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TIOACHHUTEJ/IBHAA 3AITHCKA
AnantupoBaHHas paboyas mporpamma o XUMHHM A7 9 Kiacca CoCTaBlieHa Ha OCHOBE

* DyHJaMEHTAIbHOTO Spa coJiepKaHus o0Iero oopa3oBaHus;

» TpeboBanuii K pe3yabTaTaM OCBOCHUS OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO
o0uiero o0pa3oBaHus MPEICTABICHHBIX B (peiepaibHOM rocyAapCTBEHHOM 00pa30BaTEIbHOM
cTaHjapte o011ero oopa3oBaHusi BTOPOTO OKOJICHHUS;

* [IpumepHOI IporpaMMbl OCHOBHOT'O OOIIETO 00pa30BaHus M0 XUMUWY;

» [Iporpammsl kypca xumuu i 8-9 kiaccoB yupexaenuit aropa H.H.I'apa (I'apa H.H.

[Tporpammel o61ieo0pa3zoBaTeabHbIX yupexaeHui. Xumus.- M.: [Ipocsemenne, 2014);

* (OCHOBHOW 00pa3oBaTeNbHONW NIpPOrpaMMbl OCHOBHOTO oOmiero ob6pazoanus ['BOY COII
c.BacunbeBka;
* Vyebnoro rana [BOY COII c.BacwibeBka Ha 2017-2018 yaeOHbIif TO;

ABTOpCKas mporpamMma paccuuTaHa Ha MpernojaBaHue Kypca XMMUU Ha 0a30BOM YpOBHE B
KoJudecTBe 68 yacoB B rof (2 yaca B Heznento). CornacHo yueOnoro mana ['bOY COLI c.
BacunneBka B 9 kitacce 33 yuebnsie Henenu, AOII conepxxut 66 yacoB: ypoku Ne55 u 56; 57 u 58 —
COBMEIIICHBI.

AnanTtupoBaHHas oOpa3oBaTelbHas MporpaMma IpeAHa3HaueHa A M3y4yeHuss XuMuu B 9
KJjacce cpemHell oOmeoOpa3oBaTenbHOW MKOIBI 1O yueOHHKY [.E.Pym3uruca, ®.I'.@enpamana
«Xumus. 9 knace». M.: [IpocBemienue, 2016. YueOHUK COOTBETCTBYET (eiepaibHOMY KOMIIOHEHTY
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJApTa OCHOBHOTO OOIIEro o0pa3oBaHUsS IO XUMUH,
BXOJIUT B (efiepaibHblil IEpeYeHb Y4eOHUKOB, PEKOMEHI0BaHHBIX MUHHCTEPCTBOM 00pa30BaHuUs U
Hayku Poccuiickoii ®enepanuum K HUCHOJB30BaHHIO B  00pa3oBaTeIbHOM IIpOLECCE B
0011e00pa30BaTEIbHBIX YUPEKACHUSIX.

HensasMu n3yyeHuss XHMHH B OCHOBHOM IIKO0JIe SIBJISIIOTCS:
W3ydyeHne XMMHUH B OCHOBHOH IIKOJIE HAMPABJICHO Ha TOCTHKEHUE CIEAYIONINX 1IeTei:

® OCBOGHME BAXKHEHIIMX 3HAHUM 00 OCHOBHBIX MOHATHSX M 3aKOHAX XUMHUH,
XUMUYECKON CUMBOJIUKE;

e OBJIaJICHHE YMEHUSIMH HAOII0aTh XUMUYECKHE SIBIICHUS, IPOBOJAUTH XUMHUYECKUN
HKCIEPUMEHT, MPOMU3BOJUTH pacueThl Ha OCHOBE XHMMHUYECKUX (OPMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

® DPA3BUTUC IIO3HABATCJIBHBIX HWHTCPCCOB U HHTCIUICKTYAJIbHBIX CIIOCOOHOCTEH B
nmponecce MpoOBCACHUA XUMHUYCCKOI'O0 JKCIICPUMEHTA, CAMOCTOATCIIBHOTO HpI/IO6peTeHI/IH
3HAHUH B COOTBETCTBUH C BO3HUKAIOIUMHU KHU3HESHHBIMHI HOTp€6HOCT$IMI/I;

e BOCHUTAHHWE OTHOUIEHHWS K XHMMUU Kak K OJHOMY U3 (yHIaMEHTaJIbHbIX
KOMIIOHEHTOB €CTECTBO3HAHUS U 3JIEMEHTY OOIIe4eI0BEYECKON KYJIbTYPHI;

® TpPUMEHEHHE TOTYyYCHHBIX 3HAHUM M YMEHMH Ui 0€30MacHOr0 MCIOJB30BaHUs
BEIIIECTB M MAaTEpPHAIOB B OBITY, CEICKOM XO3SHMCTBE M Ha IMPOM3BOJCTBE, PEIICHUS
MPaKTUYECKUX 3aJlad B MOBCEIHEBHOW >KWU3HM, MPEAYNPEKIACHUS SBICHUN, HAHOCSIIHX
Bpe/I 37I0POBBIO YEIIOBEKA U OKPY’KAIOIIEH cpee.
Heanio n3yyeHusi XMMHH B OCHOBHOM 1IKoJ1€e AJs1 o0yuaomuxca ¢ OB3 aBasiercs:
peanu3anys MUHIMYMa CTaHIapTa CoJIep KaHusl 00pa30BaHMs IO XUMHUHU 32 KypC OCHOBHOM IITKOJIBI,
(dbopMUpOBaHKE y YUAITUXCS €AUHON [[ETOCTHOW XMMHUYECKON KapTUHBI MHpA.
3agauyu KOPppeKUHOHHOI padoThl: Bocniutanne yoe:x IEHHOCTH B IOZUTUBHOMN POJIM XHUMHH B
YKU3HU COBPEMEHHOT0 00IIIeCTBa, HEOOXOAMMOCTH XUMUYECKH TPAMOTHOTO OTHOIIEHHS K CBOEMY
37I0POBBIO U OKPYIKAIOLIEH cpefie;
o dopmupoBaHue y 00ydarOMUXCsl 00MIeyueOHBIX YMEHUI 1 HaBBIKOB,;
e BuIBISITE 0COOBIE 00pa3oBaTenbHbIE TOTPEOHOCTH AETEH C OTpaHMYEHHBIMH BO3MOXKHOCTSIMHU
3JI0pOBbsI, 00YCIIOBJICHHBIE OCOOEHHOCTAMHU UX (PU3NIECKOTO U (WITH) IICUXUIECKOTO PA3BUTHS;
® OCYIIECTBIATh HWHIWBHIYAIBHO OPHUEHTUPOBAHHYIO TICHXOJOTO-MEIUKO- IEeIaroruuecKyro
MOMOIIIb JIETSIM C OrPAaHUYEHHBIMH BO3MOXKHOCTSMH 37I0POBbSI C YYE€TOM OCOOCHHOCTEH
NCUXO(U3MUECKOTO PA3BUTUS M WHAWNBUAYAIBHBIX BO3MOXKHOCTEH aerell (B COOTBETCTBUHM C
PEKOMEHIAITUSMHI TICHXO0JIOT0-MEIUKO-TIeIarOTHYECKON KOMUCCHH).



IIpencraBneHHas mporpaMma, COXpaHssi OCHOBHOE COZEp)KaHue 0Opa3oBaHHUs, MPUHATOE IS
MacCOBOW IIIKOJBI, OTIMYAETCS TEM, YTO MpPEeIyCMaTpUBACT KOPPEKIMOHHYIO HAIpaBICHHOCTH
o0yueHMsl. Y4eOHHMK IO3BOJISIIOT CTPOUTh OOYYEHHE C Y4E€TOM ICHUXOJIOTMYECKHUX M BO3PACTHBIX
0COOEHHOCTEH IIKOJBHUKOB, HAa OCHOBE TMPHHIMIA BAPUATUBHOCTH, Oyarojapsi 3TOMY
3aKJIa/IbIBAETCS BO3MOYKHOCTh OOyuYeHMsI JETel C pa3HbIM YPOBHEM DAa3BUTHS, BO3MOKHOCTh
BhICTpanBaHus U HepeHIUpOBaHHON paboThI, MHAWBUYAIBHBIX IPOTPaMM O0Y4EHUSI.

[Iporpamma yuuThIBa€T OCOOEHHOCTH JI€TeH € 3aA€PIKKOM ICUXUYECKOI0 Pa3BUTHUA:

1. Hanbonee ApKUM NMPU3HAKOM SIBIISIETCSI HE3PEJIOCTh AMOIMOHAIBHO-BOJIEBOH cepsl; peOeHKY
OUYEHb CJI0XKHO CJIeJIaTh HaJl OO0 BOJIEBOE YCHIINE, 3aCTaBUTh C€0sI BBIIIOJIHUTD YTO-TTHOO0.
2. HapymeHue BHMMAaHHUSA: €ro HEYCTOWYMBOCTb, CHMKEHHAs KOHIICHTpALUs, IOBBILICHHAS
OTBJICKAaeMOCTh. HapylieHus BHHUMaHUS MOTYT CONPOBOXKIATHCS TOBBIIICHHON IBUTaTENbHON U
peueBOi aKTUBHOCTBIO.
3. HapymieHust BOCIIpUATHS BBIpaXKaeTCs B 3aTPYIHEHUH IOCTPOCHUS LIEIOCTHOTO 00pa3a. PebeHky
MOXET OBbITh CIIO)KHO Y3HaTh M3BECTHbIE €My IIpPEeIMEThl B HE3HAKOMOM pakypce. Taxas
CTPYKTYPHOCTb BOCHPHUSATHS SBISIETCS NMPUYMHON HEAOCTATOUYHOCTH, OTPaHUYEHHOCTH, 3HAHUN 00
OKpy»katonieM mupe. Takke cTpajaeT CKOpOCTh BOCIIPUATHS M OPUEHTHPOBKA B IPOCTPAHCTBE.
4. OcoOeHHOCTH mWaMATH: JETH 3HAYUTENBHO JIydllleé 3alOMHUHAIOT HarjsAHbIA Marepual
(HepeueBoit), yeM BepOaIbHBII.
5. 3ajepiKKa ICUXMYECKOTO Pa3BUTHSI HEPEIIKO COMPOBOKAACTCS MPOOIEMaMH PeuH, CBI3aHHBIMU C
TeMroM ee pa3BuTHsi. HaOnromaercst cucTteMHOe HENOPa3BUTHE PEeYM — HapyLICHHE €€ JIEKCHUKO-
IrpaMMaTH4ECKON CTOPOHBI.
6. Y nerei ¢ 3a1ep’KKOM IICUXMYECKOro pa3BUTHsI HAOJII0JaeTCsl OTCTaBaHUE B pa3BUTUH Bcex (hopm
MBIIUICHHS; OHO OOHApY>KUBAeTCsS B IEPBYIO OYepelb BO BPEMs pEIICHHs 3a/ad Ha CIOBECHO -
Jgoruyeckoe MblieHne. K Hauany mIKoJpHOro o0ydeHus IeTH He BJIaJel0T B IOJIHON Mepe BCceMu
HEOOXOMMBIMH ISl BBHITIOJTHEHUS IKOJIBHBIX 33/JaHMH HHTEIUICKTYIbHBIMU OTIepaIisiMi (aHaIH3,
CHHTE3, 000011IeHUEe, CPaBHEHHE, a0CTParupoBaHUeE)
7. Yuamuecs ¢ 3aJep>KKOM MCUXUYECKOTO Pa3BUTHS XapaKTEPU3YIOTCSI OCIA0JEHHBIM 3/J0POBHEM
U3-3a TIOCTOSIHHOT'O MPOSIBIIEHUS] XPOHUUECKUX 3a00JI€BaHUH, TOBBIIIEHHOW YTOMIISEMOCTBIO.
AnantupoBaHHass oOpa3oBaTeNnbHas TporpaMMmMa [0 XHMHH B § KJIacCe YYHUTHIBAET
ocobeHHocTH oOyvaromuxcs ¢ OB3, KoTOpble B CHIy YPOBHS [O3HABAaTEIbHOI'O Pa3BUTUS MOTYT
OCBOUTH 0a306blll MUHUMYM COJEPIKAaHHS NPOrpaMMHOro marepuana. IloaToMy mpu coctaBieHUH
IpOTrpaMMBbI 10 XUMHU /1711 8 Ki1acca ObIIIM HCIOIb30BaHbI CIETYIOINEe PEKOMEHIAINN:

*  yCHJIEHA IPAKTUYECKas HalPaBJIEHHOCTh OOYUeHMS,

"  TEOpPETMYECKUI MaTepHal IMPEroJHOCUTCS B ITPOLIECcCe PeLeH s 3a1a4 U BBITTOIHEHUS
3a/IaHNI HATJSTHO-TIPAKTHYECKOTO XapaKTepa,

"  JCIOJIb30BAaHHE CHELMANbHBIX METOJOB, NMPHUEMOB U CPEJACTB, CIOCOOCTBYIOIIMX Kak
00IIeMy pa3BUTHIO OOYYAIOIIETOCs, TAK ¥ KOMIICHCAIIUN WHINBHUIYyaTbHBIX HETOCTATKOB
pa3BUTHSL;

" [OCTOSHHBIA  (TIOLIArOBbIM)  MOHMTOPMHI  pPEe3YyJbTATUBHOCTH  OOpa3oBaHUA U
c(OPMHPOBAHHOCTH COIUAIBHOW KOMIIETECHIIMM OOYYaOLIUXCs, YPOBHS M JAMHAMUKHU
NCUXO(H3UYECKOTO Pa3BUTHSI,

"  HCIOJB30BaHME MPEUMYIIECTBEHHO MO3UTUBHBIX CPEICTB CTUMYIISALUU JESITEIBHOCTH U
TIOBEJICHHS;

"  COBEPIICHCTBOBAaHHWE MO3HABATEILHON aKTHBHOCTH O0YUAIONIUXCS C 3aICPIKKON
MICUXUYECKOTO Pa3BUTHsI, UX MOTUBUPOBAHHUIO K CAMOCTOSITEIbHON yueOHO# paboTe. B
CBSI3M C 3TUM IIPU OPTaHU3AIHNH YIeOHO-TI03HABATEIIEHOM IeATeILHOCTH MPEATIOIaraeTcs
paboTa ¢ TUAAKTHUECKUM Pa3AaTOYHBIM MAaTepPHAIIOM, T1e UMEIOTCS BOMIPOCHI U 33aJaHUs B
dbopme TMOo3HABATENBHBIX 33]1a4, TAOIHUI], CXEM.

O0mas xapakTepucTHKa y4e0HOro npeamera

OcobeHHOCTH cofiepKaHusl O0yUEeHUsI XMMUU B OCHOBHOM IIKOJIe 00YCIOBIEHBI CIIeU(DUKOM
XMMHHU KaK HAyK{ ¥ OCTaBJICHHBIMH 3aauamMu. OCHOBHBIMHU TIPOOJIeMaMU XUMHH SIBIISTFOTCSI
U3y4EHHE COCTaBa U CTPOCHHUS BEIIECTB, 3aBUCUMOCTH X CBOWCTB OT CTPOCHHSI, OJTYyYCHUE
BEIIECTB C 33JJaHHBIMH CBOMCTBAMH, HCCIICJIOBAaHHE 3aKOHOMEPHOCTEH XUMUYECKUX PEaKIHid U



IyTEH YIpaBICHUs UMHU B LIEJISAX MOJIYYEHHS BELIECTB, MATEPUATIOB, S3Heprun. [losTomy B
[IporpamMme 1o XMMHH HAIIU OTPaKEHUE OCHOBHBIE COJIEPKATECIIbHBIC TUHUU:

* BELLIECTBO — 3HAHUS O COCTaBE U CTPOECHUU BEILIECTB, UX BAXKHEHIINX (PU3HMUECKUX U
XUMHYECKHUX CBOMCTBAX, OMOJOTHYCCKOM JICHCTBUU;

* XUMHMUECKas peakisi — 3HaHUs 00 yCIOBUAX, B KOTOPBIX IPOSBIISIIOTCA XUMUYECKHE CBOMCTBA
BELIECTB, CII0OCO0aX yNpaBICHUs] XUMUYECKUMHU IIPOLIECCAMU;

* IPUMEHEHUE BEILECTB — 3HAHUSA U OIBIT IPAKTUYECKON ACSITEIbHOCTH C BEILIECTBAMH,
KOTOpbIe HauboJee 4acTo ynoTpeOIsifoTcs B TOBCEAHEBHOM KU3HU, ITMPOKO HCIIOJIB3YIOTCS B
IIPOMBIIIJIEHHOCTH, CEJILCKOM XO035HCTBE, Ha TPAHCIIOPTE;

* SI3bIK XUMHUH — CUCTEMA BOKHEHIINX IIOHATUN XUMUU U TEPMUHOB, B KOTOPBIX OHU
OINMCHIBAIOTCS, HOMEHKJIaTypa HEOPraHUYECKUX BELIECTB, T. €. UX Ha3BaHUs (B TOM YHCIE U
TPUBHAJIbHBIE), XUMUUECKUE (POPMYJIBI U YPaBHEHUS, a TAKXKe IIPaBUiIa IepeBoia HHPOPMaLUH ¢
€CTECTBEHHOTO SI3bIKa Ha A3BIK XMMUU B 00paTHO;

- IEepBOHAYAJIbHbIE CBEACHUS 00 OPraHMYECKUX BEIIECTBAX, OCOOEHHOCTAX HX CTPOCHMS,
IIPUMEHEHHE

N3ydenue Kypca XUMHH B 9 Ki1acce MpU3BaHO 00ECIICUHTh:

- (hopMHpOBaHHE OCHOB XMMHYECKOT'O 3HAaHUS — BAXHEUIINX (AKTOPOB, MOHSATHH,
XMMHMUYECKHUX 3aKOHOB U TEOPUM, A3bIKAa HAYKH, & TAK)KE JOCTYIHBIX ydaluMcsi 0000IeHHH
MHPOBO33PEHYECKOTO XapaKTePa;

- pa3BuTHE YMEHHMIl HaOI0naTh U OOBACHATH XUMHUYECKHUE SBIICHHUS,
MPOUCXOSIINE B 1a00OpaTopuu, B IOBCEAHEBHOMN JKU3HU;

- (opmupoBanue ymeHuil Oe30macHOro OOpallleHUs ¢ BEIIECTBAMHU, MHCIOJIB3YEMbBIX
IIPY BBITIOJIHEHUH HECJIOKHBIX XMMHYECKHX OIIBITOB U B IIOBCEAHEBHOM KU3HU;

- BbIPa0OTKY Y y4allMxcs MOHUMAaHUsI OOILECTBEHHOM MOTPEOHOCTH B Pa3BUTUH XUMMH, &
TaKoke (OPMUPOBAHME y HHUX OTHOUICHUS K XMMHU Kak BO3MOXKHOW obOmacté Oymyriein
MIPaKTUYECKON JAEATEIIEHOCTH.

[IporpamMMHBIi Kypc XUMuUH A7 9 Kilacca Kak TEOPETUYECKON, Tak U (PaKTHUECKOM CBOEH 4acTH
IIPAKTUKOOPUEHTUPOBAH: BCE IOHATHSA, 3aKOHBI M TEOPHM , a TAKXKE BAKHEHUIIME IPOLECCHI,
BEUIECTBA M MaTepuajbl JATCd B IUIAHE HMX IPAKTUYECKOTO 3HAYEHUS, HMCIOJIb30BAHHS B
MIOBCEHEBHOM JKW3HHM, pOJIM B IPHUPOJE M MaTEpHAIBLHOM IIpom3BoACTBE. IIpakThueckas
HAlpaBJIeHHOCTh TpecieayeT ILedb NpoOYAUTh Yy YdYallMXCsl MHTEpeC K IMO3HAHUI0 XUMUH U
MOTUBUPOBaTb y HEKOTOPBIX M3 HUX JKEIAHUE IPOJOJDKUTH HM3Yy4EHHE IpeIMeTa B CTraplien
npoduiabHOM mKoie. s Tex pedsT, KTO OpUEHTHPOBAH Ha MHOM MpoQuib, KypC CTaBUT LIEJIbIO
[I0Ka3aTh POJIb XMMUU B OPraHU3allMi MUPa BEILECTB, & TAK)KE B IOBCETHEBHOM KU3HMU.
3HAUUTEIBHOE MECTO B COJAECP)KAHMM Kypca OTBOAUTCS XUMHUYECKOMY dKcriepuMeHTy. [IIkonbHbli
XUMHWYECKUIN DKCIIEPUMEHT BBIIIOIHACT POJIb UCTOYHHUKA 3HAHUH, CIIY’KUT OCHOBOM JUISl BBIIABHYKEHUS
Y IPOBEPKU TUIIOTE3, METOJIOM KOHTPOJSA YCBOeHHs MaTepuana. OH OTKpBIBA€T BO3MOXKHOCTh
dbopMupoBaTh y YydalMxcs MpeIMETHbIe CHEelHMalbHble YMEHHUS paboTarb C XHMHUYECKHMU
BEIIIECTBAMH, BBIMIOJIHATh MPOCThIE XUMHUUYECKHE OMBITHI, YUUT IIKOJBHUKOB 0€30MacHOMY U
9KOJIOTMYECKH TPaMOTHOMY OOpallleHHI0 C BellecCTBaMH B OBITY M Ha IPOU3BOJCTBE.
XUMHUYECKUH SKCIIEPUMEHT COuYeTaeTcs C APYrUMU CpeICTBaMU OOydeHHs , B TOM YHCIE C
ayJMOBHU3YyaJIbHBIMH, CPEICTBAMU HOBBIX HH(POPMAIIMOHHBIX TEXHOJIOTHA.

Y4eOHO-MeTOANYECKOE M MATEPUATIBbHO-TEXHHUYECKOe o0ecIiedeHune
00pa3oBaTe/ILHOIO NMpoiecca

1. Crannmaptel BTOpOro TOKOJeHHS. I[IpuMepHBIe TporpaMMmbl MO Y4YEOHBIM TIpeaMETaM.
Xumus. 8-9 knaccel. M.: [Ipocsemenue 2014 rox;

2. VYuebnuk I'.E. Pymsutuc, @.I'. ®enpaman «Xumus. 9 kmacey». M.: IIpoceemenne 2016 rox

3. CoOopnuk 3amad u ynpaxkHeHuidl mo xumuu M.A.Ps6oB «Xumus 8-9 kmacc» Mocksa
«Ix3amen» 2013 rox

4. 0O.C.I'abpuensn, H.I1.BockoGoiinnkoBa «XUMus B TeCTax, 3a/1a4ax, YIPAKHEHUIX)»
Mocksa «/Ipoda» 2012rox



5.  A.A. Kasepuna, P.I'. IBanoBa Xumus. [Inanupyemslie pe3ynbrarsl. Cuctema 3aianui
8-9 kiacc. Mocksa «IIpocsemenue» 2013 roxg

6. VYueOnslit nuck. Buptyanpnas mkona Kupuinna u Medoaus. «Ypoku xumuu 8-9xmaccy
Mocksa, OOO «Hbto Menua Jlxxenepeitra» 2007t

7. Y4eOHbIH JUCK«XUMHYECKHNA  OSKcrepuMeHT' MeToaudueckue pPEeKOMEHIAIuu 110
HCITOJIb30BAaHUIO MUKPOIa00paTOpUH Il XUMHUYECKOTO SKCIIEPUMEHTa. «JK3aMeH-Meanay
2012 roxn

8. HNHTepakTuBHOE HarisigHOe rmocobue Xumus 8 - 9 kinaccel. MockBa. «9k3aMmeH-Mennay

2012 rox

9. Buzaeodunsm «XuMus IeMEeHTOB-HeMeTaioB» Mocksa Buneoctyaust «KBAPT» 2007 rox.

10. Bupeownmtoctpanmu «l1IKonbHBI XUMHUYeCKU dKcriepuMeHT. Heopranndeckas xumus» (B
YeThIpeX JIUCKaX)

Mocksa Tenekomnanus «CoBpeMeHHas TymaHuTapHas akagemus» 2008r

11. Buneo onbiTel. OOpa3oBaTeabHast KOJUICKITUS.

«Xumuss mnus Bcex XXI. Xumudeckue ombITel cO B3pbiBOM U 0e3» MockBa OO0 «IC-
[Ta6mumuary 2006r.

12. BuneodunbMm «InekTpoiauTHueckas auccounanus» Bupeoctymus «KBAPT» Mocksa
2010rog.

13. Bugeodwmibm «Xumus 31neMeHTOB-HeMeTamioB» Buneoctynus «KBAPT» Mocksa

14. Komneknus npe3entanuii: «TexHuka 0€30MacHOCTH Ha ypOKax XUMUNy; «Bennkue
yueHble-XUMUKW»; «IIpocThie BemecTBay; «Metamibhy;«Hemerauiby; «lllenmounbie
METAILIIBIY; «ATIOMUHUNY; «OKene30»»; « XUMUYecKre CBOMCTBA MeTAIIIOB»;«Cepa u ee
coenuHeHUsY; «Kucnopon»; «Dochop u ero coequHeHUs»; «A30T U €r0 COSAMHEHUS;
«["anorensy; «Knaccudukaius HeopraHn4eckux BeniecTy; «OpraHnuecKue BEeIIecTBa.
Knaccudukanusy; «[IpenensHsiii yriaeBoaopoasy; «HemnpeaenbHbie yrieBOA0OPOIbI»;
«HedTy»; «Oprannyeckue KUCIOTh; «benkuy; «Kupbl. DPupsi».

Pecypcot Unmepnema

himikatus.ru — Buzeoreka o XuMuu
urokidoma.orq -noaroroska k A
https://chem-ege.sdamgia.ru/methodist - o6pa3zoBarensHbIil MOPTAT MOATOTOBKH B AK3aMEHAM
http://opengia.ru/ - oTkpeIThIN OaHK 33 JaHUI
http://85.142.162.126/0s/xmodul es/qprint/index.php?proj= otkpeiTsiit 6ank 3axanuit ®UIN
«Enunas xomtekmus [{uppossix O6pazoBatensubix Pecypcosy (http://school-collection.edu.ru/).
http://him.1september.ru/index.php — skypaar «XuMus.
Www.edi0S.ru — Dii1oc — HEHTP AUCTAaHIIHOHHOTO 00pa30BaHuUs

www.km.ru/education - yaeOHbIe MaTepuasl U cioBapu Ha caiite «Kupumt u Medoanii»
http://djvu-inf.narod.ru/ - snexrponnas OubIHOTEKA
http://www.alhimik.ru/room.html - Anxumux

Pe3yabTaThl H3yUeHHUs peAMeTa

OOydeHre XUMUU JT0JDKHA OBITH HAIMIPaBJICHA HA TOCTHKEHUE 00yUYaIOITUMUCS CIEAYIONUX
JUYHOCTHBIX pe3yJ]bTaTOB:
VYyamuiics 0onKeH:

3namv nonumams. OCHOBHBIE HCTOPUYECKUE COOBITHS, CBSI3aHHBIE C PA3BUTHEM XUMUH U
00I11eCTBa; TOCTUKEHHUS B 00JIACTH XMMUHU; OCHOBBI 3JJ0pOBOT0 00pa3a »KU3HU; paBHiIa
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noBefeHus: B UC, CBA3aHHBIX € BO3/IEHCTBUEM PA3JIMUHBIX BEIIECTB; COUUAIBHYIO 3HAYUMOCTb U
coJiepkanue mpodeccuii, CBSI3aHHBIX C XUMUEH;

Hcnvimoieamsy: 4yBCTBO TOPAOCTHU 3a POCCUICKYIO XUMUYECKYIO HAYKY U YBaXKEHHUE K UCTOPUHU
€€ Pa3BUTHsI; YBAKECHUE K OKPYXKAIOIIUM — YMETh CIIYIIATh U CIBILIATH IapTHepa. [I[puHumars
pELIEHUS C YYETOM MO3ULUH BCEX YYACTHUKOB, CAMOYBAXEHUE U HIMOLIMOHAJIbHO-
MIOJIOKUTEIHLHOE OTHOIIIEHHE K CeOE;

Ilpusnasams: HEOOXOAUMOCTH CAMOBBIPAXKEHHSI, CaMOpeaIN3alui, COUAIBHOTO IPU3HAHMUS;
Oco3nasambs: TOTOBHOCTH (MJIM HETOTOBHOCTD) K CAMOCTOSITEILHBIM IMMOCTYIIKAM U JICUCTBUSIM,
MPUHSATUIO OTBETCTBEHHOCTH 3a UX PE3YJIbTATHI;

IIpossnams: 1OOPOKENATEIHLHOCTD K JIIOSM, YCTOWYMBBINA [TO3HABATENIbHBIN HHTEpEC K
W3YYCHUIO MHUpPA BEIIECTB, YOS)KIEHHOCTh B BO3MOXXHOCTH TIO3HAHUSI IPUPOJIBI;

Ymemys: ycraHaBnuBaTh CBA3b MEXKAY LIEIBIO U3YUYEHUS] XUMHUH U TE€M, JUIS UErO OHA
OCYHICCTBIIACTCA,; CTPOUTDH JKUZHCHHBIC U HpO(l)GCCI/IOHaHBHLIC IJIaHbI C YYCTOM KOHKPCTHBIX
YCIIOBHI; BECTH AUAJIOT HA OCHOBE PABHONPABHBIX OTHOLIEHUH U B3aMMHOI'O YBAKECHHUS;
BBIJICIATH HpaBCTBeHHHﬁ ACIICKT MOBCACHUA U COOTHOCUTD ITOCTYIIKH U CO6I)ITI/I$I C IPUHATBIMUA
3TUYECKUMH HOPMaMHU.

MeTtanpeameTHsblie pe3yJabTaTbl 00y4eHH s

Yuawuiica oonsicen ymems: CTpOUTH KiacCU(UKALMIO CPa3y MO HECKOJIBKUM MPU3HAKAM
CpaBHEHHMs (Ha MPUMEpPe XMMHYECKUX PEaKIUii), TOHUMAas OTPaHUICHHOCT JIF0OOH
KJIacCU(UKALIUY;

OCYIICCTBJIATDH XUMHYECKHI OKCIICPUMCHT, aHAJIU3UPOBATH SKCIICPUMCHTAJILHBIC TAHHBIC,
KJ1acCU(UIIMPOBATH BEIIECTBA MO Pa3HbIM NIPU3HAKAM CPaBHEHUS, B TOM YHCIIE C TOUKH 3PEHUS
AIIEKTPOIPOBOIUMOCTH UX PACTBOPOB;

CTPOUTH rpaduuecKre MO XUMUYECKUX MPOLIECCOB (IUCCOLUALNS, TUIPATALNSA);
CTPOUTb, BBIABUTATH U (POPMYIUPOBATH THIIOTE3BI;

COIOCTABJIATH ONIMO3UIIMOHHBIE TOUKH 3pEHHS Ha HayYyHYIO IpoOseMy;

HCIIOJIB30BATh TaAKMEC UHTCIINICKTYAJIbHBIC OIICPAllui, KaK aHaJIn3, CMHTE3, CPABHCHUC,
00o011eHne, CUCTeMaTH3alHsl, TOUCK aHAJIOTOB;

WUTIOCTPUPOBATh HA KOHKPETHBIX MPUMEPAX CII0)KHOCTh CTPOCHUSI MaTEPUH, MHOTOO0Opasue
BEIIECTB, OOBACHATH MPUYMHBI 3TOT0 MHOT000pa3us (Ha MpUMepe MPOCTHIX BEIIECTB-
AJIOTPOIIHS);

MOJIEIUPOBATh CTPOCHHE aTOMOB METAJUIOB (Ha MpUMeEpe 3JIEMEHTOB MaJIbIX IEPUOJIOB U
Kenesa);

IPOBOJUTH B3aMMOCBSI3b MEX1Y COCTaBOM, CTPOCHHEM CBOMCTBAMH BEILIECTB

pacpATh HHTGJ’IJ’ICKTy&J’IBHBIfI KpYrosop 3HaHUAMU 00 HUCTOPUHN OTKPLITUA DJIEMCHTOB U UX
COEMHEHUH, 00 OCHOBHBIX MPUHIUIAX U 3aKOHOMEPHOCTSX €CTECTBEHHBIX HayK;
OmnpeacIATh UEIN U 3a]a4r ACATCIIBHOCTH U IPUMCHATDh UX HA IMPAKTUKE.

IIpenmeTrHble pe3yJibTaThbl 00yUYeHHs

pasaen OCHOBHAasl Ipynna o0y4armuxcs odyuarmuecsi ¢ OB3
MHuoroobpasue | ooyuarowuiics 00Hcer yMems: NaBaTh | 00YUArOUULCA OOAHCEH UMEMb
XUMHYECKHUX OTIpeIeNIeHUs TIOHATHH «3JEKTPOIUT», | npedcmasienue 0 NOHAMUAX
peakuuit «HEDIIEKTPOIIHTY, «QIEKTPOIIUTY, KHEITEKTPOIIHUT,
<QIIEKTPOJIUTUYECKAS JUCCOLMALIUAY), | «ONIEKTPOJIUTHYECKAs
«CTETICHb AUCCOIHAITI, TIICCOTIHAIINS), OKUCITUTEIBY,
«pPaBHOBECHUE», «CKOPOCTh PEAKLUU», | «BOCCTAHOBUTEINbY, Pa3IeiATh
«OKHUCIIUTEIbY, «BOCCTAHOBUTEIIHY, AJIEKTPOJIMTHI HA CHIILHBIE U CITa0bIE;
«QIIEKTPOIIH3», «TETIOBOM 3P PexTy, 3aMMChIBaTh CTAHJAPTHHIC
«OK30TEPMHUYECKUE U COKpAIIlEHHBIE H MTOJHBIC HOHHBIE
SHJIOTEPMHUUYECKHE MTPOLIECCH; yYpaBHEHUS PEaKIUii;
pa3eysTh ANEKTPOIUTHI HA CUJIBHBIC U | IOHUMATh CYITHOCTb
cralsble; OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
3aIUCHIBATh COKPALICHHBIC U MOJIHBIE | TIPOIIECCOB
WOHHBIC YPABHEHUS PEaKIINIA; (mporiecc nepegadu IEKTPOHOB)




(bopMyIUpPOBaTh MPU3HAKH
HEOOPaTHUMOTO IPOTEKAHUS PEAKITHIA
oOMeHa B BOJIHBIX paCTBOPax
AIIEKTPOJIUTOB,;

dopmynupoBats npuHImI Jle
[laTenbe 1 aHATU3UPOBATH PAKTOPHI
(Ha KAYECTBEHHOM ypPOBHE),
BIIUSIONINE HA BEJTMYUHY CKOPOCTH
XUMHYECKON peaKIui;

MOHUMATH CYITHOCTH OKUCITHTEIHHO-
BOCCTaHOBHUTEJILHBIX IPOIIECCOB
(mporuecc nepenayun EKTPOHOB);
OnwuceIBaTh MPOIECCHI, MPOTEKAOIINE
IIPY AJIEKTPOJIN3E PACILUIABOB
AJIEKTPOJIUTOB.

Muoroob6pasue
BEIIIECTB.
Hemeramnsr.
Mertanmsl.

00yUaOWUILCs 00JIHCEH YMEemb.
OTKCHIBATh M Pa3IN4aTh U3YUYCHHBIE
XUMHUYECKHE BEIIeCTBa (XJI0p,
XJIOPOBOAOPO/I, XJIOPHIBL, CEPY,
CEpOBOJIOPOJ, CEPHUCTHIN ra3, CEPHYIO
KHUCIIOTY U €€ COJIH, a30T, aMMHaK,
A30THYIO KHCIIOTY U €€ coid, (hocdop,
dbocdopHyIO KHCIOTY, YIIIEpO/,
yYrapHbIA U YTIEKUCIIBINA Ia3bl,
YTOJIbHYIO KUCJIOTY U €€ COJIH, OKCH/T
KpEMHUSI, KPDEMHEBYIO KHCIIOTY H €€
COIN);

KaueCTBCHHO OIPEACIISATh HATHMIUE B
COETMHEHUSX aHHOHOB COJISTHOM,
CEpPHOM, YTOJbHOW U KPEMHEBOM
KHCIIOT;

KJIacCU(DHUITUPOBATH U3yUEHHBIE
XUMHUYECKHE COCTMHEHUS TI0 Pa3HbIM
MpU3HAKaM;

dbopMynupoBath 0o0IIMEe CBOHCTBA
METAJIJIOB KaK XMMHYECKUX JIEMCHTOB
U TIPOCTBHIX BEIIECTB;

OTIMCHIBATH JJIEKTPOHHOE CTPOCHHE
aTOMOB METAJIJIOB;

OIMCHIBATh M AaHAJTU3UPOBATH CBOMCTBA
MPOCTHIX BEIIECTB (Ha MpUMepe
MIEJIOYHBIX METAJIJIOB, KAJIBIIUS,
ATIOMHUHMUS, JKee3a) U UX
COCJIMHEHU;

KaueCTBEHHO OIPECIIATh HATHIUE B
COCTMHEHUSIX HATPHsI, ATFOMUHUS,
KaJTBITHS, JKeJIe3a;

aHAIM3UPOBATH JIAOOpaTOPHBIE
SKCIIEPUMEHTHI C U3yYEHHBIMU
BEIIICCTBAMU;

AQHAIM3UPOBATH SKCIIEPUMEHTHI U
TEOPETUYECKHE CBEJICHUS, IeTIaTh
BBIBO/IBI

00yUarOWuUiics 00aNCeH UMemb
npeocmasieHue 0 XUAMUYIECKUX
BEIIECTBAX: XJIOP, XJIOPOBOAOPO,
XJIOPHUJIBI, CEpa, CEPOBOIOPO/I,
CEPHHUCTBIN ra3, cepHasi KUCIOTa U
€e COJIU, a30T, aMMHaK, a30THasl
KHCJIOTa ¥ ee colid, pochop,
dbocdopHas kucnora, yriaepos,
YTapHbIA U YIIIEKUCIbIA ra3sbl,
yroJibHasi KUCJIOTA M €€ COJIH, OKCH]T
KpEeMHUsI, KpEMHEBasi KUCJIOTA H e
COIN);

0 KJ1accu(UKaIUY N3YYEHHBIX
XUMHYECKHUX COCTUHEHHSIX IO
pa3HbBIM MMPU3HAKAM;

00 001X CBONWCTBaX METAJUIOB KaK
XUMHYECKHX 3JIEMEHTOB U TIPOCTBIX
BEILIECTB;

00 00mMX CBOMCTBAX MPOCTHIX
BEIIEeCTB (Ha MpUMeEpe MIEIOYHBIX
METAJIJIOB, KATBIINS, QJTFOMIHHSI,
XKele3a) U X COeIMHEHUN;

0 KQUeCTBEHHBIX PEaKIIHSIX;
MIPOBOJMUTH MPOCTEHIIIHE
AKCIIEPUMEHTHI ¢ XUMHUYCCKHUMH
BEIIECTBAMHU, TOKA3bIBAIOIIUE
CBOWMCTBA JTaHHBIX BEIIECTB;
COOMIOAATh MpaBUIIa TEXHUKH
0€30MMacHOCTH MPH MPOBEICHUN
XUMHYECKOTO IKCIIEPUMEHTA




OcHoBHbIe TpeOoBaHus K pedyjbTataM peagnzanuu AOII no xumun

Hpu u3yueHuu xumuu e 9 knacce YU€HUK Hayuumcs:

* OOBSCHATH NEPUOJUUYECKUN 3aKOH U CTPYKTYPY NEPUOANUECKON CHCTEMbI XUMHUYECKUX
DJICMCHTOB, 3aBUCUMOCTbD CBOMCTB XMMHYECKHUX BJIEMEHTOB OT 3apsaa AACp aTOMOB U OT
CTPOEHUSI AaTOMHBIX HJIEKTPOHHBIX 000JIOUYEK, 3HAUEHHE NIEPUOANYECKOT0 3aKOHA ISl Pa3BUTHS
HAaYKU U IPAKTUKK; XapaKTepU30BaTh XUMUYECKHUE AJIEMEHTHI OT BOJIOPOAA J0 KaJbLIMs;
YKa3bIBaTh PaclpeieeHUe 3JIEKTPOHOB 110 CJIOSIM B aTOMaX 3THX XMMHUUYECKUX HJIEMEHTOB;
¢ 3aIllMChIBATh XUMHUYCCKUC (bOpMy.HBI BBICHINX OKCHJ0B, BOOAOPOAHBIX COCI[I/IHGHI/Iﬁ HEMCTAJIJIOB,
TUAPOKCHUA0OB MCTAJIJIOB U KUCJIOT,; ONPCACIIATE XapaKTCP UX XUMHWUCCKHUX CBOfICTB;

* OIpeNeNATh MOJO0XKEHUE METANIOB U HEMETAJJIOB B IEPUOJUYECKONH CUCTEME, OCOOEHHOCTH
CTPOEHUSI UX ATOMOB;

* XapaKTepHU30BaTh CBOMCTBA METAJUIOB a-MOATPYII U XkeJie3a, 00le CBOWCTBa HEMETAJIJIOB Ha
OCHOBE NPEJICTABJIEHUI 00 OKHCIUTEIbHO-BOCCTAHOBUTEbHBIX PEAKIIMAX;

* COCTaBJIATh XHMMHUUYecKHe (OpPMYJbl  BOJOPOAHBIX COEJUHEHUNH  HEMETAIIOB,
XapaKTepu30BaTh MX CBOMCTBA B 3aBUCHUMOCTH OT IOJOXKEHHMS XMMHUYECKOTO »JJIeMEHTa B
NIEPUOINYECKON CUCTEME;

¢ XapaKTCpu30BaTb 0COOEHHOCTH XHUMHUYECKHUX CBOMCTB KHUCJIOTHBIX OKCHJOB M KHUCJIOT B
3aBUCHUMOCTH OT IIOJIOKECHUA XUMHYCCKOI'O 3JIEMCHTA B HepI/IOI[I/I‘IGCKOﬁ CHUCTEME,
* O0BICHSTH IMMPAKTUYCCKOC MPUMCHCHUC MEIH, AJIIOMHUHUA, KCJIC3a, U3YYCHHBIX HEMCTAIJIOB, UX
BaKHEUIIIMX COCIMHEHUIT; BIMSHNE XUMUYECKOT0 3arps3HEHUs] OKpY Karollel cpeibl Ha
OpTraHu3M 4YCJIOBCKA U APYTHUEC JKUBBIC OPraHU3MBbI;
Ilpu uzyyenuu xumuu ¢ 9 Knacce yueHuK nOaAyUUN 603MOHCHOCHLb:
® pacro3HaBaTh XJIOPHI-, CyIb(haT-, KapOOHAT- HOHBI, NOH AMMOHHS; COOUpPaTh NTPUOOPHI

AJIL IOJy4YCHHUA Tra3oB; HOPOBOAWTL OIIBITHI C YIJTICKUCIIBIM I'a30M;

@ BLIYUCIIATH [0 XUMHWYCCKHUM YPABHCHUEM MACCy WJIN 00BEM Ta3a 1o Macce HCXOOAHOI'0 BEIIECTBA,

COZIepIKALIEro IPUMECH;
® BBEIYHCIIATH TI0 XMMUYECKUM YPaBHEHUSIM Maccy WM 00bEM Iaza [0 Macce HCXOIHOIO BEIeCTBa,

€CJIM O/IHO U3 BEILIECTB B3STO B M30BITKE;
® BBHIUHUCIIATH 110 XMMUYECKUM YPABHEHUSIM IIPAKTUYECKUH BBIXOJ IPOIYKTA OT TEOPETUUECKU

BO3MOYKHOTO;
® COCTABIISATh ypPAaBHEHUS XMMHWUYECKMX pEaKLUUH, MOATBEPXKIAIOIINE CBOMCTBA N3YUYEHHBIX

BCHICCTB, UX TCHETUYCCKYIO CBA3b,
¢ co0II0/1aTh MpaBUJIa M0 TEXHUKE 0€30MMaCHOCTH MPH NMPOBEJECHUN XUMUYECKOT0 SKCIIEPUMEHTA;

pu paboTe ¢ KUCI0TaMu, IIeJI0YaMu, HeraeHol U3BeCThi0, BOJOPOJIOM, MHHEPAIbHBIMU

y,H06p€HI/I$IMI/I CO6J'IIO]I&TB BC€ HMHCTPYKIHWH IO BBIMOJHCHUIO XUMHYCCKUX OIIBITOB;
® 0Ka3aTh EPBYIO MOMOIIb OCTPAAABIINM OT HEYMEJIOro 00palleHus C BEIECTBAMY;
® YMCTD IIPUMCHSATDH IMOJIYUCHHBIC 3HAHWA HA ITPAKTUKE.

Coaepxanue nporpaMmbl yueOHOTo npeamera
9 KJIACC

O6yuenue neteit ¢ OB3 B o0miem kiacce: B COOTBETCTBUM C IJIAHUPYEMBIMU TPEIMETHBIMU
pe3yspTaTaMi BHYTPH Ka)KJI0TO pa3jiena BIACIAIOTCS TEMbl, OCBOEHHUE KOTOPBIX SBIISIETCS
00s3aTeNbHBIM (OHH BBIAEIEHBI KYPCUBOM) M TEMBI JIJIs1 0030pHOT0 00y4€eHUs JaHHOM rpymIoi
neteil. DTO MO3BOJISIET «BBICBOOOANTEY» BpEMs Il MHAUBUYAIbHO-OPUEHTUPOBAHHOTO
00yJeHUs:
»  3aKperuieHus (aBTOMATU3aIMK) 00sI3aTeIbHBIX YMEHHIA;
» peanu3anuyu KOPPEKINOHHBIX 337134,
»  NPONEIeBTUYECKON pabOThI, KaK MPO(UIAKTUKY TPYIHOCTEH YCBOSHHS HOBOTO MaTepuaa

Pa3nes 1. MHoroo6pa3sue xumnyeckux peakuuii (174)

Knaccugpurayus xumuueckux peaxyuu. Peaxyuu coeounenus, pasnodcenus, 3ameujeHusl,
006MeHa, FIK30TePMUUECKUE, IHA0TEPMHUUECKUE, OKUCIUTEIbHO-BOCCTAHOBUTEIILHEIE,
HeoOpaTuMbie, OOpaTUMBIE.



CKOpOCTh XMMMUYECKUX peaklnid. PakTOpBl, BAUSIOIINE HA CKOPOCTh XUMUYECKON PEAKIIUH.
[lepBoHavasibHBIE TPEICTABICHUS O KaTaJIU3e.

OxucnumenvHo - gocmanosumenvHvle peakyuu. OKUcIumens, 60CCMano8umenb, OKUCICHUE,
BOCCTAHOBJICHUE C TOYKU 3PEHUSI U3MEHEHUSI CTETICHH OKHUCIICHUSI aTOMOB.

Dnekmpoaumsl U He31eKMpOaUmMsl. INeKMpOIUMUYECcKdsi OUCCOYUAYUS Belyecm8 8 B00HBIX
pacmeopax. Honvi. Kamuonvl u anuonsi. Inekmpoiumuieckas Ouccoyuayuss KUciom,
ocrnosanuil, coneu. CWIIbHBIC U C1a0bIe 2JIeKTpoauThl. CTeNeHb AUCCONMaun. Peakyuu uonno2o
obomena. Ycnosus meyenus peakyuii UOHHO20 0OMeHa 00 KOHYA. ' Mapoau3 CoJei.

Xumuueckue c801icmea 0CHOBHbLIX KILACCO8 HEOP2AHUYECKUX COeOUHeHUll B CBETE MPEACTaBICHUN
00 3JIEKTPOIUTUYECKON JTUCCOLMAIIMN U OKUCIUTENIbHO — BOCCTAHOBUTEIIbHBIX PEAKIIUSX.
Pa3nen 2. Muorooopasue Beuectn (484)

EctecTBeHHbIe ceMelicTBa XUMHUUECKUX 2JIEMEHTOB.

Tlonooicenue 2anozenog 6 nepuoouieckou cucmeme u cmpoenue ux amomos. Puzuieckue u
Xumuyeckue ceoticmsa 2anozenos. CpaBHUTEIbHAS XapaKTEPUCTUKA TaIOTeHOB. [Ipumenenue
eanozenos. Xnopoeooopoo. Ilonyuenue. Quszuueckue ceovicmsea. Conanas KUCIoma u ee couu.
Pacno3naBanue Xja0puaoB, OpOMHIOB, HOIUIOB.

Tlonoowcenue Kucnopooa u cepwl 6 nepuoouueckoti cucmeme u cmpoenue ux amomos. Cepa,
AITOTPOTHSL, husuyecKue u XumuyecKue C80UCMaa, Haxoxrcoenue 8 NPUpooe, NPUMeHeHUe cepbl.
Oxcuo cepwt (1V). Ceposodopoo u cepuucmas xkuciomol u ux coau. Oxcuo cepwt (V). Cepnas
kucnoma u ee conu. OKUCIUTENbHBIE CBONCTBA KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOTHI.
Tonoowcenue azoma u ghocghopa 6 nepuoouueckoii cucmeme u cmpoenue ux amomos. Azom,
Quszuueckue u xumuyeckue ceoticmaa, nonyueHue u npumenerue. Kpyeosopom azoma 6 npupooe.
Ammuak: guzuyeckue u xumuyeckue ceolicmeaa, noayuerue u npumenerue. Coau AMMOHUAL.
Oxcuo azoma (1) u oxcuo asoma (1V). Azomunas kucnioma u ee conu. OKUCIUTENbHBIE CBONCTBA
A30THOM KHCIIOTBI.

Docgop: amnorponus, usuueckue u xumuyeckue ceoticmea. Oxcuo gpocghopa (V).
Opmodghocghopnas xucioma u ee conu.

Tlonooicenue yenepooa u KpemHus 6 nepuooudeckol cucmeme u Cmpoenue ux amomos. Yenepoo:
AIIIOTPONHUSL, husuuecKue u xumudeckue ceoticmea. Yeapuulii 2a3, e2o ceoucmsa u
@usuonocuneckoe oeticmaue. Yenekucuvlii 2as, y201bHas KUCIOMA U ee conu. Kuot mup — mup
yenepoda. KpyroBoport yrieposa B IpUpOJIE.

Kpemnuii. Oxcuo kpemnus. Kpemnesas kucnoma u ee conu. Crexino. LlemMeHT.

Tonoxcenue memannoe 6 nepuoouueckou cucmeme /[.M.Menoeneesa. Metannuyeckas CBs3b.
Qu3suueckue u Xumuieckue ceouUcmea Memanios. INeKmpoxXuMuieckull pso Hanpa’ceHus
Mema’nos.



TemaTnyeckoe MIIaHNPOBAHUE.
Xumus 3emenToB. 9 kiaace (YMK I'.E.Pym3utuc, ®@.I'.®@enbaman)
2y ¢ nedenro, ecezo 68u, uz Hux 3u — pezepeHoe epems

paszoen K0/1-60 mema KoJ1- npakmuueckue padomsut KOHmMpPO/b
yacoe 60
uacog
Mmuozooopazue 17 Knaccudukanus 7 I1.P. Nel «YcnoBus, BIUSIONIME HA CKOPOCTh | TEKYIIUI KOHTPOJIb
XUMUYECKUX XUMHAYECKHX PeaKIIHI»
peakuuii peakuui
XuMmuyeckue 10 | IL.P. Ne2 «CBoiicTBa KHCIIOT, OCHOBAHUH H Konmponvnaa paboma Nel
peaxiuu B BOJIHBIX CoJIel KaK AJIEKTPOIUTOBY «Xumuuecxue peaxyuu.
pacTBopax Dnekmpoaumudeckas OUCCOYUAYUsLY
Mmnozooopazue 48 I"anorensl 5 I1.P. Ne3 «Ilomyuenue xaopoBojoposia u TEKYIIUH KOHTPOJIb
sewecme V3yYEHHUE €T0 CBOWCTBY
Kucnopon u cepa 8 I1.P. Ne4 «Penienue skcriepuMeHTaIbHBIX TEKYIIUH KOHTPOJIb
3aja4 o 1. «Kucnopon, cepa»
Aot u pochop 9 [1.P. Ne5 «ITonyyeHne ammuaka u u3ydeHue TEKYIIUH KOHTPOJIb
€ro CBOMCTB)
VYriepoa u KpeMHHI 8 I[1.P. Ne6 «ITonyuenue okcuna yriuepona (1V) | Koumponvnas paboma Ne2
N3yuenue ero coicts. PacriozHaBanue «Hemerauiby
KapOOHATOBY
Mertainisl 12 | IL.P. No7 «Pemienue skcriepuMeHTaIbHbBIX Konmponvnas pavoma Ne3
3a1a4 1o T. «Metamis» «Metamnsl»
Opranunueckue 6 TEKYILHI KOHTPOJIb

BEIECTBA




TeMaTHuyeckoe MIIAHNPOBAHUE

9 kaacc. Heopranuueckasi xumust (YMK I'.E.Pym3utuc, ®.I'.®@eabaman, 684)

Ne ‘ TEMa ypoKa THUII YpOKa BU/JI 1€ATEIbHOCTH (OCHOBHAS IPYIIA) BuJ earenbHocty (OB3)
IoBTOpeHnue — 14 (u3 peszepsa)

1 | Kiacest 0b6o0mIeHne 1 OrnpeaenaTs NPUHAIICKHOCTh HEOPTAaHHIECKUX [IpoBomuTE KiTacCH(HUKAITUIO CIOMXKHBIX BEIIECTB T10
HEOPraHUYEeCKHX CHCTEMaTH3aIMs | BEIIECTB K OJJHOMY M3 KJIACCOB BEILECTB 110 (JOPMyJie; | COCTaBy, COCTaBIATH (OPMYIIBI TI0 HA3BAaHUIO
BEILIECTB 3HAHUI cocTaBJIeHHEe (POPMYIT IO BaJICHTHOCTH; CPaBHEHHE OKCHUJIOB, OCHOBAHUI1, KUCJIOT U COJICH, UCTIONb3YS

OKCHJIOB, OCHOBAaHUI1, KUCIIOT U COJIEH 110 COCTAaBY; BAJICHTHOCTb
OCYIIECTBIICHUE WHIYKTUBHOTO M ICTYKTHBHOTO
00001IeHNSI

MHuoroo6pa3ue XuMU4eCKuX peakuuii — 174

2 | Kinaccuduxarnms KoMOnHUpoBaHH | KitaccnpuuupoBaTs XMMHUYECKHE PEAKIIUH IO KiraccupunmpoBats XMMHYECKHE PEAKIINH 110

XUMHUYECKHUX peaKHHI‘/’I bIU YPOK BCIIECTBAaM, BCTyHIarOMM B PEAKIHIO, II0 BEIIECTBaM, BCTyHarOmUM B pC€aKIIUIO; OMMMUCBIBATH
arperaTHoMy COCTOAHUIO, ITPUBOAUTL IPUMEPLI MPEAIOKCHHBIC XUMHUYCCKHUE PCAKIIUHN C ITIOMOUILIO
peaKIuii KayKI0T0 THIIA, ONMMCHIBATh XUMHYECKUE POHOTO SI3bIKA U SI3bIKA XUMHH
PEaKIMH C TOMOIIBIO POJHOTO SI3bIKA U SI3bIKA XUMHH

3 | OKucCIUTENBHO- KOMOMHHUpOBaHH | Pacro3HaBaTh OKUCIMTEILHO-BOCCTAHOBUTEIBHBIC Hmeth mpeicTaBiaeHue 00 OKHCIUTEIBHO-
BOCCTAHOBHTEIHHEIC BI1 YPOK PEaKLUHU 10 YPABHEHUIO PEAKLIUU; OIPEAEIIATH 110 BOCCTAaHOBHUTEJBHBIX PEAKIHAX; 00 OKHCIIHUTENE 1
peakuuu YPaBHEHHIO OKUCITUTENb U BOCCTAHOBHUTEIIb, TPOLIECC | BOCCTAHOBHUTEINE B XUMHYECKOW PEaKIIUH

OKHCJICHHUSI U BOCCTAaHOBJICHUS, COCTABJIATH
AIIEKTPOHHBIN OalaHC, pacCTaBIATh KOAPPHUIIUEHTHI
METOJIOM JJIEKTPOHHOT0 OaaHca
4 | TennoBeie 3¢ dexTs MOJTyYSHUE U KitaccupunmpoBars XMMHUYECKHE PEAKIIUH IO Wmets nipezcTaBienue 00 SHI0- U
XMMHYECKHX PEaKIHit MIEPBUYHOE TermmoBoMy 3¢ dekTy; cocTaBiIsATh SHIO- U SK30TEPMUYECKHX PEAKIIMAX, O TEMIOBOM av(bq)eKTe
3aKpCIIICHUC 9K30TCPMHYCCKHUEC PCAKIINU, TPOU3BOANTL PACUCThI XUMUYCCKOU pEaKIMHU, BBIIIOJIHATE MMPOCTCULLINEC
HOBBIX 3HAHUH | TEIUIOBOTO d(PdeKTa Mo TEPMOXUMHUYECKOMY BBIYHCIICHHS 110 TEPMOXUMHYECKOMY YPABHEHHUIO
YPaBHEHUIO

5 | CKOpOCTh XUMHUECKHX | HOIYYEHHE U OOBSCHATH TTOHATHE «CKOPOCTh XUMUIECKOM HmeTh nipeacTaBiieHHe O OHATUH «CKOPOCTh

peakuuit HEPBUYHOE peaKiumy; H3yuHTb yCIIOBHS, BIMAIOLINE HA CKOPOCTH XMMHYECKOH peakium»; 00 YCIOBHSX, BJHSTIOLIHE
3aKperuIcHue XUMHYECKOH PEaKIIMu; BHITIOTHATH BEIYUCICHHS 110 Ha CKOPOCTh PEaKIMH; BBIOJIHITH IIPOCTEHIIIE
HOBBIX 3HAHUN XUMHUYCCKOMY YPAaBHCHUIO BBIYHCIICHHUA 10 XUMUYECKOMY YPABHCHHIO

6 HpaKTI/ILIeCKaSI pa60Ta MPAKTHYECKAS Uccnenorars 1 oNUCHIBaTh YCIOBUS, BIUSIONIUE HA [IpuHMMaTh y4acTHE B UCCIIEIOBAHUM YCIOBUM,

Nel «Ycnosus, pabora CKOPOCTh XMUMUYECKON pEeaKkIiu; COOMI0ATh MPaBuiia | BIHMAIOIIMX HA CKOPOCTh PEaKLUH; IPOBOUTH

BJIMAOIINUE HA CKOPOCTh
peaKimu »

Th npu npoBeeHUN XUMUUYECKOT'O SKCIIEPUMEHTA.
Y4acTBOBaTh B 00CYXIECHUH PE3yIHTATOB OTBITOB

OMHKCaHME 1O aNropuTMy; cobmronaTs npasmwia Th.
YyacTBOBaThH B 00CYKAEHUU PE3YJIbTATOB OIIBITOB




7 | OOpaTuMbIe peaKIuy. MIOJIy4YEHUE U KnaccupuumpoBaTh XMMHYECKHE PEAKLINH TI0 WmeTs npeacTaBieHre 0 MOHATHH «00OpPaTUMOCTb
XuUMHUeCcKOe MIEPBUYHOE HaIpPaBICHUIO XUMHUYECKOTO IpoLecca: npsaMas 1 XMMHYECKOTO IPOoLecca»
paBHOBeCHe 3aKpeIUICHUE oOpaTHasl peakluy; U3y4UTh IPU3HAKA OOPATHMOCTH.
HOBBIX 3HAHUH OOBACHSTH IOHSITHE «XUMHUYECKOE PABHOBECHEY H
YCIIOBUS, BIVSIONIME HA €70 CMEIICHHE
8 | Pemrenne 3amau KOMOUMHHMPOBaHH | BBINOIHATE pacueTs! TUIA «M30BITOK-HEAOCTATOK, BrInonHAT NpocTedre BEIYUCIEHUS 110
Bl ypoK «MaccoBas 10J1d MIPUMECH M0 YPaBHEHHUIO XUMHUYECKOMY YPaBHEHHIO
XMMHUYECKOH peaklny; BEIYUCISATD TEIIOBOM AP HeKT
peaknun
9 | DaekTpoaUTHYECKAS MIOJIyYEHUE U «QIEKTPOJIATY, «HEIEKTPOIIUTY, NwmeTs npeacTaBieHne 0 MOHATHAX «QJIEKTPOIIUTY,
JIMCCOLMALIUS MEPBHYHOE «QIEKTPOIIUTUYECKAs TUCCOLUAIIHY; HEINEKTPOIUT, «IIEKTPOIUTHYECKAs
3aKpenicHne KOHKPETH3UPOBATh MOHATHS «HOHY», «QHHUOH», JUCCOLNALUS; «HOHY», «QHUOH», «KaTHOH
HOBBIX 3HaHuii | «KaTHOH»
10 | duccoumanus KUCaoT, | KoMOMHMpoBaHH | O000IATh 3HAHUS O PACTBOPAX; MPOBOJMUTH 0O06001maTe 3HaHUS O PACTBOPAX; IPOBOJUTH
coJieil, OCHOBaHMit BIl YPOK HaOJIIOIeHN 32 TTOBEJEHHEM BEIECTB B pacTBOPAX, HaOJII0IEHNS 32 TOBEJCHUEM BEIIECTB B paCTBOPAX,
COCTaBIIATh YPABHEHUS AUCCOLMALINN COJIEH, IIET0YEH, | COCTABIATh YPaBHEHHS JUCCOLMALIMN COJIEH,
CTYNIEHYATYI0 NUCCOLMALNIO AJIsI KUCIIOT;, 11eJI04€eH, KHCIIOT;
11 | Dnekrposutel. CteneHs | KoMOuHupoBanH | HMccnenosaTs cBOMCTBA paCcTBOPOB JIIEKTPOJIUTOB, HccenenoBars cBOWCTBA PaCTBOPOB AIEKTPOJIUTOB,
JIMCCOIMALIAH Bl YPOK OTHCHIBATH CBOMCTBA BEILIECTB B XO/I€ OTIMCHIBATH CBOMCTBA BEILLIECTB B XOJI€
JIEMOHCTPALIMOHHOTO OIBITA; AABATH ONPEAEICHHUS JIEMOHCTPALIMOHHOT'O OIIBITA IO ATOPUTMY;
MOHSATHH «CHJIBHBIN U CIa0bIi 3IEKTPOINT, «CTEIICHb
JTUCCOLIHAITIIDY
12 | Peakniuu HOHHOTO KOMOWHUPOBaHH | XapaKTepU30BaTh YCIOBUS TCUCHIS PEAKITHI B NmeTh npepcTaBiaeHue 0 Peakiisax HOHHOTO 0OMeHa
o6MeHa BIN YPOK pacTBOpax 3JIEKTPOIUTOB 10 KOHIA, ONPEAENATh 1 YCIOBHAX UX MPOTEKaHMs; COCTABIATH IOJIHBIE U
BO3MOXKHOCTb NIPOTEKaHMsI PeaKIMii HOHHOTO OOMEHa. | COKpalleHHbIE HOHHBIC YPaBHEHHUSI
CocTaBnATh OJTHBIE M COKPAIlIEHHBIE HOHHBIE
YpaBHEHUs
13 | Peakiiuu HOHHOIO cucremaruzanusi | OOBACHATH CYLIIHOCTD PEAKIMii HOHHOTO OOMEHa, PacrniozHaBaTh peakliuy HOHHOTO OOMEHA 110
oOMeHa 3HAaHUH pacro3HaBaTh peakiiud HOHHOTO 0OMEHa 110 YpaBHEHUSIM PEaKIIN{; COCTaBIISITh HOHHbIE
YpaBHEHUSIM PEaKIN{; COCTABIISTh NOHHBIE YPABHEHUS | YPaBHEHHUS PEAKITHHA
peakuuii 1 MOJIEKYJIIpHBIE TI0 KpaTKOMY HOHHOMY
YpaBHEHUIO
14 | Tuaponus coneit KOoMOMHHMpOBaHH | OOBICHATH CYITHOCTH MPOIIeCcca THAPOIIN3a CONEl; CocTaBnsaTh HOHHBIC YPAaBHEHHS PEAKITHIA
BIil ypOK 3alMChIBaTh YPAaBHEHUS THAPOJIN3A COJIEH, IPENETISTh
pH cpenbt
15 | Xumunueckue cBoiicTBa | komOuHHpOBaHH | OOBSICHATH XMMHUYECKHE CBOMCTBA KUCIIOT, COJIEH, 3anuceIBaTh YPaBHEHUS XUMUYECKHUX PEaKIInH,

bl YPOK

OCHOBaHMH ¢ TOUKH 3peHust TOJl; cocTaBmaTh

XapaKTepU3yIollie CBOMCTBA KHUCIJOT, COJIEH,




BemecTB B cBeTe TOJ]

3aMMChIBaTh YPaBHEHUS peakiuil, XapakTepu3yIolue
W3yUYCHHBIE CBOWCTBA BELIECTB

OCHOBaHUi ¢ Touku 3perus TOJ]

16 | Ilpaktuueckas pabora | IpaKTUYECKas HccnenoBath cBOKWCTBA PACTBOPOB AJIEKTPOJIUTOB, HccnenoBars cBOMCTBa pacTBOPOB 3JIEKTPOIUTOB,
Ne2 «Cgoiictsa kucnor, | pabora ONHUCHIBATh CBOMCTBA BEIIECTB B X0/I€ XUMUYECKOTO ONUCHIBATh CBOMCTBA BEIIECTB B X0/I€ XUMUYECKOTO
OCHOBAHHMIA, COJEH KaK SKCIIEPUMEHTA; 00CYKIaTh PE3yJIbTATHI OMBITOB MPH SKCIIEPUMEHTA; 00CYKIATh PE3yIbTATHI OMBITOB MPH
JIIEKTPOJIUTOBY pabore B mapax. CoOmronars npasuia Th. pabore B mapax. Cobmrogars npasuia Th.

17 | O6o01menue Mo TeMe 3aKperieHue [IpuMeHsTh TOMyYEHHBIC 3HAHUS, YMEHHUS, HABBIKU [IpuMeHsTs TOMyYEHHBIC 3HAHUS, YMEHUS, HABBIKU
«XHUMHYECKHE PEaKLIHN. 3HaHUN MIPH PEIIEHUHN TPEHUPOBOYHBIX 3aJJaHIH U MIPH PEIICHUN TPEHUPOBOYHBIX 3aJaHUH 1
DJeKTpOHTHIECKAsT YIIPAKHEHUH YIPaKHEHUI
JIACCOITHAITUS

18 | KontpompHas padora KOHTPOJIb, IIpuMeHsTh 3HaHMsI, yMEHUS U HABBIKU, II0Jy4YEHHBIE IIpuMeHsTh 3HAHMSI, yMEHUS U HaBBIKU,

Nel «XuMHYECKHE OIICHKa, IIPU U3YYEHUU TEMBI « XUMHUUECKHE PEAKLIHH. MOJIy4YEHHBIE IIPU U3Y4YEHUH TeMBI «XUMHUYECKUE
PEAKITHHL. KOppEeKIUs DNEKTPONUTHYECKAs TUCCOIUAIIHS, BHITTOTHATh peakuu. DIEeKTPOIUTHIECKAs! TUCCOITUAITH,
3HAHUN 3aJaHuA 6a30130ro 1 ITOBBIICHHOTO YPOBHA BBIINTOJIHATH 3a1aHUsA 6a30130r0 YPOBH:A CIIOKHOCTH
DIEKTPOTUTHIECKAS
CJIO’KHOCTH
JUCCOLIUALIUASY
Muorooopa3ue BemecTB — 484
19 | Xapakrepucruka koMmOuHupoBaHH | Onpeaenars nonoxenue rajoreHoB B 11C, 3ammceiBath | OnpenensaTs nojoxenue ramoresos B [1C,
TUIOTEHORB bIi YPOK AJIEKTPOHHBIE (OPMYJIBI CTPOSHUS UX aTOMOB, JIaBaTh 3aIKCHIBATH IEKTPOHHBIC (DOPMYJIbI CTPOSCHUS
CPaBHHUTEIBHYIO XapaKTEPUCTUKY TaJIOTEHOB, aTOMOB, JIJaBaTh CPAaBHUTEIHHYIO XapaKTEPUCTUKY
20 | Xmop KOMOWHHPOBAHH | OOBSCHITH 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB raJIOr¢HOB
BIil YPOK TaJIOTCHOB C YBEIMYCHUEM aTOMHOTO HOMEPa; XapakTepru30BaTh IEMEHT XJIOP TI0 €T0 MOJI0XKEHUIO

21 | XopoBoaopo, KOMOMHMPOBaHH | OOOCHOBBIBATh CBOWCTBA I'aJIOTEHOB KaK TUITMYHBIX B IIC, u3yunTh Qpu3nveckre 1 XUMUIECKHEe
TIONTy4eHHe, CBOHCTBA Bl YPOK HEMETAJUIOB; CBOIICTBa XJIOpA;

XapakTepru30BaTh SIEMEHT XJIOP TI0 €r0 MOJIOKEHUIO B | COCTABIIATh YPABHEHUS PEAKITNH, XapaKTePU3YIOITHE

22 | ConsiHas KMCJIOTa, ee xom6unupopans | I1C, n3yunts pusnyeckne cBolCTBa XJI0pa; CBOICTBA XJIOpa, XJIOPOBOAOPO/IA, COJSTHON
COIH Bl YPOK COCTaBJISITh YPAaBHEHUS PeaKlUii, XapaKTepU3yIolue KHUCJIOTBI; OITUCHIBATh CBOMCTBA BEILIECTB B XOJI€

CBOICTBA XJIOpA, XJIOPOBOJIOPO/1A, COISTHON KHUCIIOTHI; naboparopHoro onbita. Coomonats Th;

23 | IpakTuueckas pabora HpaKTHYecKast OTNMCHIBAThH CBOMCTBA BEIIECTB B X01¢ JabopaTopHoro | Mcmons30BaTh npruoOpeTeHHBIC 3HAHMS B

Ne3 «ITonyuenne pabora ombita. Coomronars Th; IIOBCEIHEBHOM JKU3HU C LIEJIbI0 0€30I1aCHOIO

XJIOPOBOAOPOJA U
W3Yy4YEHUE €r0 CBOMCTBY»

Pacnio3naBaTh ONBITHBIM ITyTEM COJISIHYIO KUCIIOTY U €€
COJIH, a TaKXKe OPOMUIBI U MOTUBI.

Hcnonp3oBaTh nmpuoOpeTeHHBIE 3HAHUS B
MTOBCETHEBHOM KU3HU C [EJIbI0 0€301T1aCHOTO
oOpalneHus ¢ BemEeCTBaMH U 3KOJIOTHIECKU
TpaMOTHOTO MOBEACHUS B OKPY’KaIOIIEH cperie.

oOpaliieHus ¢ BemEeCTBAMH U 3KOJIOTHIECKU
IPaMOTHOTO MOBEJICHHS B OKPYXKAIOIIEH cpejie.
BbraucnsaTh MaccoByIO JIOO paCTBOPEHHOTO
BelIeCcTBa B pacTBOpe (Ha 6a30BOM ypOBHE)




BBIUHCIIATE MACCOBYIO JIOJTIO PACTBOPEHHOTO
BEIIECTBA B PACTBOPE.

24 | Kuciopon u cepa: KOMOMHHMPOBAaHH | XapaKkTepru30BaTh 31eMeHTHI |V (A) — rpymmbt XapaxkTepusoBath eMeHThI |V (A) — rpymmbt
nonosxkenue B I1C, bl YpOK (noozpynnbvi Kuci0pooa) Ha OCHOBE HX IOJIOYKEHHUS B (noozpynnvl Kuc10pooa) Ha OCHOBE HX IOJI0KEHHUS B
CTPOGHIE ATOMOB I1C m ocobeHHOCTEH CTPOCHHS HX aTOMOB; I1C u ocobeHHOCTEH CTPOCHHS X aTOMOB;

OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHUSI CBONCTB XapaKTepH30BaTh AJUIOTPOIIHIO KHCIOPOAA U CEPhI

25 | Cepa, cBoiictsa, KOMGOUHIpOBaHH | 1€MEHTOB |V (A) — rpynms; KaK OfIHY U3 MPUHHH MHOT000pa3us BEILECTB;

MpHMCHEHE BIif YPOK XapaKTepH30BaTh AJUIOTPOIHIO KUCIOPO/Ia U CEPhl KaK | OMUCHIBaTh CBOMCTBA BELIECTB B XO/€
OJIHY W3 IPUYXUH MHOTOOOPA3Hs BEIIECTB; J1ab0paTOPHOTO OIbITa, coOmoaaTh Th;

26 | CepoBonopop, KOMOMHHpOBaHH | OTUCHIBATE CBOMCTBA BELICCTB B XO/I€ TAOOPATOPHOTO | ONPEACNATH PHHAIUICKHOCTS BEIIECTB K

CymbbMIE bIil YPOK omebITa, cobmonath Th; ONpEEICHHOMY KIIACCy COCANHCHMI] COCTABIIATE
OIIPEAEIATH MPUHAISKHOCT BEIIECTB K YpaBHEHHSI XUMUYECKUX PEaKIUH,

27 | Okenx cepst (1V), KOMGUHHpOBaHH | OTIPE/CICHHOMY KiIaccy COG,I[PIHGHPIP'I;U XapaKTepuyroLHe CBOMCTBa CEpbl, OKCHIOB CEPHI,
CePHHCTA KHCIIOTA BIil ypOK CONOCTABIATL CBOHCTBA pa3(§aBJICHHOI/I u CEPHOI KUCIIOTHI,

KOHIICHTPUPOBAHHOW CEPHOI KHCIIOTHI; 3alIMChIBATH WCTIONB30BaTh MPUOOPETEHHBIC 3HAHUS B

28 | Oxcuz cepnt (V1), KOMOHHMpOBanH | YPABHEHUS pEaKIHii B 2JIEKTPOHHO-HOHHOM BHUJIE; MIOBCETHEBHOM JKHM3HU C IIETBI0 O€30MaCHOr0
CepHas KHCIOTA Bt ypoK pacro3HaBaTh ONBITHBIM ITyTEM PacTBOPBI KUCIIOT, oOpaleHus ¢ BEMIeCTBAMU U SKOJIOTHHECKH

CyabQuIBL, CyTbOUTHI, CYTb(ATHL; IPaMOTHOTO MOBEJCHNA B OKPY’KaIOIeH cpesie;
29 | OKHCINTENBHEIC ToMydeHne 1 HCTIONIB30BATE. NpUOOpETCHHBIC 3HAHUS B BBITIOJTHSATD PpOCTGﬁH.IPIG BBIYMCIICHHUS T10
cBoficTRA CepHOM MepBUUHOE MIOBCETHEBHOM YKHM3HU C 1IEJIbI0 0€30M1acHOT0 XUMHYECKOH (OpMyJIe U XUMHUUECKOMY YPaBHEHHIO;
o0palieHus ¢ BENIECTBAMU W SKOJIOTHUECKH MOJIb30BaTHCS MH(POPMAITUEl U3 IPYTUX UCTOYHUKOB
KHCITOTBI (KOHIL. ) SARPEIUICHIE | IPaMOTHOTO MOBEJIEHHS B OKPYKAKOIIEH CPEJIE; IS IOATOTOBKH COOOIIEHHI, TOTOBUTh
HOBBIX 3HAHIH NPOU3BOIUTH BBIYUCIICHUS IO XUMUYECKON opMysie | pe3eHTalHu 1o TeMe
30 | [pakTuueckas pabota | mpaxTidcckas BEIIECTBA U 110 y[();BHeHI/IIO )vchquCKoﬁ peakuuu;
MOJIH30BaThCSI HHPOPMAITUel U3 IPYTUX UCTOYHUKOB
Ned «Pemenne pacora JUIS TIOITOTOBKH COOOIIEHUI, TOTOBUTDH TIPE3CHTALIUH
SKCIEPUMEHTAIIbHBIX 110 TeMe
3ama4 no 1. «Kucnopon
U cepay»
31 | Pemenue 3amau KOMOMHHUPOBaHH | BBIYHCIIATH O XUMUYECKHM YPAaBHEHUSIM Maccy, BBINoTHATH MpoCTeHITe BEIYUCICHHS IO
BIii YPOK 00BbEM U KOJHYECTBO BEIIECTBA OJTHOTO M3 MPOJAYKTOB | XMMUYECKOMY YPaBHEHHIO
pEaKIMy TI0 Macce UCXOTHOTO BEIIeCTBa, 00 BEMY HITH
KOJINYECTBY BEILIECTBA, COIEPIKALLETO ONPECICHHYIO
JIOJIIO MTPUMECEH;
BBIUuCIATh MACCOBYIO JIOJIO PACTBOPEHHOTO
BEIIIECTBA B PACTBOPE.
32 | Azot u docdop. KOMOWHHPOBaHH | XapaKTepu3oBaTh 3eMeHTHI V (A) — rpymmsl XapaktepuzoBarhb deMeHTH V (A) — rpymmnsl

bl YPOK

(nodepynnwsi azoma) Ha 0OCHOBE UX mojoxeHus B [1C u

(nodepynnsl azoma) Ha OCHOBE UX monoxeHus B [1C




CaoiicTBa a3oTa

0coOeHHOCTeH CTPOSHHS UX aTOMOB;
OOBSACHATH 3aKOHOMEPHOCTHA N3MEHEHHS CBOHCTB

1 0COOCHHOCTEH CTPOCHUS UX aTOMOB;
XapaKTepu30BaTh ATIOTpomuio dochopa Kak ogHy

33 | AMMuax, CBOWCTBa, IIOJIy4EHUE U aneMeHToB V (A) — rpymnsl; U3 IPUYMH MHOr000pa3us BELIECTB;
MIPUMEHEHUE TICPBUTHOC XapaKTepPU30BaTh AIOTPOIUio hocdopa Kak OaHY U3 OIKCHIBATh CBOMCTBA BEUIECTB B XOE
3aKperuieHne MIPUYUH MHOTOOOPA3Hsl BEIECTB; J1ab0paTOPHOTO OIbITa, coOmoaaTh Th;
HOBBIX 3HAHHH ONHMCHIBATh CBOMCTBA BEIIIECTB B X0I¢ JaOOPATOPHOTO | ONPEACIIATH MPUHAMIECKHOCTD BEIIESCTB K
34 | IlpakTrueckas paboTa paKTUICCKad ombiTa, cobmronatsh Th; OIPENEICHHOMY KJIACCy COCIUHEHU;
NeoS «Ilomyuenue pabora OTIpeNIeNATh MPUHAIC)KHOCTD BELIECTB K COIIOCTABNIATH CBOMCTBA pa30aBICHHON 1
aMMHaKa, H3ydeHHe ero OMPE/IENEHHOMY KIIACCy COSMHEHMUIL; KOHLCHTPHPOBAHHOM a30THON KHCIOTHI;
CBOMNCTEY COMNOCTABIATH CBOHCTBA pa36leJIeHHon u 3allUCHIBaTh yPaBHEHUS PEaKkIuii B 3JI€KTPOHHO-
KOHIEHTPUPOBAHHON a30THOM KUCIIOTHI; WOHHOM BHJIE;
35 | Coma aMMoHMs KOMOHHHpOBaHH | COCTABIATH ypaBHEHHE CTYTIEHYATOHN MUCCOIMAIINH Ha | MCIIOJIb30BaTh MPHOOPETeHHBIC 3HAHUS B
b1 ypOK MIPUMEPE MOJIEKYJIBI q)ocq)opHofE KHCIIOTHI, MTOBCETHEBHOW KHU3HU C IENBI0 0€30IacHOTO
36 | A3OTHAs KHCTOTA. KOMOHHMpOBanH | 3AMHCHIBATE YPABHEHHS PEAKLINE B HIEKTPOHHO- oOpalieHus ¢ BEMIECTBAMU U SKOJIOTHYECKH
B YPOK WOHHOM BHJIE; IpaMOTHOTO MOBE/ICHNA B OKpY)Katolleii cpene;
37 | Hurparst KOMOMHUpOBarH | PACTO3HABATH OMLITHBIM MyTEM aMMHAK, PACTBOPEI MTPOU3BOANTD BBIUUCIICHUS TI0O XUMHYECKOH }
b1 YPOK KHCJIOT, HUTPAT- U ocdaT-uoHbl, HOH aMMOHHUS, (hopMyIie BEIIECTBa U 10 YPAaBHEHUIO XUMHUECKON
RS —— KoMOHHpoBany | MCTIO/b30BATE NpUOOpETEHHBIC 3HAHMUS B peaxiuu; §
. . ., MTOBCETHEBHOM KU3HU C IENIbI0 0€301TaCHOTO MOJIb30BaThC HH(POPMAIIEH U3 IPYruX UCTOYHUKOB
CBOMCTBA a30THOH Pl YPOK o0palieHus ¢ BEMIECTBAMU M SKOJIOTHUECKH JUTSE IOJITOTOBKH COOOIICHUH, TOTOBUTh
KHCJIOTBI TPaMOTHOTO MOBEICHUS B OKPYKAIOIIEH cpejie; MIPE3CHTAIIUU TI0 TEME
MIPOM3BOANTD BBIUUCIICHUS TI0 XUMUYECKOW (hopMyIie
39 | ®ocdop, annorpomnus, KOVMGHHHP OBAHH | permectsa 1 110 YpaBHEHUIO XUMUYECKOW PEaKIInu;
CBOJCTBA bl ypoK MOJI30BaThCS HH(POPMAITUEl U3 IPYTUX UCTOYHUKOB
JUTSI TIOAATOTOBKY COOOIIEHHIA, TOTOBHTH TIPE3CHTAIINU
40 | Okcun docdopa (V), K(iMGI/IHI/IpOBaHH 110 TeMe
optodochopHas bIH YPOK
KHCJIOTAa U €€ COJIN
41 Yrnepon v KpeMHUIA. KOMOWHUPOBaHH | XapaKTepu30BaTh IeMeHTHI 1V (A) — rpymnms Xapaktepnu3oBathb 1eMeHTHl |V (A) — rpymimb
AJUIOTPOIHS YIiIepoa BIIl ypOK (nooepynnsl azoma) Ha ocHOBe ux nonoxenus B [IC u | (nodepynnwi azoma) Ha ocHoBe ux nonoxenus B [1C
0coOEHHOCTEN CTPOSHHS UX aTOMOB; 1 0COOEHHOCTEH CTPOCHUS UX aTOMOB;
42 | XyMuYeCcKHde CBOMCTBA | KOMOMHUPOBAHH | OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHUS CBONCTB 00BSICHATH 3aKOHOMEPHOCTH U3MEHEHHSI CBOWCTB
yriaepoza. Bl YpOK anemenToB |V (A) — rpynmsl; anemenToB |V (A) — rpynmsr;
XapaKTepH30BaTh AJUIOTPOIHIO YIIIepoa Kak OHY U3 | XapaKTepHU30BaTh aJUIOTPOIHIO YIIIepoa Kak OJHY
43 | Okcunsl yraepoaa KOMOMHHUPOBaHH | IPUYUH MHOT00OPa3us BEIIECTB; 13 MIPUYUH MHOT000pa3usi BEIIECTB;
BIil YPOK OTIHCHIBATh CBOMCTBA BEIIECTB B XO/I€ TAOOPATOPHOTO | OMHCHIBATH CBOWCTBA BEIIECTB B XOJI€
44 | YroabpHast KHCIOTa U ee | KOMOMHMpPOBaHH | OIbITa, cobmonars Th; 1ab0opPaTOPHOTO OMbITa, cOOMOAaTh Th;

bIl YPOK

OTIPEeIATH 0 XUMUYIECKOH hopmyie

OTIPEIeIATH 0 XUMUYIECKOH opMyie




COJIn

MPUHAIJICKHOCTH BEIIECTB K OMPEACICHHOMY KJIaccy
COCTUHCHMI,

MIPUHAJJIEKHOCTD BEILIECTB K ONPENEICHHOMY
KJIacCy COCIUHEHUN;

45 | IlpakTuyeckas padbora npaKTH4CCKast COIIOCTABIIATH CBOMCTBA OKCUIOB YIJIEpOaa U 3alMCBIBATh YPABHEHUS XUMUUECKUX PEAKLIUM,
No6 « Ilonmyuenue pabora KpEMHHUS, OOBACHATH PUIMHY UX Pa3IHYUS; XapaKTEpU3YIOLINE CBOMCTBA COEUHEHHN YIiiepoaa
oxcuza yriepoza (1V) JTIOKA3bIBaTh KMCJIOTHBIA XapaKTep BHICIITUX OKCHIOB 1 KPEeMHHS, }

V3yueHe ero CBOHCT. yTaepoaa U KpeMHHS; § 3aMKCHIBATh YPAaBHEHUS PEaKkiuii B 3JIEKTPOHHO-

3aMMCHIBaTh YPaBHEHUS peakluil B 3J€KTPOHHO- MOHHOM BHJIE;

Pacriosnapaiue MOHHOM BHJIE; pacro3HaBaTh OMBITHBIM ITyTEM YTJIIEKUCIBIH ras,

KapOOHATOBY OCYIIECTBIISTH B3aMMOITPEBPAIICHHsT KAPOOHATOB U KapOOHAT- ¥ CHIINKAT-HOHBI,

v THPOKapOOHATOB; WCTIONB30BaTh MPUOOPETEHHBIC 3HAHUS B

46 | Kpemnuii u ero KOVM6HHHP OBAHH pacro3HaBaTh OMBITHBIM ITyTeM YTJIEKUCIBIN ras, MOBCEHEBHOM JKU3HU C 1eNbI0 0€301MacHoro

COCIMHCHUA bIH ypOK KapOOHAT- ¥ CHIIMKAT-HOHBL; oOpalieHus ¢ BemeCcTBaMH U 3KOJIOTHIECKH
HCTIONB30BaTh MPUOOPETEHHBIE 3HAHMS B TPaMOTHOTO TIOBEJICHHS B OKPYKAIOIIIEH Cpeie;
TIOBCEIHEBHOM JKU3HU C TIeTbI0 0€30MacHOro
oOpalreHus ¢ BeImeCcTBaMH U 3KOJIOTHIECKH
TPaMOTHOTO TIOBEJICHISI B OKPYXKAIOIIeH cpeie;

47 | O0oO61eHue no T. 3aKperICHHe OOBSICHATH 3aKOHOMEPHOCTH U3MECHEHUS CBOMCTB [IpuMeHsTHs TOMyYEHHBIC 3HAHUS, YMEHUS, HABBIKU

«HeMeTamibn 3HAHUH HEMETAIUIOB B MAIIBIX TIEpUOJIaX U A-Tpynmax; MIPH PEIICHUN TPEHUPOBOYHBIX 3aJaHUH 1
XapakTepru30BaTh XHUMUIECKHE IIEMEHTH Ha OCHOBE YHpaKHEHHH
ux nosnoxenus B [1C u ocobeHHOCTEH CTPOCHUS UX
aTOMOB;
JIeaTh YMO3aKIIOYSHHS O XapaKTepe N3MEHEHUS
CBOMCTB XMMHUYECKUX JIEMEHTOB C YBETTMUEHUEM
3aps0B aTOMHBIX S/IEP;
MPOTHO3UPOBATH CBOMCTBA HEM3YUYCHHBIX DIIEMEHTOB U
UX COEIMHEHNI Ha OCHOBE 3HaHuii o [13

48 | KonTpoibHas padora KOHTPOJIb, [IpuMeHATs 3HaHUS, YMEHUS U HABBIKH, TIOJTyYEHHBIE [IpuMeHATh 3HaHUS, YMEHUS U HABBIKH,

No2 «HeMeTaby OIICHKa, MIpYU U3y4eHUU TeMbl «HemeTamibn, BBITOIHAT MOJTyYeHHBbIE TIpY U3ydeHUH TeMbl «Hemerans,
KOppeKLus 3agaHus 0a30BOTO U MOBBIILIEHHOTO YPOBHS BBITOJIHSATDH 33JaHKs1 0a30BOT0 YPOBHS CIOKHOCTH
3HAHUU CII0)KHOCTH

49 | XapakTepucTuka KOMOMHHMPOBaHH | XapaKTepru30BaTh METAJLTBI HA OCHOBE HX MOJIOKEHUST | XapaKTepHu30BaTh METAJUIbI HA OCHOBE HX
MeTaioB. CIIaBbl BIil ypOK B IIC 1 ocobeHHOCTEH CTPOCHHS UX aTOMOB; nonoxenus B [IC u ocobeHHOCTEH CTPOSHUS HX

UCCIIEIOBAaTh M OOBIICHATH CBOMCTBA M3Y4aeMbIX aToOMOB (TI0 alNrOpPUTMY);

50 | CriocoObI OTy4eHUS KOMOWHHPOBAHH | BELIECTB — METAJUIOB U X COEIMHEHUH; 3anuchIBaTh YPaBHEHUS XUMUYECKHUX PEaKIIni,

METaLIOB BIil YPOK OOBSICHATH 3aBUCUMOCTD (DU3NUECKUX CBOHCTB XapaKTEepHU3YIOLUE CBONCTBA H3YYa€MbIX METAIIJIOB,
METAJIJIOB OT BUJIa XUMUYECKOH CBSI3U MEXKIY UX UX COEIMHEHUI B MOJIEKYJIIPHOM BUJIE;
51 | XuMuueckue CBOMCTBA | KOMOWMHHPOBAHH | aTOMaMHU, MMETh TIPEACTABIICHUE O CTIOC00aX TOTyUICHUS




METAJLIOB Bl ypOK HaOJIOIaTh U OMUCHIBATH XUMHUUECKUE PEAKIINH C METaJIJIOB;
MOMOIIBI0 €CTECTBEHHOT'O SI3bIKA U A3bIKa XMMHUU; coomonats Th npu obpareHun ¢ XuMHYECKIM
52 | IllenoyHble METALIbI KOMOMHHUPOBAHH | omuCHIBaTh CBOMCTBA HA3y4aeMbIX BEIIECTB HA OCHOBE 00opynOBaHUEM;
bII YPOK HaOJIIOIEHNH 32 UX MPEBPAILCHUAMHY; 3alMCBIBATh YPABHEHUS PEAKLUI B JJIIEKTPOHHO-
53 | lllenoyHo3eMeNnbHbIE KOMOMHMPOBaHH U3yYUThb CIIOCOOBI MIOJIyUSHHS METAJIJIOB; HOHHOM BH]IC;
MeTayuiel. Maramii bl YPOK JTIOKa3BIBaTh aM(OTEePHBIA XapaKTep OKCHUIOB H UMETH IIPEACTABIIEHNE O 3aKOHOMEPHOCTAX
THJIPOKCH/IOB AJIIOMUHUS U XKee3a; M3MEHEHUIl CBOMCTB METaJIOB B ITEpHOAaX U
54 | CoequHeHUS KaJbIUsl. | KOMOMHHMPOBAHH | CpaBHMBATH OTHOLIEHUE U3y4aEMbIX METAILIOB M MX rpymnmnax;
’KecTkocTh BOJIBI Bl YPOK OKCHJIOB K BO/IE; UCTIOJIb30BaTh NPUOOPETEHHBIE 3HAHNS B
CpPaBHMBATh OTHOIIEHUE TUAPOKCUIOB HATPUS U MOBCEAHEBHOM JKU3HU € IeNbI0 0€30MacHOro
55 | AmomuHumit KOMOUHUPOBAHH | aJlOMMHHS K PACTBOPAaM KUCJIOT U IIEN0YEH; oOpallleHus ¢ BEIIECTBAMH U 3KOJIOTHUCCKU
Bl YPOK pacro3HaBaTh ONBITHBIM ITyTE€M THAPOKCUI — HOHBI, IPaMOTHOTI'O TIOBEJICHUS B OKPYKAIOLIEH Cpeae;
56 | Coennnenns KOMOHHUpOBaHH | Housl Fe*' n Fe*'; M0JIb30BaThHCS HH(OPMAaLUEeN U3 IPYTUX UCTOUHUKOB
ATFOMUHIS Bl YpOK cobmonats Th npu oOpaieHnu ¢ XuMHIECKUM JUIS IOJITOTOBKU COOOIIEHUI, TOTOBUTD
000pyIOBaHHEM; MIPE3EHTALNH 110 TEME;
57 | Keneso KOMOWHHPOBaHH | 3alMChIBaTh YPABHEHUS PEAKLUH B JIEKTPOHHO- MPOU3BOJUTH BEIYUCICHUS 110 XUMUYIECKOM
Bl YPOK MOHHOM BHJIE; (hopMyIie BEIIECTBa U 10 YPAaBHEHUIO XUMHUUECKON
58 | Coenunenus xemnesa KoMOuHupoBanH | O000IIATE 3HAHUS U JENATh BBIBOJIBI O peaxiuu;
Bl YPOK 3aKOHOMEPHOCTSIX U3MEHEHHH CBOWCTB METAJLIOB B
59 | lpakTrueckas paboTa | IMpaKkTHYECKas NCPHOJIaX M IPYIIax;
No7 «PelIeHune pabora MIPOTHO3UPOBATH CBOMCTBA HEM3YUECHHBIX DJIIEMEHTOB U
WX COCIMHEHMI Ha OCHOBE 3HaHMi1 o [13;
DKCHEPUMEHTAIBHBIX
MCIIOJIb30BaTh NPUOOPETEHHBIC 3HAHUS B
3aj1a4 1o T. «MeTamuby TIOBCEIHEBHOM JKU3HHU C 1IeTIbi0 0€30MacHOro
oOpalIeHus ¢ BEIIECTBAMU U SKOJIOTHYECKH
TPaMOTHOT'O TTOBEICHHS B OKPYXKAIOLIEH Cpeae;
pelaTh pacyeTHbIE 33Ja41 Pa3HBIX TUIIOB
60 | KonTposnbHas padboTa KOHTPOJIb, [IpuMeHATs 3HaHUS, YMEHUS U HABBIKH, TIOJTyYEHHBIE [IpuMeHATh 3HaHUS, YMEHUS U HABBIKH,

o T. «MeTaJIbi» OIICHKa, NIpY U3Y4EHUH TeMbl «MeTalby, BBIIOIHATE 3a1aHUsI | MTOJYyYCHHBIC TIPY U3YUYEHHH TeMbI «MeTably,
KOppeKLus 0a30BOro M MOBBIMIEHHOT'O YPOBHS CIIOKHOCTH BBITIOJIHSATD 3aJaHusl 0a30BOT0 YPOBHS CJIIOKHOCTH
3HAHUMI

61 | MHoroo6pasue MIOJTyYEHHUE U N3yanTs TEOpHIO CTPOEHNUS OPTaHUIECKHX BEIIECTB, NwmeTs npeacTaBieHne 0 TEOPUN CTPOSHUS

OpraHUYECKHX MIEPBUYHOE OOBSICHATH TIOHSTHA «YTTIEPOAHBIN CKENETY, OPraHI4ECKHX BEIIECTB, O MOHATHAX «YTIEPOAHBIN

BEIIECTB. 3aKperienne «TOMOJIOTMYECKHIE PALLY, «H30MEPH»; CKEIIET, «TOMOJIOTHHYECKHH PA/Y, «H30MepHs»;
HOBBIX 3HAHUH OOBSICHATH IPUPOTY XUMUYIECKOW CBS3H B 0 KIaccu(uKaIyi OPraHMYECKUX COCTMHEHUIA,

62 | Ipenenbrbie TOJTydeHHE U OpPraHMYECKUX COCTUHEHMSX; _ | cOCTaBIATb ypaBHEHNs FOPEHI OPraHHYECKHX

VTIIEBOIOPOIBI IePBHYHOC N3yunth Ki1accupuKanno OpraHuuecKiX COeTMHEHUH, | BEIIECTB;

3aKperuieHue

3HATH 00IIyI0 (POpMyITy KiTacca mpeAeiIbHBIE U

IIPOU3BOJUTH PACUCTHI 11O MPCIJIOKEHHBIM




HOBBIX 3HAHUH

HCIPEACIBbHBIC YTJICBOAOPOAbL

(hopMyJiaM OPraHUYECKHUX BEIIECTB;

63 | HenpenenbHbie [OJIyYCHUE U Ornpeaenars MPUHAIICKHOCTD BEIIECTB K HMETh IIPeACTaBICHHUE O 3HAUCHUE U IPUMEHEHHE
YTIIEBOIOPOIBI MEPBUYHOE ONPEAEICHHOMY KJIaCcCy OPraHUYECKUX BELIECTB; OpPraHUYECKUX BEUICCTB B OBITY, B XHMUYECCKOM,
3aKpEIUICHHE N3yuuts roMmonioruueckuii psa « AJIKaHOBY, MUIIEBOI NPOMBIIIICHHOCTH, B MEIUIINHE;
HOBBIX 3HAHUH MPUBOJUTH IPUMEPHI BEIECTB 3aIIUCHIBAS Hcmonp30BaTh TPHOOPETEHHBIC 3HAHUS B
64 | CiupTsl MOJTyYCHUE U MOJIEKYJISIPHBIE ¥ CTPYKTYPHBIE (DOPMYIIBI; MPAKTUYECKON JIEATEIbHOCTH JIJIsl TOHUMAaHUS
MEPBHYHOE HaspiBath BemiecTsa 1o TpuBUaibHOW U AKOJOTUYECKUX, SHEPTETUUYECKUX U CHIPHEBBIX
3aKperuieHre MEXIYHapOAHOW HOMEHKJIATYypE, COCTABIISTh npooJieM;
HOBBIX 3HaHUI CTPYKTypHBIE (POPMYITBI H30MEPOB; OcCyIecTBIATh TOUCK XUMHYECKOH HH(MOPMAITUH C
65 Kap6OHOBLIe KHMCJIOTHI, MOJIy4YEHHUE U Nmets MMPEACTABJICHUE O KUCJIOPOAOCOACPIKAIIUX HCIIOJIb30BaAHUEM PA3JIMYHBIX HCTOYHUKOB
>UpbI, KUPHI, HEPBUYHOE OpPraHMYECKUX BEIIECTBAX, X KJIACCU(DUKAIUH,
VTIEBOTBI 3aKperieHne (GYHKIIMOHABHBIX TPYIIIAXx;
HOBBIX 3HAHHI N3yunTh 3HaUeHNE U IPUMEHEHUE OPraHUYECKUX
66 | AMHHOKHCIIOTBI, GEIKH | MOITydYeHNe 1 BEIICCTB B OBITY, B XMMUYCCKOMW, TUILIECBOM
NepBHYHOE MPOMBILIUICHHOCTH, B MEIULIUHE;
3aKperuIeHIe I/IcnonL3OBaT£, MpHOOpETeHHEIE 3HAHUA B
HOBBIX 3HAHMI MPaKTUYECKON JEATEIBHOCTHU JJIsl TIOHUMAHUS
3KOJIOTMYECKUX, DHEPTETUUECKUX U ChIPbEBBIX
mpooiieM;
3anuCchIBaTh YpaBHEHUS XUMUUECCKUX PEaKIIAn
(ropenue, TaIOTeHUPOBAHUE, THPHUPOBAHUE,
THJIPOJIN3) XapaKTePU3YOIUe CBOWCTBA METaHa,
STUIICHA, allETUICHA, 3TAHOJIA, YKCYCHON KUCTIOTHI;
[Tpou3BoAKUTE pacueThl 0 XUMUIECKOU (hopMmyJie,
HaXOAWTh (hOPMYITy BEUIECTBA IO MACCOBOM JI0JIE
3JIEMEHTa
IloBTOpeHue u 06061eHue — 24 (U3 pesepsa)
67 | O6o6IIeHre IO KYpCy 3aKpeIUieHHUe [IprMeHsATh TOJNyYEHHbIEC 3HAHUA, YMEHUS], HABBIKU [IpuMeHsTh TIOMyYEeHHBIC 3HAHUS, YMEHUS, HABBIKU
«XUMHS DIIEMEHTOBY 3HaHUMI MIPU PELICHUU TPEHUPOBOYHBIX 33aJJaHUN U MIPU PELIEHUU TPEHUPOBOUYHBIX 33aIlaHUN U
YIIPOKHCHUH YIPOKHCHHUHA
68 | Utorosoe KOHTPOJIb, [IpuMeHsTs 3HaHUSI, YMEHUS U HABBIKH, TIOTyYEHHEIE [IpuMeHsTs 3HAHMSI, YMEHUS U HABBIKH,
TECTHPOBaHHE 110 Kypcy | OUEHKa, MIPU U3YyUYEHUU Kypca «XHUMHUS SJIEMEHTOBY, MOJIyYCHHBIE TTPH U3yUEHUH Kypca «XuMus
«XUMUS SIEMEHTOBY KOppeKLHs BBITIOHSTH 33JJaHUS] 0A30BOTO U TIOBBIIIIEHHOTO AJIEMEHTOBY, BBITIONHSATH 3a/I1aHUs 0a30BOT0 YPOBHS
3HAHUU YPOBHS CIIOKHOCTH CIIOKHOCTH




