU3HAKKA OKCHUIOB. JlafoT Ha3BaHUs
okcuoB 10 uX hopmynam. CocTaBiIsOT GOPMYIIBI OKCHIOB IO UX
Ha3BaHMSIM. XapaKTepU3yIOT TaKUX IIPEICTaBUTEIEH OKCHUJIOB,
KaK BOJa, YTJICKHUCIIbIN Ta3 U HeraméHasi N3BeCTh

26

Bonopon

XapakTepu3yrT COCTaB MOJICKYJIbI, PU3NUECKUE U XUMUYECKHE
CBOMCTBA, MOJIy9CHHUE U IPUMEHEHHUE BOJOPOAa. Y CTaHABIMBAIOT
MPUYMHHO-CIICJICTBEHHBIC CBS3H MEXKY PU3MUESCKUMHU
CBOWMCTBAMH M CIIOCOOaMU COOMpaHUs BOAOPOAA, MEXKITY
XUMUYECKUMH CBOMCTBAMH U €r0 IPUMEHEHUECM.

27

IL.p. Ned «Ilonydenue,
coOMpaHKe U PacIio3HaABaHUE
BOJIOPO/Ia»

PaGoraror ¢ mabopaTopHBEIM 000PYAOBAHHEM U
HarpeBaTeIbHBIMH TPUOOPAMH B COOTBETCTBUH C TIPABUIIAMU
TEXHUKH 0€30MaCHOCTH. BBIMOIHSIIOT MPOCTEHIITNE TPUEMBI
oOpareHus ¢ 1abopaTOpHBIM 000pyIO0BaHUEM: COOMpaTh IPHUOOP
JUTSL TIOJTyYEHUSI Ta30B, IIPOBEPATH €r0 Ha TePMETUYHOCTD U
UCIIOJIL30BATh IS MoJTydeHus Bogopoaa. CoOuparoT BOAOPOT
METOJIOM BBITECHEHUS BO3/lyXa M pacro3HaroT ero. Hadmonarot
3a CBOMCTBAaMU BEIUIECTB U SIBJICHUSMH, TIPOUCXOISIIUMHU C
BeniecTBaMu. ONUCHIBAIOT XUMUYECKUH IKCTIEPUMEHT C
MOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) A3bIKA U
si3pIKa XUMUU. COCTaBIISAIOT OTUET MO pe3yabTaTaM MPOBEAECHHOTO
JKCIIEPUMEHTA

28

KucnoTtel

AHaNMM3UPYIOT COCTaB KUCIOT. Pacrio3HaOT KUCIOTHI C TOMOULIBIO
UHAUKATOpOB.  XapakTepU3ylT  NPEICTaBUTENEH  KHUCIIOT:
COJIIHYI0O M CepHylo.  XapakTepu3ylOT  pacTBOPHUMOCTb
COEJIMHEHUH ¢ TOMOIIBIO TAOIHUIIBI PACTBOPUMOCTH.
YcranaBiaMBaoT IIPUYMUHHO-CJIEICTBEHHBIE CBA3M  MEXKIY
CBOMCTBAMHU COJISIHO M CepHOHM KHCIOT W OOJacTIMH UX
IPUMEHEHHSI.

29

Comnn

XapaKTepmyIOT COJIM KaK MTPOAYKTBI 3aMCHICHUS BOJOpPOIA B




KACJIOTe Ha MeETall. 3amuchiBaloT (QOpPMYNIBl  COJIed  TI0
BaJIcHTHOCTH. Ha3piBaroT conu o hopmymnam.
Ucnonp3yror Tabiuily pacTBOPUMOCTH U XapaKTEPUCTHKHU

cBOMCTB coneil. [IpoBoasiT pacuérel o Gpopmynam conei

30 |KonmuecTBo BeliecTBa OOBACHSIOT UTO TaKOE KOJIMYECTBO BEIECTBA, MOJIb, [IOCTOSTHHAS
ABorajipo, MoJIsIpHasi Macca.
31 |Pemenne pacueTHBIX 3a1a4 Pemaror 3amaum ¢ UCIOIB30BaHUEM MOHATHH «KOJMYECTBO
BEIIIECTBA», «MOJISIPHAsI MACCay», «IOCTOsTHHAs ABOTa/Ipo
32  |MousipHbIii 00BEM OOBACHSIOT YTO TAaKOE MOJIAIPHBIN 00BEM Ta30B, HOPMaJIbHBIE
ra3000pa3HbIX BEHICCTB ycioBus. Pemaror 3amadu ¢ HCHOIB30BaHUEM TOHATHMA
«KOJIMYECTBO BEILIECTBA», «MOJISIPHAS MACCa», «MOJISIPHBIA 00BEM
ra3oBy, «IOCTOSTHHAsI ABOTaJPO».
33  |Pacy€Thl M0 XUMHUYECKUM XapakTepu3yrT KOJIHIECTBECHHYIO CTOPOHY XMMHUYECKUX
YpaBHEHUSIM 00BEKTOB | MPOIECCOB. Pemaror 3a1a4u ¢ UCMOJIb30BaHUEM
34  |Pacy€Thl M0 XUMHUYECKUM MOHSTUN «KOJIMUYECTBO BEIECTBA», «KMOJISIPHAS Macca,
YpaBHEHUSAM «MOJIAPHBIN 00BEM Ta30B», KIIOCTOSIHHAST ABOTaIpO»
35 |Boga. OcHoBanus OOBACHSIOT YTO TAKOE «OCHOBAHHUSY, «ILIEIIOUHY, «KaUeCTBCHHAS
peaknusy, «uHauKaTop». Kinaccuumupyror ocHoBaHMs IO
PacTBOPUMOCTH B Bojie. ONpeeNsstoT MPUHAIICKHOCTH
HEOPraHMYECKHUX BEIIECTB K KJIACCy OCHOBAHUM 10 hopMyIie.
XapakTepu3yrT CBONCTBA OT/IETbHBIX MIPEACTABUTEIICH
ocHoBaHUH. Mcnonb3yroT Tabnuily pacTBOPUMOCTH ISt
OTIpeIeTICHUs PACTBOPUMOCTH OCHOBAHUH.
36 |PactBOphsl. MaccoBas moJis OOBACHSIOT YTO TAKOE «MACCOBAs JI0JISI PACTBOPEHHOTO
pacTBOPEHHOTO BEIIECTBA BEIECTBa». YCTAaHABIUBAIOT aHAJIOTUU ¢ 00BEMHOM T0JIEH
KOMITOHEHTOB Ia30BOil cMecH. PemaroT 3a1auu ¢ MCIoJb30BaHUEM
MOHSATUI «MacCOBast J0JIs AJIEMEHTA B BEIIECTBE», «MACCOBas
JIOJISI pACTBOPEHHOTO BEIIECTBAY», «0OBEMHAs 10J1s1 Ta3000pa3HOTO
BEIIIECTBAY
37 | ILp. Ne 5 «IIpuroroBienue PaboTatot ¢ mabopaTopHbIM 000PYIOBaHUEM U HArpeBaTEIbHBIMU
pPacTBOPOB COJIEH C UX puOOpaMu B COOTBETCTBUU C TIPaBUIAMU TEXHUKH
3aJJaHHOM MacCOBOM J0JICi» 0e30macHOCTH. BBIMOIHAIOT MPOCTEHIIINE IIPUEMBI OOpaISHHUS C
1a00paTOPHBIM 000PYIOBAHUEM: C MEPHBIM IIMJIMHIIPOM, C
Becamu. HaOmroaroT 3a CBOMCTBAMHM BEILIECTB U SIBJICHHUSIMH,
MIPOUCXOISIIMMHE C BemecTBaMu. ONMUCHIBAIOT SKCIICPUMEHT C
MOMOIIIbIO €CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) SI3bIKA U
si3pIKa XUMUU. COCTaBISAIOT OTUETHI MO pe3yabTaTam
MIPOBECHHOTO SKCIIEPUMEHTA
38 |O6006menue u cucremaruzanus | O600IIAI0T U CUCTEMATU3UPYIOT CBOU 3HAHUSA IO TEME:
3HaHMMU 0 TeMe: «Baxuenmue | «Baxuelimme NpeICTaBUTEIN HEOPraHUYECKUX BEIICCTB.
HPEACTABUTCIN KonunuecTBeHHBIE OTHOLIEHMS B XUMUW». [[pMeHAroT Ha
HEOPraHUYECKUX BEILECTB. MPAKTHKE paHee U3y4eHHBIH MaTepual, padoTas 1o TpyImaMm ¢
KomriecTBeHHELE OTHOMICHNUA B 3a/IaHUSIMU Pa3HOTO YPOBHS CIOKHOCTHU
XUMUN)
39 |K.p.Ne2 no teme: «Baxueimue | [IpuMeHSIOT Ha TpaKTHKE paHee N3y4yeHHBIH MaTepuai, paboTas

npeaACTaBUTCIN
HCOPraHN4YCCKUX BCIICCTB.

KoanuecTBeHHBIC OTHOIIICHUS B

XUMHUN»

0 TPYIIAM C 33JaHUSIMUA PA3HOTO YPOBHSI CJIOKHOCTH,
BBHITIONTHSIOT KOHTPOJILHYIO paboTy.




OcHOBHBIE KJIacChl HeOpranmyeckux coequHenni (10 v)

40

Oxcunpl: knaccudukanus u
CBOMCTBA

OOBACHSIOT YTO TaKOE HECOIe00pa3yIOIINe OKCHIBI,
COJIe00pa3yoIue OKCUIbI, OCHOBHBIE OKCH/IbI, KHCIIOTHBIE
oKcubl. XapakTepU3yloT 00II1e XMMHUECKHUE CBOMCTBA
C0JIC00Pa3yIOMKNX OKCUJIOB (KUCIOTHBIX U OCHOBHBIX)
CocTaBisI0T ypaBHEHMsI peakLUii ¢ y4acTUEM OKCHUOB.
HabumroaroT 1 onMchIBalOT PEAKIMY C yYaCTHEM OKCHUJIOB C
MOMOUIBIO ECTECTBEHHOTO (PYCCKOIO UM POJIHOTO) A3bIKA U
si3pIKa XUMUU. [IpOBOASIT ONBITHI, OATBEPKIAIOLIHIE
XMMHYECKHE CBOMCTBA OKCUJIOB C COOJIIOJICHUEM MPaBUJI TEXHUKHU
0e30macHOCTH

41

OcHoBanust: kKnaccudukanus u
CBOMCTBA

CocCTaBiSIOT ypaBHEHUSI PEAKIUi C y4aCTHEM OCHOBAHUM.
HaGnrogaror v onuchIBaIOT peakify C Y9aCTUEM KUCIIOT C
MOMOIIIHIO €CTECTBEHHOTO (PYCCKOTO MJIA POJIHOTO) SI3bIKA U
A3bIKa XUMUU. [IpOBOIAT OMBITHI, MOITBEPKIAIOIINE
XUMHUYECKHE CBOMCTBA OCHOBAHUM, C COOJIO/ICHUEM TPABUIT
TEXHUKU 0€30MacCHOCTH

42

Kucnotsl. Knaccuduxanms
KHUCIIOT

XapakTepu3yrT 00I1Me XUMHUIECKHUE CBOMCTBA KUCIOT
CoCTaBJISIOT YpaBHEHHSI pEaKIUi C y9aCTHEM KHCJIIOT.
Ha0imro1a10T 1 ONHMCHIBAIOT PEAKIIMH ¢ Y4aCTHEM KHCIIOT C
MTOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO MJTH POJIHOTO) SI3bIKA U
A3bIKa XUMUH.

[TpoBOIAT ONBITHI, MOATBEPKAAIOIIME XUMUYECKHE CBOMCTBA
KHCJIOT, C COOJIIOJIEHUEM MPaBUJI TEXHUKU O€301IaCHOCTH

43

CBolicTBa KHACJIOT

44

Knaccuduxkanus coneit

PaznngaroT mousaTus «CPpEAHUE COJIN», KKUCIIBIE COJIN»,
«OCHOBHBIC COJIN).

45

CBolicTBa coyei

XapakTepu3yrT o0e XUMHUYECKHUE CBOMCTBA COJICH.
CocCTaBISIOT ypaBHEHHS PeaklMii ¢ ydactueM cojeii. Habmomaror
Y OTIMCHIBAIOT PEAKIIMH C YYACTUEM COJICH C TTIOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WJIM POJIHOTO) SI3bIKA M SI3bIKA XUMHH.
[IpoBOAAT OMBITHI, MOATBEPIKIAIOIINE XUMUUYECKHE CBOMCTBA
COJICH ¢ COOJIIOICHUEM MPABWII TEXHUKH O€301TaCHOCTH

46

I'eneTnyeckas cBs3b MCKIY
KiIaCCaMU HCOPraHUYCCKUX
BCIICCTB

XapakTepusyloT MOHATHE «Te€HEeTUYeCKUi pany. UnmocTpupyroT
TeHETHYECKYIO B3aUMOCBS3b MEXKY BEIIECTBAMU:

IPOCTOE BELIECTBO — OKCHUJ — FHAPOKCUI — COJIb.
3anuchIBalOT YPaBHEHUS PEAKLUNA, COOTBETCTBYIOIINX
MOCIIEZIOBATEILHOCTH («IEMOYKEe») MPEeBpaIleHUI
HEOPraHWYECKUX BEUIECTB PA3IMYHBIX KIIACCOB.

47

I1.p. Ne 6 «Pemenue
HKCTIIEPUMEHTANIBHBIX 33121

VYuarcs oOpataTthces ¢ 1ab0paTopHbIM 000pYA0BaHUEM U
HarpeBaTeJIbHBIMH IPUOOPAMH B COOTBETCTBUM C MPAaBUIIAMU
TEXHUKU 0€30IaCHOCTH, PACIO3HABATh HEKOTOPbIE AHUOHBI U
KaTHOHbL. HabmronatoT cBOMCTBA 3JEKTPOIUTOB U MTPOUCXOISAIIHE
¢ HUMHU siBJIeHus. HabmioqaioT u ONuchIBalOT PEakuu C yyacTHeM
JJIEKTPOJIUTOB C MIOMOILBIO €CTECTBEHHOTO (PYCCKOT0 WM
POJIHOTO) SI3bIKA U SI3bIKA XUMUHU. DOPMYIHUPYIOT BBIBOBI IO
pe3yJipTaTaM IPOBEACHHOIO SKCIEPUMEHTA




48 |O6o006uienne u cuctemaruzanus | O600MIAIOT U CUCTEMATU3UPYIOT CBOU 3HAHUS 110 TEME:
3HaHui 110 Teme: «OCHOBHBIE | «OCHOBHBIE KJIACCHI HEOPIAHUYECKUX COEAUHEHHID. [IpUMEHSIOT
KJIACChl HCOPraHMICCKUX Ha MPaKTUKE paHee U3y4eHHbIN MaTepuai, padoTas 1o rpymnmnam ¢
COCAMHCHUID) 3aJJaHUSIMH Pa3HOTO YPOBHS CJIOKHOCTH

49 | Kip. Ne3 1o teme: [IpumeHsIoT Ha IpaKTUKE paHee 3YYEHHBIN MaTepual, padoras

«OCHOBHBIE KJIACCHI
HeOpI‘aHI/I‘-IeCKI/IX
COEIUHEHUI

I10 IrpymImaM € 3aJaHuAMUA Pa3HOTro YPOBHA CJIOKHOCTH,
BBITIOJTHSIIOT KOHTPOJBHYIO paloTy.

Iepuonnuecknii 3axon u [lepuoanueckas cucrema xumuueckux 3jiementon /. U. MenneseeBa n

crpoeHue aroma (8 4)

50 EcrecTBeHHBIE CemeliCTBA OOBACHSIOT MPU3HAKH, TTO3BOJISIONINE 00BEIUHATD TPYIIIHI
XUMUYECKUX DJIEMEHTOB. XMMHUYECKUX 3JIEMEHTOB B €CTECTBEHHBIE ceMelcTBa. PackpbIBatoT
AmpoTepHOCTh XUMHYECKUN CMBICIT (3TUMOJIOTHIO) Ha3BaHUM €CTECTBEHHBIX
CEMENCTB
ApPryMEHTUPYIOT OTHOCHUTEIBHOCTh HAa3BaHUSI «MHEPTHHIE Ta3bD»
OOBACHSIOT UTO Takoe «aMm(poTepHbIe coennHeHus». HabmonaroT u
OTIMCBHIBAIOT PEAKIUIl MKy BEIIECTBAMH C IOMOIIBIO PYCCKOTO
(poaHOro) sI3bIKa M sSI3bIKa XUMHUH. XapaKTepPU3yIOT IBONCTBEHHBIN
XapakTepe cBOMCTB aM(POTEpHBIX OKCHIOB U THAPOKCHIOB.
[TpoBOAAT OMBITHI 1O TIOJIYYEHUIO M TIOATBEPIKICHUIO XUMUIECKUX
CBOMCTB aM(pOTEPHBIX OKCUJOB U THIPOKCHJIOB C COOIIIOJIEHUEM
MPaBIJI TEXHUKH 0€30MaCHOCTH.

51 | Orkpertue /. N. Pa3nnuaroT ecTecTBEHHYIO M MICKYCCTBECHHYIO KJTaCCH(UKAIUH.
MeHnneneeBbiM AprymeHTupyrotr otHeceHnue [leproanueckoro 3akoHa K
[Tepuoanueckoro 3akoHa €CTEeCTBEHHOM Kiaccupukanuu. MoaeaupyoT XUMHUYCCKUE

3aKOHOMEPHOCTH C BBIICJIEHUEM CYILIECTBEHHBIX XapaKTEPUCTHUK
00BbEeKTa U MPECTABICHUEM UX B TPOCTPAHCTBEHHO-TpapuuecKon
WJIM 3HAKOBO-CUMBOJINYECKOM hopme

52 | OcHOBHBIE CBEJICHUS O OOBACHAIOT YTO TAKOE IIPOTOHY, KHEUTPOHY, «AIEKTPOHY,

CTPOEHHH ATOMOB. «XUMMYECKHUH 3JIEMEHT», «MACCOBOM Uncio». ONUChIBAIOT
CTPOEHHME s/Ipa aToMa UcnoJb3ys [lepuoanueckyro cucremy
xuMuueckux anemeHntoB . 1. Menaeneesa. [lonyuarot
UHGOPMALIUIO [0 XUMHUH U3 PA3IMYHBIX HCTOUYHUKOB,
AHAIIM3UPYIOT €€.

53 |CrpoeHue 21eKTPOHHBIX OOBACHAIOT YTO TAKOE AIIEKTPOHHBIN CIIOW MJIM SHEPreTHUECKUN
YPOBHEHN aTOMOB XMMUYECKUX ypoBeHb. COCTaBISAIOT CXEMBI pacClpeAesIeHUs] 3JIEKTPOHOB TI0
anemMeHTOB Ne«Nel-20 B AJIEKTPOHHBIM CJIOSIM B AJIEKTPOHHOM 000JI0UKe
tabmuue J[. 1. Menaeneena.

54  |Ilepuoguveckuii 3aKOH PackpeiBatoT GbuznyecKuii CMBICHT: OPSIAKOBOrO HOMEpa
. 1. MennieneeBa U CTpOCHHE | XUMUYECKOTO 3JI€MEHTA, HOMEpa NEePHOJIa U HOMEpa IPYIIIbI.
aToma OOBACHAIOT 3aKOHOMEPHOCTH U3MEHEHHS METAJUIMYECKUX U

HEMETAJUIMYECKUX CBOMCTB XUMHUECKHUX JIEMEHTOB U MX
COEMHEHUH B IEPHOJIaX U TPpyIIax

55 | XapakTepucTuKa XMMHUYECKOTO | XapakTepu3yloT XUMHUECKUE AJIEeMEHThl 1—3-T0 MeproJIoB 1Mo ux
3JIeMEHTa Ha OCHOBAHHUH €T0 nosoxeHuto B [leproauyeckoit cucteMme XUMHUYECKUX AIIEMEHTOB
nonoxkeHus B [lepuoguueckoin | 1. 1. MenneneeBa. ApryMeHTHUPYIOT CBOMCTBAa OKCUAOB U
CUCTEME TUJPOKCHUIOB METAIJIOB U HEMETAJJIOB IOCPECTBOM YPaBHEHHI

56 | XapakTepucTHKa XUMHUYECKOTO | PEaKIUi

9JICMCHTA Ha OCHOBAHHH €TI0




nosnoxeHus B [lepuoauaeckoit
CUCTEME

57

3unauenue [lepuoanyeckoro
3akoHa u llepuoanueckoii
CHUCTEMBI XUMHNYCCKUX
anemeHToB J[. . Meneneera

OnpenensroT UICTOYHUKY XUMHUecKoi nHpopmanuu. [loxydaror
HE00X0IMMYI0 HH(GOPMAIHIO U3 PA3IINYHBIX HCTOUHUKOB,
aHATM3UPYIOT €€, 0hOPMIITIOT MH(POPMALTMOHHBINA TPOIYKT,
IIPE3EHTYIOT €ro, BEAYT Hay4YHYIO AUCKYCCHUIO, OTCTAUBAaIOT CBOIO
TOYKY 3PEHUS

Xumuyeckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBUTEIbHBIE peakiuu (11 v)

58

HNonnasg xuMudeckast CBsI3b

OOBSACHAIOT YTO TAKOE MOHHAS CBSA3b, HOHBI. XapaKTEPU3YIOT
MeXaHU3M 00pa30BaHHUs HOHHOU CBs3U. COCTaBISIIOT CXEMBI
00pa3oBaHusl HOHHOM cBsI3U. Vcnonbp3yloT 3HaKoBOE
MoaenupoBanue. OnpeaensoT THI XUMUYECKON CBSI3H IO
dbopmyrne BemiecTBa. [IpuBOAST MprMEpHI BEIIECTB C MOHHOU
CBSI3bI0. YCTAHABIMBAIOT ITPUYMHHO-CIEACTBEHHBIE CBSA3H MEXKY
COCTaBOM BELIECTBA U BUJIOM XUMHYECKOW CBSI3HU, MEXKTY HOHHOMN
CBSI3BI0 M KPUCTAINIMYECKUM CTPOCHUEM BELIECTBA, MEXIY
KPUCTAITTINYECKUM CTPOCHUEM BEIIECTBa U €ro GU3NYecKUMU
CBOWCTBAMM

59

KoBanenTHas xumMmueckas CBSI3b

OOBACHSIIOT YTO TaKOE KOBAJIECHTHAS CBA3b, BAJICHTHOCTb.
CocTaBisIOT CXeMbl 00pa30BaHUs KOBAJICHTHOW HETOJISIPHOU
XUMHYECKOM CBSI3H. MICIONMB3yIOT 3HAKOBOE MOJIETMPOBAHMUE.
OnpenensoT THI XUMHYECKOU CBSI3U MO (hOpMYJIe BEIIECTRA.
[IpuBOAST IpUMEPHI BELIECTB C KOBAJICHTHOM CBSI3BIO.
VYcraHaBIMBalOT MPUYUHHO-CIIEICTBEHHBIE CBS3H MEXKY
COCTaBOM BELIECTBA U BUJIOM XUMHUYECKOU CBSI3H, MEXKITY
KOBAQJICHTHOM CBSI3bI0 M KPUCTAIIIMYECKUM CTPOCHHUEM BEIIECTBA,
MEXy KPUCTAJUIMYECKUM CTPOCHHUEM BEIIECTBA U €T0
(bU3NYECKUMHU CBOMCTBAMHU

60

KopanenTHas [oJsIpHasa
XHUMHNUYCCKas CBA3b

OOBACHSIOT UTO TaKOE KOBAJICHTHAS TMOJISIPHAS CBSI3b,
3IEKTPOOTPHUIIATETHFHOCTD, BOBTOHKA WJIM CyOIMMaITs.
CocTaBISIOT CXeMbl 00pa30BaHUs KOBAJICHTHOM TOJISIPHOM
XUMUYECKOH CBsI3U. VICIONIB3yIOT 3HAKOBOE MOJICITMPOBAHHME.
XapakTepu3yrT MEXaHU3M 00pa30BaHUs MOJIIPHON KOBaJICHTHOM
cBs13u. OnpeaessaoT THII XUMUYECKOU CBSI3U 0 (hopMyIie
BemiecTBa. [IpUBOIAT TpPHMEPHI BEIIECTB ¢ KOBAJIGCHTHOM
MOJIIPHOM CBSA3BI0. Y CTaHABJIMBAIOT MPUYMHHO-CJICICTBECHHBIC
CBSI31 MEXy COCTAaBOM BEIIECTBA U BUJIOM XHUMHYECKOU CBS3H,
MEXy KOBAJICHTHOM CBSI3bIO M KPUCTALTMYCCKUM CTPOCHUEM
BEIIIECTBA, MKy KPUCTAJUTMYECKHUM CTPOCHHEM BEIIECTBA U €TI0
dbuszndeckumu cBorictBaMu. COCTaBISAIOT GOPMYJIBI OMHAPHBIX
COEIMHEHUH 10 BAJICHTHOCTU U HAXOJSAT BAJIGHTHOCTH 3JIEMEHTOB
o Gopmyre OMHAPHOTO COCTMHEHHSL.

61

Metannnyeckas XMMHYECKas
CBA3b

OOBSACHSIOT YTO TAKOE METAJIINYCCKAS CBS3b.

CoCTaBIAIOT CXEMBI O6pa3OBaHI/I$I METATUYECKON XUMHUUYECKOM
cBs3U. Mcrionib30BaTh 3HAKOBOE MOJCIUPOBAHUC. XapaKTepI/I?»YIOT
MCXaHU3M O6pa3OBaHI/I${ METAJUINYECKOM CBS3U.

OnpenenﬁmT THUII XMMHYECKOM CBS3U MO (bOpMyJ'IC BCIICCTBA.
HpI/IBO)I}IT IMPUMCPLI BEIICCTB C METAIUIMYECKOM CBS3BIO.
YcTaHaBiIuBaOT IMPUYINHHO-CICACTBCHHBIC CBA3U MCKIY

COCTaBOM BEIIIECTBA U BUJIOM XMMHUUYECKOM CBA3U, MCKIY




METAJUINYECKOM CBSI3bI0 M KPUCTAJUINYECKUM CTPOCHUEM
BEIIECTBA, MEX/Ty KPHUCTAUNTMYECKAM CTPOCHUEM BELIECTBA U €TO
($U3nIeCKUMU CBOWCTBAMH.

62 CrereHb OKUCIICHUS OOBACHSIOT YTO TAKOE «CTCIICHb OKHUCIICHUS, «BAJICHTHOCTD.
CocraBisitor  (opMylibl  OMHAPHBIX COCTUHEHH Ha OCHOBE
oOmiero crioco0a X Ha3BaHUH.

CpaBHUBAIOT BaJICHTHOCTh U CTEIICHb OKUCIICHUS. PaccuuThIBarOT
CTCTICHH OKUCJICHHSI 110 (OpMYIaM XUMUYCCKUX COCTMHCHUN
63 | OkHCITUTEIBHO- OOBACHSAIOT YTO TaKO€ OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC
BOCCTaHOBHTEIIBHBIC PEAKITUU peakuud, OKUCITUTENb, BOCCTaHOBUTEb, OKHCIICHUE,
BOCCTaHOBJICHHE.
64 |OkHCTUTEIEHO- Knaccudumupyror XAMHWYECKAE PEAKIMH 10 MPHU3HAKY
BOCCTaHOBHTEJIHHBIC PEAKIIHH «M3MEHEHHE CTETICHEH OKUCIICHUS JIEMEHTOB.
Onpenensitor OKHUCITUTEh ¥ BOCCTAHOBUTEJb, IPOIECCHI
OKHCIICHUS U BOCCTAHOBJICHUSI.
65 |OO6oOmenue u cucreMaruzanus | OOOOMIAIOT M CHCTEMATU3UPYIOT CBOM 3HaHMS 1O Teme: «I13 u
3HaHu# 1o Temam: «I13 u I[ICX5» u «Crpoenue Bemecrsa. OBP». [IpuMenstoT Ha
HCX9» n «Crpoenne BeIECTBA. | mpakTrKe paHee H3ydeHHBIH MaTepral, paboTas 1o IPYIIam ¢
OBP» 3a[JaHUSMH Pa3HOTO YPOBHS CJIOKHOCTH
66 | KoHTpombsHas pabota o temam: | [IpuMEHSIOT Ha MpaKTUKE paHee N3YUECHHBIH MaTepual, padoTas
«I13 u [ICXD2» u «Ctpoenne 10 TPYIIAaM C 3aJJaHUSMHU Pa3HOTO YPOBHSI CIIOAKHOCTH,
Beniectsa. OBPy BBITIOJTHSIOT KOHTPOJBHYIO paloTy.

67 Pemenne pacyeTHbIX 3a1a4 PemraroT pacueTHbie 3a1a9n.

68 | [IpomexxyTouHas aTTecTamus [IpuMeHSIOT Ha MPAaKTUKE paHee N3YYCHHBIM MaTepua, padoTas
0 TPYIMIAaM C 3a/IaHUsIMU Pa3HOTO YPOBHS CI0KHOCTH,
BBITIOJIHSIOT KOHTPOJIbHYIO paboTy.

9 kJaacc
Ne Tema ypoka Buabl yueOHo# nesiTeJIbHOCTH
n/n
IToBTOpeHue n 0000MIeHNe cBeleHUI M0 Kypcey 8 kiacca. XumMuuyeckue peakuu (5 1)

1 | Knaccudukanus XapakTepusyloT OKCUIbI, TUIPOKCH B (OCHOBaHUS, aM(bOTepHbIE
HEOPraHMYECKUX BEIIECTB U UX | TUAPOKCHUIBI, KUCIOPOIACOAEPIKAIINE KUCIOTHI) U COJH MO IUIaHY:
HOMEHKJIaTypa cocCTaB, criocoObl 00pa3oBaHMs Ha3BAHUM, XapaKTepHbIe CBOMCTBA

u nonydenue. Knaccubunupyror oKCuIpl, THIPOKCUIBI
(ocHoBaHus, aMPOTEPHBIE TUAPOKCUIBI, KUCIOPOICOACPIKAIIIHE
KUCJIOTHI) U COJIU TI0 PA3IMYHBIM MTPU3HAKAM. YdaTcs
MOJATBEPXKJIATh XapaKTePUCTUKY OTACIbHBIX PEICTaBUTENCH
KJIACCOB HEOPraHMYECKUX BEIIECTB YPaBHEHUSIMU
COOTBETCTBYIOIIUX peakluil. PackphpIBaroT B3aMMOCBSI3b MEXKIY
KJIACCAMM HEOPraHWYEeCKHX COCTUHEHHH, KaKk TeHETHYECKYIO

2 | Knaccudukanus xumuueckux | OOBSICHSIOT MOHATUS «XUMUYECKas PeaKIUs», «PEaKIuu
peaxiuii o pa3anuHbIM COEIMHEHUS», «PEaKIIUU PA3I0KEHU», «PEAKIIUU 0OMEHAY,
MpU3HAKaM «pEaKiy 3aMeIIeHHs», «PEaKIIUN HeUTpaIu3aiumy,

3 | BxoaHas nquarHoctudeckas «OK30TEPMUYECKUE PEAKIIUN», «IHTOTEPMUUIECKHIE PEaAKIIUN,

pabota

((O6paTI/IMLIC pCakuum», «HCOGpaTI/IMBIC pcaKkuum»,
COKHUCIIUTCIbHO-BOCCTAHOBUTCIIBHLIC PCAKIITUN, «<TOMOT'CHHBIC
peakuum», «KreTCPOreHHbIC PCAKIUN», KKATATUTUYCCKUC PCAKIIUN,
(HCKATAJIMTUYICCKHUC PCAKITUND, «TEeII0BOM B(I)q)eI(T XUMHYECKOM




peakiuny. KiaccupummpyoT XuMHIECKUEe PEaKIHH T10
pa3NUYHBIM OCHOBaHUAM. OTNpeesioT OKUCIUTEIb U
BOCCTaHOBUTEIb, IPOLIECCHI OKUCIIEHUS U BOCCTAHOBJICHHUS.
Habumo1a10T 1 OMHCHIBAIOT PEAKITNN MEKy BEIIECTBAMU

[TonsiTue o ckopocTu
XUMHYECKON PEaKIUU.

OOBACHSAIOT YTO TAKOE «CKOPOCTh XUMHUUYECKOM peakLum».
IAPTYMEHTHPYIOT BbIOOD €IUHUI] U3MEPEHUS. Y CTAHABIUBAIOT

Karanus

MPUYMHHO-CIICJICTBEHHBIE CBS3H BJIMSHUS PA3IMYHBIX (PAKTOPOB Ha
CKOPOCTh XUMHUYECKHUX peakiuii. HabmogaroT u onmuceIBarOT
[PEAKIIMU MEXIY BEIIECTBAMHU C IMOMOIIBIO PYCCKOTO (POJIHOTO)
SI3bIKA U S3bIKA XUMHH. [IpOBOAST OMBITHI, TOATBEPKIAIONINE
3aBUCUMOCTb CKOPOCTH XUMUYECKOW PEAKIIMH OT PA3THUHBIX
(akTOpoB

XuMnueckue peakuuu B pacraopax (10 u)

DNEeKTPOTUTHIECKAS
JIMCCOTIHALINS

XapakTepu3yroT MOHATHUS «AJIEKTPOJUTHYECKAS JUCCOLUALIAS,
«QIEKTPOJIUTBD?, «HEIIEKTPOJIUTEL. Y CTAHABIMBAKOT IPUYMHHO-
CJIEICTBEHHBIE CBSI3M MEXy IIPUPOAOH IEKTPOJIUTA U CTENIEHBIO
€ro JUccouranuu. Y CTaHaBIMBAOT IIPUYNHHO-CIIEICTBEHHBIE
CBSI3U MEXy TUIIOM XMMHUYECKOM CBSA3H B JJICKTPOJIUTE U
MEXAaHU3MOM €TI0 JUCCOLUAINN.

OCHOBHBIE TOJIOKEHUS
TEOPHUH IEKTPOIUTHIECKON
muccormaruu (TO/1)

XapakTepu3yIoT MMOHIATHS «CTEIICHb AUCCOIHAIIIIY, «CHIIBHBIC
AIEKTPOJIUTHIY, «CIIA0BIE IIEKTPOIUTHI», KKATHOHBI), KAHUOHBD,
«KHCIIOTBI», «OCHOBAHUS», «coJ». COCTaBIIIIOT YpaBHECHHS
3JIEKTPOJIUTUYECKON JUCCOIUAIIMU KUCIIOT, OCHOBAHUH U COJICH.
NnmrocTpupyroT mpuMepaMu OCHOBHBIE TTOJI0KEHUS TEOPHH
AIEKTPOJIUTUYECKON JTUCCOIHAITIH.

Pa3nm4aroT KOMIIOHEHTHI I0KA3aTeNIbCTB (TE3UCOB, APTYMEHTOB H
(bopMBI TOKA3aTEIbCTBA)

XUMHUYECKHE CBOMCTBA KUCJIOT
B cBeTe TO/]

XapakTepusyloT 0011Me XUMUYECKIE CBOWCTBA KUCIIOT C TIO3HIIMIMA
TEOPUHU AIEKTPOIUTHUECKON aucconuanuu. CoCTaBIsSIIOT

XUMHAYECKHE CBOMCTBA KUCJIOT
B cBeTe T/

MOJIEKYJISIpHBIC, TIOJTHBIE U COKpAIEHHBIC HOHHBIC YPaBHCHUS
peaKIuii ¢ y4acCTHEM KHUCIOT. APTyMEHTHPYIOT BO3MOXKHOCTh
NPOTEKAHUS PEAKIUH C y4acTHEM KHUCIIOT Ha OCHOBE TpaBUIIa
beprosuie u psiia aKTUBHOCTH MeTaIOB. [IpOBOIST ONBITHI,

IO JITBEPKIAIOIINE XUMUYECKUE CBOWCTBA KUCIIOT, C
coOJIIO/ICHHEeM TIPaBUJI TEXHUKHU Oe3onacHocTu. HabmromaroT u
OIHMCBIBAIOT PEAKIIUU C YYACTUEM KHUCIIOT C TIOMOIIBIO PYCCKOTO
(potHOTO) SI3BIKA U S3bIKA XUMHH

10

XHUMHYECKHE CBOMCTBaA
OCHOBAHMM B CBETE TEOpUHU
BIEKTPOTUTHIECKOM
MUCCOLTUAIMU

CoCTaBISIOT MOJIEKYJISIPHBIE, [TOJIHBIE M COKPAIlEHHbIE HOHHBIE
YpaBHEHMS PEaKLUH C yuaCTHEM OCHOBAaHHNA. ApryMEHTHPYIOT
BO3MO>KHOCTb MIPOTEKaHMs PEAKLUN C y4acTUEM OCHOBAHUH Ha
ocHoBe npasuiia beprosuie. IIpoBoAAT ONBITEL, OATBEPKAAIOIINE
XMMHYECKHE CBOMCTBAa OCHOBAHUH, C COOJIOJICHUEM TPABUI
TEeXHUKHU Oe3onmacHOCTH. HaOmronatoT ¥ OMMChIBAOT peakiuu ¢
y4acTHEM KHUCIJIOT € TIOMOIIBIO PYCCKOTO (POJHOTO) SA3bIKA U S3bIKA
XUMHUHU

11

XUMHUEeCKHE CBOMCTBA CoOJieil B
CBETE TEOPUHU
PIEKTPOIUTUIECKO M
MUCCOLTMAINU

XapakTepusyrT 00Iue XUMHIECKIE CBOMCTBA COJICH ¢ MO3UIIHMA
TEOPHUH IEKTPOIUTHUECKON uccoruanuu. CoCTaBIsOT
MOJIEKYJISIPHBIE, TIOJTHBIE U COKpAIIEHHBIE MOHHBIE YPAaBHEHUS

peakiuil ¢ ydacTueM coJieid. ApryMEHTHPYIOT BO3MOKHOCTh




MPOTEKAHUs PEaKLUi C y4acTUEM COJIeH Ha OCHOBE MpaBujia

Bbeprose. IIpoBOAsT ONMBITHI, MOATBEPKIAIOIINE XUMUYECKUE

CBOMCTBa COJICH, C COOJIIO/ICHUEM TIPABUI TEXHUKH 0E30MMaCHOCTH.
Habmo1aroT 1 ONMMCHIBAIOT PEAKIINH C yYACTHEM COJICH C
MOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U S3bIKA XUMHUU

12

[TonsiTue o ruaponu3e coJien

YcraHaBIMBAIOT 3aBUCHMOCTh MKy COCTAaBOM COJIU H
XapaKkTepoM IHIpOoJn3a. AHATM3UPYIOT Cpeay PacTBOpa COJH C
MIOMOILIBIO UHIMKATOPOB. [[pOrHO3UPYIOT TUIT TUIPOJIM3a COJIM HA
OCHOBE aHaJIM3a ero (GopMyITbl
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[L.p. Ne 1. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJa4 11O
Teme «IJIEKTPOJTUTHICCKAs
JIICCOITAITHSD)

Vuarcs oOpamiatbCss C Ja0OpaTOPHBIM O0OpPYIOBAHHEM U
HaneBaTeJII)HI)IMI/I HpI/I60paMI/I B COOTBETCTBHU C HpaBI/IJIaMI/I
TeXHUKH Oe3omacHocTH. HaOmromaroT CBOMCTBA 3JIEKTPOJIUTOB U
HpOI/ICXOI[ﬂHII/IX C HHUMH 5[BJ'ICHI/II>1. Ha6m011a}oT U OIIHNCBIBAKOT
peakIMM C y4acTHEM ODJIEKTPOJUTOB C IMOMOIIBIO €CTECTBEHHOTO
(pycckoro wiu pogHOro) s3blKa U fA3bIKa XUMUHU. DOpPMYIHPYIOT
BBIBOABI 110 pe?;y.]'[BTaTaM HpOBe]IeHHOFO BKCHepI/IMeHTa

14

O06o00mmenue u
cUCTEMAaTH3aIHs 3HaHUH 110
Teme «XUMHYECKHE PEeaKIUn
B pacTBOpPax dJIEKTPOJIUTOB)

O060011aI0T ¥ CUCTEMATU3UPYIOT CBOM 3HAHUS T10 TEME:
«XUMHUYECKHE PEAKLIUH B PACTBOPAX JIEKTPOJIUTOBY. [[puMeHsroT
Ha IIPAaKTHKE paHee U3ydeHHBIA MaTepuall, padoTas 1o TPYIIIaM ¢
3aJIaHUSAMU PA3HOTO YPOBHS CIIOKHOCTH

15

K.p.Ne 1 o Teme
«XMMHUYECKUE PEAKIIUH B
pacTBOPax MEKTPOIUTOBY

[IpumeHsIOT Ha MpaKkTUKE paHee U3Y4YeHHBII MaTepual, padoTas 1o
TpyIIaM € 3aJaHUSIMU PA3HOTO YPOBHS CJI0KHOCTH, BBITIOJIHSIOT
KOHTPOJIBHYIO PaboTy.

Hemetanjbl U ux coeanHenus (25 4)
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OO6m1ast XxapaKTepuCTUKA
HEMETaJJIOB

OOBACHAIOT UTO Takoe HeMeTaubl. CpaBHUBAIOT aJIJIOTPOITHBIC
BHUJIOM3MEHEHUS KUCTIOpoa. PacKpeIBaTh MPUYMHBI aJNTIOTPOITHH.
XapakTepu3yrT XUMHUECKHE 3JIEMEHThI-HEMETaJUTBI U TIPOCTHIE
BEIIIECTBA-HEMETAIIIBI: CTPOCHHUE, (PU3NUECKHE U XUMUUCCKHE
CBOMCTBa HEMETAIIIOB. OOBSICHSIOT 3aBUCHUMOCTDh OKHUCITUTEIHHO-
BOCCTAHOBUTEJIBHBIX CBOMCTB 3JIEMEHTOB-HEMETAIIOB OT MX
nosioxkeHus B [leproaudeckoil cucTeMe XUMUYECKHUX DJIEMEHTOB

17

Obmas
XapaKTePUCTHUKA JIIEMEHTOB
VIIA rpynmsl — rajoreHoB

XapakTepusyloT CTpOeHUe, GU3NYECKUE U XUMUUECKHUE CBOMCTBA,
MOJIy4YeHUE U IPUMEHEHHE raJIOTeHOB B IU1aHe o01Iero,
0COOCHHOTO U €IMHUYHOTO. Y CTaHABIMBAIOT MPUYUHHO-
CJIEICTBEHHBIE CBS3U MEXKy CTPOCHHEM aToMa, XUMHUYECKOH
CBS3bI0, TUIIOM KPUCTAJUIMYECKOHN PEHIETKH raloreHoB, UX
(bU3NYECKUMU U XUMUYECKHMH CBOWCTBAMU

18

COGI[I/IHCHI/ISI rajJorcHoB

XapakTepu3yloT COCTaB, (pU3MYECKHEe W XHMHYCCKHE CBOMCTBA,
MOJy4eHHe ©  [PUMEHEHHE  COCAMHEHHH  rajoreHoB ¢
UCII0JIb30BAHUEM PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XHUMHHU.
HazpiBaroT coeqHEHUS TAIOTEHOB 10 (DOPMYJIE M COCTABJISIOT (]
OpMyNbl 1O WX Ha3BaHUIO. YCTAHABIMBAIOT PUYUHHO-
CJICICTBEHHBIC CBSI3M MEKJIY XHUMHUYECKOW CBSI3bIO, THIIOM
KPUCTAJUTMUECKONW  PEIIeTKH  COCIMHEHUN  TaJoreHOB,  HX
(GU3MYECKUMU U XUMHUYECKUMHU CBOHCTBAMH.

[TpoBosT, HAOMIOMAIOT M OMUCHIBAIOT XUMHUYECKHA HKCIEPUMEHT
M0 PACMO3HABAHUIO TAJOTEHU]I-MOHOB C COONIOJCHHEM TIPaBHI
TEXHUKH O€30I1aCHOCTH.

BhIMOSHAIOT pacyeTsl MO XUMUYECKUM (opMmysaaM W ypaBHEHUSIM
peakiuii, IPOTEKAIOIINX C YIaCTHEM COeIMHEHUN rajJoreHOB
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[Lp.Ne 2. «M3yueHue cBOICTB

VYuarcsi oOpamarecsi ¢ J1a0OpaToOpHBIM  O00OpYIOBAaHUEM H




COJITHOM KHUCJIOTBI»

HarpeBaTCJIbHbIMHA HpI/I60paMI/I B COOTBCTCTBUU C IIpaBUIaMU
TexHUKH Oe3omacHocTH. HaOmaromaroT CBOMCTBA DIICKTPOJUTOB U
nmpoucxoadmmx ¢ HHUMHA SIBJICHUH. Ha6n1011a}oT 1 OIIMChIBAKOT
peakluuu C y4aCTHEM 3JIEKTPOJIUTOB C MOMOIIBIO €CTECTBEHHOTO
(pycckoro wiu pogHOro) s3blka U A3bIKa XUMUU. DOpPMYIHPYIOT
BBIBO/JIBI 11O pE3yJibTaTaM NPOBCACHHOI'O SKCIICPUMCHTA
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OO01as XxapakTepucTUKa
aneMeHToB VI A -
xanbkoreHoB. Cepa

JlatoT 00Iyr0 XapakTepUCTHKY aTomaMm, MPOCThIM BELIECTBAM U
COCIUHCHHUAM XaJIbKOI'€HOB B 3aBHUCHUMOCTH OT HUX IIOJIOKCHHS B
[Iepnoanueckoil cucteme. XapakTepu3yroT CTPOCHUE, AITIOTPOIINS,
q)I/I3I/I‘~IeCKI/IC U XUMHUYCCKUEC CBOﬁCTBa, MMOJIY4YCHHUEC U IIPUMCHCHUC
CCPBLI. YcranaBauBaroT MMPUYINHHO-CIICACTBCHHBIC CBA3U MCKIAY
CTPOCHHUEM aTOMa, XUMHYECKOU CBA3bI0, TUIIOM KpHCTaHHH‘{eCKOﬁ
pEeMETKY cephl, €€ PU3NIECKUMHU U XMMHUYECKUMHU CBONCTBaMHU.
BbInonHAIOT pacuéThl 0 XUMUYECKUM (GOPMYJIaM U YpPaBHEHUSIM
peakuui, IpOTEKAIOINX C Y4aCTHEM CEPBI.

21

CepoBo10pO U CYIIb(UIBI

XapakTepusyloT cOCTaB, pU3NUECKHE U XUMUYECKUE CBOMCTBA,
MOJTy4€HUE U IPUMEHEHUE COSMHEHUN CePhl B CTETIEHU
OKHUCJIEHHUS -2 C UCIIOJIb30BaHUEM PYCCKOTO (POJIHOTO) A3bIKA U
a3blKa XUMUK. Ha3bIBaloT coelMHEHNs Cephl B CTENIEHU
okucieHus -2 o gopmyne u CoctapisioT GOpMYIIbI 10 UX
Ha3BaHH10. COCTaBISAIOT MOJIEKYJIIPHbIE U MOHHBIE YPaBHEHHUS
peaKkuuii, XapaKTepHU3yIOIHEe XUMUIECKHE CBOMCTBA COEAMHEHMI
Cepbl B CTETNIEHU OKUCIICHHUS -2.
OnuchIBalOT NPOLECChl OKUCIEHUSA-BOCCTAHOBIICHHUSI, ONPEACIISIOT
OKHCIIUTEIb W BOCCTAHOBUTENb W COCTABIISIOT AJIEKTPOHHBIN
OaJlaHC B PEAKITUAX C YIaCTHEM CEpPbI B CTCTICHU OKUCIICHUS -2.
VYcranaBnuBaroT IIPUYMHHO-CIEACTBEHHBIE  CBSI3U  MEXIY
XUMHYECKOM  CBSI3bIO, THUIIOM  KPUCTALIMYECKON  PEHIETKH
COEJIMHEHUN cephl, UX PU3NUECKUMH U XUMHUYECKUMHU CBOMCTBAMU
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KI/ICJ'IOpOI[HBIe COCIANHCHUA CCPBL

3anuceiBaloT (HOPMYIBI OKCUIIOB CEephl, HAa3bIBAIOT UX, OMHCHIBAIOT
CBOMCTBa Ha OCHOBE 3HAHUN O KHCIIOTHBIX OKCHJIaX.
XapakTepus3yloT cOocCTaB, (U3MYECKHEe M XHMHUYECKHE CBONCTBA
CEpHOM KHCIIOTBI KaK AJICKTPOJIUTA C HCIOJIb30BAHHEM DPYCCKOTO
(pomHoro) si3pika U si3pika XUMHUHU. COCTaBISIIOT MOJEKYISIpHBIE U
VMOHHbIE YpPAaBHEHUS pEaKUUW, XapaKTePU3YIOIINX XUMHUYECKHE
CBOMCTBA CepHOM KUCIOTHI. Pacmo3HaioT cynbgaT-HOHBI.
XapakTepus3yloT CBOWCTBAa KOHIEHTPUPOBAHHON CEPHOUM KHCIIOTHI
KaK OKHCJIMTENS C UCIOJIb30BAHUEM PYCCKOTO (POTHOTO) sS3bIKa U
s3pika  XuMuU.  COCTaBIAIOT  ypaBHEHUS  OKUCIUTEIBHO--
BOCCTaHOBUTEIBHBIX PEAKIIUIl METOJOM AIIEKTPOHHOTO OallaHca.
BrInoNHAIOT pacdéTsl M0 XUMHUYECKUM (HOpMyTIaM U ypaBHEHUSIM
peaKkLnii, MPOTEKAIOIIHNX C YJaCTHEM CEPHOU KUCIIOTHI.
HabnroaroT 1 onmuchIBalOT XUMUYECKUN AKCIEPUMEHT
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ILp. Ne 3. «M3yueHue cBOHCTB
CEPHOM KHUCIIOTBD»

VYuarcs oOpamarecss ¢ J1abOpaTopHbIM  OOOpYIOBAaHUEM U
HarpeBaTelIbHBIMM NPUOOPaMU B COOTBETCTBHUM C IpaBUJIAMH
TeXHUKU OezomacHocTH. HaOmronatoT cBOWCTBa 3J1EKTPOJIUTOB U
NPOUCXOJAIIMX C HUMHU sBIeHMHA. HaOmomaroT W ONHMCHIBAIOT
peakuuu C y4aCTHEM JJIEKTPOJIUTOB C IOMOINBIO €CTECTBEHHOIO
(pycckoro WM pOJHOTO) si3bIKa M sA3bIka XUMUU. DopMyIHpyroT
BBIBOJIBI 110 PE3YJIbTaTaM IPOBEIEHHOIO SKCIIEPUMEHTA
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OOmas
XapaKTepUCTHKAa XUMHYECKHUX
aneMeHToB VA rpynnsl. A30T

JlaroT 0O0IIyr0 XapaKTepUCTHKY aToMaM, MPOCThIM BEIIECTBAM U
COCIMHEHUSIM MMHUKTOTEHOB B 3aBUCHUMOCTH OT UX TOJIOKEHUS B
[Tepuomudeckoii cucteme. XapakTepu3ylT CTpoeHue, pusndeckue
U XHMHYECKHE CBOICTBA, MOJy4Ye€HHWE M MPUMEHEHUE a30Ta C
HCIIOJIb30BAHUEM PYCCKOTO (POJHOTO) SI3bIKA U SI3bIKA XUMUHU.
HaspiBaror coeamHeHust a3ota 1o (opMylne H  COCTaBISIOT
GopMynBl IO WX Ha3BaHWIO. YCTaHABJIMBAIOT MPUYHHHO-
CJICICTBEHHBIC CBSI3M MEXKAY CTPOCHMEM aToMa M MOJIEKYJIbI,
BUJIOM XHMHYECKOW CBSI3U, TUIIOM KPUCTAJUIMYECKON PEHIETKH
a30Ta 1 ero (PU3MIECKUMH U XUMUYCCKUMU CBOMCTBAMU.
BrITIOHSAIOT pacu€Thl 0 XUMHYECKUM (OopMyJIaM B ypaBHEHHUSIM
peakuui, IpOTEKaIOIINX C y4acTHEM a30Ta

CoctaBnaoT  (GopMyiabl 10 WX Ha3BaHHSAM.  3alHMCBHIBAIOT
MOJICKYJIIPHBIC | HIOHHBIC YPAaBHEHHSI PEAKIIHH, XapaKTePU3YIOIIHE
XUMHUYECKHE CBOMCTBA aMMHakKa M cojeid amMMoHusg. CoCTaBIISIOT
YPaBHEHUS OKHCIUTEILHO- BOCCTAHOBHTEIBHBIX pEaKIUd ¢
y49acTHEM aMMHaKa ¢ IIOMOIIBI0 AJIIEKTPOHHOTO OajaHca.
YCTaHABIMBAIOT TPUIHHHO-CIICJICTBEHHBIC CBSI3U MEXKIY BHJIAMHU
XUMHUYECKUX CBS3€H, THIIAMU KPHUCTAUTMYECKUX PEIIETOK aMMHUaKa
U cojle aMMOHHMS H WX (U3HYESCKAMH W XUMHYECKUMU
cBoiictBamu. [IpoBoasAT, HAOMIOZAIOT W OMHCBHIBAIOT XUMHYECCKHM
AKCIIEPUMEHT TI0 PACIIO3HABAHWUIO HIOHOB aMMOHHSI C COOJTI0/IEHUEM
MIPaBHII TEXHUKH 0€30TIaCHOCTH.

BreimonHsAt0T pacy€Thl M0 XMMUYECKUM (opMysiaM ¥ ypaBHEHUSIM
peaKkIuii, IMPOTEKAIOIINX C yYaCTHEM aMMHaKa

[Tomydaror, coOMparOT M pacmo3HAlOT aMMHakK. PaboTaror ¢
71a00PaTOPHBIM 00OPYIOBAaHUEM M HarpeBaTeIbHBIMU IPHOOpaMU B
COOTBETCTBUH C MPaBUJIAMH TEXHUKH Oe3omacHocTH. HabmomaroT
U OIMCBHIBAIOT XMMHYECKHH IKCICPUMEHT C TOMOIIBIO PYCCKOTO
(pomHOrO) si3BIKAa M fA3bIKA XUMHUU. DOPMYIHUPYIOT BBIBOJBI IO
pe3ysibTaTaM IPOBEIECHHOro 3KcrepuMeHTa. COTpYyIHHUYAIOT B
nporecce ya4eOHOTO B3aUMOJICHCTBHS TP paboTe B TpyIax

25 | Ammuak. Coa aMMOHHASA

26 I1.p.Ne 4 «Jlomyaenue
aMMHMaKa ¥ U3y4eHHUE ero
CBOIICTBY

27 Kucnoponaconepxamiue
COEQUHEHNS a30Ta

28 [Kucnopoaconepxaiue

COCAMHCHUSA a30Ta

3anuceIBaloOT peaKHHﬁ, XapaKTCPpU3yrOIHuC XUMHYCCKHEC CBOMCTBA
OKCHJIOB a30Ta.Y CTaHaBJIMBAIOT NPUYHNHHO-CICACTBCHHLIC CBA3U
MCXKIAY BHIAOM XUMHYECKOM CBA3H, THIIOM KpHCTaHHI/I‘IGCKOﬁ
peH_IéTKI/I OKCHJOB a30Ta MU HX (1)I/I3I/I‘ICCKI/IMI/I Hn XUMHUYCCKHUMHU
CBOﬁCTBaMH.XapaKTepI/I3YIOT COCTasB, d)I/ISI/I‘ICCKI/IC n XUMHUYCCKHUC
CBOMCTBAa a30THOM KHCJIOTBI Kak QJICKTPOJINTA, HNPHUMCHCHHUEC C
HCIIOJIb30BAHUEM PYCCKOI'O (pOI[HOFO) SA3bIKA U A3bIKa XUMHH.
3anuchIBaIOT MOJICKYJIAPHBIC W HWOHHBIC YPAaBHCHUA peaKL{HfI,
XapaKTCPU3YIOIMUEC XUMHNYCCKHEC CBOMCTBA a30THOM KHCJIOTHI Kak
BHGKTpOHI/ITa.HpOBO)IﬂT, Ha6J'IIOJIaIOT U OIHMCBHIBAIOT XHMUYECKHM
OKCIICPUMCHT, XapaKTepI/ISyIOH_IHﬁ CBOMCTBA a30THOM KHCIIOTHI KakK
DJICKTPOJHUTA, C CO6J'IIO,I[CHI/IGM IMpaBHUJI TCXHUKU 0e30IMacCHOCTH.
XapaKTCpI/ISYIOT A30THYIO KUCJIOTY KaK OKHCJIUTCIIb. CocCTaBisOT
YpaBHCHHA OKUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaxunﬁ,
XapaKTCPU3YIOIIUX XUMHUYCCKUC CBOMCTBA a30THOM KHUCIOTHI KaK
OKHCJIIUTCIIA, C TOMOINBIO 3JICKTPOHHOT'O Oamanca. HpOBOII}IT,




HAOJIOJAIOT U OMUCHIBAIOT XUMUYECKUI IKCTICPUMEHT,
XapaKTePHU3YIOLINI CBOMCTBA a30THOM KHUCIOTHI KaK OKUCIIUTEIS, C
COOIIIOJICHHEM MPABUJI TEXHUKU 0€30aCHOCTH
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docdop u ero coemuHEHUS

XapakTepu3yloT  CTPOCHHE, aUIOTPONHio,  (usmueckue
XAMHWYECKAE CBOWCTBA, TOJydeHHE M TpuMeHeHue ¢docdopa ¢
MCIIO0JIH30BAaHUEM PYCCKOTO (POJHOTO) SI3bIKA U SI3bIKA XUMUHU.
CamocTosTeThHO ONMHUCHIBAIOT cBoicTBa okcupa ¢ocdopa(V) kak
KHCIIOTHOTO OKCHJIAa M CBOMCTBA OPTO(POCPOPHON KHUCITOTHI.
[IpoBoasT, HAOMIOIAIOT M OMUCHIBAIOT XUMUYECKUM IKCIIEPUMEHT C
coOMOIecHUEeM TIpaBWJI TEXHUKH Oe3omacHoCcTH. Pacmosnator
dochar-nons!
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Oobmas
XapaKkTepUCTUKA 3JIEMEHTOB [V
A- rpynnel. Yraepon

Jator oO1Iyr0 XapakTepuCTUKY aToMaM, MPOCTHIM BEHIECTBAM H
COCMHEHUSIM dJIeMeHTOB [V A- rpynmbl B 3aBUCUMOCTH OT HUX
nojokeHuss B Ilepuoguueckoir  cucreme.  XapaKTepU3yIOT
CTpOEHUE, aJUIOTPONHIO, (U3NYECKHE M XUMHUYECKHE CBOMWCTBA,
MOJIyY€HUE U MPUMEHEHHE aMOp(HOTO YIjepoja U €ro COpToB C
UCII0JIb30BAHUEM PYCCKOTO (POJIHOTO) SA3bIKA U SI3bIKA XUMUHU.
CpaBHHMBAIOT CTPOCHUE M CBOMCTBA aiiMa3a U rpadura. ONHUCHIBAIOT
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA yIiiepoa
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Kucnoponconepxamnme
COEJIMHEHUS yriiepoja

XapakTepusyloT coCTaB, (pU3MUeCKHe W XHMHUYECKHE CBOWCTBA,
MOJydeHUE W TTPUMEHEHHUE OKCHUOB YIIepoJia C HUCIOIb30BaHUEM
pycckoro (poIHOTO) s3bIKA M SI3bIKA XUMHHW. Y CTaHABJIMBAIOT
MPUYHHHO-CIICJICTBEHHBIC CBS3M MEXKIY BHJIAMH XUMHYECKUX
CBSI3€H, TUTIAMH KPUCTAJUTMYCCKUX PEIIETOK OKCUIOB yriepoia, ux
GU3MYEeCKUMH W XUMHUYECKMMH  CBOMCTBaMH, a  Takke
npumeHenreM. CoOIIOMAa0T TpaBUjia TEXHUKH 0€30MMacHOCTU TPH
WCIIOJIb30BAaHUU TIE€YHOTO OTOIUICHHS. XapaKTepHU3yKT COCTaB,
bu3nYecKue ¥ XUMHUUYECKHE CBOWCTBA, MOJIYYCHHE M NMPUMEHCHUE
YTOJLHOM KUCIIOTHI U €€ coiell (kapOOHATOB U THAPOKapOOHATOB) C
WCITOJIb30BAHUEM PYCCKOTO (POJHOTO) SI3bIKA U SI3bIKA XMMUHU.
NnnrocTpupyroT 3aBHCHUMOCTh CBOMCTB COJICH YIOJIBHOM KHCJIOTBI
OT uX cocTaBa. [IpoBosAT, HAOIIOAAOT U OTIMCHIBAIOT XUMUYECKUMA
AKCIIEPUMEHT C COOJIFOICHHEM TIPABUJI TEXHUKH 0€30MMacCHOCTH.
Pacnoznaror KapOOHaT-UOH. BhIMOJTHAIOT pacu€Tel 1O
XUMUYECKUM (hOpMyJIaM M YPaBHEHUSIM PEaKIMi, MPOTEKAIOIINX C
y4acTUEM COEIMHEHHH yriaepoaa
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[Lp. No 5. «ITonyuenue
YIJIEKHUCIIOTO ra3a U u3y4eHue
€ro CBOMCTB»

[Tony4yaroT, CcOOMPAaOT W  PACHO3HAIOT  YIVICKHCIBIA  ras.
HalumoaroT 1 ONMUCHIBAIOT XUMHYECKUI SKCIIEPUMEHT C TIOMOIIBIO
pycckoro (pogHOro) si3plka M si3bika XuUMuu. Dopmynupyror
BBIBOJIBI TIO PE3y/IbTaTaM MPOBEICHHOTO KCIIEPUMEHTA.
CoTpysHuuaroT B Tporecce ydeOHOro B3aUMOJCHCTBHUS TIpH
pabote B rpymnmnax
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Yr1eBo10pO bl

XapakTepu3yoT OCOOCHHOCTH COCTaBa M CBOMCTB OpPraHUYECKUX
coenluHeHu.  Pasznuuaror  npenenbHble U HEINPEIEIbHbBIE
yrieBofopoasl.  Has3blBatloT W 3amuCHIBAlOT  (OPMYIIBI
(MONeKynsApHbBIE U CTPYKTYpHBIE) BaKHEHMIIUX IpeaCTaBUTENCH
yriaeBonoposoB. Ilpennararor SKCIEPUMEHT IO PAClO3HABAHUIO
COEMHEHUH HemnpenenbHoro crpoeHus. Habmiogaor 3a Xomom
XMMHMUYECKOTO IKCIIEPUMEHTA, ONUCHIBATh €r0 U JEJaTh BHIBOJBI HA




OCHOBE HaOmofeHui. DUKCHPYIOT pe3ysbTaThl AKCIEPHUMEHTA C
MOMOIIIBI0 PYCCKOro (POJHOIO) $3bIKa, a TaKKEe C TOMOIUIbIO
XUMHYECKHX (GOPMYI U ypaBHEHUH.
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Kucnoponconepxamue
OpraHUYEeCKUE COCTUHEHUS

XapaxkTepusyroT CIIUPTHI, KaK KUCJIOPOACOAEpIKaILUe
opraHuueckue coenuHeHus. KiaccupuuupyroT chonupThl 1O
aTOMHOCTH.

HaspiBaror mnpexacraButeneil ogHO- U TPEXATOMHBIX CIHUPTOB H
3aMMCBIBAIOT U3 (POPMYIIBI.

XapaxkTepusyroT KHCJIOTBI, KaK KUCJIOPOCOAEpIKaILUE
OpraHUYECKUE COEITMHEHUS.

HaspiBator  mpezacraBuTeneil NpeAenbHBIX W HENPEIeNIbHbIX
KapOOHOBBIX KUCJIOT M 3aIIUCHIBAIOT U3 (POPMYIIBI.
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Kpemuuii u ero coequHeHns

XapakTepu3yrT CTPOCHHE aTOMOB M KPHUCTAIIIOB, (pU3HUECKHUE U
XUMHUYECKHE CBOMWCTBA, MOJyYEeHUE M TPUMEHEHUE KPEMHUS C
HCITOJIb30BAHUEM PYCCKOTO (POJHOTO) SI3bIKA U SI3bIKA XHUMUH.

YcranaBnuBaroT MPUYHHHO-CIICACTBEHHBIE  CBSI3U  MEX]Y
CTPOCHHEM  aToOMa, BHIOM  XHMHYECKOH  CBSI3H,  THUIIOM
KPUCTAJUTMYECKON PEImIETKH KpPEeMHHUSA, €ero (pu3uyeckumu U
XUMHYECKIMH CBOMCTBAMH. BBITIOTHSAIOT pacyéThl M0 XUMUYSCKUM
dbopmynamM W ypaBHEHHUSIM pEaKIMii, MPOTEKAIONIUX C yJacTHEM
KPEMHHUS B €r0 COCIMHEHUN. XapaKTECPU3YIOT COCTaB, (DH3NUCCKHUE
U XUMHUYECKHE CBOMCTBA, MOJTyYEHUE M MPUMEHEHUE COCIUHECHHM
KPEMHHSI C HCIIOJIb30BAHUEM PYCCKOTO (POJHOTO) sI3bIKA M S3BIKA
xuMuH. CpaBHUBAIOT TUOKCUBI yIiiepoia U KpeMHUs. ONUChIBAIOT
BOKHEHIIME THUMNBI TPUPOJHBIX COCIUHEHUM KPEMHHS Kak
OCHOBHOTO 3JIeMeHTa JuToCchephl. Pacrmo3HaroT CHIIMKaT-HOH
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CuiukaTtHas
MPOMBIIIIICHHOCTh

XapakTepu3yloT CUIMKATHYIO TPOMBIIIIEHHOCTh U €€ OCHOBHYIO
IPOJYKLHIO. YCTaHABIMBAIOT AHAJIOTHUU MEXK]Y Pa3IMUYHbIMHU
OTPaCIISIMU CUITMKATHOM MPOMBIIIJICHHOCTH
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HonyquI/Ie HEMCETAIJIOB

OnuUCHIBAIOT HAX0XKACHUE HEMETAIIOB B IIPUPO/JIE. XapaKTEPUIYIOT
(bpakIMOHHYIO IEPETOHKY KUAKOTO BO3/IyXa KaK COBOKYITHOCTh
(bU3UYECKUX MPOIECCOB. APTYMEHTHUPYIOT OTHECEHHE aKTUBHBIX
HEMETAJJIOB K OKHUCIUTEIIPHO-BOCCTAHOBUTEIILHBIM IIPOIIeccaM
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[TonyyeHne BaxHENIITUX
XUMUYECKUX COCTMHEHUIN

XapakTepusyloT XUMH3M, ChIPbE, annaparypy, HayuHble
MPUHIIMIIBI U IPOIYKIIUIO IPOU3BOJICTBA CEPHON KUCTOTHI.
CpaBHUBAIOT MPOU3BOJICTBO CEPHON KUCIOTHI C TPOU3BOJICTBOM
aMMUaKa
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O00011IeHNE IO TEME
«HeMeTaisl 1 UX COETUHEHUSI»

[IpoBoAAT OLIEHKY COOCTBEHHBIX IOCTUKEHUN B YCBOCHUHU TEMBI.
Koppektupyror cBOM 3HaHHMS B COOTBETCTBHUHU C IIJIAHUPYEMBIM
pesynbratoM. llodydaroT  XuMHMueckyro  HHpOpMaLUMU U3
pa3IMYHbIX UCTOYHUKOB. IlpeacraBisiior MH(poOpManuoo Mo Teme
«Hemeramnel» B BUJE TaOIuUI], CXeM, OIIOPHOTO KOHCIEKTa, B TOM
yncie ¢ npuMeHenuem cpeacts KT
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K.p. Ne2 1o teme:
«Hemeramnsl u ux
COEJIMHEHUS)

[TpuMeHsIOT Ha IpaKTHKE paHee N3y4eHHBIH MaTepual, padoTas 1Mo
TpylmaM ¢ 3aJaHUsSIMHU Pa3HOTO YPOBHS CJIOXKHOCTH, BBITIOJIHSIOT
KOHTPOJIbHYIO paboTy.

MetaJjuibl u ux coequuenusi (17 4)
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[lonoxeHre METAILJIOB B

[Tepnoanueckoii cucreme,

OOBsicHAIOT  YTO  Takoe  MeTauipl.  Pasnuyaror  opMel
CYHIECTBOBAHMS METAJUIOB: AJIEMEHTHI U IPOCTHIE BEIIECTBA.




CTPOCHHC aTOMOB U KPUCTAJLJIOB

XapakTepu3ylOT  XUMHUYECKHE  DJIEMEHThI-METaulbl M0  HX
nojoxxenuto B Ilepuommueckoit cucreme JI. WN. Menneneesa.
[IporHo3upyroT CBOKWCTBA HE3HAKOMBIX METAJUIOB IO ITOJIOKEHUIO
B Ilepuoauueckoii cucreme XuMHUeckux osiemeHtos [J[. W.
MenpeneeBa. YCTaHaBIMBAKOT  NPUYUHHO-CIEACTBEHHBIC CBS3U
MEXJIy CTPOCHHEM aToMa, BHJIOM XHUMHYECKOW CBS3H, THUIIOM
KPUCTAJUIMUYECKON PEmIETKH METAJJIOB — MPOCTHIX BEHIECTB U UX
COCAMHCHUHN

42

OO01Ime XUMHYECKUE CBOWICTBA
METaJJIOB

OOBSCHSIOT YTO TaKOE€ PAJ AKTUBHOCTH METALIOB. [IprMeHstoT ero
JUTSL XapaKTePUCTUKNA XUMUYECKAX CBOMCTB MPOCTHIX BEIIECTB-
MeTauioB. O000MAIT CUCTEMY XUMHYECKUX CBOMCTB METAJIOB
KaK «BOCCTaHOBUTEJbHBIE CBOMCTBa». COCTABIISAIOT MOJIEKYJISIPHBIE
yYpaBHEHHS PEAKIN, XapaKTEPU3YIOIINX XUMHUECKHUE CBONCTBA
METAJIJIOB B CBETE yUEHUSI 00 OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
poleccax, a peakluu ¢ y4aCTUEM JIEKTPOJIUTOB, IPEACTABIIATh
TaKke U B MOHHOM BHie. Habro1atoT 1 OMHCHIBAIOT PeaKInu
MEX/1y BEIIECTBAMHU C TIOMOIIBIO PYCCKOTO (POJHOIO) SI3bIKa U
s13p1Ka XUMUH. CaMOCTOSITETTHHO TIPOBOIAT OTIBITHI,
MTOITBEPIKTAIOIINE XUMUIECKHE CBOWCTBA METAIIJIOB C
coOJII0ICHUEM MTPaBUJI TEXHUKH 0€30aCHOCTH
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OO011ast XapaKkTeprUCTUKa
HICJIOYHbIX METAJIJIIOB

OOBACHSAIOT  STUMOJIOTUIO  HA3BaHUS  TPYIIBI  IIEJTOYHBIC
MeTautel». JlatoT oOIIyr0 XapaKTepHCTUKY IIEIOYHBIM METajuiam
o WX MNoJiokeHuto B llepmoandeckoid cHUCTEME XUMHUYECKHX
anemenToB J. . Meneneena.

XapakTepu3ylT CTpoeHHE, (PU3NYECKUe U XUMUUYECKHE CBOMCTBA
IIEJIOYHBIX METAJIJIOB B CBETE O0IIEro, 0COOEHHOTO U €IMHUIHOTO.
[Ipencka3piBatOT (pU3NYECKUE W XUMHUYECKHE CBOMCTBA OKCHJIOB H
THUAPOKCHIOB IIEJIOYHBIX METaJJIOB Ha OCHOBE HX COCTaBa H
CTPOEHUS Hu MOITBEPKIATh MPOTHO3BI YpaBHEHHUSMHU
COOTBETCTBYIOMUX peakuuid. [IpoBoaar pacdyéTsl 0 XUMHUYECKUM
dbopMmynamM W ypaBHEHHUSM pEaKIMil, IMPOTEKAIONIUX C yJacTHEM
IIEIOYHBIX METAJUIOB B UX COCTUHEHHI
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OO01as XxapakTepucTuKa
IIEJIOYHBIX METAJJIOB
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OO611ast XxapaKTepucTUKa
[ET0YHO3EMEITbHBIX
METaJIIOB
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OO01as XxapakTepucTuKa
IEJI0YHO3EMETTBbHBIX
METaJJIOB

XapakTepu3yT CTPOCHHE, (U3UYSCKHE U XUMHUYECKHE CBOMCTBA
IEJIOYHO-3€MENLHBIX METAIOB B CBETE OOIIEro, 0COOEHHOro MU
equHUYHOrO. Ilpencka3piBaloT  (QU3MYECKHE W XUMHUYECKHE
CBOMCTBA OKCHJIOB M THAPOKCHUIO0B MeraioB |IA rpymmel Ha
OCHOBE MX COCTaBa MU CTPOCHHUS U IMOJTBEP)KIAIOT IPOTHO3BI
YpaBHEHHSMH COOTBETCTBYIOIIMX PECAKIIUMA.

[IpoBoasaT pacy€rbl MO XUMHYECKHUM (GOpMyJIaM U ypaBHECHHSIM
peaKkiui, MPOTEKAIIUX C YYaCTUEM IIEJIOYHBIX METAJUIOB U UX
COCIMHEHU
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XKeéctkocTh BOIBI M CIIOCOOBI
e€ ycTpaHeHus

OOBACHSIOT 4qTo TaKo¢C (OKECTKOCTD BOJABD). Paznuyaror
BPpECMCHHYIO M IIOCTOAHHYIO JKCCTKOCTH BOJbI. Hpezmara}oT
CITOCOOBI YCTpaHCHUA KECTKOCTU BOJBI. HpOBOI[HT, Ha6J'II-0I[aI-OT 151
ONHUCHIBAIOT XUMHYECKHUI OKCIICPUMCHT, C CO6J'IIOI[CHI/ICM IMpaBHJI
TEXHHUKHU 0€30MacHOCTHU
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[Lp.Ne 6. «Ilonyuenue
JKECTKOU BOJBI U CIIOCOOBI €6
yCTpaHEHUS»

[lomy4yaror, coOupalOT ¥ pacrno3HAIOT YIJIEKUCTBIA  Tas.
Obparatotcs c 1a00paTOPHBIM o0opynoBaHuEM "
HarpeBaTelIbHBIMH NPUOOPaMU B COOTBETCTBUHM C IPaBUIAMH
TEXHUKU Oe3onmacHOCTH. HaOmronaloT M ONUCHIBAIOT XUMHYECKHM




AKCIIEPUMEHT C TOMOIIBIO PYCCKOro (POAHOIrO) sI3bIKa M SI3bIKA
xuMun. QOpMYIHPYIOT BBIBOJBI MO pe3yibTaTaM IPOBEACHHOTO
skcriepumenTta.  CoTpyaHu4aror B mpouecce  y4eOHOTro
B3aMIMOJICHCTBUS MPU pabOTEe B TPYIIax
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IAJTFIOMUHUHN U €T0 COEIUHEHU

XapakTepu3yroT ATFOMAHUH TI0 €ro MoJIoKeHUIo B [lepuoanueckoit
cucreme xumudeckux 3memeHToB J[. . MenneneeBa. OnuchIBatOT
CTpoeHHE, (HU3UYECKHE M XUMHUYECKHE CBOWCTBA AIOMUHHA,
IOATBEPKJIAsl UX COOTBETCTBYIOIMMH YPABHEHUSAMU PEAKLUH.
OOBACHAIOT JBOMCTBEHHBIN XapakTep XMMHMUYECKUX CBOMCTB
OKCH/JIa Y TUJIPOKCUJA AIIFOMUHUS.
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DKeieso
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CoenHeHns Kene3a

XapakTepusylT I0JIOKEHHE kene3a B llepuonumyeckon cucreme
xumudeckux onementoB J[. M. MengeneeBa, 0COOEHHOCTH
ctpoeHuss aroma. ONHCHIBAIOT (PU3UYECKHE U XUMUUYECKHE
CBOMCTBA  jKele3a, MOJATBEPXKJas HUX  COOTBETCTBYIOUIMMU
ypaBHeHUsIMH peakiuil. OOBACHIIOT HAJTUYHE JABYX T€HETHUYECKUX
pANOB coemuHeHHWit skemesa Fe+ m Fe** | YcramasmmBaror
3aBUCUMOCTb 00JIacTeil NMpPUMEHEHHs jKejie3a U €ro CIJIaBOB OT
cBoiictB. IlpoBomsaT pacu€rel Mo XuMuUueckuM Gopmyiam u
YPaBHEHUSM pEeaKlUi, MPOTEKAIOIINUX C Y4acTHEM >Keje3a U €ro
coequHeHni. HaOmomaroT ®W  ONMHCBIBAIOT  peaKkIud  MEXIY
BELIECTBAMHU C TIOMOIIBIO PYCCKOrO (POJHOTO) fA3bIKa U SI3bIKa
XUMUHU

52

[T.p. Ne 7 «Pemenue
PKCTIICPUMEHTAIBHBIX 3a7a4 110
reMe «MeTauibD»

OKCIIEpUMEHTAIBHO ~ UCCIICAYIOT CBOWMCTBA METaNIOB W WX
COCIUHECHUH, pelIaTh OJKCICPUMCHTANIbHBIC 3aladyd 110 TeMe
«Metamney. PabotaroT ¢ 7gabopaTOpHBIM  OOOpPYIOBaHHEM |
HarpeBaTeIbHBIMHA IIPUOOPAMU B COOTBETCTBHH C IPaBUJIAMHU
TEXHUKA Oe3omacHocTd. HaOmromaror cBoiicTBA METAIOB U HX
COCIMHCHUN M SBJICHHUM, MPOUCXOAAMMUX ¢ HUMH. OTHCBIBAIOT
XUMUYECKUNA  OKCIepuMeHT.  DOpMyNmHpYIOT  BBIBOJBI 10
pe3yabTaTaM IIPOBEICHHOr0 SKCIepuMeHTa. Onpenensator (UcXoas
13 yueOHOM 3a7aun) HEOOXOIMMOCTh MCIIOJb30BaHM HAOTIOICHUS
WJIH DKCIIEPUMEHTA
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Koppo3ust MeTaioB U CIiocoObl
BaIlUTHI OT HEE

OOBACHAIOT YTO Takoe Koppo3us. Pa3nuuaroT XUMHUYECKYI0 U
JNEKTPOXUMUYECKYIO  KOppo3uu.  MIUTOCTpUpPYIOT — HOHSTHS
«KOPPO3US», «XUMHUYECKas KOPPO3US», «IIIEKTPOXUMUYECKAs
KOppo3us» NpuMepamu. XapakTepU3ylT CHOCOObI  3alUTHI
METAJIJIOB OT KOPPO3UH

54

MeTasisl B IPUPOJIE.

Knaccubunupyiot ¢hopMbl IpUpOTHBIX COSAMHEHUN METAIJIOB.
XapakTepusyloT oOIIfe CrnocoObl IMOJyYeHUsT METauIoB: IHPO-,
TUAPO- U DIIEKTPOMETALTYPTHH.

KoHkpeTuszupyroT 5T CcHocoObl MpUMepaMu U ypaBHEHUSMU
peaxIuii C COCTaBJICHUEM DIIEKTPOHHOTO OanaHca.

OnuchIBalOT JOMEHHBIN IPOLIECC U ANEKTPOIUTUYECKOE TIOJTyUEHUE
METaJUIOB.

Paznuyaror uépHbie U IIBETHBIC METAIUIBI, YYTYHBI U CTAIIU
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[ToHsiTue 0 MeTaTypruu
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O00011IeHIE 3HAHUHN [0 TEME
«MeTtaiiby

O060011at0T U CUCTEMATU3UPYIOT CBOU 3HAHUS 110 TEME:
«Metamibl». [IpuMEeHSIOT Ha MpaKTHKE paHee N3y4YeHHBIH
Mmartepual, paboTas Mo rpynmnam ¢ 3aJaHusIMU Pa3HOTO YPOBHS
CJI0KHOCTHU

57

KonTpospHast paboT 3 1o teme

[TpuMeHsI0T Ha IpaKTUKE paHee U3yuYeHHBIN MaTepua, paboTas o




«MeTtaiiby

rpyinmnam € 3aJaHUAMUA Pa3HOro ypOBHS CJIIOKHOCTH, BBIIIOJIHAKOT
KOHTPOJIBHYIO padoTy.

XuMHA M OKpy:Kawmas cpena (2 4)

58 Xumuueckas opranm3anus | HHTErpupyroT cBeieHHs 1Mo GU3MUECKON reorpaduu B 3HAHHS O

MJIAHETHI 3eMJIs XUMUYECKON OpraHu3aIii TUIAHEThI. XapaKTePU3yIoT
XUMUYECKUN COCTAB re0JIOTHUYECKUX 000JI0UEeK 3eMIIH.
PaznnuaroT MuHepasibl U TOPHBIE MIOPOJIBI, B TOM YHCIIE U PY/IbI

59 OxpaHna XapakTepusyrT HUCTOYHHUKHU XUMHUYECKOTO 3arps3HEHUS
OKPYXaloIen cpeabl OT okpyxaromieid cpenbl. ONUCHIBAIOT TJIOOATBHBIE SKOJOTUYECKHE
XUMUYECKOTO 3arps3HEHUs npoOJeMbl  YeJIOBEYeCTBa, CBS3aHHBIE  C  XUMHYECKUM

3arpssHeHueM. IlpemiaraloT IMyTHd MUHHMMU3ALMU  BO3JCHCTBUS
XUMHUYECKOTO 3arpsi3HEHUs Ha OKpyKawiywo cpeny. [IpuBonsar
MpUMEPBl MEXIYHAPOIHOTO COTPYAHMYECTBA B 00JIACTH OXpaHbI
OKpYXKalolen cpeibl OT XUMHYECKOTO 3arpsi3HEHNUs
O0001eHNe 3HAHUI M0 XUMHU 32 KYPC OCHOBHOI 1K0JIbL. [ToaroroBka k OcHOBHOMY
rocyJ1apCTBeHHOMY IK3aMeHYy
(019) (7 v)

60 BemectBa [Ipencrasnstor undopmaruoo mo teme «llepuogudeckuii 3aKoH U
ITepuonnueckas cucrema J[. W. MengeneeBa B cBeTe€ TEOpHUH
CTPOCHHS aTOMa» B BHJIC TaOJIMI], CXEM, OTIOPHOTO KOHCIIEKTa, B
ToM yncie ¢ npuMeHerreM cpeacts UKT. BemonHsor TectoBbie
3aganus no teme. Ilpemcrapnsior mHpopManmio Mo Teme «Bumast
XUMUYECKUX CBSI3¢M W THUMBl KPUCTALIMYECKUX  PEIIETOK.
B3anMocCBsI3b CTpOEHUS U CBOMCTB BEIIECTB» B BUJIEC TAOIHI, CXEM,
OIMOPHOT0 KOHCIEKTA, B TOM YHCIIe ¢ npuMeHennem cpeacts MKT

61 X UMHYECKHE PEAKITUU [IpencraBmsitor  mHpopmarmuio 1o  Teme «Knaccudukarus
XUMUYECKUX pEaKkuui 1o pas3audyHbiM npu3HakaM. CKOpoCTh
XUMUYECKUX PpEeaKIui» B BHUAC TaONHIl, CXEM, OIOPHOTO
KOHCIIEKTa, B TOM uyuciae ¢ npumeHenuem cpencts HMKT.
BrinonHsA0T TecTOBBIE 3a/aHus MO Teme. XapaktepuzyroT OBP,
OKHCITUTEIh M BOCCTAHOBHUTEIIb.

62 OCHOBBI XapakTepu3yT 00IIMe, 0COOCHHBIC M HHANBUIyaIbHBIC CBOMCTBA
HEOPraHUYeCKOM KHCIIOT, OCHOBAaHUM, COJIEH B CBETE TEOPUHU DJIEKTPOJIHTHUCCKOU
XHMUHU JTUCCOIMAIIMA.  APryMEHTUPYIOT  BO3MOXHOCTh  ITPOTECKaHUS

63 OCHOBBI XUMUYECKUX PEAaKIMi B PacTBOpPAxX »dIICKTPOJIUTAX HMCXOAS U3
HEOPraHUYECKOM ycioBuii.  KnaccuuuupyroT HEOpPraHMYecKHe BeIIeCTBa 110
XHMUHU COCTaBy MW cBoWcTBaM. IIpuBOIAT mnpuUMEpHl MpeAcCTaBUTEICH

KOHKPETHBIX KJIACCOB M IPYII HEOPraHUYECKHX BEIIECTB

64 [ToBTOpEeHME M 00OOIIEHHE IO BBIMOMHAIOT TECTHI M YIPOKHEHHS, PEIIAoT 3a7a4H 10 TEME.
reme. [ToaroroBka k [IpoBOAAT OLIEHKY COOCTBEHHBIX JOCTH)KCHHH B YCBOCHUH TEMBI.
KOHTPOJBHON padoTe KoppekTtupyroT cBou 3HaHUS B COOTBETCTBHUH C MJIAHUPYEMbBIM

pEe3yNbTaTOM
65 Permenue pacu€THBIX 3a1a4 [IpumeHsIOT Ha MpaKTUKE paHee W3YYEeHHBIN MaTtepual, padoTas Mo
TPYIIaM ¢ 3aJaHUSIMU PA3HOTO YPOBHS CIIOKHOCTH, BBITIOJHSIOT
KOHTPOJIbHYIO paboTy.

66 Pemienne pacy€THbIX 337124 KoppektupyroT cBou 3HaHUS

67 KonTp pabd Ned «Mtorosas 1o MPUMEHAIOT Ha MpPaKTUKe paHee M3ydyeHHbld maTtepuan, pabortas no

KYpPCY OCHOBHOM IIKOJIBI»

rpynnam C 3a4aHUAMM Pa3HOrO YPOBHA CAOMKHOCTK, BbINOJHAIOT
KOHTPONbHYIO pabory.




68 AHATTN3 KOHTPOJIBHOM pabOTHI.
Pednexcus «Uto 51 BO3bMY C
co60il»

KpnTepml OLICHUBAHMS TOCTHKEHUI oﬁyqamnmxca

OcHoBHas 3a/1a4a ¥ KPUTEPUH OLIEHKH — OBJIAJICHHE CUCTEMOU yueOHBIX IEHCTBHIA C H3y4aeMbIM
y4eOHBIM MaTepHAJIOM.

Cucrema OILIEHKH BKJIOYAET B ce0sl BHYTPEHHIOIO (OCYIIECTBISIEMYIO CaMOW IIKOJOW) U BHEIIHIOIO
(ocyiecTBisiemMasi BHEIIHUMHU MO OTHOLIEHMIO K IIKOJIE CITYyXOaMH).

Jns OLICHKH HCIIOJIB3YETCS nepcoHnpUIMpPOBaHHas uHpopManus )51 AHOHUMHAas
(HenepcoHUpUIMPOBAHHAS).

[lepconnumpoBaHHON OLIEHKE MOJIEKAT TOJIBKO METANpPEAMETHbIE U NMPEAMETHbIE PE3YyIbTaThl U3
650Ka «BBITYCKHUK HAyYUTCSI».

OneHka TOCTHKEHUHN pealln3yeTcsl «METOJIOM CIIOXKEHHs», PU KOTOPOM (PUKCHUpPYETCs JOCTHKEHUE
OTIOPHOT'O YPOBHS M €r0 MPEBBILICHHE.

JlJis OlLleHWBaHUsl UCIIOJB3YIOTCSA: CTaHIAPTU3UPOBAHHbIE MUCHbMEHHbIE U YCTHBIE PAaOOThI, IPOEKTHI,
MpaKTH4ecKue paboThl, JlabopaTopHble pabOTHI, TECThI, 3a4eThl, TBOPUYECKHE pabOThI, CaMOaHaIU3,
CaMOOTIEHKA, HAOIFOICHHS U TIP.

Tunel 3aga0uii, KOTOPbIEe HMCIOJIb3YIOTCH 1JIs1 OLICHKHU A0CTUKEHUI1:

1o (hopme OTBeTa: € 3aKPBITHIM OTBETOM M OTKPBITHIM OTBETOM;

110 YPOBHIO MPOBEPSEMBIX 3HAHUH, YMEHUM, CITIOCOO0B JIEHCTBUIA: 0a30BBIN 1 MOBBIIICHHBIN YPOBEHb;

10 UCHOJIB3YEMBIM CPEICTBAM: 3a/aHMsl JUlsl MUCbMEHHOM WM YCTHOM Oecelbl, IPaKTUYeCKUe 3a7aHus,
nabopaTopHbBIE PabOTHI;

1o (hopme NpoBeACHUS: Ul UHAMBUAYAIbHOW WK TPYNIIOBOM pabOTHI.

HTorosas oneHKa CKJIAJAbIBAETCH H3:
HAKOIUICHHBIX OIICHOK (XapaKTepHU3yIOT TUHAMHUKY 00pa30BaTelIbHbIX JOCTHIKCHHN yJaIuXcs);
OIICHKH 3a CTaHJapTHU3WPOBAHHBIC MTOTOBBIC PAOOTHI (XapaKTEPH3YIOT YPOBEHb IMPHCBOCHUS CIIOCOOOB
JCHCTBUI)

BHYTpeHHI0I0 cHCTEMY OIleHKH Ha CTYNeHH OCHOBHOIO 00IIero o0pa3oBaHUsi KIACCUPUIUPYETCS
CIICAYIOIIMM 00pa30M M BKIIFOYAET MPOIICIYpHhI:

WHIUBHIYAJTbHbIE Pe3yJbTAaThl yUalmmxcs - B chepe pa3BUTHS Y HUX KOMIIETCHTHOCTHBIX YMCHUU U
HABBIKOB, BBISBIIIOTCS B XOJI€ TICHXOJIOT0-TI€IarOrMUYeCKOr0 MOHUTOPUHT A,

NpeAMeTHBIE Pe3yJbTAThI - PE3y/IbTAThI, TIOJYUYCHHBIC B MIPOIECCE OICHUBAHUS YUUTEISIMU IIKOJIBI Ha
MPEIMETHOM YPOBHE;

BHYTPHIIIKOJIbHBbIE Pe3YJbTATHI - PE3YJIbTaThl, MOJYYCHHBIC B XOJIe aJMUHHCTPATUBHOTO KOHTPOJIS,
WUTOTOBOM aTTECTAIIMH yYaIIUXCS

( KOHTpONBHBIE PAOOTHI, MPOMEKYTOUHBIE, HTOTOBBIE, TUATHOCTHYECKHUE);

BHEIIKOJIbHbIE Pe3yJIbTATHI - PE3yAbTaThl OJIUMITHAM, KOHKYPCOB, COPEBHOBaHUi, KOH(EpeHIH U T.11.;
pe3yNbTaThl, MOJTYYEHHBIE B XOJI¢ He3aBHCUMOIl BHeEIIHeH OLEHKM - Pe3yJIbTaThl MOJyUYEeHHBIE B XOJE
T'UA;

HedopMaTH30BAHHAS OLEHKA - TOPT(OIIHO.




Jlnist onucaHus AOCTIDKEHUHM 00yJaromuxcs 1es1ecoo0pa3Ho yCTAHOBUTH CICAYIONIUE MATh YPOBHEH:

YpoBeHb

I[OCTI/I)KQHI/Ie IJIAHUPYEMBIX PE3YJAbLTATOB

Ba3oBbIil
YPOBEHb
JOCTH KEeHU I

JEMOHCTPUPYET OCBOCHUE YUE€OHBIX JCUCTBUN C OMOPHOM CHUCTEMOM 3HAHUM B paMKax
nuama3oHa (Kpyra) BBIICICHHBIX 3amad. OBianeHue O0a30BBIM YPOBHEM  SIBIISETCS
JOCTaTOYHBIM JIJIS TIPOJIOJDKEHHS 0OyYeHHS Ha CIEIYIOUIe CTylieHH 00pa3oBaHus, HO HE
110 PO (HUIBHOMY HAIPABICHHIO

«

(&

IloBbINIEHHBIH
YPOBEHb

YCBOCHHE OIOPHOM CHCTEMbl 3HAaHWA HA YPOBHE OCO3HAHHOTO IPOHU3BOJHLHOTO
OBJIAZICHUSI y4YEOHBIMH JCUCTBUSIMH, JIOCTATOYHBIA O Kpyro3op, IUpoTa (WM
n30MparenbHOCTH) WHTEpecoB. Takue oOydaroniuecss MOTYT OBITh BOBJICYCHBI B
MIPOEKTHYIO AESITEIbHOCTD M0 MPEIMETY U COPUEHTUPOBAHBI Ha MPOI0JDKEHUE 00yUEHHUS
B CTApIIMX KJIACCAX 10 JAHHOMY POQIIIO.

(0)

Bricoknit
YPOBEHb

Bonee mosHOe (TI0 CpaBHEHUIO C TPEABLIYIIIM) YCBOCHHE OMOPHON CHCTEMBI 3HAHUN Ha
YPOBHE OCO3HAHHOTO MPOU3BOJIBLHOTO OBJIAJICHUS YYC€OHBIMU JIEUCTBUSIMH, TOCTATOYHBIN
Kpyro3op, mmpora (Wwin u30upareabHOCTH) HHTEpecoB. Takue oOydaromuecs MOTYT
OLIThL BOBJICYEHEI B MPOCKTHYIO ACATCIIBHOCTH IO NPCAMETY MU COPUCHTUPOBAHBI HaA
IPOIOJDKEHNE 00yYeHHs B CTApIINX KJaccax M0 JAHHOMY IPOQIITIO.

0)
«*

ToHuKeHHbINH
YPOBEHb

OTCYTCTBHE CHCTEMATUYECKOW 0a30BOM MOATOTOBKU, OOY4YaIOUIMMCSI HE OCBOCHO Ja)Ke U
MOJIOBUHBI  IUIAHUPYEMBIX  pe3yJIbTaTOB, KOTOpPblE  OCBauMBaeT  OOJBIIMHCTBO
oOyuarouuxcs, UMEIOTCsSl 3HauUUTeIbHbIE MPOOeNbl B 3HAHUAX, NajlbHeliiee oOyyeHue
3arpyaHeHo. Ilpu 3Tom oOyuaromuiicss MOXKET BBIMOJHATH OTIENIbHBIE 3a/laHUs
MOBBIILIEHHOTO YpoBHA. [lanHasi rpynma oOyuaromuxcs (B CpeHEM B Xojie oOyueHus
coctapisiomas okojio 10%) Tpebyer crneuuaabHOW TUATHOCTHKU 3aTPyAHEHUU B
oOyueHuu, npoOeJoB B CUCTEME 3HAHUNM M OKa3aHUU LIEJCHAINPABIEHHOW MOMOIIU B
JOCTH)KEHUH 0a30BOTO YPOBHS

«l

(c

Huszkui
YPOBE€Hb

HaJIW4ue TOJBbKO OTAEIbHBIX (PparMeHTapHbIX 3HAHUW TO TpeaMeTy, JalbHeiiee
oOyueHue MpakTU4YeCKH HEeBO3MOKHO. Tpedyercs crnenuaibHas MOMOIIb HE TOJIBKO IO
y4eOHOMY MpeAMETYy, HO U N0 (OPMHPOBAHHMIO MOTHBALMU K OOYYEHHIO, Pa3BUTHUIO
MHTEpeca K U3y4aeMoi mpeaMeTHON 00acTH, MOHUMAaHUI0 3HAYUMOCTHU IIpeaMeTa s
KU3HU U JIp.

(0)

XapakrepucTuka Hu(ppoBoii OLleHKH (OTMETKH)
«5» (OTJIMYHO») — YPOBEHb BBINIOJHEHUS TPeOOBaHHUI 3HAYUTENILHO BBIIIE yIOBICTBOPUTEIHLHOTO:

OTCYTCTBHE ONIMOOK KakK IO TEKYIIEMY, TaK U 10 IpeAbIAYIIEMY YIeOHOMY MaTepually; He 00Jiee OJHOTO
HEJI0OYeTa; IOTHYHOCTh ¥ MOJIHOTA M3JI0KEHHUS.

«4» («XOpOII0») — YPOBEHB BBINOJHEHHS TPEOOBAHUI BBIIIE YIOBICTBOPUTEIHHOTO: UCIIOJIb30BAaHHE
JOTIOJTHUTEIPHOTO MaTepuaia, IOJIHOTa M JIOTUYHOCTh PACKPBITUS BOIPOCA; CAMOCTOSITEIBHOCTD
CYXJICHHH, OTPaKEHHE CBOETO OTHOIICHUS K MpEeaMeTy o0cykaeHus. Hannuue ommboK 1 HEJ0YETOB B
KOJIMYECTBEHHOM BBIPOKEHHUH TI0 OTACIBHBIM MPEIMETaM OTPAXKACTCS B JIOKATBHBIX aKTaX O TEKYIIeH U
UTOTOBOM (pyOexkHOI) aTTecTalnuu 00y4YaronIXCs.

«3» («y/IOBJIETBOPUTEJIBHO») — JOCTATOUYHBIII MHHHMMAJbHBIA YPOBEHb BBHITIONHEHHs TpeOOBaHMUIA,
MPEeIbsIBISEMBIX K KOHKPETHON paboTe, OTAeNbHbIE HAapyIIEHUS JIOTUKH H3JI0KEHHUS MaTepuaa;
HEMOJIHOTA PACKPBITHS Bompoca. Hamuume ommOOK W HENOYETOB MO OTACIBHBIM IMpeAMeTaM B
KOJIMYECTBEHHOM BBIPAKEHHH OTPA’KAETCS B JIOKAIBHBIX aKTaX O TEKyIIed M UTOroBod (pyOexHOil)
aTTecTaluu 00y4YarouXxcs.

«2» («IJ10X0») — YPOBEHb BBINOJHEHUs TPeOOBAHUN HUKE YAOBJIETBOPUTEIHLHOTO: HApPYILEHUE
JIOTUKH;, HEMOJTHOTa, HEPACKPHITOCTh OO0CYXJIaeMOro BOIpOca, OTCYTCTBHE apryMEHTaluu Jubo
OITMOOYHOCTh €€ OCHOBHBIX MOJOXKeHHH. Hamnmdue ommbok U HET0YEeTOB MO OTACTHHBIM IMpeIMeTaM B
KOJIMYECTBEHHOM BBIPAKEHHU OTPAXKAETCS B JIOKATBHBIX aKTax O TEKYyIIEH U UTOroBOM (pyOekHO#) 00
aTTecTaluu 00yJYaroIuXxcs.



KoHTposibHO-M3MepHUTe/IbHbIe MaTepHaJbl IPEIHA3HAYEHBbl A MPOBEPKU YPOBHS YCBOEHUS
y4eOHOTO Marepuana Ha OCHOBAaHMHM 00pa30BaTENIbHOTO MHUHUMYMa COJEp)KaHHs o0pa3oBaHus U
TpeOOBaHUI K YPOBHIO TOATOTOBKM BBITYCKHHKOB INKOJ. OHU COCTaBJIEHBl Ha OCHOBE MHOTOJIETHEU
MEeIarOTHYECKON MPAKTUKU C YUETOM PA3JIMYHBIX METOANYECKHX pa3paboToK.

[To Bcem mmaBam Kypca U UX pa3/ieliaM MPeaaracTcs TEKYIi U TEMAaTUHYECKUI KOHTPOJIb 3HAHUHN U
yMEHHUH B (OpMe XUMUYECKHX JTUKTAaHTOB U TECTOB, CAMOCTOSTENIbHBIX U KOHTPOJIbHBIX padoT. 3aiaHus
000MX BapHAHTOB pabOT CXOIHBI IO COJAEPKAHHIO U XaPaKTEPy BBIMOIHIEMBIX YI€OHBIX AeHCTBUI.

Jlia opranuszaimu 3PQPeKTUBHON pabOTHI BCETro Kjacca C y4eTOM HWHIMBUAYAJIbHBIX CIIOCOOHOCTEH
Ka)/IOTO y4alerocsi B psiae paboT, BXOISIIUX B MOCOOHE, MPEICTABICHBI 3aJaHUs PAa3IUNYHBIX YPOBHEH
CJIOHOCTH.

He3amMeHMMBIM MOMOIIIHUKOM TI€arora B KOHTPOJIE 3HAHUU SIBIAIOTCS 3aqaHus B (opme tecra. Mx
MO>KHO MCHOJIb30BaTh Ha Pa3HbIX 3Tanax y4eOHOTro mpoiecca:

* NIpU U3yYEHUH HOBOTO MaTepuaia;

+ Ha 9JTare 3aKperyieHus] U3y4eHHOro MaTepuaa;

*+ Ha ypokax 0000I11a0111ero NOBTOPEHHUS;

* NP TEKYIIEM U TEMaTUYECKOM KOHTPOJIE 3HAHUM, YMEHUI U HABBIKOB yYal[UXCS;

* IIPU TOJrOTOBKE YYalIUXCs K 3K3aMeHaM Kak B YCTHOM, TaKk U B MUCbMEHHOU (popme, 0COOEHHO B

dbopme EID.

Jlig KaxI0i TeMbl U €e pa3JielioB MPEeJIOKEHbI TECTOBBIE 3a/laHUsl PA3HOTO YPOBHS CIIOKHOCTH B
JBYX BapHaHTaX, pacCuuTaHHble Ha 15—35 MuMH wim Ha nenbll ypok. [[ns BBICTaBJIEHMS OLIEHKH
npeyiaraeTcsi UCIoJb30BaTh CIEAYIOUIYIO IPOIEHTHYIO HIKAIY:

35% BBIITOJHEHHBIX 3aJaHUH — OIIEHKA «2%;

36—61 % — oneHka «3»;

62—85% — omenka «4»;

86—100% — orteHka «5».

B 3aBucumocTy OT pe3ynbTaToOB BHIMOJHEHHUS PaOOThl YUUTEIh MOKET BHOCUTDH B MIPEIOKEHHYIO
CUCTEMY OLICHUBAHUsI KOPPEKTUBHI, IOCKOJIbKY OCHOBHAS LI€JIb KOHTPOJIS B JAHHOM Cllydae — He
cOOCTBEHHO BBICTaBJICHHUE OIIEHKH, a OTpe/IeNIEHUEe YPOBHS YCBOCHHS yJalUMUCS y4eOHOTO MaTepuana u
HaIpaBJICHUN JaJbHEHIIeH paboThl HAJl OBBIIICHHEM KaueCTBa 3HAHUM

3amganne noxa mudpoit 1 ouenmBaercs 3 Gayamu; mox nudpor 2 — 5 Gammamu; noa nudpon 3-8
Oayutamu. 3a1aHus, OTMEUYCHHBIC *, — JJI MHIWBH/IyaIbHOTO BBITOJTHCHUS.

Ecnu He yka3aHO MHOE, KaXX/IbIi OTBET YacTEeH OI[CHUBACTCS:

» yacth A — 2 GauiaMu;

» yactu B — 4 Gannamu;

» yactu C - 6 OamaMu.

Opnako He Bce yuwamuecss MOpUCTynaloT K 3agaHusM vactu C u TeM OoJiee BBIMONHSIOT HX
MOJIHOCTHIO. YTOOBI MOBBICUTH MOJOXKUTEIBHYIO MOTHBAIIMIO K BBITIOJNHEHHIO 3a1aHuil yactu C, yuuTenb
MOJKET OOBSBUTH O BBICTABJIICHUH 10 PE3yJbTaTaM TeCTa JIBYX OIICHOK: IIepBOii — 3a yacTh A u B, a BTo-
poit — 3a yacTh C — ¢ HCIOIb30BAHUEM IMPOIICHTHOM MIKAJIbI OIICHKW 3HAHUM.

Bormpockl a1 BceX BHJIOB KOHTPOJISI 3HAHUH COCTaBJICHBI TaKUM 0Opa3oM, uTOOBI IEJaror ¢ Hx
MOMOIIBI0O MOT BBISIBUTH 3HaHWS Y4YalllUXCs 1O BCEM Y3JIOBBIM BOTPOCAM TJIaBbl M pa3felia Kak Ha
0a30BOM YpOBHE, TrJe HEOOXOAMMO TOJBKO BOCHpPOU3BEACHHE Y4EeOHOro Marepuana, Tak M Ha
YCIIO)KHEHHOM YpOBHE, T/e TpeOyeTcs yMEeHHE aHalu3UpOBaTh M CPaBHUBATh JAHHBIC, MPUMEHSS
TBOpUYECKHE CIIOCOOHOCTH.

Bce oOyuaromue BUABI KOHTPOJS MPEANONAraloT KOJJIEKTUBHYIO JNESATENbHOCTh Ydaluxcs JU0o B
nape, 1100 B TpyIIe U CaMOMPOBEPKY.

[Ipy moAroToBKE K KOHTPOJIBHBIM paboTaM HeoOXoauMo oOpaTUTh BHUMaHUE Ha 3aJaHUS YPOKOB
o0oO1arorero moBTOpeHusi. B 3ToM ciydyae yuwariuecss B COOTBETCTBUH CO CBOMMH CIOCOOHOCTSIMU
OTIPEICTISAIOT JUIs ce0sl 3aaHUsl, KOTOPHIE MOTYT BBITIOJHUTH.

PacuerHble 3a1aun pa3MYHBIX THIIOB M YPOBHEH CIOXKHOCTH MPEICTaBICHBI B TOCOOMH OJIOKaMu, a
TaK)Ke BKIIFOUEHBI B Pa3HbIe BHUJIBI KOHTPOJISA 3HAHWNA. YUHUTENh MOXKET IO JKENAHUIO BKIIOYATh UX Kak



JOTIOJTHUTEIBHOE 33aJaHue B JIO00M BUI KOHTPOJIA WIM IpeylaraTth y4alluMcs OTAETIbHBIE CaMOCTOS-
TEJbHBIC PAOOTHI IO PEIICHHUIO TOJOOHBIX 3aa4.

IIpoBeneHne XUMHYECKOT0 TUKTAHTA

3amanus Ui 00OWMX BapUAHTOB KPAaTKO 3alMCHIBAIOTCS Ha JIMIEBOW CTOPOHE JOCKH MM Ha
KOJOTPAHCIIAPAHTE; OTBETHI HAa BOTPOCHI JKEJIATEIBHO HANKMCATh Ha 00PAaTHOW CTOPOHE JOCKH HIIU TaKKe
Ha KOJOTpAHCIapaHTe. YUUTENb 3a4UTHIBACT COJEPKAHHME BOINPOCA, y4allMecsl 3allUCBHIBAIOT OTBET B
TeTpaIsX.
[To oxoHYaHHMM AMKTaHTA MIPOBOJIUTCS CAaMOIIPOBEPKa:

+ OIIMOOK HET — OILIEHKA «5»;

* momymeHsl 1—2 ommOkn — «4»;

* JIOTYIIEHBI 3 OMIMOKH — «3».

B 3aBUCHMMOCTH OT CTENEHM MOJTrOTOBICHHOCTH YYAIIUXCS YYUTENb MOXET M3MEHHTh KPUTEpPHUi
OIIEHKH PadoT B MMOJIb3Y YUCHHKA.

IIpoBeaenune caMocTOATEILHOM PadoThHI

CamocTrodarenbHas pabdoTa mpeamnoiaraer jaudo mapHyro, Ju00 rpynmnoByro (Gopmy paboThl U JaeT
BO3MOKHOCTh JIydllle OTpaboTaTh H3yd4aeMble BOMPOCHI TOJ KOHTPOJEM YYHTeNs U B XOJE
CaMOCTOSITEIPHONM ~ JesiTenbHOCTH (1 oOywaromied paboThl) JMOO JydIlle TMOATOTOBHTHCS K
KOHTPOJIbHOH paboTe, KOTOPYIO MPEICTOUT BBINOJHATH Ha ClEayloleM ypoke (s oboOmiaronieit
paboTel). 3aiaHusl BBINOJIHSIOTCS B Mape (IpyIIe), YyTo MO3BOJISIET 3KOHOMHTH BpeMs Ha oTBeT. Ort-
JeTbHBIE 3aMaHus (M0 3HAKOM *) ydaruecsl BHIITOJHSIOT CAMOCTOSTENBHO. J[Is1 KOHTPOJIS yJariuMcst
MIPEOCTABIISIETCS] BO3MOXHOCTh CBEPUTH CBOM OTBETHI C ATAJJOHAMH, KOTOPBIE OYAyT TaHBl YUUTETIEM TI0
OKOHYaHUU pabOTHI.

OuneHkKa NPakKTHYeCKUX YMEHUH y4aluXxcs

Yuurtenb 10KEH YUUTHIBATH:

- IPaBUJILHOCTH OTIpEACTICHUS 1IeIU OTIbITa;

- CaMOCTOATEILHOCTH TI0100pa 000pyI0BaHUS 1 OOBEKTOB;

- MIOCJIEIOBATENIbHOCTD B BBHIIOJHEHUHU PAaOOTHI MO 3aKJIaJIKE OTBITA;

- JIOTMYHOCTH ¥ TPAMOTHOCThH B OIIMCAHUU HAOJI0JICHUH, B JOPMYITHPOBKE BHIBOJIA U3 OIIBITA.

OTMeTKa - IPaBWJIBHO OIpEJIEIICHA 11eJb OIbITA,

5 - CaMOCTOATEIILHO, C HEOOXOMMOM TOCIIEI0BATEIIbHOCTHIO MIPOBEICHBI 0100
000pyI0BaHUS U OOBEKTOB, a TAKXKE padOTa 10 3aKJIAJIKE OIBITA;

- HAyYHO TPaMOTHO, JJOTUYHO OMUCaHbl HAOIIOIeHUS B CPOPMYIUPOBAHBI BBIBOIBI U3

OTIbITA.
OrMmeTka - IPABWJIBHO ONIPEIeIeHa 1ENIb OIIbITA;
M4 - CaMOCTOSTENHHO MPOBeIeHa pabdoTa Mo noadopy 060pyaoBaHUs, 0OBEKTOB;

IIpH 3aKJIaKE OIbITa JOITYCKAKOTCA 1-2 OI_I_II/I6KI/I;
- HAYYHO I'paMOTHO, JIOTUYHO OIIUCAHBbI Ha6J'IIO,Z[eHI/IH n C(bOpMy.]'II/IpOBaHbI BBIBO/JbI U3

OTIBITA;
- B OTIMCAHUM HAOJIOJICHUHN U3 OMBITA JIOYCKAKTCS HEOOIBITNE HETOYHOCTH

OtMmeTka - MPaBUJIBHO OTpezesieHa 1elb OTbITa,;

"3 - moadop 06opynoBaHUs U OOBEKTOB, a TAKXKE PaOOTHI MO 3aKJIJKE OIBITA TPOBECHBI C

MIOMOIIBIO YUUTES;
- IOMYCKAalOTCS HETOYHOCTH U OIIMOKYU TIPU 3aKJIaJIKe OTbITa, OMMCAHUN HAOIIOACHUH,
(hopMyITHPOBaHUH BHIBOJIOB.

OtmeTka - He OIlpe/iesieHa CaMOCTOSITENbHO 1IeJIb OIbITA;
"2 - He 0TOOpaHO HYXHO€ 000pYJ0BaHUE;
- JIOTTYCKAIOTCsl CYIIECTBEHHBIE OIMOKY MPH 3aKI3IKe U 0(OPMIICHHH OTIbITA.

Ouenka ymenuii IlpoBoasit HaG0aeHUS

VYuutenb 10KEH YUUTHIBATD:

- MPaBUJILHOCTH IPOBECHIS HAOMIOICHUH TIO 3a/IaHUIO;

- YMEHHE BBIJENATH CYIIECTBEHHbIC MTPU3HAKN y HAOM01aeMoro oObekTa (mpoiiecca),




- JIOTHYHOCTh M HAYYHYI0 TPAaMOTHOCTH B 0()OPMIICHHH Pe3yJbTaTOB HAOIIOACHUH 1 B BEIBOJAX;
- IPOBEICHNE HAOIIOICHHUS 110 33/1aHUIO;

OtMmeTka - IPaBWJIBHO TIO 33JaHUI0 YYUTEINSI IPOBEICHO HAOIIOICHUE;
"e" - BBIJICJICHBI CYIIECTBEHHBIC MPU3HAKU y HA0II01aeMOT0 00BeKTa (Tiporiecca);
- JIOTHYHO, HAYYHO IPaMOTHO 0(OPMIICHBI Pe3yJIbTaThl HAOIOJCHUN U BHIBOIBI.
Otmerka - IPABWJIBHO TIO 33aHUI0 YYUTEINSI IPOBEJCHO HAOIOICHNUE;
"4 - TIPY BBIJICJICHUN CYNIECTBEHHBIX MPU3HAKOB Y HA0II01aeMOTO 00BeKTa (IIpoIiecca)
Ha3BaHbI BTOPOCTEIICHHBIE;
- IOTyCKaeTcsl HEOPEIKHOCTh B 0POPMIICHUN HAOIIOACHUIA U BBIBOJIOB.
OTmerka - JIOIYCKalOTCs HETOUYHOCTH U 1-2 omMOKM B IpOBeIeHUU HAOIIOACHUN 110 3aJaHUI0
"3 YUUTES
- TIPY BBIJICJICHUH CYIIIECTBEHHBIX NMPU3HAKOB Y HAOII01aeMOro 00beKTa (Tiporiecca)
BBIJICIISIFOTCS JIUIIIb HEKOTOPHIC,
- nomyckatorcs omuoku (1-2) B ohopmiieHnn HaOIIOACHUH U BBIBOJIOB.
Ormerka - omyckatoTcs omuoku (3-4) B mpoBeIeHUH HAOTIOICHUH 110 3aJaHUI0 YUUTEIA;
A - HEMPABWJIHHO BBIJIEISIOTCS MPU3HAKK HAOII0AaeMoro o0bekTa (Tporiecca);

- nomyckatorcs omuoku (3-4) B odopmiieHnH HaOMIOACHUH U BBIBOI0B. Dopma
aTTecTaluy N0 OHOJIOrMH MOXET OBbITh PA3JIMYHON: YCTHBIN 9K3aMeH Mo Ouneram,
3amuTa pedepara, TECTUpOBAHHE, 3alllUTa POEKTA.

®opMbl NPEACTABJICHUSA 00Pa30BATEIbHBIX Pe3yJIbTATOB:

e Talenp yCHEBAaeMOCTH IO TmpeaMmeTam (C  ykKazaHueM TpeOOBaHMM, TPEIBIBISIEMBIX K

BBICTABIICHUIO OTMETOK);

® TEKCTHl HWTOTOBBIX JUATHOCTUYCCKHX KOHTPOJIBHBIX paOOT, MUKTAHTOB W T.J. W aHAIH3 HX
BBITIOJTHEHHUST oOydarommumcst (mHbopmarus 00 3JeMEHTaX W YPOBHSAX MPOBEPSIEMOTO 3HAHUS —

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

® YCTHas OLIEHKA YCHEIIHOCTH PEe3yJbTaToB, (popMyIHpOBKa MPUYMH HEyAa4 M PEKOMEHJAIHI 1o

YCTpPaHEHUIO MPOOEIOB B 00YYEHHOCTH 110 TIpeMETaM;
e noptdomuo;

® PE3YIbTAThl IICUXOJIOI0O-IEAArOTUICCKUX I/ICCJIC,HOBaHPlﬁ, HIUIIOCTPUPYIOIUX TUHAMUKY PAa3BUTHA

OTACJIbHBIX MHTCIUICKTYAJIbHBIX H JTUYHOCTHBIX KAa4Y€CTB o6yqafomeroc;1, yyz[

KpnTepman OLICHUBAHUA SBJIAIOTCA:

® COOTBCTCTBUC HNOCTUTHYTBIX HNPCAMCTHBIX, MCTAIIPEAMCTHBIX W JIMYHOCTHBIX PE3YIbTATOB
o6yqa10mnxc;1 Tpe6OBaHI/IHM K pe3ysibTaTaM OCBOCHUS O6p330BaTCHLHOﬁ IIporpaMmbl OCHOBHOTI'O

obmero oopazoanus PI'OC;
e JUHAMHUKa Pe3ylbTaTOB MPEAMETHOIN 00ydeHHOCTH, (popmupoBanus YV /.

OHeHKa AOCTHUIKCHUSA MCTAIIPCIMCETHBIX PC3YJIbTATOB MOKCT. HpOBO)IfITCH B XOZI€ pa3JIMYHBIX IIPOLCAYDP.

OcHoBHOI1 HpOI.IGI[ypOﬁ HUTOTOBOM OIIEHKHU JOCTHKEHHUS MCTAIIPEAMCETHBIX PE3YJILTATOB

ABIIACTCA 3auyuma umoco6020 quueudyaﬂbHozo npoexkma
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