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1.IlosicHuTeIBLHAS 3aIMCKA

PabGouas mporpamma yueGHOro Kypca mo xumuu Juig 9 xiacca paszpaborana Ha ocHoBe @I'OC BTOpOro moKoJICHHS, MIPUMEPHOH MPOTrPaMMBbI
OCHOBHOr0 00111ero o0pa3oBaHus 1Mo XUMHUM, aBTopckoi IIporpammbl kypca xumuum g 8-11 kiaccoB 001eo0pa3oBaTeNbHBIX — YUPEKACHUN
(6azoBbIil ypoBenb) O. C. T'abpuensHa. B Hell Takke y4MTHIBAIOTCS OCHOBHBIE WM U TojoxkeHus llporpammel pasBuTus u (GopMHpOBaHUS
YHHMBEPCAJIbHBIX YUEOHBIX AEUCTBHM UI1 OCHOBHOI'O 00ILero 00pa3oBaHuUs.

JlaHHas mporpamMma KOHKPETH3MpYET COAEp:KaHUE CTaHAApTa, NA€T pacupeseseHre Y4eOHBIX 4acoB IO pasfesiaM Kypca, IMOCIeI0BATENbHOCTh
U3yUYEHHs TEM U Pa3/ieoB C YUYETOM MEXKIIPEIMETHBIX U MPEAMETHBIX CBA3EH, JOIMKHM y4yeOHOro mpoliecca, BO3pacTHbIX 0COOEHHOCTEH yvanmxcs. B
IpoTrpaMMe OIPEeIeNIEH TTepeueHb IEMOHCTPAIIHA, JTa00PATOPHBIX OMBITOB, MPAKTUYECKUX 3aHATUI M PAaCYETHBIX 3a/1a4.

O0mas xapakTepucTHKa y4e0HOro npeaMera

[Tpenyaraemas pabodast mporpaMMa 10 XUMHUM PACKPBIBAET BKJIAJ y4eOHOro MpeAMeTa B JOCTHKEHHUE LieJIell OCHOBHOIO 00LIero oOpa3oBaHus U
onpezesseT BaXHEUIINE COAEPKATEIbHbIE INHUY NPEIMETA:

* «Bewecmeo» - B3aNMOCBS3b COCTaBa, CTPOCHUS CBOUCTB, IIOJy4YEHUS U IPUMEHEHMS BEILECTB U MAaTEPUAJIOB;

o «Xumuueckasn peakyusy - 3aKOHOMEPHOCTU NIPOTEKAHUS U YIIPABJICHUS IIPOLIECCAMU MOTYUYEHHs] U TPEBPALLECHUS BEILIECTB;

e «Xumuueckuil sA361K» - ONIEPUPOBAHUE CUCTEMON BAKHEHIINX XUMUYECKUX MOHITHH, BJIaJICHHE XUMUUYECKON HOMEHKIIATYypOl U CUMBOJIMKOM;

*  «Xumusa u oHcuzmby» - COOJIIOJCHHE NPABWI XUMHMYECKON O€30MacHOCTH MpH OOpalleHHH ¢ XMMHYECKMMH BEIECTBAMU M MaTepualaMu B

MOBCEIHEBHOM JKU3HU U HA TIPOU3BOJCTBE.

B kypce 3HaunTeNbHASA POJIb OTBOJUTCS XUMHUUECKOMY SKCIIEPUMEHTY: MPOBEICHUIO MPAKTHYECKUX paboT U Ja00paTOPHBIX OMBITOB, (PUKCALMU U
aHaU3y UX Pe3yJIbTATOB, COOIIOIEHUIO HOPM U NpaBJl 0€30I1acHOM pabOThl B XUMUYECKOM KaOUHETE.

N3ydenne XxumMuM B OCHOBHOI 1IIKOJIE PU3BAHO 00ECIEUHTh:

- hopmuposanue y ydamuxcs XUMAIECKOH KapTHHBI MUpa KaK OPraHMYECKOW YacTH €ro IeIOCTHON €CTeCTBEHHO-HAyYHOW KapTHUHBI,
- paseumue TI03HABATEIbHBIX MHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH yJalMXcs B MPOLECCe U3YYEHHU MU XUMHUYECKON HayKH
U ee BKJIaJia B COBPEMEHHBIH HAayYHO-TEXHHYECKHH Iporpecc; (GOPMHPOBAHME BAXHEWIIMX JIOTHUECKUX OMNEpaIfii MBIIUICHUS (aHAJIN3, CHUHTE3,



000011eHre, KOHKPETU3alisl U JIp.) B MpoLecce MO3HAHUS CHCTEMBbl BaKHEHIIMX MOHATHI, 3aKOHOB M TEOpPHHl O cocTaBe, CTPOSHHM U CBOMCTBAxX
XHUMHUYCCKUX BCUICCTB,
- socnumanue YyOSKICHHOCTH B TOM, YTO MPUMEHEHHE MOJYYCHHBIX 3HAHUH M YMEHHUI M0 XMUMHHU SBISETCS OOBEKTUBHONW HEOOXOJUMOCTHIO IS
Oe3omacHoi paboThI ¢ BelIeCTBAMU U MaTepuaiaMu B ObITY M Ha TPOU3BO/ICTBE,
- npoeKmuposanue U peanu3ayus BbIITyCKHUKAMH OCHOBHOW LIKOJIBI JMYHON 00pa30BaTeNbHON TPAaeKTOPUH: BHIOOP Mpoduist o0ydeHus: B crapiien
HIKOJIE WJIK PO(ECCHOHATBFHOTO 00pa30BaTEIbHOTO YUPEKICHMS,
- 0811A0€eHUe KNI0YeBbIMU KOMNemeHYuaMY: YIeOHO-TI03HaBaTeIbHBIMH, HH(POPMAIIMOHHBIMU, IICHHOCTHO-CMBICIIOBBIMU, KOMMYHHUKAaTHBHBIMHU.
Peanuzarust maHHOW TIPOrpaMMBI  CMIOCOOCTBYET WCIOJIB30BAHUIO PA3HOOOpa3HBIX (opM opraHu3amuu ydeOHOTO TIpollecca, BHEAPCHUIO
COBPEMEHHBIX METOJIOB 00YUEHHS U MEeAarorMuecKiX TeXHOJIOTHH.
OcHoBHOH (opmoii opranuzanuu y4eOHOro Imporuecca sBIsSeTCsl KJIACCHO-ypouHas cucrteMa. B kadecTBe JOIMOJHUTENBHBIX (OPM OpraHU3aluu

00pa30BaTEeNLHOIO IMpOIEcca HCMONb3YeTCsl CHUCTEMa KOHCYJIbTAllMOHHOW MOJACP)KKH, WHAMBHUIYAIbHBIX 3aHATHH, caMOCTOsATeNlbHas paboTa
yUaIIKXCcs ¢ UCTOJIb30BAHMEM COBPEMEHHBIX MH(DPOPMAIIMOHHBIX TEXHOJIOTHI.

Opranuszanus COnpoBOXKACHUS y4alUXCs HAIIPABIICHA Ha:

- CO3/1aHUE ONTUMAJIbHBIX YCIOBUHN 00y4eHus;

-MCKIIIOYEHUE TICUXOTPAaBMUPYIOMIUX (PaKTOPOB;

- COXpaHEHHE NICUXOCOMATHYECKOTO COCTOSIHUS 310POBbsl yUaIUXCS;
- pa3BUTHUE NIOJIOKUTEIBHON MOTUBALUU K OCBOEHHIO ITPOIPaMMBlI;

- pa3BUTHE UHIMBUAYAIBHOCTH M OIAPEHHOCTH KaXKJJ0r0 peOeHKa.

Pabouas mporpamma mnpeaycmarpuBaeT (GOPMHUPOBAHUE Y YUAIIMXCS 0OLIey4eOHBIX YMEHHH M HAaBBIKOB, YHUBEPCAIbHBIX YUEOHBIX ACHCTBUI U
KJIIOYEBBIX KOMIIETCHIIMM: YMEHHUE CaMOCTOSITEIbHO M MOTHMBHPOBAHHO OPraHM30BBIBATH CBOIO II03HABATENIBHYIO NEATEIBHOCTb; HCIOJIb30BAaHUE
3JIEMEHTOB HPUYUHHO-CIIEJICTBEHHOTO U CTPYKTYPHO-(YHKIMOHAIBHOTO aHAJIM3a; ONpPEe/ICHHE CYIIHOCTHBIX XapaKTEPHCTUK M3y4aeMOro OOBEeKTa;
YMEHHE pa3BepHYTO 0OOCHOBBIBATH CYX/IEHUS, 1aBaTh ONpPEACICHNS, IPUBOAUTH J10KA3aTELCTBA; OLEHUBAHNE U KOPPEKTUPOBKA CBOETO MOBEJICHHS B
OKPY’KaIOIIEM MHUDE.

B sTOM HampaBneHMM NPHOPUTETAMHU SIBIISIOTCS: HWCIOJIB30BAHUE MJIS TO3HAHUS OKPYXKAIOLIET0 MHpa pPa3IUYHBIX METOAOB (HaOiromeHus,
M3MEPEHMSI, OIBITHI, SKCIIEPUMEHT); IPOBEACHUE NMPAKTUUECKUX U JJAOOPATOPHBIX padOT, HECIOKHBIX SKCIEPUMEHTOB M ONMCAHUE UX PE3yJIbTaTOB;
UCTIOJIb30BaHUE JIJIsl PELICHHUS TO3HABATENBHBIX 33/]]a4 Pa3INYHbIX HCTOYHUKOB HH(pOpMAIMU; cOOII0IeHHEe HOPM U MPABHJI MOBEJCHHUS B XUMHUECKUX
n1abopaTopusx, B OKpYKarollel cpefie, a Takke MpaBUil 370pOBOro o0pas3a KU3HH.

N3menenus, BHECEHHBIE B y4eOHYIO MPOrpaMMy U UX 0OOCHOBaHHE:
1. JlesTeNnbHOCTHBIN MOAXO0/ OTPa)aeT CTPATErHI0 COBPEMEHHOW 00pa30BaTEeNbHOM MOMUTUKH: MPAKTUKYM AJIS JaHHOTO Kypca Mpesroaraer
IIPAKTHYECKHE pabOThl Pa3HOIO YPOBHA CIOKHOCTH. CuUCTeMa 3aJjaHMi COPUEHTHPOBAHA HE CTOJIBKO Ha NEpeJady «rOTOBBIX 3HAHUID», CKOJIBKO Ha
dbopMupoBaHUEe aKTUBHOM JIMYHOCTH, MOTUBUPOBAHHON K caMo0oOpa3oBaHui0. He TONbKO mpakTHueckue paboThl, HO U CAMOCTOSITENIbHAS TOMAIIHSS



TBOpUecKasi paboTa 1Mo MoMcKy HHPOpPMAINH, 3a/IaHUs Ha TIOUCK HECTaHIaPTHBIX CIIOCOOOB PEIICHHS, CTIOCOOCTBYIOT ITOMY.
2.1lpu BBITIOJIHEHHH TBOPYECKUX pabOT (popMuUpyeTcs yMEHHE OMpeeNsaTh aJeKBAaTHBIE CIIOCOOBI pPElICHHs] Y4eOHOW 3a/ladyd Ha OCHOBE 3aJJaHHBIX
AITOPUTMOB, KOMOMHHPOBATh U3BECTHBIC AITOPUTMBI ICATEIHHOCTH B CUTYAlUSX, HE TPEANONATraloIIuX CTaHAAPTHOTO MPUMEHEHHS OJHOTO M3 HHUX,
MOTHBHPOBAaHHO OTKa3bIBaThCsl OT oOpa3la JeATeNbHOCTH, HMCKaThb OPUTMHAJIbHbIC pEIHICHUs. Y4Yalluecs AOJDKHbI HAay4YUThCS MPENICTaBIAThH
pe3yNnbTaThl WHAUBUAYATbHOW W TPYNIOBON MO3HABATENHHOW NEATEIBHOCTH B (OpME HUCCIIEIOBATEIBCKOTO MPOEKTa, MyOIMYHON Mpe3eHTAIIHH.
Peanuzaius noypo4yHo-TeMaTH4ecKoro MjiaHUpOBaHUS 00ECIIeYUBAET OCBOEHHE O0IIeyueOHBIX YMEHUI U KOMIIETEeHIIMH B paMKax WH(OpPMAaIMOHHO-
KOMMYHUKATUBHOM 1€SITEbHOCTH.

OcHOBHOE cojiepKaHUE aBTOPCKOM MOJTHOCTHIO HANILUIO OTPaKEHHE B TAHHOM pabodeil mporpaMme.
MecTo0 Kypca XUMHH B OCHOBHO# LIKO0JIe

®enepanabHbId TOCYIAPCTBEHHBIN CTaHIAPT MPEAYyCMAaTPUBAECT M3yUYEHUE Kypca XMMHUHM B OCHOBHOM IIKOJIE KaK COCTABHOM YacTH MPEAMETHON
obnactu «EcTecTBEeHHO-HAYYHBIE TIPEIMETHD.

B cooTBeTcTBHU ¢ yUeOHBIM MJIAaHOM Ha M3yYE€HHE XMMHUH B 9 Ki1acce OTBOJIUTCA 2 Haca B HeJeNo, 68 yacoB B rof. [Iporpammoit mpeaycMoTpeHO
MPOBEJICHUE: KOHTPOJIBHBIX pa0boT — 4, MPaKTUYECKUX paboT — 7.

O6yuenne Benércs mo yueOHuky O.C.I'abpuensu, U.I.Octpoymor, C.A.CnaakoB «Xumus 9 Kiacc», KOTOPBIM COCTaBISET €IUHYIO JIMHHUIO
y4eOHUKOB, COOTBETCTBYET (heiepaIbHOMY KOMIIOHEHTY TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa 0a30BOTO YPOBHS U PEaM3yeT aBTOPCKYIO
nporpammy O.C.I"abpuensHa.

B mpomecce 00ydeHHs HUCMONB3YIOTCS Pa3HOOOpa3HbIE METOMBI M TEXHOJOTHH, TaKUe TEXHOJOTHH JMYHOCTHO-OPUEHTHUPOBAHHOTO MOAXO/Aa B
00y4eHnHu, HTHPOPMAIIMOHHO-KOMMYHHUKAaTUBHBIE TEXHOJIOTHH, METO/IbI M NMPUEMBI 3/I0pOBbECOEpErapiero 00y4eHus, MeTol IpOeKTOB, TEXHOIOTUI
JTUCTAHIIMOHHOTO OOYYEHHUS.

B xkauectBe (opM mnpoMeKyTOUHOM aTTeCTAllMM YYalIUXCS HWCIOJB3YIOTCS TPaJWLMOHHBIE JMATHOCTUYECKHE U KOHTPOJBbHBIE pabOTHI,
Pa3HOYPOBHEBBIE TECThI, B TOM YHUCJIE C UCTIOIb30BAHUEM KOMIBIOTEPHBIX TEXHOJIOTHUM.

B cBs13u ¢ ocobeHHOCTAME OpraHu3anuu 00ydeHus B npomesainem 2020-2021 yue6HOM roay B pabouyto porpammy ObLI0 100aBIICHO
JUCTAaHIIMOHHOE O0y4YeHHE.

JucranunonHoe oOyueHue — @opma oOydeHHUs, MpU KOTOPOl HMH(OPMALMOHHBbIE TEXHOJOTHH SBISAIOTCA BEAYLIMM cpelncTBoM. Mcmombiys

3JIEMEHTBI TUCTAHIIMOHHOTO 00YYEHHS YUCHUK MOXET 3aHUMAThCSI CAMOCTOSITEIBHO, IPOCMATPUBATh BUICOYPOKH, PelIaTh 00pa3oBaTeIbHbIC 3a/1a4H.
JIMCTaHIIHOHHOE 00YUYCHHE PACCUUTAHO:
- Ha YYaIIUXCs, KeJTAIOMMX MPUOOPECTH HOBbIC 3HAHUS, YBICUCHHBIX YUCOHBIM MPEIMETOM;
- Ha BBIMYCKHUKOB IIKOJIbI, TOTOBAIIMXCSA K TMOCTYIUICHHUIO B MPO(ECCHOHATbHBIE 00pa30BaTE/IbHBIC YUPEKICHHUS CPEIHEr0 W BBICIIETO
o0Opa3oBaHus;
- Ha TeX, KTO HE MMEET BO3MOKHOCTH MOTYYUTh 00pa30BaTe/IbHbIC YCIYTH B TPATUIIMOHHON (OPME 11O COCTOSIHHUIO 3I0POBBSI.
C 1ernbI0 pean3ainy 3JEMEHTOB TUCTAHITMOHHOTO 00YUYCHHS UCTIONB3YIOTCS CIIEAYIOIINE PECYPCHI:

Tema ypoka | Hcnonb3yeMbliid pecype |




ITonsiTue o ckopocTy XUMHUYECKOM peakunu. Katanus https://resh.edu.ru/subject/lesson/2102/start/
[ToHsiTHE 0 rusIpoK3e conen https://resh.edu.ru/subject/lesson/3123/start/
OO0mast xapakTepucTHKa 3JeMeHTOB VII A—Tpymnis! - raJoreHoB https://resh.edu.ru/subject/lesson/2075/start/
CoeuHeHus rajloreHoB
CepoBonopon 1 cybhuabI https://resh.edu.ru/subject/lesson/2434/start/
KucnopoHble coeIMHEHUs Cepbl https://resh.edu.ru/subject/lesson/2077/start/
Ammuak. Coam aMMOHHUS https://resh.edu.ru/subject/lesson/2078/start/
Docdop u ero coeruHEHUS https://resh.edu.ru/subject/lesson/2073/start/
Kpemuuii u ero coequHeHus https://resh.edu.ru/subject/lesson/2069/start/
CuiidkaTHasi IPOMBIIIIEHHOCTh
OO0m1as XxapakTepuCTUKa METAIIOB https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/1607/start/
Koppo3usi MeTayioB ¥ CiocOOBI 3alUTHI OT Hee https://resh.edu.ru/subject/lesson/3479/start/151187/
OxpaHa OKpyXarolen cpebl 0T XUMUYECKOT0 3arpsi3HEHUs https://resh.edu.ru/subject/lesson/3504/start/151485/

2.Conep:xanne y4eOHOro npeaMeTa U TpedGOBaHMS K YCBOEHHIO IPOrPaMMbl

Kypc xumun 9 kiacca mpenmnojiaraeT HM3y4yeHHE cieayrommx —pasnenoB: «lloBropenune m o0oOIieHHe CBeIEHHMH MO Kypcy 8 Kiaccay,
«XMMHUYECKHE PEAKIHMH B PACTBOpPAX BJIEKTPOIUTOBY», «HeMmeTtaiuibl 1 UX COeMMHEHUs», «MeTamibl U UX COCAMHEHUS», «XHUMHUSA U OKpYKarolas
cpenay, a Take «O000IIeHre 3HaHUH 110 XUMHUH Kypca OCHOBHOM 11KkoJibl. [loaroroska k OCHOBHOMY roCyJapCTBEHHOMY HK3aMEHY»

IloBTOpEeHMe U 00001IeHHE CBeIeHUIT 110 Kypcy 8 Kiacca

bunapusie coenunennsi. OKCUIBI coreo0pa3yroye u Hecojieoopa3yromue. [ uapoKcuapl: oCHOBaHUS, aM(OTEPHBIC THAPOKCU/IBI,
KHCIIOpOJcoAepkKalIie KUcaoThl. CpeaHue, KUciable, OCHOBHbIE U KOMILIEKCHBIE COJIH.

Turnbl cBs3u. Monnsblil TN cBsI3u. KoBaneHTHAs moisipHast ¥ KOBaJIEeHTHAsA HENOJISIpHAs CBsI3b. MeTajinueckas CBA3b

O0600611eHre CBeACHN 0 XUMUYECKIX peakiusax. Kimaccudukaus XuMHUYECKUX peakluii o pa3InyHbIM OCHOBAHUSM: COCTaBY U YHUCITY
pearupyomux 1 00pa3yomuxcsl BEMECTB, TEII0BoMY 3 (eKTy, HampaBICHUIO, HK3MEHEHUIO CTETICHEH OKUCIICHHS 3JIEMEHTOB, 00pa3yOIINX
pearupyroiue BemecTsa, ¢hasze, UCIOIb30BAHUIO KaTaIH3aTopa.

[ToHsiTHE O CKOPOCTH XUMHUYECKOW peakuuu. PaKTOphl, BIUSIONIME HA CKOPOCTh XMMHUYECKUX PEAKIMI: MIPUPOIA PEarupyroluX BEIIECTB, UX
KOHLIEHTpalusi, TeMIlepaTypa, Iolaab CONPUKOCHOBEHUSI, HAIMUUE Katanu3aropa. Karanus.



JleMoHCTpanun
® (O3HaKOMJICHHE C KOJUIEKIUSAMH METAJIIOB U HEMETAJIJIIOB.

O3HaKOMJIEHHE C KOJUIEKIUSAMU OKCUI0B, KUCJIOT U COJEH.

3aBUCHMOCTb CKOPOCTH XMMHUYECKON PEAKIIMK OT IPUPOABI PEarupyrOLIUX BEIIECTB.

3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMM OT KOHIIEHTPALMH PEArupyoLUX BEIIECTB.

3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEaKIMK OT IJIOIAIN COIPUKOCHOBEHUS pearupyroINX BEIIECTB («KUIISIIUHA CIOMW» ).
® 3aBUCHMOCTb CKOPOCTH XMMHYECKON PEAKLIMM OT TEMIIEPATypbl PEarupyoNIX BELIECTB.

JlaGopaTopHbie ONBITHI

1. BzaumozeiicTBie aMMHaKa U XJIOPOBOIOPOAA.

2. Peakuus HeUTpaM3aiyu.

3. HaGmoienue temnoBoro 3pdexra peakinu HeUTpaau3aiuu.

4. BzaumoseiicTBue cepHoil KucinoTsl ¢ okcugom meau (II).

5. Pa3noxxeHue nepokcuaa BOAOPO/Ia C MOMOIIBIO KaTanasbl KapTodesst Ui ChIpoi MOPKOBKH

6. 3aBUCUMOCTbh CKOPOCTH XUMHUYECKON PEeakIK OT IPUPOJIbl pearupyomnx BeIecTB Ha IpUMepe B3auMOIEHCTBUSL PACTBOPOB THOCYIb(haTaHATPUS U

xJiopuza 6apus, THOCYJIb(aTa HATPHUs U COJSTHOM KUCIIOTHI.

7. 3aBUCHMOCTB CKOPOCTH XMUMHUYECKON PEAKIIMK OT IPUPOABI METAIUIOB ITPU UX B3aUMOJEHCTBUHN C COJISTHOW KMCIIOTOM.

8. 3aBUCHMOCTb CKOPOCTU XMMHUYECKOM pEAKLIUU OT MPUPOABI KUCIOT MPU B3aUMOAECHCTBUU HX C KEJIE30M.

9. 3aBHCHMOCTB CKOPOCTH XUMHUYECKOW PEAKIIMK OT TEMIIEPATYPHI.

10. 3aBUCUMOCTD CKOPOCTH XMMHUUYECKOM pEaKLIUU OT KOHLEHTPALUH.

11. 3aBUCUMOCTBH CKOPOCTH XUMHUYECKON PEAKIIMHU OT IUIOIIAIA CONPUKOCHOBEHUS PEArupyrONIUX BEIIECTB.

12. 3aBUCUMOCTD CKOPOCTH XUMHUYECKOM peakLUy OT KaTalau3aTopa.

XHMHYEeCKHE PeaKIMU B PACTBOPAX 3JIEKTPOJIHTOB

[lonsiTie 00 3JEKTPOIUTUYECKON AUCCOLMALMU. DJIEKTPOIMUTHI U HEIJIEKTPOIUTHL. MeXaHHW3M AUCCOLUAIMK AJIEKTPOJIUTOB C Pa3IUYHBIM
XapakTepoM cBs3U. CTeneHb 3eKTPoIuTHYeCKON Aucconnanuy. CuibHbIe U cllabble 3JeKTPOIUTHI.

OCHOBHBIE TIOJIO)KEHUSI TEOPUH AIEKTPOIUTHIECKOM mucconmanui. Kinaccudukamus HOHOB M WX CBOMCTBA. KHCIOTHI, OCHOBAaHUS M CONM Kak
ANIEKTPONIUTHL. VX Kinaccupukanys u AUCCouarys.

OO0mue XMMHMYECKHE CBOICTBA KHUCIIOT: M3MEHEHUE OKPAaCKM HMHJIMKATOPOB, B3aUMOJACHCTBHE C MeTallslaMH, OKCHJAMU U THUIPOKCHIAMU
METAJUIOB U COJIMH. MoJIeKy IsIpHbIe M HOHHBIE (IIOJHbIE U COKpAIEHHbIC) YPAaBHEHUS PEaKLU.
XHWMHUYECKUI CMBICII COKPALIEHHBIX YPAaBHEHUH. Y CIIOBUS IPOTEKAHUS PEAKIIMM MEXKTY JIEKTPOIUTAMH 10 KOHIA. Pl aKTUBHOCTH METAIIIIOB.

OOme XUMHYECKHe CBOMCTBA ILENOYEH: B3aUMOJIEHCTBHE C KHUCIOTaMM, OKCHJAMH HEMETaJlIoB, cojsMmu. OOIiue XMMHUYecKHue CBOMCTBa
HEPaCTBOPHUMBIX OCHOBAHMI: B3aMMOJICHCTBHE C KUCIIOTaMU, PA3JI0KEHNE IIPU HATPEBAHUM.

OO0me XMMHUYECKHE CBOICTBA CPEeHUX COJIEH: B3aMMOJEHCTBHE C KUCIOTaMH, ILEI0YaMH, COJIIMU U MeTallaMu. B3auMoneicTBue KUCIbIX
COJIEH CO IIEJI0YaMHu.



I'uaponus, kak 0OMEHHOE B3aMMOAEUCTBHE cosielt ¢ BOOM. [ Mapoin3 conu CHIIbHOTO OCHOBAaHUS U CJIa00# KUCIOTHI. ['uaponu3 comau cnadboro
OCHOBaHMS U cUJIbHOU KucaoThl. [lkama pH.
CBolicTBa KHMCJIOT, OCHOBaHMM, OKCHJOB U COJIEH B CBETE TEOPHM AIEKTPOJUTHUYECKON TUCCOLMALUU U OKHCIUTEIBHO -BOCCTAHOBHUTEIBHBIX

peaKkuui.
JleMoHCTpaLuH.

¢ lcnblTaHue BEIIECTB U X PACTBOPOB Ha HJIEKTPOINPOBOIHOCTD.

® 3aBHCHMOCTb 3JIEKTPOIIPOBOJHOCTH YKCYCHOM KHCIIOTBI OT KOHLIEHTPALUH.

¢  JIBWKEHUE OKPAIICHHBIX HOHOB B 3JIECKTPUYECKOM ITOJIE.

* OmnpeneneHne xapakrepa cpeibl B paCTBOPax COJIEH.
JlaGopaTopHble ONbITHI.
13. ducconmarus cnabbixX 3JEKTPOIUTOB Ha MIPUMEPE YKCYCHOU KUCIIOTHI.
14. I3MeHeHue OKpacKU MHIUKATOPOB B KUCIIOTHOM Cperie.
15.Peakuus HeUTpanu3auy pacTBOPa MIEIOUN PA3INYHBIMU KUCIOTAMHU.
16. Tlonyuenue ruapoxcuaa meau (I1) u ero B3aumMoIelCTBUE C pa3IMUHBIMU KHUCIOTaMH.
17. B3aumoieiicTBHE CHUIIBHBIX KUCIIOT ¢ okcuioM meau (11).
18. BzaumopeiicTBUE KUCIOT C METAJITIAMHU.
19. KauecTBeHHas peakiysi Ha KapOOHAT-HOH.
20. ITosmyyenue cTyJHI KPEMHUEBOM KUCIIOTHI.
21. KauecTBeHHas peakiys Ha XJIOPHUI- I CyJIb(haT-HOHbI
22. I3MeHeHre OKpACcKd UHANKATOPOB B IIEJIOYHOM Cpejie.
23. B3auMopeicTBHE LIENIOYEN C YIJIEKHCIBIM ra30M.
24. KayecTBeHHas peakiys HA KATHOH AMMOHHUS.
25. Ilonyuenue ruapokcuaa meau (1) u ero paznoxenue.
26. BzaumoeiicTBrue KapOOHATOB ¢ KUCJIOTAMHU.
27. llonyuenue ruapokcuaa xxenesa (III).
28. BzaumozeiictBue *xeinesa ¢ pactBopoM cyibgara menu (11)
IIpakTH4eckue padoThI
1. PemieHne sKCIEpUMEHTANIBHBIX 337a4 110 TeME « IEKTPOJIUTUIECKAsT TUCCOLUALINS

HemeTaibl 4 UX coeUHEHUS
CrpoeHne aTOMOB HEMETAJIOB M MX IosiokeHue B llepmonnyeckoit cucreme. Psan anekrpoorpunarensHocTd. Kpucramumyeckue peméTku
HEMETAJJIOB — MPOCTHIX BELIECTB. AIoTponus U €€ npuunHbl. Ousndeckre cBoNCTBa HeMeTauioB. O01ue XUMUYECKHE CBOWCTBA HEMETAJIIOB:
OKHCIIUTEIbHbIE U BOCCTAHOBUTEIIBHBIE.



l'anmorensl, cTpoeHHE MX aTOMOB M MOJEKYyJ. PU3NYECKHE U XUMHUYECKHE CBOICTBA TaJIOT€HOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB
raJIOTeHOB B 3aBHCHMOCTH OT MX mojiokeHus: B Ilepuoanueckoil cucreme. HaxoxkeHue rajgoreHoB B MpUpPOAE U UX MoiydeHue. buomornueckoe
3HAUEHUE U IPUMEHEHHE TaJIOT€HOB.

['anoreHoBOOPO/IBI U COOTBETCTBYIOIIME WM KHUCJIOTHI: IJIABUKOBas, COJIHAs, OpOMOBOJOpOJHAs, HWOJOBOAOPOAHAS. [ aloreHupsl.
KadecTBeHHBIE peakIMK Ha TaloreHu1-uoHsl. [IpuMeHenne coeiMHEeHN raTloreHoB U UX OMOJIOTHYECKasi pOlb.

O6mrast xapakrtepuctuka 37eMeHTOB VIA-rpymmel. Cepa B mpupone u €€ mojydeHue. AJTOTpONHbIE MOAW(PUKAIMH CEpPhl M WX CBOWCTBA.
XUMHUYECKUE CBOMCTBA CEPBI U €€ TPUMEHEHUE.

CepoBoZOpOJI: CTPOEHHE MOJEKYJIbI, (hU3nMuecKkue U XMMHUYECKUe CBOMCTBA, MoidydeHue U 3HaueHue. CepoBogopoaHas kucnota. Cynbhuasl U ux
3Ha4yeHue. JIIoMuHO(pOpHI.

Oxcup cepri(1V), cepHucTas Kuciora, cyiabpuTsl. KauecTBeHHas peakius Ha CyIb(QUT-HOH.

Oxcun cepsi( V1), cepHast kuciora, cyibdarel. Kpucramioruapars.

CepHasi KMCJIOTA - CHJIBHBIA AEKTpoJuT. CBOWCTBA pa30aBICHHONW CEPHOM KHUCIOTHI, KaK THUIMYHOW KHCIJIOTBHI: B3aMMOJICHCTBHE C METaJlJIaMH,
OCHOBHBIMH U aM(pOTEPHBIMU OKCHJIAMH, OCHOBAHUSAMHU U aM(OTEPHBIMU THIPOKCUIaMH, coyisiMU. KauecTBeHHas peakiyst Ha Cyib(ar-1uoH.

OO6mrast xapakTepucTrKa 3JIEMEHTOB VA-rpynmbl. A30T, CTPOCHHE €r0 aToMa M MOJIEKYJbl. DU3NYECKHe U XUMUYECKAE CBOMCTBA M MPUMEHEHUE
a3oTa. A30T B IPUPOJIE U €ro OHOJIOTHYECcKast POJib.

AMMUak, cTpoeHHe MOJEKYJbl U (U3UYecKHe CBOWCTBAa. AMMUAauHas BOJa,, HAIIATBIPHBIM CHHMPT, TUApPAT amMMuaka. JIOHOPHO - aKLENTOPHBIH
MeXaHU3M 00pa3oBaHMs KaTHOHAa aMMOHMA. BoccTtaHoBuTenbHbIE CBOMCTBa amMmMHaka. Coln aMMOHMA U MX NpUMeHeHne. KauecTBeHHas peakuus Ha
KaTHOH aMMOHMUSI.

Oxcuipl a30Ta: HecoaeoOpa3yolue U KUCIOTHbIE. A30THCTasi KUCIIOTa M HUTPUTHI. A30THAas KMCJI0Ta, €€ MoTy4YeHue U cBoiicTBa. Hutpatsl.

dochop, crpoenne aroma u amiorpornus. Dochuasl. Pochun. Oxcua docdopa(V) u oprodochopnas kuciora. Pocharel. DochopHbIC
ynoopenusi. THCEKTHIIHUIBI.

OO6mrast xapakTepucTHKa 3ieMeHTOB [V A-rpynmbl: OCOOCHHOCTH CTPOEHHUSI aTOMOB, MPOCTHIX BEIIECTB W COCIWHEHWA B 3aBUCUMOCTH OT
nojoxeHuss snemMeHToB B Ilepuoanmdeckoit cucteme. Yriepoa. AoTponHble MoauduKanuu: anmas, rpadut. AMOpQHBIH yriepona: caxa,
aKTUBHUPOBAHHBIN yroib. AncopOuus. XuMUyeckue cBoicTBa yriaepoaa. KokcoxuMmuyeckoe npous3BoJICTBO U ero npoaykius. Kapouabr.

Oxcun yriepona(ll): ctpoenne Momnekyibl, modydeHue u ero coiicrsa. Okcua yraepona(IV): ctpoenne Monekysibl, HOJTYYEHUE U €ro CBOMCTBA.
VYronbHast kucioTa. Conu yroiabHON KUCIOTh: KapOOHATHI U THApoKapOoHaThl. TeXxHUYecKas U MUILEeBas Coaa.

Opranunueckast Xumusi. Y TJ1€BOJIOPO/IBI.

Mertan, 3TaH ¥ MpomaH Kak NnpeaeibHble (HaChIIIEHHBIE) YITIEBOAOPObl. DTUIICH U alleTUJICH, KaK HelpeebHbIe (HEHACBIILIEHHbIE) YTIIEBOJOPOIbI.
CrpykrypHble (GopMyIbl BemiecTB. ['opeHne yrieBoaopooB. Peakiuu AeruIpupoBaHus MpeAeibHBIX YIIIEBOJOpOI0B. KauecTBeHHbIE peakiMyu Ha
HeNpe/eNIbHbIE COeAMHEHNUS.

CroupThl. DTUIOBBIN CIUPT, €r0 MOJTyYeHHEe, IPUMEHEHHE U (U3noIorHuecKoe aeicTBre. TpéxaToMHbIN cnupT raulepuH. KauecTBeHHas peakius
Ha MHOT'OATOMHBIE CIIUPTHL. YKCyCHasi KUCIIOTA - IPEICTaBUTENb Kilacca KapOOHOBBIX KHCIIOT.

KpemHuii, crpoenue ero aroma u csoiicrsa. Kpemuuii B npupoae. Cunmuuuast 1 cuiad. Oxeun kpemuusi(IV). KpemuueBas kucinora u e€ conu.



[Tpon3BoJCTBO cTekia W 1eMeHTa. [IpoayKIMs CHIMKATHON MPOMBIIUICEHHOCTH: ONTHYECKOEe BOJIOKHO, Kepammuka, ¢apdop, dasuc. Ontuueckoe
BOJIOKHO.
Hewmerannsl B npupone. @pakiimoHHasi HeperoHka >KMJIKOro Bo3ayxa Kak crocod MmoyryueHust KUcioposa, a3ora, aprosa. [lomyuenue ¢ocdopa,
KPEMHHS, XJI0pa, H0Ja. DJIEKTPOJIN3 pacTBOPOB.
[TonmyyeHne cepHOM KHMCIOTHI: CBIPbE, XMMM3M, TEXHOJIOTHYECKass CXeMa, METOJ KHUIISIIEro CJos, MPUHLHUIBI TeI000MEeHa, MPOTUBOTOKA U

nupkysaun. Oneym. [Ipon3BoacTBo aMMuaka: CbIpb€, XMMHU3M, TEXHOJIOTHUECKas cXema.
JleMoHCTpanun

¢ Kosyeknus HeMEeTaJIOB.

*  Mojenu KpUCTAIUIMYECKUX PEMIETOK HEMETAIJIOB: aTOMHBIE U MOJIEKYJISIPHBIE.

* (O30HATOP W MPHUHIIMIIBI €0 PAOOTHI

¢ [opeHHE HEMETAIIJIOB - IPOCTHIX BELIECTB: cephl, hochopa, IpeBECHOro yIJIsl.

® OO0pa31pl raJoreHoB - MPOCTHIX BELIECTB.

* BsauMopelcTBHE raJIOT€HOB C METAJUIaMHU.

*  BriTecHeHue xjopa OpoOMOM WM MOJIa U3 PACTBOPOB UX COJIEH

¢  Kouekuus NpUpOIHBIX COEAUHEHUH XJI0pa.

*  BzauMopencTBHUE CEphl C METAJUIaMHU.

* T'openue cepsl B KUCIOpOJE

e  Komnekuus cyab(UIHBIX PYI.

e KauecTBeHHas peakiys Ha CyIb(pUI-HOH

* (OOecuBeuynBaHUE OKPAIICHHBIX TKAHEW U I[BETOB CEPHUCTHIM T'a30M.

*  B3auMoaeicTBUE KOHLIEHTPUPOBAHHOW CEPHOM KUCIIOTBI C MEJBIO.

e  (OOyrnuBaHuE OPraHUYECKUX BEIECTB KOHIIEHTPUPOBAHHOW CEPHON KHUCIOTOM

e Jlnarpamma «CocTaB BO3yXay.

* Bugeodparments! u ciaipl «IITnupn 6azapsi».

¢ [lomyuenue, cobupaHue U pacrio3HaBaHUE aMMHAKa.

*  PazjoxeHue OuxpomMaTr aMMOHHS.

* B3sauMopaencTBUE KOHILIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEJIBIO.

¢ - ['opeHue 4€pHOrO MOpoOXa.

* PaznokeHue HUTpaTa KaJlusg U TOPEHHE JPEBECHOTO YIOJIbKa B HEM

e - O6pa3iel NpUPOAHBIX coenuHeHui pocdopa.

e Topenue docdopa Ha BO3AyXE U B KUCIOPOJE.

¢ [lomyuenue 6enoro ¢ochopa u UCTIBITAHNE €TI0 CBOWCTB

e  Komnekmus «O6pa3iipl IpUPOAHBIX COSAUHEHHUN yTiiepoa»
¢ [loprper H./l.3enunckoro. [lornomenre akTHBUPOBAHHBIM YTJIEM PACTBOPEHHBIX BEIIECTB WIN Ia30B.



®  VYCTpOoWCTBO POTUBOTa3a.

* Mojenu MOJIEKyJI METaHa, 3TaHa, STUJICHA U alleTHIICHA.

B3aumoneiicTBue sTUIeHa ¢ OpOMHOMN BOJION U pacTBOPOM IepMaHIraHaTa Kausl.

OO61ue XuMHUYECKHe CBOMCTBA KUCIIOT Ha IPUMEpe YKCYCHOU KHCIIOTHI.

KauecTBeHHas peakuys Ha MHOTOATOMHBIE CITUPTHI.

Komnekuus «O06pa3ibl NPUPOAHBIX COSTUHEHUN KPEMHHUSD.

Konnekuus crekna, KEpaMUKH, HEMEHTA U U3JEIUN U3 HUX.

Konnekuus npoayKiuu CUIMKaTHONW MPOMBIIIITIEHHOCTH.

Buneodparments! u cnaiiibl «IIpon3BoACTBO CTEKIIA M IEMEHTAY .

Komnekmus «IIpupoansie coeTMHEHNS HEMETAIIIIOBY .

BuneodparmenTs! u cnaiinpl « @pakiioHHast IEperoHKa >KUIKOTO BO3AYXa»

Buneodparments! u cnaiiasl «llonydenne Bogopoaa, KUCIOPOAa U TalOT€HOB 3JEKTPOIUTUYECKUM CIIOCOO0MY.

Monenu anmnaparoB AJis IPOU3BOJCTBA CEPHOM KHCIIOTHI.

Mopens KUIIAIIETO CI0S.

Mosienb KOJIOHHBI CHHTE3a aMMHUAKa.

Buneodparments! u cnaiinsl «[IpousBoctBo cepHoil kucaoTh». " BuneopparmenTs! u cnaiiasl «[Ipon3BoicTBO aMMHaKay.

Komnexuns «CpIpb€ A1 NOTyUEHUS] CEPHOM KUCIIOTBI».

JlaGopaTopHbie ONbITHI

29. Pacno3HaBaHue rajioreHuI-noHOB.

30. KauecTBeHHbIE peaklluu Ha CyIb(aT-HOHBI.

31. KauecTBeHHas peakiysi Ha KATHOH AMMOHHUSI.

32. X¥MUYECKHE CBOMCTBA a30THOM KUCIIOTHI, KaK 3JIEKTPOJIUTA.

33. KayectBeHHbIe peakiiuy Ha GochaT-1oH.

34. ITosryyeHue 1 CBOMCTBA YTOJIBHON KHCIIOTHI.

35. KauecTBeHHast peakiys Ha KapOOHAT-HUOH.

36. [IponmyckaHue yriieKMCIIOro ra3a 4epe3 pacTBOp CUJIIMKaTa HATPHS.

IIpakTH4eckue padoThI

2. VI3ydeHne CBOMCTB COJSTHON KHUCIIOTBHI.

3. 3y4eHne CBOMCTB CEpHON KUCIIOTHI.

4. ITomyyeHre aMMHuaKa U U3y4€HHUE €ro CBONCTB.

5. Ilony4eHue yriaeKucaoro rasa 1 u3yueHue ero cBoicTs. KauecTBeHHas peakiys Ha KapOOHAT-HOH.
Metayibl M MX COeIMHEHUS



[Tonoxenune MeraiuioB B llepuoanyeckoi cucTEME XMMHMUYECKHMX JJeMEHTOB 1. WM. MenxeneeBa, CTpO€HME HX aTOMOB WM KPHUCTAaJUIOB.
Merannuyeckasi CBA3b U METALUIMYECKAsd KpUCTALTNYECKas pemeéTka. @U3ndecKkue CBOMCTBA METAJUIOB: 3JIEKTPO- M TEILIONPOBOAHOCTh, OTpaXarolias
CIOCOOHOCTB, MIACTHYHOCTD. CIIIaBbl YEPHBIE U 1IBETHHIC.

Metajutbl KaKk BOCCTAHOBUTENU. DJIEKTPOXUMHUYECKHUIN psii HanpsbKeHUW. B3anmoneicTBre METauioB ¢ HEMETalIaMU, OKCUAaMH, KUCJIOTaMH,
COJISIMHU. AJTFOMUHOTEPMHUSI.

O6mras xapaktepuctuka 31eMeHTOB [A-rpynmer OKCHIBI M THAPOKCHUIBI MICIIOYHBIX METAUIOB, MX IOJTy4YeHHE, CBOWCTBA, MPUMEHCHHE.
Baxwnerimue cony meao4YHbIX METAJIIOB, UX 3HAYEHHUE B )KUBOM M HEXKUBOW MPUPOJIE U B )KU3HU YEIIOBEKA.

OO6mrass xapaktepuctuka 537eMeHTOB [IA-rpynmbel OKCHUABI W THAPOKCHIBI IIEIOYHO3EMENBHBIX METAUIOB, WX IOJydYeHHEe, CBOWCTBA,
npuMeHeHre. BakHelme coau MenoyH03eMENbHBIX METAJUIOB, UX 3HAYeHHE B JKUBOM M HEXHUBOW MPUPOJE U B KU3HH denoBeka. KapOoHaTel u
TUAPOKAPOOHATHI KAJTBITHS.

XKécTkocTh BOIBI: BpeMEeHHas U MOCTossHHAsA. CrocoObl ycTpaHeHHUsT BPeMEeHHOM kECTKocTH. CrocoObl YCTpaHEHUsI MOCTOSIHHOM JKECTKOCTH.
Nouursr.

CoenuHeHus allOMHUHUS B MpUpoje. XUMHUYECKHE CBOMCTBa amoMuHMs. OCOOEHHOCTH OKCHIA M TUAPOKCHIA aTIOMUHUS KaK aM(pOTEePHBIX
coenuHeHU. BaxkHelye conu aqroMuHUS (XJIOpHI, CyTbdaT).

OcoOenHocTH CTpoeHHsI aToMa skese3a. XKeneszo B mpupoje. Baxkueiimue py sl sxene3a. Oxcunbl u ruapokcust sxene3a(ll) u xeneza(Ill). Conun
xene3a(ll) u sxeneza(Ill). O6HapykeHrEe HOHOB KATHOHOB eJe3a B pacTBOpe. 3HAaUCHHUE COEIMHEHUIT JKere3a.

Koppo3uss xumudeckass U 3IEKTPOXUMHUYECKas. 3aluTa METaIOB OT KOppo3uu. MeTaiasl B MPUpPOJAE: B CBOOOJHOM BHJE U B BHIE
coenuHenuil. [lonarne o metamryprun. YépHas m 1BeTtHas Metauryprus. [lupoMeramnyprus, ruapoMeTauTyprus, JIeKTpoMeTauTyprus. JJoMeHHbIl
nporiecc. [lepepaboTka yyryHa B cTaib. DIEKTPOIU3 PACILIIABOB.

JleMoHCcTpaLun
* B3auMOJEeHCTBUE HATPUSL, JINTHUS U KAJIBLUSA C BOJIOM.
['openne HaTpusi, MarHusi M >kejie3a B KUCIOPOIe.
Bcemnblika TEpMUTHOM CMECH.
B3anmoneiicTBre cMecH MOPOIIKOB CepPhl U JKeJe3a, IIMHKA U CEPBI.
B3anmoneicTBre altOMUHUSA ¢ KUCIOTAMU, HIEJTOYaMHU U BOJOM.
B3anMmopeiicTBue xene3a 1 MEAU C XJIOPOM.
B3aumoneiicTBue Meu ¢ KOHIIEHTPHUPOBAHHONM CEPHOM KUCIOTON M a30THOM KUCIOTOM (pa30aBiIeHHON U KOHLEHTPUPOBAHHOI).
Okpacka mIaMeHu COeTMHEHUSIMH IIEJIOYHBIX METAJUIOB.
Okpacka IIaMeH! COeIMHEHUAMH IIETOUYHO3EMENIbHBIX METAILJIOB .
["amenue n3BecTn BOJOIM.
[Tonydenue KECTKOW BOABI B3AUMOJIEUCTBUEM YTIIEKUCIIOTO C U3BECTKOBOM BOJIOM.
YcTpaneHue BpeMeHHOM KECTKOCTH KUTISTYEHUEM U J0OABKOM COJIBI.
YcTpaHeHne NOCTOSHHOMN )KECTKOCTH 100aBKOM COMBI.
WNoHUTBI ¥ IPUHITUTT UX AEUCTBUS (BUACOPpPArMeHT).



¢ Komnekuys NpUpOJHbIX COEINHEHUN aIFOMUHUS.
*  BuneodparmeHTs! u ciaiiibl «OKCHUJ aTFOMUHUS U €r0 MOIU(BUKALIUN).
¢ Jlonyuyenue aMm(poTEepHOro THAPOKCHIA ATTIOMUHHS U HCCIIeIOBAaHHUE €r0 CBOMCTB.
e  Komtekuus « XMMHUYECKUE HCTOUHUKU TOKAY.
®  Pe3ynbTaTel JUIMTEIBHOIO SKCIIEPUMEHTA 10 U3YUEHHUIO KOPPO3UH CTAIbHBIX M3/IE€TIUI B 3aBUCUMOCTHU OT YCJIOBUH MPOLIECCOB.
¢ Boccranosnenue menu u3 okcuna menu (1) Bogopomom.
*  Buneodparments! u cnaiiapl «[Ipon3BoaCTBO YyryHa U CTAIM».
*  Buneodparments! u cnaiinsl «M3nenust U3 uyryHa v cTanmy.
*  Buneodparments! u cnaiiap! «[Ipou3BoACTBO aTIOMUHUS.
JlaGopaTopHbie ONBITHI
37. B3aumoneicTBHe kerne3a ¢ pacTBopoM cyibgpaTta meau(ll).
38. [Tomy4yeHue n3BECTKOBOM BOJIbI M OMBITHI C HEM.
39. llonyuyenue ruapokcuaos xenesa (1) u (III).
40.KagyecTBeHHBIE peaKIUU Ha KaTHOHBI JKeJe3a.
IIpakTH4eckue padoThI
6. [Tomyuenue sxecTKOM BOJIbI U CITOCOOBI €€ YCTpaHEHHUS.
7. Perienne skcriepMMeEHTaIbHBIX 3aa4 10 TeMe «MeTals».

XuMHSA U OKPYKAKOLIas cpeaa
Crpoenue 3emnu: siApo, MaHTHs, 3€MHasl KOpa, UX XUMUYecKuil coctaB. JIutocdepa u e€ xumuueckuit coctaB. Munepansl. Pyasl. Ocagounsie

noposl. [Tone3nsle nckomnaemple. XUMUYECKUN cOcTaB rupochepbl. XUMHUUECKUI cOCTaB aTMOC(EPHI.
VICTOYHNKH XWMHUYECKOTO 3arps3HEHUs OKpyKamomeid cpensl. [oOanbHBIE 3KOJOTHYECKHE MPOOJEeMBl YellOBeUeCTBa: MApHUKOBBINH 3¢ (exT,
KUCJIOTHbIE JIO’KIH, O30HOBBIE JBIpbl. MeXayHapoJHOE COTPYAHUYECTBO B OOJIACTH OXpaHbl OKPYXarolleil cpeibl OT XUMHUYECKOTO 3arps3HEHUs.
«3enéHast XUMHU».
JdemMoHcTpauMu

* Buneodparments! u cnaiiibl «CtpoeHne 3emMiid U €€ XUMUYecKuid coctany. " Komiekuys MUHepanoB U TOPHBIX MOPO/I.

¢ Komnekuus «Pynpl MeTamioB.

*  Buneodparments! u ciaiapl «[ moGanbHbIe YKOIOTHUECKUE TPOOIIEMBI Y€TIOBEYECTBAY.
JlabopaTopHbIe ONbITHI
41. U3ydeHue rpaHuTa.
42. 3y4yeHne MapKUpOBOK PA3JINYHBIX BUI0B IIPOMBIIIJIEHHBIX U IIPOJOBOJIBCTBEHHBIX TOBAPOB

O0o0meHne 3HAHWH 110 XMMMH 32 Kypc 0CHOBHOM mIK0JbIL. [ToaroroBka k OCHOBHOMY rocy1apcTBEHHOMY 3K3aMeHYy



CrtpoeHue aToMa B COOTBETCTBHHM C MOJIOKEHUEM XUMHUYECKOT0 3ieMeHTa B [lepuoanueckoii cucreme. CTpoeHHe BEIIEeCTBa: XUMHUECKas CBSA3b
Y KPUCTAIUTMYECKUE PEIIETKU. 3aBUCMOCTh CBOMCTB 0OpAa30BAHHBIX DJIEMEHTAMH MPOCTHIX BEIIECTB (METAJUIOB, HEMETAIIIOB, OJIAarOPOIHBIX TA30B) OT
MOJIOXKEHHUs AJIeMeHTOB B [leproandeckoit cucreme. THIIONIOTUST HEOPraHUYECKUX BEILECTB, JieNICHHE UX Ha Ki1acchl U rpynmnsl. [IpeacraBureny.
[lpu3Haku W YCIOBUSI MPOTEKAHHWS XUMHUYECKHAX PEaKIWi. THITONIOTHS XUMHYECKHX PEaKIMid 10 pa3IMYHBIM OCHOBaHHSM. Peaklnnu HOHHOTO
oOmeHa. OKUCIUTENTbHO-BOCCTAHOBUTENbHBIC PEAKIIUH.
XUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB. XapaKTEPHbIE XUMUYECKHE CBOMCTBA CONIEOOPa3yIONINX OKCHIOB, THIPOKCHIOB (OCHOBAHHIA, KHCIOT H
aM(OTEPHBIX TUAPOKCUIIOB), COJIEH.

3.Pe3ybTaThl OCBOCHHUS Kypca XUMHH

ITo 3aBepuieHMH Kypca XMMHHU Ha 3Tarie OCHOBHOIO 00LIero oOpa30BaHUs BBIMTYCKHUKHM OCHOBHOW INIKOJIBI JIOJDKHBI OBJAJETh CIETYIOLIUMHU
pe3yJibTaTaMu:

JIM4HOCTHBIE pe3y/IbTaThl:
1) ocosnanue cBoeit 3STHUYECKON MPUHAJIIEKHOCTH, 3HAHWE UCTOPUH XUMUH U BKJIaJla POCCUICKOM XUMUYECKON HAYKH B MUPOBYIO XUMHUIO;
2) ¢hopmuposanue OTBETCTBEHHOTO OTHOIIECHUS K MO3HAHUIO XMMUHU; TOTOBHOCTU U CIIOCOOHOCTH YHYaIIMXCsl K CAMOPA3BUTUIO U CaMOOOPa30BaHUIO HA
OCHOBE U3YYEHHBIX ()aKTOB, 3aKOHOB M TEOPUN XUMHUHU; OCOZHAHHOTO BBIOOpA U nocmpoeHue MHINBUYyallbHOM 00pa30BaTEIbHON TPAeKTOPUN;
3) ¢popmuposanue 11eNOCTHON €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, HEOTHEMJIEMOM YacThIO KOTOPOIl SIBIIsIETCS XMMUYECKast KaApTHHA MHPa;
4) osnadenue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHUSI HAYKH U OOIECTBEHHON MPAKTUKH, B TOM YHCIIE U XUMHUYECKUM;
5) ocseoenue colMaIbHBIX HOPM, IMPAaBUJ MOBEAEHUS, pojed W (OopM COLMAIbHOM JKM3HU B COLMyME, MPUPOJE U YaCTHOM >KU3HH Ha OCHOBE
HKOJIOTMYECKOM KYJIBTYphI U O€30M1aCHOT0 00paleHMsl C BEIECTBAMH U MaTepHaiaMu;
6) gopmuposanue KOMMYHUKATUBHONH KOMIIETEHIIMM B OOIIEHUM CO CBEPCTHMKAMHU U B3POCIBIMU B Ipoliecce 00pa3oBaTeiIbHOM, OOIECTBEHHO-
10JIE3HOMH, yueOHO-HCCIIe10BaTeNIbCKOM, TBOPUECKON U IPYTUX BUJIOB JAEATEIBHOCTH, CBSI3aHHBIX C XUMUEH..

MetanpeaMeTHble pe3yJIbTaThl:
1) onpedenenue nieneit COOCTBEHHOTO 00yUYEHUs, TOCTAHOBKA U (DOpMYJIMpOBaHUE I ce0s1 HOBBIX 3a/1a4;
2) naanuposanue MyTeil TOCTHXKEHUS JKEIaeMOoro pe3yibTraTta 00y4eHUs! XUMUH KaK TEOPETUYECKOT0, TaK U MPAKTUYECKOTO XapaKTepa;
3) coommuecenue CBOMX ICHUCTBUU C IJIAHUPYEMBIMHU pPE3yJIbTaTaMH, OCYIIECTBIECHHUE CIOCOOOB NEWCTBHI TPH BBIMOJIHEHUH JIA0OPATOPHBIX WU
NPaKTUYECKUX pabOT B COOTBETCTBUH C MIPABUIAMU TEXHUKHU 0€30MaCHOCTH;
4) onpeoenenue NCTOUHUKOB XUMUYECKON HH(OPMALINH, €€ MOITyYeHHE U aHaJIu3, CO3AaHNe NH(OPMALIMOHHOTO IPOJYKTA U €ro IMpe3eHTalus;
5) ucnonv3o6anue OCHOBHBIX HMHTEIUIEKTyaJbHBIX OINEpaLlMil: aHAlW3a W CHUHTE3a, CPABHEHUS W CUCTEMaTH3alMM, 0OOOLIEHHS U KOHKpETU3aluy,
8blsgeHIUe TTPUUNHHO-CIIE/ICTBEHHBIX CBA3EH U nocmpoenue JTOTUYECKOTO PACCYKIACHHS U YMO3AaKIIOUEHHS Ha MaTepuaje €CTeCTBEHHO-HAay4YHOI'O
COJIEpKaHus;
6) ymeHue co3/1aBaTh, IPUMEHATH U PeoOpa30BbIBATh 3HAKU M CUMBOJIbI, MOJIEJIA U CXEMBI JUIsl pelIeHUs y4eOHBIX U MM03HABATEIbHBIX 33/1a4;
7) popmuposanue n pazsumue 3KOIOTMIECKOI0 MBILIUICHUS, yMeHue TPUMEHSTh €ro B M03HAaBaTeIbHON, KOMMYHHKATUBHOM, COLIMAIbHOMN NPaKTHUKE U
mpoeCCHOHATEHON OPUEHTAIINH;



8) eenepuposanue uaek U onpeaeNeHue CpPeCTB, HEOOXOTUMBIX Ul UX PeaTu3alliu.
IIpenmeTHble pe3yJibTaThl:
1).ymenue 0603Ha4aTh XUMHUUECKUE SJIEMEHTHI, Ha3bIBAaTh UX U XapaKTePU30BaTh HA OCHOBE MOJIOKEHUS B nepuoandeckoit cucreme [I.M1.Meneneena;
2).chopmynupoeaHrue N3y4eHHBIX TOHATUIN: BEIECTBO, XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJla, MOH, KATHOH, aHUOH, ITPOCTOE U CI0KHOE BEIIECTBO,
XUMHMUECKasl PEaKysl, BUAbI XUMUYECKUX PEAKLUHI U T.1I.
3).onpedenenue 1o HopMysiaM COCTaBa HEOPraHMUECKUX U OPraHUYECKUX BEUIECTB, BAICHTHOCTH aTOMOB XUMUYECKUX JIEMEHTOB WJIN CTETIEHU UX
OKHCJICHUS;
4).nonumanue MHPOPMAIMH, KOTOPYIO HECYT XUMUYECKHE 3HAKU, (OPMYIIbI, yPaBHEHUS;
YMeHue KacCu(hUIUpPOBaTh MPOCTHIC U CII0KHBIE BEIIECTBA;
5).chopmynupoearue nepuoINIECKOro 3aK0Ha, 00bICHEHUE CTPYKTYPhI U HHPOPMAIIUH, KOTOPYIO HECET MEePHOUUEcKasi CHCTeMa XUMUYECKUX
aneMmeHToB J[.M1.MenneneeBa, pacKkpbITHE 3HAUEHUSI IEPUOANUECKOTO 3aKOHA;
6).ymenue XapaKTepu30BaTh CTPOCHHE BEIIECTBA — BUbl XMMUUYECKUX CBSI3€H U TUIIbI KPUCTANINYECKUX PEIIETOK ;
7).onucanue CTPOSHUSI aTOMOB XUMHYECKUX 3JIEMEHTOB C MOPAIKOBBIMU HOMepamu 1-20 u 26, oToOpakeHHe UX ¢ IIOMOIIBIO CXEM;
8).cocmasnenue HopMyn OKCHIOB XUMUUYECKHUX AJIEMEHTOB M COOTBETCTBYIOIIMX UM THIPOKCHUIIOB;
9).Hanucanue CTPYKTYPHBIX (OPMYI MOJIEKYJIIPHBIX COSMHEHUH U (POPMYIIBHBIX €AMHUI] HOHHBIX COCMHEHUI 110 BaJICHTHOCTH, CTEIICHU OKUCICHUS
WM 3apsly UOHOB;
10).ymenue hbopMyIMpOBaTh OCHOBHBIE 3aKOHBI XMMHUU: TIOCTOSHCTBA COCTaBa BEILIECTB MOJICKYJIIPHOTO CTPOEHHSI, COXPaHEHHsI MACChl BEILIECTB, 3aKOH
ABoranapo;
11).ymenue GopMyaHpOBaTh OCHOBHBIE MTOJIOKEHHSI aTOMHO-MOJIEKYJIIPHOTO YUYEHHUS M TEOPHU AJIEKTPOIUTHUECKOM TUCCOIHALINY;
12).onpeoenenue NpU3HAKOB, YCIOBUN MPOTEKAaHUS U MPEKPAIIECHUs PeaKIuii;
13).cocmaénenue MONEKYISPHBIX YPABHEHUH XUMHUECKUX PEAKIINH, TOATBEPKAAIOMUX O0IINE XUMUUECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCAMHEHUN U OTPaXKAIOIIUX CBSI3U MEX]y KJIacCaMu COETUHEHHI;
14).cocmaénenue ypaBHEHUI peakLMil C y4acTHEM 3JIEKTPOJIMTOB TaKXKe B MOHHOU (hopMe;
15).onpeodenenue N0 XUMUYECKUM YPaBHEHUSAM MTPUHAJJICKHOCTH PEaKuil K ONpeAeIEHHOMY THUITYy WIH BUIY;
16).cocmaénenue ypaBHEHUI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUI C MOMOIIBIO METOA JIEKTPOHHOT 0 OajaHca;
17).npumenenue MOHITUNA «OKHCIEHUE» U «BOCCTAHOBIICHUE ISl XapaKTEPUCTHUKU XUMUYECKUX CBOMCTB BEIIECTB;
18).onpedenenue ¢ TOMOIIBIO KAUECTBEHHBIX PEAKLUI XJIOPUI-, CYIb(aT- 1 KapOOHAT-aHMOHOB U KaTMOHA aMMOHUS B paCTBOPE;
19).00vsacHenue BIUSHUS Pa3IUYHBIX (PAKTOPOB HA CKOPOCThH PEAKIIMIA;
20).ymenue XapakTepHu30BaTh MOJI0KEHUE METAJIJIOB U HEMETAJUIOB B MEPHOAMYECKON CHCTEME 3JIEMEHTOB, CTPOEHHE X aTOMOB M KPUCTAJIIOB, 00IIIHe
¢buznyeckue 1 XUMHUYECKHE CBOWCTBA;
21).06vsacHenue MHOTOOOpa3ns MPOCTHIX BEIIECTB SIBIICHUEM AIJIOTPOIMH C YKa3aHUEM €€ IPUUHH;
22).ycmaHnosnenue pa3Tuauil THIPO-, TUPO — U 3JIEKTPOMETAILTYPIUH U WILTIOCTPUPOBAHHUE 3TUX Pa3IMuuil IpUMepaMH MPOMBIIIIEHHBIX CIIOCO00B
MIOJTyYEHUS] METAIJIOB;



23).ymenue oaéamw 001IyI0 XapakTepucTuKy 3nemenToB I, I, VIIA — rpymm, a Takke Bogopoaa, KUCI0opoa, a30Ta, cepsl, pocopa, yrieposa,
KpEMHUS 1 00pa30BaHHBIX UMH MPOCTHIX BELIECTB U BAXKHEHIIINX COETUHEHUH (CTpOEHHE, HaX0XKACHNUE B IIPUPOJIe, IOJIyUYeHHe, (pusnueckue u
XMMUYECKHE CBOWCTBA, TPUMEHEHHE);

24).ymenue onuchIBaTh KOPPO3UIO METAIIJIOB U CIIOCOOBI 3aIIUTHI OT HEE;

25).ymenue IPOU3BOANTH XUMHUYECKHE pacueThl Mo (hopMyJIaM U YPaBHEHHUSAM pEaKIuii;

26).onucanue CBOWCTB U MPAKTUYECKOT0 3HAUECHUS N3YYEHHBIX OPraHUYECKHUX BEIIECTB;

27).6vinonnenue 0003HAYCHHBIX B IPOTPaMMeE 3KCIIEPUMEHTOB;

28).cobntodenue ipaBua 6€30MaCHON pabOTHl B XUMUYECKOM KaOWHETE.

B pesyabTare udyyeHuss XuMuHM Ha 0a30BOM YpoOBHe B 9 Ki1acce
Y4eHuK Hay4uTCH:

e Jlonumamo
- XMMHUYECKYIO0 CUMBOJIMKY: 3HAaK XUMHUYECKUX JIEMEHTOB, (POPMYJIbI XUMHUECKUX BEIIECTB, YPABHEHUS] XUMHUECKIX PEeaKLUit
- Ba)XHEWIINEe XUMUYECKUE MOHSTHS: BEIIECTBO, XUMUYECKUI AJIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEJIbHbIE aTOMHAsi U MOJIEKYJIspHAsk MaccChl,
WOH, KaTHOH, aHMOH, XMMHYECKas CBA3b, MIEKTPOOTPHULIATENBHOCTh, BAJIEHTHOCTD, CTENEHb OKHUCIIEHMSI, MOJIb, MOJISIPHAs Macca, MOJISIPHBIN
00BEM, pPacTBOPBI, 3JEKTPOIUTHI M HEIIEKTPOIMUTHI, SIEKTPOIUTHYECKAs TUCCOLMAIUS, OKHCIUTEIb U BOCCTAHOBUTEIb, OKHUCICHHE H
BOCCTaHOBJICHHE, TETUIOBOM 3 (PEKT peaKkIii, OCHOBHbIE TUIIBI PEAKIIUil B HEOPraHUYECKON XUMHUU
- (hOpMYyJIHUPOBKU OCHOBHBIX 3aKOHOB M TEOPHI XMMHH: aTOMHO-MOJIEKYJIIPHOTO yU€HUS, 3aKOHOB COXPaHEHHUSI MACcChl BEILECTB, TOCTOSHCTBA
cocTaBa BeLECTB, ABOrajpo; nepuoanyeckoro 3akona JI.M.MenzneneeBa; TEOpUM CTPOEHUS aToMa M YUEHHs] O CTPOESHUM BELIECTBA; TEOPUU
ANEKTPOIUTUIECKON AUCCOUNALNY U YIEHUS O XUMUYECKON PEaKLUU.

* Hazvieamp
- XUMHYECKHE 3JIEMEHTBI
- COEIMHEHUS N3YUYEHHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB
- OpraHMYecKue BellecTBa Mo uxX (opMyle: MeTaH, 3TaH, ATHJIEH, aleTHJIeH, METaHOJ, ATaHOJ], TJHUIEpUH, YKCyCHas KHCJIOTa, TIII0KO03a,
caxaposa

® QOovacuamp
- (U3NYECKUN CMBICT MOPAIKOBOIO HOMEpa XMMHUYECKOIO 3JIEMEHTa, HOMEpa TPYIIbl U MEpHUosa B MEPUOJNYECKON CUCTEME XUMHYECKUX
anemeHToB J[.M1.MeHaeneeBa, K KOTOPBIM JIEMEHT PHUHAJJIEKUT
- 3aKOHOMEPHOCTH MU3MEHEHHsI CTPOSHHSI aTOMOB, CBOMCTB 3JIEMEHTOB B MpeJieiax MaJlbIX MEpHOJ0B U A-TPyII, a TaKXe CBOMCTB 00pa3yeMbIX
MMHU BBICIIUX OKCUOB U THJIPOKCHJIOB
- CYIITHOCTb MPOLIECCa MIEKTPOIUTHIECKON TUCCOIMALIMY U PEaKIIUii HOHHOTO OOMEHa

® Xapaxmepu3zoeambo
- XMMHYECKHE 3JeMEHThl 1-20 Ha OCHOBE HX IIOJIOKEHHMS B IEPUOJMYECKON cHucTeMe XuMmuueckux snemeHToB J[.M.MenneneeBa u
0COOEHHOCTEH CTPOCHUS UX aTOMOB



- B3aUMOCBSI3b M€Ky COCTaBOM, CTPOEHHUEM U CBOWCTBAMHM HEOPIaHUYECKUX BEIIECTB

-XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB (IIPOCTHIX BEIIECTB M COSTMHEHU)
Onpeodenamo

- COCTaB BEILIECTB MO UX GopMyam

- BAJICHTHOCTh U CTCIICHH OKHCJICHUS 3JICMEHTOB B COCIMHCHHUH

- BUJIBI XUMHUYECKON CBS3H B COCIMHEHHIX

- TUTIBI KPUCTAJUIMYECKUX PEIIETOK TBEP/bIX BEIIECTB

-TIPUHA]IICKHOCTD BEIIECTB K OMPEIECTICHHOMY KJIACCy COCTMHECHUM

- TUTIBI XUMUYECKUX PEAKIUN

- BO3MOXKHOCTb MPOTEKAHUS PEaKIUMii HOHHOTO 0OMEeHa

Cocmasnamp

- CXeMbI CTPOCHHS aTOMOB MEPBBIX ABAMIATH JIEMEHTOB Nepuoanyeckoit cucremsl [.M.Menaeneena

- (hopMyIIBI HEOPTaHUYECKUX COEAMHEHUN N3YYCHHBIX KJIACCOB BEILIECTB

- YpaBHEHHUS XUMUYECKHUX PEAKIIUNA, B TOM YHCIIC OKUCITUTEIHFHO-BOCCTAHOBUTEIBHBIX, C TIOMOIIBIO METO/1a AJIEKTPOHHOTO OajaHca
be3onacno oopawamuca

- ¢ XMMHMYECKO Mocy10i1 1 1a00paTOpHBIM 000PY10BaHHEM

IIposooump xumuueckuit IKcnepumenm

- HOATBEPKAAIOIINNA XUMUYECKHI COCTaB HEOPTraHUYECKUX COEAMHEHUIM

- MOATBEPKAAIOMINI XUMUUECKHE CBOMCTBA U3YYEHHBIX KJIACCOB HEOPTraHUYECKUX BEILECTB

- 110 TIOJTYYCHHI0, COOUPAHUIO U PACIIO3HABAHHIO Ta3000pa3HBIX BEIICCTB

- 110 OTIPENICTICHUIO XJIOPHU-, CYIb(aT-, KapOOHAT-MOHOB U MOHA AMMOHMUSI C TIOMOIIBIO0 KAYECTBEHHBIX pPeaKIInii
Botuucnamo

- MacCOBYIO JIOJIF0 XUMHYECKOTO AJIEMEHTa 10 (hopMyJie COeTMHEHUS

- MacCOBYIO JIOJIO BEIIIECTBA B PaCTBOPE

- Maccy OCHOBHOTO BEIIECTBA MO U3BECTHOM MacCOBOM J0J€ IpUMeceit

- 00BEMHYIO JI0JTF0 KOMIIOHEHTA Ta30BOM CMECH

- KOJIMYECTBO BEIIECTBA, 00BEM MITU MacCy BEIIECTBA MO KOJUYECTBY BEIIECTBA, 00BEMY MIIM MAacCe PeareHTOB WJIH MPOyKTOB pEaKIuu
Hcnonvzoeamsb npuodpementvle 3HaAHUA U YMEHUSA 8 NPAKMUYECKOU 0eAMENbHOCHU U NOBCEOHEBHOIL HCUZHU
- st 6e30MacHOr0 OOpaIIeHUs ¢ BEIIECTBAMU M MaTepHallaMy B TIOBCETHEBHOM JKM3HHU ¥ TPAMOTHOTO OKa3aHHUs MEPBOI TOMOIIH TPU 0KOTax
KHCJIOTAMH U IIEJIOYaMu

- IUTsl OOBSICHEHUS OTJICNBHBIX (DAKTOB U IPUPOIHBIX SBICHHIA

- 1711 KpUTUIECKOM OIICHKH WH(OPMAITUHU O BEIIECTBAX, UCIIOIB3YEMBIX B OBITY

Bbll'lyCKHI/IK IMOJYYMT BO3MOKHOCTD HAYYUTHCH:

XapaKTepmoBaTB OCHOBHBIC METOJBI ITO3HAHUA XUMHNYCCKUX 00BEKTOB



Pasnuyate xumMudeckne 0ObEKTHI (B CTaTHKE):

- XUMHUYECKHE JJIEMEHTHI M TTPOCTHIC BEIIECTBA

- METaJUTBI U HEMETAIUIBI (M XapaKTepU30BaTh OTHOCUTEIHLHOCTD MIPUHAICKHOCTH TAKUX OOBEKTOB K TOW WIIM WHOU TpyIIIe

- OpraHNYeCKHe U HEOPTAHUICCKUE COCTUHCHHISI

- TUAPOKCHJIBI (KUCIOPOACOACpKAIINE KUCIOThI, OCHOBaHUS, aM(OTEPHBIC THIPOKCHIBI)

- OKCHJIBI HECOJIeOOpa3yoIIre U cojeoOpasyronre (KUCIOTHbIe, OCHOBHBIE, aM(OTEPHBIC)

- BAJICHTHOCTh U CTCTICHU OKUCIICHUS

- CHCTEMaTHUYECKHE U TPUBHAIBHBIC TSPMUHBI XUMUYECKONH HOMEHKIIATYPBI

- 3HAKOBYIO CHCTEMY B XUMUU

Paznmuuate xuMuyeckue 0ObEeKTHI (B TMHAMHUKE):

- pu3uYeckre U XMMHYECKHE CTOPOHBI MPOIIECCOB PACTBOPCHUS U AUCCOIUAIIIH

- OKUCJIMTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIMU U PEAKIIMH OOMEeHa

- CXeMBI ¥ YPaBHEHUS XUMUICCKUX PCAKITUI

COOTHOCHUTB:

- DK30TEPMHUUECKHUE PEAKIIUN U PEaKIIuu TOPEeHUs

- KaTaJTUTHYECKHUE PEaKui 1 pepMEHTATUBHBIC PEAKIIHH

- MeTaJll, OCHOBHBIN OKCHJI, OCHOBAHUE, COJIb

- HEMETAaJlJI, KUCIIOTHBIN OKCH/JI, KUCIIOTY, COJb

- CTPOEHHUE aTOMa, BUJI XUMHUECKOH CBSI3U, THIT KPUCTAILTUYECKON PelIeTKU U (U3NYECKUE CBOMCTBA BELIECTBA

- HaXOXJICHHE AJIEMEHTOB B IIPUPO/IE M MPOMBIIIIICHHBIE CITOCOOBI UX MOTyYeHUS

- He0OXOIMMOCTh XUMHUECKOT0 IPOU3BOJICTBA M TPEOOBAHUI K OXpaHE OKPYKAIOIIEH CpeIbl

- He0OXOIMMOCTh MPUMEHEHHS COBPEMEHHBIX BEIIECTB 1 MATEPHUATIOB M TPEOOBAHUI K 37J0pPOBheCOCPEIKEHUIO

BreiABUTaTh U SKCHEPUMEHTAIBHO MPOBEPSITh TUIOTE3bI O XUMHUYECKUX CBOWCTBAX BEIIECTB HA OCHOBE MX COCTaBa, CTPOCHHUS U
MPUHAICKHOCTH K ONPEIETICHHOMY KJ1accy (TpyMIie) BEeIIeCTB

[TporHo3upoBaTh CIOCOOHOCTD BEIECTBA MPOSBISITh OKUCIUTEIbHBIC WM BOCCTAHOBUTEIHHBIC CBOMCTBA C yUETOM CTENEHEH OKUCICHHS
AJIEMEHTOB, BXOJISIIUX B €0 COCTAB, a TAKXKE MPOTYKTOB COOTBETCTBYIONINX OKUCIIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKITUI
CocTaBysITh YPaBHEHUS PEAKIUI C YIaCTHEM THUIIHYHBIX OKUCIIUTENICH U BOCCTAHOBUTEIIEH HA OCHOBE 3JIEKTPOHHOTO OanaHca
OnpenensiTh BO3MOXHOCTh IPOTEKAHUS XUMHUYECKUX PEaKIUi Ha OCHOBE JICKTPOXHUMHUYECKOTO PsiJia HAMPSHKSHUH METaJIOB, psaa
AJIEKTPOOTPHUIIATETHHOCTH HEMETAJUIOB, TAOIHUIIBI PACTBOPUMOCTH M Y4€Ta YCIOBHUH IMPOBEICHUS PEAKITHIA

[TpoBOAWTH pacyeThl M0 XUMUIECCKHM (OpMYJIaM ¥ YPABHCHHUSIM



- JUTsI BBIBOJIA (DOPMYIIBI COSTUHEHHSI TI0 MAaCCOBBIM JIOJISIM JIEMEHTOB
- JUTSI IPUTOTOBJICHUS] PacTBOPA C UCTIOIH30BAHUEM KPHUCTAIOTUPATOB
- U HaXOXJICHUS JOJIM BhIXOAAa MPOAYKTA pEaKIHUU MO0 OTHOHICHUIO K TCOPECTHUYCCKU BO3SMOXKHOMY
- ¢ ucnonb3oBanue npasuia ['eit-Jlroccaka 00 00bEMHBIX COOTHOIIICHUSIX Ta30B
- C UCTIOJIb30BAHUEM TIOHSATUH «KMOJIbY, «MMOJIBY, «YUCIO ABOTaApO»
- [10 TCPMOXUMHYCCKHUM YPAaBHCHUAM PCAKIIUU
¢ [IpoBoAUTH XMMHUECKUN FKCIIEPUMEHT C HEYKOCHUTEJIbHBIM COOJIIO/IEHNEM TIPABUII TEXHUKU O€3011aCHOCTH
- TI0 YCTaHOBJICHHIO KAYECTBEHHOTO U KOJMYECTBEHHOTO COCTaBa COCAMHEHUS
- TIPY BBITTOJIHEHUH UCCIIEA0BATEIHCKOTO MPOCKTA
- B IOMAIIIHUX yCIIOBHSAX
L Hcronb3oBarts HpI/IO6pCT€HHI)I€ KIIFOYCBBIC KOMIICTCHIUMN OJI BBIIIOJIHCHUA IIPOCKTOB U y‘~IG6HO-I/ICCJ'IeI[OBaTCJ'H)CKI/IX pa60T 10 HU3YUYCHHUIO
CBOWCTB, CITOCOOOB TIOJTY4YCHUS M PAcIiO3HABAHUS BEIIECTB
e OnpenensiTb UCTOYHUKUA XMUMHUYECKON HHQOpMAIMH, MPEICTaBIsATh CIUCOK MH(GOPMAIMOHHBIX PECYpPCOB, B TOM 4YHCJE M Ha WHOCTPAHHOM
SI3BIKE, TOTOBUTH WH(POPMAIIMOHHBIH MPOAYKT U MPE3CHTOBATH €TI0
* (OOBEKTHBHO OIICHMBATh MH()OPMAIMIO O BEIIECTBAX M XMMHUYECKHX IPOIECCAaX, KPUTHUYECKH OTHOCHTHCS K TICEBIOHAYYHOUW WH(OpMAINH,
HEeI0OPOCOBECTHOM peKlaMe B CPEICTBaX MacCOBOM MH(OpMAIiu
e Co3naBaTh MOJICIIM U CXEMBI JIJISl pEIICHUS YICOHBIX U TIO3HABATEIILHBIX 3a/1a4.

4. Kputepuu ¥ HOPMbI OLlCHUBAHUS
1. YcTHBI OTBET.
Pemenue 3amaun (MUCbMEHHO).
[IpakTudeckast pabora (MMCHEMEHHOE OMUCAHKE IKCIIEPUMEHTA U PEIlICHUE SKCIIEPUMEHTAIBLHBIX 3a71a4).
DKcrnepuMeHTalIbHbIE 3a/1a4U
Konrtponbnas padora (MMCbMEHHO)
JlaGopaTopHbIit OTIBIT (MTUCEMEHHOE OTMCAaHUE YKCIIEPUMEHTA).
Tecr.

NoUvhswDD

KpuTtepun onieHHBaHHUS YCTHBIX OTBETOB M MHChbMEHHBIX paGOT 10 XUMHH

PesynbraThl 00y4eHHUs OLIEHUBAIOTCS MO MATHOAIHLHOM cucTeme. [1pu olleHKe YIUTHIBAIOTCS CIIEAYIONIHE KaYeCTBEHHbBIE TIOKA3aTEeNI OTBETOB:
* nIyOrHa (COOTBETCTBUE MU3YUEHHBIM TEOPETUUYECKUM 00O0OIIECHUSIM);
*0CO3HAHHOCTH (COOTBETCTBHE TPEOYEMBIM B IPOrpaMMe YMEHHSAM MPUMEHSTH MOJIYICHHYIO HH(OPMAIIHIO);



*TIOJTHOTA (COOTBETCTBHUE 00BEMY MPOTPAMMBI i HH()OPMALIUY YUCOHHKA).
[Ipu o11eHKE YUUTHIBAIOTCS YHUCIIO M XapaKTep OMMOOK (CYIIECTBEHHBIE UM HECYIIIECTBCHHBIE).

Cy1iecTBeHHbIE OIMMOKU CBSI3aHBI C HEOCTATOUYHOW TITyOMHON M OCO3HAHHOCTHIO OTBETA (HANpUMEp, YUCHHUK HETIPABUIIBHO YKa3all OCHOBHBIC
MPU3HAKU TIOHATHH, SBICHWN, XapaKTEPHBIC CBOWCTBA BEIIECTB, HEMPABWIHLHO CHOPMYIUPOBAN 3aKOH, NPABWIO U T.J. WIM YYEHHUK HE CMOT
MPUMEHUTh TEOPETHUECKHE 3HAHWS NJIsl OOBSCHEHHS W TPEACKa3aHUsl SBICHUM, YCTAHOBICHHHM MPUYMHHO-CICACTBEHHBIX CBS3€H, CpaBHEHHUS W
KJIacCU(pUKALUU SBJICHUH U T. I1.).

HecymecTBeHHble OMIMOKHU OMpPENESIIOTCS HEMOTHOTOM oTBeTa ( YMyIIeHHWE W3 BUAA KaKOTO-TMOO HEXapaKTepHOTo (hakTa MpH ONHUCAHUU
BEIIIECTBA, mporiecca). K HUM MOYKHO OTHECTH OTOBOPKH, ONHUCKH, JOMYIICHHBIC IO HEBHUMATEILHOCTH (HAampuMep, Ha 2 U 00Jiee YpaBHCHUM peaKIIuii
B MTOJTHOM MOHHOM BHJI omyleHa 1 omuOka B 0003HaUCHUU 3apsijia HOHA).

PesynbraTel 00ydeHust MpOBEPSIOTCS B TIPOIIECCE YCTHBIX M TUCHMEHHBIX OTBETOB 00YUAIONINXCS, @ TAKKE TIPH BHIMTOTHEHUH UMU XHMHYECKOTO
AKCIIEPUMEHTA.

O1reHKa YCTHOT'O OTBETA.

OneHka «5»:

* OTBET IOJHBIA U MPABUJIBHBIN HA OCHOBAHWH M3YUYEHHBIX TEOPHIl;

* MaTepuall U3JI0KEH B ONPEJEICHHON JTIOTUYECKOM MOCIIEI0BATEIbHOCTH, IUTEPATYPHBIM SI3bIKOM;

* OTBET CAaMOCTOSTSIIHHEIM.

OneHka «4»:

* OTBET IOJHBIA U NMPABUJIIbHBIN HA OCHOBAHWH M3YUYEHHBIX TEOPHIl;

* MaTepHall U3JI0KEH B OMpeAeNIeHHON JJOTHYEeCKON MOCIe0BATEIHbHOCTH, IPU 3TOM JIOMYIIEHBI JBE-TPU HECYIIIECTBEHHBIE OLTUOKH, UCIIPABJICHHBIC 110
TpeOOBaHUIO YUUTEIS.

OneHka «3»:

* OTBET IMOJHBIA, HO TIPHU STOM JIOIYIIEHA CYIIIECTBEHHAS OITMOKA WJIM OTBET HETIOTHBIN, HECBSI3HBIH.

OrneHKa «2»:

* IIpU OTBETE OOHAPYKEHO HETMOHUMAHHME OOYYaIOIIMMCS OCHOBHOTO COJIEP)KaHMs YU4eOHOTO MaTepuialia WiW JOIMYIICHBI CYIIECTBEHHBIC OITHOKH,
KOTOpBIC 00YYAIOIIUNACS HE MOXKET UCIIPABUTH MPU HABOAIINX BOMPOCAX YUUTEISL.

Omenka «1»:

* OTCYTCTBHUE OTBETA.

Quenka ymeruil pewiams 3a0ayu.

OtmMmeTKa «5»:

-B JIOTHYECKOM PACCYXJACHUHU U PEIICHUN HET OIMHUOOK,

-33/1aya pelieHa paroHaIbHBIM CIOCOOOM.

OtMmeTKa «4»:

-B JIOTUYECKOM PACCYXJICHUU U PEUICHUH HET CYIECTBEHHBIX OMIMOOK, MPU ITOM 3ajjada pelieHa, HO He pallioHaIbHBIM CIIOCOO0OM,
-JIOMIIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OIHUOOK.




OtMmeTKa «3»:

-B JIOTUYECKOM PACCYKJICHUH HET CYIIECTBEHHBIX OIITHOOK,

-JIOTYCKaeTCs CYIIECTBEHHAs OTNOKAa B MATEMAaTHYECKUX pacueTax.

OTMeTKa «2»:

-MMEIOTCS CYIIECTBEHHBIE OMIMOKU B JIOTHYECKOM PACCYKICHUU U PEIICHUU.

OtMmeTKa «1»:

-OTCYTCTBUE OTBETA Ha 3aJjaHuE.

Ol1eHKa DKCIIEPUMEHTATBHBIX YMEHUH (B IPOIIECCE BBIMOIHEHHS TPAKTUICCKUX PAOOT MO MHCTPYKITUHN)

OTMeTKa «5»:

-paboTa BBIMOJIHEHA TOJHOCTHIO. ClieNaHbl MPaBWIIbHBIC HAOIIOACHUS U BBIBOJIHI,

-9KCTIEPUMEHT OCYIIECTBIICH IO IJIaHY, C YYETOM TEXHUKH 0€30MaCHOCTH | MpaBMJI pabOTHI C BEIIECTBAMU U IPUOOpamH,

-TIPOSIBIICHBI OPTaHU3AIMOHHO-TPY/IOBbIE YMEHHUs (TIOJJEPKUBACTCS YHUCTOTa paboyero Mecrta, MOPSAOK Ha CTOJE, SKOHOMHO HCIIOIB3YIOTCS
PEaKTHUBBI).

OT™meTKa «4»:

-paboTa BBITIOTHEHA, C/IeTaHbI TPABUIIbHBIC HAOTIOCHHS U BBIBOJIBI: DKCIICPUMEHT BBITIOJTHEH HETIOHO WM HAOII0JAr0TCS HECYIIECTBEHHBIE OIIMOKU
B paboTe ¢ BEIEeCTBAMU U MMPUOOPaAMHU.

OTMmeTKa «3»:

-OTBET HEMOJIHBINA, pa0oTa BBIMOJTHEHA MPABWIBHO HE MEHEE YeM HAroJOBHHY JIOMYIIEHAa CYIIECTBEHHas OmUOKa (B XOJE JKCIEpPHMEHTa, B
0o0BsicHeHnH, B oopmieHnn padbotsl, o Th mpu pabore ¢ BemecTBaMu U pUOOpaMu), KOTOPYIO yUaIIUCsS UCIPABISET MO TPEOOBAHUIO YUUTEIS.
OT™meTKa «2»:

-IOTMYIICHBI JIBE WU 00JIee CYIIECTBEHHBIE OIMUOKU B XOJ€ dKCIIEpUMEHTA, B 00BICHEHUH, B odopMiIeHnH padboThl, o Th mpu paboTe ¢ BemecTBamMu
U ipubopamu), KOTOpBIE yJalUiicsi He MOKET UCTIPABUTb.

OtmeTKa «1»:

-paboTa He BBITIOTHEHA,

-TMI0JTHO€ OTCYTCTBUE HKCIIEPUMEHTAIBHBIX YMEHUH.

Or1renka YMEHHH pernaTh SKCIIEPUMEHTAIbHEIC 3a1aUl

[Tpu o1ieHKe ITOr0 YMEHHUS CIeIyeT YIUTHIBATh HAOMIOACHUS YIUTENS U MPEABSIBISIEMbIC YUALTUMCS Pe3yIbTaThl BBIMIOJIHEHHUS OMBITOB.

OTMmeTKa «S5»:

-IInan pemieHus 3aa4n COCTaBIIEH MPABUILHO, OCYIIECTBIICH MOAO0P XMMHUUECKHX PEAKTHBOB M 00OPYI0BaHMUSI, TaHO MOJTHOE OOBSICHEHHUE U CIIETaHbI
BBIBOJIEI.

Ot™meTKa «4»:

-TJTaH PEIICHUS COCTABJICH MPABHUIIBHO,

-OCYIIIECTBIICH MOA00p XUMHUYECKUX PEAKTUBOB U 00OPYIOBAHUSI.

-JIOMYLIEHO He OoJiee JBYX HECYIIECTBEHHBIX OMHUOOK (B 0OBSICHEHUH U BBIBOJAX).




Ot™meTKa «3»:
-TJTaH PEIICHUS COCTABJICH MPABHUIIBHO,
-OCYIIIECTBIICH MMOA00p XUMHUYECKUX PEAKTUBOB U 00OPYIOBAHUSI.
-JIOMyIIIeHA CYIIECTBEHHAS OIIMOKA B OOBSICHEHUH M BHIBOJIAX.
OTMeTKa «2»:
-IOMYLIeHBI ABE U OoJiee OUIMOKH (B IJIaHE PEIIeHus, B TOJ00pe XUMUYECKHUX, PEaKTUBOB U 000pyA0BaHuUs, B O0BSICHEHUH U BBIBOJIAX).
OtrmeTka «1»:
-3aj1a4a HE peIrIcHa.
OlleHKa 33 MMCEMEHHYI0 KOHTPOJIBHYIO paboTy
[Ipu oreHMBaHMM OTBETa ydYallerocsi HEOOXOAMMO UYUTHIBATH KAa4E€CTBO BBIMOJHEHHUS padOTHI Mo 3amaHusM. KoHTpombHas paboTa oIleHWBaeTcs B
LICIIOM.
OTMmeTKa «S5»:
-JlaH TIOJTHBIA OTBET HA OCHOBE M3yUEHHBIX TEOPHIi, BO3MOKHA HECYIIECTBEHHAs OLTHOKA.
OT™meTKa «4»:
-IOMyCTUMa HEKOTOPast HEMOJIHOTA OTBETA, MOXKET OBITh HEe 00Jiee IBYX HECYIIECTBEHHBIX OIIMOOK.
OtMmeTKa «3»:
-paboTa BBIMOTHEHA HEMOTHO (HO HE MEHEe YeM HAIroJIOBHHY ), UMEETCs He 0oJiee OJTHOM CYIIECTBEHHOM OMUOKU U TIPU ATOM 2-3 HECYIIECTBEHHBIE.
OT™meTKa «2»:
-paboTa BBIMOJTHEHA MEHBIIIE YEM HAIMOJIOBUHY,
-MIMEETCS] HECKOJIBKO CYIIECTBEHHBIX OIIMOOK.
OtmeTKa «1»:
-paboTa HE BBITIOJTHEHA.
[Tpu orieHKe BBHIMOTHEHUS MMCEMEHHONW KOHTPOJIBHON pabOTHl HEOOXOAUMO YUYUTHIBATH TPEOOBaHHSI €TUHOTO Opdorpaduueckoro pexuma.
OTMeTKa 3a UTOTOBYIO KOHTPOJIBHYIO pab0Ty KOPPEKTUPYET MPEAMICCTBYIOIINE MPY BHICTABJICHUU OTMETKH 3a MOJIYTOIHE, TO/I.
OlLIeHKA TeCTOBBIX PA0OT:
Kaxxmoe 3amanne B TecTe MMEET CBOIO OAJJIOBYIO OIICHKA B 3aBUCHMOCTH OT CJIOHOCTH 3amaHus. [Ipu mpoBepke Tecta Oamuibl CyMMHUPYIOTCS U
MEPEBOAATCS B IPOLIEHTHI, OTMETKHU BBICTABJISIOTCA 110 CIEAYIOIIUM KPUTEPHUSIM:
OTMmeTKa «S5»:
-CTaBUThCS, €CJIH BBINOJIHEHO HE MeHee 90 % NpeoKeHHbIX 3aJaHul.
Ot™meTKa «4»:
- CTaBUTHCS, €CJIM BBITIOJIHEHO HE MeHee 75 % MpeII0KEHHbIX 3aJaHui.
OtmeTKa «3»:
- CTaBUTHCS, €CJIM BBINOIHEHO HE MeHee 50 % MpeI0)KEeHHbIX 3aJaHui.
OT™meTKa «2»:




-- CTaBUTHCSI, €CIIU BBINIOJIHEHO MeHee 50 % NpeyIoKEHHbBIX 3a1aHuM.
OtrMmetka «1»:
- CTaBHUTHCS, €Il paboTa He BHIMOIHEHA.

KoHTponbHbIE, CaMOCTOSTENBHBIE U MTPOBEPOUYHBIE PAOOTHI MOTYT [0 YCMOTPEHHUIO YUUTENIS OLIEHUBAThCS B COOTBETCTBUU C pa3pabOTaHHON UM
KpUTepHaabHON OanbHOM mkanmol. Illkama gomKHA COMPOBOXKIATHCS MEPEBOJOM B OTMETOUHBIE Oayuibl ( OT «1» 10 «5») M Moka3bIBaTh YPOBHH
YCBOEHHUS MTPOrpaMMbl ( TOHUKEHHBINW, HU3KHM, 0a30BbIN, MOBBIIIEHHBIH, BHICOKHIA).

[Tpu olieHKe BBIMOTHEHNUS MTUCHBMEHHONW KOHTPOJIBHON paboThl HEOOXOJMMO YUUTHIBATh TPEOOBAHUS €IUHOTO OpPorpaduuecKkoro pexuma.
OTMmeTKa 32 UTOTOBYIO KOHTPOJIbHYIO paboTy KOPPEKTUPYET MPEAIIECTBYIONINE TPU BHICTABIEHUN OTMETKH 32 YETBEPTh, TO/I.

5.XapakTepucTHUKa Knacca, BUabl YPOKOB, NPUMEHAEMble TEXHOJI0TUU



9a kiacc

90 kJ1acc

XapakTepucTHKa
KJacca

B 1ieniom oOy4aroruecs Kiacca BeChbMa Pa3HOPOIHBI C TOUKH
3pEHUsI CBOMX WHAWBUIHBIX OCOOCHHOCTEH: MaMsITH,
BHUMaHUs1, BOOOPaKEHHUSI, MBILIUICHHSI, YPOBHS
paboTOCIIOCOOHOCTH, TEMITa SSITEbHOCTH, TEMIICPAMEHTA.
310 00yCIOBHUIO HEOOXOIUMOCTh HCIIOIB30BAHUS B pabOTE C
HUMH pa3HbIX KaHAJIOB BOCHPHUATHS YIeOHOTO MaTepHaa,
pazHo00pa3HBIX GOPM U METOA PabOTHI.

OcHoBHasi Macca ydJamuxcss 00y4aeTrcs COBMECTHO C
nepBoro kiacca. Kiacc 1o TNOBEIEHHIO CIOKOMHBIM,
ynpasisemblil. KosnexktuB cruiodueHHslil. Ilo ypoBHI0
pa3BUTUSI B KJIacC€ MOXKHO BBIICTUTH HEOOJBIIYIO
TPYIIly yYallUXCA C TPOU3BOJIBHBIM BHUMAHUEM,
CIIOBECHO-JIOTUYECKHM BHUJIOM TaMSTH, CMBICIOBBIM
CrocoO0M 3aTIOMUHAHUS M CIIOBECHO-JIOTHUECKUM THIIOM
mpinuienus.  ([ummos, Jyrun, Mo3uH, AKuUMOBa,
JocroeBckas). Y OONBIIMHCTBA YYalIUXCs MpeodiagaeT
HEIMPOU3BOJILHOE BHUMaHHUE c HEBBICOKOH
YCTOMUMBOCTBIO M COCPEJOTOYEHHOCTBIO,  CIIOKHO
MEepeKIIoyaeMoe U TepepacrpeessieMoe; BUJ NaMsTh
npeo0agaeTr o0Opa3HbId C HEKOTOPHIM BKIIOYECHUEM
HSMOIIMOHANILHOM  TaMATH;  CIOCO0  3alOMHUHAHUS
npeo0aaeT MEXaHWYECKUH, HE ONHPAIOIIMIACST Ha
MOHUMAHUE; THUI MBIIUICHUS — HArISAHO-00pa3HBIM.
Oco0oe BHMMaHHE HEOOXOIUMO YJIEIUTh YYalUMCS CO
c1aboi MOTUBAaIlMEl W HU3KUM YPOBHEM Pa3BUTHS
(IeBuyk, CyBoposa, Mopo3oBa, Bacunbesa,
KamatecoB). UToObl BKITIOUNTH BCEX JETEH B pabOTy Ha
ypoKe, cleayeT MNPUMEHSITb WHIANBUAYAIbHBINA IMOIXOJ
KaK npu oTOope yueOHOro coiep KaHus, aJalTUPYsl ero K
MHTEIVIEKTYaJIbHbIM OCOOCHHOCTSIM JeTed, TaKk U TMpu
BBIOOpE (DOPM M METOJIOB €ro OCBOEHUS, MCIOJIb30BATh
HETPaIUIMOHHBIE (OPMBI OpraHU3aIUU JIEATEIbHOCTH,
YacThle CMEHBI BUI0B PaOOTHI.

Bunael ypokos

Crenyer UCIOJIb30BaTh CIEIYIOIME BUIBI YPOKOB: YPOK
OTKPBITUS HOBBIX 3HAHUH, OOpETEHUsI HOBBIX YMEHUH 1
HaBBIKOB, JIEJIOBasi UT'Pa, KOMOMHUPOBAHHBIN YPOK,
NMCbMEHHBIE paOOThI, YCTHBIE OIPOCHI.

VYPOK OTKPBITHSI HOBBIX 3HaHUH, 0OpETEHUs] HOBBIX
YMEHUH U HaBBIKOB, J1€10Basi UTPa, KOMOMHUPOBAHHBIN
YPOK, IUCbMEHHBIE PA0OTHI, yCTHBIE OIIPOCHI

[Ipumensiemble
TEXHOJIOTHH

MPUEMBI TEXHOJIOTUU PA3BUTHSI KPUTUYECKOTO MBIIIICHUS,
po0JIeMHOTO 00yYeHHS, KCO, HHPOPMAIIMOHHO-
kommyHukatuHble (MKT), 3mopoBrecoeperaromiue,
NPOCKTHOE 00YYEHHE, MeIaroruKa COTPY THHYECTBA.

NPUEMbI TEXHOJIOTHU PA3BUTUSL KPUTUICCKOTO
MBIICHHS, KCO, THPOPMAIIMOHHO-KOMMYHHUKATHBHBIE
(UKT), 3mopoBbecOeperaromnine, mpoeKTHOEe 00y4YeHHe,
NeIarOruKa COTPYIHUYECTBA




6.TemaTtnyeckoe niaHupoBaHue yyebHoro marepuana

Ne Tema Konnyecteo [MpaKTnyeckune KOHTpO/ibHbIE

TEMBI yacos paboThl paboThl

1. 0606L1eHMNe 3HaHMI MO Kypcy 8 Knacca. XMMUYECKUE peaKLmn. 6 - -

2. XUMUyeckme peakumm B pacTBopax 10 Ne21 N2l

3. HemeTtannbl U nx coeguHeHns 25 Ne92,3,4,5 Ne22

4, MeTannbl N UX coegMHEHUNA 14 N26,7 Ne3

5. XMUA 1 OKpyXKatloLwag cpena 2 - -

6. 0606LeHNe 3HaHMK N0 XMMUK 332 KYpC OCHOBHOMW LLKOJIbI. 11 - Ne4
nToro: 68 7 4




7.J1oypo4HO-TeMaTH4YeCKOE IJIAHNPOBAHHUE

9 kiacc ba3oBblii ypoBeHb 00pa3oBaHusi

HJIaHI/IpyeMbIe pe3yJabTaThbl

o Tema
I /;[ OcHOBHOe coep;KaHue YPOKa JInyHOCTHBIE
IIpeamerHbie MeTanpeameTrHbie
IloBTOpeHHe M 00001IeHNE CBeeHNIT M0 Kypcey 8 kiacca. Xumuyeckue peakuuu (6 1)
Kaccudukamms bunapusie coequaeHmns. OKCUABI Xapaxkmepuzosams OKCUIBI, PeryasaTuBHbie
1 HEOPTraHUYECKUX coJieo0pasyronue u TUAPOKCUJBI U COJIU TIO TIIAHY: COCTAB, ®opMynUpOBaTh 1IeNb YPOKa U CTABUTH 3aJa4H,
BEIIECTB U UX HeconeoOpasyromiue. [ uapokcumpr: crocoObl 00pa3oBaHMs HA3BaHUH, HEOOXOAMMBIE [Tl €€ JIOCTHKEHUSI, TUTAHUPOBATh
HOMEHKJIaTypa. OCHOBaHHs, aM(DOTEPHBIC THUIPOKCUIBI, | XapaKTepPHbIC CBOMCTBA U MTOJIyUCHHUE CBOIO JICSTEIILHOCTE U IIPOTHO3UPOBATH €€
THIb! XUMAYECKOH KHCIIOPOICOIEPKAIIUE KACTOTHI. Knaccugpuyuposams OKCHUIIBI, pe3yabTaThl
CBS3U Cpennue, KUCIbIE, OCHOBHBIE U TUAPOKCUJIBI U COJIU IO PA3INYHBIM
Ilo3HaBaTeabHBIE
WNucrpykraxk no Th | kommuiekcHble conu. Tunsl CBSA3U — MpU3HAKaAM
CTpouTh JTIOTUYECKUE PACCYKACHHUS,
WOHHAs, KOBAJICHTHAS, METAJUTNYECKas, | Yuemsb MOATBEPKAATH XaPAKTEPUCTUKY
N YCTaHABIMBATh MPUINHHO-CIICICTBCHHEIE CBSI3H,
BOJIOPOIHAS OTETBHBIX IIPEICTABUTENICH KIIacCOB
MIOHUMAaTh, CTPYKTYpPUPOBATh U
JdemoncTpamuu. O3HAKOMIICHHE C HEOPTaHUYECKUX BEIECTB
HHTEPIPETUPOBATH HHPOPMAITHIO,
KOJIJIEKIIUSIMA METAJJIOB U HEMETAJJIOB. | YPaBHEHUSIMU COOTBETCTBYIOIITUX
N MPEJICTABIICHHYIO B CXEMAaTUYHOM BHJIE
O3HaKOMJIEHHE C KOJUIEKIIASIMH peakuumii
. KoMMyHMKATHBHBbIE
OKCHIO0B, KHCJIOT U COJIEH Packpvieams reHeTHUECKYIO CBSI3b o
Ctpouthb pedeBbie BHICKA3bIBAHUS B YCTHOM U
MEXIy KJIacCaMU HEOPTaHMIECKHUX "
o MMMCEMEHHOH (hopMe, apTyMEHTHPOBATEH CBOIO
COEIUHEHNI
TOYKY 3pCHUSA
JIn9HOCTHBIE
dopMUpOBaHUE MO3HABATEILHOIO HHTEPECA K
M3YUYEHUIO XUMHUH, MOTUBAIIMS YIAITUXCS HA
MOJYYE€HHE HOBBIX 3HAHUMN
2-3 Knaccuduxanms O0001IeHE CBEIEHUI 0 XUMUUECKUX Ob6vacHAmMb TOHATHS «XAMHAYECKas Ilo3HaBaTeJibHbIE: OCYLIECTBISATH CPABHEHUE,
XUMHUYECKHX peakmusax. Kinaccndukanms peakuus», «peakluu COeTUHEHNUS, co3/1aBaTh 00OOIIEHNS, YCTAaHABIINBAThH AHAJIOTHH,
peakiuii o XUMUYECKUX PEAKIUN MO Pa3THuIHBIM pasnoxeHus, 0OMeHa, 3aMEeICHUS, KJIACCU(UIIMPOBATH U JICTaTh BBIBOIBI,
Pa3ITUYHBIM OCHOBAHHUSIM: TI0 COCTaBY U YHCITY «peaKkIus HeUTpaau3alumy», «IK30- U CTPYKTYPHUPOBATh UH(OPMAIUIO
OCHOBaHHUSIM pearupyonmx 1 00pa3yIomxcs SHJO0TEPMHUYECKUE PEAKITUNY, PeryasiTuBHbI€: BHIIOJIHATh 3a1aHUS 11O

BEIIIECTB, IO TEIIIOBOMY 3P dEKTy, 1Mo
00paTUMOCTH, 110 arperaTHOMY

«oOpaTuMbIe U HeoOpaTHMbIe
peaKkium», «KroMo- U TeTEPOTCHHBIC

COCTOAHHMIO pCAarupyrommnx BEIICCTB, 110

pCaKInm», KKaTAJIUTHYCCKUC 1

OTIpe/IeJICHHOMY aJTOPUTMY, CPAaBHHBATh
PE3yNIbTaThI C 3TAIIOHOM, PH HEOOXOTUMOCTH
KOPPEKTUPOBATh OMIMOKU CAMOCTOATEIHHO




M3MEHEHUIO CTETICHEH OKUCIICHUS
3JIEMEHTOB, TI0 UCTIOJIH30BAHHIO
KaTajam3aTopa

JlabopaTopHble ONBITHI

1. BzaumoeiicTBre aMMHaKa u
XJIOPOBOJOPO/IA.

2. Peaxmus HedTpamu3ammm.

3. HaGmoaenue temnoBoro s¢dexra
peaKIuy HeHTpaIu3allyy.

4. B3anMojeicTBIE CEpHOI KUCIIOTHI C
okcunom menu (11).

5. Paznoxenne nepokcuaa BOA0Opoa ¢
MTOMOIIIBIO KaTaja3bl KapTodes

HEKATATUTUICCKUE PEAKITHI,
«OKHCIUTEIHHO-BOCCTAHOBHUTEIHHBIE
peaxImm»

Knaccupuyuposames xummdaeckue
pEeaKIHy 1O Pa3IUIHBIM OCHOBAHUSM
Onpedensms CTETIEHU OKACICHUS
3JIEMEHTOB, OKUCIIUTENb U
BOCCTaHOBHTEIIb, ITPOLIECCHI
OKHUCJICHUS 1 BOCCTAHOBJICHUS

KoMMyHMKATHBHBIE: CTPOUTH PEUEBHIC
BBICKA3bIBaHUS B YCTHOM U MHCBMEHHOU opMme;

paboTarth B TpymIe s JOCTIDKEHUS TIeTIH;
BBIpAXKATh U apryMEHTHPOBATH CBOIO TOUKY
3peHUs

JInyHoCTHBIE: POPMHPOBAHNE YMEHUS
YIPaBIATH CBOEH MO3HABATEIBHOMN
JESITENbHOCTHIO; TOHUMAaHUE 3HAYUMOCTH
€CTECTBEHHO-HAYYHbBIX 3HAHUH AJIS1 PeLICHUs
MMPAKTUYCCKUX 3ada4

4-5

ITonsTHE O
CKOpOCTH
XUMHYCCKOU
peakuuu. Karanus

[TonsiTHE O CKOPOCTH XUMHUYECKOU
peakuyu. QaKkToOpkI, BIUSIONINAE HA
CKOPOCTh XMMHYECKUX PEaKIIUH:
MIPUPOJIA PEATUPYIONIUX BEIIECTB, NX
KOHIICHTpAaIMs1, TeMIeparypa, Iiomaib
COINIPUKOCHOBEHHSI, HATNYNE
kartanuzaropa. Karanuz
JdemoHcTpanuu:

- 3aBUCHMOCTb CKOPOCTH XHUMHYECKOM
peakuuu OT NPUPOABI PEarupyIOMINX
BEIIIECTB.

- 3aBUCHMOCTh CKOPOCTH XUMHYECKOM
peaxuuu oT KOHIIEHTpAIHH
pearupyronix BemecTs.

- 3aBUCHMOCTh CKOPOCTH XUMHYECKOM
peaxuuu oT TUTOIA T
COTIPUKOCHOBEHHS pearupyromnmx
BEIIECTB («KHUTISAIIHHA CTIOM»).

- 3aBUCHMOCTb CKOPOCTH XUMHYECKOM
peaxkuuu oT TeMIIepaTypbl
pearupyronx BemecTs
JlaGopaTopHbIe ONBITHI:

6. 3aBHCHMOCTb CKOPOCTH XMMHYECKOH
peakuMu OT NPUPOABl  PEearupyromux

ObvsacHAmMb, 9TO TAKOE CKOPOCTh
XUMHUYECKON peakIuu
Apaymenmuposams BbIOOP €OUHUL
CKOPOCTH XMMUYECKOW pPeaKIiu
Ycemanasnueams npuanHHO-
CIICZICTBEHHBIE CBSI3U Pa3IMYHBIX
(haKTOPOB M CKOPOCTH XUMUYECKOM
peakuum

Habnooams u onucvisams peakunn
MEXY BELeCTBAMHU

ITozHaBaTeabHBbIE: OCYIIECTBIIATH CPAaBHEHUE,
co3/1aBaTh 00O0OIICHNS, YCTAHABIUBATH AHAJIOTHH,
KIacCU(PHUIMPOBATH U JICIATh BHIBOJIBI,
CTPYKTYypUPOBATh HH)OPMAIIHIO
PeryiasiTHBHBIE: BBITOJHATH 33/1aHUS 110
OIIPENEIIEHHOMY aJrOPUTMY, CPAaBHUBATH
PE3YIBTATHI C ITATIOHOM, ITPU HEOOXOAMMOCTH
KOPPEKTUPOBATh OMMOKH CAMOCTOSATEILHO
KoMMyHHKaTHBHBIE: CTPOUTH PEUCBBIC
BBICKa3bIBaHMUS B YCTHOM U MUCBMEHHOM hopme;
paboTath B rpyIIIie AT JOCTHKEHUS TISIIH;
BBIPAXKaTh U apIryMEHTUPOBATh CBOIO TOUYKY
3peHUs

JInuHocTHBIE: HOPMHUPOBAHUE YMEHHSI
YIPaBJISAThH CBOCH MO3HABATEIHHOM
JCATCIBHOCTBIO, IOHMMaHHUEC 3HAYUMOCTH
€CTECTBCHHO-HAYYHBIX 3HAHUM ISl pEIICHHS
MPaKTUYCCKUX 3a/1a9




BEIIECTB Ha MpHUMEpPE B3aMMOJICHCTBUS
pacTBOpoB  THOCyib(daTaHATPUS U
xJjopuaa 6apus, THocyinbhaTa HATPUS U
COJISTHOM KHCIIOTBI.

7. 3aBUCUMOCTb CKOPOCTH XUMHYECKOI
pEaKIiy OT IPUPOIBI METAIIIOB IPH HX
B3aMMOJCHCTBUU C COJITHOW KHCIOTOM.
8. 3aBHCUMOCTb CKOPOCTH XUMHUYECKOH
peakuuyu OT TPUPOIBI KHCIOT IpH
B3aUMOJICUCTBUU HX C JKEIIE30M.

9. 3aBHCHMOCTb CKOPOCTH XMMHUYECKOU
peaKuru OT TeMIEepaTyphl.

10. 3aBUCUMOCTD CKOpOCTHU
XUMHUYECKOUN peakuun oT
KOHIIEHTpAI1H.

11. 3aBUCUMOCTD CKOpOCTH
XMMUYECKOM peakuud OT IUIOLAAn
COTIPUKOCHOBEHUS pearupyommx
BEIIECTB.

12. 3aBUCUMOCTD CKOPOCTH

XUMUYECKOM peaklMy OT KaTaJIu3aTopa.

6 O0600menue n PeryasiTuBHbIE: KOppeKmMuposamp CBOM 3HAHUS
CUCTEMaTHU3aIHs B COOTBETCTBHH C INIAHUPYEMBIM PE3yJIbTATOM.
3HaHUi 10 TeMe THonyuames XuUMHAYECKyI0 HH(OPMAITIH U3

Pa3IMYHBIX HCTOYHUKOB. [Ipedcmasname
HHPOPMALHIO 10 TEME.
JIMYHOCTHBIE: TIPOGOOUMDb OLIEHKY COOCTBEHHBIX
JOCTH)KEHUH B YCBOCHHUHU TEMBI.

XumMnyeckue peakuuu B pactpopax (10 u)

1/7 DNIEKTPOIUTHYECKAS IlonsTue 00 | Xapaxmepuzoeame OHATUS Ilo3HaBaTejbHBbIE: TPOBOANTH HAOIIOACHNUS, 1E1aTh

Jcconuanys JIEKTPOJINTHYECKOI JUCCOLMALNU. | «3JIEKTPOIUTUIECKAS BBIBOZIbI, HHTEPIIPETUPOBATH HH(OPMALIHIO
ONEeKTPONUTBl W HEDJIEKTPOJIUTHL. | JUCCOLHALUA», «IJIEKTPOIUTEDY, | PeryJsiTHBHBIC: BHIIOIHATH 3aJIaHUS 110
Mexanusm JTUCCOLMAINN | «HEIIEKTPOIUTHI» OINpEIETIEHHOMY aITOPUTMY, CPaBHUBATh PE3YJIbTATHI C
JIEKTPOJIUTOB c pasiuuHbeIM | Yemanagnueams NPpUIUHHO- 3TaJOHOM, IIPU HEOOXOAUMOCTH KOPPEKTHPOBATh
XapakTepoM CBSI3H. CreneHbp | CIIEZICTBEHHBIE CBSA3HM MEXKIY OIIMOKHN CaMOCTOSITENTEHO




BJIEKTPOIUTHYECKON JIUCCOLUALINH.
CuibHBIE B CITa0bIe DIIEKTPOIHTHI.
JdemMoHcTpauuu

- WcnipITaHne BEIIECTB U UX PACTBOPOB
Ha 3JICKTPOIPOBOJIHOCTb.
JlaGopaTopHbIii ONBIT

13. Jucconmarnus cIa0bIX
AJICKTPOJIUTOB HA TPUMEPE YKCYCHOM
KHCJIOTHI

MIPUPOAOH IEKTPOIIUTA U
CTETEHBIO €r0 JUCCOLHANU
Ycemanaenusams npuauHHO-
CJIEICTBEHHBIE BSI3U MEXK]LY
THUIIOM XUMHUYECKOU CBS3HU B
NIEKTPOIIUTE U MEXaHU3MOM €0
JUCCOLUALAN

KoMMyHUKATHBHBIE: CTPOUTH PEUEBbI€ BHICKA3bIBAHUSA
B YCTHOH 1 IMCbMEHHOW (opMe; paboTaTh B rpymIe Ajs
JIOCTHKEHUS 1IENN; BBIPa)kKaTh U apTyMEHTHPOBATh CBOIO
TOUKY 3pEeHHUs

JluuHocTHBIEe:  QOpPMHUpPOBaHHWE  TO3HABATEIHHOTO
MHTEpeca K U3yYEHUI0 XUMHUY; TOHUMaHUe 3HaYNMOCTH
€CTECTBEHHO-HAyYHBIX 3HaHUHI TUIA peleHus
MIPAKTHYECKUX 3a]a4

2/8 OCHOBHBIC OcCHOBHBIE TTOJTOKECHHS Teopun | XapaKTeprU30BaTh ITOHATHUS
TTOJIO’KEHUS TEOPUHU | IEKTPOIIMTHIECKOM JUCCOIMAINN. | «CTENEeHb TUCCOITUAIN,
anexTponuTHdeckoil | Knaccuukanys MOHOB U UX CBOWCTBA. | «CHIIBHBIC U CIa0bIe
JUCCOLUAIN Kucnorel, OCHOBaHHMA U COJM Kak | SJIEKTPOJIUTHDY, KKATHOHBD,
OJICKTPOJIUTHI. Nx Knaccm’pmcaum{ n | «KaHUOHBI», «KHCJIOTBD?),
JUCCOIMaNsS «OCHOBAHUS», «COJII»
JdemMoHcTpauuu CocTaBnsiTh ypaBHEHUA
- 3aBHCHUMOCTH JIIEKTPOMPOBOJHOCTH | AIEKTPOIUTHUECKON
YKCYCHOM KHCIIOTBI OT KOHILICHTPAIIMH. JYCCOLMAIIMUA KUCJIOT,
- /JIBmkeHue OKpalleHHBIX HMOHOB B | OCHOBAHWM U COJICH
AIEKTPUIECKOM TIOJIE.
3-4/9- | Xumudeckue O6mme XUMHYECKHE CBOMCTBa | Xapakmepuzosams oOIIHE ITo3HaBaTeJbHbIE: HCIIOIL30BaTh 3HAKOBO-
10 CBOMCTBA KHCIOT KHCJIOT: HU3MEHEHHE OKpPaCKM | XMMHUYECKHE CBONCTBA KUCIIOT C CHUMBOJIMYECKUE CPEJICTBA, OCYIIECTBIISATH HAOIIOACHHS,
KaK 3JIEKTPOJIUTOB WHAMKATOpOB,  B3auMmojeiictBue ¢ | mo3uuuu TOJ] JeNaTh BBIBOJBI, OCYLIECTBIIATH KIacCH(PUKAIHIO,
MeTaJTIaMH, OKCHJIaMH u | Cocmasnsams MONEKYISIPHBIC, WHTEPIPETUPOBATH HH(POPMALINIO, TIPEACTABICHHYIO B

THAPOKCHUIAMH METAJUIOB W COJISIMHU.
MornekysipHble U WOHHBIC (TIOJIHBIC H
COKpalIEHHbIC) YPaBHEHHS PEAKIIHA.
XVWMHUYECKHA  CMBICI  COKpAaIEHHBIX
yYpaBHEHUH.  YCIIOBUS  MPOTEKAHUS
peakuuii MEXIy OAIEKTPOIUTAMH A0
KOHLIA. PsJ1 aKTUBHOCTH METAILIOB.
JlaGopaTopHble ONbITHI

14. V3meHeHne OKpacKd HHAMKATOPOB
B KUCIIOTHOM cpeJie.

15.Peakuusi HeWTpanuzanuu pacTBOpa
WENOYH PA3TUYHBIMUA KUCIIOTAMH.

16. Ilonyuyenune ruapokcuna meau (I1) u

TIOJTHBIE M COKPAIIEHHEIE
WOHHBIE YPABHCHHUS PEAKI[HIA C
YYacTHEM KHCIOT
Apaymenmuposamo
BO3MOYKHOCTB TIPOTEKAHHMS
PEaKIMii ¢ y9acTHEM KUCIIOT Ha
OCHOBe MpaBmiIa beprote u
pAila akTHBHOCTH METAJIIIOB
Habriooamo u onucvieams
PEaKIMU C yIaCTHEM KUCIOT

BUJIC PUCYHKOB U CXEM
PeryjasiTuBHBIE: TTaHUPOBATH CBOIO JIESTEIBHOCTD U
MIPOTHO3UPOBATH €€ Pe3YbTATHI, BHITOIHATE 3aJaHUs
TI0 OIIPEJICIICHHOMY aJrOPUTMY, CPABHUBATH
PE3YIBTATHI C ATAJIOHOM, ITPH HEOOXOIMMOCTH
KOPPEKTHPOBATH OIIHOKH CaMOCTOSTEIBHO
KoMMyHUKATHBHBIE: CTPOUTH PEUEBBIC BEICKA3BIBAHUS
B YCTHOH 1 THCbMEHHOW (opMe; paboTaTh B TpyIIe AJIs
JOCTIDKEHHMS 1IeIH; BEIPaKaTh U apryMEHTHPOBATh CBOIO
TOYKY 3pCHHUS

JInuHocTHBIe: (DOpMHUpOBaHWE ETUHOW ECTECTBEHHO-
HAy4YHOW KapTHHBI MHpa, (QOPMUPOBaHHE YMEHUS
TpPaMOTHOTO OOpalleHHsi C BEIIECTBAMHU B OBITY U




€ro B3aMMOJCHCTBUE C Pa3IUYHBIMU
KHCIIOTaMHU.

17. B3auMoneiicTBUE CHIIBHBIX KHUCJIOT
c okcugoM meau (II).
18.  BzaumopeicTBue
MeTaJUIaMH.

19.  KauecrBeHHas
KapOOHAT-HOH.

20. Ilomyuenme CTyAHS KpPEMHHEBOM
KHCJIOTHI.

21. KauecTBeHHas peaknus Ha XJIOPU-
WK Cynb()aT-HOHBI

KUCJIOT C

peaknms ~ Ha

5/11 XuMHyeckue OOmme xuUMUYecKue CBOMCTBa | Xapaxmepuzoeams o0lIne
CBOICTBa LIEeN0Y€ei: B3aUMOJICHCTBHE C | XUMUYECKHUE CBOMCTBA
OCHOBAHMM KaK KHCJIOTaMH, OKCHJIaMH HEMETaJIJIOB, | OCHOBaHM ¢ mo3utuu TOJ]
ANEKTPOIUTOB conmssmu. O0mme xuMudeckue cBoiictBa | Cocmagnams MONEKYISPHBIE,

HEPaCTBOPUMBIX OCHOBAHWI: | TTOJHBIE U COKpAIIEHHBIE
B3aUMOJICUCTBHE c KHCJIOTAMY, | MOHHBIE YPAaBHEHUS PEAKLUH C
pa3ioxeHue Ipy HarpeBaHUU. y4acTHEM OCHOBaHUI
JlaGopaTopHbIe ONBITHI Apeymenmuposams

22. VI3MeHeHne OKpAacKW HHIUKATOPOB | BO3MOXXHOCTH IMPOTEKAHUS

B ILEIIOYHOU cpene. peakuuii ¢ ydacTueM OCHOBAHUM
23. BzamMmopneicTBHE IIeloued € | Ha OCHOBE NpaBuiia bepromne
YTIIEKUCIBIM Ta30M. Habniooams u onucvieame

24. KadecTBeHHasl peakiys Ha KaTHOH | peaKkIUH C yYaCTHEM OCHOBAHHI
aMMOHHUSL.

25. llonyuenne ruapoxcuna meau (11) u

€ro pasJIoKeHHe.

6/12 XumMuyeckue OO0mue XMMUYECKHE CBOWCTBA | Xapakmepuzoeamb 00N
CBOICTBA COJIEH KaK | CPEJHUX COJIE€il: B3aUMOJEHUCTBHE C | XUMHUYECKHE CBOMCTBA COJIEH C
ANIEKTPOIUTOB KHCIIOTaMH, [IeNI0YaMH, COIMsAMH | | mo3uiuu TO]]

MeTajulaMH. B3anmozeicTBue KHUCIIBIX
COJICH CO IEIOYaMH.

JlaGopaTopHbIe ONBITHI

26. BsaumopnelicTBue KapOOHATOB ¢
KUCIIOTaMH.

27. TlonmyueHue THJPOKCHJIA JKelie3a

Cocmasnames MONEKYJIApHBIE,
IMOJIHBIC Y COKPAIICHHBIC
WOHHBIE YpaBHEHUS peakiuii ¢
y4acTHeM coJjiei
Apeymenmuposameo
BO3MOYXHOCTb IIPOTEKAHUS

XUMHYECKOH JabopaTopuu




(11D).
28. B3aumopmelictBue  xenes3a ¢
pactBopoM cyibdara mean (11)

peaKkuuii ¢ yyacTUEM COJEM Ha
OocHOBe npaBuia bepromie u
psiaa akTUBHOCTH METAJIIOB
Habniooams u onucvieamo
pEaAKILMHU C YYaCTUEM COJIEN

7/13 Ilonsarue o IMupponus, Kak  oOMeHHoe | Ycmanasnuseams 3aBUCUMOCTD Ilo3HaBaTeabHBIE: HCITOJIH30BAThH 3HAKOBO-

TUAPOJIA3E COJICH B3aMIMOJCHCTBHE COJIEH C  BOJOM. | MEXKAYy COCTABOM COJH H CUMBOIIMYECKHE CPEJICTBA I PACKPBITHS CYITHOCTH
[M'uaponus conu CUIIBHOTO OCHOBAHUS U | XapaKTepOM €€ TUAPOIN3a MIPOIIECCOB, YCTAHABIMBATH AHAJIOTHH, JIEIaTh BHIBOIBI,
cmaboii  KUCIOTHL. ['mapomus comu | Ananuzuposams Cpely pacTBopa | COCTaBIATh MH(OPMAIUIO B BUJIE TaOJIHII, CXEM,
c1aboro  OCHOBaHHS W  CHJIBHOH | C TIOMOIIBIO HHIUKATOPOB OTIOPHOTO KOHCTICKTA
kucioTsl. [xama pH. Ilpocno3zuposams THTI PeryasiTHBHBIE: TUTAHUPOBATH CBOIO JICITEILHOCTD
JemMoHcTpanuu TUAPOJIN3a COJU Ha OCHOBE MIPOTHO3UPOBATH €€ PE3YJIbTATHI, BHITOIHATH 3a/1aHUS
OnpeneneHue xapakTepa Cpe/sl B aHanms3a ee QOpMyJIbl IO OIpPEAEICHHOMY aIrOpPUTMY, CPABHUBATh
pacTBopax cojei PE3yIBTaTHI C STAIIOHOM, IPH HEOOXOTUMOCTH

KOPPEKTUPOBATh OIIMOKH CAMOCTOSTEIBHO
KoMMyHHKAaTHBHBIE: CTPOUTH PEUYEBHIE BHICKA3BIBAHUS
B YCTHOW ¥ IUCBMEHHOU (hopMe; paboTaTh B TPyIIIE IS
JIOCTIKEHUS 1IETTH; BBIpaXaTh U apTYMEHTHPOBATH CBOIO
TOYKY 3PCHHUS
JInyHocTHBIE: (OPMHUPOBAHHE YMEHHS YIIPABIATH
CBOCH ITO3HABATEILHON JICITEIIHHOCTHIO

8/14 [IpakTnueckas CBOICTBa KHUCIIOT, OCHOBAHHIA, Ymemw oOpamarbest ¢ IHo3HaBaTeJbHbIE: CAMOCTOSATENIBHO ITPOBOAUTH

pabota Ne 1 OKCHUJIOB U COJICH B CBETE TCOPUU nabopaTOpHBIM 00OPYTIOBAaHHEM U | HAOIIOJICHHSI, NCIIOIh30BaTh 3HAKOBO-CUMBOJIMYCCKHUEC

Perenne AIEKTPOTUTHICCKON JTUCCOIMAIINN 1 HarpeBaTeILHBIME PUOOPaAMU B CpencTBa ISl PACKPBITHS CYIITHOCTH TIPOIIECCOB,

AKCIIEPUMEHTANBHBI | MPEICTABICHUA 00 OKHCITUTEITHHO- COOTBETCTBHH C TTPaBUIAMH yCTaHABJIMBATh AaHAIOTHH, (DOPMYITUPOBATH BEIBOIBI

X 3aJ71a4 10 TeMeE BOCCTAHOBUTEJIBHBIX PEAKIIMIX TEXHUKHU 0€30I1aCHOCTH PeryasiTuBHbBIE: TUIAHUPOBATH CBOIO AESATEIBHOCTD U

«DAEKTPOIUTHUECK Habnrooamo u onucvieamo MIPOTHO3UPOBATH €€ PE3YJIbTATHI, BHITOIHATH 3a/1aHUS

ast JUCCOLMALIU.
Nuctpykrax no Th

CBOICTBA JIEKTPOJINTOB
Dopmynupoeamsv BbIBOABI 110
pe3yibTaTaM IpOBEICHHOTO
JKCIIEPUMEHTA

TI0 OIIPEJICIICHHOMY aJrOPUTMY, CPABHUBATH
PE3YIBTATHI C ATAJIOHOM, ITPH HEOOXOIMMOCTH
KOPPEKTHPOBATH OIIHOKH , CAMOCTOSTEILHO 0pOPMIIATE
OTYeT

KoMMyHHKATHBHBIE: CTPOUTH PEUECBBIC BHICKA3BIBAHUS
B YCTHOH 1 IMCbMEHHOMW (opme; paboTaTh B IpyIIe A
JIOCTIDKCHUS TIETTH; CTPOUTH YPPEKTUBHOE
B3aMMOJICHCTBHE C YUUTEIIEM H OJJHOKJIACCHUKAMH
JInuHocTHbIe: HOPMHUPOBAHKE IO3HABATEIBHOTO
MHTEpeca K M3YUYEHHIO XUMUH, GOPMUPOBAHUE YMEHHUSI




IPaMOTHOTO OOpAIlleHHs C BEIIECTBAMHU B OBITY U
XUMHUYECKOH J1ab0opaTopuu

9/15 O06001eHre 1 cCUCTeMaTH3aIsl 3HAHUN TI0 TeMe « XMMHUYECKUE PEaKIUH B PACTBOPAX EKTPOIUTOBY
10/16 | KonTponbhast padota Ne 1 o Teme « XMMHYECKHE PEaKIMK B paCTBOPaX DIIEKTPOIUTOBY
HemeTayibl 1 ux coequHeHus (25 1)

1/17 OO6mras CrpoeHne aTOMOB HeMETAWIOB | OObACHAMb, UTO TAKOE Ilo3HaBaTeJbHBbIE: CO371aBaTh 00001IeHNS,
XapaKTepHCTHKA n ux mnonoxenne B llepmommueckoil | HEMETAIIBI yCTaHaBIMBaTh AHAJIOTWH, JIeNaTh BBIBOABI. [lomydaTh
HEMETAJLIOB CHCTEME. Psn 3JIeKTpOOTpULATENBHOCTH. | Xapakmepu3oeams XAMUYECKHE | MHOPMALMI0 W3 pPa3IM4YHbIX  HCTOYHHKOB U

Kpucrannnueckue PEIIETKY | JIEMEHThI-HEMETaLIbI, UX peoOpa3oBBIBATH €€
HEMETAUIOB — TPOCTBHIX BEIIECTB. | CTPOEHHE, PU3HYECKUE 1 PerynsituBHbie: QOpMyITUpoBaTh IeJb ypoKa U
AnnoTtponus u ed MIPUYUHBL. | XMMHUYECKHE CBOICTBA MPOCTHIX CTaBUTh 3aJaud, HEOOXOAWMBIE U €€ JOCTIIKCHHS,
@dusnyeckne CBOMCTBA HEMETAIOB. | BELIECTB-HEMETAIOB IUIAHUPOBAThH CBOIO JESTENbHOCTh M IPOTHO3UPOBATH €€
Oo6mme XUMHUICCKUE cBoiicTBa | [Ipedckazvigams CBOWCTBA pe3yIbTaThl; paborath B COOTBETCTBHH c
HEMETAJIOB: 3JIEeMEHTOB-HEMETAIIIIOB B MIPEUIOKEHHBIM aJlTOPUTMOM, CBEPSATH CBOM JIEHCTBUS C
OKHUCIIUTENIbHBIE U BOCCTAHOBUTENBHBIE. | 3aBUCUMOCTH OT UX MOJIOKEHUS LEJIBIO
JdemoncTpanuun B I[ICXD KoMMyHUKAaTHBHBIE: CTPOUTH PEUYEBBIE BHICKA3bIBAHUS
Konneknus HemeTaos. Yemanaenueamv npuarHHO- B YCTHOM ¢dopwme, CTPOUTH a¢dexTuBHOE
Mojenn KpUCTAJUIMYECKHX PEIETOK | CIEACTBEHHBIE CBSI3U MEXITY B3aUMOJICHCTBHE C OJHOKJIACCHUKAMH, BBIpAXaTb U

HEMETAJLJIOB! aTOMHBIE U | CTPOCHHEM aTOMa, XUMUYECKOU apryMEHTUPOBATh CBOIO TOUKY 3PEHHS
MOJIEKYJISIPHBIE. CBSI3bI0, TUTIOM JlnynoctHble:  DopMUpOBaHHE  IMO3HABATEIHHOTO
O30HATOP W MPHHIUIIEI €T0 paboTHI KPUCTAJUTMYECKON PEIIETKH UHTEpeca K U3YyYCHHI0O XUMHH, (QOPMHUpPOBAHHE
I'opeHne HeMETaIOB - MPOCTHIX HeMeTaJlla ¥ €r0 COeIMHEHU 1 HAy4YHOTO MHUPOBO33PEHMS, IOHMMAaHHE 3HAYUMOCTH
BEIIECTB: cepbl, pocopa, ApeBecHOro | PU3MYECKUMHU CBOHCTBAMH €CTECTBEHHO-HAY4YHBIX 3HAHWUH VIl peLIeHHus
YIS, JTAHHOTO HEMETaJjia U ero MPAKTHYECKUX 3a]a4

COECIMHEHHUH

Loxazviéams OTHOCUTEIBHOCTD

HOHATHH «MEeTauD» U

«HEMETaJI»

2/18 OOuas l"anmorenst, CTpOECHHE ux | Xapaxmepusoeams CTpOEHHE, Ilo3naBaTenbHbIE: WCIOJIB30BaTh 3HAKOBO-
XapaKTepUCTUKA aTOMOB M MoneKysl. QDusmueckue u | QU3NUECKHE U XUMUYECKHUE CUMBOJIMYECKNE CpEACTBA JUIL pELICHHs  3ajay;
HemeTayuioB VII-A | XuMHUeckne  CBOWCTBAa  TaJIOT€HOB. | CBOWCTBA, MOydYeHHUE U co3maBaTh 000OIIEHMs, YCTaHaBIWBaTh aAHAJIOTHH,
TpyTIIbI — 3aKOHOMEPHOCTH H3MEHEHHUs CBOICTB | MPUMEHEHUI raJloreHoB B nenatb  BeiBoAbl.  llomydaTs  umHpOpManuio U3
TaJIOTEHOB. TaJJOTCHOB B 3aBHCHMOCTH OT HX | IJIaHE 00Iero, 0coOEHHOTO U PasIn4HBIX HCTOYHUKOB U IPE0Opa30BhHIBATH €€




Nuctpykrax no Th

IIOJI0KECHUS B ITepunonnueckoit
cucreMe. HaxokJaeHHe TraloreHoB B
TpHUpo/Ie u nx MOJTyYeHHE.
buonorunyeckoe 3HaYCHUE u
MIPUMEHEHUE TaJIOTEHOB.
JdemoHcTpanuun
OOpa3rel  TAJIOTEHOB -  MPOCTBIX
BEIIECTB.

BzaumonelicTBue  rajoreHoB ¢
MeTaJTaMH.

CAUHHUYHOT' O

Ycemanasnusames npuanHHO-
CIIEJICTBEHHBIE CBSI3H MEWKIY
CTPOEHUEM aTOMa, XUMUYECKOU
CBsA3b10, TUIIOM
KPUCTAJNINYECKOHN pEIETKU y
TaJIOTCHOB W (hM3WYCCKIUMU
CBOMCTBaMU HTHX BEILIECTB

PerynsituBHbie: QOpMyITUpoBaTh IeJb ypoKa U
CTaBUTh 3aJa4d, HEOOXOIWMBIE ISl €€ IOCTHKEHHS,
IUTAaHUPOBATH CBOIO JIESITEIFHOCT M IIPOTHO3HUPOBATH €€
pe3yibTaTel;  paboTaTh B COOTBETCTBHH  C
MPEAJIOKCHHBIM AITOPUTMOM, CBEPSTH CBOM JIEHCTBUS C
ETIBI0

KoMMyHHKaTHBHBIE: CTPOUTH PEUEBBIC BHICKA3BIBAHHS
B YCTHOH dopme, CTPOUTH s pexTrBHOE
B3aUMOJICHCTBHE C OJHOKJIACCHUKAMH, BBIpAXaTb U
apryMEHTUPOBATh CBOIO TOYKY 3PCHHUS

Brrtecnenue xmopa 6poMoM WM HOAa JInyHoctHble:  POpMUPOBaHME  IO3HABATEIBHOIO
13 pacTBOPOB UX COJNEH UHTEpeca K HU3YyYCHHI0O XUMHH, (OpPMHUpPOBaHUE
HAay4YHOTO MMPOBO33PEHUSI, MOHUMAHUE 3HAUYUMOCTH
3/19 CoennneHust T"anorenoBoOpOIBI u | Xapaxmepuzoeams COCTaB, €CTECTBEHHO-HAYYHBIX 3HAHUU JUTSL pereHus
raJloreHoB. COOTBETCTBYIOIIIHE UM KUCJIOTHL: | (U3NYECKUE U XUMHUYECKHE MIPaKTUYECKUX 3a7a4
IJIABUKOBAS, COJISIHAs, | CBOWCTBA, MOJIyYCHUE U
OpOMOBOJIOPO/IHASI, HWOJOBOJOPOJHAS. | TPIMEHEHUE COeTNHEHHIA
lanorenunpl. KauecTBeHHBIE peakIUM | TaloreHoB
Ha TrajoreHuA-uoHbL. Ilpumenenue | Hazvigams coeAUHEHUS
COCIMHEHUN  TaJIOT€HOB u WX | TaJOT€HOB MO (opMyJie ’
Oonoornyeckas poib. cocmagnams (HOPMYIIBI IO UX
JeMoHcTpanun Ha3BaHUIO
Konnexuuss nmpuponHeIX cOeUHEHMH | Yemawnasnusams mpUUNHHO-
XJIopa. CJIEJICTBEHHBIE CBSI3U MEXKIY
JlaGopaTopHbIii OIBIT 29. | cTtpoeHHEM aToMa, XUMHUIECKOM
KauecTBeHHass peakuusi Ha XJIOPUI- | CBSA3BIO, THUIIOM
HOHBI KPUCTANINYECKOHN pELIETKU y
TaJIOTeHOB W (M3HYECKUMHU
CBOMCTBaMH 3TUX BEIECTB
Buvinoaname pacueTsl no
XUMHYECKUM POpMyTIaM U
YPaBHEHUSIM peaKLUil,
MPOTEKAIOIINX C yUYaCTHEM
COEIMHECHHH TaJOreHOB
4/20 [IpakTuueckast ConsHas KACI0Ta KaK CHITBHBIN Ymems obpamarbes ¢ ITo3HaBaTeJibHbI€: CAMOCTOSATENIBHO MTPOBOJAUTH
pabota Ne 2. 3NEKTPONUT. TUNNYHBIE PeaKLIUN nabopaTopHBIM 000pyIOBaHUEM HaOII0ICHNS,_MCIIOJIb30BaTh 3HAKOBO-CHMBOJIMYECKHUE

«/3yuyeHue cBOHCTB

KHCJIOT, XapaKTCPHbIC OJIA COJITHOM

W HarpeBaTeNbHBIMY TPHOOpaMH

CpCACTBA AJIA PACKPLITHA CYITHOCTHU IMPOLECCOB,




COJISHOM KHCIIOTBI».
WNucrpykrax no Th

KHCJIOTBI: B3aNMOJEHCTBHE C
MeTajlaMH, OCHOBHBIMH U
amM(OTEepPHBIMHI OKCHIAMH,
OCHOBaHMSIMU ¥ aM()OTEPHBIMHU
TUApPOKCUIaMHU, cosimu. KauecTBeHHas
peakus Ha XJIOPHUI-HOH

B COOTBETCTBHU C MPaBUIAMHU
Tb

Habnrooams cBOlicTBa
3JIEKTPOJIUTOB U TIPOUCXOJISAIINX
C HUMH SBJICHHUI

Habnrooamo u onucvieamo
pEaKIuA C yIacTHEM
3JIEKTPOJIUTOB

Dopmyauposams BBIBOBI 110
pe3ynbTaTaM MPOBEACHHOTO
JKCIIEPUMEHTA

yCTaHaBIUBATh aHAJIOTUH, HOPMYIHPOBATH BEIBOIBI
PeryasiTuBHbIE: IIJIAHUPOBATH CBOKO JIESATENILHOCTD U
MIPOTHO3UPOBATH €€ PE3yIbTATHI, BHITIOTHATH 3aIaHUS
TI0 OIIPEJIeICHHOMY aJrTOPUTMY, CPAaBHUBATh
PE3YIBTATHI C ATAJIOHOM, ITPH HEOOXOAMMOCTH
KOPPEKTHUPOBATH OIIHOKH , CAMOCTOSTEIHHO 0(OPMIIATH
OTYeT

KoMMyHMKaTHBHBIE: CTPOUTH PEUEBbIC BHICKA3bIBAHNUS
B YCTHOH 1 IMCBMEHHOW (opme; paboTaTh B IpymIe Ajs
JIOCTHIKEHHUS ENIN; CTPOUTH AP PEeKTHBHOE
B3aUMOJICHCTBHE C YIUTEIIEM U OJHOKIIACCHUKAMH

JInyHocTHBIE: POPMHUPOBAHNE TIO3HABATEIIHFHOTO
WHTepeca K H3yUCHHIO XUMHH, (OPMHUPOBAHIE YMEHHUS
TPaMOTHOTO 0OpALICHUS C BEIIECTBAMU B OBITY U
XMMHYECKOH Tad0paTopuu

5/21

OOuas
XapaKTepUCTHKA
sneMeHTOB VI-A
TPYTITEL —
xanpKoreHoB. Cepa.

OO0mas xapakTepUCTHKA JIEMEHTOB
VIA-rpynmer. Cepa B mpupone U eé
MOJIyYCHHE. ANIOTpOIHEIC
Moau(UKAIMKU Cephl U WX CBOKCTBA.
XUMHUYECKHE CBOWCTBA cCepbl U €€
MIPUMEHEHHE.

JdemoncTpauuu  BzaumoneiicTBue
ceppl ¢ Meraiamu. ['opeHme cepbl B
KHCITIOpOJIe

Jlasamv obmIyI0
XapaKTEPUCTUKY aTOMOB,
MIPOCTHIX BEUIECTB U
COEIMHEHHI XaJIbKOTE€HOB B
3aBHCHMOCTH OT WX IMOJIOKEHH
B I[ICXD

Xapaxmepuzosams CTPOCHUE,
AIIIOTPOITHIO, (PU3UIECKHE U
XHUMHYCCKHE CBOMCTRA,
MOJTyYeHNe U IPUMEHEHHE CepBl
Yemanaenueams npuarHHO-
CJIEICTBEHHBIE CBSI3U MEKIY
CTPOEHUEM aTOMa, XUMUYECKOU
CBSI3b10, TUIIOM
KPUCTANTMYECKOU PELIETKU
Cephl U ee PU3NUECKUMU U
XUMUYECKUMU CBOMCTBAMU
Buinonuame pacdeTsl o
XUMHYeCKUM popMynam u
YpPaBHEHUSIM peaKIIUil,
MPOTEKAIOIINM C YYACTUEM CEPBI

ITo3naBaTeabHbIE: co37aBaTh 0000111eHN S,
yCTaHABJIMBATh AHAJIOTHH, JIeNaTh BBIBOABL. [IpoBoanTh
HaOMI0JICHNE, CTPYKTYPUPOBATh HHPOPMALHIO
PerynsituBHble: QOpMyTUpoBaTh ILeJdb ypoKa U
CTaBUThH 3aJaud, HEOOXOJWMBIC U €€ JOCTIIKEHHS,
TUIAHUPOBATH CBOIO JIESITENBHOCTH M TIPOTHO3UPOBATH €€
Pe3yibTaTh; paboraTb B COOTBETCTBUHU c
NPEIUIOKEHHBIM aJTOPUTMOM, CBEPSTH CBOU JICHCTBHSA C
HEIBI0

KoMmyHuKkaTUBHBIE: CTPOUTH pEUEBBIC BHICKAa3bIBAHUS
B YCTHO# ¢dopwme, CTPOUTH a¢dhexTuBHOE
B3aMMOJICHCTBHE C OJHOKIACCHUKAMH, BBIPAXATh W
apryMEHTUPOBATh CBOIO TOUKY 3PEHHUS

JIuuHocTHble: QDOpMUPOBAHHE YMEHUS YHOPABIATH
CBOCH IMO3HABATEIILHOU eI TEILHOCTBIO,
dhopMupoBaHUE MIPaBUIIHLHOTO obOpareHws c

BEIIECTBAMHU B XUMUYECKOH J1a00paTOpHH U OBITY




Habnooams u onucvieams
XUMHYECKUI SKCIIEPUMEHT 110
TOPEHUIO Cephl Ha BO3JYXE U B
KHUCJIOPOJIE C COOTI0ICHUEM
npasui Th

6/22 CepoBopopoa u CepoBOIOPOA: CTPOCHUE MOJIEKYIHI, Xapaxmepuzoeams COCTaB,
cynmbhuUabL. (r3uYecKre 1 XUMUIECKUE CBOMCTBA, (hU3UIeCKIe N XUMUICCKUE
HNuctpykraxk no Th | monyueHue u 3HaUeHHE. CBOICTBA, TIOJIy4YEHUE U

CepoBogopoaHnas kuciota. CynbGuasl | NpEMEHEHHE COSTUHEHUH Cephl
1 X 3Ha4YeHHE. JIFOMUHO(DOPHI. B CTEIIEHU OKUCJICHUS -2
Jdemoncrpamuu: Komnekuus Ha3zvieams coeuHenus cepsl B
cynbpuaHbIX pya. KauecTBenHas CTETIEHU OKHCIIEHHS -2 0
peakuus Ha CyIb(pUA-HOHBI (hopMyIe ¥ coCTaBIATh
(hopMyIIBI 110 HA3BAHHMIO.
Cocmagnams MOJIEKYJISIpHBIE U
VOHHBIC YPAaBHEHHUS PEaKIui,
XapakTepHU3yIOIINe CBOHCTBA
Cephl B CTEIICHU OKHCIICHUS -2
Onucvieamy IPOLECCHL
OKHCJICHUS-BOCCTAHOBJICHUS,
OIIPENENATh OKUCIUTENb U
BOCCTaHOBHTENb U COCTABIATh
3JIEKTPOHHBIN OalaHC B
PEaKIHsIX C y9acTHEM CEpHI B
CTETIeHN OKHCIICHUS -2

7/23 Kucnoponnsie Oxcun cepri(1V), cepHHCTas | 3anucvisams GOPMYIIBI OKCHAOB

COEIMHEHHS CEPBI. KHACNOTa, Ccynabdurel. KadecTBeHHas | cepbl, HA3bIBATh UX, ONUCHIBATD

peakmys Ha Cynb(QUT-HOH.
Oxcup cepsl (VI), cepnas xucnora,
cynbhatel. Kpucrammoruaparsl.
JdemMoHncTpaunu
OOeclBeurBaHUE OKPAIICHHBIX TKaHEU
Y [[BETOB CEPHUCTHIM Ta30M.
B3aumoneiicTBUe KOHLIEHTPUPOBAHHOM
CEpHOM KHCIIOTHI C MEJBIO.
OOyrnuBaHUEe OpPraHMYECKUX BEIICCTB
KOHIICHTPHUPOBAHHOM CEPHOM KHUCIOTOM

CBOICTBAa HA OCHOBE 3HAHUI O
KHCJIIOTHBIX OKCHAaX
Xapaxmepuzoeams COCTaB,
(hm3nyecKre U XUMAIECKHE
CBOICTBA CEPHOM KUCIIOTHI KaK
3JIEKTPOIUTA
Xapaxkmepuzoeams CBONCTBA
KOHIIEHTPUPOBAHHOM CepHOM
KHUCIJIOTBI KaK OKHCIUTENS
Cocmagnsamb MOJCKYISIPHBIC U




JlaGopaTopHbIii ONBIT 30.
KavecTBeHHass peakius Ha Cyab(ar-
WOHBI

WOHHBIC YPAaBHEHUS PEAKIIUA,
XapaKTEPU3YIOIINE XUMUYECKUE
CBOMCTBa CEPHOU KHCTIOTHI
Pacnosnasame cynbhar-uoHb
Onucvigambs MPOLIECCHI
OKHUCJICHUSI-BOCCTAHOBJICHHUSI,
ONPEIENITh OKUCIUTEND U
BOCCTaHOBHTEIb U COCTABIIATH
3JICKTPOHHEIN OaaHC B
pEeaKIusiX ¢ y4aCTHEM CEephI B
CTENECHU OKHCIICHUS +4 U +6
Buinonuame pacdersl o
XUMHUYECKUM (POopMyTIaM U
YpPaBHEHUSIM peaKiUil,
MPOTEKAIOIINX C yUYaCTUEM
CEpPHOM KHUCIIOTHI

8/24 [IpaxTraeckas CepHast KHCTIOTa KaK CHIIbHBIH Ymemw obpamatsest ¢ IlozHaBaTedbHBbIE: CAMOCTOSATEIHLHO TPOBOIUTH
pabota Ne 3. ANEKTPOSUT. TUIMHYHBIC peaKIIUU 71a00paTOPHBIM 000PYTOBAaHHEM HAOJIIOJICHHSI, UCTIONB30BaTh 3HAKOBO-CHMBOJINYCCKHE
«M3yueHne CBOMCTB | KHUCIIOT, XapaKTEPHBIE s W HarpeBaTeIbHBIMU TPHOOpaMHU CpEACTBA Ul PACKPBITHS CYLIIHOCTH IIPOLIECCOB,

CEpHOM KUCIIOTBD). | pa30aBICHHOW CEPHOU KUCIOTHI: B COOTBETCTBUU C TIPABUIIAMU yCTaHABIUBATh aHAJIOTUH, HOPMYIHPOBATH BBIBOIBI
Nuctpykrax no Th | B3auMozeicTBHE C METAIJIaMH, Th PeryasiTuBHbIE: MIAHUPOBATH CBOIO JIEATEIBHOCTD U
OCHOBHBIMHU ¥ aM()OTEPHBIMU Habniwoodamys croiicTBa MPOTHO3UPOBATH €€ PE3YJIbTAThI, BHIIOTHATH 3aIaHUS
OKCHJ/IaMH{, OCHOBAaHUSMU U 3JIEKTPOJIUTOB U MPOUCXOJSIINX | [0 ONPEJCIICHHOMY alTOpUTMY, CPaBHUBATh
aM(i)OTepHI)IMI/I TUAPOKCHUIAMHU, COJIAMHU. C HAMH SBJICHUH PE3YIBTATHI C 3TAJIOHOM, ITPU HeO6XO}II/IMOCTI/I
KavecTBenHas peakius Ha Cyab(ar- Habmodame u onucvisams KOPPEKTUPOBATh OLIMOKH , CAMOCTOSITEIIBHO OOPMIISITH
WOH PEaKIK C y4acTHeM OTYeT
AIIEKTPOIUTOB KoMMyHMKATHBHBIE: CTPOUTH PEUCBbIC BHICKA3bIBAHUS
Dopmynuposamv BEIBOABI 110 B YCTHOU M MUCBMEHHOM (hopMe; paboTaTh B IPYyIIIE IS
pe3yabTaTaM MpoBeIeHHOTO JIOCTHUKEHUS 1ISJIU; CTPOUTH dIPPEKTUBHOE
IKCIIEPUMEHTA B3aUMOJICHCTBHE C YUUTEIEM U OJHOKIIACCHUKAMH
JluuHocTHBIe:  QopMUpOBaHWE  TO3HABATEIBHOTO
MHTEpeca K M3YYEHHUIO XUMHHU, (POPMHUPOBAHHE YMECHUS
rpaMOTHOTO oOOpallleHus] C BellecTBaMU B OBITY U
XUMHYECKOH JTabopaTopuu

9/25 OO6mras OO0mrast XapaKTEePUCTHKA DJIEMEHTOB Jlasams o0MTYyIO Ilo3naBaTeabHbIE: cO371aBaTh 00001IeHNS,

XapaKTEPUCTHKA VA-rpymisl. A30T, CTPOCHHUE €T0 XapaKTEPUCTUKY aTOMOB, yCTaHaBIUBAaTh aHAJOTHH, JIENIaTh BHIBOJBL [IpoBOIUTH

SJIEMEHTOB V-A

aToOMad M MOJICKYJIBI. Dusznyeckue u

IMPOCTBIX BCUICCTB U

HaOJI0JICHUE, CTPYKTYPHPOBATh HHGOPMAIIIIO




rpynmnsl. A30T.

XUMUYECKUE CBOMCTBA M MPUMEHEHHUE
a3zota. A30T B IPUPOJIE U €TI0
Omoornyeckas poib.
JemMoHcTpanun

Juarpamma «CocTtaB Bo3ayxa»
BuneodparmenTs! u cnaiast «IITnabn
0azapb»

COETMHEHUH 3IeMeHTOB VA-
TPYIIIBI B 3aBUCUMOCTH OT UX
nonoxenus B [ICXD
Xapaxkmepuzosams CTpOCHHE,
(u3nuecKkue 1 XUMHYECKHE
CBOICTBA, IOJyYEHUE U
MIPUMEHEHUE a30Ta
Ycemanaenusams npuanHHO-
CJIEICTBEHHBIC CBSI3U MEKIY
CTPOEHUEM aTOMa, XUMUYECKOU
CBSI3BI0, TUTIOM
KPUCTAJNINYECKOM pelIeTKU
a30Ta U ero (PU3MUECKUMU U
XUMUYIECKUMHU CBOMCTBAMHU
Buinoanamye pacyeTsl 1o
XUMHYECKUM POopMyTIaM U
YPaBHEHUSIM PEaAKLUA,
MIPOTEKAIOUINM C yYacTHEM
aszoTa

10/26

Amvmnaxk. Comm
aMMOHUS.

AMMUaK, CTpOCHUE MOJIEKYIBI U
(m3udeckue cBOWCTBA. AMMHaYHAas
BOJIa,, HAINATBIPHBIA CIUPT, TUAPAT
amMmuaka. JIoHOpHO - aKIeNTOPHBIH
MEXaHU3M 00pa30BaHUS KaTHOHA
aMMOHUS. BocCTaHOBHUTETTBLHBIC
cBoiicTBa aMmMuaka. Cojau aMMOHUS U
ux npuMmenenue. Kauecrpennas
peaknusi Ha KAaTHOH aMMOHHSI.
JdemMoHcTpanuu

[lomyuenue, cobupanue u
pacrno3HaBaHue aMMHuaka. Pazioxenne
IuXpomMaTa aMMOHUS
JlaGopaTopHbIii onbIT 31.
KauectBennas peaknus Ha KaTHOH
aMMOHUS

Xapaxmepuzoeams COCTaB,
CTPOCHUE MOJICKYJIBI,
(hM3UYECKUE U XUMUAYECKHE
CBOICTBA, IOTyYEHUE U
HpI/IMeHeHI/Ie aMMHaKa
Has3zvieams coau aMMOHUS 110
(hopMyIiaM U COCTaBISATh
(hopMyIIBI IO UX HA3BaHHSIM
Cocmagnsams MOJEKYISIPHBIC U
VOHHBIC YPAaBHEHHUSI PEAKLIUN,
XapaKTepHU3YIOIHe XUMIIECKIe
CBOMCTBA aMMHaKa M COJICH
AMMOHUSA

Cocmasgnamob ypaBHEHUS
OKHCJIUTEJIbHO-
BOCCTAHOBHUTCIIBHBIX peaKuHﬁ C
y4acTHEM aMMHaKa C IIOMOILBIO
METO/Ia SJICKTPOHHOTO OajlaHca

PerynsituBHbie: QOpMyITUpoBaTh IeJb ypoKa U
CTaBUTh 3aJa4d, HEOOXOIWMBIE ISl €€ IOCTHKEHHS,
IUTAaHUPOBATH CBOIO JIESITEIFHOCT M IIPOTHO3HUPOBATH €€
pe3yibTaTel;  paboTaTh B COOTBETCTBHH  C
MPEAJIOKCHHBIM AITOPUTMOM, CBEPSTH CBOM JIEHCTBUS C
ETIBI0

KoMMyHHKaTHBHBIE: CTPOUTH PEUEBBIC BHICKA3BIBAHHS
B YCTHOH dopme, CTPOUTH s pexTrBHOE
B3aUMOJICHCTBHE C OJHOKJIACCHUKAMH, BBIpAXaTb U
apryMEHTUPOBATh CBOIO TOYKY 3PCHHUS

JInuHocTHbIe: @OpMUPOBAHME YMEHUS YNPABIAThH
cBOEH MO3HABATEIbHON JIeATeNbHOCTBIO,
¢opmMupoBaHHE MIPaBUIBHOTO oOpareHus c

BEIIECTBAMHU B XMMUYECKOH J1a00paTOpHH U OBITY




Ycemanasnusams npuanHHO-
CIIEJICTBEHHBIE CBSI3H MEWKIY
BUJIOM XHMHUYECKOH CBSI3H,
THIIOM KPUCTAJIINYECKOU
PELIETKH B aMMHUAKE U COJIAX
aMMOHUS ¥ PU3UYECKUMU H
XUMHYECKUMHU CBOHCTBAMH ITHX
BEILIECTB

Habnriwodams u onucvieame
XUMUYECKUH SKCIEPUMEHT 110
pacro3HaBaHUIO HOHOB
aMMOHHS C COOTIOICHUEM
npasun Th

Buinoansame pacyeTsl 10
XUMUYeCKUM popMynam u
YpaBHEHUSIM peakini,
MPOTEKAIOIINM C Y4aCTHEM
aMMHaKa

11/27 | Ilpaktuueckas [Nony4enue, cobupanue u Honyuams, cobupamu u Ilo3HaBaTeJbHBIE: CAMOCTOATEIBLHO IPOBOIUTH
pabota Ne 4. pacriosHaBaHue aMMHaka. M3yuenue PAacnosHagams aMMHAK HaOJII0ICHNS,_HCII0Ib30BaTh 3HAKOBO-CUMBOJIMYECKHUE
«Ilomyuenue PacTBOPUMOCTH aMMHUAKa B BOJIE U Ymems obpamarbces ¢ CPEeACTBA JUIA PACKPBITHS CYIIIHOCTH IIPOLIECCOB,
aMMHaKa u XapaKTEepUCTUKA OCHOBHBIX CBOMCTB nabopaTopHBIM 000pyIOBaHUEM yCTaHaBIUBATh aHAJIOTUH, HOPMYIUPOBATH BEIBOABI
W3y4EHHUE E€T0 ruzipara ammuaka. Kauecrsennas Y HarpeBaTeNbHBIMU IprOopaMu | PeryJsiTuBHbIE: MIaHUPOBATH CBOIO ACATEILHOCTD U
CBOMCTB» peaxius Ha KaTHOH aMMOHUS B COOTBETCTBHH C MPaBUIAMHU MIPOTHO3MPOBATH €€ PEe3yIbTAThI, BHITIOTHITH 3aIaHUs
UNuctpykrax no Th. Th 10 OIPEJIEIICHHOMY aJrOPUTMY, CDABHUBATH

Habnodams u onucvisams PE3YIBTATHI C ATAJIOHOM, IIPH HEOOXOIMMOCTH

XUMUYECKUH 3KCIEPUMEHT KOPPEKTUPOBATh OLIMOKHU , CAMOCTOSITEIBHO O(OPMIIATD

Dopmynruposams BEIBOJBI 110 OTYeT

pe3ysbTaTaM MpOBEJCHHOTO KoMMyHHMKATHBHBIE: CTPOUTH PEUEBHIE BHICKA3bIBAHUS

IKCIIEPUMEHTA B YCTHOH 1 IMCbMEHHOW (opMe; paboTaTh B IpymIe A

Compyonuuamo B TIporiecce TIOCTIDKCHUS TIETTH; CTPOUTH dPPEKTUBHOES

y4eOHOT0 B3aUMOACHUCTBHS IPH B3aMMO/ICUCTBUE C yUUTENEM U OJTHOKIACCHUKAMU

paborte B rpynmax JluuHocTHble:  QOpMHUpOBaHHWE  TO3HABATEIHHOTO
UHTEpeca K U3YyYEHHUIO XUMHH, (OPMHUPOBAHHE YMEHUS
TPaMOTHOTO OOpaIleHus C BEMIECTBAMH B OBITY U
XMMHUYECKOW TabopaTopuu

12- Kucnoponnsie Oxcunpl a3oTa: HeconeoOpasytomue | 3anucvieams Gopmyisl okcuzioB | Ilo3HaBaTesbHbIe: C0371aBaTh 00001IeHNS,




13/28-
29

COCIMHCHHUSA a30Ta.

YU KHUCJIOTHBIC. A30THCTas KHUCJIOTa U
HUTPUTBL. ~ A30THasi  KHUCIIOTa, €€
noyy4eHue u ceorictsa. Hutpatsl.
JdemMoHcTpanuu

B3aumopeiicTBue KOHLICHTPUPOBAHHOMN
A30THOM KUCIIOTHI C MEJBIO

I'openue uepHoro nopoxa

Pa3nosxenune HuTparta Kanus U ropeHue
JPEBECHOTO YTOJIbKA B HEM
JlaGopaTopHblii onbIT 32.
XHWMHUYECKHE CBOMCTBA a30THOU
KHUCIIOTBI KaK 3JIEKTPOJIUTA

a30Ta, Ha3bIBaTh UX, OIUCHIBATh
CBOICTBa Ha OCHOBE 3HAHHK 00
OKcHAax

Cocmagnsamb MOJEKYISIPHBIC U
VOHHBIC YPAaBHEHHS PEaKLIUM,
XapaKTEPU3YIOIINE XUMUYECKUE
CBOMCTBa OKCHOB a30Ta 1
a30THOM KHCJIOTHI KaK
3JIEKTPOTIUTA
Xapaxmepuzosams a30THYIO
KHCIIOTY KaK OKHCITUTEINb
Cocmaeénamo ypaBHEHUS
OKHUCIIMTEIIbHO-
BOCCTaHOBUTEJIBHBIX PEAKIIUMI,
XapaKTEPU3YIOMINX XUMHUCCKHE
CBOMCTBA a30THOM KMCIIOTHI KaK
OKHUCIIMTEIIS, C TIOMOIIBIO
METOo/1a 3JICKTPOHHOT0 OaaHca
Buvinonaname pacueTs o
XUMAUYIECKUM (HOpMyTIaM |
YpPaBHEHUSIM peakiuii,
MPOTEKAIOIINX C yUYaCTUEM
a30THOM KHCJIOTHI

yCTaHaBIMBaTh aHAJOTHH, JeNIaTh BBIBOALL. [IpoBOANTH
HaOMI0ICHNE, CTPYKTYPHUPOBATh HHPOPMALHIO
PerynsituBHble: (QOpMynupoBaTh ILeldb ypoKa U
CTaBUTh 3aJaud, HEOOXOAWMBIE U €€ JOCTIIKCHHS,
TUTAHUPOBATh CBOIO JESTEIBLHOCTh U IPOrHO3UPOBATH €€
pe3yibTaThl; paboraTb B COOTBETCTBUHU c
MPEAJIOKEHHBIM AITOPUTMOM, CBEPSITH CBOHU AEHCTBHUS C
LEJIBIO

KoMMyHHMKaTHBHBIE: CTPOUTH pEUEBHIE BBICKA3bIBAHUS
B YCTHOM ¢dopwme, CTPOUTH a¢dexTuBHOE
B3aMMOJICHCTBHE C OJHOKIACCHWKAMH, BBIpaXaTb M
apryMeHTUPOBaTh CBOIO TOUKY 3pEHUS

Jlnuynoctusie: DopMuUpOBaHHE YMEHHS YIIPABIATH
CBOEH MO3HABATEIbHOMN JIeSITETbHOCTBIO,
(dhopMupoBaHue MPaBUIHLHOTO oOpartieHust c

BEIIECTBAMHU B XMMUYECKOH J1a00paToOpuu U OBITY

14/30

®Docop u ero
COCIMHEHMS.

docdop, cTpoeHHE aToMa U
awtotponusi. @ochuner. ocdun.
Oxcun pocdopa(V) u oprodocdopras
kucnora. ®ocdarel. DochopHbie
ynoopenusi. UHCEKTUIIMIBI.
Hdemoncrpauuun OOpa3ubl IPUPOIHBIX
coenuHeHnit pochopa. 'openne
¢ocdopa Ha Bo3MyXe U B KHCIOPO/IE.
[Momyuenue Genoro gochopa u
WCTIBITAaHUE €r0 CBOMCTB
JlabopaTopHbIii onbIT 33.
KadectBennas peaknus Ha dhocdaT-noH

Xapaxmepuzosamwv CTpOCHUE,
AIJIOTPOIHNIO, PU3UIECKHE U
XUMHUYECKUE CBOHCTBA,
MOJTydeHVe U IPUMEHEHHE
hocdopa

CaMOCTOsATENEHO OnUCHIBAmb
cBoiicTBa okcuna pochopa (V)
KaK KHCIIOTHOTO OKCH/Ia U
cBoiicTBa (hOCPOPHOIH KUCIIOTHI
Hnmocmpuposamys cBolicTBa
okcuna docdopa (V) u
(hochopHOI KUCTOTHI
YpaBHEHUSIMU
COOTBETCTBYIONINX PEaKIUi

Io3HaBaTeabHbIE: CO3/1aBaTh 00001IeHNS,
YCTaHaBJIMBATh aHAJIOI'WH, JCJIATh BBIBO/IBI. HpOBOZ[I/ITL
HaOII0ZICHHE, CTPYKTYPHPOBATh WH(GOPMAITIIO
PerynsatuBHbie: (QOpMymUpoBaTh IeJb ypoKa U
CTaBUThL 3aJa4dd, HEOOXOAUMEIE IS €€ JOCTHIKEHUS,
IJIAaHUPOBATH CBOIO ACATCIBHOCTH U IMPOTrHO3UPOBATH €€
pe3yibTaThl; paboraTh B COOTBETCTBHHU c
[IPEUIOKEHHBIM aJITOPUTMOM, CBEPSTh CBOM ICHCTBHS C
EJTBIO

KoMMyHHKATHBHBIE: CTPOUTH PEYEBHIC BHICKA3bIBAHUS
B YCTHOU dhopwme, CTPOUTH a3 dexTuBHOE
B3aMMOJICHCTBUE C OJHOKJIACCHUKAaMH, BBIpaXaTb M
apryMEeHTUPOBATh CBOIO TOUKY 3pEHUS

JlmunocTHble: DOopMUPOBAHHE YMEHHUSA YIPAaBIAThH




Pacnosnasams Pocdar-noHbt

CBOEH MO3HABATEIBHOMN JIeSITETbHOCTBIO,
(dhopmMupoBaHue MIPaBHIBHOTO oOparteHus c
BEIIECTBAMHU B XUMHYECKOM JTaO0OpaTOPUH U OBITY

15/31 | OGas Oomas xapakrepuctuka sneMmenToB IV | Jasams o01yro
XapaKTeprCTHKA A-Tpynmbl: 0cCOOEHHOCTH CTPOSHHUS XapaKTepUCTUKY aToMaM,
anemeHToB [V-A aTOMOB, ITPOCTHIX BEIIECTB H MIPOCTHIM BEIIECTBAM H
rpymIbl. YIJIEpo. COEJMHEHU B 3aBUCUMOCTH OT coeJIMHEHUs 3JieMeHTOB [V A-

TIOJIO’KEHUS DJIEMEHTOB B TpYMIIBI B 3aBUCUMOCTH OT UX
ITepuonuueckoit cucreme. YIiepon. nosoxkenus B [ICX3
AnmotporiHeie MOIU(UKAIIIHU: aMa3s, Xapaxkmepuzosams CTpOCHHE,
rpadut. AMOPQHBINA YTIEPOT: caxa, aJUIOTPONHIO, (PU3UUECKUC I
aKTUBUPOBAHHBIA yroib. Axcopouusi. XUMHUYECKUE CBOMCTBA,
XuMHUYECKHE CBOWCTBA yTIIIEpoa. NOJy4YeHHE U IPUMEHEHNE
KokcoxuMuieckoe mpou3BOACTBO U €ro | aMop(HOT0 yriiepona
npoxykius. Kapoumsr. Cpasnusams CTpoeHUE U
Hdemonctpannn Komexmus «O0pa3isl | CBOWCTBa anmMasa u rpadura
MIPUPOJTHBIX COETUHEHUH YTIEPOIa» Onucwviéams OKUCIIUTEIBHO-
[optper H./I.3eaunckoro. BOCCTaHOBUTEJIbHBIE CBOUCTBA
ITormomenne akTUBUPOBAaHHBIM YIVIEM | yrilepoja

PacTBOPEHHBIX BEIIECTB WM Ta30B.

YcTpoiicTBO MpOTUBOTA3a.

16/32 | Kucnoponssie Oxcun yraepona(Il): ctpoenue Xapaxmepuzoeams COCTaB,
COEMHEHHUS MOJIEKYJIbI, TOJyYeHUE U €T0 CBOWCTBA. | (PU3MUECKHE U XUMUYECKUE
yTIiieposa. Oxcun yraepona(IV): ctpoenue CBOICTBA, TIOTydeHUE U

MOJIEKYJIbI, IOJyYEeHUE U €T0 CBONCTBA.
VYronsHad kucaora. Coiau yroibHOM
KHCIJIOTBI: KapOOHATHI U
runpokapooHaTsl. TexHuyeckas u
HuIeBas coja.

JlabopatopHsbliii onbIT 34. IlonyueHue
Y CBOMCTBA YTOJIBHON KUCHOTHI. 35.
KavecTBennas peakuus Ha KapOOHAT-
HOHBI

MIpUMEHEHNEe OKCHIOB yTiiepoa
Yemanaenusams npuanHHO-
CIIEICTBEHHBIE CBSI3U MEKAY
BUJIOM XHMUYECKOHU CBSI3U H
THIIOM KPUCTAJIINYECKOU
PELIeTKH B OKCUAAX yIiIeposaa u
uX (QU3UYECKUMH H
XUMHUYECKUMU CBONCTBaMH, a
TaKKe MPUMEHEHHUEM
Cobniooams nipaBuna Th npu
UCIIOJIb30BAHUY TIEYHOTO
OTOIUICHUS.

Oxka3zvlgams MEPBYIO MTOMOIIb

IMo3naBaTe/bHbIE: CO3/1aBaTh 000011eHu,
yCTaHaBIUBATh aHAJIOTHH, JENaTh BBIBOJBL [IpoBOAHMTH
HaOJI0/IeHNE, CTPYKTYPHUPOBATh HHPOPMALIUIO
PeryasiTuBHble: (GOpMyIHpoOBaTh I[eNb  ypoKa W
CTaBUThH 3aJaud, HEOOXOAWMBIE I €€ OCTIKCHHS,
TUIAHUPOBATH CBOIO JESATENbHOCTh M IPOTHO3UPOBATH €€
pe3ynpTaThl;  paboTaThb B COOTBETCTBHH  C
MPETIOKECHHBIM AITOPUTMOM, CBEPSTH CBOM JICHCTBHUS C
HENBI0

KoMMyHMKaTHBHBIE: CTPOUTH PEUEBBIC BHICKA3bIBAHUS
B YCTHOH ¢dopwme, CTPOHTH 3¢ peKTHBHOE
B3aUMOJICHICTBHE C OJHOKJIACCHUKAMH, BBIPaXaTh W
apryMEHTHPOBATH CBOIO TOUKY 3PEHUS

JluunocTHbie: DOpMHUPOBAHWE YMEHHS YIPABISTH
CcBOEH MO3HABATEIBHOMN JIESITETBHOCTHIO,
(dhopMupoBanue MPaBUIHLHOTO oOparteHus c

BEIIECTBAMHU B XUMUYECKOH 1a00paTOpru 1 OBITY




MIPU OTPABJIEHUH YTapHBIM
ra3zom

Xapaxmepuzosams COCTaB,
(uznUecKue 1 XUMHYECKHE
CBOICTBA, TIOJIy4YEHUE U
MIPUMEHEHNE YTOJIBHON KHCIIOTHI
Pacnosnasams xapOoHAT-NOHBI
Buvinoaname pacueTsl 1o
XUMUYeCKUM (popMynam u
YpPaBHEHUSIM peakiuii,
IIPOTEKAIOUINX C YyYACTUEM
COEIMHEHHH yTiiepoja

17/33 | IIpakTuueckas [Tomyuenwue, cobupanue u | [loryuams, cobupams u Ilo3HaBaTeJbHbIE: CAMOCTOATEIHLHO MMPOBOIUTH
pabora Ne 5. pacro3HaBaHUe  YIJIEKUCIOTO  Tra3a. | pacno3Hasams aMMHUaK HaOJIIOJICHHS,_1CIIOJIb30BaTh 3HAKOBO-CHMBOJIMYECKHUE
«ITony4yenue Nzyuenune pacTBOPUMOCTH | Yumems oOpammathcs ¢ CpEeICTBa ISl PACKPBITHS CYIIHOCTH TIPOIIECCOB,
YTIEKUCIIOTO ra3a M | YIVIEKHCIOTo — Tasa B Boje U | 1abOpaTOpHBIM 00OPYJOBaHUEM YCTaHaBIUBATh aHAIOTHH, (OPMYIHPOBATH BEIBOJIBI
HN3YyUYCHHEC €TO XapaKTCpHUCTHKAa KUCIOTHBIX CBOMWCTB | U HarpeBaTCJIbHBIMU HpI/IGOpaMI/I PerHﬂTHBHI)Ie: MJIAHUPOBATH CBOIO ACATCIIBHOCTD U
CBOMCTB). erJ’IBHOfI KHCJIOTHI. KauecTBeHHast | B COOTBETCTBHH C ImpaBUJIaMn IIPOrHO3UPOBATh €€ PC3YyJIbTAThI, BBIIIOJHATL 3a1aHUA
WNucrpykrax o Th. | peakuus Ha KapOoHaT- u|Th IO OIPENEIEHHOMY alIrOPUTMY, CPABHUBATh

THAPOKAPOOHAT-HOHBI Habaooams u onucvieamo PE3yIbTATHI C 3TAJIOHOM, IIPH HEOOXOIUMOCTH
XUMHYECKUHN IKCIIEPUMEHT KOPPEKTUPOBATH OMIMOKHU , CAMOCTOSITEIILHO OPOPMIIATH
Dopmyruposams BHIBOJBI 110 OTYeT
pe3yibTaTaM IPOBEACHHOTO KoMMyHMKATHBHBIE: CTPOUTH PEUCBHIC BHICKA3bIBAHUS
OKCIIEpUMEHTA B YCTHOH U IHCbMEHHOW (hopMe; paboTaTh B TPYyIIIE JIJIs
Compyonuuams B mporiecce JIOCTHKEHUS ENIN; CTPOUTH dPPEKTUBHOE
y4e0HOTO B3aUMOICHCTBUS TIPU B3aMMO/ICHICTBUE C yUUTENIEM B OJTHOKIACCHUKAMHU
paboTe B rpymnmnax JlnyHocTHBIe:  (QOpMUPOBaHHE  IMO3HABATEILHOIO
UHTEpeca K M3YYEHHUI0 XUMHHU, (OPMHUPOBAHHE YMECHUS
rpaMOTHOTO oOOpaieHust ¢ BelecTBaMd B OBITY U
XUMHYECKOH JTabopaTopuu
18/34 | YrieBomopoasl. Opranuueckas XuMus. | Xapaxmepuzosamo Ilo3naBaTeJbHBbIE: UCIIOJIb30BAaTh 3HaKOBOE
VYT1eBOAOPOIBL.. 0COOEHHOCTH COCTaBa M CBOWCTB | MOJCIHPOBaHUE, OCYIIIECTBIISITh CpaBHEHUE,
MeraHn, 2TaH ®W TpomaH KakK | OpraHMYECKHX COCTUHCHUN KJIacCH(DHUKAITHIO, co37aBaTh 0000mIeHMS,
TpeiebHbIe (macpimenHsle) | Pasiuuams peaensHbIe U yCTaHaBIUBATh aHAJIOTHH, JIeNaTh BBIBO/IBI,
YTIACBOJOPOBI. DTHIICH W aleTHIICH, | HEMPEEIbHEIC YTICBOIOPOIbI CTPYKTYpPUPOBATh HH()OPMAITUIO
KaK HempeJelbHble (HeHAChINeHHbIS) | Hazvigams u 3anucvieams PeryasituBHbIe:  QOpMynHpOBaThH IIeNb YpOKa U




YIJIEBOJOPO/BL. CTpyKTypHBIE
(bopmyIIBl BEILIECTB. I'openue
YTJIEBOOPOIOB. Peakin
ACTUAPHUPOBAHUA MpeaACIbHBIX
YTIIEBOAOPOJIOB. KauectBeHHbIE
peaxunu Ha HeTpeleJIbHbIe
COEIMHEHUS.
JdeMoHcTpanuu

Mopnenu MoJIeKyln MeTaHa, JTaHa,
STHJICHA, alleTWiIeHa. B3ammMoneiicTBue
STHWJIICHA ¢ OpOMHOM BOIOW U
pacTBOPOM IepMaHTaHaTa Kaus

(hopMyJibl (MOJICKYJISIPHBIC U
CTPYKTYpHBIEC) BasKHEHIITUX
NPEICTABUTEIIEH YTIICBOI0POIOB

CTaBUThL 3aJa4dd, HEOOXOAUMEIE IS €€ JOCTHIKEHUS,
IJIAHUPOBATH CBOIO AESITENBHOCTh U MMPOTHO3UPOBATH €€
pe3ynbTaThl; paboTath B COOTBETCTBUH c
MIPEIIOKEHHBIM aJTOPUTMOM, CBEPATH CBOU JCUCTBHS C
LIEIBIO

KoMMyHHKaTHBHBIE: CTPOUTH PEUEBBIE BHICKA3bIBAHUS
B yCTHOW (QopMe, BECTH AWAIOT W yYacTBOBATh B
JIUCKYCCUU JJIsl BBISIBICHHS Pa3HBIX TOYEK 3PEHUS Ha

paccmarpuBaeMylo  HH(oOpMalMio,  BBIpaXaTb U
apryMEeHTHUPOBATH CBOIO TOUKY 3PEHUS
JluuHocTHBIE:  (QopMHpOBaHHE  JTOOPOCOBECTHOTO

OTHOLICHUA K YYCHHUIO M YMCHHUA YHPABIIATH cBoOcH

19/35 | Kucnoponcoaepxa | CnupTsl. DTUIOBBIH CIUPT, €0 Xapaxkmepu3zoeams CIUPTHL U NO3HABATEIbHOH NEATENBHOCTBIO
LIMe OPraHu4ecKue | MOJy4YeHue, IPUMEHEHUE U KapOOHOBBIE KHUCIIOTHI KaK
COEUHEHHUS. ¢bu3noaornueckoe eucTBUe. KUCJIOPOJICOEpIKalIIue
TpéxaTOMHBIN CIUPT MIHLEPHH. OpPraHUYECKHE COETNHEHMS
KauecTtBenHas peakuus Ha Knaccugpuyuposams cinpThl O
MHOI'0aTOMHBIE CIIMPTHL. YKCYyCHas YHCITy THJIPOKCUIIBHBIX TPYTII B
KHCJIOTA - IPEJCTaBUTENb Kilacca UX MOJIEKyJIaxX
KapOOHOBBIX KHCIIOT. Hasvisams nipeacTaButenen
JleMoHCTpanuu OJIHO ¥ MHOTOaTOMHBIX CIIHPTOB
OO1mue XuMUYECKUE CBOMCTBA KUCJIOT | U 3alHCBhIBATh UX (POPMYIIbI
Ha NIPUMEPE YKCYCHOM KUCIIOTHI.
KauecTBeHHas peakuys Ha
MHOI'0aTOMHBIE CIIUPTHI
20/36 | Kpemuuii u ero Kpemumnii, crpoeHune ero aroma H | Xapakmepu3osamb CTpOCHHUE Ilo3HaBaTe/IbHBIC: C0371aBaTh 000011IeHNS,

COCIHCHUSA.

cBoiictBa. Kpemuuii B  mpupoze.
(@3%8507080701031 u CUJIaH. Oxcung
kpemumsa(1V). KpemnaueBas kuciora u
e€ conu.

JdemMoHncTpaunu

Komnekuust «OO0pasisl MpUPOIHBIX
COEAMHEHUN KPEMHUSD)

Komeknmss ~ cTeknma,  KepaMUKH,
[IEMEHTa W M3JeINH 13 HUX
JlabopaTopHbIii ONBIT 36.

[IpomyckaHue YIJIEKHCIOTO ra3a uepes

aTOMOB UM KpUCTAJUIOB,
(I)I/ISI/I‘ICCKI/IG U XUMHNYCCKHUEC
CBOICTBA, MIOJy4YEHUE U
MpUMEHEHHE KPEMHUS
Ycemanasnusams puauHHO-
CJIEJICTBEHHBIE CBSI3U MEXKIY
CTPOEHHEM aTOMa, BUJIOM
XUMHYECKOH CBA3H, TUTIOM
KPUCTANTMYECKOU PELIETKU
KPEMHHUS U er0 GU3NIECKUMH U
XUMHUYECKUMHU CBONCTBAMHU

yCTaHaBIUBATh AHAJIOTHMHU, AENaTh BeIBOAKL [IpoBoauTh
HaOIOJICHHE, CTPYKTYPUPOBATh HHPOPMAIIHIO
PerynsituBHble: QopMyInUpoBaTh 1eJb ypoKa U
CTaBUTh 3aJa4yd, HEOOXOIWMBIE ISl €€ IOCTHKEHHS,
IUTAaHUPOBATH CBOIO JIESITEIFHOCTH M TIPOTHO3HUPOBATH €€
pe3yibTaTel;  paboTaTh B COOTBETCTBHH  C
MPEAJIOKCHHBIM AITOPUTMOM, CBEPSTH CBOM JICHCTBUS C
ETIBI0

KoMMyHHKaTHBHBIE: CTPOUTH PEUEBBIC BHICKA3BIBAHHS
B YCTHOH dopme, CTPOUTH s pexTrBHOE
B3aUMOJICHCTBHE C OJHOKJIACCHUKAMHM, BBIpAXaTb M




pacTBOp CHUJIMKATA HATPUS

Buinonnsams pacyeTs 1o
XUMHUYECKUM (POopMyTIaM U
YPaBHEHUSIM PEaKLUii,
MPOTEKAIOIINX C yUYaCTUEM
KPEMHHUS U €r0 COEIUHEHUI
Xapaxmepuzosams COCTaB,
(hm3nyecKre U XMMAYIECKHe
CBOICTBA, IOTyYEHUE U
MPUMEHEHHUE COCAUHCHUIMA
KPEeMHUS

CpasHugams TNOKCHUIIBI
yIiepoJia U KpeMHUs
Onucvlgamsb BaXXHEUIINE TUIIBI
MPUPOAHBIX COEUHEHUI
KPEMHHUS KaK OCHOBHOTO
sIIeMeHTa JTUTOChephl

apryMEeHTUPOBATh CBOIO TOUKY 3pEHUS

JIluunocTHble: @DopmMupoBaHHME YMEHHS YIPaBIATH
cBOEH MI03HABATEIbHOM JESITEeNbHOCTBIO,
¢dopmupoBaHHe MIPaBUIBLHOTO oOparieHus c

BEIIECTBAMHU B XMMUYECKOH J1a00paTOpHH U OBITY

21/37 | CunukatHas [IpousBoacTBO cTEkna M LEMEHTa. | Xapakmepu306amsb CUTUKATHYIO
MpoMBbIIUIeHHOCT. | [Ipoaykums CWJINKATHOM | MPOMBIIIEHHOCTD U €€
MIPOMBIIIUIEHHOCTH: ONTHYECKOE | OCHOBHYIO NMPOIYKIIHIO
BOJIOKHO, KepammuKa, dapdop, dasHc. | Yemanasiusams anamornn
Onrtudeckoe BOJIOKHO. MEXIY Pa3IMYHBIMU OTPACIAMHU
JdeMoHcTpanun CIWJIMKATHOW MPOMBIIUIEHHOCTH
Konnexuus mnpoxyknuu CHIMKAaTHOM
MIPOMBIIIUIEHHOCTH.
BuneodparmenTs 51 craiasl
«IIpon3BOACTBO CTEKIIA U LIEMEHTa»
22/38 | Ilomyuenue Hewmeranmnst B npupoge. | Onucvisams HaX0XKICHUE Ilo3naBarenbHbIC: HCIIONIb30BaTh 3HAKOBOE
HEMETAJUIOB. @OpaknroHHAs TEpPEroHKa JKUAKOTO | HEMETAJIOB B IPUPOIE MOJIETMPOBAHNE, OCYIIECTBIIATh CpaBHEHHUE,
BO3lyXa Kak cmocod monydyeHus | Xapaxmepuzoeamv KJI1acCU(HUKALUIO, co3/aBaTh 000011eHus,
KHCIIOpoJa, a3oTa, aprona. [lomyyenue | ¢ppakIHOHHYIO IEPETOHKY yCTaHaBIUBATh AHaJIOTHH, JenaThb BBIBOJIBI,
¢dochopa, KpemMHHA, XJIOpa, HOHA. | KUAKOTO BO3AyXa Kak CTPYKTYypUpPOBaTh HHYOPMALIHIO
DINeKTposIn3 pacTBOPOB. COBOKYITHOCTH (DU3NYECKUX PerynsituBHbie: QOpMyITUpOBaTh 1eJdb ypoKa U
JdeMoHcTpanun MIPOILIECCOB CTaBUTH 3aJaud, HEOOXOAWMBIE I €€ JOCTIKCHHS,

Komnekmnus «IIpupogHbie coequHEeHUs
HEMETAIUIOBY .

Buneopparmentst  u  cnaiabl
«DpakIoHHasl TEepPEroHKa KUAKOrOo

Apeymenmuposame OTHECEHHE
MIPOIECCOB TIOMYUESHHS
AKTUBHBIX HEMETAJIOB K
OKHUCIIUTENIbHO-

TUTAHUPOBATH CBOIO JESITEIHLHOCTh U IPOTHO3UPOBATH €€
pe3yIbTaTHI; paboTtatpb B COOTBETCTBHHU c
MIPEAJIOKEHHBIM aJIrOPUTMOM, CBEPSATH CBOU JECUCTBUS C
LEeJbI0




BO3IIyXa» BOCCTaHOBHUTEIBHEIM TIporieccaM | KoMMyHMKATHBHBIE: CTPOUTH PEUEBBIC BHICKA3BIBAHUS
BuneodparmenTs u craiabl B YCTHOW (opme, BecTH IUANOT W YYacTBOBaTh B
«IlonyueHue BoAoOpona, KUCIOpoAa U JNUCKYCCUU JJIsl BBISBICHUS Pa3HBIX TOYEK 3PEHUS Ha
raJloreHOB AIEKTPOTUTHUECKUM paccMarpuBaeMyl0 — WH(pOpPMAIMi0,  BbIpaxarb U
CIoco00M. apTyMEHTUPOBATH CBOIO TOUKY 3PEHUS

23/39 | llony4enue [lonydyenue cepHOl KUCHOTHL: | Xapakmepu3o6amb XUMH3M, JIMYHOCTHBIE: dbopmupoBaHHEe  TOOPOCOBECTHOTO
BAKHEUIINX CBIpbE, XUMHU3M, TEXHOJIOTMYECKAs | CHIPHE , AapaTypy U Hay4YHbIE OTHOLIEHUS! K YYEHHIO W YMEHUS YIPABIATH CBOEH
XUMHUYECKUX CXeMma, METOJ] KHWISIIIETrOo  CIIOs, | IPHHIIUIIB IPOU3BO/ICTBA MMO3HABATEIBHOM 1EITEIbHOCTHIO
COCTMHEHUI MPHUHIIUIIBI TETNIOOOMEHA, IPOTHBOTOKA | CEPHON KUCIIOTHI
HEMETAJIIOB. n mupkysun. Oneym. IlponsBoactBo | Cpaguueams IPOU3BOICTBO

aMMHaKa: CBIPBE, XUMU3M, | CEpPHOM KUCIOThHI U aMMHUaKa
TEXHOJIOTUYECKas CXeMa.
JdeMoHcTpanuu

Mogenu ammapatoB ISl TPOU3BOICTBA
CEpPHOI KUCIIOTHI.

Mogenb KUISILEro CIO4.

Mopenb KOJIOHHBI CHHTE3a AMMHAKa.
BuneodparmenTs 51 craiabl
«IIpou3BOACTBO  CEPHOM  KHUCIIOTBD».
BuneodhparmenTs u clanbl
«IIpon3BOACTBO AMMHMAKAY.

Komnexmust «Cpipp€ nmnsi modydeHus
CEPHOM KHUCITOTHIY.

24/40 | O6obmenne U | YpOoK-yIIpa)KHEHHE C HCIonb3oBanueM | [IpoBoautsk oreHky coOctBeHHBIX | Ilo3HaBaTenbHbIE: HCIIOJIH30BaTh 3HAKOBOE
CHUCTEMaTH3aIINS CaMOCTOSITEITFHOM paboThI 10 | JOCTHXEHHUH B YCBOCHUN TEMBI MOJICITHPOBAHHUE, OCYIIIECTBIISITh CpaBHECHHE,
3HaHWH 10 TEeME | BBHINIOJHCHHUIO MPOBEPOYHBIX TeCTOB, | KOoppekTrpoBaTh CBOM 3HAHUS B | KiacCU(UKAIUIO, co37aBaTh 00001IeHN S,
«Hemetamnel u uX | 3a1aHUN U yIpaXKHEHUI COOTBETCTBUM C IUIAHUPYEMBIM | YCTaHABIUBATh aHaJIOTUH, Jienathb BBIBOJIBI,
COETMHEHUSY. pe3yabTaTOM CTPYKTYpPUPOBaTh HH(OPMAIIHIO
HNuctpykTax o Ilonyuars XMUMHYECKYI0 | PeryisiTuBHbIe: (GopMyaupoBaTh Iedb YpoKa U
Tb. WHGOpPMAIIMIO W3  Pa3lUYHBIX | CTABUTH 3aJ]add, HEOOXOAWMEBIE JUIA €€ HOCTIIKEHUS,

HCTOYHUKOB IJIAHUPOBAThH CBOKO ACSITEIBHOCTh U MPOTHO3UPOBATH €€

[pencrapiate uHOOPMAIUIO 110
Teme «Hemeraiuely B BuUIE
Ta0JINII, CXEM, OTIOPHBIX
KOHCIICKTOB, B TOM YHCIIE H C
npumenennem KT

pe3yIbTATHI; paboTathb B COOTBETCTBHUH c
MIPEAJIOKEHHBIM aJIrOPUTMOM, CBEPSATH CBOU JCHUCTBUS C
B0

KoMMyHHMKaTHBHBIE: CTPOUTH pPEYEBHIE BHICKA3bIBAHUS
B YCTHOU (opme, BeCcTH IUANIOT U YYacTBOBaTh B
JIUCKYCCUU JJIsl BBISIBICHMS PA3HBIX TOUEK 3PEHMsI Ha




paccmarpuBaeMylo  WH(oOpMalmioo,  BBIpaXaTh U
apryMEHTUPOBATh CBOIO TOUKY 3PEHHS
JIuyHocTHBIE:  dopMHpOBaHHE  1OOPOCOBECTHOTO

OTHOLICHUA K YYCHUIO M YMCHHUA YHPABJIATH CBOCH
IMO03HABaTCIIHLHOM JCATCIBHOCTBIO.

25/41 | KonrtpomapHas padota Ne 2 mo teme «HemeTansl M UX COETMHEHUSY.

MeTtauibl 4 ux coeqnnenus (14 4)

1/42 OOuas TTonoxxenue METAJIJI0B B | Obwscuams, 9TO TAKOE METAILIELI ITo3HaBareabHbIE: HCIIO0JIb30BaTh 3HAKOBOE,
XapaKTepUCTHKA [leprognueckoii cucreMe XUMHUYECKUX | Xapaxmepu3osamb XUMUUECKUE aHaJIOTOBOE u (uznueckoe MOJICIIMPOBAHHUE;
METAaIJIOB. anmemeHToB 1. M.  MenzgeneeBa, | 3J€MEHTHI-METAIUIHI TT0 MX OCYIIECTBIISTh ~ KAa4eCTBEHHOE W  KOJHYECTBEHHOE

CTPOEHHE HX aTOMOB M KPHUCTAUIOB. | monoxeHuro B [ICXD ONHMCAaHUEe KOMIIOHEHTOB O0OBEKTa, OCYIIECTBISTH
Merannuueckas CBSI3b u | Ilpoecnosuposams CBOMCTBa CpaBHEHHE, YCTaHaBJIUBAaTh aHAJIOTHH,
MeTaJUTHIecKas KPUCTAJUTMYECKAs] | METAJUIOB TI0 TIOJIOKEHHIO B Kiaccu(puuupoBaTh,  JAeJIaTb  BBIBOJBI,  IIONydYaTh
perméTka. Oduznueckue cpoiictra | [ICXD nHGOpPMAIIMI0O W3  pPa3IMYHBIX  HWCTOYHUKOB |
METaJUIOB: 3JIEKTPO- u | Yemanasnueams NpUIuHHO- CTPYKTYPHUPOBATH €€
TETUIONPOBOTHOCTS, OTpaXkaroIas | CICACTBEHHBIC CBS3H MEXKITY PeryasituBHbIE: (QOpMYNIHpOBAaTH IENb YpOKa U
CIOCOOHOCTD, IIACTHYHOCTH. CIIaBHI | CTPOCHHUEM aTOMa, BUIIOM CTaBUTh 3aJa4d, HEOOXOIMMBIC IS €€ IOCTHXKEHUS,
YEPHBIC U IIBETHBIC. XUMHUYCCKOM CBS3H U TUIIOM TJIAHUPOBATH CBOIO ACSITEIHHOCTH U MMPOTHO3UPOBATH €€
KPUCTAJUIMYECKON PEIIETKH Y pe3yIbTaThl; paboTatb B COOTBETCTBHUU c
METAJUIOB — MPOCTHIX BEUIECTB U MPEUIOKEHHBIM aJITOPUTMOM, CBEPSTH CBOH JIEHCTBHS C
HUX COeIUHEHUN EIbI0
2/43 XuMudeckue Merambt KaK BOCCTaHOBHUTEIH. | OObsCHAMb, UTO TAKOE PSJI KoMMyHUKATHBHBIE: CTPOUTEH PEUEBBIC BHICKA3BIBAHUS

CBOIICTBa METAJLJIOB.

DIIEKTPOXUMHUYECKUNA PsJ HAIPSKEHUH.
B3aunmoneiictBue METaJIOB C
HEMETaJLIaAMH, OKCHUJAMH, KHCJIOTaMH,
COJIIMH. ATIOMUHOTEPMHUSI.
JdeMoHcTpauuu
BzaumoneiictBue HaTpus,
KaJbIIUI C BOJOU.
l'openue HaTpusi, MarHus u skene3a B
KHCIIOPOJIE.
Bcnblnika TEpMUTHON CMECH.
B3aumopeiictBue cmecu MOPOLIKOB
Cepbl U JKeJe3a, HIUHKA U CEPBIL.
B3aumogelictBue  aJllOMHUHUS  C
KHCJIOTaMH, IIEeI0OYaMH U BOJOIA.

JIUTUA H

AKTHUBHOCTU METAJLJIOB
Ipumensams ero ang
XapaKTEPUCTUKH XUMUICCKUX
CBOWCTB IIPOCTHIX BEUIECTB —
METaJIOB

Obobwams cuctemy
XUMUYECKUX CBOMCTB METAJJIOB
KaK BOCCTAHOBUTEIbHBIC
CBOICTBa

Cocmasnames MONEKYJIIPHBIE
YpaBHEHUS peaKLUi,
XapaKTEPU3YIOIIHUX XUMHUECKHE
CBOICTBA METAJIJIOB B CBETE
yueHHs: 00 OKUCITUTEIIbHO-

B YCTHO# ¢dopwme, CTPOUTH a¢dhexTuBHOE
B3aMMOJICHCTBHE C OJHOKIACCHUKAMH, BBIPAXATh W
apryMEHTUPOBATh CBOIO TOUKY 3PEHHUS

Jluunoctusie: @dopMuUpoBaHHWE yMEHHS YIPaBIATH
CBOCH IMO3HABATEIILHOU eI TEILHOCTBIO,
(dbopMHpOBaHHE HAYIHOTO MHUPOBO33PCHUS




B3aumopnelicTBue xeneza U Meou C
XJIOPOM.

Bsaunmonelictue Meau C
KOHLICHTPUPOBAHHON CEPHOM KHCIIOTOU
W a30THOM KucioTol (pa3baBieHHOH U
KOHIICHTPUPOBAHHOH ).
JlaGopaTopHbIii ONBIT 37.
BzaumopneiicTBue xene3a ¢ pacTBOPOM
cyabhara meau (1)

BOCCTaHOBHTENBHBIX MTPOIIECCaX,
a PeaKIiu C y4acTHEM
3JICKTPOJIUTOB MPEACTABIIATH
TaKXe U B MIOHHOM BHJIE
Habriooamo u onuceieams
PEaKIMu MEXy BEIIeCTBaAMH

3/44 OO6mras Oo6mras xapakTepucTuka | O0wbsACHAMb STUMOJIOTHIO
XapaKTepUCTHKA anemMeHToB [A-rpymmel  OKCHABI ¥ | Ha3BaHHS PYTIIHI «IIETOYHBIC
aneMeHToB [-A THJIPOKCH/IBI IEIIOYHBIX METAIUIOB, UX | METaJLTbD»

TPYIIIBL. MoJlyuYeHHe, CBOMCTBa, MpUMeHeHHe. | /Jasamb o0ONIyIO

Baxneiimue coJr LIEJIOYHBIX | XapaKTEPUCTHUKY IIEJIOYHBIX

METAIJIOB, HWX 3HAYCHHUEC B JKUBOM M | METAJJIOB IT0 UX IOJI0KEHHIO B

HEeXuBOM mpupoge u B xku3HHU | [ICXD

YeloBeKa. Xapaxmepuzosams CTpOCHHE,

JdemoncTpamust Okpacka rmiaMeHu (hU3UYECKUE U XUMUYCCKHE

COCAMHCHUAMMU IICITOYHBIX METAJIJIOB CBOMCTBA ICJIOYHBIX METAIJIOB
B CBETe 00ILEro, 0COOESHHOr0O U
€AMHUIHOTO
Tlpeockasvisame puszndeckue u
XUMHUYECKUE CBOHCTBA OKCHIOB
W TUJIPOKCUJIOB MIEIIOYHBIX
METaJJIOB HA OCHOBE UX COCTaBa
Y CTPOCHUS U NOOMBEPIHCOaNb
MPOTHO3bI YPaBHEHUSIMHU
COOTBETCTBYIOIUX PEAKIIUI
1Ipo6odumsb pacyeTsl Mo
XUMHYECKUM POopMyTIaM U
YPaBHEHUSIM PEaKLUiA,
NPOTEKAIOUINX C Y4acTHEM
IIEJIOYHBIX METAJIJIOB U UX
COETMHEHUH

4/45 OO6mras Ob6mras xapakTepucTuka | O0wbACHAMb STUMOJIOTHIO
XapaKTEPUCTHKA anemeHToB [IA-rpynmer  Okcuabl ¥ | Ha3BaHUS TPYIIITBI
anemenToB [I-A THJIPOKCH/IBI IIEJIOYHO3EMEIBHBIX | «IIETOYHO3EMETbHBIC METAILTBDY

Io3HaBaTeJbHbIC: HCIIONB30BATh 3HAKOBOE
MOJIETUPOBAHUE, OCYIIECTBIIATD CpaBHEHHE,
KIIaCCH(HKAIIHIO, co3/1aBaTh 0000111eHN S,
yCTaHABIIUBATh aHAJIOTUH, IIeIaTh BBIBOJIEL,
CTPYKTYpHUPOBATh HH(HOPMAIIHIO

PerynatuBHble: (QOpPMYyIHpOBAaTh I€db ypoKa H

CTaBUTh 3aJa4d, HEOOXOOHMMBIE UIsI €€ IOCTHXKEHUS,
TUTAHUPOBATH CBOIO JESITETHHOCTh U MTPOTHO3UPOBATH €€
pe3yIbTATHI; paboTath B COOTBETCTBUH C
HpGHJIO)KGHHI)IM aJIFOPI/ITMOM, CBCpSITI) CBOH I[CI\/'ICTBI/IH C
LIEJIBIO

KoMMyHUKATHBHBIE: CTPOUTH PEUCBBIC BHICKA3bIBAHUS
B YCTHOW (opme, BeCTH IUANIOT U YYacTBOBaTh B
JIUCKYCCUU MJIsl BBIABICHUS Pa3HBIX TOYEK 3PECHUS Ha
paccmaTpuBaeMyr0  WHGOPMAIMIO,  BRIpaXaTb U
apryMeHTHPOBATh CBOIO TOUKY 3PEHUS

JIMJHOCTHBIE: dbopmupoBanue  10OPOCOBECTHOTO
OTHOIIEHUS K YYCHHIO W YMEHHUS YIPaBIATH CBOEH
MO3HABATEIILHOMN eATEeIbHOCTHIO




IPYIIBL.

METAJJIOB, HUX MOJy4YE€HUE, CBOMCTBA,
MIPUMEHEHUE. Bakueimme COJIH
IIEIOYHO3EMEIBHBIX ~ METAINIOB, HX
3HAYEHUE B )KMBOM U HEXKUBOU MPUPOAE
M B KU3HHM 4YenioBeka. KapOoHatel u
THAPOKAPOOHATHI KaJIBITHSI.
Hdemonctpammmun  Okpacka  IUTAMCHH
COCIMHECHUSIMH IIEJIOYHO3EMEIIBHBIX
MeTaJuIoB. I'ameHne u3BeCcTy BOJIOM
Jladopatopubiii onbIT 38. [lomydeHnue
HM3BECTKOBOU BOJIBI M OITBITHI C HEM

Jlasamp 00111yIO
XapaKTEPUCTUKY 3JIEMEHTOB
ITA-rpynmsl 00 UX MOJO0KEHUIO
B [ICXD

Xapaxmepuzosams CTPOCHUE,
(hm3uyecKre U XUMAYECKHE
CBOCTBA MIETOYHO3EMETHHBIX
METaJJIOB B CBETE 0OIIIETO,
O0COOCHHOTO H €IMHUYHOTO
Ilpedckazvieamo pusmdeckue u
XUMHUYECKHUE CBOMCTBA OKCUIIOB
U TUJIPOKCUIOB 31eMeHTOB [IA-
TPYIIIBI HA OCHOBE MX COCTaBa U
CTPOCHHUS U HOOMBEPIHCOAMb
MPOTHO3bI YPABHEHUSIMU
COOTBETCTBYIOIINX PEaKINH
1Iposooums pacyeTs 10
XUMUYeCKUM popMynam u
YPaBHEHUSM pEaKIui,
MPOTEKAIOMINX C yIACTHEM
IeJI0YHO3EMEIbHBIX METAJIJIOB
W UX COCTMHCHUHN

5/46

JKecTkocTh BOJIBI
CII0COOBI €€
YCTpaHCHHS.

JKécTkocTh BOJBI: BpEMEHHAS H

nmoctosiHHast. CrmocoOBl  yCTpaHEHHS
BpeMeHHOIl  kE€cTkocTH.  CrmocoOsI
YCTpaHEHHsI TOCTOSHHOW JKECTKOCTH.
Honutel.
JdemoncTrpamuu IlosnyueHue >KecTKOU
BOJBI B3aMMOJEHWCTBHUEM YTJIIEKHCIOTO
ra3a ¥ U3BECTKOBOW BOABIL. Y CTpaHEHHE
BPEMEHHOI HKECTKOCTH BOJIBI
KUATISTYEHUEM H  100aBIIEHHEM COJIBL.
YcTpaHeHre NOCTOSHHOM KECTKOCTH
BOZbl 100aBiIeHUEM conbl. MOHUTHI U
TIPUHIIHTT ux necTBuA
(BuneopparMeHT)

ObvsicHAmMb TIOHSTHE
<OKECTKOCTb BOJIBI»
Paznuuams BpeMeHHYIO U
MOCTOSTHHYIO JKECTKOCTb BOJIBI
Ilpeonacams criocoObI
yCTpaHEHHs KECTKOCTH BOJIBI
IIposodums, nabrooams u
ONUCHIBANb XUMIUECKUH
SKCIIEPUMEHT C COOJTIOICHUEM
npasun Th




6/47 IIpakTnyeckas ITonyuyeHue xecTKON BOABI THonyyams, cobupamo u Ilo3HaBaTeJbHBIE: CAMOCTOATEILHO POBOIUTH
pabota Ne 6. B3aMIMOJCHCTBUEM YTIIEKUCIIOTO Ta3a U | pACnoO3HA8AMb YTIIEKUCIBIN ra3 HaOIIOZICHNS, MCTIONH30BATh 3HAKOBO-CHMBOINIECKHE
«KecTkoCTh BOABI M | H3BECTKOBOM BOJBI. Y CTpaHEHHE Ymems oOpamatsest ¢ CPEeICTBA ISl PACKPBITHS CYIIHOCTH TIPOIIECCOB,
Coco0bI ee BPEMEHHOI KECTKOCTH BO/JIBI nabopaTopHBIM 000pyI0BaHUEM yCTaHaBIUBATh aHAJIOTUH, QOPMYIHPOBATH BEIBOABI
YCTpaHCHUA» KHUIIAYCHUEM U HO63BJ’I€HI/I€M COJbI. 1 HarpeBaTCJIbHbBIMU HpI/I60paMI/I PCFYJIHTI/IBHI)IC: MJIAHUPOBATH CBOIO ACATCIIBHOCTL U
Nuctpykraxk no Th. | YcrpaneHue NOoCTOSIHHON KECTKOCTH B COOTBETCTBHUU C IIpaBUIaMU [IPOTHO3UPOBATH €€ PE3YJIbTAThI, BHITOJIHATH 3a1aHUA

BozbI nobaBneHueM conel. Mcibitanne | Th 110 OTIPEAETICHHOMY alTOPUTMY, CPAaBHUBATh
YKECTKON BOJIbI paCTBOPOM MbLIA Habnodams u onucvisams PE3YIBTATHI C ATAJOHOM, IIPH HEOOXOAMMOCTH
XUMHUYECKUH SKCTIEPUMEHT KOPPEKTUPOBATh OLIMOKH , CAMOCTOSITEIIBHO OPOPMIISIT
Dopmynuposams BBIBOJABI 110 oT4er
pe3yapTaTaM MpOBEACHHOTO KoMMYHMKATHBHBIE: CTPOUTH PEUYEBHIE BHICKA3BIBAHUS
9KCIEPUMEHTA B YCTHOW M MIUCBMEHHOM (hopMe; paboTaTh B IpyIIIe ISt
Compyonuuams B Tporiecce JIOCTHKEHUS ENIN; CTPOUTH IPPEKTUBHOE
yqeGHoro B3aHMOI[eI>'ICTBPISI Ipu B3aHMOZ[eI>'ICTBPIe C YUUTCIIEM U OJJHOKJIAaCCHUKaMM1
pabote B rpymmax JInuHocTHbIe: HOpMHUPOBAHKE IO3HABATEIHHOTO
WHTepeca K H3yUSHHIO XUMHH, OPMUPOBAHIE YMEHHUS
TPaMOTHOTO OOpAaIlIeHNs C BEIIECTBAMHE B OBITY U
XMMHUYECKOW Tad0paTopuu

7/48 ANIOMUHMIN U €To CoenuHeHust  amOMUHUS B | Xapakmepu3zoéamb altOMUHUIN Ilo3HaBaTe/IbHBIC: UCII0JIB30BATh 3HaKOBOE

COEJIMHEHHUS. MpUpPOJIE. XuMHdecKkne  CBOMCTBA | 1Mo ero mojiokenuto B IICXD MOJIEIIMPOBaHUE, OCYLIECTBIISTh CpaBHEHHE,
amromMuaus.  OcobeHHOCTH oOKcuaa U | Onucviéams CTPOCHHE, KJIacCH(DHUKAITHIO, co3/1aBaTh 0000111eHN S,
THAPOKCHIA ATFOMHUHUS KaK | (PM3NYECKHE U XUMUYCCKUC yCTaHaBIUBATh aHaJIOT U, JIeNaTh BBIBO/IBI,
amM(OTEepHBIX COCIMHEHHMH. | CBOWMCTBA aJIFOMHUHUA, CTPYKTYpPUPOBATh HH()OPMAITUIO
Bakueiimme conmy amoMUAHUS (XJIOPHI, | TOATBEPKIAS UX PerynsTuBHble: (QopMynupoBaTh Ielb ypoka U
cynbdar). COOTBETCTBYIOIIMMU CTaBUTH 3aJa4y¥, HEOOXOMWMEIE IJISI €€ JOCTIIKEHHS,
JeMoHcTpanun YpaBHEHUSIMU peaKIuit IUTAHUPOBATh CBOIO JAESTEIBHOCTh U IPOTHO3UPOBATH €€

Konnexnuss NpUpOAHBIX COEAWHEHU
AIFOMUHUSL.

Buneodpparmentsl u cmaiiapl «Oxcup
IIOMUHHUS M €r0 MOAN(DHUKALINN.
[Tony4yenue amdoTepHOro TUAPOKCUAA
AIIOMUHUS U HCCIEAOBAHHME  €T0
CBOWCTB.

O6vsacHAmMb TBONCTBEHHBIA
XapakTep XMMHUUYECKUX CBOMCTB
OKCHJIa ¥ THAPOKCUA
ATFOMUHUS
Konxpemusuposamu
3JIEKTPOIUTHIECKOE MOIYICHHE
METaJJIOB Ha IpUMepe
MIPOU3BO/ICTBA AJIFOMUHMUS
Yemanasauseamo 3aBHCUMOCTE
oOracreli mnpUMEHEeHUS
AJIFOMHUHUS B €TO CILIABOB OT

pe3ybTaThl; paboraTb B COOTBETCTBUHU c
MIPEIOKEHHBIM aJlTOPUTMOM, CBEPSITH CBOM JIEHCTBHS C
LEIIbI0

KoMMyHMKaTHBHBIE: CTPOUTH PEUEBbIC BHICKA3bIBAHNUS
B YCTHOH (opme, BeCTH AMAIOr M Yy4YacTBOBAaTh B
JIUCKYCCHUU JIJIsl BBISIBICHHS pPa3HBIX TOYEK 3pEHUS Ha

paccmarpuBaeMylo  MH(oOpManMioo,  BBIpaXaTb U
apryMEHTUPOBATh CBOIO TOUKY 3PEHHS
JlnyHocTHBIE:  QopMEpOBaHME  JOOPOCOBECTHOTO

OTHOLICHUA K YYCHUIO M YMCHHUA YHPABJIATH cBOcH
IM03HABaTEIbHOM JACATCIBbHOCTBIO




CBOMCTB 3THX BEIIIECTB
IIposodumvs pacyeTsl 1Mo
XUMHYECKUM POopMyTIaM U
YPaBHEHUSIM pEaKIInil,
MPOTEKAIOIINX C YYACTUEM
AITFOMUHHSA M €0 COCTMHECHUHN

8/49 ’Keneso u ero OCco0EHHOCTH CTPOCHHS aTtoMa | Xapakmepu306amb TOJI0KCHHE
COCTUHCHUS. xKenesa. Kenezo B npupojie. | xkene3a B [ICXD u ocobeHHOCTH
Baxwneitmue pyabl skene3a. OKCUIBI M | CTPOSHUS €0 aToMa
ruapokcunsl skenesza(ll) u xemeza(Ill). | Onucviams cTpoeHUE,
Comn  xenmesa(Il) wu  xenmesa(lll). | pusuueckue n xuMHUIecKue
OOHnapy>keHHe NOHOB KaTHOHOB eJie3a | CBOMCTBA JKelle3a, MOATBEep K aast
B pacTBope. 3HAauUCHHE COCIWHEHHH | MX COOTBETCTBYIOIIUMHU
Keresa. YPABHEHUSIMU PEAKLUI
JlabopaTopHbie ONbITHI 39. | Ob6wvsicuameb HANTUYKUE TBYX
[Nomyuenue runpokcuos xenes3a (1) u | reHeTHYECKUX PSIIOB
(111) coequHenuii xenesza Fe?' u Fe’
40. KagecTBeHHBIE  peakIMU Ha | Ycemanagnueams 3aBUCUMOCTH
KaTHOHBI JKene3a oOnacTeli IpUMEHEHHUS JKele3a U
€ro CIUIaBOB OT CBOMCTB 3THX
BEIIIECTB
Ilposoodums, nabarwoamov u
ONUCHIBAMb XUMUYECKUI
9KCTIEPUMEHT C COOTIOZICHIEM
npasun Th
IIposooums pacueTsl 1o
XUMHUYECKUM (POopMyTIaM U
YpPaBHEHUSIM peaKiInil,
MPOTEKAIOIINX C Y4aCTHEM
JKEJIe3a U er0 COeTMHEHHH
9/50 Koppo3sus meranios Kopposust ~ xummueckas 1 | OOwsacHAmb TIOHITHES IHo3naBaresibHbIE: HCIIONb30BaTh 3HaKOBOE
M CIIOCOOBI 3alIUTHl | IEKTPOXUMHUUECKAs. 3alliTa METAIJIOB | «KOPPO3HSD» MOJICTUPOBaHUE, OCYIIECTBIISITh CpaBHEHHUE,
ot Hee. IHCTpyKTax | OT KOPpO3uH. Paznuuames xumMuveckyro u KJIacCH(HKAIIHIO, C03/1aBaTh 00001ICHN S,
o Th. JdemoHcTpanuun Konneknus | a1eKTpoOXUMHUECKYI0 KOPPO3HUIO yCTaHaBJIUBAaTh aHaJIOTHUH, JienaTh BBIBO/IBI,
«XUMUYeCKHe  HWCTOYHWUKHA  TOKay | Munrocmpuposams IpuMepaMu CTPYKTYypUpPOBaTh HH()OPMAITHIO
pe3yNbTaThl JUTUTENBHOTO | TIOHSATHS «KOPPO3HS, PeryasituBHble: (QopMynHpoBaTh IeNib ypOKa U

OKCIICPUMCHTA 110 M3YYCHHUIO KOPPO3HHU

CXHUMHYCCKAA KOPpO3UA» ,

CTaBUTh 3aJa4u, HCO6XOI[I/IMBIG 1 €€ NOCTHIKCHMA,




CTAJIbHBIX M3JIENIUH B 3aBUCHUMOCTH OT
YCIIOBHI POLIECCOB

«ANEKTPOXUMHUYECKas
KOPpO3Us»

Xapaxmepuzoeams ciocoObI
3alIUTHl METAIJIOB OT KOPPO3UHU

IJIAHUPOBATH CBOIO ACSITEILHOCTh U MPOTHO3UPOBATH €€
pe3yIbTaThl; paboTartb B COOTBETCTBUU C
MPEUIOKEHHBIM aJITOPUTMOM, CBEPSTH CBOH JIEHCTBHS C
LIEJIBIO

10-11/ | Metasmisl B Mertanisl B Ipupoie: B CBOOOIHOM Knaccupuyuposamsv hopmbl KoMMyHHMKaTHBHBIE: CTPOUTH pEUEBbIE BBICKA3bIBAHUS
51-52 npupoze. [lonstue BHJIE U B BUJE coequHeHuil. [IoHsaTHe 0 | MpUPOIHBIX COCTUHEHUI B YCTHOW (opme, BeCTH IWAIIOT W YYacTBOBaTh B
0 METaJLTypPTHH. MeTainTypruu. UépHas u BeTHas METaJJIOB JUCKYCCUUM JJIsl BBISIBICHMS Pa3HBIX TOYEK 3PEHUS Ha
Metamtyprus. [Tupomeramnyprus, Xapaxmepuzoeamw o01Ine paccMarpuBaeMyl0 — MHQPOpPMAIMI0,  BbIpaXarb U
TUAPOMETAILITYPIHs, CIOCOOBI MOJTyYCHUSI METALIOB apTyMEHTUPOBATH CBOIO TOUKY 3PEHUSA
3JIEKTpoOMeTAITyprus. JloMeHHbIH Kouxpemusuposamu criocoObl JluuHocTHble:  QopMmupoBaHHe  TOOPOCOBECTHOTO
nporiecc. [lepepaboTka dyryHa B CTaib. | MOIYYCHHUS METAILIOB OTHOIICHUS K YYCHUIO W YMCHUS VIIPABIATH CBOCH
DIEKTPOJIN3 pacILIaBOB. MpUMEpPaMH U YPaBHCHHUSIMU MO3HABATEIBHOU 1E€ATEIbHOCTHIO
peakuuii ¢ COCTaBICHUEM
9JIEKTPOHHOTO OaJlaHca
12/53 | [Ipaktrueckas Pemrenne 3KCIEPUMEHTANBHBIX | DKCIIEPUMEHTAIHHO
pabota Ne 7. 3aJla4 Ha pAcO3HABaHUE W TONy4YEHHE | ucciedo8ams CBONCTBA
«Pemenue METAIJIOB U MX COSIMHEHUH METAJUIOB ¥ MX COEJAMHEHUH,
IKCIIEPUMEHTATBHBI pemaTh 3KCIePUMEHTATbHBIC
X 337124 0 TeMe 3a/1auu 1o TeMe «MeTasuib)
«MeTaiel 1 UX Ymemw obpamatsest ¢
COCTHHCHHUSY. nmabopaToOpHBIM 000PYTOBAaHHEM
WucTpykTaxk mo W HarpeBaTeIbHBIMY TPHOOpaMHU
Tb. B COOTBETCTBUH C IIPaBUIAMU
Tb
Habaooams u onucvieamo
CBOICTBa METAJLJIOB U UX
COETMHEHUI
Dopmyauposaniv BEIBOABI TI0
pe3yabTaTaMm MpoBEICHHOTO
SKCIIEpUMEHTA
Compyonuuams B Tporiecce
y4eOHOTO B3aUMOACHUCTBHS IPH
pabote B rpymmax
13/54 O6o0menue | Ypok-ynpaxHeHne ¢ wucronb3oBanueM | [IpoBonnTs onenky cooctBeHHBIX | [lo3HaBaTeabHbIE: HCIIONIb30BaTh 3HaKOBOE
3HaHWH 10 TeMe | CaMOCTOSITeTbHON paboTsl Mo | TOCTHKEHHUU B YCBOSHHH TEMBI MOJIETMPOBAHNE, OCYIIECTBIISTh CpaBHEHUeE,
«Merayibl ¥ WX | BBIINOJHCHHIO MPOBEPOYHBIX TECTOB, | KOppekTHpoBaTh CBOM 3HAHUS B | KilacCU(UKALUIO, co3/aBaTh 00001ICHN S,
COCTMHECHUSD. 3alaHul U yIpaxxHEHUI COOTBETCTBHM C IUIAHUPYEMBIM | YCTaHABIUBATh aHaJIOTHUH, JIenaTh BBIBO/IBI,




pe3yabTaToOM
[Honmyyats XUMUYECKYTO
UHQOPMAIMIO U3  Pa3IMYHBIX
HUCTOYHHUKOB

[Ipencrarnare WHPOPMALHIO IO
Teme «MeTauibly B BHJIE TAOJIHIL,
CXEM, OIOPHBIX KOHCIIEKTOB, B
TOM 4YHCI€ U C HPUMEHEHHUEM
HUKT

CTPYKTYpUPOBaTh HHQOPMAIIHIO

PerynsituBHble: QOpMynupoBaTh LEdb ypoKa U
CTaBUTh 3aJaud, HEOOXOAWMBIE U1 €€ MNOCTIKCHHMS,
TUTaHUPOBATh CBOIO JESITEIHLHOCTh U MIPOrHO3UPOBATH €€
pe3ybTaThl; paboraTb B COOTBETCTBUHU c
MIPEUIOKEHHBIM aJITOPUTMOM, CBEPSITh CBOM JIEHCTBHSI C
LENBIO

KoMMyHHMKaTHBHBIE: CTPOUTH pEUEBbIE BBICKA3bIBAHUS
B YCTHOH (opme, BeCTH AUAIOT M Yy4YacTBOBAaTh B
JIUCKYCCHW IJIsl BBISBJICHUS DPAa3HBIX TOYEK 3pEHUS Ha

paccmarpuBaeMyto — HH(OpMalMioo,  BBIpaXKaTh U
apryMEHTUPOBATh CBOIO TOUKY 3PEHHS
JluuHocTHBIe:  (GopMHpPOBaHHE  1OOPOCOBECTHOTO

OTHOLICHUA K yLIeHI/IIO nu YMeHI/ISI ynpaBJme CBOGﬁ
MO3HABaTEIbLHON NEITEIbHOCTLIO

14/55 | KonTtponbnas padota Ne 3 o teme «MeTallibl ¥ UX COeTUHEHUS.
XuMmus U okpyskawumas cpeaa (2 4)
1/56 XUMHUYECKUH Crpoennue 3emMin: S7po, PeryassiTuBHbIe
. | Uumezpuposams CBEAEHUS IO
COCTAaB ILIAHETHI MaHTUsl, 36MHasl KOpa, UX XUMUYECKUI 8 DopMyTUpOBATH 11T YPOKA U CTAaBUTh 33a4H,
N . | ¢usnyeckoit reorpaduu B
3emus. coctaB. Jlurochepa u e€ xuMuueckuit . HEOOXOOUMbIE AJIS €€ NOCTHXKEHUSI, INIAHUPOBATh CBOIO
Wnctpyxrax no Th. | coctaB. Munepansl. Pyasl. Ocafounble SHAHHA O XUMHIICCKOH JIEATENBHOCTh U IIPOrHO3UPOBATH €€ PE3YJIbTaThl
OpraHU3alyy IIaHEThI
nopoasl.  [lone3nele  MCKOMaeMele.
XUMHUYECKHA  COCTaB  THUAPOChEpHI . | MosHaparelkbuble
S MITSOKIH COOTAR ATMOC (bgpm PbL-| Xapaxmepusosamo XAMHIECKUH | Crpouts norudeckue paccyskAeHus, yCTaHaBIHBATD
B PBI- cocTaB reoIOrnIeCKuX NPUYMHHO-CJIEICTBEHHbIE CBA3H, TOHUMATh,
I[eMVOHCTpagHH HﬂeogparMeHTH | obonouex 3emin CTPYKTYPHPOBAaTh ¥ MHTEPIPETUPOBATH HHPOPMALIHIO,
cnaunsl «CtpoeHue 3Jemut U e€
A . p . Pasnuyuams MAHepasl 1 ropHbie | IPSACTABICHHYIO B CXeMATHYHOM BH/IC
XUMHUYECKUW cocTaBy. " Kostekuus OO KoMMyHHKATHBHbIE
MHUHEpAJIOB W TOPHBIX  MOPOM. CtpouTh pedeBbie BHICKa3bIBaHUS B YCTHOU U
Komneknus «Pynpr meraninosy. MICbMEHHOH (hopMe, apryMEeHTUPOBATH CBOIO TOUKY
JlaGopaTopHblii ONBIT 41. 3peHust
N3ydenue rpanura JINYHOCTHBIE
2/57 Oxpana HCTOYHHKN XUMHUYECKOTO 3arpsi3HEHUS X dopMHUpPOBAHKE TI03HABATEILHOIO HHTEpPECa K
. . K HUCTOYHUKHU
OKpYKAIOLIEH okpyxkatomeii  cpexpl.  [oGanbHble | < APAKMEpUs06ams HCTO W3yUYCHHIO XUMHUH, MOTHBALIMS YYAIIUXCS Ha MOJTy4YEeHHUE
XUMHYECKOTO 3arpsi3HEHHUS i
Cpelsl OT 9KOJIOTUYECKHE poOIEMBI CCKOTO 3aTpA3HE HOBBIX 3HAHUH

OKpY>Kalolleh cpesibl




XUMHUYCCKOT'O
3arpsA3HCHUA.

YeJoBeYeCTBa: IMAapHUKOBBIN 3ddekr,
KHCJIOTHBIE [JOXIH, O30HOBBIC MABIPHI
MexayHapoJHOe COTPYIHHYECTBO B
00JIACTH OXpaHBl OKPYKAIOMIEH Cpeubl
oT XUMUYECKOTO 3arps3HEHHS.
«3enéHast XuMus».

Hemoncrpanuu. BumeopparMeHTsl 1

clalabl «['nmobGanpHbBIE
JKOJIOTUYECKHE po0sIeMbI
4eJI0BEYECTBAY.

JlabopaTopHbIii ONBIT 42.
N3y4yeHne MapKHpOBOK pa3iIUYHBIX
BUJIOB IIPOMBIIIIEHHBIX U

IIPOJOBOJILCTBCHHBLIX TOBAPOB

Onucvigams TI00TBHBIE
SKOJIOTHIECKHE TPOOIIEMBI,
CBSI3aHHBIC C XUMHYECKHM
3arpsi3HCHUEM

Ilpednacams iyTH
MUHAMH3AIHN BO3JCHCTBHS
XUMHYECKOTO 3arpsi3HCHUS Ha
OKpPY’KalOIIyI0 Cpery

IIpusooums mpumMepbl
MEXAYHApOIHOTO
COTpYAHHUYECTBA B 00J1aCTH
OXpaHbl OKPYKAIOLIECH CpeJIbl

O06001eHNe 3HAHUH 0 XUMHH 32 KypPC OCHOBHOI1 miKoJbl. [Toaroropka k OcHOBHOMY

rocyJapcTBeHHOMY 3k3ameny (11 4)

1/58 Bemectaa. Crpoenne aToma B | IIpedcmasisime MTHPOPMAILIHIO 1O

COOTBETCTBUU c nonoxenueMm | teme «I13 u IICXD

XUMHYECKOTO 3JIEMEHTa B | JA.M.Menzaeneepa B cBeTe TeOpUU

[lepuomgmueckoit cucreme. CTpoeHHE | CTPOSHUS aTOMay B BUE TaOIHII,

BEILIECTBA: XHMHYECKas CBSI3b U | CXEM, ONOPHBIX KOHCIIEKTOB, B

KPUCTAJUTHYECKUE PEIETKU. | TOM YHUCIIE C IPUMEHECHHEM

3aBUCUMOCTh CBOWCTB oOpa3oBaHHBIX | cpeactB UKT

AJIEMCHTAMH MPOCTHIX BEIIECTB | Bovlnoansame TECTOBBIE 3aaHUS 110

(MeTaioB, HEMETAIIOB, OJIATOPOAHBIX | TeMe

ra3oB) OT TMOJIOKEHHUSI DJEMEHTOB B | /Ipedcmagnsames WHGOPMAIIHIO 110

ITepuoauueckoir cucreme. Tunosorusi | Teme «Buabl XUMUYECKOH CBSI3U U

HEOPTaHUYECKUX BEIIECTB, ACIICHUE WX | THIbI KPUCTAJUIMUECKIX PEIICTOK.

Ha Kiacchl 1 rpymibl. [Ipencrasurenn. | B3aumocBsi3b cTpoeHuUs
CBOWCTB BEIIECTB)» B BH/JIE
TabJIHII, CXeM, OOPHBIX
KOHCITEKTOB, B TOM YHUCJIE C
npuMenenneM cpeacts UKT

2/59 Bemectsa. CrpocHue aToma B | IIpeocmasnsams MHPOPMAITHIO IO
COOTBETCTBUU c nonoxenueMm | teme «I13 u IICXD
XUMUYECKOTO JJIEMEHTa B | JI.VM.MenpeneeBa B CBeTE TEOpUU

ITo3HaBaTeabHbIe: HCIOIb30BATH 3HAKOBO-
CHMBOJIMYECKHUE CPEJICTBA, OCYLIECTBIISATH HAOIIOICHNUS,
JIeTIaTh BBIBOJIBI, OCYIIECTBIISITH KIIaCCH(UKALIUIO,
HUHTEPIPETUPOBATH HH(POPMALIHIO, TIPECTABICHHYIO B
BUJIC PUCYHKOB U CXEM

PeryasiTuBHBIE: MTaHUPOBATH CBOIO JIESTEIBHOCTD U
HPOTHO3MPOBATH €€ PE3YIIBTATHI, BBITOIHATH 3aTaHU
TIO OIIPEJICICHHOMY aJTOPUTMY, CPABHUBATH
PE3YIBTATHI C ATAJIOHOM, IIPH HEOOXOAMMOCTH
KOPPEKTUPOBATh OLIMOKU CaMOCTOSTEIILHO
KoMMyHHKATHBHBIE: CTPOUTH PEUCBBIC BHICKA3BIBAHUS
B YCTHOH U IHCbMEHHOW (opme; paboTaTh B IpyIIe st
JOCTH)KEHHMS 11eJIU; BEIpaXKaTh M apryMEHTHPOBATH CBOIO
TOYKY 3pCHHUS

JInuHocTHbIe: HOpMHUPOBaHHE €ANHON €CTECTBEHHO-
HAY4YHOW KapTUHBI MUPa, TOHUMaHUE 3HAYUMOCTH
€CTECTBEHHO-HAYYHBIX 3HAHUH [UIS peIICHUS
NPAKTUYECKHX 3a7a4, (POPMUPOBAHNE YMEHUS
TpaMOTHOTO OOpalIeHus C BEMIECTBAMU B OBITY U
XMMHUYECKON 1abopaTopun




[lepuognueckoit cucteme. CrpoeHue
BEIIeCTBa: XMMHUYECKas CBSI3b W
KPUCTAJUTHYECKUE pemeéTKy.
3aBHCUMOCTh CBOWCTB 0Opa30BaHHBIX
3JIeMEHTaMHU MIPOCTBIX BEIIECTB
(MeTaIIOB, HEMETAIIOB, OJaropoOIHBIX
ra3oB) OT TIOJIO)KEHHSI DSJEMEHTOB B
[Tepuoguueckoir cucreme. Tunomorus
HEOPraHWYECKHUX BELIECTB, JEJIIEHUE UX
Ha Kiaccel v rpymisl. [Ipencrasuremnm.

CTPOCHHS aTOMa» B BUJIE Ta0JIHII,
CXEM, OIIOPHBIX KOHCIIEKTOB, B
TOM YHCJIE C MPUMEHEHUEM
cpenctB UKT

Buinonnsams TecToBbIC 3a1aHUS IO
TeMeE

Ilpedcmasnsams THPOPMAITHTO IO
TeMe «Buapl XUMUYECKOH CBSI3U U
THUIIBI KPUCTAJUITMUECKHUX PEIICTOK.
B3anMocBs3b CTpoeHUs U
CBOWCTB BEIIIECTBY» B BHIIE
TaOIHUII, CXEM, OTTIOPHBIX
KOHCIIEKTOB, B TOM YHUCIJIE C
npumeHennem cpeacts MKT

3/60

XUMHUYECKHE
peakuuu.

[IpusHaku u yCIOBHS TPOTEKAHUS
XUMuYeckux  peakuuil.  Tunonorus
XUMHYECKUX PEAKIHUHA TI0 Pa3TUIHBIM
OCHOBaHHUSIM. Peakmun HOHHOTO
oOmeHa. OKHCIUTEILHO-
BOCCTAHOBHUTEIILHBIE PCAKITHH.

IIpedcmasnames THHOPMALIUIO TIO
teme «Knaccnpukanus
XUMHUUYECKUX PEAKIIMH TTO
Pa3IMYHBIM MTpU3HAKaM» B BUE
TabJIMILI, CXeM, OOPHBIX
KOHCIIEKTOB, B TOM YHCIIE C
npuMenenuneM cpeacts UKT
Xapaxmepuzoeams
OKHUCIIUTENBHO-
BOCCTAHOBHTEIHHBIE PEAKIINH,
OKHUCIIUTENb U

BOCCTaHOBHTEIb

3anucvieams ypaBHEHUS
OKHUCIIUTENEHO-
BOCCTaHOBUTEJIBHBIX PEAKLUI

C TIOMOIIBI0 METOA
AIEKTPOHHOTO OajylaHca

4/61

XUMHUYECKHE
peakuuu.

[IpusHaku u yCIIOBUSI NPOTEKAHUS
XUMu4eckux  peakuuil.  Tunonorus
XMMHYECKUX DPEAKIHUH 0 pa3IuYHbIM
OCHOBaHUSM. Peakunn HMOHHOTO
oOMmeHa. OKucnuTeNbHO-
BOCCTaHOBHUTEIbHBIC PEAKLINH.

Ilpeocmasnsims nHGOPMAITHIO 110
teme «Knaccupukanus
XHMHUYECKUX PEaKLUi Mo
pa3UYHBIM PU3HAKAM) B BUJIC
TaOJIHII, CXEM, OMTOPHBIX
KOHCIIEKTOB, B TOM YHCIIE C




npumeHennem cpeacts KT
Xapaxmepuzosame
OKHUCITUTENEHO-
BOCCTaHOBHTEJBHBIC PEaKIIHH,
OKHCIIUTENb U
BOCCTaHOBHTEIh
3anucvieams ypaBHEHUS
OKHCJIUTENILHO-
BOCCTaHOBHTEJBHBIX PEaKINH
C TIOMOIIBI0 METOA
3JIEKTPOHHOTO OaJlaHca

5/62

OCHOBEI
HEOPTaHU4eCKOH
XUMHH.

XUMHYECKHE CBOWCTBAa MPOCTHIX
BEIIECTB. XapaKTEepPHbIE XUMHUYECCKUE
CBOMCTBa COJIEOOpa3yIOIUX OKCHIOB,
THIPOKCHIOB (OCHOBaHHMA, KHCIOT U
amM(OTEpHBIX THIPOKCUIIOB), COJIEH.

Xapaxmepuzosams obmue ,
0coOCHHBIC U
WHIUBUyalTbHBIC CBOWCTBA
KHCIIOT, COJICH ¥ OCHOBAHUM B
ceete TO/]
Apeymenmuposams
BO3MOXHOCTb ITPOTEKAHUS
XUMUYECKUX PEAKLIUU B
pacTBOpax JIEKTPOJIUTOB
HCXOJISl U3 YCIOBUM
Knaccugpuyuposamu
HEOpraHUYeCKHUe BEIIeCTBA M0
COCTaBY Y CBOMCTBaM
IIpugooums mpumepbl
MpeCTaBUTENCH KOHKPETHBIX
KJIACCOB U IPYIII
HEOPTaHWYECKHX BEIIECTB

6/63

OCHOBEI
HEOPraHUYeCKOit
XUMUH.

XHWMHUYECKHE CBOMCTBA IPOCTHIX
BEIIECTB. XAapaKTEpHbIE XHMHUYECKHUE
CBOWCTBa C0JI€00Pa3yIOMUX OKCHIOB,
THJIPOKCHIIOB (OCHOBaHUM, KHCIOT H
aM(OTEepPHBIX THAPOKCUAOB), CONCH.

Xapaxmepuzosamp o01ue ,
0COOEHHBIE U
WH/INBHTyaTbHbIE CBOHCTBA
KHCIIOT, COJICH U OCHOBAHUM B
ceete TO/]
Apeymenmuposame
BO3MOYXHOCTb ITPOTEKAHMS
XUMHUYECKUX PEAKIIUI B
pacTBOpax 3JIEKTPOIUTOB




HCXO/s U3 YCIOBUM
Knaccugpuyuposame
HEOpTraHWYeCKHe BEIIecTBa 10
COCTaBY U CBOWCTBaM
Tpusooums npumMepbl
TIpeICTaBUTEICH KOHKPETHBIX
KJIACCOB M TPYIIII
HEOPTaHUYECKHUX BEIECTB
7/64 KonTtposnbHast
pabora Ne4,
8- [ToBTOpEHUE 1 Ypok-yrpakHeHHE ¢ HCIoNb30oBaHueM | [IpoBomuTh oreHKy coOcTtBeHHBIX | Ilo3HaBaTenbHbIE: HCTOJIb30BaTh 3HaKOBOE
11 000011IeHHE CaMOCTOSATEIbHOM paboThI Mo | TOCTUKCHUN B YCBOCHHH TEMBbI MOJICITMPOBAHUE, OCYIIECTBIISTh CpaBHEHUE,
/65-68 | Marepuana. BBITIOJTHEHUIO TMPOBEPOYHBIX TecTOB, | KoppekTupoBarh cBOM 3HaHHS B | KJIacCU(DUKAIUIO, co3/7aBaTh 000011ICHHS,
3a1aHUU U yr[pa)KHeHI/II/I COOTBETCTBHUU C HHaHI/IpyeMBIM yCTaHaBJII/IBaTB aHaJIoTuu, acjaTtb BBIBOJbI,
pe3yJIbTaToM CTPYKTYpPUpPOBaTh HH(OPMAIIHIO
[Tomy4gats XUMHYECKYI0 | PerynsiTuBHbIe: (GOpMyITHpOBaTh Ieldb YpPOKa U
WHPOpPMAIIMIO W3  Pa3lUYHBIX | CTABUTH 3aJ]aud, HEOOXOIWMEBIE JUIA €€ IOCTIIKEHUS,
UCTOYHUKOB HJIaHI/IPOBaTB CBOIO ICATCIIBHOCTHh U HpOFHO3I/IpOBaTI> €e
[MpeacraBnsaTe WHPOPMAIHMIO B | PE3YNILTATHI; paboraTb B COOTBETCTBUH ¢
BUJEe TaOIMI, CXEeM, OIOPHBIX | MPEIOKEHHBIM aJlTOPUTMOM, CBEPSITh CBOH JIEHCTBHS C
KOHCIIEKTOB, B TOM YHCIC M C | ICIBIO
npumenenrem KT KoMMyHHKATHBHBIE: CTPOUTH PEUCBHIC BHICKA3bIBAHUS
B YCTHOW (opme, BeCTH IUANIOT U YYacTBOBaTh B
JMACKYCCUHW IS BBIABJICHHS PAa3HBIX TOYEK 3PECHHS Ha
paccMarpuBaeMyl0 — HH(pOpPMAIMiO,  BbIpaxaTrb U
apryMEeHTUPOBATh CBOIO TOUKY 3pEHUS
JlnyHocTHBIE:  QopMHpOBaHHE  JOOPOCOBECTHOTO
OTHOLICHUA K yT-IeHI/IIO )51 yMeHI/ISI ynpaan[TL CBOSfI
IMO3HABATEIIbHOM IEATCILHOCTHIO
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UOP «EguHas konnekums umdpoBbix 06pa3oBaTesibHbIX PECYPCOB».

Kupnnn n Medoamin «9neKTpoHHbIN Y4eOHUK Mo XuMmnn 8-9 Kiacchl».

DJIEKTPOHHbIN Y4EOHUK NO XMMMM MapUICKOro rocyfapCTBEHHOIO YHMBEpPCUTETA.

LOP «BupTyanbHas nabopatopusi»
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