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HosicHUuTEIbHASA 32N CKA
PaGouass mporpaMMa Mo XUMHHM TMOCTPOE€HAa Ha OCHOBE (YHIaMEHTAJIbHOTO siipa COJEp>KaHUs
OCHOBHOTO 0011ero o0pas3oBaHus, TpeOOBaHHI K pe3yibTaTaM OCBOCHHUS OCHOBHOM 0Opa3oBaTeIbHOM
porpaMMbl  OCHOBHOTO 00mIero oOpa3oBaHHs, TpeOOBaHWUN K CTPYKType OCHOBHOH 00pa3oBaTeNbHOM
nporpaMmMbl OCHOBHOTO 00ImIero oOpa3oBaHus, mponucaHHbix B DenepalibHOM TOCYAapCTBEHHOM
o0pa3oBaTelbHOM CTaHJapTe€ OCHOBHOro ooOmero oOpa3oBaHus, a Takke KoHuenuuu mayXOBHO--
HPABCTBEHHOT'O Pa3BUTHUS U BOCIIUTAHUS TpaxkaaHuHa Poccun.
[IpenonaBanue ydeOHOro Kypca «XWUMHUU» B OCHOBHOW IIKOJE OCYIIECTBISETCS B COOTBETCTBHH C
OCHOBHBIMH HOPMATHUBHBIMHU JOKYMEHTaMU U MHCTPYKTUBHO METOJJUYECKUMH MaTepraIaMu:

v' 3akon Poccuiickoit ®@enepanun «O6 obpasoBanuu B Poccuiickoii ®epepauun» ot 29.12.2012r.
Ne273-03;

v @ezepalbHBIii TOCYIaPCTBEHHBIN 00pa3oBaTeNbHBIM CTAaHIAPT OCHOBHOIO OOINEro 00pa3oBaHUs,
yTBEpXKACHHbIN mpukazoM MuHoOpHayku Poccun ot 17.12.2010 Ne 1897 «O06 yTBepkIeHUU U
BBCJICHUU B JICHCTBHE (eIepaIbHOTO TOCYIaPCTBEHHOIO0 0Opa30BaTEIHHOrO CTaHIapTa OCHOBHOTO
oOuiero oopazoBanus» (B pea. nmpukaza MunoOpuayku Poccun ot 29.12.2014 Ne1644)

v Xumus. Pa6oune nmporpammsl. [Ipeamernas muuus yueouukos O. C. I'abpuensua, U. I'. OctpoymoBa,
C. A. CnankoBa. 8—9 kiaccel: yaeOHOe mmocodue s obmeodpazoBarenbHbix opranusanuii / O. C.
[Mabpuensu, C. A. CnagkoB — M.: [Ipocsemenue, 2020.

v' Tlpuka3 MununcrepctBa obpasoBanus W Hayku P® ot 24.12.2010 Ne 2080 «O6 yTBep»kIcHUU
benepanbHbIX EpeUHEN YYCOHHUKOB. .. »

V' Vuebnsiit man MBOY COII Ne 50 na 2023-2024 y4eOHBIi TOfI.

Hesan kypca:

. Dopmuposeanue y yaamuxcs HeIOCTHONU €CTECTBEHHO-HAYYHON KapTHHBI MUDA.

. Pazeumue 1MO3HABAaTENbHBIX MHTEPECOB, MHTEICKTYAIbHBIX U TBOPYECKHX CHOCOOHOCTEH
yUYaIIUXCs B TIPOIIECCE M3YUYCHUSI XUMUYECKON HAyKd M € BKJIaJja B COBPEMEHHBIM HAYYHO - TEXHUYECKHUI
nporpecc; (GOpMHpPOBAHNE BaKHEHIIUX JIOTMYECKMX ONEpalvii MbIIUIEHHUs (aHajau3, CUHTE3, 00oO0IIeHue,
KOHKpPETHU3alHsl, CpaBHEHUE U JIp.) B MIPOLIECCE MO3HAHUSA CHCTEMbl BXKHEHIIINX MOHATUH, 3aKOHOB M TEOPHi
0 COCTaBe, CTPOCHUH, CBOMCTBAX M MPUMEHEHUH XUMUYECKUX BEIECTB.

. Bocnumanue y0exn€HHOCTH B TOM, YTO NPHUMEHEHUE MOJIYYEHHBIX 3HAHMM W yMEHUH IO
XMMHUU SBJISIETCS 00BbEKTUBHOM HEOOX0AUMOCTBIO JJIs1 6e30macHoil paboThI ¢ BellecTBaMU M MaTeprallaMH B
OBITY U Ha MPOU3BOJICTBE.

. Ilpoekmuposanue u  peanuzayusa  BbITYCKHUKAMH  OCHOBHOM  IIKOJBI  JIMYHOU
00pa3oBaTeNbHON TPACKTOPUHU: BBHIOOp Mpoduis oOydeHHUs B CTapiied MIKOJe WU MPOPECCHOHAIBHOTO
00pa30BaTEeNbHOTO YUPEKACHHUS.

. Oe¢naoenue K1ouesvimu KOMNemeHUUIMU. y4eOHO-TI03HABATEIbHBIMH,
WH(POPMAIIMOHHBIMH, IIEHHOCTHO-CMBICJIOBBIMHA, KOMMYHHKATHBHBIMH.

I[J'IH JOCTIDKEHMS ATHX ILIeIeH B Kypc€ XMMHUHN Ha CTYIICHU OCHOBHOI'O O6II_ICFO 06pa30BaHI/IH peuIaroTcCAd
CJICAYIOIINE 3a1aYn:
v (I)OpMI/Ip}IIOTCﬂ 3HaHHUSA OCHOB XMMMYECKOM HAayYKH — OCHOBHBIX (paKTOB, HOHHTHﬁ, XUMHUYCCKUX
3aKOHOB 1 Teopnﬁ, BBIPAXKCHHBIX MMOCPECACTBOM XUMHUYCCKOT'O A3bIKA,



v’ pa3BUBAIOTCS yMeHHs HaOmonath U OObACHIIOT XUMHIECKUE ABICHHS, IPOMCXOSIINE B TIPUPO/IE,
71a00paTOPHBIX YCIOBUAX, B OBITY U Ha MMPOU3BOJCTBE;

v’ mpUOOpETAIOTCs CIENUaIbHBIC YMEHHS W HABBIKH 10 0€30MaCHOMY OOpAICHHIO ¢ XUMHYCCKUMU
BEIIIECTBAMH, MaTepHajJaMHi U MPOLECCAMHU;

v (dopmupyeTcsi TYMaHHCTHYECKOE OTHOIICHHE K XMMHHU KaK MPOU3BOJUTENBHON CHile OOILIeCTBa, C
HIOMOIIBIO KOTOPOH PEIaroTCs TI00anbHbIe TPOOIEMbI YETI0BEUYECTBA;

v’ OCYIIECTBIISIETCS HHTETPALIUSI XUMUYECKOW KAPTHHBI MUPA B €IUHYIO HAYYHYIO KapTHHY.

Conep:xkaHue NPOrpaMMblI
Xumus 8 kiace
(68 yacoB, 2 yaca B HeeJII0)

HavajgbHble NOHATHSA U 32aKOHbI XUMHH

Tena u BemecTBa. CBOWCTBA BEIIECTB. DTaJOHHBIE (PU3MUECKUE CBOMCTBA BEIIECTB. MaTepualbl U
MaTepuaioBeaeHue. Ponb XUMHHM B KM3HH COBpPEMEHHOTo obOmiectBa. OTHOIIEHHE OOIIECTBA K XMMHHU:
xeMopuaus u xemopoOousi.

Metoasl uzydyenus: xumuu. Habmrogenue. DxciepuMeHT. MojenupoBanue. Mojenu MaTepuaibHbie
Y 3HAKOBBIE WJI CUMBOJIbHBIE.

l'azpr. Kunkoctu. TBEpnble BemiecTBa. B3auMHbIe mepexo/bl MEX]Y arperarHbIMU COCTOSHUSMHU
BEII[ECTBA: BO3TOHKA (CyOnumanusi) W JecyOnuManivs, KOHICHCAIUMs M HCIAapeHue, KPUCTALTU3AIUS U
IUIaBJICHUE.

Odusnueckue sBieHus. YucTeie BemiecTBa U cMecu. ['OMOreHHble M TeTeporeHHnie cMmecu. CMecu
razoo0pasuble, xuakue u TBEpAbIe. CHoOcoOBI pa3ieleHus CMecel: MEeperoHka, WM AUCTHIUIALNA,
oTcTanBaHue, (PUIBTPOBAaHUE, KPHUCTAUIM3alMs WIM BblmapuBaHue. Xpomarorpadus. [Ipumenenue stux
croco60B B 1a00paTOPHOIl MPaKTHKE, HA TIPOU3BOICTBE U B OBITY.

XUMHYECKUE 3JEMEHThl. ATOMBI U MOJEKyNbl. [IpocThie M CloXKHBIE BellecTBa. AJUIOTPONUS Ha
npumepe kuciopona. OCHOBHbIE TOJIOKEHUS aTOMHO - MOJIEKyJsspHOro yueHus. HMonsl. BemectBa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHS.

3Haku (CHMBOJIBI) XMMHYECKHX 3JIeMeHTOB. MHpopmainus, KOTOPYIO HECyT 3HaKM XUMHYECKHX
3JIEMEHTOB. OJTUMOJIOTHS Ha3BaHMM HEKOTOPHIX XUMHYECKHMX »dyeMeHTOB. llepumonnueckas Tabauna
xumudeckux anemeHtoB JI. WM. MenneneeBa: KOPOTKONEPHUOAHBIA M JJIMHHONEPHUOJHBIA BapUAHTHI.
[Tepuoast u rpynnbl. ['maBHas u mo6o4Has moArpymmsl, uid A- u b-rpynmnel. OTHOCHTENbHAsS aTOMHAS
Macca.

Xumuyeckue Gopmynbl. HMuaekcel u koddpdunueHTsl. OTHOCHUTETbHAs MOJEKYNSpHas Macca.
MaccoBast 10711 XMMHYECKOTO 3JE€MEHTa B coeluHeHMH. MHdopmaius, KOTOpPYH0 HECyT XUMHUYECKHe
bopMyIIbI.

Banentnocts. CTpykTypHble (BopMysbl. XUMHYECKHE SJEMEHTHI C TOCTOSHHOW M TIEPEMEHHOMN
BaJICHTHOCTBIO. BBIBOJ] popMyIIbl coeTMHEHUs MO BaleHTHOCTH. OnpeiereHne BaIeHTHOCTH XUMUYECKOTrO
aneMeHTa 1o gopmyne Bemectsa. CocTaBleHHE HAa3BaHUM COEIMHEHUH, COCTOSIIUX U3 JBYX XMMHUYECKHUX
JJIEMEHTOB, 110 BAJICHTHOCTH. 3aKOH ITIOCTOSIHCTBA COCTAaBA BEILIECTB.

Xumuueckue peakuuu. PeareHTsl 1 IpoayKThl peakiuu. [Ipu3Haku XMMUYECKUX peakiuil. Y cI0BUs
UX NIPOTEKAHUA U IpeKpalieHus. Peakiyu ropeHus. OK30TEPMUUYECKUE U SHAOTEPMUUECKHE PEAKIUH.

3aKOH COXpaHEHUs Macchl BeHIECTB. XHMMHUYECKHE YypaBHEHHsA. (COCTaBIEHHE XUMHYECKHX
ypaBHeHM. THpOpMaLus, KOTOPYIO HECET XUMUYECKOE YpaBHEHHE.

Knaccudukanus XUMHUECKHX peaklIMid IO COCTaBy M YHCIY PEareHTOB W MNPOAYKTOB. THIIBI
XUMHUYECKHX peakiuil. Peakium coequHeHus, pasiokeHus, 3aMenieHuss U obOmeHa. Karamuzatopsl u
KaTajaus.

JdemoHcTpauuu
* Komnekuust MaTepuanoB U U3J1EINI U3 HUX.
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*  Mogenu, UCTIOIB3yeMbIe Ha YpoKaxX (pU3HUKH, OMOJIOTHHU U Teorpaduu.

*  OObEMHBIE U HIAPOCTEPHKHEBBIE MOJIETH HEKOTOPHIX XUMHUUECKHUX BEIIECTB.

* Mopaenu KpUCTaIUIMYECKUX PELIETOK.

* CobOupanue mpubopa A MOTYUYSHHS ra3a U IPOBEPKa ero Ha TePMETUYHOCTD.

* Bo3roska cyxoro JbJa, ioaa Wi HaQTaanHa.

* ArperarHbl€ COCTOSIHUSI BOJIBI.

* Pa3znenenue 1ByX HECMEIIUBAIOIIMXCS KUJIKOCTEH C TOMOIIBIO IETUTEIHHOM BOPOHKHU.
e JIucTUIUIATOP U €ro padora.

* VYcraHoBka Juig GpuIbTpoBaHUs U e€ pabora.

* YcraHOBKa JUIs BhIIapUBaHus U €€ paboTa.

* Komnekuus ObITOBBIX PHUOOPOB [T (PUIBTPOBAHUS BO3IyXa.

* Pazgenenue kpacsiero BemecTna omacrepa ¢ IOMOIIbI0 OyMaXXHOH XpoMaTorpagpu.
*  Moaenu alIOTPOITHBIX MOIU(DUKAIIHIA YTIEPOIa U CEPHI.

* [lonydenue o30Ha.

* Tloprperst 1. 5. Bepuennyca u JI. . Menzneneesa.

* KopoTkoneproiHbli U JJIMHHONIEpUOIHBIN BapuaHThl [leprnoandeckoit cucremsl J. . Mennaeneena
* KoHcTpyrnpoBaHuE MIAPOCTEPKHEBBIX MOJEIIEH MOJIEKYIL.

* Amnnapar Kunna.

* Paznoxenue Ouxpomara aMMOHHSL.

* ['opeHue cepbl 1 MarHUEBOM JICHTHI.

* Iloprpetsl M. B. JlomonocoBa u A. JI. JIaBya3be.

*  OneIThl, WUTIOCTPUPYIOIINE 3aKOH COXPAHEHHUS MACChI BELIECTB.

* Topenne pochopa, pacTBopeHHe MPOAYKTa TOPEHHS B BOJIE M UCCIIEI0OBAHUE TIONyYEHHOTO pacTBopa
JTAKMYCOM.

* BzaumojeiicTBHE COMSIHON KUCIIOTHI C IIMHKOM.
* [lonyuenue ruapoxcuaa meau(Il) u ero paznoxeHue npu HarpeBaHHUH.
JlabopaTropHblie ONBITHI

O3HakoMJIEHHE ¢ KOJUIEKIIHEeH 1a00paTOpHOM MOCY/IbI.
[TpoBepka mpubopa AJisi MOTyUYEHUs Ta30B Ha TEPMETHYHOCTD.
O3HakoMJIeHHE ¢ MUHEpaIaMH, 00pa3yIOIIMMH TPAHHUT.
[IpuroroBieHue reTepOreHHON CMECH MOPOILIKOB CEPBI U JKEJI€3a U UX pa3eIICHUE.
B3anmopeiicTBre pacTBOPOB XJIOPUIOB M HOJIUIOB KaJIHsl C paCTBOPOM HUTpaTa cepedpa.
[Honyuenune runpokcuna meau(ll) u ero B3aumosielicTBre ¢ cEpHON KMCIOTOM.
BzaumopeiicTBre pacTBopa colbl ¢ KUCIOTOM.
[TpoBepka 3aKoHa COXpaHEHUsI MACChI BEIIECTB HA IPUMEPE B3aUMOACHCTBUS MIENOYH U KUCIIOTHI.

HpOBepKa 3aKOHa COXpaHCHHA MACChbl BCIICCTB Ha MPUMEPE B3aUMOJCHCTBHUS MIEIOUN U COJIH JKeje3a

().

10. Pasnoxenune nepokcuaa BOZOPoaa ¢ MOMOIIBIO okcuaa Mapranna (IV).

11. 3amemenwue xene3oM MeaH B MEJHOM KYITOPOCE.

IIpakT4yeckue padoThI

1.

3HaKOMCTBO € JlabopaTOpHBIM OoOopymoBanueM. [IpaBuia TexHUKH O€30MAaCHOCTH MpU padboTe B

kabunere xumun. Hexoropsie Buabl padbot. HabmiogeHue 3a ropsieii CBeUoi.

BaxHelmue npeacraBuTe/ M HeOPraHmdeckux BemecTs. KonmyecTBeHHbIe OTHOLICHUS] B XHMHH
Cocras Bo3ayxa. [Tonstre 06 00bEMHOM 10716 KOMIIOHEHTa MPUPOAHOM Ta30BOM CMECH —

Bo3nyxa. Pacuér 00béMa KOMIIOHEHTA Ta30BOM CMECH TI0 €T0 00BEMHOI J10J1€ U HA00OPOT.

Kucnopoza. O3on. [Tonyuenne kuciopoaa. CoOupanue u pacro3HaBaHUE KUCIOPOIa. XUMUYECKHE



CBOICTBa KMCIIOPOJA: B3aUMOJICHCTBUE C METAJNIaMU, HEMETAJUIAMU U CJIOKHBIMH BEIIECTBAMHU.
[Ipumenenue kucnopona. KpyroBopor kuciaopoja B IpUpoJe.

Oxcunpl. OO6pa3zoBaHue Ha3BaHHUM OKCHIIOB 10 UX popmynam. CoctaBieHue GopMys OKCUIOB MO UX
Ha3BaHUsAM. [IpeacraBuTen OKCUAOB: BOAA U YIIIEKUCIIBIN I'a3, HEralE€Hast U3BECTh.

Bonopon B npupone. dusnueckue 1 XUMUYECKUE CBOWCTBA BOJOPOAA, €ro MOJyYEeHUE U IPUMEHEHHE.

Kucnotsl, ux cocras u kinaccuduxanus. Manukaropsl. Tabauna pacrBopumoctu. ConsHas
Y CEpHAasl KUCJIOThI, UX CBOMCTBA U IPUMEHEHHUE.

Conu, ux cocras u Ha3BaHus. PactBopuMocTs coneit B Boze. [IpencraBurenu coneii: XJIOpu HaTpus,
kapOoHat HaTpus, pocdar Kanbuus.

ITocrosinnas ABoraapo. Konuuectso Bemectsa. Monbs. MonsipHas macca. KpaTHble equHULIBI
U3MEPEHMS KOJIMYECTBA BELIECTBA — MWJIIMMOJIb U KMJIOMOJIb, MUJUIMMOJISIPHAS U KMUJIOMOJISIPHAsE MaccChl
BELIECTBA.

Pac4€rbl ¢ MCNONBb30BaHUEM NOHATHH «KOJIMYECTBO BELIECTBA», «MOJIIPHAs Maccay, «IOCTOSHHAas
ABorazupoy.

3akoH ABoraapo. MosspHblil 00bEM razoo0pasHbIx BelecTB. OTHOCHUTENbHAS MJIOTHOCTh OJHOTO
rasa o Jpyromy.

KpatHble enuHHMIBI M3MEPEHUs — MMJUIMMOJISIPHBIM M KHUJIOMOJSIPHBIM 00BEMBI ra3000pa3HbIX
BEIIECTB.

Pacuérbl ¢ ncnosib30BaHMEM MOHATHM «KOJIMYECTBO BEIIECTBA», «MOJISIpHAs Maccay, «MOJISPHBIN
00BEM ra3oB», «IIOCTOSTHHAs ABOragpoy.

Pacu€rbl ¢ nCronb30BaHMEM MOHATHI «KOJIMYECTBO BELIECTBA», «MOJISIpPHAs Macca», «MOJSIPHBII
00BEM I'a30B», «UUCIIO ABOTAAPOY.

I'mnpocdepa. Kpyroopor Boasl B mnpupoje. PHU3MUECKHE W XUMHUYECKHE CBOMCTBA BObI:
B3aMMOJECICTBUE C OKCUAAMH.

OcHoBanusl, X cocraB. PacTBOpUMOCTb OCHOBaHMM B Boje. M3MeHeHue OkpacKku MHAMKATOPOB B
nies09Hou cpene. [IpencraBurenu menoyen: TuAPOKCUIbI HATPUS, KIS U KaJIbIIUS.

PactBopurens u pactBopéHHOE BemecTBO. PactBopel. PactBopenue. I'maparel. MaccoBas nons
pacTBOpEHHOrO0 BellecTBA. Pacu€rpl, CBA3aHHBIE C MHCIOJIb30BAHUEM TIIOHATUS «MaccoBas A0S
PacTBOPEHHOTO BEUIECTBA.

JleMoHCTpan U

* OmnpeneneHue cosiepkaHus KHUCIOpOa B BO3yXeE.
* [lonmyueHue KucCIOpPOJA pPa3IOKEHUEM IIEpMaHraHaTa Kajus U MepoKCuaa

BOZOpOAA.

* CobupaHue METOJI0OM BBHITECHEHHUS BO3/IyXa U BOJBI.

* Pacno3HaBaHu€ KMCJIOpPOJa.

* Topenue maruus, xenesa, yris, cepsl 1 pocdopa B KHCIOpOIE.
* Kosnexuus okCcuaos.

* [lomyuenue, cobrpanue 1 pacrio3HaBaHHE BOJOPOJIA.

* Topenue Bogopona.

* BsaumogpeiictBue Bogopoa ¢ okcugom meau(ll).

* Komiekuysi MUHEpaJIbHBIX KUCIIOT.

* IlpaBuio pa3zbaBiieHUs cepOil KUCIOTHI.

* Komekuus conen.

* Talnuua pacTBOPUMOCTH OCHOBAHHUM, KMCIIOT U COJIeil B BOIE.

* HekoTtopsle MeTallIbl, HEMETAJUIBI M COEAMHEHMSI KOJIMYECTBOM BEILIECTBA B | MOJIb.
* Moaenb MOJIPHOTO 00bEMA ra3000pa3HBIX BEIIECTB.

JlaGopaTopHbie ONBITHI
12.  TlomyTHeHME H3BECTKOBON BOBI PH MPOITYCKAHNH YIJIEKMCIIOTO rasa.



13. Ilomyuenme BogOpOAa B3aMMOACHCTBUEM LIMHKA M COJISHOM KUCTIOTEL
14. PacnosnaBaHue KHCIIOT MHIAUKATOPAMHU.
15. H3meHenue OKpacKu UHAUKATOPOB B LIEIOYHOM CPEJIE.
16. OsnakomieHume ¢ mpenapaTamM JOMAIIHEH WM IIKOJBHOM anTeYKu — PacTBOPAMH IEPOKCHIA
BOJIOPO/1a, CIUPTOBOM HACTOMKHM M0/1a M HAIIATBIPHOT'O CIIUPTA.
IIpakTuyeckune padoTsl
3. IlpuroroBieHue pacTBOPOB COJIEH C UX 3aJJaHHON MacCOBOM JTOMEH.
OcHoOBHBIE KJIACCHI HEOPTaHUYECKUX coeqnHeHnii O0o0IIeHNe CBeICHUI 00 OKCHIaX,
UX Kjaccu(uKalum, Ha3BaHUAX U cBoiicTBax. CriocoObl MOTyuYeHHUs] OKCHIOB.

OcHoBanmsi, WX Kilaccu(UKamms, HAa3BaHUS U CBOWCTBA. B3amMoOJeHCTBHE C KUCIOTaMH,
KHCIIOTHBIMH OKCHIAMH M COJSIMH. Pa3jo)keHne HepacTBOPUMBIX OCHOBaHHMK. CHocoOBbI IMOMy4YeHUs
OCHOBaHHH.

Kucnotsl, nx knaccudukamnus 1 HazBanus. O01mMe XUMHIECKUE CBOMCTBA KUCIOT. B3anmoelicTere
KHCJIOT C MeTajulaMU. OJEKTPOXUMHUUYECKUM psJl HANOpsSOHKEHUM MeTauioB. B3aummopaeicTBue KHUCIOT C
OKCHAaMH METaJLJIOB.

B3anmopnencTBue KHCIOT C OCHOBAaHUSAMM — peakUus HeUTpalu3anuu. BsaummonencrBue KHUCIOT C
COJISIMH. [Torygenne 6€CKUCIOPOTHBIX
Y KUCJIOPOJCOAEPKAIMX KUCTIOT.

Comu, ux Kiaccuukanus u cBoicTBa. B3anmoericTBre coeit ¢ MetaliiaMu, 0COOCHHOCTH ATHX
peakuii. BzaumopaeicTBue coliei ¢ CoIsIMH.

['eneTnueckue psiibl MeTaia U HeMeTasuia. [ eHeTuueckas CBsI3b MEXIy KJIacCaMH HEOPTaHMYECKUX
BEIIECTB.

JlabopaTropHbie ONBITHI

B3aumopeiicTBue OkcH1a KaubLKs C BOJOM.

[ToMyTHEHME N3BECTKOBOM BOJBI.

Peakuus HeWTpanuzanuu.

[Monyuenue ruapokcuaa meau (1) u ero B3auMoeiicTBIE C KMCIOTOM.
Pasznoxenue ruapokcuaa meau (1) mpu HarpeBanuu.
B3anmopeiicTBre KUCIOT C METaJNIAMH.

© N A

10. B3aumoieicTBHE KHUCIOT C COJISIMHU.

11. O3HakomiIeHHE ¢ KOJUIEKIMEH COJICH.

12. B3aumoneiicteue cynbdara meau(Il) ¢ xemezom.

13. B3aumojieiicTBrE COICH C COISIMH.

14. T'enernueckast CBsI3b Ha MPUMEPE COCTUHEHHUI MEIH.
IIpakTyeckue padoThI

2. Pemenue >KCIEPUMEHTATBHBIX 3a/1a4.

Hepuoauueckuii 3akoH u Ileproaunyeckasi cucreMa XMMHYECKUX JJIEMEHTOB
. 1. MenaeJieeBa 1 CTPOCHHE aTOMA

EcTecTBeHHBIC ceMelcTBA XUMHUYUECKUX DJIEMCHTOB IIEIOYHEIC M IMEJI0YHO3EMEIbHEIC METaJlIbI,

raJloreHbl, HHepTHBIE (OsiaropoHbie) razpl. AMQPoTepHOCTh. AMMOTEPHBIE OKCHJIBI U THIIPOKCH/IBI.

KowmmekcHbIe com.

Ortkpeitue . . MenaeneessiM [leproanueckoro 3akoHa v co3ianue um [lepuoauyeckoil CUCTEMBI
XHUMUYCCKHX DJIEMEHTOB.

ATombl Kak (opma CYIIeCTBOBaHUS XHUMHUYECKHUX 3JIeMeHTOB. OCHOBHBIE CBEACHUS O CTPOCHUU
aToMOB. Jloka3aTenbCcTBa CIOKHOCTH CTpoeHHs aTtomoB. OmbiTel Pesepdopma. Ilmanerapnas mojenb
CTPOEHUS aTOMA.

CocraB aTOMHBIX siJep: MNPOTOHBI, HEUTpOHBI. OTHOCUTENBHAs aTOMHas Macca. B3auMocBs3b



HOHSITUH «IIPOTOH», KHEUTPOH», «OTHOCUTEIbHASI aTOMHAs Maccay.

Muxkpomup. OneKTpoHbl. CTpOEHHE 3JIEKTPOHHBIX YPOBHEN aTOMOB XMMHUYECKUX A1eMeHTOB NeNe |-
20. [TonsiTHE 0 3aBEPIIECHHOM 3JIEKTPOHHOM YPOBHE.

N3otonbl.  ®usznueckudl  cmblcn  cuMBoMKM  [lepuomnueckoit  cucrembl.  CoBpeMeHHas
dopmynupoBka Ilepuoguueckoro 3akoHa. VMI3MeHeHHMs] CBOWCTB 3JIEMEHTOB B NEPHOAAX U IpyImax, Kak
(YHKLUS CTPOEHUS JIEKTPOHHBIX 000I04YEK aTOMOB.

XapakTepHUCTUKa dJIEMEHTa-MeTalljla U dJIEMEHTa-HeMEeTalla 110 UX MOJIOKeHUIo B llepuonnueckoit
cucreMe xumudeckux aeMeHToB /1. 1. Menneneesa.

JdemMoHcTpanuu
* Pa3znuunblie GpopMbl TaOIMILL IEPUOIUIECKON CUCTEMBI.
*  MogaenupoBanue nocrpoenus [lepuoandeckoii cucremsl Jl. . Menaeneena.
* Mogenn aTOMOB XMMHUYECKUX JIEMEHTOB.
* Mogenu aTOMOB 371€MEHTOB 1—3-ro nepruo1oB
JlaGopaTopHbIe ONBITHI.
15. Iony4yenue ampoTepHOro TUAPOKCHIA M UCCIICAOBAHUE €r0 CBOMCTB.
Xumnyeckas cBsi3b. OKMCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUN

Honnast xumuueckas cBsizb. MoHbI, oOpa3oBaHHbIE aTOMaMM METAUIOB M HeMeTaioB. (Cxembl
0o0pa3oBaHUsI HOHHOM CBSI3W ISl OMHAPHBIX CcoeAWHEHWH. VIOHHBIE KPHUCTAIUITMYECKHE PEIMETKH U
(du3nyeckre CBOMCTBA BELIECTB C 3TUM TUIIOM pel€TokK. [loHsaTre o (opMynbHON eTUHMIIE BEIEeCTBA.

KoBaseHTHass xumuyeckass CBA3b. OJEKTPOHHbIE M CTPYKTypHble (opmynbl. KoaneHTHas
HenossipHast cBsi3b. CxeMbl 00pa3oBaHMs KOBAJIGHTHOH CBsA3M AJi1 OMHApHBIX coeAMHEHUI. MonekynspHble
Y aTOMHBIE KPUCTAININYECKUE PEIIETKH, U CBOMCTBA BEUIECTB C TUM THIIOM PELIETOK.

DNeKTPOOTpULIATENIbHOCTD. Psin anekrTpoorpunarensHocTd. KoBajieHTHas mossipHas XUMHMYECKast
cBsi3b. Jlumonb. Cxembl 00pa3oBaHMS KOBAJCHTHOW TMOJIIPHOM CBSI3M Ui OWHAPHBIX COEIMHEHHIA.
MounekynsipHble 1 aTOMHBIE KPUCTAUINYECKUE PEIIETKH, CBOMCTBA BEIIECTB C TUM TUIIOM PELIETOK.

Merannuueckass XMMHMYECKasi CBsSI3b M MeETaJUIMYecKas Kpucramiumdeckas pemérka. CpoiicTBa
BELIECTB C TUM THUIIOM pelI€ToK. EnnHas npupona XMMUYECKHUX CBS3EH.

Crenenb okucnenus. CpaBHEHHE CTENIEHU OKHMCIIEHUS U BajneHTHOCTH. lIpaBuna pacuéra crenenei
OKHCIIEHHS 10 (hopMyIaM XUMHUECKUX COECAMHEHUH.

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE peakiuu. OnpeneseHne CTeneHe OKUCIEHUs Ul DJIEMEHTOB,
00pa3yromuX BeIleCTBa pa3HbIX KilaccoB. Peakiiuu MOHHOr0 oOMeHa U OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHbIE
peakuuu. OKUCINUTENb W BOCCTAHOBUTENb, OKHCIEHHWE M BoccTaHOBIeHHE. CocTaBleHHE YypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUN METOJOM JIEKTPOHHOTO OasiaHca.

JdemMoHcTpanuu

* Bugeo ¢pparmenTsl U cnaiipl «MloHHAas XMUMHUYECKast CBA3b ».
* Kosieknus BemecTs ¢ MFOHHOM XUMUYECKOHN CBA3bIO.
* Mopnenu MOHHBIX KPUCTAUINYECKUX PEIIETOK.
* BugaeodparmenTsl u cnaiinsl «KoBageHTHaIXUMUYECKask CBSA3bY.
* Kosiekuus BemecTB MOJEKYJIIPHOTO U aTOMHOT'O CTPOCHHS.
* Mopaenu MOJEKYIAPHBIX U @TOMHBIX KPUCTANINYECKUX PEILIETOK.
* BuzaeodparMeHTsl U cnaiiipl «MeTanyecKasi XMMUUECKas CBSI3b.
*  Komrekuus «MeTauibl U CIIJIaBbD».
* BzaumojeiicTBHE IIMHKA C CEPOU, COJITHOM KHCI0TOU, XopuaoM menu (11).
* T'openue maruus.
* B3aumoneincTeue XJIOPHOM U CEPOBOAOPOIHOM BOJBI.
JlabopaTopHbIe ONBITHI
16. M3roToBneHne MOJeIH, WILTIOCTPUPYIOIIECH CBOWCTBA METAJUTMYECKON CBSI3U



CoaepsxkaHue nmporpaMmbl
Xumusa 9 kaace
(70 yacos, 2 yaca B HeJ1eJI10)
IloBTOpEeHue u 00001IeHNe CBeIeHUIT 10 Kypcy 8 Kiacca
bunapnsie coenunenus. Okcuabl coneodpasyrolue 1 Hecosneoopasytomne. [ uapokcuap:
OCHOBaHUs1, aMpoTepHbIe, KUCIOThL. CpeHre, KUCIIbIE, OCHOBHbBIE COJIH.

O0600611eHre cBeIcHNI 0 XUMUYeCcKUX peakiusax. Kinaccupukanus XuMHUECKUX peakluii 1o
pa3IMYHbIM OCHOBAHMSIM: COCTABY U YHUCIY PEarupyrolux U 00pa3yromuXcsl BEIIECTB, TEIIOBOMY
a¢deKTy, HallpaBJICHUIO, U3MEHEHHIO CTETICHEH OKHCICHUS 3JIEMEHTOB, 00pa3yIOIIUX pearupyroIIne
BEIIIECTBA, (haze, UCIIOJIb30BAHHIO KaTaIu3aTopa.

[ToHsiTHE O CKOPOCTH XMMUYECKOUN peakunu. aKkTophbl, BIUSAIONIME HA CKOPOCTh XUMUYECKHUX
peaKkIuii: mpUpoja pearupyroiux BEeIeCTB, UX KOHIIEHTPALHs, TEMIIEPATypa, IJI0IIa b COIPUKOCHOBEHHUS,
Hajnuuue katanuzaropa. Karamus.

JdemoHcTpauuu
*  O3HaKOMJICHHE C KOJIJIEKIMSIMU METANIOB U HEMETAJUIOB.
*  O3HAKOMJICHHUE C KOJIJIEKIIMSIMU OKCUIOB, KUCIIOT U COJICH.
* 3aBUCUMOCTbH CKOPOCTH XUMHUYECKON PEAKIIUU OT MPUPO/IbI PEAruPYIOIINX BEIIECTB.
* 3aBUCUMOCTbH CKOPOCTH XUMHUYECKON PEAKIIUU OT KOHIICHTPALIMH PEarupyroImnx BEIIECTB.
* 3aBHUCUMOCTbH CKOPOCTH XUMHUYECKOHN PEAKIIMU OT IIOIIA N
CONPUKOCHOBEHHUSI PEAarupyIoIUX BEIIECTB («KUIISIIUN CII0i).
* 3aBUCUMOCTbH CKOPOCTH XUMHUYECKON PEAKIIUN OT TEMIIEPATypPhl PEarupyronuux BEIIeCTB.
JlaGopaTopHble ONBITHI
B3aumopeiicTBue aMMHuaka v XJaopoBOJAOPOAA.
Peaknusa HelTpanusanuu.
Ha6mronenue TemmoBoro 3ddexra peakuy HeUTpau3aIim.
BsaumoneiictBue cepHoii kucnotsl ¢ okcugom Meau (II).

PaznoxxeHue nepokcuia BoA0poia ¢ IOMOIIBIO KaTajia3bl KapTodens

LN

3aBHCHUMOCTb CKOPOCTH XMMHYECKON PEAKIIMH OT IPUPOJbI PEArUPYIOLINX BELUIECTB Ha IPUMEPE

B3aMMOJIEHCTBHS pacCTBOPOB THOCYJIb(aTa HATPUS U XJIopuaa 6apus, THOCYJIb(aTa HATPUS U COJISTHOU

KHCIIOTHI.

7. 3aBUCUMOCTBL CKOPOCTH XMMHYECKON PEAKIIMU OT MPUPO/IHI METAILIOB IIPU X B3aUMOJIENCTBUH C

COJISTHOM KUCJIOTOM.

8. 3aBMCMMOCTBL CKOPOCTH XMMHYECKON PEAKIIMU OT MPUPOJIBI KUCIIOT NPH B3aUMOJIEHCTBHHU UX C

KEIE30M.

9. 3aBUCMMOCTBL CKOPOCTH XMMHYECKON PEAKI[MU OT TEMIIEPATYPHL.

10. 3aBHCHMMOCTBH CKOPOCTH XMMHMYECKON PEAKI[MU OT KOHIIEHTPALIHH.

11. 3aBucHMMOCTH CKOPOCTH XMMHMYECKON PEAKIUM OT IUIOIIAAM CONMPUKOCHOBEHHS PEArdpyroIuxX

BELIECTB.

12.  3aBMCHMMOCTH CKOPOCTH XMMHUYECKON PEAKIMH OT KAaTaIu3aTopa.

XHMHYeCKHEe peaKIlMi B PACTBOPaX 3JIeKTPOJIMTOB

[Tonstue 00 SIEKTPOIUTUYECKON TUCCOIMALMU. IJIEKTPOIUTHI W HEIIEKTPONUTHL. MexaHusm

JUCCOLIMAIIMY 3JIEKTPOJIUTOB C PA3IMYHbIM XapakTepoM cBsA3H. CTENeHb IEKTPOIUTUYECKON TUCCOLUALIUN.

CunpHbI€ U cl1abble AIEKTPOJIUTHI.
OcHOBHBIE TOJIOKEHHSI TEOPUHU AEKTpoNUTHYecKor nucconmanuu. Kiaccudpukanus MOHOB U HX

cBoiicTBa. KucnoTbl, OCHOBaHMSI U COMIU KaK 3IEKTponUThl. VX knaccudukanus u quccoruanus.
OO0mue XMMHUYECKHE CBOMCTBA KHUCJIOT: M3MEHEHHE OKpPAaCKU HWHAMKATOPOB, B3aUMOJEHCTBHE C

MeTaJlJlaMHM, OKCHJAMU M THAPOKCHJAMU METAUIOB M COJsAMU. MonekynspHble U HOHHBIE (IIOJHBIE U

COKpAIlIEHHBIE) YPAaBHEHHSI PEaKIHH.



XUMHUYECKUHN CMBICI COKPAILEHHBIX YPABHEHUH. Y CJIOBUS NPOTEKAHUS PEAKLIMM MEXAY JIEKTPOJIUTAMHU 10
KOHIA. Psi1 akTUBHOCTH METaIOB.

OO01Ire XMMHUYECKHE CBOMCTBA IIECIOYCH: B3aUMOJCHCTBUE C KHUCIOTaMHU, OKCHIAAMU HEMETAJLIOB,
comsimu. OOmIMe XMMHUYECKHE CBOMCTBA HEPACTBOPHUMBIX OCHOBAHMN: B3aUMOJCHCTBHE C KHUCIOTAMH,
pa3oKeHUE NPU HarpeBaHUMU.

OO01mure XMMUYecKue CBOMCTBA CPEIHUX COJICH: B3aMMOJCHCTBHE C KUCIOTaMHU, II€JI0YaMH, COJISIMU
U MeTajuiaMu. B3anMoencTBre KUCHBIX COJIEN CO LIEI0YaMU.

['unponus, kak 0OMEHHOE B3aUMOJCHCTBHE COJiel ¢ BOJOW. ['uApOIN3 Cou CUIILHOTO OCHOBAaHUS U
ciaboit KUCIoThl. I'uaponns conu caaboro ocHOBaHUS U cuiIbHOU KucaoThl. [kana pH.

CBolicTBa KHCIIOT, OCHOBAaHUH, OKCU/IOB U COJIEW B CBETE TEOPUU IJIEKTPOIUTUYECKON AUCCOLUALIU
Y OKHCIIUTENbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH.

JdemoHcTpanmu.
* HcnblTaHuE BEIIECTB U UX PACTBOPOB Ha IEKTPOIIPOBOJIHOCTD.
* 3aBHCHMOCTb 3JIEKTPONPOBOJHOCTH YKCYCHOM KUCIOTBI OT KOHIICHTPALIMH.
* JIBM>KE€HME OKpALIEHHBIX HOHOB B JJIEKTPUYECKOM I10JI€.
* OmnpeneneHue xapakrepa cpesibl B paCTBOPAX COJICH.
JlabopaTopHble ONBITHI.
13. Mucconunanus cnabbix 3JIEKTPOIMTOB Ha IPUMEPE YKCYCHOM KHCIIOTEHL
14. 3smenenue okpacku HHIMKATOPOB B KUCIOTHOM CPEJIE.
15.  Peakuus HeliTpanu3aiuy pacTBOpa MEIOYM Pa3IUYHBIMU KUCIOTAMH.
16. Tlomyuenue rugpoxcuna meau (11).1 ero B3auMogeHCTBHE C Pa3IMYHBIMU KHCIOTAMH.
17. Bzaumoneiicteue cuiabHbIX KMCIOT ¢ okcuaoM meau (11).
18-20. B3zanmopenicTBUE KHCIOT C METAJIAMH.
21. KauecTBeHHas peakiys Ha KapOOHAT-MOH.
22. TlonyueHue CTyHs KPEMHHEBOM KMCIOTHI.
23. KauecTBeHHas peakiys Ha XJIOPUJ - MU CyIb(aT-HOHEI
24. 3MeHeHne OKpacKy MHAMKATOPOB B LIEJIOYHON Cpee.
25. B3anMoeliCTBHE MIEN0UeH ¢ YIIEKUCIBIM Ta30M.
26. KauecTBeHHast peakiis Ha KATHOH aMMOHHSL.
27. Tonyuenune ruapokcuaa meau (1) u ero pasnoxenue.
28. BzaumoselicTBue KapOOHATOB ¢ KUCIIOTAMM.
29. Tlonyuenne ruapokcua xemnesa(lll).
30. BzaumoseiicTre xkeine3a ¢ pactBopom cyibgara meau (1)
IIpakTyeckue padoThI
1. CsoiicTBa KUCIIOT, OCHOBAHMM, OKCUJIOB U COJIEH B CBETE TEOPUH HJIEKTPOIUTHIECKOM
JUCCOLMAILIMU ¥ OKUCIUTEIBHO ~-BOCCTAHOBUTEIBHBIX PEAKLIUN
HeMmerasiibl M MX COeIUHEHUS

CtpoeHue aToMOB HEMETAUIOB HM uX TolokeHue B llepuommueckoit cucreme. Psg
3JeKTpooTpuliaTenbHoCTU. KpucTtaminueckue peméTki HeMEeTalJIOB — MPOCTBIX BEIIECTB. AJJIOTPONHUS U
e€ mnpuunnbl. Dusmyeckue cBoWcTBa HeMeTauioB. OOmMEe XWMHYECKHE CBOMCTBA HEMETAJUIOB:
OKHCIIUTEIbHBIE U BOCCTAHOBUTEIILHBIE.

I'ajiorensl, CTpOoe€HHE HX aTOMOB M MOJEKYJI. DU3NYECKHE U XMMHUYECKUE CBOMCTBA TaJIOICHOB.
3aKOHOMEPHOCTH W3MEHEHHUsl CBOWCTB TaJOT€HOB B 3aBUCHMOCTH OT MX mojoxeHus B llepuoanueckoit
cucreme. HaxoxaeHne rajoreHoB B IPUPOJE U UX MOITY4eHHE. 3HAUEHUE U IPUMEHEHHUE TaJIOTEHOB.

["anoreHoBOOPO/IBI U COOTBETCTBYIOLIME MM KHCIOTHI: IJIABUKOBAs, COJISTHAs, OPOMOBOJIOPOIHAS,
nonoBoaopoaHad. 'anorennasl. KauecTBeHHbIE peaklMy Ha rajoreHuA-vuoHbl. [IpuMeHeHne coennHeHun
TaJIOTEHOB M X OMOJIOTHYECKas pOJlb.



Oobmas xapakrepuctuka 3neMenToB VIA-rpynmel. Cepa B mpupoze u e€ noiydeHue. AJTOTPOITHbIC
Mo (UKAINK cephl U MX CBOMCTBA. XUMUYECKUE CBOWCTBA CEPHI U €€ TPUMEHEHUE.

CepoBoIOpOJI: CTPOCHHE MOJICKYJIBI, (PU3HUECKUEe M XUMUYECKHE CBOMCTBA, OJYYCHUE U 3HAYCHHUE.
CepoBonoponnas kucnora. Cynbduasl u ux 3HaueHue. JlromuHOoOpHI.

Oxkcup cepsl (1V), cepaucrast kuciora, cyibgutel. KauecTBeHHas peakiys Ha CyJIb(QUT-HOH.

Oxcun cepol (VI), cepnas kucnota, cynbdarsl. Kpucramioruaparsl. KadecTBennast peakuus Ha
cynbdaT-uoH.

CepHas KHCIIOTa - CHJIbHBIN 3J1eKTpouT. CBOMCTBa pa30aBIeHHON CEpHOM KUCIIOTHI, KaK TUITMYHOMN
KHCJIOTBI: B3aWMOJICHICTBHE C MeTallaMH, OCHOBHBIMH U aM(OTEpHBIMH OKCHIAMH, OCHOBAaHHMSAMHU U
amM(OTEpHBIMU THAPOKCUIAMU, coJisiMU. KauecTBeHHas peakius Ha CyiIb(aT-uoH.

OO6mias xapakTepucTuka 3jieMeHTOB VA-rpynibl. A30T, CTpOEHUE aTOMa U MOJIEKYJibl. Du3nuecKue
Y XUMHUYECKUE CBOWCTBA U IIPUMEHEHUE a30Ta. A30T B IPUPOJAE U €ro OMOIOruuecKas poJb.

AMMUaK, CTpOoeHUE MOJEKYJbl U (pU3nuveckre CBOWCTBa. AMMHAauHas BOJa, HAIIATBIPHBINA CIHPT,
ruapaT  ammuaka.  JIOHOPHO — -aKkLENTOPHBIM  MeXaHW3M  OOpa3oBaHMsI ~ KaTHOHA  aMMOHHUSL.
BoccranoBurenbHble cBoiicTBa ammuaka. Coiin aMMOHUS W UX NpuMeHeHue. KadecTBeHHas peakiusi Ha
KaTHOH aMMOHUSI.

Oxkcunpl azora: HecosieoOpas3yrolue M KUCIOTHBbIE. A30THCTas KHUCIOTa M HHUTPUTHL. A30THaA
KHCJIOTA, €€ IOIy4yeHue 1 cBorcTBa. Hurparsr.

®ocdop, crpoenne aroma u amiorpornusa. Dochuapl. Dochun. Oxcun docdopa(V) u
oprodochopras kucnora. Pocharer. Dochopubie ynodperus. MHCEKTHIIHIHI.

OO6mass xapaktepucTuka 3yeMeHTOB IV A-rpynmnbl: 0COOEHHOCTH CTPOEHHUS aTOMOB, IPOCTBIX
BEIIECTB U COCAMHEHUI B 3aBUCUMOCTU OT MOJIOXKEHHS 31eMeHToB B llepuoanueckoil cucreme. Yriepos.
AmnoTtponHbsie MoaudUKaIMK: anMas, rpadgur. AMophHBII yriepoJ U ero copra: caka, akTHUBUPOBAHHBIN
yroisib. AncopOrusi. XuMudeckue cBoicTBa yrieponaa. Kokcoxumudeckoe Mpou3BOICTBO U €r0 MPOAYKIIHSI.
KapOupi.

Oxcun yraepona(ll): crpoenne Mmosekysbl, mojydeHue U ero cBoiictBa. Okcup yriepoaa(lV):
CTPOCHHE MOJIEKYJIbl, IOJIy4€HHE U €ro cBoiicTBa. YrojpHas kuciaora. CoiM yroibHOH KHUCIOTBI:
KapOOHATHI U TUAPOKapOOHATHI. TeXHUYECKask ¥ MUIIEBAs COJA.

Heoprannueckue u  opraHuuyeckue BeIIeCTBA.  YTJIEBOAOPOAbl. XHUMHUYECKOE CTpOEHHE
OpPraHMYECKUX BEIIECTB, KaK MOPSI0K COEAUHEHHUS AaTOMOB B MOJIEKYJIE 110 BaJIEHTHOCTH.

Mertan, 53TaH, Kak NpPEIENIbHBIE YIJIEBOJOPOAbl. OJTWIEH M AaleTWIEH, KakK HENpeaeIbHbIe
(HeHaCBIIIEHHBIE) YIIIEBOAOPOAbl. ['opeHue yriaeBoaopoaoB. KauecTBeHHble peakiuy Ha HempeaeibHbIE
COEIMHEHMUS.

OTHUIIOBBIN CIIUPT, €ro IMOJy4YeHue, MPUMEHEHHEe W (U3UOJIOTHYecKoe aercTBue. TpEéxaToMHBII
cnupt rmuepuH. KauecTBeHHas peakiusi HA MHOTOAQTOMHBIE CIIUPTHL. YKCYCHasl - MPEJCTaBUTENb Kilacca
KapOOHOBBIX KUCIIOT.

Kpemuuii, ctpoenne ero atoma u coiictBa. Kpemuuit B npupone. Cummuuasl 1 cuiad. OKcun
kpemHusA(1Y). KpemHueBas kucnora u €€ conu.

[Tpon3BoacTBO cTekia v ieMeHTa. [IponyKius CHIIMKaTHON IPOMBIIIJIEHHOCTH: ONTHYECKOE
BOJIOKHO, Kepamuka, papdop, pasHc.

OnTHyeckoe BOJIOKHO.

Hemerannel B mpupozge. @pakimoHHas TMEPEroHKa KHUJIKOTO BO3AyXa KaK CIOCO0 MOJy4YeHUs
KHCIIOpO/ia, a30Ta, aprona. [lomyuenue dbocdopa, kpemHus1, Xjopa, Hoga. DIEKTPOIU3 PACTBOPOB.

[TomyueHue cepHOIl KUCIOTHI: CBIPHE, XUMU3M, TEXHOJIIOTHMYECKAsk CXeMa, METO]| KUIISAIIETO CIos,
MPUHIIMIIBI TETIJIO00MEHA, IPOTUBOTOKA U UPKYISuU. OneyM. [Ipon3BoacTBO aMMuaka: ChIpbE€, XUMHU3M,
TEXHOJIOTHYEeCcKas CXxema.

JleMoHCTpanun

e Komnekius HeMeTaIoB.
e Mopenu KpUCTAIUIMUECKUX PEIIETOK HEMETAJIJIOB: AaTOMHBIE U MOJIEKYJIIPHBIE.



O30HATOpP U MPUHIIMIIBI €70 PAOOTHI.

["openune HeMeTaIoB - MPOCTHIX BEILECTB: cepbl, (hocdopa, APEBECHOTO YTIIs.
OO0pa31bl raJoreHoB - IPOCTHIX BEIIECTB.

B3anMozaeiicTBHE rajJoreHOB ¢ METaJUIaMH.

BriTecnenue xyopa O6poMoM WM fojja U3 pacTBOPOB UX COJIEH

Kosnexuus NpupoHbIX COEAMHEHUN XJIOPA.

B3auMozeiicTBue cepsl ¢ METauIaMH.

I'openue cepsl B KUCIOpOE

Komnexuust cynbGUAHbIX py/I.

KauectBennast peakuus Ha CyiIbQUA-HOH

OO6eciBeunBaHrEe OKPALICHHBIX TKAHEH U [[BETOB CEPHUCTHIM Ta30M.
B3anmonencTere KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTBI C MEJBIO.
OO0yriMBaHWEe OpPraHMYECKUX BEIIECTB KOHLEHTPUPOBAHHON CEPHOM KUCIIOTOM.
Huarpamma «CocTaB Bo3iyxan.

Buneodparments! u cnaiiapl «IItuusu 6azaps.

[Tonyuenue, cobrpanue 1 pacrio3HaBaHUE aMMHUaKa.

Pasnoxxenne 6uxpoMara aMMOHHUSI.

B3auMozeiicTBue KOHLIEHTPUPOBAHHOW a30THOM KHCIIOTHI C MEJBIO.

I'openne 4depHoOro mopoxa

Pa3noxeHne HUTpaTa Kaaus U TOPEHUE APEBECHOTO YroJjibKa B HEM

O06pa3ibl TpUPOIHBIX coequHeHu pocdopa.

['openue pocdopa Ha BO3IyXe U B KUCIOPOJIE.

[Tomryuenue 6enoro pochopa 1 UCTIBITAHUE €TO CBOHCTB

Komnexkuust «O6pa3iibl NpUPOIHBIX COSAMHEHUN YTIIepo1ar»

[Toptper H. 1. 3enunckoro. [lornomenne akTHBUPOBAaHHBIM YIVIEM PACTBOPEHHBIX BEILIECTB UITU
ra3os.

VYeTpoiicTBO MPOTUBOTA3A.

Mopenu MOJIEKyI METaHa, TaHa, ITUICHA U AlleTUIICHA.

B3aumoneiicTBue aTuIeHa ¢ OpOMHOM BOJOW M pacTBOPOM IepMaHraHaTa Kajus.
OO01re XMMUYEeCKHe CBOMCTBA KUCIIOT HA MPUMEPE YKCYCHON KUCIIOTHI.
KauecTtBeHHast peakiiis Ha MHOTOATOMHbIE CIIUPTHI.

Komnexnust «OGpa3iubl NPUPOIHBIX COETUHEHUNH KPEMHUS.

Konnekuus crekia, KEpaMUKH, HEMEHTA U U3JIEIUNA U3 HUX.

Konnekuust npoayKIuy CUIMKaTHON MTPOMBIIIJIEHHOCTH.

Buneodpparments! u cnaiiasl «IIpon3BoACTBO CTEKIA U [IEMEHTAY.
Komnexkuus «IIpupoaHele coeqMHEHNsT HEMETAIUIOB.

BuneogpparmenTs! u cnaiasl «@pakimoHHAas IEPETOHKA KUIKOTO BO3IyXa»
Buneodparments! u cnaiiasl «l[lomydeHue Bogopoia, KUCIOPO/ia U TAIOTC€HOB
AIIEKTPOIUTUYECKUM CIIOCOOOM.

Mopenu anmapaToB I IPOU3BOJCTBA CEPHOU KUCIIOTHI.

Mopnenp KUISALIEro ciosl.

Mopeinb KOJIOHHBI CHHTE3a aMMHUaKa.

Buneodparments! u cnaiiasl «I[Ipon3BoicTBO CEpHOM KHCIOTHI».
Buneodparmentst u cnaiiasl «I [pou3BoICTBO aMMHAKa.

Konnexkuust «CpIpb€ A1 NOJTy4EHUsI CEPHOM KUCIIOTBD».

JlabopaTopHbIe ONBITHI

31. Pacnio3HaBaHMe TaIOTeHHUI-HOHOB.



32. KauecTBeHHBIE peaKIMy Ha CyIb(aT-HOHBI.

33. KauecTBeHHas peaknus Ha KATHOH AMMOHHUSI.

34. Xumudeckure CBOWCTBA a30THON KHCIIOTBI, KAK JJIEKTPOJIUTA.
35. KauecTBennsle peakuuu Ha Gochar-1uoH.

36. TMonyuenue U CBOMCTBA yroJbHON KMCIOTHL.

37. KauecTBeHHas peakius Ha KapOOHAT-HOH.

38. TMpomyckanue yriaeKkuceioro ra3a 4epe3 pacTBOp CHIMKATa HATPUS.
IIpakTnyeckne padoThl

2. 3ydyeHne CBOUCTB COJITHON KUCIIOTHL.

3. i3yuenue CBOWCTB CEPHOM KUCIIOTHL.

4., TlonyueHre aMMHUaKa ¥ M3y4EHUE ETO CBOMCTB.

[Tonyuenue yriaekucioro ra3a u U3y4eHue ero CBOMCTB.
MeTa/JIbI M UX COeIMHEHUSA
[Tonoxenune MeramoB B Ilepuonnueckoi cucreme xumudeckux sneMmeHToB JI. M. Menneneesa,

CTPOEHHE UX aTOMOB M KpUCTALUIOB. MeTayuimueckasl CBA3b U METaJUIMYECKass KpUCTAaUIMYECKas pereTKa.
Ou3nyecKkue CBONCTBA METAIOB: JJIEKTPO- U  TEIJIONPOBOJHOCTh, OTpaXKarolas CIOCOOHOCTS,
1acTuyHOCTh. CruiaBbl YEPHBIE U [IBETHBIE.
MeTtainbel Kak BOCCTaHOBUTENIU. DJIEKTPOXUMMUECKUN psii HalpspDKeHUd. B3aumopelicTBue MeETaioB C
HeMeTaJlIaMH, OKCUJaMH, KUCIOTaMHU, COJIIMU. AJIFOMUHOTEPMHUSI.
CrtpoeHrie aTOMOB M MPOCTHIX BEIIECTB MICTOYHBIX METAJUIOB. 3aBUCUMOCTh (PU3MUECKUX M XMUMHUYECKHUX
CBOMCTB HIEJIOYHBIX METAJJIOB OT 3apsAJ0B siiep UX aToMOB. OKCUABI U TUAPOKCUABI IIETIOYHBIX METAJIOB,
UX MOJIydY€HUEe, CBOMCTBA, MIpUMEHEHUE. BakHelue coii NIe0YHbIX METaUIOB, UX 3HAYEHUE B KUBOU U
HEXUBOM IPUPOJE U B )KU3HU YEIIOBEKA.
CtpoeHre aTOMOB U TPOCTHIX BEIIECTB IIEIOYHO3EMENbHBIX METAJUIOB. 3aBUCUMOCTbh (DU3MYECKHX H
XUMHYECKHUX CBONCTB IIEJIOYHO3EMEIbHBIX METANIOB OT 3apsAJ0B sAAep UX aToMoB. OKCHUBI U THIPOKCH/IBI
LIEJIOYHO3EMENBHBIX METAJUIOB, MX IIOJIY4EHHE, CBOMCTBA M IIpUMEHEHHe. BakHelnue coyM IEIOYHO -
3eMENBHBIX METAIJIOB, WX 3HAUYEHHUE B TMPHPOJIE M KU3HH deioBeka. KapOoHaTel M THIpOKapOOHATHI
KaJIbIIHSL.
JXéctkocTh BOABI: BpeMeHHass M MocTosiHHass. CrnocoObl yCTpaHeHHMs BpeMeHHOH k&cTkocTH. CrocoOsbl
YCTpaHEHMs OCTOSIHHOM KE€CTKOCTU. MoHUThl. COeIMHEHUS AIFOMUHUS B TPUPOJE. XUMUUYECKHE CBOMCTBA
amromMuHus. OCOOEHHOCTH OKCHIA M THAPOKCHA aTIOMUHUS Kak aM(OTEpHBIX coeAnHEeHUW. Bakneime
COJIM aTFOMMHUSA (XJI0pu, Cyiabdar).
OcobenHoctu ctpoeHusi atoma jxene3a. JKeme3o B mpupojne. Baxkueimme pynbl sxene3a. OKcUIBI U
ruapokcuabl skenesa(ll) u sxenesa(lll). Comu xeneza(ll) u xeneza(lll). O6HapyeHne HOHOB KaTHOHOB
JKelle3a B pacTBope. 3HaUeHHUE COeTMHEHUI JKenesa.
Koppo3zus xumuueckas u 3JIeKTpoXuMudeckasi. 3alnuTa METaJllIoB OT KOppo3uK. MeTalisl B IpUpo/ie: B
cBOOOJHOM BUJIE U B BUJIe coequHeHu. [lonsTre o metamutypruu. U€pHas u 1IBETHasI METaTyprHsl.
[TupomeTanmyprus, THAPOMETAILTYprus, dNeKTpoMeTamnyprus. Jlomennslii mpouecc. [lepepaboTka uyryHa B
CTaJIb. DJIEKTPOJIN3 PACILUIABOB.
JdemoncTpanuu

* BszaumopeiicTBre HATPUs, TUTHS U KaJbLHS C BOJOM.

* T'opeHue HaTpHsl, MarHUS U KeJIe€3a B KUCIOPOIE.

* Bcnblnika TEpPMUTHOM CMECH.

* BsaumopeiicTBHE CMECH MOPOUIKOB CEPHI U KeJe3a, [IMHKA U CEPBI.

* BszaumopeicTBHE aTIOMHHUSA C KUCIOTaMH, IIEJI0YaMHU U BOJOM.

* B3saumopelcTBHE Kee3a U MEIH C XJIOPOM.

* B3saunmojeiicTBHE MEIH C KOHIIEHTPUPOBAHHON CEPHOM KMCIOTOM U a30THOM KHCIOTON

(pa36aBneHHON M KOHIIEHTPUPOBAHHOM).



* Okpacka IJIaMEHH COEUHEHUSMH LIEJIOYHBIX METAJUIOB.

* Okpacka IIIaMeHHN COEUHEHNUAMH IIETOYHO3EMEIbHBIX METAIIIIOB .

e Tamenue u3BeCcTH BOJOM.

* IlomydeHue kECTKOU BOJBI B3aUMOJAEHCTBUEM YIJIEKUCIIOrO ra3a € U3BECTKOBOW BOJOM.

* VYcrpaHeHHE BpEMEHHOU KECTKOCTH KUTITIYCHUEM U JOOABKOH COJIBI.

* VYcTpaHeHHe NOCTOSHHOM KECTKOCTH 100aBKOU COJBI.

* VIOHUTHI ¥ IPHUHIIUII UX JEUCTBUS (BUICOPPArMEHT).

*  Kotekuust npupOJHbIX COCIMHEHUN AITFOMUHUSL.

* Bupneodparments! u cnaiiapl «OKCHI ATIOMUHUS B €r0 MOAU(DHUKALIAN.

* Ilonmydyenue ampOTEpHOTO THIPOKCHIA ATFOMUHUS U UCCIIETOBAaHUE €T0 CBOMCTB.

*  Komneknusa « XMUMUYECKHE UCTOYHUKHU TOKa.

* Pe3ynbTaThl JUIMTEIBHOIO SKCIIEPUMEHTA 10 U3YYEHUIO KOPPO3UU CTAIBHBIX U3JEIUN B

3aBUCUMOCTH OT YCIIOBUM IPOLECCOB.

* Boccranosinenue meau u3 okcuaa meau(ll) sogopomom.

* Bugaeodparments! u cnaiiibl «I [pou3BOACTBO UyTryHa U CTAIH.

* BugeodparmenTsl u crnaiiabl «3aenus U3 4yryHa u CTamm.

* BugaeodparmenTsl u cnaiiibl «I [pou3BOACTBO aTIOMUHUS.
JlabopaTopHblie ONBITHI
39.B3anmoeiicTBre xenesa ¢ pactsopom cyiabhara meau( ).
40.TTony4enne n3BECTKOBOM BOIBI M OIBITHI C HEM.
41.Tlonyuenne ruapokcuaos xeneza(ll) u (11).
42.Ka4eCTBEHHBIE PEAKIMKU HA KATHOHBI JKeJIe3a
IIpakTyeckue padoTnl
5. Tlony4eHue KeCTKON BOJBI M CIIOCOOBI €€ YCTpaHEHHS.
6. Pemenue SKCIIEPUMEHTANBHBIX 3a/1a4 110 TeMe «MeTallibly.

XuMus M OKpyKamoLas cpeaa
Crpoenue 3eMiu: apo, MaHTHs, 3eMHast KOpa, UX XUMHUYECKui coctas. JIutocdepa u eé
XUMUYECKHUM coctaB. Munepansl. Pynbl. Ocagounbie nopoasl. [lone3nsie nckonaempie. XUMHUUECKUN COCTaB
ruzipocdepbl. XUMHUYECKUI cOCTaB aTMOC(EpHI.
WcTOUHNKH XUMUYECKOTO 3arpsi3HEeHNs OKpy»Katoliel cpeabl. [ 1o0anbHble HKOJOrHYecKue npooieMbl
YeJI0BE€YECTBA: MaPHUKOBBINA A (HEKT, KUCIOTHBIE JOKIN, 030HOBbBIE AbIpbl. MexayHapoaHOe
COTPYJIHUYECTBO B 00JIACTH OXPaHbl OKPYKAIOIIEH Cpelibl OT XUMUYECKOTO 3arpsi3HEHUs. «3eJI€Hast XUMHUSI.
JdemMoHcTpanuu

*  BuneodparmenTs! u cnaiiapl «CTpoeHue 3eMin U €€ XUMUYECKUN COCTaBy.

*  KomieKiusi MUHEpaJIOB U TOPHBIX MOPO/I.

*  Komnekuus «Pyasl METaIIoB.

*  Buneodparments! u cnaiiapl «I 1obanpHbIe YKOJIOTHUECKHUE MTPOOIEMBI UeJIOBEUECTBAY.
JlaGopaTopHble ONBITHI
43. Vzy4enue rpanHura.

O0001eHNEe 3HAHUI 110 XUMHUH 32 KYPC OCHOBHOM IIKOJIBI.
MoaroroBka k OCHOBHOMY roCy1apCTBEHHOMY 3K3aMeHY

CtpoeHue aToMa B COOTBETCTBHUH C IOJIOKEHUEM XMMHUECKOT0 31eMeHTa B [lepuonndeckoil cucreme.
CrtpoeHue BelecTBa: XUMUYECKAs! CBSI3b M KPUCTAJUIMUECKUE PEIETKU. 3aBUCUMOCTD CBOMCTB
00pa30BaHHBIX EMEHTAMHU MPOCTHIX BEIIECTB (METAJUIOB, HEMETAJIOB, OJIATOPOIHBIX T'a30B) OT
MIOJIOKEHUS J1eMEHTOB B lleproanyeckon cucreme. TUoOIOrus HEOPraHMUECKUX BEILIECTB, IEJICHUE UX Ha
KJ1acchl ¥ rpynmnsl. [IpencraBurenu.
[Ipu3Haky ¥ ycaoBUs NPOTEKAHUS XUMUYECKNX peakIui. THUIOIOTHS XUMAYECKUX PEAKIIUN 110 PA3ITMYHBIM



OCHOBaHUAM. Peakunu nonHoro oomMena. OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKILIUH.

XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTEPHbIE XUMHYECKUE CBOMCTBA COJIC00Pa3yIOIUX

OKCH/JIOB, THIPOKCH/I0B (OCHOBAHHI, KUCIOT U aM(OTEPHBIX THAPOKCUIIOB), COJICH.
Y4eOHO-TeMAaTHYEeCKHU I IVIaH

No | HaumenoBanwue pazzaenos (tem) | KomudecTtBo B Tom unciie Ha npoBeeHue
4acoB 110 [IpakTrueckux KontponbHbIx
nporpamme pabor pabot
8 knacc
1 | HavyanpHble TOHATHUS U 3aKOHBI 20 1 1
XUMHAH
2 | Baxueiimme npeacTaBuTeNu 17 1 1

HCOPraHN4YCCKUX BCIICCTB.
KonndecTBeHHBIE OTHOIICHUS B

XUMHH
3 | OcHOBHEIE KJIaCChI 13 1 1
HEOPraHUYECKUX COECTUHEHUI
4 | Ilepponuyeckuii  3aKOH | 6 0
[epuomnueckas cucrema

XUMUUYECKuX 3yemeHToB J[. .
MeHieneeBa U CTpOEHHE aToMa

5 | Xumuueckas CBSI3b. 9 0 1
OKHUCITUTEIIBHO -
BOCCTAaHOBUTEJIHHBIC PEAKIIHH
PezepBHOE Bpemst 3
Hroro 68 3 4
9 knacc
1 [ToBTOpEeHME M 000OIIEHNE 6

CBEJICHHUH I10 KypcCy 8 Kiacca.
XHUMUYECKUE peaKIIuu

2 | XuUMHUYECKUE PEaKIINH B 9 1 1
pacTBopax

3 | HeMeTamnsl ¥ UX cOeTMHEHHUS 25 4 1

4 | MeTtaiel M UX COSIUHEHNS 15 1 1

5 | Xumus u okpyxaromas cpeia 2 0 0

6 | O0o0O6IIEeHNEe 3HAHMI IT0 XUMHHU 7 0 1

3a KypC OCHOBHOM IIKOJIBI.
[ToaroroBka k OCHOBHOMY
roCyJapCTBEHHOMY 9K3aMEHY

(0I'9)
PesepBHoOe Bpems 4
Utoro 68 6 4

IInanupyemMble pe3yJibTaThbl 0CBOCHHS y4eOHOI0 MpeaMeTa

[To 3aBepiIeHNIO Kypca XMMHUU Ha 3TaHE OCHOBHOTO 00111ero 00pa30oBaHus BBITYCKHUKA OCHOBHOM
HIKOJIBI TOJIKHBI OBJIAJIETh CAEAYIOUUMH pe3ybTaTaMu:

|. Jluunocmnuvie pesynomamor:
1) ocosnanue cBoeii STHUYECKOI TPHHAIEKHOCTH, 3HAHHE MCTOPUM XUMMH M BKJIaIa POCCUICKOM
XUMHUYECKON HAyKH B MUPOBYIO XUMHUIO;
2) hopmuposanue OTBETCTBEHHOTO OTHOLIEHHS K O3HAHHMIO XMMUM; FOTOBHOCTH U CIIOCOOHOCTH
00y4aroImuxcst K CaMOPa3BUTHIO U CaMOOOPa30BaHHUIO Ha OCHOBE M3YUEHHBIX (DAaKTOB, 3aKOHOB M TEOPHA
XMUMHHU; OCO3HAHHOTO BBHIOOPA M MOCTPOECHUE UHAMBUYyaTbHON 00pa30oBaTeIbHON TPACKTOPHUH;

3)  Popmuposanie 1eNOCTHOMN €CTECTBEHHO-HAYYHON KAPTHHBI MUPA, HEOTHEMJIEMOM YacThI0 KOTOPOi



SIBJISIETCS. XMMUYECKasl KApTUHA MUPA;
4) oenadenue cOBPeMEHHBIM A3bIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BHTHs HAYKH M OOIIECTBEHHOM
IIPAKTUKH, B TOM YUCJIE U XUMHYECKUM;

5) oceoenue counanbHBIX HOPM, PABUII TIOBEICHUS, poJieil B GOPM COLUANBHOM KU3HU B COLIUYME,
NPUPOIC U YaCTHOM JKU3HU HA OCHOBE SKOJIOTUYECKOM KYIbTYphl U 6€301aCHOTO 0OpalleHus ¢ BeueCTBaMU
U MaTepUaJIaMy;

6)dopmuposaniie KOMMYHUKATUBHOI KOMIIETEHTHOCTH B OOIICHUH CO CBEPCTHUKAMH U B3POCIIBIMH B
npoliecce 00pa3oBaTeIbHO, OOIECTBEHHO M0JIE3HOH, y4eOHO-HCCIeN0BaTENbCKOM, TBOPUECKOM U IPyTruX
BUJIOB JIEATEIBHOCTH, CBA3aHHBIX C XUMHEH.

MeranpeamerHblie pe3yJabTaThl:

1) onpeodenenue neneii cobcTBEHHOTo 00yYeHHMS, MOCTAHOBKA M (POPMYJIMPOBAaHHUE ISt CE0S HOBBIX 3a/1a4;
2) naanuposanue TyTeR TOCTHKEHHS HKENTAEMOTO PE3yTbTaTa 00yIeHHs XUMHH KaK TEOPETHIECKOTO, TaK U
JKCIIEPUMEHTAIIBHOIO XapaKTepa;

3) coommecenue cBOMX NEHCTBHIA C IIIAHUPYEMBIME PE3YIBTATAMH, OCYUCCMELeHIe KOHTPOIIS CBOEH
JIeATENIbHOCTH B IIPOLIECCE JOCTHKECHUS PE3yibTaTa, onpeoeserue cioco00B AeHCTBUIN NPH BBIITOJTHEHUH
71a00paTOPHBIX U MPAKTUYECKHX PAOOT B COOTBETCTBUHU C NPaBUJIAMH TEXHUKU OE€30IaCHOCTH;

4) onpedenenue NCTOYHUKOB XMMUIECKOH MH(OPMALMH, TIOYIEHHE M aHATH3 €€, CO3/[aHME
UH(POPMALIMOHHOTO MTPOAYKTA U €ro Mpe3eHTaLus;

5) ucnonvsoeanie OCHOBHBIX MHTEIUIEKTYATBHBIX ONEPAIINIA: aHAIIN3A U CHHTE3a, CDABHEHNUS U
cucTeMaTH3aluy, 0000IEHHs U KOHKPETH3alMH, 8blisieHue TPUIUHHO-CIEICTBEHHBIX CBs3€l U
nocmpoenue JIOTHIECKOr0 pacCyKJIeHUs U yMO3aKIF0UeHUs (MHAYKTUBHOI'O, IEAYKTUBHOIO U 110 aHAJIOTUN)
Ha MaTepHualle ECTECTBEHHO-HAyYHOI'O COEPIKAHNUS;

6) ymenue co3naroT, NPUMEHATH M IPEOOPA3OBBIBATE 3HAKHM U CHMBOJIBI, MOJIEJN ¥ CXEMBI JUIS PENIECHHS
y4eOHBIX M IM03HABATEIbHBIX 3a7a4;

7) ¢opmupoearnue n pazéumue 3K0NOTHYECKOrO MBIILIEHHS, YMEHUE IPUMEHSATH €TO B O3HABATEILHOIA,
KOMMYHUKaTUBHOMW, COLIMATIbHON IPAKTUKE U MPO(ecCHOHaIbHON OpUEeHTaluY;

8)eenepuposanue nnei u onpeaeacHne CPEACTB, HEOOXOIUMBIX I MX pealn3aliu.
IIpeaMeTHbIE pe3yabTaThl:
BbInycKHUK HAYYMTCS:

® XapaKTepu30BaTh OCHOBHBIC METO/IbI TO3HAHUS: HAOJIOJIEHUE, U3MEPEHHE, SKCTICPUMEHT;

® OIHCHIBaTh CBOMCTBA TBép,Z[BIX, KHUAKHUX, F33006pa3HI>IX BCILCCTB, BBIACIIAA UX CYIHICCTBCHHBIC

IIPU3HAKY;
® pPACKpPBIBATH CMBICI OCHOBHBIX XMMUYECKUX IIOHATUN «aTOM», «MOJIEKYJIIay, «XUMHYECKUI
JJIIEMEHT»,  IIPOCTOE BELIECTBOY», «CIOXKHOE BELIECTBOY, «BAJICHTHOCTBY, «XUMUYECKA

peakuus», UCIO0JIb3Ys 3HAKOBYIO CUCTEMY XUMHUH;

® pacKpbIBATh CMBICI 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOM TE€OpUU;

® pa3InYaTh XUMUYECKHE U (PU3NUYECKHE SBICHUS;

® Ha3bIBATh XMMHYECKHUE AJIEMEHTHI;

® OMpeneNsITh COCTaB BELIECTB M0 UX GopMyiam;

®  OIpPEIENSITh BAIEGHTHOCTh aTOMA DJIEMEHTA B COEAMHEHHUSX;

®  OmNpeNeNsITh TUIl XMMUYECKUX peaKlnii;

e Ha3bIBATh IPU3HAKU U YCJIOBUS MIPOTEKAHNS XUMHUECKUX PEaKIIHii;

®  BBIBIIATH NIPU3HAKHU, CBUIETENBCTBYIOIIUE O IPOTEKAHUN XUMHUUYECKOM pEaKLUU IIPY BHITIOJTHEHUH
XUMHYECKOT'O OIIbITA;

e cocTaBiATh (OpMYIIbl OUHAPHBIX COEAUHEHUIA;

® COCTaBIJIATH YPAaBHEHUS XUMHUYECKHUX PEAKIIHIA;

L4 CO6J'IIOI[E[TL ImpaBujia Oe3oIacHoM pa6OTLI IIpH MPOBCACHUH OIIBITOB;



MOJIB30BATHCA JTA00OPATOPHBIM 000PYIOBAHUEM U TTOCYI0H;

BBIUNCIISTh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB;

BBIUHCIISTH MAaCCOBYIO JIOJIF0 XUMUYECKOTO 3JIeMEHTa M0 (popMysie COeAMHEHNUS,

BBIUHCIIATH KOJIMYECTBO, 00BEM HUJTM MaccCy BEIIECTBA MO KOJIUYECTBY, 00bEMY, Macce peareHTOB WU
MIPOJIYKTOB PEAKLIUH;

XapaKTepu30BaTh GU3NYECKUE U XUMUYECKHE CBOMNCTBA MPOCTHIX BEIIECTB: KUCIOPOIa U BOJOPOIA;
HOJIy4aTh, COOMPATh KUCIOPOA U BOJIOPO/I;

pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEUIecTBa: KUCIOPO, BOAOPO/I;

pacKpbIBaTh CMBICII 3aKOHa ABOTaJIpo;

PaCKpBIBATh CMBICI IOHATHH «TEIII0BOM 3 (EKT peakiium», «MOISPHBIA 00beM»;

XapakTepu3oBaTh (pU3nuecKre 1 XUMUIECKHUE CBOMCTBA BOBI;

PacCKpbIBaTh CMBICII IOHATHUS «PACTBOP»;

BBIUHCIISITH MACCOBYIO JIOJIF0 PACTBOPEHHOTO BELLIECTBA B PACTBOPE;

IIPUTOTOBJIATH PACTBOPHI C ONIPEACIEHHON MacCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA;

Ha3bIBaTh COCIMHEHHUS U3YyYEHHBIX KIACCOB HEOPTAHMYECKUX BEIIECTB;

XapaKTepu30BaTh GU3NYECKUE U XUMUYECKIE CBONCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BEILECTB: OKCHUJIOB, KHCIIOT, OCHOBAaHUM, COJIEH;

OINpeAEIATh IPUHAIEKHOCTD BELIECTB K ONPEAECIEHHOMY KJ1acCy COEAUHEHMUI;

COCTABIJIATH (POPMYJIBI HEOPTAHUIECKUX COSIMHEHUI N3yYSHHBIX KIIACCOB;

MIPOBOJIUTH OIBITHI, HOATBEPKAAIOIINE XUMUUYECKUE CBOMCTBA U3YYEHHBIX KJIACCOB HEOPTraHUYECKHUX
BEIIIECTB;

pacro3HaBaTh ONBITHBIM ITyTEM PACTBOPHI KUCIIOT U LIEI0YEH 0 U3MEHEHHUIO OKPACKU MHMKATOPA;
XapaKTepU30BaTh B3aMMOCBSI3b MEX/Y KJIaCCaMU HEOPraHUYECKUX COEAUHEHUN;

packpsiBaTh cMbici [leprnoanueckoro 3akona J[. 1. Menaeneena;

OOBACHATh (PU3NYECKUI CMBICII aTOMHOTO (TIOPSIIKOBOT0) HOMEpa XUMUYECKOTO IEMEHTa, HOMEPOB
IpYIIIBI ¥ Ieproaa B nepuoanyeckon cucreme . M. Menneneesa;

O00BSCHATH 3aKOHOMEPHOCTH MU3MEHEHHSI CTPOSHUS aTOMOB, CBOICTB 2JIEMEHTOB B Ipeieax MajblX
NIEPUOJOB U TIaBHBIX NOJAIPYIIII;

XapaKTepUu30BaTh XMMHUYECKHE 3JIEMEHTHI (OT BOJOPO/Ia A0 KaJIbIUs) HA OCHOBE UX IMOJIOKEHUS B
nepuoanueckoit cucreme Jl. . MenneneeBa u 0cOOEHHOCTEN CTPOCHUS UX aTOMOB;

COCTaBJISITh CXEMbI CTPOEHHS aTOMOB EpBBIX 20 37IeMEHTOB Nepuoandeckoi cucremsl /. U.
Menneneena;

PacKpbIBATh CMBICI TIOHATUN: «XUMHUYECKAs! CBSI3bY», «3JIEKTPOOTPULIATEIBHOCTHY;
XapakTepu30BaTh 3aBUCUMOCTh (PU3NUYECKHUX CBOIMCTB BEIIECTB OT THIAa KPUCTAIIMUECKON PEIETKHY;
OIPEAEIATh BUJ XUMUYECKON CBA3U B HEOPTaHUYECKUX COCINHEHUSX;

n300paxxaTh CXEMbl CTPOSHHS MOJIEKYJI BEIIECTB, 00pa30BaHHBIX Pa3HBIMHU BUIAMU XUMHUYECKUX
CBsI3€H;

PacKpbIBaTh CMBICI MOHATUN «HMOH», «KaTHOH», «aHHUOH», «3JEKTPOIMUTH), «HEIIEKTPOJIUTHI,
«OQIEKTPOJIUTHYECKAS JUCCOLUALUN», KOKUCIUTENbY, «CTETNeHb OKUCICHUS», «BOCCTAHOBUTEIbY,
«OKHCIICHHEY, «BOCCTAHOBIICHUEY;

OTIPEeNIATh CTENEeHb OKHUCICHHSI aTOMa 3JIEMEHTa B COEIMHEHUY;

PacKpbIBaTh CMBICT TEOPUH IEKTPOIUTUYECKON TUCCOLUALINN;

COCTaBJISITh YPABHEHMS DJIEKTPOIUTHYECKON THCCOLMALNNA KUCIIOT, IIEJI04YeH, COJIeH;

OOBSACHATH CYITHOCTB IIPOIECCa AIEKTPOIUTUYECKOMN TMCCOLMAlliU U peakluii HOHHOTO OOMeHa;
COCTaBJIATH TIOJIHBIE U COKpAIIEHHbIE HOHHBIE YPaBHEHUS Peaklnii OOMeHa;

OTIpeNieNATh BO3MOXKHOCTh IMPOTEKAHMsI peaKkIMii HOHHOTO 0OMeHa;

MPUBOJUTH pPEaKLUH, MOATBEPKAAIOIINE KaYeCTBEHHBIH COCTAB Pa3IMUHBIX BEIIECTB;



® ONpEAeNsITh OKUCIUTEIh H BOCCTAHOBUTEID;

® COCTaBJIATh YPAaBHEHUS OKHCIHMTEIBHO -BOCCTAHOBHUTEIIBHBIX PEaKIIHUil;

e Ha3bpIBaTh (PAKTOPHI, BIUSIIONIME HA CKOPOCTh XUMUYECKON pEaKIui;

e Kiaccu(UIUPOBaTh XMUMHYECKHE PEAKIIUH 110 Pa3INYHBIM IIPHU3HAKAM,

®  XapaKTepU30BaTh B3aWMOCBS3b MEXKJy COCTABOM, CTPOCHHUEM M CBOMCTBAMH HEMETAJLIOB,;

® [IPOBOJUTH OIBITHI MO MOJYUCHHUIO, COOUPAHUIO U U3YUCHUIO XUMUYECKUX CBOMCTB ra3000pa3HbIX
BEIIIECTB: YIJIEKUCIIOTO ra3a, aMMHaKa;

® pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIC BEIIECTBA: YIJICKUCIIBINA I'a3 U aMMHAK;

®  XapaKTepU30BaTh B3aMMOCBS3b MEXKIY COCTABOM, CTPOSHHEM U CBOHCTBAMHU METAJIIIOB,

e Ha3bIBaTh OPraHUYECKUE BEIECTBA MO UX (POpMyJie: METaH, 3TaH, TUJICH, METaHOJI, 3TaHOJI,
TIIMIEPUH, YKCYCHAs KHCIIOTa, aMUHOYKCYCHAsI KHCIIOTa, CTeapUHOBAsi KUCJIOTA, OJICMHOBAsI KKCIIOTa,
TIII0K033;

e OIICHUBATh BIMSHUEC XMMUYCCKOTO 3arPsI3HEHIS OKPY)KAIOIICH Cpe/bl HAa OPraHU3M YeJIOBEKa,

® IPaMOTHO O0OpaIIaThCs C BEIIECTBAMHU B MIOBCEIHEBHOM KH3HH;

. OTIPENENATh BO3MOXXHOCTh IMMPOTEKAHMSI PEAKIIMI HEKOTOPBIX MPEICTABUTEICH OPraHUuIeCKUX
BEIIIECTB C KHCIOPOIOM, BOAOPOIOM, METAJUIAMU, OCHOBAHUSIMH, TaJIOTCHAMHU.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCS:

*  8bI0GUCAMD U NPOBEPSINb IKCHEPUMEHMATILHO SUNOME3bL O XUMUYECKUX C8OUCMBAX 6eUieCmE Ha
OCHOB€ UX COCMABa U CMPOEHUsl, UX CHOCOOHOCMU 6CMYNAMb 8 XUMUYECKUe peaKyuu, 0 Xapaxkmepe u
NPOOYKMAX PA3TUUHBIX XUMUYECKUX PeaKyUll;

*  Xapakmepuzoeamv 6ewecmed no COCMagy, CMpoeHur0 U COUCMEaM, YCMAHABIUBAION
NPUYUHHO-CLeOCMBEHHbLE C8A3U MeAHCOY OAHHBIMU XAPAKMEPUCTNIUKAMU 8eUecmEd;

* CcOCMasnsimb MOAEKYIAPHbLE U NOJHbIE UOHHBLE YPAGHEHUSI NO COKPAUWEHHBIM UOHHBIM
VPaBHeHUAM,

*  NPOCHO3UPOBAMb CNOCOOHOCMb BelujeCmBa NPOAGIAMb OKUCIUMENbHbLE ULU B0CCIMAHOBUMEbHbIE
CBOLICMBA C YUemom cmenenell OKUCTIeHUs DJIeMEHMO08, BX00AWUX 8 e20 COCMA8;

* cocmasnams ypasHeHus peakyuil, COOmeemcmayoumux nocie008ameibHOCmu npespaeHull
HeOp2aHu4yecKux 6eujecms pasiuiHblX Kiaccos;

*  8bI0GUCAMD U NPOBEPSAMb IKCNEPUMEHMATLHO SUNOME3bL O PEe3VIbMAMAX 8030€liCEls.
PA3IUYHBIX (PAKMOPOB HA UBMEHEHUE CKOPOCMU XUMUYECKOU PeaKyuu,

* UCNOBL308aMb NPUOOPEMEHHBIE 3HAHUS OISl IKOLOUYECKU 2PAMOMHO20 NOBEOEHUs 8
OKpydHcaioueli cpeoe;

* UCNOIBL308aMb NPUOOPEMEHHDBIE KIIOUesble KOMNEMeHYUU NPU bINOJHEHUU NPOEKMOo8 U Y4eOHO-
UCCe008AMENbCKUX 3A0aU NO U3YHUEHUIO C8OUCME, CNOCOO08 NOLYYEHUS. U PACNO3HABAHUSL BEUJeCME,

*  00bEeKMUBHO OYEHUBAMb UHPOPMAYUIO O 8eUeCMBAX U XUMULECKUX NPOYeCCax,

*  KpUmMuyecku OmHOCUMbCs K NCeBOOHAYUHOU UHDOpMayul, HedoOPOCO8eCMHOl peKlame 8
cpeocmeax Maccosoll uHgopmayuu;

*  0CO3HABAMb 3HAYEHUE MEeOPEeMUUEeCKUX 3HAHULL N0 XUMUU OJ1 NPAKMUYECKOU 0esimelbHOCmU
uenosexa,

* co30aiom mooenu u cxemvl OJisl peuleHus y4eOHbIX U NO3HABAMENbHBIX 3a0ay, NOHUMAMb
HeobXo0uMocms coo00eHUs NPeONUCAnUll, NPeoadzaemblx 8 UHCIPYKYUSAX N0 UCNOIb308AHUIO 1eKAPCMS,
cpeocma 6bImoBol Xumuu u op.



MECTO YYEBHOI'O IIPEJIMETA B YYEBHOM IIVIAHE

denepanbHbI TOCYAapCTBEHHBIH 00pa30oBaTeIbHBIN CTaHIApT MpPEAyCMaTpUBAeT M3y4eHHE Kypca
XHMHUHU B OCHOBHOM IIIKOJIE KaK COCTaBHOM YaCTH MPEeIMETHOU 00s1acTu «ECTeCTBEeHHOHAYYHBIE IPEIMETHI.

Kypc xummun B 8—9 Kiaccax paccuutaH Ha 2 4yaca B Henemo B oObeme 140 y4yeOHBIX 4acoB.
N3yueHue 3T0ro Kypca JaeT BO3MOKHOCTh BBIITYCKHUKY OCHOBHOM HIKOJIBI ycnemHo caate OI'D no xumuun
KaK MpeaMeTa Mo BeIOOpY.

[Ipennaraemblii Kypc, XOTS M HOCHUT OOILEKYJIbTYPHBIH XapakTep U HE CTaBUT 3a7ady
npo¢eCCHOHATIBLHON MOATOTOBKH O0YYaIOLINXCs, TEM HE MEHee, IMO3BOJIIET UM ONPEACIHUTHCSA C BHIOOPOM
npodust oO0ydeHHUs B CTaplIeH MIKOJIE.

YYEBHO-METOAUYECKOE OBECIIEYEHHUE

YMK «Xumusa. 8 knaccr
1. Tabpuensu O. C. Xumusa. 8 kiacc: yueOHHMK Juisi oOmeoOpazoBaTenbHbIX opranuzanuii / O. C.
['abpuensn, U. I'. Octpoymos, C. A. Cnaakos. — M.: [Ipocsemenue, 2020
2. T'abpuensn O. C. Xwumusa. Meroauyeckoe mocobue s 8 Kiacca ydeOHOe mocoOue st
obmeobpazoBatenbHbIx opranuzanuii / O. C. I'abpuensn, U. B. Akcénosa, U. I'. OctpoymoB. — M.:
[Tpoceemenue, 2020
3. Tabpuensn O. C. Xumwms. COOpHHUK 3a7auy U yIOpakHEHUU. 8 Kiacc: ydueOHoe mocoOue s
obmieo6paszoBarenbHbix opranusanuid/ O. C. 'abpuensn, U. B. Tpuryouak M.: IIpocsemenue, 2020
4. Tabpuensa O. C. Xumus. Terpanp a1 1a00paTOpHBIX ONBITOB M MPAaKTUYECKHX paboT. 8 Kiacc:
yaeOHoe rmocobue i oomeodpa3oBaTenbHbIx opranusanuii / C. 'abpuensn, 1. B. Axcénona, U. T'.
OctpoymoB. — M.: [Ipoceemenue, 2020
5. Tabpuensa O. C. Xumus. Paboyas Terpaap. 8 kiacc: yaeOHOE mocobue it 001eo0pa3oBaTeIbHBIX
opraam3anuii / O. C. I'abpuensy, C. A. Cnaakos, U. I'. OctpoymoB. — M.: [IpocBenienue, 2020
YMK «Xumusa. 9 knacc»
1. Tabpuensn O. C. Xumus. 9 knace : yueOHHK 1751 001eoopazoBatenbubix opranuzanuii / 0. C.
I"a6puensin, U. I'. Octpoymos, C. A. CnankoB. — M.: [Ipocsemienue, 2020
2. Tabpuensu O. C. Xumua. Meronuyeckoe mocobue s 9 kiacca: yueb. mocoOue s
obmeobpazoBarenbubix opranuzanuii / O. C. 'abpuensu, U. B. Akc€nona, U. I'. OctpoymoB. — M..:
[Tpocsemenwue, 2020
3. Taopuensa O. C. Xumwmsa. COopHUK 3amMad W yHnpaXHeHWH. 9 kjacc : ydeOHoe mocoOue Juist
obmeobOpaszoBarenbHbix opranuzanmii/ O. C. ['abpuensn, U. B. Tpuryouak. M.: [Ipocsemenue, 2020
4. Tabpuensu O. C. Xumus. Terpaap 11 1a00paTOPHBIX OMBITOB U MPAKTUYECKUX PaboT. 9 Kiace :
yuebHoe nocobue 111 obmmeoOpazoBaTenbHbix oprauuzanuit /O. C. 'abpuensn, U. B. Akcénona, 1.
I'. OctpoymoB. — M.: [IpocBenienue, 2020
5. Tabpuensu O. C. Xumus. Pabouas terpaap. 9 kiace : yueOGHOe ocoOue st
obmeobpazoBarenbHbix opranuzanuii / O. C. I'abpuensa, C. A. Cnagkos, U. I'. OctpoymoB.
— M.: [Ipoceemenue, 2020
Hugpopmayuonnsie cpeocmea
WuTepHeT-pecypcebl
1. http://www.alhimik.ru IIpeacraBnensl pyOpuKu: COBETH aOUTYPHEHTY, YUUTEIIO XUMUH,
CIPaBOYHHK (04YeHb OoJiblIas MoAOOpKa TaOIHIl U CIIPAaBOYHBIX MAaTEPHAJIOB), Becenasi XUMUsl, HOBOCTH,
OJTMMITHA]IBI, KyHCTKamepa (Macca MHTEPECHBIX UCTOPUIECKUX CBEICHHIA).
2. http://www.hij.ru XKypnan «Xumus 1 5kU3Hb» MOHATHO U 3aHUMATEIbHO paccKa3blBaeT 000 BCeM
UHTEPECHOM, YTO NMPOUCXOAUT B HAYKE U B MUPE, B KOTOPOM MBI )KUBEM.
3. http://chemistry-chemists.com/index.html DaekTpoHHbII KypHAT « XUMUKH U XUMHS», B KOTOPOM
NPECTaBICHO MHOKECTBO
OTIBITOB TI0 XUMUH, 3aHUMATEIHHON HH()OPMAIINH, TIO3BOJISIFOIIEH YBII€Yh YICHUKOB SKCIIEPHUMEHTATBHOM
YaCThIO MpeMeETa.



4. http://c-books.narod.ru BceBo3morkHas TuTepaTypa o XMMHUH.

5. http://www.drofa-ventana.ru M3BecTHOE n31aTenbCTBO Y4eOHOI auTepaTypbl. HOBHHKH HaydHO-
MOIYJISIPHBIX M 3aHUMATEIbHBIX KHUT 110 XUMHHU.

6. http://1september.ru XKypnan 11t yauTenei u He TOJIBKO. bobioe KonmrmaecTBo paboT yUeHUKOB, B TOM
YHCIIe U UCCIIEIOBATEIBCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOIBHBIHN MOPTAN CO CCHUIKAMU Ha
00pa3oBaTeNbHbIC CAUTHI IO XUMUH.

8. www.periodictable.ru COOpHHK cTaTell 0 XUMUYECKHUX IJIEMEHTaX, WJUTFOCTPUPOBAHHBIN AKCIIEPUMEHTOM

Kpurepun oueHuBaHusi JOCTUKEHU A 00yUAKOIIUXCS

OcHoBHas 3a/1a4a U KPUTEPHUH OLICHKH — OBJIAJICHUE CUCTEMOM YUEOHBIX ACHCTBUI C U3y4aeMbIM
y4eOHBIM MaTEPHATIOM.

Cucrema OIIGHKH BKJIIOYAaeT B ce0sl BHYTPECHHIOIO (OCYIIECTBISIEMYIO CaMOM IIKOJIOW) W BHEUIHIOKO
(ocymecTBisieMasi BHEIIHUMU IO OTHOIICHHIO K IIKOJIE CIYKOaMH).

Jost OIICHKU UCIIOJIB3YETCS nepcoHu(UIIMPOBAHHAS uHpOpMAaIUs " AHOHUMHas
(menepconuduIIIpOBaHHA ).

[TepconnpUIIMPOBAHHON OIEHKE TOJUICKAT TOJBKO METalpeIMETHBIC W IMPEAMETHBIC PE3YNIbTaThl U3
0510Ka «BBITYCKHUK HAYYUTCS».

OneHKa JOCTHKCHHH pPEaM3yeTcss «METOIOM CIIOKEHUS», MPU KOTOPOM (PUKCUPYETCSI JTOCTHKCHUE
OTIOPHOT'O YPOBHS M €T0 MPEBBILICHUE.

JlJiss onleHWBAHUST UCHOJB3YIOTCS: CTaHIAPTH3WPOBAHHBIC NMHCHMEHHBIE M YCTHBIC PaOOTHI, MPOCKTHI,
npakTH4eckue padoThl, JabopaTopHble padOThl, TECTHI, 3a4€Thl, TBOPYECKHWE pPabOTHI, CaMOAHAIU3,
CaMOOIICHKa, HAOIIOACHUS U TIP.

Tunsl 3a1aHuii, KOTOPbIe HCNOJb3YIOTCS I OLEHKH JOCTUKEHHIA:

1o (popMe OTBETA: C 3aKPHITBIM OTBETOM M OTKPBITHIM OTBETOM;

10 YPOBHIO MTPOBEPSEMBIX 3HAHUH, YMEHUH, CIOCOOOB JIEHCTBUI: 6a30BBIN U MOBBIIIEHHBIH YPOBEHB;

M0 WCTOJB3YEMBIM CPEJICTBAM: 3aJaHHs I MHCbMEHHOW WJIM YCTHOW Oece/bl, IPAKTHYCCKHUE 3aJTaHMs,
n1abopaTopHbIe paboThI;

1o (opme mpoBeIeHUs: 1T WHANBUIYATLHOMN HIIA TPYIIIIOBON paOOTHI.

Hrorosasi oueHka ckKjIaabIBaeTcs U3:
HaKOIIJICHHBIX OLIEHOK (XapaKTepHU3yIOT AUHAMHUKY 00pa30BaTEeNIbHBIX TOCTHKEHUN yJaluxcs);
OLICHKM 3a CTaHJapTU3MPOBAHHBIE HUTOTOBBIE PAa0OTHI (XapakTEpU3YyIOT YPOBEHb MPUCBOEHHS CIOCOOOB
JENCTBUI)

BHyTpeHHIOI0 cHCTeMy OLIeHKH Ha CTYNEeHHM OCHOBHOIO o0uiero oopa3oBaHusi Kiaccuduuupyercs
CJIEAYIOMMM 00pa3oM M BKIIIOYAET MPOLELYPHI:

HHIUBHIYAJbHbIE pe3yJbTAaThl y4YallUuXcsl - B cepe pa3BUTHS y HUX KOMIETEHTHOCTHBIX YMEHUH U
HaBBIKOB, BBISBIISIOTCS B X0O/I€ IICUXO0JIOTO-T1€JarOrM4e€CKOr0 MOHUTOPHHTa;

NpeIMeTHbIC Pe3yJbTaThl - PE3YyJbTaThl, MOJIYYCHHBIE B IIPOLECCE OLEHUBAHUS YUUTEIIMH LIKOJIBI Ha
IPEIMETHOM YPOBHE;

BHYTPHIIKOJIbHBIC Pe3yJbTaTbl - DPE3yJlbTaTbl, MOJIYYEHHBIE B XOJ€ AJAMHHHMCTPATUBHOIO KOHTPOJI,
UTOTOBOW aTTECTALUN yYalIUXCs

( KOHTpPOJIBHBIE PAOOTHI, TPOMEXKYTOUHBIE, HTOTOBbIE, TUATHOCTUYECKHE);

BHELIKOJIbHbIE Pe3yJIbTaThl - Pe3yIbTaThl OJTUMIINAJ, KOHKYPCOB, COPEBHOBaHMM, KOH(MEPEHLIUH U T.I1.;
pE3yJIbTaThl, IOJYyYEHHBIE B X0/I€ HE3aBUCHMMON BHEIIHelH OLEHKH - pe3yJIbTaThl NOTy4YeHHbIE B Xo1e [ 1A
He()opMaIn30BaHHas OLIEHKA - TIOPT(oIno



Jlyig onyrcaHus JOCTHKEHHUM 00yJaromuxcs 1[eJIeco00pa3HO yCTaHOBUTH CIEAYIOIIUE MATh YPOBHEH:

YpoBeHb JlocTHKeHN e IIVIAHUPYEMBIX Pe3yJbTaTOB Ouenka (oTMeTKa)
ba3oBbIit JIEMOHCTPHUPYET OCBOCHUE Y4EOHBIX JIEHCTBUN C OMOPHOM CHUCTEMOI 3HAHUW B pamMKax | «yJIOBJICTBOPUTEIHLHOY» (nu
YPOBEHb nuana3oHa (Kpyra) BbIIENEHHBIX 3anad. OBnajneHue 0a30BbIM YPOBHEM SIBIISIETCS | OTMETKA 3», OTMETKa
AOCTHKeHUH JOCTaTOYHBIM JIJIS IPOJIOJDKEHNS 00yUYeHHs Ha CIeAYyIOUIel CTylIeHH 00pa3oBaHMs, HO HE | «3aYTCHOY).

10 NpoQUILHOMY HalpaBJICHUIO
[loBbIlIEHHBII | YCBOGHHE OINOPHONW CHCTEMbl 3HAaHUM Ha YPOBHE OCO3HAHHOI'O IIPOM3BOJIBHOTO | OLEHKA «XOpOILO0» (OTMETKaA «4»);
YPOBEHb OBJIAJICHUS] Y4E€OHBIMHU JECUCTBUAMHM, JOCTATOUYHBIA O Kpyroszop, Iupora (WUiIu

n30upaTenbHOCTU) MHTEpecoB. Takue oOydaromuecs MOIYT ObITh BOBJICYEHBI B

MIPOEKTHYIO ACSITENFHOCTD 110 IPEAMETY U COPUEHTHPOBAHBI Ha MPOJOKEHHE 00yUeHUs

B CTapIIUX KJIACCAX 10 JTAHHOMY TPOQHIIIO.
Bbicokuii bonee nonHoe (Mo cpaBHEHUIO € MPEAbIAYIINM) YCBOCHUE OOPHOM CHCTEMbI 3HAHUHM HA | OIICHKA  «OTIWYHO»  (OTMETKa
YPOBEHb YPOBHE OCO3HAHHOT'O ITPOM3BOJIBHOIO OBJIA/ICHUS YU€OHBIMU JIEHCTBUSAMHU, JOCTATOUHBINA | «5»).

Kpyro3op, mupoTa (Wiu H30MpaTeIbHOCTH) HUHTEpecoB. Takue oOydarommecs MOTYT

OBITh BOBJIEUEHBI B IPOEKTHYIO AESATENBHOCTb 10 NPEIMETY U COPHUEHTHPOBAHbI Ha

MpoJI0JHKeHHe 00yueHus B CTApUINX Kilaccax Mo JaHHOMY PO,
IMoHuKeHHBI | OTCYTCTBHE CHCTEMaTHUECKO 0a30BOI MOArOTOBKH, O0YYarOIIMMCS HE OCBOCHO JaKe U | «HEYJOBJIETBOPUTEIHHO
YPOBEHb NOJIOBUHBI  IUIAHUPYEMBIX  PE3Yy/IbTAaTOB, KOTOpPbIE  OCBaMBaeT  OOJBIIMHCTBO | (OTMETKA «2»)

oOyJaroluxcs, UMEIOTCS 3HAuUUTEIbHbIE MPOOENbl B 3HAHUAX, JalbHellee o0yuyeHue

3arpyaHeHo. [lpu 3Tom oOydaromuiicsi MOXET BBINOJIHATh OTAEIbHBIE 3aJaHUs

NOBBILIEHHOTO ypoBHS. JlaHHas rpynmna oOy4aromuxcs (B CpeJHEM B XOJe OOy4YeHHs

coctapysiromiast okoso 10%) TpeOyer chenuaabHONM JAMArHOCTUKM 3aTPyAHEHUH B

o0ydeHnu, npoOesaoB B CUCTEME 3HAHUNW M OKa3aHUM LIEJEHAINIPaBIIEHHOW MOMOIIU B

JOCTH)KEHUH 6a30BOT0 YPOBHS
Hwu3kmii HaJU4he TOJBKO OTIENbHBIX (pParMeHTApHBIX 3HAHUN TO TPEAMETY, JajbHEWIee | OIICHKA «IUT0X0» (OTMEeTKa «1»)
YPOBEHb o0y4yeHHe MPaKTHYECKH HEBO3MOXKHO. TpedyeTcs crenuaibHas IOMOIIb HE TOJIBKO IO

yaeOHOMY TMpeaMeTy, HO M 1Mo (HOPMUPOBAHUIO MOTHBAIIMK K OOYYCHHIO, PA3BUTHIO
MHTEpeca K U3y4aeMol MPEeJAMETHON 00JacTH, TOHUMAaHUIO0 3HAUMMOCTH TPEAMETa IS
JKU3HU U JIP.




XapakrepucTuka nu¢poBoii OeHKH (0TMETKH)

«5» («OTJIMYHO») — YPOBEHb BBINOJIHEHUS TPEeOOBAHUN 3HAYUTEIHHO BBILIE YAOBIETBOPUTEIHHOIO:
OTCYTCTBHE OIIMOOK KaK MO TEKYyLIeMY, TaK M IO MpeablayleMy yueOHOMY Marepuaiy; He Oojiee 0JHOTrO
HEJI04eTa; JOTMYHOCTh U MOJHOTA U3JI0KEHHSL.

«4» («XOpOoILI0») — YPOBEHb BBHITIOJIHEHUSI TPEOOBaHMUN BBIIIE YIOBJIETBOPUTEIHLHOTO: MCIOIb30BAHUE
JIONIOJIHUTEIBHOIO MaTepHaa, MoJIHOTA U JIOTHYHOCTh PAaCKPBITHS BOIPOCA; CAMOCTOATEIBHOCTD CYXKACHUH,
OTpaKEHHE CBOEro OTHOIIEGHUS K TpeaMery oOcyxneHus. Hamuume ommbOOK M HEJOYETOB B
KOJINYECTBEHHOM BBIPAKEHUM IO OTIEJIBHBIM IPEAMETaM OTPaXKaeTCs B JIOKAIBHBIX aKTaxX O TEKylleH U
UTOTOBOM (pyOEKHOW) aTrTecTaruu 00yJaroniXCs.

«3» («yA0BJIETBOPHUTEIbHO») — JOCTAaTOYHBIM MHHUMAJIbHBIA YPOBEHb BBIMOJHEHUS TPEOOBAHUA,
NpPEIbABISEMBIX K KOHKPETHOW paboTe, OT/IeNbHbIE HAPYIICHUS JIOTHKH U3JI0KEHUSI MaTepralia; HEeMoJIHOTa
packpelTusi Bompoca. Hanmuume ommOGOK M HEJZOYETOB IO OTAEIbHBIM IpEeIMEeTaM B KOJIMYECTBEHHOM
BBIPQKEHUM OTpPa)XkaeTcsi B JIOKAJIbHBIX AaKTaX O TEKyLled M HTOroBoil (pyOekHOiIl) aTTecrauuu
oOydJaronuxcs.

«2» («11710X0») — YPOBEHb BBIIIOJHEHUS TPEOOBAaHUI HUKE YIOBJIETBOPUTEIBHOIO: HAPYIIEHHUE JIOTHKHY;
HEIOJIHOTA, HEPAaCKPBITOCTh OOCYXk/1aeMOro BOIPOCA, OTCYTCTBUE apryMeHTalMuu Ju00 OMMOOYHOCTH ee
OCHOBHBIX MoJIOKeHHH. Hanmuune ommOOK M HEZO0YETOB MO OTAEIbHBIM NpEAMETaM B KOJIMYECTBEHHOM
BBIPQKEHUHM OTPAXKAETCS B JIOKAIBHBIX aKTax O TEKylmled M HTOroBoi (pyOexHOH) 00  aTTecTanuu
oOyJaromuxcs.

KoHTpo/ibHO-U3MepHTe/IbHbIE MaTepHajbl IPEAHA3HAYEHbl [UIsl IPOBEPKH YPOBHS YCBOEHUS
y4eOHOTO MaTepuaja Ha OCHOBAaHHHM OOpa30BaTEIbHOIO MHUHUMYMa COJEp)KaHHsS OOpa3oBaHUS U
TpeOOBaHUI K YPOBHIO IOATOTOBKM BBIMYCKHHUKOB LIKOJ. OHM COCTaBJIeHbl Ha OCHOBE MHOTOJIETHEH
Ne1arornyecKoi MPaKTUKU C YUETOM Pa3IMYHBIX METOIMIECKHUX pa3paboToK.

ITo Bcem ryaBaM Kypca M MX pasfesiaM Npeajaraercs TeKyIIUd U TEMAaTUYeCKUN KOHTPOJIb 3HAHUU U
yMEHUH B (OopMe€ XMMHUYECKUX JUKTAHTOB U TECTOB, CAMOCTOATEIbHBIX U KOHTPOJIbHBIX PAa0OT. 3ajgaHus
000MX BapHaHTOB pabOT CXOAHBI 110 COAEPIKAHUIO U XapaKTePy BBITOJIHAEMBbIX YU€OHbIX AW CTBUI.

Jns opranuzanuu 3G ¢GeKTUBHONH pabOTHl BCETo Kiacca € Y4eTOM WHAMBHIYaTbHBIX CIIOCOOHOCTEH
KaXJI0r0 ydalierocs B psfe paldoT, BXOAALIMX B MOCOOME, MPEACTaBICHbI 3a/laHUs pa3IMYHbIX YpPOBHEH
CJI0KHOCTH.

He3amMeHHMBIM MTOMOIIHMKOM II€larora B KOHTpOJIE 3HAHUH SABISAIOTCA 3aJaHus B gopme Tecta. Mx
MO’KHO HMCIIOJIb30BaTh Ha Pa3HBIX 3Tanax yueOHOro npoiecca:

* IIPY U3yYEHUH HOBOTO MaTepUala;

* Ha 3Tare 3aKperseHus U3y4eHHOro MaTepHarna;

* Ha ypokax 0000IIa0Iero MOBTOPEHNUS;

* IIPH TEKYIIEM U TEMaTHUYECKOM KOHTPOJIE 3HAHUN, YMEHHUI U HaBBIKOB yYall[UXCS;

* IPU HOATOTOBKE yYalMXCs K IK3aMeHaM Kak B YCTHOM, TaKk U B IMCbMEHHOM Gopme, 0COOEHHO B

dbopme ETD.

JUid KaX101 TEMBI U €€ pa3elioB MPEAJIOKEHBI TECTOBBIE 3aJaHUSI PA3HOTO YPOBHS CIOKHOCTH B JIBYX
BapHaHTax, pacCUUTaHHble HAa 15—35 MuH win Ha Henbld ypok. [[s BeICTaBIEHUS OLEHKU IpeaaraeTcs
UCII0JIb30BaTh CJIEAYIOIIYIO IPOLEHTHYIO IIKAJY:

35% BBIITOIHEHHEIX 3aJaHUH — OIICHKA «2;

36—61 % — orenka «3»;

62—85% — omenka «4»;

86—100% — omeHka «5».

B 3aBucumocTu oT pe3yabTaTOB BBHIITOJHEHHUS pa0OThl YUUTENb MOKET BHOCUTD B MPEIJIOKEHHYIO CUCTEMY
OLIEHUBAHMsI KOPPEKTHUBBI, IIOCKOJIBKY OCHOBHAs 11€1b KOHTPOJISL B IAaHHOM Cllyyae — He COOCTBEHHO
BBICTABJIEHUE OLIEHKH, a OINpe/IeNIEHNE YPOBHS YCBOCHHUS yUalIUMUCs Y4eOHOTr0 MaTepuania u HalpaBleHU
JanbHENTIe paboThl HAJl TOBBIIIIEHHEM KaueCcTBa 3HAHUN

3amanue nox nudpoit 1 omeHmBaercs 3 Oamramu; moj muMdpod 2 — S5 Gamwtamu; mox nudpoi 3-8
Oamramu. 3alaHusl, OTME@UEHHBIE *, — JIJIs1 HHAWBUIyaJTbHOTO BBITOJIHEHUS.

Ecnu e ykazaHo nHOe, KaXKIbl OTBET YacTel OLICHUBAETCS:

» gyactn A — 2 Oayutamu;

+ yactu B — 4 Gamnamu;

+ gactu C - 6 Gamiamu.



OpHako He Bce yyaliuecs NpUCTYMAlT K 3agaHusM yactu C U TeM 0oJjiee BBIIOIHSIOT UX MOJHOCTHIO.
UYroObl MOBBICUTH MOJOXKHUTEIbHYI0 MOTHBAIMIO K BBINOJIHEHUIO 3aaHuii yactu C, y4yuTelnb MOXET
O0OBSBUTH O BBICTABIICHUH T10 pe3yJIbTaTaM TECTa JBYX OIEHOK: MEpBO — 3a yacTu A u B, a BTopoit — 3a
gacTb C — ¢ UCIIOJIb30BaHUEM IPOLIEHTHOM IIKaJIbl OLIEHKU 3HAHUM.

Bomnpocer ans Bcex BHIOB KOHTPOJIS 3HAHWNM COCTaBJIEHBI TakKUM o0O0Opa3oM, 4TOObI MeAaror ¢ Mx
MOMOIIIBIO MOT BBISIBUTH 3HAHUS YYAIIMXCS IO BCEM Y3JIOBBIM BOIIPOCAM IJIABHI M pa3jeiia Kak Ha 6a30BOM
YpOBHE, TJie He0OOXO0IMMO TOJIBKO BOCIPOHU3BEACHHE Y4eOHOTO MaTepraia, Tak U Ha YCIOKHEHHOM YPOBHE,
rze Tpedyercs yMeHHe aHAIM3UPOBATh M CPABHUBATH JIaHHBIE, IPUMEHSISI TBOPUECKUE CIIOCOOHOCTH.

Bce oOyuaromue BUbI KOHTPOJIS IPEIIONIAraloT KOJUIEKTUBHYIO ACSITEIbHOCTD yUaluxcs Ju00 B mape,
100 B TPYIINE U CAMOIIPOBEPKY.

[Ipyn moAroToBke K KOHTPOJBHBIM paboTaM HEOOXOAMMO OOpaTUTh BHHMaHUE Ha 3a/laHds YPOKOB
o0o01maroniero MOBTOpeHHs. B 3ToM ciydae ydammecs B COOTBETCTBHH CO CBOMMH CIOCOOHOCTSIMH
OTIPEAETAIOT Ui ce0sl 3a1aHNsL, KOTOPBIE MOTYT BBITIOJIHUTD.

PacuerHble 3aaun pa3NUYHBIX TUIIOB W YPOBHEH CIOXKHOCTHM HpEICTaBJICHBI B mocoOuu Onokamu, a
TaK)K€ BKIIFOYEHBI B PA3HbIE BUJIbI KOHTPOJISI 3HAHUWU. YUWUTEIb MOXKET IO JKEJIAHUIO BKIIOUATh UX Kak
JOMOJTHUTEIBHOE 3aJaHie B JII0OOW BUA KOHTPOJS MJIM IpeylaraTh y4amuMcsl OTJENbHBIE CaMOCTOS-
TeJbHbIE PA0OTHI MO PEIICHUIO MOI0OHBIX 3a/1a4.

IIpoBeneHne XUMUYECKOT0 TUKTAHTA

3amaHust Uil 000MX BapHAaHTOB KpPAaTKO 3alHMCHIBAIOTCA Ha JHIIEBOW CTOpPOHE [OCKHM WM Ha
KOJIOTPAHCIIAPaHTE; OTBETHI HA BOMIPOCHI KeJNATeIbHO HAKCATh Ha 0OpAaTHOM CTOPOHE JOCKU WM TaKKe Ha
KOJIOTpaHCIapaHTe. Y YUTENb 3a4UTHIBACT COJCPKAHUE BOIIPOCA, yUaIlIUeCcs 3alHUChIBAIOT OTBET B TETPAIIX.
[To okOHYaHWH TUKTaHTa MPOBOIUTCS CAMOIIPOBEPKA:

+ OIIMOOK HET — OLEHKA «5»;

* JomymieHbl 1—2 omulku — «4»;

* JOMYIIEHBI 3 OMIMOKH — «3».

B 3aBUCHMOCTH OT CTETICHH IMOATOTOBICHHOCTH YUAIIUXCS YIUTEIh MOXKET H3MEHUTH KPUTECPUH OIICHKU
paboT B MOJB3y YUCHHKA.

IIpoBenenne caMocTOATEILHON PadoThI

CaMmocrosTenbHass paboTa mpeanonaraeT Mo MmapHyr, Tu00 rpynmnoByio (opmy paboThl U JaeT
BO3MOYKHOCTh JIy4Ille OTpa0OTaTh H3y4aeMble BOIPOCHI TIOJ] KOHTPOJIEM YYHTENS W B XOJe
CaMOCTOSITENTLHON AeaTenbHOCTH (A1 o0ydaromiel paboThl) J1MO0 Jydille MOATOTOBUTHCA K KOHTPOIBHOM
paboTe, KOTOPYIO MPEJACTOUT BBHITIOJHATH Ha CIEAYIOIIEM ypoke (s oboOmaromieir padoTel). 3agaHus
BBHITIONHSIOTCS B Tape (TpyMIe), 4TO MO3BOJSET SKOHOMHUTH BpeMs Ha oTBeT. OThenbHble 3aaHus (Mof
3HaKOM *) ydaliuecsl BBIMOJNHAIOT CaMOCTOATENBbHO. J[Isi KOHTpONS ydYaluMcsi TPeIOCTaBISIETCS
BO3MOYXHOCTh CBEPUTH CBOM OTBETHI C ITAJIOHAMHU, KOTOpBIE OYAYT AaHBI YUUTENEM MO0 OKOHUYAHUU PabOTHI.

OueHka NpakTHYeCKUX YMEHUH yJyaluxcst

Yuurenb JOKEH YUUTHIBATH!

- IPaBUWJIBHOCTH OIPE/IETICHHUS 1IeIU OIIbITA;

- CaMOCTOSATENILHOCTB 110JJ00pa 000py0BaHUS U OOBEKTOB;

- [IOCJIEZIOBATEIbHOCTD B BBIIIOJHEHUH PaOOTHI MO 3aKJIa/IKe OIBITA;

- JOTMYHOCTh U TPAaMOTHOCTh B OMIMCAaHUM HAOJIOJIeHUH, B OPMYIMPOBKE BBIBOJIA U3 OMbITA.

OtmeTka - IPaBUJIBHO OIpe/iesieHa LeNb OIbITa,

"o - CaMOCTOSITENBHO, C HEOOXO0IMMOM MOCIIEI0BATENbHOCTHIO POBEIEHBI TOA00D
000pyI0BaHUS M 0OBEKTOB, a TaKXKe paboTa MO 3aKJIAJKe ONbITa;

- Hay4HO IPaMOTHO, JJOTUYHO OIMUCAHbl HA0JIO/IEHUS U CPOPMYIUPOBAHBI BHIBOJBI U3

OTIBITA.
OTtmeTka - IPaBWJIBHO OMpE/EIeHa LEeNb OMBITA;
"4 - CAaMOCTOSITEJIbHO MPOBEZICHa paboTa 1o 1Moa0opy 000pyI0BaHuUs, 0OBEKTOB;

IIPU 3aKJIaJIKE OMbITA JOMyCKaroTcs 1 -2 omuoKu;
- HAyYHO TPaMOTHO, JIOTHYHO ONMHCAaHbl HAOII0IeHUS U C(HOPMYITMPOBAHBI BHIBOJIBI U3

OTIBITA;
- B OMMCAHUH HAOJIOICHUH U3 OMBITA OMYCKAIOTCs HEOObIINE HETOYHOCTH

OtMeTKa - IPaBUJIHLHO OIIpE/IeNIeHa [IENTb OTIBITA;

"3 - mo00p 000pynOBaHUs U OOBEKTOB, & TAKKE PAOOTHI MO 3aKJIA/IKE OIMBITA TPOBEICHBI C

IMOMOIIBIO YUYUTCIIA,




- TOMyCKAIOTCSI HETOYHOCTH M OITMOKY TIPH 3aKJIaJKE ONBbITA, ONTMCAHUN HAOIIOICHUH,
(GbOopMyITMPOBAHNUN BHIBOJIOB.

OTMmeTKa - HC OIIpEAcI€CHa CAaMOCTOATCIIbHO LE€JIb OIIbITA,

ll2ll

- HE 0TOOpaHO HYXHOE 000pYAOBaHUE;
- JIOITYCKAIOTCSI CYIIECTBEHHBIE OIIMOKH TP 3aKJIaJKe U 0pOPMIICHUH OIIBITA.

Ouenka ymenuii [IpoBoasaT HadmoneHnst

Yuutesnb 10JKEH YUUTHIBATh:

- IPaBWJIBHOCTH MIPOBEACHUS HAOIIOICHUH TI0 33/IJaHUIO;

- YMEHHeE BBIACIATH CYIECTBEHHbIE IPU3HAKU Y HabI01aeMoro oobekTa (Imporecca),

- IOTUMHOCTHh M HAYYHYI0 TPAMOTHOCTH B O()OpMJICHUH Pe3yJIbTATOB HAOIIOCHU U B BBIBOJIAX;
- IpoBeJIeHUe HAOIIOACHUSI 110 3aJaHHIO;

OT1meTtka - IPABUJIBHO TI0 33/I1aHUI0 YUHUTEINS IPOBEACHO HAOIIOICHHE;

ll5ll

- BbIJICJICHBI CYILIECTBEHHBIE TPU3HAKU Y HA0II0/1aeMOro o0bekTa (Iporecca);
- IOTUYHO, HAYYHO TPAMOTHO 0(hOpMIICHBI PE3yIbTaThl HAOIIOICHUHN 1 BBIBOJIBI.

OTMmeTKa - IIPABUJIBHO 110 3aJaHHUIO YYUTECIA IPOBECACHO Ha6J'IIO,Z[eHI/IC;

ll4ll

- TIPU BBIJICJICHUH CYIIECTBEHHBIX MPU3HAKOB Y HAa0It0JaeMoro 00beKTa (Tporecca)
Ha3BaHbI BTOPOCTEIICHHBIE;
- IOITyCKaeTcsi HEOPEKHOCTh B 0(hopMIIeHUU HAOTIOCHHI U BEIBOJIOB.

OTmerka - IOITYCKar0TC HETOYHOCTHU U 1-2 omnOKY B IpOBEIEHNU HAOI0AEHUH 110 3aJaHUI0

ll3ll

YUUTENS;

- TIPU BBIJICJICHUH CYIIECTBEHHBIX MPU3HAKOB Y HA0IIt0JaeMOro 00beKTa (Tporecca)
BBIJICTISIIOTCS JIUIITB HEKOTOPBIE;

- nonyckatorcs ommnoku (1-2) B opopmieHnn HaOIIOACHUI 1 BBIBOJIOB.

OrmeTka - TomycKaroTcs omuoku (3-4) B mpoBeIeHUH HAOTIOICHUHN 10 3aJaHUI0 YIUTEIIS;

ll2ll

- HEMIPaBWJIbHO BBIJIEISIFOTCS PU3HAKK HA0JII01aeMOro 00bekTa (mpoiiecca);

- momyckarotcs ommnoku (3-4) B opopmieHun HaOIIOACHUH 1 BBIBOI0OB. DopMa aTTecTanuu
0 OMOJIOTUHU MOXET OBITh Pa3IMYHON: YCTHBIN 3K3aMEeH Mo Ouiieram, 3amura pedepara,
TECTUPOBAHUE, 3aIIUTA IPOEKTA.

®opMmblI NpeacTaB/ieHUs] 00pPa30BaTeIbHbIX Pe3yJIbTATOB!

Tabenb YCIeBaeMOCTH IO MpeaMeTaM (C yKazaHueM TPeOOBaHU, MPEIbIBISEMbIX K BBICTABICHUIO
OTMETOK);

TEKCTbl UTOTOBBIX JHATHOCTUYECKUX KOHTPOJIBHBIX padoOT, OUKTAaHTOB M T.JO. U aHAlU3 HX
BBHIMIOJTHEHHsT oOyuatomumcst (MHpopMalus 00 dJIeMeHTaX M YPOBHSIX MPOBEPSIEMOrO 3HAHUS —
3HAHUs, TOHUMAaHUs, TPUMEHEHUS, CACTEMATU3AIIHH ),

YCTHas OIIEHKAa YCIEIIHOCTH PEe3yibTaToB, (OPMYyIUPOBKA MPHUUMH HEyJdaud M PEKOMEHIAIUH I0
yCTpaHEHUIO TPOOENoB B 00y4EHHOCTH TIO MTPeIMETaMm;

nopT¢osmo;

pe3yabTaThl TICUXOJIOTO-TIEIarOTUYECKUX HCCIEAOBaHUHN, WLTIOCTPUPYIOMINX TUHAMHUKY pPa3BUTHUSA
OT/IENIbHBIX MHTEIJIEKTYaIbHBIX U JIMYHOCTHBIX KauecTB oOyuatomerocs, Y Y /1.

KpHTepHﬂMH OICHUBAHMUA ABJIAIOTCA:

COOTBETCTBUE JOCTHTHYTBIX MPEIMETHBIX, METANPEIMETHbBIX M JIMYHOCTHBIX pE3yJIbTaTOB
oOydJarouxcsi TpeOOBaHUSIM K pe3yJbTaTaM OCBOCHHs 00pa30BaTEIbHOM MPOTrpaMMbl OCHOBHOTO
obmiero oopazosanus OI'OC;

JUHAMHKa pe3yIbTaToOB MpeIMeTHOM 00ydeHHOCTH, (hopmupoBanus YV /1.

OI_ICHKa JOCTHIKCHUSA MCTAINIPCIMETHLIX PC3YJIbTATOB MOKCT. HpOBOI[HTCSI B XOA€ pa3JIMYHLBIX MMPOUCAYP.
OcHoBHOI HpOI.ICI[ypOﬁ HUTOTOBOM OLIEHKHU TOCTIKCHHUS MCTAIIPCAMETHBIX PE3YJIbTATOB ABJIACTCA 3awyyuma

umo2o6020 MH()M@I/layClﬂbHOZO npoekma







KanennapHo - TeMaTH4ecKoe MIaHNPOBaHUe 8 Kiace

n/n

Jlara

Tema ypoka

Menuna-pecypcsl,
XMMHYeCKHii
JIKCIIEPUMEHT, pacyeTHbIEe
3ajaun

OcHoBHOe coaep;kaHHe YPOKa

XapaKkTepucTHKA OCHOBHBIX BH/I0B
AeATeJIbHOCTH 00y4aroIuXxcst

HepBOHaqam,m,Ie XUMHYICCKHUEC ITOHATHUSA

(204)

1 [Ipenmer xumuu. Ponp Hemonctpauuu: koutekuuu | Tena u Bemecta. CBoiicTBa OOBSACHAIOT, 9YTO IPEIMETOM U3YICHHUS
XUMHH B KU3HU MUHEPAJIOB U U3ICIIUN U3 BEIIIECTB. DTAJIOHHBIC XHMMHHU SBJIAIOTCA BEIIECTBA, UX CBOMCTBA U
yesoBeka. MeToibl HUX. (bu3nUYeCcKre CBOMCTBA. HX MpeBpalleHus. PaznuyaloT tena u
HU3YYCHUST XUMHUH OObemMHBIC U Marepuaisl u BEIIIECTBA, BEIIIECTBA U MaTEPHUaJIbI.
IapOCTEP>KHEBBIE MOJIEITU MarepuanoBenenue. Poias xumun | YcraHaBiIUBalOT MPUYHMHHO-CIIEICTBEHHBIC
BeliecTB. Mogenu B JKMU3HU COBPEMEHHOIO CBSI3M MEXKy CBOMCTBAMU BEILIECTB U UX
KPUCTAIMYECKHUX PEmeTOK | obmecTBa. OTHOIIEHUE O0IIeCTBAa | MPUMECHEHHEM
JlaGopaTOpHBIE OIBITHI: K XUMHHU: XeMODUIIUSA U XapakTepu3yroT MOJ0KUTEIbHYIO U
1.03HakoMmIIeHHE C xeMo(poousi. OCHOBHBIC METO/TbI OTPUIIATEIIBHYIO POJIb XUMHUU B KU3HHU
KOJUIeKIMEeH 1a00paTOpHOM | M3YUYEHHS €CTECTBEHHO-HAYYHBIX | COBPEMEHHOTO O0IIecTBa.
MOCY/IBI. JTUCLUTLITNH. ApPryMEHTHPYIOT CBOE OTHOIIIEHUE K
xeMopuiIuH 1 xeMohoouu. XapakTepU3yrT
OCHOBHBI€ METO/IbI U3yUEHHUS €CTECTBEHHO-
HAaY4YHBIX JUCITUTIIIMH.
[TpuBOAST IPUMEPHI MAaTEPHAIBHBIX U
3HAKOBBIX UJIM CUMBOJIBHBIX MOJEIIEH,
HCIIOJIB3YEMBIX Ha ypOKax (PU3UKH,
OMOJIOTUH U reorpaduH.
2 Tena u BemecTBa. Hemonctpanun: cooupanue | Tena u Bemecta. CBoiCTBa PaznmuaroT Tena u BemiecTBa, BemecTBa U
CBoiiCcTBa BENIECTB. npubopa i MoIydeHus BelecTB. ['a3bl, )KUIKOCTU U Marepuaibl. Y CTaHABIUBAIOT IPUUYUHHO-
ArperatHsle COCTOSHUS ra3oB U IIPOBEpPKa €ro He TBEp/IbIe BelecTBa. B3anmubie CJICZICTBEHHBIE CBSI3U MEXK]Iy CBOMCTBAMU
BCILIECTB repMEeTHYHOCTh. Bo3ronka MepPEX0/Ibl MEXKY arperaTHbIMU BEILECTB U UX IpUMEHEHUEM. Paznuuaior
CyXOro JibJia, HoJ1a U COCTOSIHUSIMHU BEIIECTB. TPH arperaTHbIX COCTOSIHHSI BEIIECTBA.
Ha(TanuHa. ATperaTHoie VYcraHaBnMBalOT B3aUMOCBSA3U MEXAY HUMHU
COCTOSIHHSI BOJIBI. Ha OCHOBE B3aUMHBIX TIEPEXOI0B.
JIaGopaTopHbIE OMBITHI: 2. NnntocTpupytoT 3T nepexo/isl MpuMepaMu.
[Tposepka mpubdopa as HalmronaroT XuMUYecKuii SKCIIEPUMEHT U
MOJIyYEHUS Ta30B Ha delarom BBIBOJIbI HA OCHOBE HAOTIOACHUIA
T€PMETHYHOCTD.
3 YucTeie BellecTBa U JeMoHcTpanuu: pazaenenne | YucTole BelecTBa U CMECH. 3HAKOMATCS C YUCTBEIMHU BEIIECTBAMU U

cMecd. MeTtoabl
pazzaeneHus cMecen

I[BYX HCCMCIIIUBAOIINUXCA
JKUIKOCTEN C IOMOIIIBIO

JEIIUTEIILHON BOPOHKHU.

['oMOreHHbIE U reTepPOreHHBIC
cmecu. CMecu ra3000pasHeIe,
XuJKHe U TBepabie. CriocoObl

CMECSIMHU. YUarcsl UX pa3ianyarh.
VY cTaHaBIMBarOT NIPUYMHHO-CIIEICTBEHHBIE
CBSI3M MEXKAY (DU3HUECKUMU CBOMCTBAMH




JIMCTHILIATOP U ero pabora.
VYcTaHoBka UiA
¢unbTpoBaHMs U ee padorTa.
Komnekuust GITOBBIX
puOOpOB ISt
(buIbTpOBaHUS BO3AYyXA.
Paznenenune kpacsiero
BellecTBa omacrepa ¢
MTOMOIIIBI0 OYMaKHOU
xpomarorpadum.
JIaGopaTopHbIE ONBITHL: 3.
O3HaKOMIIEHH C
MUHEpaJlaMH,
00pa3yIIUMU TPaHUT. 4.
[Ipurorosnenue
reTepOoreHHOM cMecu
MIOPOIIIKOB CEPHI U XKele3a u
WX pasJieJieHue.

pazieNieHus CMeceil U ux
MIpUMEHEHHUE B OBITY, B
n1abopaToOpHON MpaKTUKE U HA
MIPOM3BOJICTBE.

BEIIECTB B CMECH U CIIOCOOaMU pa3esieHust
cMecen.

IT. p Ne 1 «3HakoMcTBO €
n1abopaTopHBIM
000pyI0BaHUEM.
[TpaBuna Th nipu padote
B KaOMHETE XUMHH.
Habmronenue 3a ropsieit
CBEUOI»

3HAKOMCTBO C JJaOOpaTOpHBIM
000pya0OBaHUEM, TpaBUIaMU T\O
pu paboTe B KaOMHETE XUMUH.
Hexotopsie Bubl paboT:
HarpeBaHue, QUIbTPOBAHUE,
B3BEIIMBAHNE, U3METIbUCHNUE.

HabGnronenue 3a ropsiiei cBevoil.

Pa6orarot ¢ mabopatopHbIM
000pyJIOBaHUEM U HarpeBaTeIbHBIMU
pruOOpaMy B COOTBETCTBUU C MPaBUIaMH
TEXHUKU 0€30IacCHOCTH.

BBINIONHAIOT pocTeiime MaHUIYJISALNHN C
1a00paTOpPHBIM 000PYIOBAaHUEM: C
71a00paTOPHBIM IITATUBOM, CO CIIUPTOBKOM
OdopMIIsIOT OTYET O IPOJIeTaHHON paboTe .
JIEA0T BBIBOJBI IO pe3yJIbTaTaM
IIPOBEICHHOI'0 DKCIIEPUMEHTA.

ATOMHO- MOJIEKYJISIPHOE
ydyeHHne. XUMHUYECKHe
DJIEMCHTEL. 3HAKH
XHUMUYECKHX DJIEMEHTOB.

JleMoHCTpauu: MoIeau
AJUTIOTPOIHBIX
Moaudukanuii yrnepoaa u
cepsl. [Tomyuenue o3o0Ha.

XHWMHYECKHUE DIIEMEHTBI. ATOMBI
1 MoJIeKyJibl. [IpocTeie n
CJIOKHBIE BELIECTBA.
Annorponusi. OCHOBHBIE
IIOJIOXKEHUS] aTOMHO-
MOJIEKYJIIPHOTO yueHHsl. IOHBI.
BemectBa MOIEKyYISpHOTO U
HEMOJIEKYJIIPHOIO CTPOCHUSL.

OOBIACHSIOT YTO TaKOE XUMHYECKUH
9JIEMEHT, aTOM, MOJICKYJIa, aJUTOTPOITHS,
HOHBI.

PasznmuyaroT mpocThie M CJI0XKHBIC BEIIECTRA,
BEIIIECTBA MOJICKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUSI.
Yemanasnuearom npUYIMHHO-
CJICICTBEHHBIC CBSI3M MEXK]IY COCTaBOM
MOJICKYJT ¥ CBOMCTBaMH aJIIIOTPOITHBIX
MoAupUKAIIIH KACIOpOa.
DOpMYITHPYIOT OCHOBHBIC MOJIOKCHHUS
aATOMHO-MOJICKYJISIPHOTO YUCHUS




6-7

3HaKU XUMHYECKUX
DJIEMEHTOB.
[Tepuoandeckas Tabiuia
XHUMHUYECKHX DJIEMEHTOB

1L 1.

Meuneneesna.

JleMOHCTpanuu: mopTpeTHI
11.4. bepuenuyca, JI.1.
Meneneesa.
Koportkonepunoansiii u
JUTMHHOIIEPUOIHBIN
BapuaHThI lepuoanyeckoit
cucremsl /. 1. Menneneena

3HAKU XUMUYECKUX JIIEMEHTOB.
Nudopmarnus, KOTOpyro HECyT
3HAKH X.3. DTUMOJIOTHS Ha3BaHHH
XUMHUYECKHUX 3JIEMEHTOB.
CtpyKTypa nepuoandeckoi
CUCTEMbl XMMHYECKUX 3JIEMEHTOB.
OtHOcuTeNbHAs aTOMHAs Macca.

HaspIBaroT 1 3amuchIBalOT 3HAKU
XUMHYECKHX AJ1eMeHTOB. OOBIACHSIOT
ATUMOJIOTMYECKHE Hadyaia Ha3BaHUM
XUMHYECKHUX AJ1E€MEHTOB. ONIUCHIBAIOT
CTPYKTYPY TaOJIUIIbI XUMHUYECKHUX
anemenToB M. 1. MenneneeBa. Paznmuyaror
KOPOTKOIEPUOAHBINA U JJIMHHOIIEPUOAHBIN
BapuaHThl [lepnoanueckoit cucremsr /1. U.
MenneneeBa

8-10 Xumuueckue GopMyIibl. Xumnueckue Gopmyisl. Maaekcsl | OToOpaxaroT cOCTaB BEIIECTB ¢ TOMOIIBIO
OTtHOocuTenbHas u k03¢ dunenTel. MaccoBas XUMHUYECKUX (POPMYIL.
MOJIEKYJISIpHasl Macca. JI0J11 XMMMUYECKOTO 3JIEMEHTA B PaznuuaroT HHAEKCH M KOO UITMESHTHI.
Boruncnenus no coeauHenuu. Mupopmanus, HaxoasaT OTHOCHTENBHYIO MOJIEKYIISIPHYIO
XUMHYECKUM KOTOPYIO HECYT XUMUYECKHE Maccy BELIECTBA U MAaCCOBYIO JIOJIIO
bopmmynam. bopMmyIbl XMMHYECKOT'O JJIEMEHTA B COEMHEHHH.
TpanciupyroT uadopmauio, KOTOpyro
HECYT XUMHUECKHE (HOpMYJIbl
11-12 Banentnocts. CoctaBnenue [lemoHcTpanmu: Banentnocts. CTpyKTypHBIE OOBSACHSIOT YTO TAKOE BAJICHTHOCTb.
(bOopMyI1 10 BaJICHTHOCTH | KOHCTPYUpPOBaHHE dbopmynbl. XuMHUECKue [TonumaroT oTpa)keHHUe MopsiKa
IIapOCTEP>KHEBBIX MOJIENIEN | AJIEMEHTHI C TOCTOSTHHOW U COEJIMHEHUSI aTOMOB B MOJIEKYJIaX BEILIECTB
MOJIEKYI NIEPEMEHHOI BaJICHTHOCTBIO. MOCPEJICTBOM CTPYKTYPHBIX (hOPMYIL.
Omnpenenenne BaJCHTHOCTh VYyarcs cocTaBiATh HOPMYIIBI COSTUHEHHM
slIeMeHTa 1o (opmyIie 10 BAJICHTHOCTHU U OINIPENEIATh
coenuHeHusi. CocTtaBieHue BaJICHTHOCTh 3JIEMEHTA 110 popMyJie ero
(dbopMys1 OMHAPHBIX COEAUHEHUH | COeAMHEHUS
10 BaJIECHTHOCTHU. 3aKOH
IIOCTOSIHCTBA COCTaBa BELIECTB.
13 ®dusnueckue u JleMOHCTpanuu: anmnapar Pu3nYeCcKre 1 XUMUYECKHE XapakTepu3yroT XUMUYECKYIO PEAKIIUIO U

XUMUYECKUE SABJICHUS.
IIpu3Haku u ycinoBus
IIPOTEKAHUs XUMUYECKUX
peaKkui.

Kunmna, pa3noxenue
OuxpomMara aMMOHHUS.
I'openue cepbl 1 MarHUEBOU
JICHTBHI.

JIaGopaTopHBbI€ OTIBITHI: 5.
B3anmoneiictBre pacTBOpoB
XJIOpHJA U UOANJIA KaJIHsl C
pacTBOpOM HUTpaTa
cepebpa. 6. [Tonydenue
THUAPOKCUAA MEIH U €r0
B3aUMOJICICTBHUE C CEPHOM
KHCIIOTON. .

sBienus. [Ipu3Haku u ycioBus
MIPOTEKAHUS XUMUYECKUX PAKITUH.
PeareHThl ¥ IPOAYKTHI
XAMHUYECKHX peaKkui. IK30- U
SHIOTEPMUUYECKHE PEAKIINH.
Peaknuu ropenusi.

€€ Y4aCTHUKOB (peareHThl U MPOJAYKTHI
peaKIvm).

OnuceIBalOT MPU3HAKU U YCIOBUS TEUECHHUS
XUMHAYECKHUX peakuuid. Paznuyaror
JK30TEPMHUUYECKHUE U DHIOTEPMUUECKUE
peakuyu. COOTHOCAT peaKUUy FOPEHUs U
JK30TEPMHUUYECKUE PEAKIIUH.




B3aUMOJICICTBUE PACTBOPA
COJBI C KUCIIOTOH.

14-15 3aKoH coxpaHeHus: Macchl | [lemoHCTpanmu: 3aK0H COXpaHEHHUsT MaCcChl DopMyIHPYIOT 3aKOH COXPAaHEHHUS MaCChl
BEILECTB. XUMHUUYECKHUE IToptpersr M. B. BEILECTB. XUMUYECKHUE BenlecTB. COCTaBIISAIOT HA €70 OCHOBE
ypaBHEHUS JlomonocoBa u A. JI. ypaBHeHus. PacctaHoBka XUMHUYECKUE ypaBHEHUs. TpaHCIupyroT

JlaByasbe. KOA((HUITMEHTOB B XUMHUYECKHX nH(pOpPMAIIHIO, KOTOPYIO HECYT XUMHUYECKHE
OnpIThl, WLTIOCTpUpYIOIIHE | ypaBHeHUsX. CocTaBieHue YpaBHEHHS.

3aKOH COXPaHEHHUsI MacChl MPOCTEUIINX XUMHUECKUX DKCIEepPUMEHTAIBHO TIOTBEPIKIAOT
BEIIECTB. YpaBHEHUH. CIIPaBEJIMBOCTb 3aKOHA COXPAHEHUSI MACChI
I'openne docdopa. BEIIICCTB

JlaGopaTopHBbIe OTBITHL: 8.

IIpoBepka 3akoHa

COXPaHEHHUS MACChl BELIECTB

Ha puMepe

B3aMMO/ICHCTBUS IIET0YH U

kucioThl. 9. [IpoBepka

3aKOHA COXPAHEHUS MaCChI

BEIIECTB HA IPUMEPE

B3aWMOJICVCTBHUS 1IEJIOYU U

comu sxenesa (I11)

16-17 TUMBl XUMHYECKUX JleMOHCTpaluu: TOpeHue Knaccudukanus XuMuaeckux KnaccupumupytotT XuMudeckue peakiuuu

peakuuit docdopa, pactBopenne PEaKIHiA TI0 YHUCITY B COCTaBY 10 TIPU3HAKY YUCIIa K COCTAaBa PEareHTOB U

MIPOJYKTa TOPEHUS B BOJIE M | UCXOJHBIX U 00pA3YIOIINXCS MPOJYKTOB. XapaKTepU3YIOT POJIb
HCCIIETOBaHKE MTOJIyYEHHOTO | BEUIECTB. KaTaJn3aropa B MPOTEKAaHUH XUMUYIECKOH
pacTBopa JJIaKMYCOM. peaxIuu.
B3anmMopeiicTeue cosstHON HabntoatoT ¥ ONUCHIBaIOT XUMUYECKUI
KHCIIOTHI C IIMHKOM. HKCIEPUMEHT
[Tonyuyenue runpokcuia
meau (II) u ero paznoxxenue
IIPY HarPEBAHHUH.
JIaGopartopusbie onbITHE: 10.
Paznoxenue nepokcuaa
BozopoJa. 11 3amemenue
KEIe30M ME/IM B METHOM
Kynopoce

18-19 [ToBTOpEHHE U Pemenue ynpaxuenuit u 3agad no | O600IIAIOT U CUCTEMATH3UPYIOT CBOU

0000111eHUE TEeMBI
«ITepBoHauanbHbIC
XUMHWYCCKHUEC ITOHATUA»

TEMC, TCCTUPOBAHUC

3HaHUA 110 TeMe: «HaganbHple NOHATHA U
3aKOHBI XUMHUWY. [[pUMEHSIOT Ha TPaKTHKE
paHee U3y4YeHHBIH MaTepuall, padboTas 1o




rpymnnaMm ¢ 3aJaHUsIMU Pa3HOTO YPOBHS
CJI0’KHOCTH
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Kontponbnas padota .Ne 1 «IlepBoHadaibHBIC XUMHUYECKUE TTOHSTHSI

[TpuMEHSIOT Ha IPAKTHKE paHee
M3y4eHHBIN MaTepual, padoTas 1o rpymmnaM
C 3aJJaHUSIMH PA3HOTO YPOBHS CJIOXKHOCTH,
BBITIOJTHSIOT KOHTPOJBLHYIO PaboTy.

BaxkHeiilue npeacTaBuTe 1M Heopranuyeckux pemiects. KoanyecrBennnie orHomennst B xumun (17 4)

21 Bo3nyx u ero cocras JlemMoHCTpauu: Cocras Bo3ayxa. [Tonstue 06 XapakTepu3yrT 00BEMHYIO JOJIIO
OTpeIeTICHUE COJICPIKAHUS 00BbEMHOM J10JIe KOMITOHEHTA KOMITOHEHTA TaKOW MPUPOTHOMN ra30BOM
KHCJIOPO/JIa B BO3/1yX€ npupoHoit cmecu. Pacuer CMECH, KaK BO3/IyX, M PACCUUTHIBAIOT €€ 10
00BbEMHOM JT0JIM KOMITOHCHTA 00béMy 3TOM cMecH. ONKMCHIBAIOT
ra30BOM CMECH M0 U3BECTHOMY 00BEMHBIN COCTaB aTMOC(HEPHOTO BO3IyXa
00BeMy 1 Ha00OpOT. Y TTIOHUMAIOT 3HAYCHHE IMTOCTOSHCTBA ATOTO
COCTaBa JJis 3JI0POBBS
22 Kucnopon Hemonctpauus Ilonyuenne, | Kucnopoa. O3on. [Tonyuenune XapakTepu3yroT 030H, KaK aJJIOTPOITHYIO

cobupaHue U pacrio3HaBaHUE
Kuciaopoa. 'openue yris,
KCJIC3a, Mardus, CCpul U
docdopa B kucnopoze.

kucnopona. Cobupanue u
pacro3HaBaHHE KHCIOPO/a.
XUMHUYECKUE CBOMCTBA
kucnopona. [Ilpumenenue
kucnopoaa. Kpyrosopor
KHCTIOpOJIa B IPUPO/IE.

MoauUKaIIIO KHcIopoaa. OnmuchIBaIOT
(hU3UYECKHEe U XUMHUYECKHUE CBOMCTBA,
MOJTyYeHHUE ¥ IPUMEHEHHUE KUCIOPOa ¢
UCIIOJIb30BaHUEM PYCCKOTO (POHOTO)
SI3bIKA U SA3bIKA XUMHUH.

YcTaHaBIMBAaIOT MPUYMHHO-CIICICTBECHHBIC
CBSI3M MKy QU3HUECKUMU CBOMCTBAMH
KHCJIOPOJIa ¥ CIIOCO0aMH €ro COOMpaHus.
[TpoBonsT, HAOMIOJAIOT U ONTUCHIBAIOT
XUMUYECKUH SKCTICPUMEHT T10 TTOJIYYCHHIO,
COOMpaHMIO M PaCTIO3HABAHHIO KUCIIOPOA C
COOJTI0ICHHEM TTPABHII TEXHUKH
6e3omacHoctu. PaboTarot ¢ 1abopaTopHBIM
000pyIOBaHUEM M HarpeBaTEIbHBIMHU
pruOOpaMU B COOTBETCTBUH C MTPaBUIIAMHA
TEXHUKH 0€30IMaCHOCTH. BBITIOIHSIOT
MIPOCTEHIIIIE TPUEMBI OOPAITICHHSI C
J1a00paTOPHBIM 000PYI0BAHUEM: COOMpPaTh
IpuOOP JUTS TTOJTYUEHUS Ta30B, MPOBEPATH
€ro Ha TePMETUYHOCTh M MCIIOJb30BaTh JIJIs
norydeHus kuciopoaa. CoouparoT
KHCIIOPOJT METOJIOM BBITECHEHHSI BO3/IyXa U
pacno3HaroT ero. HabmomaroT 3a
CBOMCTBAMHM BEIIIECTB M SIBJICHUSMHU,




HpOI/ICXOI[HH_[I/IMI/I C BC€ICCTBaAMMU.
OnuchIBalOT XUMUYECKUH SKCIIEPUMEHT

23 OKcuael JleMOHCTpauy :KOJUIEKIUs CocTaB 1 Ha3BaHUs OKCUJIOB. Breiiensdior cyniecTBeHHbIE MPU3HAKU
OKCHJIOB. Cocrasnenue HopMys OKCHUIOB OKCcHA0B. J[at0T Ha3BaHUsI OKCUIOB IO UX
JlaGopaTtopHsblii onibIT 12. no Ha3BaHusM. [IpencraBurenu dbopmynam. CocTaBistOT GOPMYITBI
[ToMyTHEHHE U3BECTKOBOM OKCHJIOB: YIJIEKUCIIBIN I'a3 , BOJA , | OKCUIOB 10 UX HA3BaHUSIM. XapaKTEPU3YIOT
BOJIbI [IPU ITPOITYCKAHUH HEralleHast U3BeCTb. TaKuX MPEACTaBUTEIEH OKCUIOB, KaK BOJA,
YIJIEKHCIIOTO rasa. YIJIEKUCIIBIM I'a3 U Heral€Hasi U3BeCTh
24 Bonopon Hemonctpanuu :ITonyuenue, | Bogopon B npupoae. ®uzndeckue | Paboraror ¢ maboparopHbiM
coOMpaHue U paclio3HABAHUE | M XUMHUYECKHE CBOICTBA 000pyI0BaHNEM U HArpeBaTEeIbHBIMH
Bogopoaa. ['openue Bogopoaa. [lonyuenue n npuOopaMu B COOTBETCTBUH C MTPaBUIIaAMU
BOJIOpOJa. B3anmoaeicTeue | npuMEHEHUE BOAOPOIa TEXHHUKHU 0€3011acCHOCTH. BRITOTHSIOT
BOZIOPO/Ia C OKCHUJIOM MEIH. MpoCTeiire mpueMbl OOpaIeHus ¢
JlabopaTopHsbIii ombIT 13. J1a00paTOPHBIM 000PYI0BaHUEM: COOUPATh
[Tony4enue Bogopoaa npu pUOOP AJIS MOTYYSHUS Ta30B, IPOBEPATH
B3aMMOJCHCTBUH LIUHKA C €ro Ha TCPMETUYHOCTD U UCIIOJIb30BaTh AJIA
COJISTHOW KUCIIOTON nosrydeHust Bogopoaa. CoOuparoT Bo0po
METOJIOM BBITECHEHUS BO3/lyXa U
pacno3HaroT ero. Habmonaror 3a
CBOWMCTBaMH BELIECTB U SIBIICHUSIMH,
MIPOUCXOISIIIMMU C BEIIECTBAMM.
OnuChIBAIOT XUMUYECKHUI SKCIIEPUMEHT
25 Kucnots Hemoncrpanuu: komuiekiust | CocTtaB U kinaccuduxars, AHaM3UPYIOT COCTaB KUCIOT. Pacnio3HaroT
MHUHEPAITbHBIX KUCIIOT. Ha3BaHUS KUCIOT. UHAUKATOPBI. KHUCJIOTBI C MIOMOIIBI0 UHIUKATOPOB.
pa3baBiieHHe CEpHOI Tabnuma pacTBOPUMOCTH. XapakTepusyrT npeAcTaBUTEIEH KUCIIOT:
KHUCIIOTBI. CBoiicTBa 1 MPUMEHEHHE COJISTHYIO M CEPHYIO. XapaKTEPU3YIOT
JlaboparopHslii onbiT 14. COJITHOM U CEpPHOW KUCJIOTBI. PacTBOPUMOCTb COEAMHEHUM C IIOMOILBIO
Pacno3naBanue Kucior Ta0JINLBI pACTBOPUMOCTH.
WHJIUKATOpaMu VYcTaHaBNMBalOT NPUYMHHO-CIIE/ICTBEHHbBIE
CBSI3M MEXIY CBOMCTBAMU COJISTHOM U
CEPHOU KUCIIOT ¥ 00JIACTSIMU HX
MIPUMEHEHUS.
26 Conu HemoncTtpauuu: komiekuss | CoctaB ¥ Ha3BaHUSI COJIEH. XapakTepusylT COJU KaK IPOTYKTHI

coieii. Tabmuma
pPacTBOPUMOCTHU

PacTBopuMOCTB B BOZE COJIEH.
[IpeacraBurenu coneil.

3aMENIECHHs BOJOPO/Ia B KUCIIOTE Ha
MeTal1. 3alUChIBAIOT (POPMYIIBI COEH IO
BAJICHTHOCTHU. Ha3pIBarOT coJik Mo
dbopmynam.

Hcnonp3yioT Tabauily pacTBOPUMOCTH ISt
XapaKTEepUCTUKHU CBOMCTB coJier. [IpoBoaar
pacd€Tel o popMyam cojiei
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KomanuectBo BemecTsa

JleMOHCTpaluu: BEMECTBA
KOJIMYECTBOM BelrecTsa 1
MOJIb

KonunuecTBo BemiecTBa, MOJIb,
4yucao ABOraapo, MOJIsIpHast
macca. PacueTsl ¢
HCIIOJIb30BaHUEM DTUX ITOHITHUH.

OOBICHSIOT YTO TaKOE KOJIUIECTBO
BEIIIECTBA, MOJIb, IOCTOSTHHAS ABOTPO,
MOJISIpHAs Macca.

28 MoutsipHbIii 00beM JleMoHCTpanuu: MoJeIb 3akoH ABoraapo. MomisipHbIi OOBACHSIOT YTO TAKOE KOJIMYECTBO

ra3o00pa3HbIX BEIIECTB  |MOJSIPHOTO 00BbeMa 00beM razos. OTHOCHUTENbHAS BELIECTBA, MOJIb, IOCTOSIHHAs: ABOrajapo,
IUIOTHOCTH ra3a. PacueTs ¢ MOJIIpHasi Macca, MOJISIPHBINA 00BEM.
KCIIOJIb30BAHUEM TTOHATHI
KOJIMUECTBO BEIIECTBA, MOJISIPHAS
Macca ¥ MOJIIPHBIN 00beM

29-30 Pemenne pacueTHbIX Pacyers! ¢ ucnosnbp3oBaHrEM PemaroT 3a1auu ¢ UCIOJIb30BAaHUEM
3a1a4y MOHSATUN KOJIMYECTBO BEIIECTBA, | MOHSATUN «KOJIMYECTBO BEIIECTBAY,

MOJIIpHAsl Macca U MOJISIPHBIN «MOJISIpHASI Maccay, «IOCTOSIHHAs
00beM ABoraapo

31 Bopa. OcHoBanus Hemonctpanuu : komtekuust | ['uapocdepa. KpyroBopot Bossl B | OOBICHSIOT YTO TAKOE «OCHOBAHUSI,

OCHOBaHUH. npupoje. dusnueckue u «IICIIOYH», «KAYECTBECHHAS PEaKIIHs»,
JlaboparopHslii onsiT 15. XUMHUYECKHE CBOMCTBA BOJIBI. «unaukaropy. Knaccupunupyror
H3menenue okpacku OcHoBaHusl , UX COCTaB U OCHOBaHUs [0 PaCTBOPUMOCTH B BOJIE.
WHUKATOPOB B IIEIOYHON Ha3BaHUs. VI3MeHeHue OKpacku OnpenenstoT NPUHAATIC)KHOCTH
cpene. uHaukaTopos. [IpencraBurenu HEOPTraHUYECKHUX BEIIECTB K KIACCy
LIEeJI0YEH. OCHOBaHU# 1o hopmyIie.
XapakTepus3yrT CBOMCTBA OTACIbHBIX
[IpeCTaBUTENEN OCHOBaHUM. Mcrionp3yroT
TabJIMIly pAaCTBOPUMOCTH ISl OIIPECIICHUS
pPacTBOPUMOCTH OCHOBaHUM.

32 PactBopsl. MaccoBas JlaGoparopHblii onbIT 16. PacTBopuTens u pacTBOpeHHOE OOBACHAIOT YTO TAKOE «MaccoBast 10JIs
JI0JIs O3HaKOMJIEHHE C BemecTBo. PactBopsl. ['uapatsl. PacTBOPEHHOTO BEIIECTBAY.
pacTBOPEHHOTO BEIIECTBA |MIPENapaTaMu IMIKOJILHON U MaccoBast 10151 paCTBOPEHHOTO VYcraHaBiIMBalOT aHaIOTUU ¢ OOBEMHOMN

JIOMAIITHEH anTeyKu: BelecTBa. Pacyertsl ¢ J10JIENl KOMIIOHEHTOB ra30BOM CMECH.
pacTBOpaMH MEPEKUCH MCIOJIb30BaHUEM TIOHATHUS PemaroT 3a1auu ¢ UCTIONB30BaHUEM
BOJIOpOJA, UOJA U MaccoBast 10Jis PACTBOPEHHOTO MOHITHI «MaccoBasi A0JS dJIEMEHTA B
HaIIaTBIPHOTO CIIUPTA BEIIEeCTBA. BELIECTBEY, «MaCCOBAst 10
PacTBOPEHHOTO BEUIECTBAY, «0OBEeMHAas
JI0JIs1 Ta3000pa3HOT0 BEIIECTBA»
33 Pemenue 3amau Pacuernble 3agaun Pacyets! ¢ ucnonbp3oBaHrEM PemmaroT 3a1auu ¢ UCTIONB30BAHUEM
TTOHSITUS MacCoOBast JIOJIS MOHITUH «MaccoBasi A0Js dJIEMEHTA B
PacTBOPEHHOTO BEIIECTBA, BEIIIECTBEY, «MaCCOBAast OIS
«oO0BbeMHas 07151 Ta3000pa3HOT0 | PACTBOPEHHOTO BEIIECTBAY, «OObEMHAs
BEII[ECTBA JIOJISI Ta3000pa3HOTO BEIIECTBA»
34 IT.p. No 2 PaboTator ¢ mabopaTopHbIM




«IIpuroroBnenue
pPacTBOPOB COJIEH € UX
3aJJaHHOM MAaCCOBOM
OJIE

000pyIOBaHHEM U HArpeBaTEIbHBIMH
npuOopaMu B COOTBETCTBUU C MTPaBUIIAMU
TEXHHUKHU 0€30MacHOCTU. BBIMOTHSIOT
MpocTeiiire mpueMbl 0OpaleHus ¢
1ab0paTOPHBIM 000PYIOBAaHUEM: C MEPHBIM
UWIMHIPOM, ¢ Becamu. HaOmonaror 3a
CBOMCTBAMH BEIIECTB U SIBJICHUSIMU,
MPOUCXOSIINMHU C BEIIECTBAMHU.
OnuchIBaIOT 3KCHEPUMEHT C MOMOIIBIO
€CTECTBEHHOT'O (PyCCKOT'O UM POIHOTO)
SI3bIKa U s13bIKa XUMHUH. COCTaBIISIIOT OTUETHI
0 pe3yJibTaTaM MPOBEACHHOTO
AKCIIEPUMEHTA

35-36 O06o6mIeHne u Pemenue ynpaxkxuenuii u 3agad mo | O600MIAIOT U CUCTEMATH3UPYIOT CBOU
CUCTeMaTu3anus 3HaHUH TEMC, TCCTUPOBAHUC 3gaHud 1o teme: «Baxugeiniue
no reme: «Baxnenmme NPEJCTaBUTENIN HEOPTAaHUYECKHUX BEILECTB.
TIpeACTaBUTCIH KonuuecTBeHHbIE OTHOLIEHHS B XMMUK.
HCOPTaHIHICCKIX IIpuMeHAIOT Ha IPAaKTUKE paHee
BEIIECTB. “
. M3y4eHHBIN MaTepual, paboTas 1o rpymnmnam
OTHOIICHNS B XVMUHY C 33JJaHUSIMHM PA3HOTO YPOBHSI CJIOKHOCTH
37 KonTponbhas padorta Ne2 no teme: «BaxHeine npecTaBUTENIM HEOPraHUYECKUX BelecTB. | [I[puMeHsI0T Ha IpaKkTHKe paHee
KonuuecTBeHHBIE OTHOIIEHUS B XUMHM» M3y4eHHBIN MaTepual, paboTas 1o rpynmnam
C 3aJJaHUSIMHM PA3HOTO YPOBHSI CJI0KHOCTH,
BBINOJIHSAIOT KOHTPOJIBHYIO PadoTy.
OCHOBHBIE KJIaCChl HEOpPraHudeckux coeqnHennii (13 u)
38-39 Oxcuapl: knaccuduxanus |JlabopaTopHbie onbITH 17. O6o0611eHne cBeeHuit 06 OOBACHSAIOT YTO TaKOE HECOJIe00pasyrolye

U cBOMCTBA. PacyeTsl o
XAMHUYECKUM YPaBHEHUSIM

BiamMmoneiicTBue okcuaa
KaJIbIIHS ¢ BOJIOH. 18.
ITomyTHEHME N3BECTKOBOM
BOJHI.

OKCHJAX, UX KJIaCCU(PHUKAIUH,
Ha3BaHUAX U CBOMCTBAX.
CrocoOsI OTy4YeHUsT OKCUIOB.
PacueTsl 1o XUMHUYECKUM
YpaBHEHHSIM

OKCH/IbI, COTIe00pa3yIoue OKCU/IbI,
OCHOBHBIE OKCHUIbI, KUCTIOTHBIE OKCHJIBI.
XapakTepu3yrT O0ITHe XUMHUIECKHE
CBOICTBA cOJIE00Pa3yIONIINX OKCHJIOB
(KUCIOTHBIX U OCHOBHBIX) COCTaBIISIOT
YpaBHEHHUS PEAKIIUi C y4acTHEM OKCHJIOB.
HaOmromaroT 1 OMUCHIBAIOT PEaKIuy ¢
y4acTHEM OKCHJIOB C TIOMOIIbIO
€CTECTBEHHOTO (PYCCKOTO MJIA POJIHOTO)
SI3BIKA U SI3bIKA XUMUH. [[pOBOJIAT OIBITHI,
MOJITBEPKTAIOIINE XUMUYECKHE CBONCTBA
OKCHJIOB C COOJIFOJICHHEM TPABUII TEXHUKU
0€30MacHOCTH




40-41

OcHoBaHUS:
KJaccuuKanms u
cBoicTBa. Pacuersl 1o
XUMHUYECKUM YPaBHEHUSIM

JlaGopaTopHsble

ombITHI. 19. Peakims
HenTpanuzanuu. 20.
[Tomy4yenue ruapokcua
meau (I1) u ero
B3aMMO/JICHCTBHE C
Kucioroi. 21. Pa3zmoxenue
TUAPOKCHIA MEIIU TTPH
HarpeBaHUU

Knaccugukanus, Ha3BaHus U
cBoiicTBa ocHOoBaHMM. CrIOCOOBI
MOJYy4YEHHS] OCHOBaHMM. PacueTsl
[0 XUMUYECKIM YPABHEHHUSIM.

CocTaBIsIIOT YypaBHEHUS PEAKIIHii C
ydacTreM ocHOBaHMi. HabmonaoT u
ONHUCBIBAIOT PEAKIIMK C YIaCTHEM KHUCJIOT C
MTOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO MIIH
POJIHOI0) s3bIKa M SI3bIKa XUMUU. [TpoBosT
OTIBITHI, TIOJITBEPKIAIOIITE XUMHIECCKUE
CBOIiCTBa OCHOBAHMIA, C COOIIOAEHUEM
MpaBUJI TEXHUKU O€30MaCHOCTH

42-43 Kucnotsr. JlaboparopHble ONBITHI.22. Knaccugukanus, Ha3BaHus 1 XapakTepu3yloT 00IIre XUMHUYECKUE
Knaccudukanus kucnor. |B3zaumopeiicTBre KHCIOT ¢ CBOMCTBA KUCIOT. cBoMcTBA KUCIOT COCTaBIIAIOT yPAaBHEHHUS
CBoiicTBa KUCIIOT. MeTauiamu. 23. DIIEKTPOXUMUYECKUN PSITT peaKkuuii C y4aCTUEM KHCIIOT.
Pacuetsl no xumuyeckuM | B3anmozeiicTBue KUCIOT € HanpspkeHui MetaiuioB. CriocoOwl | Habmio1aroT 1 ONUCHIBAIOT PEAKIINU C
YpaBHEHUSM. COJISIMHU. MOJIyuyeHusl KUcaoT. Pacuersl o y4acTUEM KHUCIIOT C IIOMOIIbBIO
XUMHUYECKUM YPABHEHUSIM. €CTECTBEHHOTO (PYCCKOTO WU POIHOTO)
SI3bIKA U SI3bIKA XUMUH.
[IpoBOAAT ONBITHI, MOATBEPKAAOLINE
XUMHYECKHE CBOMCTBA KHUCIIOT, C
COOJIIOZICHUEM MTPaBUJI TEXHUKHU
0e30macHOCTH
44-45 Knaccudukanus coneii.  |JlabopaTopHbie OnbITHL. 24. Knaccugukanus, Ha3BaHus 1 Pa3nmuyaroT NOHATUSA «CPENHUE COIN»,
CsoiictBa coneii. Pacuernl |O3HaKOMIIEHHE C cBolicTBa cojieii. Oco0eHHOCTH «KHUCJIIBIE COJNY, OCHOBHBIE COIU.
[0 XUMHUYECKUM KOJIJIEKITUEen comen. 25. peaxiuii B3auMOAeMCTBUA conlell | XapakTepus3yroT 00Ire XUMUYECKUE
YpaBHEHUSM. B3aumoneiictue cynbdara | ¢ metamiaMu. CriocoOsI cBoicTBa coseil. COCTaBIISIIOT ypaBHEHUS
meu (1) ¢ sxemezom. 26. MOJIy4eHUs cosieil. Pacuersl 1o peakiuii ¢ yuactueM coneil. HabnrogaroT u
BzaumopeiictBue coeit ¢ XHUMUYECKUM YPAaBHEHHUSIM. ONKCHIBAIOT PEAKIUH C YHACTHUEM COJIEH C
COJISIMHU. IIOMOUIBIO ECTECTBEHHOTO (PYCCKOIO MU
POJIHOTO) sI3bIKA U sI3bIKa XuMuu. [IpoBoasr
OTIBITHI, OJITBEPKAAOIINE XUMUUECKUE
CBOMCTBA COJICH C COOJIFOICHUEM TIPABIIT
TE€XHUKU O€30M1aCHOCTH
46 I'eneTnueckas cBs3b JlaBoparopHblii onbiT 27. ['eneTnueckuii psa Metajia u XapakTepru3yroT MOHIATHE «T€HETUYECKUN

MEXIy KilacCaMH
HEOPraHUYECKUX
BeliecTB. PacueTsl o
XUMHUYECKUM
YPaBHECHUSIM.

I'enernueckas cBs3b Ha
MIpUMEpPE COCTUHEHUN MEIH

HeMmeTauia. [ eHeTndeckas CBs3b
MEXy KJlaccamu
HEOPraHUYECKHUX BEILECTB.
Pacders Mo XuMuaecKkum
YpaBHEHUSM.

psay. UImocTpUpyrOT reHeTHIECKYIO

B3aMMOCBA3b MCXKIY BCIICCTBAMMU:
MIPOCTOE BELIECTBO — OKCHJ — TUAPOKCH]L
— COJIb. 3aIMCHIBAIOT YPaBHEHUS PEaKIIH,
COOTBCTCTBYIOIIUX ITOCICAOBATCIIbBHOCTH
(«arertoukey») mpeBpamnieHun
HCOPTaHNYCCKUX BCIICCTB PA3JINYHBIX
KJIACCOB.




47 IL.p. Ne 3«Pemenune VYyarcs oOpaimathcs ¢ 1a00paTOpHBIM
IKCIEPUMEHTATBHBIX 000pyI0OBaHUEM H HArpeBaTEIbHBIMH
3a1a4» npruOopaMu B COOTBETCTBUH C MTPaBUIAMU

TEXHUKU 0€30MaCHOCTH, PACIIO3HABATh
HEKOTOPBIC AaHUOHBI H KATHOHBI.
HaOnromarot cBOICTBA 3JICKTPOIUTOB U
MIPOUCXOISIINE C HUMHU SIBIICHUS.
HaOmnroaroT 1 OMUCHIBAIOT PEaKIuK C
y4acTHUEM DJIEKTPOIUTOB C TOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WJIM POIHOTO)
SI3BIKA U S13bIKA XUMHH. DOpMYyITUPYIOT
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEICHHOTO
IKCIIEPUMEHTA

48-49 O06o6mIeHne u Pemenne ynpaxxHeHH 1 OO000IIA0T U CHCTEMATU3UPYIOT CBOU
CUCTEMaTHU3aluuAa 3HAHUN PaCUYCTHBIX 3a1a4 I10 TEME 3HaHud 1o reme: «OCHOBHBIE KJIACChI
no Teme: «OCHOBHBIC HEOPraHUYECKUX COCTUHEHUI.

KIACChI HCOPraHUHCCKIX [TpuMEeHSIFOT Ha IPaKTUKE paHee
COCHHCHHID W3YYCHHBIN MaTepuall, padoTas 1o rpynmnam
C 3aJIaHUSIMH PA3HOT'O YPOBHSI CIIOKHOCTH
50 K.p. Ne3 1o teme: «OcCHOBHBIE KIIaCChl HEOPTAHUYECKUX COSAMHEHUI» [TpuMeHSIIOT Ha MIpaKTUKE paHee

M3YYEHHBII MaTepuall, padoTtas 1o rpynmnam
C 3aJJaHUSIMH PA3HOTO YPOBHSI CIIOKHOCTH,
BBITIOJIHSIIOT KOHTPOJBHYIO PalOTYy.

[lepuonnueckuii 3akoH u [lepuonnueckas cucrema xummudyeckux ssmemeHToB JI. M. MeHeneeBa u ctpoeHue ar

oma (6 u)

51

EcrecTtBenHbIe
ceMeicTBa
XUMHYECKHAX
3JIEMEHTOB.
AmMdoTepHOCTh

JlaGopaTopHbie onbITHI 28.
[Toryuenue amdorepHOTO
THJIPOKCHUIA U UCCIICJIOBAHKE
€ro CBOMCTB.

EcTtecTBeHHbBIE CEMENCTBA
XUMHYECKHUX DJIEMEHTOB:
[IEJTOYHBIC METAJIIBI, TaJIOTCHEI,

UHEpTHBIE ra3bl. AM(pOTEPHOCTb.

AmMoTepHbIe OKCUIBI U
ruapokcubl. KoMIiekcHbie
coim. PacueTsl 1o XMMHYSCKAM
YpaBHEHUSM.

OOBACHSIOT MPU3HAKHU, TTO3BOJISIONINE
00BEANHSTH TPYIIBl XUMHUUECKUX
AJIEMEHTOB B €CTECTBEHHBIE CEMEHNCTBRA.
PackppIBatoT XUMHUYECKUN CMBICIT
(3TUMOJIOTHIO) HA3BAHUM €CTECTBEHHBIX
CEMENCTB

ApryMEHTHPYIOT OTHOCHTEIBHOCTH
Ha3BaHUsl «MHEPTHBIE Ta3bI»

OOBACHAIOT YTO Takoe «aM(pOTEepHbIE
coenuHeHUs». Habmo1aloT U ONMUCHIBAIOT
peaKIuii MEXTy BEIIECTBAMHU C TTOMOIIBIO
PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA XUMUH.
XapakTepu3yloT JBOMCTBEHHBIN XapaKkTepe
CBOMCTB aM()OTEPHBIX OKCHUIOB U
rUAPOKCHIOB. [IpoBOIAT ONBITHI O




MOJIYYEHUIO U MOATBEPKICHUIO
XUMHUYECKHX CBOMCTB aM(OTEPHBIX
OKCHUJIOB U THJIPOKCHJIOB C COOIIOICHIEM
MIPaBIJI TEXHUKH 0€30IacHOCTH.

52 Otkpsitue . W. Hemouctpanuu: pazimuunble | Otkpbsitue .M. MenaeneeBbm PaznuuaroT ecTecCTBEHHYIO U
MenaeneeBbM dopmer [ICXD. MIEPUOANYECKOTO 3aKOHA U HCKYCCTBEHHYIO KJIACCU(DUKAIIHH.
[Tepuoauueckoro MonaenupoBanue cozmanue [1CXD ApryMEeHTUpPYIOT OTHECEHHUE
3aKOHA. 3HaYEHUE noctpoenus [ICXD [lepuoanueckoro 3akoHa K €CTECTBEHHOM
MIEPUOIUYECKOTO Kkiaccudukanud. Moaenupyror
3aKOHa. XUMHUYECKHUE 3aKOHOMEPHOCTH C
BBIJICJICHHUEM CYLIECTBEHHBIX
XapaKTePUCTHK O0BEKTA U MPEICTABICHHEM
UX B IPOCTPAHCTBEHHO-TPapUUECKON MITH
3HAaKOBO-CUMBOJIMUECKOH (hopme
53 OcHOBHBIE CBEIEHUS O JeMoHCTpauuu : MoJenu ATOMBI KaKk Gopma OOBACHAIOT, YTO TaKOE MPOTOH, HEUTPOH,
CTPOCHHUH aTOMa ATOMOB XUMHYECKHUX CYIIIECTBOBAHUSI XUMUYECKUX MacCcOBOE YHCIIO0, U30TOIBI. ONUCHIBAIOT
3JIEMEHTOB. sneMeHTOB. OCHOBHbBIE CBE/ICHUS CTPOEHHE aTOMa HJIEMEHTA UCIOJIb3Ys
0 cTpoeHur aToMOB. OTBITHI [ICXD.
Pezepdopna. Ilnanerapuas
Mojieb cTpoeHus aroma. CoctaB
ATOMHOTO SiApa: MPOTOHBI U
HEeUTpOoHBI. OTHOCHUTENIbHAS
aTOMHas Macca.
o4 CrtpoeHne 371eKTPOHHBIX Muxkpomup. DNEeKTPOHBI. OOBACHAIOT YTO TAKOE JIEKTPOHHBIN CION
YPOBHEH aTOMOB CrpoeHnue 31eKTPOHHBIX WJIU YHEPreTUYeCKUid ypoBeHb. COCTABIISIOT
XUMUYECKUX DJIEMEHTOB 000J109€K aTOMOB XUMUYECKUX CXEMBI pacIpeieleHus! JEKTPOHOB 10
No«Nel-20 B Tabmune /1. anemeHToB Ne 1-20. AJIEKTPOHHBIM CJIOSIM B JIEKTPOHHOM
W. Mennieneena. 000504Ke
55 [lepnonnueckuii 3aKoH ®u3ndecKuii CMbICI CAMBOIUKH | OOBSICHAIOT 3aKOHOMEPHOCTH U3MEHEHHS
. . MenneneeBa u I[ICX3. CoBpemenHast METAJUINYECKUX U HEMETAIIINYECKUX
CTpPOEHHUE aToma (dhopMyITHUpOBKa MEPUOIUYECKOTO | CBOMCTB XUMUYECKHUX IIEMEHTOB M UX
3aKoHa. MI3MeHeHHs CBOMCTB COEIMHEHUH B IEPHOJIAX U IPYIIIAX.
AJIEMEHTOB B IEPHOJAX U
rpymmax.
56 XapakTepucTuka JeMoHCTpauuu: Moaenu XapakTepucTuka 3JIeMEeHTa- Hayunthcst XapakTepu3oBaTh XUMHUYECKUE

XUMHUYECKOTO DJIEMEHTA
HAa OCHOBAHHUHU €T0
nojioxenus B [ICXD

aTOMOB 3JIEMEHTOB 1-3
nepuoaa

METaljia U 3JICMCHTa-HEMETAJlJIa
Ha OCHOBaHHH €TI0 ITOJIOXKCHHUS B

I1CX9

yneMeHThI Ne 1-20 1Mo uX MoJI0KEHUTIO B
[ICXD

Xumuueckasi cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHBIE peaknuu (11 v)

57

| | Wounas xumueckas

\ JleMoHCTpauu:

‘ HonHas xuMuyecKkast CBSI3b.

‘ OOBACHSIIOT YTO TaKOE HOHHAS CBsI3b, HOHBI.




cBa3b. MonHasa

BuzeopparMenTsl «MoHHas

Honbl. Cxembl 00pa3zoBaHus

XapakTepu3yroT MeXaHu3M 00pa30oBaHUs

KpUCTaJUTMYECKast cBs3by». Koytekius BenecTs | MOHHOM CBSI3U B OMHAPHBIX MOHHOM CBsI3U. COCTaBIISIIOT CXEMBI
peuieTka. C MOHHOM CBSI3bI0, MOJIETN coequHeHusAX. MlonHas 00pa3oBaHUs HOHHOM CBsI3U. MCTIONB3yIOT
MOHHOW KPUCTAJUIMYECKOM KpHUCTAJUIMYECKasl pelIeTKa. 3HAKOBOE MojieiupoBaHue. Onpenesnstor
peLIeTK! du3nuecKre CBOMCTBA BEIISCTB C | THIT XMMHUYECKOM CBS3H 10 (hopmyJie
MOHHOW KPUCTAJUIMYECKOM BemlecTBa. [I[puBoAST mpuMephI BELIECTB C
peueTKon HMOHHOM CBS3bI0. Y CTAHABIUBAIOT
MIPUYMHHO-CIIC/ICTBEHHBIE CBSI3U MEXITY
COCTaBOM BEILIECTBA U BUAOM XUMHUUYECKON
CBSI3H, MEXIYy HOHHOM CBA3BIO U
KPUCTALIMYECKUM CTPOCHHUEM BEIIIECTBA,
MEX]1y KPUCTAUNIMYECKUM CTPOCHUEM
BEIIIECTBA U €ro (PU3NUECKHUMHU CBONCTBAMU
58 KoBanenTtHas JemoHCTpauu: KoBasienTHass xumuueckas cBsidb. | OOBSACHSIOT YTO TaKOE KOBAJCHTHAS CBS3b,
XAMHUYECKAsI CBS3b. BHJIcO(parMeHTHI DJIEKTPOOTPULIATEIIBHOCTh BAJICHTHOCTh. COCTaBJISIOT CXEMBI
KoBanienTHas nosisipHas |«KoBajieHTHast CBSI3bY. KoBanenTtHas nosisipaas u 00pa30BaHUs KOBAJCHTHON HEMOJISIPHOU
W HETOJIAPHAs CBSA3b. Komnnekus BeniecTs HeMoJisApHast CBA3b. CXEeMbI XUMHUYECKOH CBA3U. Mcnonib3yroT 3HaKoBOE
AToMHas u MOJIEKYJIIPHOTO U aTOMHOTO | 0Opa30BaHUsI KOBAJICHTHOW CBSI3U | MOJIETTUPOBAHUE.
MOJIEKYJIApHAs CTPOCHMUSI, MOJICI ATOMHOM | B OMHAPHBIX COCTUHEHUSX. OnpenensoT TUIT XUMHYECKOHN CBSI3H 110
KpUCTAIMYECKAs Y MOJIEKYJIIPHOU MonekynsipHas 1 aTOMHas (dbopmyIie BemecTna.
peleTka. KPHUCTAJUIMYECKON PEIIETOK | KPUCTAJUIMYECKAs PEIIeTKA. [TpuBOAST MPUMEPHI BEIECTB C
DU3NYECKUE CBOMCTBA BEIIECTB C | KOBAJIEHTHOM CBSI3BIO. Y CTAHABJIMBAIOT
STUMH BUJIAMHU KPUCTAIIMYECKON | MPUYMHHO-CIICICTBEHHBIC CBSI3U MEXKIY
peleTKn COCTaBOM BEILIECTBA U BUAOM XUMHUYECKON
CBSI3M, MEXKAY KOBAaJEHTHOU CBS3BIO U
KPUCTALUIMYECKUM CTPOCHUEM BEIIIECTBA,
MEXK1y KPUCTAUNIMYECKUM CTPOCHUEM
BEI[eCTBA U ero (PM3NUYECKUMHU CBOICTBAMH
59 Merannuueckas JleMoHCTpauu: MeTtannuueckas XuMU4YecKas OOBACHSIOT UTO TAKOE METAILTHYECKAS
XUMHUYECKasl CBS3b. BHJIe0(parMeHTHI CBs3b. MeTanueckast CBSI3b.
Merannuueckast «METaJUTNYEeCKas CBS3b». KpUCTALUIMYECKAs PeIIeTKA. CoCTaBIsIOT CXeMbl 00pa30BaHMS
KPUCTAINYECKAS Konnexkmus « Metanisl u DOU3NIECKUE CBOMCTBA METAIUIOB. | METAINIMYECKON XUMHYIECKOM CBS3H.
pelIeTKa. CILTIaBBD) Enunas npupona cesazeit Hcnonap30BaTh 3HAKOBOE MOJAEITUPOBAHUE.

XapakTepu3yrT MEXaHU3M 00pa30BaHUS
METaJJINYeCKOM CBSI3H.

OnpenensoT TUIT XUMUYECKOHN CBSI3U MO
dbopmyne BemecTBa. [IpuBoAsST MpuMepbI
BEIISCTB C METAJNIMUECKOM CBSA3BIO.
VYcraHaBnuBalOT MPUYUHHO-CIICICTBEHHBIE
CBSI3M MEXY COCTABOM BEILIECTBA U BUIOM




XUMHUYECKOH CBSI3H, MEXKIY METAIUIMYECKON
CBSI3bI0 M KPUCTAINIMYECKUM CTPOCHUEM
BEILIECTBA, MEKY KPUCTATUIMYECKUM
CTPOEHHUEM BEIlleCTBA U €r0 PU3NIECKUMU
CBOWMCTBaMH.

60 CreneHp OKUCIIEHUS. Crenenb okucienus. CpaHenue | OnpenenistoT CTENEeHb OKUCIEHUS SJIEMEHTa
CTENIEHU OKUCIICHUS U 1o (hopMyJie ero COeAMHEHUS.
BasieHTHOCTH. [IpaBuiia pacuera
CTENEHU OKUCIIEHUs 10 popMmyIie
COCIMHEHUN
61-62 OKUCIUTENIBHO- JleMoHCTpanuu: OKHUCIUTEIBLHO- OOBICHAIOT UTO TAKOE OKUCIIUTEIHLHO-
BOCCTAaHOBUTEJIbHbBIE B3aumoneiicTBue uHKa C BOCCTAHOBUTEJIbHbBIE PEAKIIUH. BOCCTAHOBUTEJIbHbBIE PEAKIIUU, OKHCIIUTEND,
peakuuu Cepoi, COISIHOM KHCIIOTOM, Oxucnurennb 1 BOCCTAHOBUTEb. BOCCTAHOBHUTEJIb, OKUCIICHHUE,
xnopunom meau (1I). Meton 35eKTpoHHOTO OanaHca. BOCCTaHOBJICHHE.
['openune maruus Knaccupunupyror xuMudeckue peakuui
10 MPU3HAKY «M3MEHEHUE CTEeNEeHEN
OKHCIICHHSI SJIEMEHTOB.
OnpenensoT OKUCIHUTENb U
BOCCTaHOBHUTEIIb, IPOLIECCH OKUCIICHUS U
BOCCTAHOBJICHMUSI.
63-64 O06o0uenne n Pemenne ynpaxHenuil u O06001Ial0T U CUCTEMAaTU3UPYIOT CBOU
cucTeMaTu3aIus pacyEeTHBIX 33/1a4 110 TEME sganud 1o teme: «I13 u IICXDO» u
3HaHuU 1o TeMam: «I13 «Crtpoenue Bemectsa. OBP». [Ipumenstor
u [NCX39» u «Ctpoenue Ha MMPAKTUKE pAHEE U3YYCHHBIN MaTepual,
Beniecrsa. OBP» paboTas o Tpymnmnam ¢ 3aJjaHusIMHU Pa3HOTo
YPOBHS CII0KHOCTH
65 KonrtponsHas pabora Ne [TpuMeHSIOT Ha IPaKTUKE paHee

4 1o temam: «I13 u
[ICX92» u «CtpoeHue
BemiectBa. OBP»

M3YYEHHBII MaTepuall, padoTtas 1o rpynmnam
C 3aJJaHHMSIMH PA3HOTO YPOBHSI CIIOKHOCTH,
BBITIOJTHSIIOT KOHTPOJILHYIO Pa0OTYy.

34 pe3epBHOE BpeMsi




9 kjaacce

Ne
n/

Jlara

Tema ypoka

Menuna-pecypcsl,
XMMHYeCKHUil
JIKCIIEPUMEHT,
pacyeTHbIE 3a1a4U

OcHoBHoOe coaep;kaHHe YPOKa

XapaKkTepucTHKA OCHOBHBIX BH/I0B
AeATeJIbHOCTH 00y4aromuxcst

IToBTOpeHue u 00001MeHNe cBeleHUI 0 Kypcey 8 kiacca. Xummnuyeckune peakuuu (6 4)

1-2 Knaccudukanus JemoHcTpanuu: bunapnsie coequnenusi. OKCHIIBI. XapakTepus3yroT OKCUIbI, TUIPOKCH bl (OCHOBaHUS,
HEOPraHUYeCKUX KoJutekiuu MetauioB 1 | ['uapokcunpl. Conu. PacueTst no amM(oTepHBIC THIPOKCH]IBI, KUCIOPOICOACPIKALIIE
BEIIECTB U UX HEMETAJIJIOB, OKCHIOB, XUMHUYECKUM YPaBHEHUSAM KHCIIOTBI) U COJIU TI0 TUJIaHY: COCTaB, CIIOCOOBI
HOMEHKJIaTypa KHCJIOT U CoJiel o0Opa3oBaHUs Ha3BaHUH, XapaKTEPHBIC CBONCTBA U

nonyuenue. Kmaccuuuupyror okcusl,
TUAPOKCHUIBI (OCHOBaHUS, aM(pOTEepHBIC
THJIPOKCHIBI, KUCIIOPOACOAEpKAIINE KUCTOThI) U
COJIM T10 PA3JIUYHBIM MTPU3HAKAM. YYaTcst
MOJATBEPK/IaTh XapaKTEPUCTUKY OTICIbHBIX
MIPEACTaBUTENCH KJIACCOB HEOPTaHMYECKUX BEIIECTB
YPaBHEHUSIMH COOTBETCTBYIOIIMX PEAKIIHA.
PackpbIBatOT B3aMMOCBSI3b MEXY KJaccaMu
HEOPraHWYECKUX COCMHEHMI, KAK TEHETUYECKYIO

3 Knaccudukanms JlabopaTtopusie onbIThI 1. | O000IIEHHE CBEACHUI O OOBACHSIOT MOHATUS «XUMUYECKAsT PEAKIIH,
XUMHUYECKUX peakuuii | B3zaumopelictBue XUMHUYECKUX PEAKIUSX. «PEeaAKIINU COCIMHEHUS», «PEAKIIUU PA3JI0KEHUS,
10 Pa3TUYHBIM aMMHaKka u Knaccudukanus peakiuii mo «peakiu 0OMEHay, «PEaKINH 3aMEeIICHUs,
OCHOBAaHUSIM XJ0OpOBOOPOJA.2. pa3IMYHBIM OCHOBAHUSIM. «pEeaKIMu HEUTpaATU3alun», «IK30TEPMUYECKHE

peaKIusl HeHTpau3aIuu. PEeaKIMN, «IHIOTEPMUUECKUE PEAKIIUN,

2. Habmonenue «00paTUMBbIE PEeaAKINIY, KHeOOpaTUMbIE PeaKIINNy,

TerI0BOro 3¢ dexra «OKHCIIUTEIbHO-BOCCTAHOBUTEIHHBIC PEAKIIUN,

peakuuu «TOMOTEHHBIE PEAKIIUNY, «T€TEPOrCHHBIE PEAKIII,

HEUTpaTH3aIuu. «KATATATHYECKUE PEAKITUN», «HEKATATUTUYECKHE

4.B3anMOJIeHiCTBUE PEaKIum», «TerIoBor dPHEeKT XUMHIECKOI

CEPHOU KHUCIIOTHI C peakuny. Knaccupuuupyot XuMHuecKrue peakiuu

OKCHUJIOM MEJH. 5. 10 Pa3JIMYHBIM OCHOBaHUSAM. OMNpeaensoT

Paznoxxenue nepokcuaa OKUCITUTEh M BOCCTAHOBUTEIb, MTPOIIECCHI

BOJIOPO/ia C MMOMOIIIBIO OKHCIIEHUS U BOCCTAHOBJICHUSI.

Karayasbl KapTodens HalnronaroT v OmUChIBAIOT PEAKIINH MEXKTY
BEILIECTBAMU

4-5 OxucanTensHO- OkuCIUTENBHO- OOBACHAIOT YTO TAKOE OKHCIUTEIBHO-
BOCCTAHOBUTEIbHBIE BOCCTAHOBUTEJIbHBIE PEAKIIUH. BOCCTAHOBUTEIbHBIE PEAKIINH, OKHCIIUTEND,

peakIn

OxucnmuTeNlh 1 BOCCTAHOBUTEb.

BOCCTaAaHOBHUTECIIb, OKHCIICHHUEC, BOCCTAHOBJICHHUC.




Merton srekTpoHHOTO OanaHca.

Knaccupumupyor XuMU4ecKue peakiui mo
MIPU3HAKY «U3MEHEHUE CTENEHEN OKUCICHUS
3JIEMEHTOBY.

OnpenensoT OKUCIHUTENb U BOCCTAHOBUTEND,
IIPOLIECCHI OKUCIIEHUSI U BOCCTAHOBJICHMUS.

[TonsiTue o ckopocTu
XUMHUYECKON PEAKLUU.
Karanu3

JemMoHcTpanuu:
3aBUCUMOCTb CKOPOCTH
X.p. OT IIPUPOJBL
pearupyoomux BelecTs,
OT KOHLCHTpAaUun
pearupyoomux BelecTs,
OT IUIOILAAH
HOBEPXHOCTHU
CONPUKOCHOBEHHUS
pearupyouux BeIecTs,
OT TEMIIEPATYpEL.

JlabopatopHble ONBITHI 6.

3aBUCHMOCThH CKOPOCTH
X.p. OT IPUPOIBI
pearupyroux BemecTB
Ha TIpUMepe
B3aMMOJICHCTBUS
pacTBOpOB THOCYIb(aTa
HATpUA U XJIOpuaa
Oapusi, THOCYIIb(aTa
HATPUS U COIISTHOU
KHUCJIOTBL. 7.
3aBHCHUMOCTbH CKOPOCTH
OT MIPUPOJIBI METAJIIOB
MPH UX B3aUMOJICHCTBUU
C COJITHOW KHCIIOTOH. 8.
3aBHUCHMOCTBH CKOPOCTH
OT MPHUPOJIBI KUCIIOT MPH
B3aMMOJICHCTBHH C
J)Kene30M. 9.3aBUCUMOCTh
CKOPOCTH OT
TEMIEPaTypHI.
10.3aBUCUMOCTH
CKOPOCTH OT
KOHLIeHTpanuu. 11

[TonsiTHE O CKOPOCTH X.p.
@akTopsl, BAUSAIOIINE HA CKOPOCTb.
Karanu3 u karanus3aTopsl.

OOBACHSIOT UTO TAKOE «CKOPOCTh XUMHYECKOM
peakum». ApryMeHTHPYIOT BBIOOP €IMHUIT
HU3MCPCHUA. YcTaHaBiIuBaOT NPpUYUHHO-
CJICJICTBEHHBIC CBSI3H BIIMSHUS Pa3IMUHbIX
(haKTOpPOB Ha CKOPOCTh XUMUYCCKUX PEAKIUI.
Ha0imr01a10T 1 ONMUCHIBAIOT PEAKIIMHA MEXKTY
BEILIECTBAMH C IMOMOIIBIO PYCCKOTO (POAHOTO)
SI3bIKA U S3bIKA XUMHH. [IpOBOJSAT OMBITHI,
MOATBEPIKIAIOIINE 3aBUCHMOCTb CKOPOCTH
XUMHUYCCKOHN peakiMy OT Pa3IMYHbIX ()aKTOPOB




3aBUCUMOCTbH CKOPOCTH
OT IJIOIIAIH
CONPUKOCHOBEHUS
pearupyronmx
BelecTn. 12
3aBUCHMOCTBH CKOPOCTH
OT KaTajau3aropa

Xumuue

CKHE p€aKIIMi B pacTBOpa

X (9 v)

9J'IeKTpOJ'II/ITI/ILIeCKa$I
JUcconranusa

JleMoHCTpanuu:
UCIIBITAaHUE BEIIECTB U
UX pacTBOPOB Ha
AJIEKTPONPOBOJIHOCTb,
3aBHCUMOCTH
AJIEKTPONPOBOAHOCTH
YKCYCHOHM KUCIIOTBI OT
KOHIICHTpAIlWH,
JBUKEHHE OKpaIlIeHHBIX
HMOHOB B JIEKTPHUUECKOM
nosne

JlaGopaTopHbI€ OMBITHI
13. Jluccoumanms
CJ1a0BIX AJIEKTPOJIUTOB Ha
IIpUMeEpe YKCYCHOU
KHCJIOTBI

[ToHsITHE NEKTPOTUTUYECKOU
JUCCOLMALIMU. DIIEKTPOJIUTHI U
HEIJICKTPOJIUTHI. MeXaHU3MbI
JIMCCOIIMAIIAH BEIIECTB C HOHHOM U
KOBJICHTHOM TOJISPHOM CBS3BIO.
Crenenp nucconmanuu. Ciadble 1
CHJIbHBIC 3JIEKTPOUTHI. OCHOBHBIC
MIOJIOKEHUSI TEOPUU
AIEKTPOJUTHYECKON JUCCOIHAITIT

XapakTepus3yroT MOHATHS «3JIEKTPOIUTHYECKAs
JIACCOIUAIUS, «AJIIEKTPOJIUTHIY, «HEIIEKTPOITUTHD.
YcTaHaBIMBaIOT NIPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXy IPUPOJIOHN IIIEKTPOIUTA U CTETICHBIO €ro
JUCCOLIMAMU. Y CTaHABIUBAIOT TPUYUHHO-
CJICICTBEHHBIE CBSI3U MEXK/Ty TUTIOM XUMUYECKOU
CBSI3H B DJICKTPOJIUTE U MEXaHU3MOM €Tr0
JUCCOLIMALINY.

Peakuuu nosHoro
obMmena. Mounsie

JleMOHCTpanuu: peakuuu
C BBINIAJICHUEM OCaJiKa U

Peakiiun noHHoro ooMeHa.
[TpaBuiio bepronne. CocraBneHue

VYyaTcs cCOCTaBISITh YPaBHEHUS PEAKIUH C
y4acTUEM DJIEKTPOJIUTOB B MOJIEKYJISIPHON U

ypaBHEHUSA BBIJICIICHUEM Ta3a, YpaBHEHMH XMMUYECKHUX peaKkiil B | HOHHOU dopMme.

peaKkIMy HENTPAIM3AMKN | MOJIEKYJISIPHOM U HOHHOM BUJIE
Xummnueckue JlaGopaTOopHBIE OTIBITHI o0111e XUMHUYECKHEe CBOMCTBA XapakTepHu3yroT 00IIMe XUMUYECKHUE CBOMCTBA
CBOMCTBA KUCJIOT B 14. N3menenne KHCJIOT C O3ULUI TEOPUU KHCJIOT C O3ULUH TEOPUH AIIEKTPOIUTUIECKON
ceete TO/] OKPACKH MHJMKATOPOB B | BJIEKTPOJUTHUECKOMN AUCCONMAalMU. | aAucconuanuu. CocTaBiIsIOT MOJIEKYJISIPHBIE,

KHUCJIOTHOM cpenie.

15. Peaknusg
HEWTpanu3aluu
pacTBopa WENOUN
Pa3TUYHBIMH KHUCIIOTAMH.
16.  Tlomydenwme
ruapokcuaa meau (I11).u
€r0 B3aHMMOJICHCTBHE C
pPa3JIMYHBIMU KHCJIOTAMM.

MOJIEKYJISIPHBIE, TTOJIHBIE 1
COKpAILIEHHbIE HOHHBIE YPABHEHUS
peaKkuuii ¢ y4acTUEM KHUCIIOT.
XUMHUYECKUN CMBICII COKPALLIEHHBIX
ypaBHEHUH. Y CITOBUS MPOTEKAHUS
XUMHYECKUX PEAKIMI 1O KOHLIA.
Psin akTUBHOCTH METAILIOB.
Pacuertsl no xumMmuueckum
YPABHEHUSIM.

IIOJIHBIC 1 COKpaHIéHHI)Ie NOHHBIC ypaBHeHI/ISI
PEaKIMi C y9aCTHEM KHUCIOT. APTyMEHTUPYIOT
BO3MOXHOCTH HpOTeKaHI/ISI peaKHI/Iﬁ C y‘-IaCTI/IeM
KHCJIOT Ha OCHOBE IpaBuiia beproiie u psia
AKTUBHOCTU MCTAJIJIOB. HpOBOZISIT OIIBITHI,
NOATBCPXKAAOIHNEC XUMHUYCCKUC CBOﬁCTBa KHCIIOT,
¢ coOTI0IeHUEeM MPaBUJT TEXHUKN O€30MaCHOCTH.
Habmo1atoT 1 ONMCHIBAIOT PEAKIMH C yYaCTHEM
KHCJIOT C TIOMOIIBI0 PYCCKOTO (POJHOTO) SI3bIKA U




17. BzaumopeiictBue
CHJIBHBIX KHCJIOT C
okcuaom meau (I1).
18-20. B3aumonueiictBue
KHCJIOT ¢ MeTautamu.21.
KadectBennas peaxius
Ha KapOoHaT-noH.22.
[Tonyuenue cTyans
KPEMHUEBOM
KHCJIOTHIL.23.
KauecTBennas peakuus
Ha XJIOpUJ U cyabdar-
HOHBI

SA3bIKa XUMHNHU

10 XHAMHYECKUE JlaGopaTopHble ONBITHI o011I1e XuMUYeCcK1e CBONCTBA CocTaBiI0T MOJIEKYJISIPHBIE, IOJTHBIE U
cBoiicTBa ocHOBaHuii | 24.  V3meHeHue OCHOBaHUH C MO3ULUI TEOPUHU COKpaIlCHHbIE HOHHBIE YPABHEHHUSI pEaKIUH C
B CBETE TEOPUHU OKPAaCKH UHJIMKATOPOB B | 3JIEKTPOJUTHUECKON AUCCOLMALMU. | YYaCTUEM OCHOBAaHUMN. APryMEHTUPYIOT
3JEKTPOJIUTUYECKON | IIEJIOYHOU Cpejie. MOJIEKYJIIPHBIE, IOJIHBIE U BO3MOKHOCTb ITPOTEKAHUS PEAKLUI C y4aCTUEM
JIUCCOIUAIIAN 25. BzaumoneiicTBue | cokpailéHHbIC HOHHBIC YPAaBHEHHMSI | OCHOBAaHMM Ha OCHOBE MpaBuiia beproiie.
LIEJI0YEH C YIJIEKUCIBIM | PEAKLIHI C y4aCTUEM OCHOBAHHMIA. [IpoBOIAT ONBITHI, MOATBEPKAAIOIINE XUMUYECKHE
ra3om. Pa3noxeHne npu HarpeBaHuu CBOICTBA OCHOBaHUI, ¢ COOJIIOICHUEM TPaBUIT
26. KauectBennas HEPaCTBOPHUMBIX OCHOBAHUH. TeXHHUKH Oe3omnacHocTu. HabmoqaroT 1 onuchiBaloT
peaxius Ha KaTHOH PacyeTsl o XuMuueCcKuM pEaKLUU C y4aCTUEM KUCJIOT C IIOMOILBIO PyCCKOIO
AMMOHHMSI. YpaBHEHUSIM. (poIHOTO) SI3BIKA U A3bIKA XUMUU
27.  Ilomy4enue
ruapokcuaa Meau (1) u
€ro pa3JIoKEeHHUE.
11 XUMUYECKUE JlaGopaTopHbI€ OMBITHI 00111Me XUMHUYECKHUE CBOMCTBA XapakTepus3yrT O0II1e XUMHUYECKHE CBOMCTBA

CBOMCTBA coJicii B
CBETE TEOpUHU
AJIEKTPOJTUTUUECKOMN
JACCOIAAIIN

28. BzaumoneiictBue
KapOOHATOB ¢
KHCJIOTaMH.

29.  Tlomydenwme
ruapokcuaa xemneza(Ill).

COJIEN C O3ULIMI TEOPUH

BHGKTPOHHTH‘IGCKOP'I JUcconmuanuu.

MOJIEKYJISIPHBIE, ITOJIHBIE U
COKpaIEHHbIE HOHHBIE YPaBHEHHUS
peaxkLyii C y4aCTUEM COJIEH.
pacueTsl 0 XUMUYECKUM
YPaBHEHUSIM.

COJIEN C TO3UIIUK TEOPUU DIIEKTPOITUTUYECKON
nuccouranuu. CocTaBisOT MOJIEKYIISIPHBIE,
IOJIHBIE U COKPAIEHHBIE HOHHBIE YPABHEHHUS
peaknuii ¢ ydacTHeM Ccojield. ApryMEHTHPYIOT
BO3MO>KHOCTb IIPOTEKAHUS PEAKLIUN C y4aCTHEM
coJsieil Ha ocHoBe npaBuiia beprome. [IpoBoasT
OIIBITHI, OTBEPKJAIOLINE XUMUYECKHE CBONCTBA
coJieii, ¢ coOIr0IeHuEM MTPABHUIT TEXHUKH
0€301MacHOCTH.

HaGnroaioT 1 ONKMCHIBAIOT PEAKIMH C YIaCTHEM
COJICH ¢ TTOMOIIIBIO PYCCKOTO (POIHOTO) S3bIKA U
SI3bIKA XUMUU
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Iloustue o
TUIPOJIU3E COJIeH

JemoHcTpanuu:
OIpeIeIEHNE XapakTepa
Cpelibl B pacTBOpax
coJsent

'unponu3 kak 0OMEeHHOE
B3aMOJCHCTBHE COJICH C BOOOMH,
3aBUCUMOCTB MEXIY COCTaBOM
COJIM ¥ XapaKTepOM TUpOIH3a.
mkana pH

YcTaHaBaIuBaIOT 3aBUCUMOCTD MCXAY COCTaBOM
COJIM M XapaKTepPOM THUAPOIIH3a. AHATU3HPYIOT
Cpe/ly pacTBOpa COJIH C MMOMOIIBIO HHIUKATOPOB.
[IpOrHO3HUPYIOT THI FHAPOJIN3A COJH Ha OCHOBE
aHasm3a ero GopMyIbl

13 ILp. Ne 1. Pemmenue VYyarcs oOpaimathcs ¢ 1a00paTOpHBIM
AKCIIEPUMEHTAIbHBIX 000pyZ0BaHHEM U HarpeBaTelbHBIMU IPUOOPAMHU B
3aJ1a4 110 TEME COOTBETCTBUU C NIPaBUIAMH TEXHUKHU
«DIeKTpoIuTHYECKas 6e3omacHoctu. Habmoarot cBoiicTBa
JUCCOLIALUS» AJIEKTPOJIUTOB U MIPOUCXOANINX C HUMHU SIBJICHUH.

Habmo1a10T 1 ONUCHIBAIOT PEAKIMU C y4aCTHEM
AJIEKTPOJIUTOB C IIOMOILIBIO ECTECTBEHHOIO
(pyccKOTro UM POHOTO) SI3bIKA U A3bIKA XUMHH.
@opMyIUPYIOT BBIBOJBI 10 pPE3yJIbTaTaM
MIPOBEJICHHOTO SKCIIEPUMEHTA

14 O6001menue u Pemenue ynpaxxuenuit u O0001a0T ¥ CUCTEMATU3UPYIOT CBOU 3HAHUS T10
CUCTEeMaTH3alIHs pacueTHBIX 3aja4 [0 TeMe TeMe: «XHUMHUYECKHE PEeaKIK B pacTBOpax
3HaHUM 10 TEME ANEKTPOJIUTOBY. [I[pUMEHSIOT HA TPAKTHKE paHee
«XUMHUYECKHE M3YYEHHBII MaTepual, paboTas 1o rpymnmnam ¢
peakuuu B pacTBOpax 3aJJaHUSIMU Pa3HOTO YPOBHSI CIIOKHOCTH
IIEKTPOJIATOBY

15 K.p.Ne 2 o reme «XuMuueckue peakiuy B pacTBOPax dIEKTPOIUTOBY IIpuMeHAIOT HA IPAKTUKE paHEe N3YUECHHBIN

MaTepuai, paboTas 1Mo Tpymnnam ¢ 3aJaHUsIMU
Pa3HOr0 YPOBHS CIOXHOCTH, BBIITOJIHSIOT
KOHTPOJIbHYIO paboTy.

HeMmeTasuibl M ux coequdenus (25 4)

16 OO6mmas xapakrepucTtrka | JleMoHCTpanuu: CrpoeHne aTOMOB HEMETAIIIOB U OOBACHAIOT YTO Takoe HeMeTa/lIbl. CpaBHUBAIOT

HEMETAJIJIOB KOJUIEKIIUS HeMeTalsioB. | ux nosioxkenue B [ICXD. Psn QJIJIOTPOIIHBIE BUIOM3MEHEHUS KUCIOPO/Ia.
Mopnenn AJIEKTPOOTPHULIATEIBHOCTH. PackpwiBaTh NPUYHMHBI AJIOTPOITHH.
KPUCTAIITMYECKHUX Kpucrannnueckue pemerku XapakTepus3yroT XUMUYECKHE FIE€MEHThI-
pEIIETOK HEMETAJLIOB. IIPOCTBIX BEIIECTB-HEMETAIIIIOB. HEMETAJIJIbl ¥ IIPOCTHIE BEIIECTBA-HEMETAIIIIBI:
O3z0oHaTOp ¥ NPUHIMINBL | AJIJIOTPONHUS U €€ PUUHHBI. cTpoeHue, pu3nueckre 1 XMMUYECKHEe CBOMCTBA
ero pabotsl. ['openune dusnyeckue cBONCTBA HeMmeTayioB. OOBSACHSIOT 3aBUCUMOCTh
HEMETAJIIOB-TIPOCTHIX HeMmeTayioB. O0IIre XUMUYECKUE | OKHCIIUTEIbHO- BOCCTAHOBUTEIBHBIX CBOMCTB
BELIECTB: CEPHI, CBOICTBa HEMETAIJIOB 3JIEMEHTOB-HEMETAIIJIOB OT UX MOJIOKEHUS B
docdopa, npeBecHOTO [Tepuonnueckoii cucTeMe XUMHUYECKHUX AJIEMEHTOB
YISl

17 O6mas HemoncTpanuu: oopasibl | CTpoeHrne aTOMOB M MOJIEKYJT XapakTepusyloT cTpoeHue, GU3NIeCKue U
XapaKTEePUCTHKA MPOCTHIX BEIIECTB- rajioreHoB. dusnueckue u XMMHUYECKHUE CBOMCTBA, IOJyYEHUE U IPUMEHEHHE

snemeHToB VIIA

TaJIOr€HOB.

XMMHYECKHE CBOMCTBA T'aJIOTCHOB.

rajoreHoOB B IIaHE OOIIEro, 0OCOOCHHOTO U




IPYIIIBI — TaJIOT€HOB

BzaumojaerictBue

TaJIOr€HOB C MCTaJlllaMHU.

BriTecHeHue xsopom
BpOMa WJIX HOJA U3
pacTBOpa COJIH.

3aKOHOMEPHOCTU U3MEHEHUS
CBOWCTB TaJIOT€HOB B 3aBUCUMOCTH
OT UX MOJIOKEHUS B TICX).
Haxox1eHue rajoreHoB B
pupoje. 3Ha4YeHUE U IPUMEHEHNE
raJoreHoB

€IMHUYHOrO0. Y CTaHABJIMBAIOT MPUYUHHO-
CJIEICTBEHHBIE CBSI3U MEK]ly CTPOEHUEM aToMa,
XUMHYECKOH CBSI3bI0, TUIIOM KPUCTAJUTUYECKOU
PEIIETKY raJIoTeHOB, UX GU3UYECKUMU U
XMMHYECKHMH CBOMCTBAMU

18

CoenuHeHus
raJoreHoB.

JleMoHCTpanuu:
KOJUICKIUS IPUPOTHBIX
COCTMHEHHH XJI0pa.

JlaGopaTtopusbiit onbiT 31.

Pacnio3znaBanue
raJIOT€EHUI-NOHOB

Cocras, Ha3BaHUs, GUINYECKUE U
XUMHUYECKHE CBOMCTBA, MTOJTYy4YCHUE
Y IPUMEHEHUE COETMHEHU I
rajgoreHoB. KauecTBeHHbIE
peaklMK Ha raJOreHu/I- HOHBI.
Pacuertsl no xumMuueckum
YPaBHEHUSM.

XapakTepu3yrT COCTaB, PU3NUECKHUE U
XUMHNYCCKUEC CBOfICTBa, MMOJYYCHUC U MPUMCHCHUC
COC/IMHCHUH TaJIOTCHOB C UCITOIh30BaHUEM
PYCCKOT0 (POJHOTO0) S3bIKA U SI3bIKA XUMUU.
Ha3piBaroT coeMHEHMS TaJIOTeHOB 110 GOpMYIIe U
COCTaBJISIOT (DOPMYJIBI IO UX HA3BaHHUIO.
VYcTaHaBIMBAIOT NPUYMHHO-CIIEICTBEHHBIE CBS3U
MCXKOY XHUMHYECKOU CBA3bI0, TUIIOM
KPUCTAJUTMYECKOUN PEIIESTKH COSAMHEHUI
TraJIOr€HOB, UX (bI/I?;I/ILIeCKI/IMI/I U XUMHWYCCKUMU
CBOMCTBaMH. BBIMOTHSAIOT pacyeThl 110 XUMHUYECKUM
(dbopmynaM U ypaBHEHHSIM PEAKIIUN, TPOTEKAIOIITUX
C YYaCTUEM COCJIMHEHUI rajJOr€HOB
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[Lp.Ne 2. «M3yuenue
CBOWCTB COJISTHOM
KHCIIOTBI»

[TpoBoaAT, HAOMIOAIOT U OMUCHIBAIOT XUMUYECKUH
HKCIIEPUMEHT TI0 PACMIO3HABAHUIO TaJOTCHUI-HOHOB
C COOJTI0ICHNEM MPaBUJI TEXHUKU 0€30MacCHOCTH.
Vuyarcs obpamarbes ¢ 1a00paTOPHBIM
000pyI0BaHUEM U HarpeBaTelbHbBIMU IPUOOpaMu B
COOTBETCTBUM C ITpaBHUJIaMH TCXHHUKHU
6e3onacHoctu. HabGmonaror cBoiicTBa
SJICKTPOJMTOB U IMPOUCXOAANIUX C HUMHU SIBJICHUM.
HaGnroaroT 1 ONKMCHIBAIOT PEaKIMK C y4acTHEM
AIIEKTPOJIMTOB C TIOMOIIBIO €CTECTBEHHOTO
(PyCcCKOTo MM POJTHOTO) A3BIKA U SI3bIKa XUMUH.
@opMyYIUPYIOT BBIBOABI MO pe3yJbTaTam
MIPOBEIEHHOTO HKCIIEPUMEHTA
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OOmas
XapaKTEePUCTHKA
aneMeHTOB VI A -
xanpKkoreHoB. Cepa

JemoHcTpanuu:
B3aUMO/ICHCTBUE CEPHI C
MetaiiaMu. ['openue
Cepsl B KUCJIOPOJIE

001mas XxapakTepucTHKa aTOMOB,
HpOCTLIX BCIIIECTBAxX 1 COC}II/IHGHI/Iﬁ
XAJIBKOI'CHOB B 3aBUCUMOCTHU OT UX
nojoxkeHus B [lepuoamyeckon
cucreme. CTpoeHue, aoTPOIHs,
(bU3MYEeCKUe U XUMHUIECKUE

JlaroT 0010 XapaKTepUCTUKY aTOMaM, IPOCTBIM
BeIleCTBaM M COCTUHEHUSIM XaILKOT€HOB B
3aBUCHMOCTH OT UX MoJiokeHus B [leprnoanyueckoit
cucTtemMe. XapakTepu3yloT CTPOCHUE, aJNIOTPOIHS,
(M3UYECKUE U XUMHUYECKUE CBOMCTBA, IOJYUCHHE U
MIPUMEHEHHUE CEePhI. Y CTAHABIMBAIOT IPUYUHHO-




CBOWCTBA, MOJIYyYCHUE U
MIPUMEHEHHE CEPBI.

CJIEJICTBEHHBIE CBS3U MEXIY CTPOCHHUEM aToMa,
XUMHUYECKOW CBSI3bIO, THIIOM KPUCTAINTNYECKOM
peméTku cepbl, € GU3NIeCKUMH U XUMHYECKUMU
CBOMCTBaMH.
BeImonHs0T pacu€Thl Mo XuMU4ecKuM (hopmyrnam
Y YPaBHEHUSIM PEaKIUid, MPOTEKAIOIIUX C
Y4aCTHUEM CEPBIL.
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CepoBosiopoa u
CyIbGUIBI

JleMoHcTpanus:
KOJIICKIHSI CYITb(UIHBIX
pya. KauectBeHHast
peakus Ha CyJb(UI-UOHbI

CtpoeHue MoJIeKyIbl, PU3NYECKue
CBOMCTBA, ITOJIy4EHUE U
MIPUMEHEHHE CEPOBOIOPOA.
CepoBoaopoHasi KUCIIOTA.
Cynbduabl 1 UX 3HAYCHHE.
KauecTBennas peakuus Ha
Cynb(hUI-UOHBI

XapakTepu3yrT COCTaB, PU3NUECKHUE U
XHMHUYECKHE CBOMCTBA, MOJYyYCHUE U IPUMECHEHHUE
COEJIMHEHUH CEphl B CTEIIEHH OKUCIICHUS -2 ¢
HCII0JIb30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA U
si3blka XUMUHK. Ha3bIBalOT coeIMHEHMS CEphl B
cTerneHu okucieHus -2 mo ¢popmysne u CocTaBistoT
dhopmyIsl 110 UX HazBaHHIO. COCTaBISAIOT
MOJIEKYJISIpHBIC ¥ HOHHBIC YPAaBHCHUS PEAKITU,
XapakTepU3yIOLIUe XUMUYECKHE CBOMCTBA
COCTMHCHUI CEPBI B CTCIICHU OKUCICHUS -2.
OnuChIBaIOT MPOIIECChI OKUCICHUS -
BOCCTAHOBJICHUS, ONIPEJCISAIOT OKUCIUTENb U
BOCCTAHOBHUTEJb U COCTABJISIFOT AJIEKTPOHHBIN
0anaHC B peaklUsaX C y4acTHEM Cephl B CTENIEHU
OKMCIIEHUS -2.
VYcraHaBnuMBaloT NMPUUYUHHO-CIICICTBEHHbBIE CBS3HU
MEXy XUMUUYECKOU CBSI3bI0, TUTIOM
KPUCTAJUIMYECKON PEIETKU COEIMHEHUN CEPBI, UX
(UBUYECKUMU U XUMUYECKUMU CBOWCTBAMH
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Kucnoponusie
COEJIUHEHMS CEPBI

/leMoHcTpanmu:
oOecIBeUHBaHHE
OKpaIICHHBIX TKaHEH
CEPHHUCTBIM ra3oM,
B3aMOJICHICTBHE
KOHILIEHTPUPOBAHHOM
CEPHOM KHUCJIOTBI C MEJIBIO.
OO0yrnuBaHue
OpraHUYEeCKUX BEUIECTB
KOHIIEHTPUPOBAHHOM
CEPHOM KUCIOTOM.
UlaGopaTopHbIit ombIT 32.

KauectBenHas peakius Ha

Oxcuppl cepbl. CepHUCTast KUCIOTA
cepHas kuciora. KauecTBeHHbIE
peaxkuu Ha cynb(UT- U cynbdar-
noHbl. Kpucramnornaparsl.
Pacyetsl o xumMuuecKkum
YPaBHEHUSIM.

XapakTepus3yrT COCTaB, PU3NUECKHUE U
XUMHUYECKHE CBOMCTBA, MOJIYYEHUE U IPUMEHEHUE
KHUCJIOPOJHBIX coeArnHeHuM cepbl. COCTaBISAIOT
MOJIEKYJIIPHBIE U HOHHBIE YPABHEHUS PEAKIIUH,
XapaKTePU3YIOIINE XUMUYECKUE CBOMCTBA
KHUCIIOPOJHBIX COeAMHEHUM cepbl ONUCHIBAIOT
MIPOLIECCHI OKUCIIEHUSI-BOCCTAHOBIIEHUS,
ONPENENSAI0T OKHUCIUTEIh U BOCCTAHOBUTEID U
COCTABIISIIOT AJIEKTPOHHBIN OaaHC B PEAKIHUAX C
y4acTUeM KUCIOPOIHBIX COSAMHEHHH.




Cynb(aT-uOHBI
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IT.p. Ne 3.
«M3yueHne cBOMCTB
CEpPHOM KHUCIOTB»

VYuarcs obpamarbes ¢ J1abopaTOpHBIM
000pyI0BaHWEM U HarpeBaTEIbHBIMHU MPUOOPAMH B
COOTBETCTBUU C MMPABUIAMH TEXHUKU
oe3onacuoctu. HaOmromaroT cBoiicTBa
AJIEKTPOJIUTOB M MPOUCXOISAIINX C HUMH SIBJICHUM.
HaOnroaroT M ONKMCHIBAIOT PEAKIHH C Y4aCTHEM
AJIEKTPOJIUTOB C MIOMOIIBIO0 ECTECTBEHHOTO
(PyCCKOTO MM POJTHOTO) SI3bIKA U SI3bIKA XUMUH.
DOpMYITHPYIOT BBIBOJIBI IO PE3yJIbTaTaM
MIPOBE/ICHHOTO YKCIICPUMEHTA

24

Oo6was
XapaKTepUCTHKA
XUMHUYECKUX
anemeHToB VA
rpynmsl. A30T

JlemoHcTpanus:
JirarpaMMa COCTaB

BO3/yXa

o011ast XapakTepUCTUKA HIIEMEHTOB
5A rpynmnsl .CTpoeHue aToMa 1
MOJIEKYJIBI a30Ta. (PU3HUECKUEe U
XUMHUYECKHUE CBOMCTBA, MOJTyUYCHHUE
U IIpUMEHEHHuEe a30Ta. A30T B
MIPUPOJIC U eT0 OMOJIOTHYEeCKas
pOJIb.

JlaroT 0011yI0 XapaKTepUCTUKY aTOMaM, IIPOCTHIM
BeIICCTBaAM U COCAUMHCHUAM ITHUKTOI'CHOB B
3aBUCUMOCTH OT UX 1oJiokeHus B [lepuoandeckoit
crucTeMe. XapaKTepHU3yI0T CTpOCHHUE, (PU3NIECKUe 1
XMMHUYECKHE CBOWCTBA, [TOJyYEHUE U IPUMEHEHHUE
a30Ta C UCIOJIb30BAaHUEM PYCCKOT0 (POJHOIO)
A3bIKA U SI3bIKA XUMUHU.

HaseiBarot coenuaeHus azora o Gpopmyie u
COCTaBJIAIOT (POPMYJIBI IO UX HA3BAHUIO.
YcTaHaBaInBaroT MNPUYUHHO-CJIICACTBCHHBIC CBA3U
MEX]y CTPOCHHUEM aTOMa U MOJIEKYJIbI, BUIOM
XUMHUYECKOH CBA3H, TUIIOM KpHCT&]’IJ’IH'—ICCKOﬁ
PELETKH a30Ta U ero pU3NUECKUMH U
XUMHUYECKUMH CBOMCTBAMHU.

BhInonHsA0T pacy€Thl M0 XMMUYECKUM (hopMyIam U
YPaBHEHUSAM PEAKLIH, MPOTEKAIIINX C YHaCTUEM
a3ora

25

Ammuaxk. Conu
aMMOHUS.

JemoHncTpanuu:
MoJIy4yeHue, cCoOupaHue u
pacmo3HaBaHUs
amMmuaka. Paznoxxenue
OuxpomMara aMMOHHUSI.
JlaGopaTtopHsIii omibIT 33.
KauectBennas peakuust
Ha MOH aMMOHHSI.

CtpoeHne MONEKYIbl, PU3NIECKUE
1 XUMHYeCKHe CBOMCTBA aMMHAaKa.
JloHOpHO-aKIENTOPHBIA MEXaHU3M
00pa3zoBaHNe KOBAJCHTHOM CBSI3H.
Conu aMMOHUS U UX IPUMEHEHHUE.
KauecTBenHas peakius Ha KaTHOH
aMmoHus. Pacyers! 1o
XUMHUYECKUM YPaBHEHUSIM.

CocTaBstoT GOPMYIIBI IO MX HAa3BAHUSM.
3anuChIBalOT MOJICKYJISIPHBIE M HOHHBIE YPABHEHHS
peaKkInii, XapaKTepHU3yIOINe XUMUIECKIE CBOMCTBA
aMMHuaka u coie aMmmMoHusg. CocTaBIISIIOT
ypaBHEHUS OKUCIUTEIbHO- BOCCTAHOBUTEIBHBIX
peaKIuii C yJacTHEeM aMMHUaKa ¢ IIOMOIIBIO
3JICKTPOHHOTO OajaHca.

YcTaHaBIMBaOT MPUYWHHO-CIIEICTBEHHBIC CBS3U
MEX]1y BUJIaMU XUMUUYECKUX CBSI3€H, TUTIAaMU
KPUCTAJUTMYECKUX PEIETOK aMMHUaKa M CoJIei




AMMOHUA U UX (bI/IBI/I‘-IGCKI/IMI/I U XUMHUUYCCKUMHU
cBorictBamu. [IpoBoAsT, HAOMIOMAIOT M OMKUCHIBAIOT
XUMHUYECKHUH IKCTIEPUMEHT IO pacTio3HaBaAHUIO
HOHOB aMMOHHUSI C COOJTIO/ICHUEM MPABUJT TEXHUKHU
0€30I1aCHOCTH.

BrImonHAI0T pacdéThl MO XUMHUYECKUM (hOopMyiiam
Y YPaBHEHUSIM PEaKIUi, TPOTEKAIOLIUX C YHaCTHEM
aMMHaKa.
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[L.p.Ne 4 «ITonyuenue
aMMHUaKa 1 U3y4eHue
€ro CBOICTBY

[Tonyuarot, cOOMpPAIOT U PACIIO3HAIOT AMMHUAK.
PaGorator ¢ mabopaTopHbIM 000PYIOBAaHHEM U
HarpeBaTeIbHBIMU MPUOOPAMHU B COOTBETCTBHUH C
MpaBWJIaMU TEXHUKH Oe30omacHOCTH. HabmromaroT u
OMHCHIBAIOT XUMHUECKUN IKCIIEPUMEHT C TIOMOIIIBIO
PYCCKOTo (POIHOIO) SI3bIKA M SI3bIKA XMMUH.
DOopMYIHPYIOT BBIBOJBI IO pe3yJibTaTaM
MIPOBEJICHHOTO dKcrepuMeHTa. COTpYAHHYAIOT B
nporecce y4eOHOT0O B3auMOICUCTBUSA MTPH padboTe B

rpynmnax
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Kucnopoaconepxain
Y€ COCMHEHMS a30Ta.
A30THAas Kuciora.
Hurparsr.

JemoHncTpanuu:
B3aNMOJICHCTBHE
a30THOM KHUCJIOTHI C
MEJIbI0. TOPEHHUE YEPHOTO
nopoxa. Paznoxenue
HUTpATA KaJu U TOPEHHUE
JIPEBECHOT0 yrojbKa B
HEM.

JlabopaTopHbIE OMBITHI
34, XumMuueckue
CBOMCTBA a30THOM
KHCJIOTHI KaK
AIEKTPOIIUTA

Oxcugel a3ora. A30THAsI KUCIIOTa U
HUTpaThl. PacueTsl Mo XuMrU4ecKum
YPaBHEHUSM.

3anuchIBalOT peakiuii, XapakTepHU3yIoIIne
XUMHYECKHE CBOMCTBA OKCHIOB a30Ta.
VYcraHaBnuMBalOT MPUYUHHO-CIICICTBEHHbBIE CBS3U
MEXy BHJIOM XUMHUYECKON CBSI3U, TUTIOM
KPUCTAJUIMYECKON PEIIETKH OKCUJIOB a30Ta U UX
(GUBUYECKUMU U XUMUYECKUMU CBOMCTBaMH.
XapakTepu3yrT COCTaB, PU3NUECKHUE U
XUMHYECKHE CBOMCTBA a30THOM KHCIIOTHI Kak
AJIEKTPOJIUTA, IPUMEHEHHUE C UCIIOI30BAHUEM
PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMHH.
3anuchIBalOT MOJICKYJISIPHBIE U HOHHBIE YPAaBHEHUS
peaKkuuii, XapakTEepPU3YIOIIHEe XUMUYECKUE CBOMCTBA
A30THOM KHCJIOTHI KaK 3JiekTposiuta. [IpoBomasr,
HAOJIIOIAIOT ¥ OIUCHIBAIOT XUMHYSCKUH
AKCIEPUMEHT, XapaKTEPHU3YIOIIHI CBOMCTBA
A30THOM KHCJIOTHI KaK JIEKTPOJIUTA, C
COOJTIOICHHEM TPABIIT TEXHUKH 0€30MMacCHOCTH.
XapakTepu3yroT a30THYIO KUCIOTY KaK OKHUCITUTEb.
CocTaBisitOT ypaBHEHUS OKUCITUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLIM, XapaKTEPUIYIOLTUX




XAMHUYECKHE CBOMCTBA a30THOM KUCIOTHI Kak
OKHCITUTENS, C TIOMOIIBIO AJIEKTPOHHOTO OanaHca.
[TpoBoasT, HAOIIOJAIOT U OMUCHIBAIOT XUMUYCCKUN
AKCIIEPUMEHT, XapaKTEPHU3YIOIIHNI CBOMCTBA
A30THOM KHCJIOTHI KaK OKHCIIHMTEIS, C COOJII0ICHUEM
MIpaBUJI TEXHUKH O€30MaCHOCTH

29 docdop u ero Hemonctpanuu: o6pasusl | CTpoeHHe, auIoTPOIIuS, XapakTepHu3ylT CTPOCHHUE, aJLIOTPOITHIO,
COCTUHEHUS MPUPOJHBIX COCTUHEHUH | GU3NYECKUE M XUMUIECCKHE bu3nveckre 1 XUMHUYECKHE CBOMCTBA, MOJIyuYeHHE U
docdopa, roperne CBOWCTBA, MTOJTyYCHHE U npuMeHeHne Gpochopa ¢ UCIOIB30BAHUEM PYCCKOTO
docdopa Ha Boznyxe u B | mpumeHeHHue Gochopa. Dochunsl. | (pOAHOTO) S3bIKA U SI3bIKA XUMUHU.
kuciopose. [Tonyuenne | @ochun. Oxcun pochopa(V). CaMOCTOSTEIHHO OMUCHIBAIOT CBOMCTBA OKCH/T
oemoro gochopa u OprodocdopHas kuciora. docdopa(V) Kak KUCIIOTHOTO OKCUA U CBOMCTBA
U3yUYEHHE €ro CBOMCTB. docdarel. KauectBenHast peakiusi | opTopochOpHON KHUCITOTHI.
Jlaboparopssrii onbiT 35. | Ha Pochar-uon. @ochopubie [IpoBoasT, HaOIIOAAIOT U OMMUCHIBAIOT XUMHUYICCKHI
KavecTBenHnas peakuust | ynoopenus. PacueTsl mo IKCIEPUMEHT C COOJIIOCHUEM MPABUIT TEXHUKU
Ha Gocdar-uoH. XUMUYECKUM YPaBHECHUSIM. 6e3omacHoctu. Pacnio3narot docdar-noHsl
30 Oomas JleMoHCTpanuu: OO01mast xapakTepUCTHKa aTOMOB, JlaroT 001IyI0 XapaKTepUCTUKY aTOMaM, IPOCTHIM
XapaKTepUCTHKA KOJIJICKIHSI :00pa3Ibl MPOCTHIX BEIIECTB M COCTMHEHUI BEIIECTBAM U COCAMHEHUSM 3J1eMeHTOB [V A-
aseMeHToB [V A- NPUPOHBIX COCAMHEHUH | AieMeHTOoB [V A- rpymibl B TPYIIIBI B 3aBUCUMOCTH OT UX TOJIOKCHUS B
IpyHNIbL. YTIepos yraepona. IToprper H.JI. | 3aBUCHMOCTH OT UX IIOJIOXKEHUS B Ilepnonnueckoi cucreMe. XapakTepus3yroT
3eJIMHCKOTO. [Tepuonuueckoii cucreme. CTPOEHUE, AJNIOTPOIUIO, (pU3nUecKue u
[Tornomenue AnmoTponust yriaeposa. XUMHYECKHE CBOWMCTBA, IMOJIydeHIE U IPUMEHEHNE
AKTUBUPOBAHHBIM yriieM | AncopOrusi. XuMUYecKue amMop(HOTOo yriaepojia U €ero COpToB C
PacTBOPEHHBIX BEIIECTB | CBOWCTBA YIIIepo/a. UCTIOJIB30BAHUEM PYCCKOTO (POJTHOTO) SI3bIKA H
WM ra3oB. YcrpoiictBo | KokcoxuMuyeckoe Mpou3BOJCTBO. | SI3bIKA XUMUHU.
IIPOTHBOTa3a Kap6unpr. CpaBHUBAIOT CTPOEHUE U CBOMCTBA aiMasa u
rpaduta. OMUCHIBAIOT OKUCIUTEIHHO-
BOCCTAaHOBHTEJIBHBIE CBOWMCTBA YTIepo/ia
31 Kucnopoaconepxam | Jlabopatopuslit onbIT 36. | Okcuabl yriaepoja. YronbHas XapakTepusyroT cocTaB, (pu3nveckue u
W€ COeTMHEHHUS [Tony4yenne u cBoiictBa | kuciora. Coiu yroJbHON KUCIIOTHL. | XHMUYECKHE CBOWCTBA, MOJTyYeHHE U PUMECHEHHE
yriaepoja YrOJIbHOU KUCIOTHI. 37. | pacueTsl 10 XUMUYECKUM OKCHJIOB YTJIepO/Jia C UCIIOIb30BAHUEM PYCCKOTO

KauectBennas peakuus
Ha KapOOHAT- MOH.

YPAaBHEHUSM.

(pomHOTO) SI3bIKA U SI3bIKA XUMHH. Y CTAHABIHBAIOT
PUYMHHO-CJIE/ICTBEHHBIE CBSA3U MEX/Y BUAAMU
XUMHYECKHX CBSI3€H, THTIAMU KPUCTAITHIECKUX
PEmETOK OKCHUJIOB yIiiepoa, ux (pu3nyeckumMu u
XUMHYECKIMH CBOMCTBAMH, a TAK)KE TIPUMEHEHUEM.
CoOroaroT mpaBuiia TEXHUKH 0€30M1acHOCTH MPH
MCIIOJIb30BaHNUHU TIEYHOTO OTOTICHUS.
XapakTepu3yloT COCTaB, (PU3NYECKHE U

XUMHUYCCKUC CBOfICTBa, IMMOJIYUYCHHUEC U MPUMCHCHUC




YTOJIBHOUM KUCJIOTHI U €€ coseii (kapOoHaTOB U
TUAPOKApOOHATOB) C UCIIOJIB30BAHUEM PYCCKOTO
(poaHOTO) SI3bIKA U SI3bIKA XUMHH.
NnmrocTpupytoT 3aBUCMMOCTbh CBOMCTB COJICH
YTOJIBHOM KHUCIIOTHI OT X cocTasa. [IpoBoasT,
HaOJI0/IAI0T U OMKCHIBAIOT XUMUYECKUI
AKCIIEPUMEHT C COOJIFOICHUEM TIPABHIT TEXHUKH
0€30IMacHOCTH.

Pacrnioznator kapOoHAT-HOH. BHIMONHAIOT pacuéTsl
[0 XUMUYECKUM (POopMysiaM U YpaBHEHUAM
peakiuii, MPOTEKAIOIIMNX C yYaCTUEM COCAMHEHUMN
yriaepoja

32 IL.p. Ne 5. [Tomygaror, coOMparoT U PaCIO3HAIOT YIIICKUCIIBIN
«ITonyyenue ra3. HaGmrogaroT u OMUChIBAalOT XUMHAYECKUIH
YIJIEKUCIIOTO Ta3a u HKCIIEPUMEHT C TIOMOIIbIO PYCCKOTO (POIHOTO)
U3Y4YEHHE €ro SI3BIKA | SI3bIKA XUMHUH. DOPMYITUPYIOT BEIBOJIBI 110
CBOMCTB» pe3ynbTaTaM MPOBEACHHOTO IKCIIEPUMEHTA.
CoTpyaHuYaloT B IPoOIEcce YICOHOro
B3aMIMOJICHCTBHS MPU PabOTE B TPyIIax
33 YrneBoaopoibl Hemonctpauuu: monenu | Heopranuueckue u opranndeckue | XapakTepu3yloT 0COOCHHOCTH COCTaBa U CBOMCTB
MOJIEKYJI METaHa, 3TaHa, | BELIECTBA. YTJIEBOJOPOIBI. OpraHMYECKUX COoeqMHEeHU. PasnuyaroT
ATUJIEHA U alleTUJICHA. XUMHYECKOE CTPOEHUE npeielbHbIE U HETIPEAEIbHBIE YTIEBOJOPOIbI.
B3aumopeiictBue OpraHMYecKux BemecTB. Metan 1 | Ha3wIBaroT 1 3anuchIBalOT (hOPMYIIBI
3THJIEHA C OPOMHOM ATaH —IpeJiebHbIE YIIIEBOAOPOBL. | (MOJEKYJSPHBIE U CTPYKTYPHBIE) BAXKHEUIITNX
BOJIOM U pacCTBOPOM DTUJIEH U alleTUIICH-HeNpeebHbIe | IpecTaBuTeNel yriaeBogopoaos. [Ipeqnarator
NepMaHraHaTa KaJjus. yriaeBoopoasl. 'openue AKCIIEPUMEHT IO PaCO3HABAHUIO COSAMHEHUM
yrieBogopoaoB. KauecTBenHas HenpeaenbHoro cTpoeHus. HabmoaaooT 3a xonom
peaxiys Ha HeTpeIeIbHbIC XUMHUYECKOTO IKCTIEPUMEHTA, OMTUCHIBATh €r0 U
COEIMHEHUSI. JIeNaTh BBHIBOJIBI HA OCHOBE HAOIOICHUH.
DUKCUPYIOT PE3yJIBTAThl YKCIIEPUMEHTA C
MOMOIIIBIO PYCCKOTO (POJIHOTO) SA3BIKA, & TAKXKE C
MTOMOIIBI0 XUMHYECKUX (POPMYIT U YpaBHEHUH.
34 Kucnoponconepxa- JlemoHcTpanuu: odmue | DTaHoI, TIUIEPUH, YKCYCHas XapakTepus3yroT CIIUPTHI, KaK
[Ue OPraHUYECKUE XUMHUYECKHUE CBOWCTBA kucnota. KauecTBeHHas peakius KHCIIOPOJICO/IEPKAILE OPTAaHUYECKUE COSAMHEHMS.
COEJIMHEHUS KHUCTIOT Ha TIpUMeEpe HA MHOTOATOMHBIE CITHPTHI. KnaccupuupyroT CupThI 10 aTOMHOCTH.

YKCYCHOM KHCITOTHI.
KauectBennas peakuust
Ha MHOTOATOMHEIE
CIIUPTHI.

HaspiBaroT nmpeacraBuTeneil 01HO- U TPEXATOMHBIX
CHHMPTOB U 3aMKCHIBAIOT U3 (HOPMYJIBI.
XapaKkTepu3yloT KUCIOThI, KakK
KHUCJIOPOCOACPIKAIINE OPTaHUYECKHE COSTUHECHMUS.
HaspiBaroT mpeacraBuTeneil npeaeabHbIX 1




HEIPCACIIbHBIX Kap6OHOBI>IX KHCJIOT U 3alIUCHIBAOT
13 GOPMYIIHIL.

35 Kpewmuuii u ero JemoHcTpanuu: CTpoeHue aToMa KpeMHHUS. XapakTepusyrT CTPOEHUE aTOMOB U KPUCTAJLJIOB,
COCIUHCHUS Kosutekuus «O0pasiibl CaoiicTBa kpeMuus. Kpemuuii B (U3UYECKUE U XMMHUYECKUE CBOMCTBA, TOJYUCHHE U
NPUPOJIHBIX COCTMHCHHH npupoje. Cunuuuael. CuiiaH. IIpUMEHEHHUE KPEMHHUS C UCII0JIb30BaHUEM PYCCKOI'O
KpEeMHUD «CTEKIIA, Oxkcup kpemuusi. Kpemuueast (poaHOTO) SI3bIKA U SI3bIKA XUMHH.
KCpaMHKH , IEMCHTA U kuciora. Cunmukarsel. PacueTsl o VYcraHaBauBalOT MPUYUHHO-CIICICTBEHHbBIE CBSI3U
M3JICIHH U3 HUX» XUMHYECKUM YPABHEHUSIM. MEXy CTPOCHHEM aTOMa, BHJIOM XUMHUYCCKOM
JlaGopaTopHbIe OMbITHI CBSI3M, TUIIOM KPUCTAIZIMYECKON PEMIETKH KPEMHHS,
38. Ilpomyckanue ero (PM3UYECKMMH M XMMHYECKUMH CBOHCTBAMH.
YITICKHCTIOTO rasa qepes BrImonHs0T pacuéThl M0 XUMUYECKUM (opMysiaM U
PAcTBOp CHIMKATA HATPUA YpaBHEHUSM PEAKIIHH, MPOTEKAIOIIUX C YYACTUEM
KPEMHHUS M €r0 COCIMHEHUN. XapaKTepu3yrT
cocTaB, (PM3MUECKUE U XUMHYECKUE CBOMCTBA,
MOJIy4YeHUE U IPUMEHEHUE COCTUHEHUN KPEMHHUS C
HCII0JIb30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA U
sa3bIKa XUMuU. CpaBHUBAIOT JUOKCUBI YTIIEpoia U
kpeMHusi. ONUCBHIBAIOT BaKHEHUIITUE THITBI
MPUPOIHBIX COSAMHEHUIN KPEMHUSI KaK OCHOBHOTO
sreMeHTa Jutocdepsl. Pacro3HaloT cuiankaT-uoH
36 CunukaTHas /lemoHCTpauun CunMkaTHasi IPOMBIIUIEHHOCTD U XapakTepu3yrT CHIIMKATHYIO IPOMBIIIEHHOCTDh U
MPOMBIIIICHHOCTh KOJIICKIIUS TIPOAYKITIH €€ OCHOBHAsI MPOYKITHSI. €€ OCHOBHYIO MPOIYKIUIO. Y CTAHABIMBAIOT
CUJIMKATHOM aHAJIOTUU MEXAY Pa3IuYHbIMH OTPaCIISIMU
MPOMBIIIIIICHHOCTH. CHUJIMKATHOW TTPOMBIIIUIEHHOCTH
Buneopparment
MPOW3BOJICTBO CTEKJIA
[IEMEHTa
37 [Tonyuenue HemoHCTpanuu: Hewmeramnsl B mpupoe. OnuchIBalOT HAX0XKICHHE HEMETAIIJIOB B IPUPOJIE.
HEMETAJJIOB kosutekuus «[Ipuponusie | @pakunoHHas MeperoHka Bo3ayxa. | XapakTepu3ylT (PpakiMOHHYIO MEPETOHKY
COEMHEHUS [Tomy4yeHnue HEMETAITOB. KHUKOTO BO3/IyXa KaK COBOKYITHOCTh (PU3HUECKUX
HEMETAJIOBY. DIIEKTPOIN3 PACTBOPOB MPOLIECCOB. APrYMEHTUPYIOT OTHECEHUE CBOMCTB
Buneodparment AKTUBHBIX HEMETAJIOB K OKHCIIUTEIHLHO-
«®DpakimonHas BOCCTAHOBUTEJIBHBIM MpoLeccaM
MEepEroHKa BO3yXay,
«ITonyuenue Bogopona,
KHCJIOpOJIa ¥ TaJIOT€HOB
ANEKTPOIUTUUECKUM
Croco60oM.
38 [Tonyuenue BaxxHenmux | Jemoncrpauuu Monens | [Ipou3BOACTBO CEpHOM KUCIOTBHI. XapakTepus3yrT XMMH3M, CBIPBE, allaparypy,

XHMHUYCCKUX

arrmnaparoB IJId

ITpon3BoOACTBO aMMHaKa.

Hay4YHbI€ NPUHIIMIIBI ¥ MPOTYKIINIO TPOU3BOJICTBA




COCIMHEHU N IIPOU3BOJICTBA CEPHOU
KHUCIIOTEI. Moaens
KHIISILLETO CJIOSl. MOZEIb
KOJIOHHBI CHHTE3a
aMMuakxa.
BuneodparmeHTs
«IIPOU3BOJICTBO CEPHOU
KHCIIOTBD
«IIPOU3BOJICTBO
ammuaka. Komneknus
«ChIpbe 1A
IIPOU3BOJICTBA CEPHOU

cepHoit kuciotel. CpaBHUBAIOT TPOU3BOACTBO
CEpHOM KUCJIOTHI C TPOU3BOJCTBOM aMMHUaKa

KHCJIOTBD)
39 060061mIeHIE TIO TEME Pemenue ynpaxxueHuii u [TpoBOIST OIIEHKY COOCTBEHHBIX JIOCTH)KEHUH B
«HemeTansl u ux pacueTHBIX 3aja4, TECTUPOBAHUE YCBOCHHUU TEMBI.
COCIMHEHUS KoppekTupytoT CBOM 3HaHHS B COOTBETCTBUU C
IUTAHUPYEMBIM pe3ynbTatoM. [lomyyator
XUMHYECKYIO0 HHPOPMAIIUU U3 PA3THYHBIX
UCTOYHUKOB. [IpecTaBisior HHGOPMALIUIO IO TEME
«Hewmetannel» B BUJIe TaOJIUI, CXEM, OITOPHOTO
KOHCIIEKTa, B TOM YHCJIE C IPUMEHEHUEM CPEJICTB
KT
40 K.p. Ne2 1o teme: «HemeTasmibl 1 UX COSIMHEHUS [TpuMeHsIIOT Ha IPaKTHUKE paHee N3yUeHHBIH
MaTepuai, paboTas Mo IpymnnaMm ¢ 3aJaHUsIMU
Pa3sHOIro YPOBHS CIIO’KHOCTH, BBITOTHSIOT
KOHTPOJIBHYIO paboTy.
Metanibl u ux coennnenus (15 4)
41 [TonoxxeHne MeTayIoB [Tonoxxenue metanos B [ICXD. OOBACHAIOT YTO Takoe MeTaulbl. Paznuuator
B [lepunoanueckoii CrpoeHne aTOMOB U KPUCTAJIJIOB (bOpMBI CYIIECTBOBAHUS METAJIOB: 3JIEMEHTHI U
cucTeMe, CTPOCHHE MeTayuToB. MeTayuimdecKast CBsI3b U | IIPOCTHIC BEIIECTBA.
aTOMOB M KPHCTAJUIOB. MeTaJIJTN4ecKasi KpUucTamindeckass | XapakTepu3yroT XUMUYECKUE dIIEMEHThI-METAIIIbI

pemerka. @uU3M4YECKHe CBOMCTBA
MeTasuioB. CruiaBsl

1o ux nosioxkenuto B [lepuonanueckont cucreme /1.
N. Menneneesa. [Iporao3upytor cBoicTBa
HE3HAKOMBIX METaJUIOB I10 TIOJIOKEHHIO B
[lepnonnueckoii cucTeMe XUMHUYECKHUX AJIEMEHTOB
. . MenneneeBa. Y cTaHaBIMBAIOT MPUYUHHO-
CJICICTBEHHBIE CBSI3U MEXK]Ly CTPOCHUEM aToMa,
BHJIOM XMMHUYECKOU CBSI3H, TUIIOM
KPUCTAJUIMYECKON PEIETKH METAIIJIOB — MPOCTHIX
BEIIECTB U UX COCIUHCHUIN




42 OO01Ke XUMHYCCKUE JeMoHCcTpanu : Mertaibl Kak BOCCTAaHOBUTEIIH. OOBACHSIOT YTO TAKOE PsIJT AKTHBHOCTH METAJLJIOB.
CBOICTBA METAJIJIOB B3aumoneiicTBre Meau ¢ | psii aKTUBHOCTH METAJIIOB. [IpuMeHSIOT ero s XapakKTePUCTUKH XUMUYECKUX
KOHIICHTPUPOBAHHOU CBOWCTB MPOCTHIX BEIIECTB-MeTa/I0B. O000mIaoT
CEpPHOM KUCJIOTOU U CHUCTEMY XMMHUYECKUX CBOMCTB METAJNIOB KaK
a30THOM KUCJIOTOMU «BOCCTaHOBHTEIIbHBIE CBOUCTBa». COCTABIAIOT
(pa306aBiieHHOH 1 MOJIEKYJIIPHbIC YPAaBHEHUS PEAKIUH,
KOHIICHTPUPOBAHHO). XapaKTEPU3YIONIUX XMMUYECKHE CBOMCTBA
JlaGopaTtopHnas pabota METaJIOB B CBETE YUEHHUS 00 OKHCIUTEIHHO-
39. B3aumoneiictBue BOCCTAHOBUTEJIbHBIX ITPOLIECCAX, & PEAKLIMU C
’KeJie3a ¢ pacCTBOPOM Y4aCTHUEM DJICKTPOJIMTOB, IPEACTABIATh TAK)KE U B
cynegara menu (I1) MOHHOM Bujie. HaOIro1at0T U OMHCHIBAIOT PEAKITUH
MEK]1y BEILIECTBAMHU C TTOMOIIBIO PYCCKOTO
(pomHOTO0) SI3bIKA M SA3bIKa XUMUH. CaMOCTOSTEIIEHO
MPOBOJISAT OIBITHI, MOJITBEPKIAIOIINE XUMHUYECKUE
CBOICTBa METAJIOB C COOJIFOICHUEM TIPABHLIT
TEXHUKH 0€301MacHOCTH
43 [lemounple MeTauibl 1 | JlemoHCTpanuu: okpacka | OOIas XapakTepUCTHKA OOBACHAIOT STUMOJIOTHIO HA3BAHUSI TPYIIIIBI
- HUX COSTUHCHHS IJIAMEHHM COSMHEHUSIMUA | IIEJIOYHBIM METaJJIaM I10 UX «IICIIOYHBIE METALTBIY. JlafoT 00IIyI0
44 HIEJIOYHBIX METAJIIOB. noJjioxkeHuto B Ilepuoanueckoi XapaKTEPUCTUKY IIESTOYHBIM METAJIJIaM T10 UX
B3aUMOJICHCTBUE HATPUS | CUCTEME XMMUYECKHUX JIEMEHTOB noJioxkeHuto B [lepuoauueckoii cucreme
, TUTHS, KaJIus C BOJOM. . . MenneneeBa cCTpoeHuUE, xumMuueckux anemenToB J[. . Meneneena.
I'openue HaTpus (U3UYEeCKUEe U XUMHUYECCKUE XapakTepus3yroT CTpoeHue, GU3NIECKUE U
CBOMCTRBA IIEJIOYHBIX METAJIIOB. XUMHUYECKHE CBOMCTBA IIEIOYHBIX METAJIOB B
Pacdersl o XuMH4eCKUM cBeTe 00I11ero, 0COOEHHOTO U €IMHUYHOTO.
YpPaBHEHUSIM. [Ipencka3piBatOT U3UIECKHE U XUMUYECKHE
CBOMCTBA OKCUJOB U THAPOKCUIOB HIETOUHBIX
METAJJIOB HA OCHOBE MX COCTaBa U CTPOEHUS U
MOJTBEPKIaTh MPOTHO3bl YPABHEHUSIMU
COOTBETCTBYIOIIMX peakuuii. [IpoBoasaT pacuérel no
XUMUYECKUM (pOpMyJIaM U YpaBHEHUSM PEaKIIHi,
MPOTEKAIOIINUX C YYACTUEM IIETOYHBIX METAIIOB U
HUX COeOUHEHUN
45 Mertaiuibl 2 TpynIbI JemoncTpanuu : okpacka | CTpoeHHE aTOMOB U IIPOCTHIX XapakTepus3yroT CTpoeHue, GU3NIECKUE U
- IJIaBHOM MOJTPYIIBI U | TUIAMEHU COCTMHEHUSIMH | BellecTB. PU3MYECKHUE U XHUMHUYECKHE CBOMCTBA MIET0UHO-3EMEIbHBIX
46 HUX COEJMHEHMUSI. IEJI0YHO3EMETbHBIX XUMHUYECKHEe CBOMCTBA. OKCHIIBI U | METAJUIOB B CBETE OOIIET0, 0COOEHHOTO U
’KecTkocTh BOJIBI METAaJIJIOB. TUAPOKCHU/IBI UX CBOMCTBA, enuHUYHOTO. [Ipencka3piBaroT (GpU3NYECKUEC U
B3aMMO/ICHCTBUE MOJy4YECHUE U TPUMEHEHHUE. XUMHYECKHE CBOMCTBA OKCUJIOB U THJIPOKCHJIOB

KaJILIUS C BOJIOM,
TOPEHUE MarHusl.
T"amenwne u3BecTH BOOOM.

Baxueiinme coiau U3 3HaUeHUE U
npuMeHeHue. JKecTKoCTh BOJIbI U
METO/IbI €€ yCTpaHeHus. PacueTsl

MetasuioB |lA rpynmnsl Ha OCHOBE UX COCTaBa U
CTPOEHHS U MOATBEPHKAAIOT MPOTHO3BI
YpaBHEHUSMH COOTBETCTBYIOIIUX PEAKIUH.




[Tomydenue xecTkoi
BOJIBI B3aUMOJICUCTBHEM
YTJIEKHUCIIOTO Tra3a ¢
U3BECTKOBOI BOJOM.
VYcerpanenue BpeMEHHOU
JKECTKOCTH KUIITUCHUEM
1 100aBJIEHUEM COJIBI.
YcrpaneHue nmocTossHHOU
JKECTKOCTH COJIOM.
WNoHUTHI 1 IPUHIIATT KX
JIehcTBUSA
(BuaeodparmeHT).
JlaGopaTtopHnast pabora
40. [Tonyuenue
HW3BECTKOBOM BOJBI U
OIIBITHI C HEH.

Mo XUMHUYCCKUM YPABHCHUSM.

[TpoBoAsT pacdéThl MO XUMUYECKUM (HOPMYIIaM U
YpaBHEHUSAM peakIuii, mpoTeKamux ¢ OOBICHIIOT
YTO TAKOE KECTKOCTh BOJBI». Pazinnuaior
BPEMEHHYIO U ITOCTOSIHHYIO )KECTKOCTh BOJIBI.
[Tpennaratot criocoObl yCTpaHEHHUS! )KECTKOCTH
BOJIbl YYACTHEM ILEJIOYHBIX METAILJIOB U X
COCIMHECHU M.

47 AOMUHUH U €ro JemoHcTpauuu: Crpoenue atoma, puznyecKue u XapakTepu3yroT aIFOMUHUN 10 €r0 TOJIOKEHUIO B
- COEIMHEHUS Bzaumopneiictere XAMHUYECKHE CBOMCTBA altoMUHUsA. | [lepuoandeckoi cucteMe XMUMHYECKUX 3JIEMEHTOB
48 AJTIOMUHUS C KACIIOTaMH, | JIBOMCTBEHHBIN XapakTep . . MenneneeBa. OnuchiBalOT CTPOECHUE,
LIEJI0YaMU U BOJOM. XUMHUUYECKUX CBOWCTB OKCHUJIA U busznyecKrue 1 XUMUYECKIE CBOMCTBA ATFOMHUHHS,
Komnekuus npupoaHbIx | rTHAPOKCUAA aTIOMUHUA. PacdeTrsl | mOATBEpkKIasd UX COOTBETCTBYIOIIUMU
COEIMHEHUH aIIOMUHUA. | [0 XUMHYECKUM YPaBHEHUSIM. YPaBHEHUSMH PEAKIIHil.
Buneogpparment «okcua OOBACHAIOT IBONCTBEHHBIN XapaKTep XUMHUYECKUX
AITIOMUHHUS U €T0 CBOMCTB OKCHJIa U TUAPOKCH]IA ATFOMUHHUS
Mo (UKAITI.
ITonyyenue
amdorepHoro
TUAPOKCHUIA U
HCCIIEIOBAHUE €TO
CBOMCTB.
49 XKenezo u ero JleMoHCTpauu: Oco0eHHOCTH CTPOEHUS aToMa XapakTepusyroT MOJ0KEHUE KeTe3a B
- COEMHEHHUS B3aunmoneiictBue xene3a | xkenesa. JXKenezo a nmpupoge. [Tepuoanueckoil cucTeMe XUMUYECKUX 3JIEMEHTOB
50 C XJIOPOM. Baxwneimue pynasl xkenesa. 1. . MenneneeBa, 0COOEHHOCTH CTPOSHUS aTOMa.

BzaumopeiicTBre cMecH
MOPOUIKOB CEPHI U
kenesza. ['openue xenesa
JlaGopaTtopHnas pabota
41. ITomyuenue
TUJIPOKCHUJIOB kele3a. 42.
KauectBeHHbIe peakiymn

OKcCHUJIBI ¥ TUAPOKCHUIBI JKEe3a.
Counn xene3a. OOHapyxeHue
KaTHOHOB eJje3a B pacTBOPE.
3HaueHHne CoOeINHEHN JKee3a.
PacueTrn! 110 XUMHYECKHUM
YpaBHEHUSIM.

OnuceiBalOT PpU3NUECKHE U XUMHUECKHUE CBOIICTBA
JKeses3a, MOATBEPKIas UX COOTBETCTBYIOIUMHU
ypaBHEHUSIMU peakinii. OObSACHSAIOT HATMUUE IBYX
TCHETUYECKUX PALOB COCIMHEHUN JKele3a Fe’+ u
Fe®* . YcraHaBIMBaiOT 3aBHCHMOCTH 0OMacTei
IIPUMEHEHHS JKeJIe3a U €r0 CIUIABOB OT CBOMCTB.
[TpoBosAT pacuéTsl O XUMUYECKUM (OpMyTIaM U




Ha KaTHOHBI KECJIC3a.

YPaBHEHUSM PEAKIINM, MPOTEKAIOIINX C Y4aCTHEM
Kesesa ¥ ero coenqnuenuii. HaOmrogaror u
OIIKCBIBAIOT PCAKIIMH MCXKAY BCIICCTBAMMU C
MTOMOIIIBIO PYCCKOTO (POJTHOTO) SI3bIKA M SI3bIKA
XUMHUHU

51

[T.p. Ne 6 «Pemenue
AKCIIEPUMEHTAIIbHBIX
3aJ1a4 I10 TeMe
«MeTabely

DKCIEPUMEHTAIBHO UCCIEAYIOT CBOMCTBA METAJIIOB
U UX COCJIMHEHUH, pelIaTh SKCIIepUMEHTaIbHbIC
3aaun 1o Teme «Mertamiby. Paborator ¢
J1a00paTOPHBIM 000PYIOBAHUEM U
HarpeBaTeIbHBIMU MPUOOPAMHU B COOTBETCTBHH C
IpaBWJIaMu TeXHUKH OezomacHocTu. HabmrogaroT
CBOMCTBA METAJJIOB U MX COCAUHCHHI U SBJICHUM,
MPOUCXOAAIIMNX ¢ HUMU. ONUCHIBAIOT XUMUYECKUN
AKCTIEpUMEHT. DOPMYITUPYIOT BBIBOJIBI 110
pe3ynbTaTaM MPOBEJACHHOTO YKCIIEPUMEHTA.
OnpenensroT (MCX0As U3 yueOHOM 3a1aum)
HEO0OXOIUMOCTD UCIOJIb30BaHUs HAOIIOICHUS WU
AKCIIEPUMEHTA
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Koppo3zus metamios u
CITOCOOBI 3aIIUTHI OT
Heé

JlemoHcTpauu:
KOJIICKIMS «XUMHYICCKHIE
HCTOYHHKHU TOKa.
Pe3ynbTarst
JTUTEIIBHOTO
AKCIIEPUMEHTA MO
M3yYEHUIO KOPPO3UH
CTAJIbHBIX U3/ICIINI B
3aBUCUMOCTH OT yCJIIOBUH
MIPOLECCOB

Koppo3sus. 3amura MeTamioB oT
KOPpO3HH.

OOBACHAIOT 4TO Takoe Kopposus. Paznuuator
XUMUYECKYIO U JIEKTPOXUMHUECKYIO KOPPO3UH.
NnnrocTpupyroT NOHATUS «KOPPO3HSI»,
«XUMUYECKAsi KOPPO3HUS», «ITEKTPOXUMHUIECKAs
KOPpO3Us» MpUMEPaMU. XapaKTePU3YIOT CIIOCOObI
3aIUTHl METAJIOB OT KOPPO3UHU

53

Merasuisl B Ipupoze.
[TonsiTue o
METaJUTypruu

JemMoHcTpanuu:

Meramisl B mpupoge. [lonstue o
METaJUTYPIUH. DJIEKTPOIIN3
pacTBOpOB.

Knaccuduupytot hopMbl IPUPOTHBIX COSAMHEHUN
METAaJIJIOB.

XapakTepu3yroT 00IIre CIIoCOObI MOTy4YeHUs
METaJIJIOB: MMUPO-, TUJIPO- U 3JIEKTPOMETAIITYPIUH.
KoHKpeTH3upyIoT 3TH crocoObl IpUMepaMu U
YpaBHEHUSIMH PEAKIUI C COCTaBIEHUEM
AJIEKTPOHHOI0 OanaHca.

OnuceIBalOT JOMEHHBII Mpolece U
AIIEKTPOJINTUYECKOE MIOJTyUYEHUE METAIIIOB.
Pa3znuyaroT u€pHble U LIBETHBIE METAJIbI, YYyT'YHbI U
cTajan
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O0001eHNE 3HAHUHT 110

Pemenune ynpaxxHeHui u

O060011al0T U CHCTEMATU3UPYIOT CBOU 3HAHHUS I10




Treme «MeTaib»

PaCUYCTHBIX 3aaa4.

teme: «Metamibly. [I[puMEHSIOT Ha TPAKTUKE paHee
W3YYEHHBIN MaTepuall, paboTas 1o rpymnmnam ¢
3aJaHUSAMU Pa3HOI'0 YPOBHS CIOXKHOCTHU

55

KonTponbnas padota Ne 3 mo reme «MeTtasuibiy»

IIpuMeHAIOT HA IPAKTUKE paHEe U3YYCHHBIN
Mmatepuai, paboTas 1o IpyImnam ¢ 3aJaHusIMU
Pa3HOI0 YPOBHS CIIOKHOCTH, BBIITOIHSIOT
KOHTPOJIbHYIO paboTy.

Xumus ¥ okpy:Kawmas cpeaa (2 4)

56 Xumuyeckas JleMoHCTpanuu: Crtpoenue 3emin. Jlutochepa. HNHTerpupytoT cBeneHus 1o Gu3ndeckoi
OpraHu3alys MIaHeThl | BUACO(DPArMeHTHI Munepansl. Pyasl. Ocagounbie reorpaduy B 3HAHUS O XUMUYECKON OpraHU3aIiH
3emis «CtpoeHnue 3emiin U ee nopobl. [lone3Hsie HCKoMaembie. MJIAHEThl. XapaKTEPU3YIOT XUMUUYECKUI COCTaB

XAMHYECKHUM COCTaB» XUMHUYECKUH COCTaB THIPOCHEpHI. T'e0JIOrMYeCKIX 000JI09YEeK 3EeMITH.

Konnekuust MunepanoB 1 | XMMHYECKHI cOCTaB aTMOCHEPHI. PaznuuaroT MuHEpasibl U rOpHbIE TOPOJIBL, B TOM
TOPHBIX TTOPO/I. YHUCJIC U PYJIbI

Konnekuus pybt

METaJlIOB.

JlabopaTopHbIe ONBITHI

43. 3ydeHue rpaHuTa.

57 Oxpana HemoHcTpanuu W cTOUHNKH XMMUYECKOTO XapakTepu3yrT UICTOUHUKU XUMHYECKOTO
OKpY Karomen cpeabl BHUJIeO(parMeHT 3arpsi3HEHUS OKPYXKAIOIIEH CPe/ibl. | 3arpsi3HEHHS OKpYyxkaromiei cpenbl. OmuChIBaIOT
OT XMMHUYECKOTO «['mobanpHbIe ['moGanbpHBIe YKOJIIOTHYECKHE rI100aTbHBIE HKOJIOTHUYECKHE TPOOIIEMBI
3arpsi3HEHUS HKOJIOTUYECKUE poOJIeMbI Y€JI0BEYECTBA. YEJIOBEUECTBA, CBSI3aHHBIE C XUMHUYECKUM

poOIeMbI MexayHapoHOe COTPYAHUYECTBO | 3arpsi3HeHHeM. [IpeqnararoT myTu MUHUMHU3alUA
YEJI0BEUECTBAY B 00J1aCTH OXpaHbI OKPYXKAIOIIEen BO3JICUCTBUS XUMUYECKOTO 3arpsiI3HEHUS Ha
cpenbl OT XUMHUUYECKOTO OKpy’KarlIyto cpeny. [IpuBoasat npumepsl
3arpsi3HEHUS «3eJeHast XUMUS MEXIYHApOAHOTO COTPYITHUYECTBA B 00JIaCTH
OXpaHbl OKpYXaroleh cpeibl OT XUMHUYECKOTO
3arpsi3HEHUS

O0001meHNEe 3HAHMI 10 XUMHH 32 KYPC 0CHOBHOH IKO0JIbI. [Toaroroeka k OCHOBHOMY rocy1apCcTBEHHOMY 9K3aMeHYy

(013) (7 9)

58 BemecTtBa [Tepunoguueckuii 3aKOH U [IpeacrapnsoT HHGOPMAIIHIO 11O TEME

- [Tepuonnueckas cucrema /1. U. «ITepnoanuecknii 3akoH u [lepuognyeckas cucrema
59 MenneneeBa B CBETE TEOPUHU JI. 1. MenneneeBa B CBETE TEOPUU CTPOCHUS

CcTpoeHus atoma. Bubl
XUMHUYECKUX CBA3EH U TUIIBI
KPUCTAUINYECKUX PEMIETOK.
B3anmocCBA3b CTPOEHHUS U CBOWCTB
BeniecTB. JleneHne BemecTB Ha

aToMay B BHJIe TaOJUI, CXEM, OITIOPHOTO KOHCIIEKTA,
B TOM 4Huciie ¢ npumeHeHueM cpencts MKT.
BBINTONHAIOT TECTOBBIE 3aAaHUS IO TEME.
[TpencraBisroT HHGOPMAIHIO TI0 TeMe «Buib
XUMHYECKHUX CBSI3€M U TUIbI KPUCTALITMNYECKUX




KJIaCCHI.

pewéTok. B3auMoCBsI3b CTPOCHUS U CBOWCTB
BEIIECTB» B BUJE TaOJIHII, CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM YHUCJIE C TPUMEHEHUEM CPEICTB

HKT

60

XuMmudeckue p€aknuun

Krnaccudukanusa XuMruueckux
peaKkuuii 1o pa3In4yHbIM
npu3HakaM. CKOpOCTh XUMHUYECKUX
peaKuuu.

[IpencraBisttoT HHGOPMAIUIO IO TEME
«Kiaccuukanusi XMMUYECKUX PEaAKIHA 110
paznnyHbIM npusHakaMm. CKOpOCTh XUMHUYECKUX
peaxiuii» B BUJE TaOIHII, CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM YHUCJIE€ C IPUMEHEHHEM CPEJICTB
UKT. BbINOJHAKOT TECTOBBIE 3aaHUS 10 TEME.
Xapakrepuzyror OBP, okuciautens u
BOCCTaHOBHUTEIIb

61

OcCHOBBI
HEOpraHu4ecKomn
XUMHUH

. XHUMHYECKHE CBOMCTBA MTPOCTHIX
BemecTB. OO11ME, 0COOEHHBIE U
WHIUBHIyaJIbHbIC CBOHCTBA
KHCJIOT, OCHOBAHHUM, COJICH B CBETE
TEOPHH JISKTPOTUTHICCKOM
JIUCCOIHAIAN

XapakTepu3yrT 00II1e, 0COOCHHBIC U
WH/IMBU/yaJIbHBIE CBOWCTBA KUCIIOT, OCHOBAHUH,
coJiell B CBETE TEOPUU AIIEKTPOIUTHIECKON
JVICCOIMALINU. APTYMEHTHPYIOT BO3MOKHOCTh
MPOTEKAaHUS XUMHUECKUX Peakluii B pacTBOpax
AIIEKTPOJIMTAX UCXO/S U3 YCIOBUH.
Knaccupumupytot HeopraHudeckue BelecTBa mo
cocTaBy M cBoWcTBaM. IIpuBoAST mpuMepbl
IpeJICTaBUTENIeH KOHKPETHBIX KJIacCOB U IPYII
HEOPraHMYECKUX BEIIECTB
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Pemenne pacueTHBIX
3agad. ITonroroBka Kk
KOHTPOJIbHOH paboTe.

Pemenue ynpaxHeHUH U 3a/1a4,
TECTHPOBAHUE

BEIONHAIOT TECTHI U YIIpaKHCHUS, PCHIAOT
3aJa4u 110 TEMC.

HpOBO,Z[HT OLICHKY COOCTBEHHBIX JOCTIKEHHUI B
YCBOCHUU TEMBEI.

KOppeKTI/IpYIOT CBOM 3HaHHUA B COOTBCTCTBHHU C
IJIAaHUPYCMBIM PE3YJIbTATOM

63

KonrtponsHas paboraNe4 «Toroast mo Kypcy OCHOBHOH IIKOJIBDY

IIpuMeHAIOT HA IPAKTUKE paHEe N3YUEHHBIN
MaTepuai, paboTas 1o IpymnaMm ¢ 3aJaHUsIMU
Pa3HOI0 YPOBHS CJIIOKHOCTH, BBIITOIHSIOT
KOHTPOJIbHYIO paboTy.
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AHann3 KOHTPOJIBHOMN
pab6ortsl. [lonBenenne
WTOTOB TO/Ia

KoppektupytoT cBou 3HaHUS

4 4 PezepBHOE BpeMsi




