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IMosicuuTeIBLHAS 3aIMCKA

Pabouas mporpamma Mo XMMHH JIJIsi OCHOBHOM IIKOJIBI COCTaBjIeHa Ha 0CHOBe DyHIaMEHTAIBHOTOSApa COAepKaHMs 00IIero oopa3oBaHus u
TpeboBanumii kK pe3yabTaTaM OCHOBHOTO 00IIero oOpa3oBaHws, MpeacTaBIeHHBIX B DenepaabHbIM TOCYIaPCTBEHHOM 00pa30BaTEIBLHOM CTaHAAPTE
obmiero oOpa3oBaHMsI BTOPOrO MOKOJEHHS. B Heill y4uTHIBalOTCS OCHOBHBIC HJECH TOJOXKEHHS MIPOrpaMMbl pa3BUTUS U (HOPMUPOBAHUS
VHUBEPCATBHBIX YU4COHBIX JEHCTBUH i OCHOBHOro o0miero oopazoBanusi(YVY/l), COCTaBISIOMUX OCHOBY I CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHuUsl, BHIPAOOTKHM KOMMYHUKATUBHBIX KaU€CTB, IEIOCTHOCTH OOIIEKYIBTYPHOTO, THYHOCTHOTO U MTO3HABATEIILHOTO Pa3BUTHS YUaAIIUXCS.

OO0pa3oBaHre B COBPEMEHHBIX YCIOBHUSAX MPU3BAHO 00CCIICYNTh (DYHKIIMOHATBLHYIO TPAMOTHOCTh U COIMATILHYIO Q/IaNTAIlUI0 00yJarONINXCs Ha
OCHOBE MPUOOPETEHHs] UMU KOMIIETEHTHOCTHOT'O OIBbITa B cepe yueHus, Mo3HaHUsl, TPO(heCCHOHATFHO-TPYIOBOTO BHIOOPA, TUYHOCTHOTO Pa3BUTHS,
LIEHHOCTHBIX OPHUEHTAIlMd M CMBICIIOTBOPUYECTBA. IJTO MPEAONPEICISICT HAMpaBICHHOCTh Ielel 00ydeHuss Ha (OPMHPOBAHHME KOMIIETEHTHOM
JUYHOCTH, CIIOCOOHON K >KU3HENEATENIBHOCTH U CAMOOIpPEIENICHNI0 B MH(POPMAIMOHHOM OOIIECTBE, SCHO MPEACTaBISIONIEH CBOM MOTEHIMAIbHbIC
BO3MO>KHOCTH, PECYPCHI U CITOCOOBI peanu3aiii BBIOPAaHHOTO KU3HEHHOTO My TH.

I'nagnoit yenvto o0Opazoeanusn SBISETCS pa3BUTHE peOEHKA KAaK KOMIETEHTHOM JMYHOCTH IYTEM BKIIOUEHHUS €ro B Pa3jHYHbIC BUIbI
[IEHHOCTHOM YEJIOBEUSCKON MCSITeNbHOCTH: ydeOa, MO3HAHMs, KOMMYHUKAIUs, MPO(EeCCHOHATBLHO-TPYIOBOM BBIOOp, JIMYHOCTHOE CaMOpPa3BUTHE,
[IEHHOCTHBIE OPUEHTAIINU, TIOUCK CMBICIIOB >KU3HENeATeNbHOCTH. C 3TUX MO3UIMI 00yuyeHUEe paccMaTpUBAaEeTCs KaK MPOLECC OBJIAJCHUS HE TOJBKO
ONPEACICHHON CYMMOM 3HAHWUI U CUCTEMOM COOTBETCTBYIOIIMX YMEHUM M HABBIKOB, HO M KaK MPOLIECC OBJIAJACHUS KOMIIETCHIIUSAMM.

B cBsA3M ¢ 3TUM LIEJISIMU U3YYEHUS XUMHUU B OCHOBHOM ILIKOJIE SIBJISIFOTCS:

1) bopmupoBanre y oOy4aroIIUXCsl YMEHHS BHAETh M IMMOHHMATh HEHHOCTh OOpa30BaHWUs, 3HAYUMOCTH XHMHUYECKOTO 3HAHHS JUIS Ka)JI0TOo
YyeloBeKa He3aBUCUMO OT €ro MpodecCHOHaNbHON AesITeNbHOCTH; YMEHUS pa3nudarh (akThl U OIEHKH, CPAaBHUBATh OIICHOYHBIE BBHIBOJBI, BUJIETh
UX CBSI3b C KPUTEPUSIMH OIEHOK W CBS3b KPUTEPHUEB C OINPEICICHHOM CUCTEMOW IEHHOCTEH, (GOopMyIHpoBaTh U 0OOCHOBBIBATH COOCTBEHHYIO
MTO3ULMIO;

2) hopMupoBaHKe y 00yJaOIMXCS ETOCTHOTO MPEJICTABICHUS O MUPE U POJIH XUMHH B CO3/IaHHHM COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTHHBI
MUpa: YMEHUsSI O0BACHATH OOBEKTHI U MPOLIECCHl OKPYKAIOIIEH AeCTBUTETbHOCTU — MPUPOIHOMN, COLIMATBHON, KYIbTYPHON, TEXHUYECKOU Cpepl,
MCTIOJNIB3YSl IS 3TOTO XUMUYECKUE 3HAHUS;

3) mproOpeTeHrne OO0YYAIONUMUCS OIbITa Pa3HOOOPAa3HON NEATENLHOCTH, IMO3HAHWS W CAMOIO3HAHMS, KIIIOUCBBIX HABBIKOB (KIFOYECBBIX
KOMITETEHTHOCTEH ), UMEIOIINX YHUBEPCATHHOE 3HAUCHUE JJIsl PA3JIMYHBIX BUOB JCATEIHHOCTH: PEIICHUS TTPOOIeM, TPUHATHUS PEIICHUH, TTOUCKA,
aHanmm3a U o0OpaboTkuM HHGPOpPMAIUM, KOMMYHHKATUBHBIX HAaBBIKOB, HABBIKOB H3MEpPEHUH, COTPYAHHUYECTBA, OE30MacCHOrO oOOpamieHus ¢
BEIIIECTBAMH B ITOBCETHEBHOW JKU3HU.




Ha ocHoBanuu tpeboBanuii ['ocyaapcTBeHHOro 00pa3oBaTeIbHOIO CTAHAAPTA B COAEPIKAHUM KaJIEHAAPHO-TEMAaTUYECKOTO IUIAHHUPOBAHUS
IpEIoJiaracTcs peajn30BaTb KOMIIETEHTHOCTHBIM, JMYHOCTHO-OPUEHTHUPOBAHHBIN, NEATEIBHOCTHBIN IOAXOJbl, KOTOPBIE ONPEICISIOT 3aAadu
o0y4eHMsI:

- (¢opMHUpOBaHME 3HAHMA OCHOB HAayKH - Ba)KHEHIIMX (DAKTOB, MOHATUH, 3aKOHOB W TEOpUH, S3bIKA HAYKH, JOCTYIHBIX 0000LIICHUIA
MHUPOBO33PEHYECKOT0 XapaKTepa;

- pa3BUTHE YMEHHMH HaOMIOJaTh U OOBSCHATH XMMHUYECKHE SIBJICHUS, COOJIOAATh MpaBHUJa TEXHUKU OE30MACHOCTH NPH paboTe C BEIIECTBAMHU B
XMMHUYECKOH JIaOOPAaTOPUH U B TIOBCEAHEBHOM KU3HH;

- pa3BUTHE UHTEpECca K XUMHUU KaK BO3MOXKHOM 001acTu Oynymieil mpakTHIeCKON AeITeIbHOCTH;

- Pa3BUTHE UHTEJUIEKTYaJIbHBIX CIOCOOHOCTEH U TYMaHUCTHUECKUX KaueCTB JIMYHOCTH;

- (hopMHpOBaHHME FKOJIOTMUECKOI0 MBIIIUIEHUS, YOEXKAEHHOCTH B HEOOXOIUMOCTH OXpaHbl OKPYKAIOIIEH Cpeibl.

Komnemenmnocmmuuiit no0xo0 onpenenser cienyroiue 0COOCHHOCTH MPeIbsIBIECHUS CoAepkKaHus 00pa30BaHUSA: OHO NPE/ICTaBIEHO B BUJE
TPeX TEMaTHYEeCKUX OJIOKOB, obecneunBarommx (opmupoBanue KommereHIwid. OHU MpeaycMaTpUBAIOT BOCIPOM3BENCHHE — yUAITUMHCS
OIIpEeIeIEHHBIX CBEJICHUI 0 HEOPraHWYECKHUX BEIeCTBaX U XMMHUUYECKUX MPOLeccax, IPUMEHEHHE TEOPETUYECKUX 3HAaHUH (IIOHATHH, 3aKOHOB, TEOpUI
XMMHH) - 3TO 00€CIIEUNBACT pa3BUTHE YICOHO-TI03HABATEIFHON U pe(IeKCHBHOM KOMIETEeHINA. Vcronbp30Banne pa3nuyHbIX CIIOCOOO0B JESITETLHOCTH
(cocraBieHue (GopMysl M ypaBHEHMH, PElLIEHHWE pacueTHBIX 3a1ad U Jp.), a TAKXKe MPOBEPKY MPAKTUYECKMX YMEHHH MPOBOAUTh XUMHUYECKUI
IKCIIEPUMEHT, COOJIOAas MpPU 3TOM MpaBUiIa TEXHUKU OE30MAaCHOCTH - 3TO O0ECIeYMBAET Pa3BUTHE KOMMYHUKATHBHONH KOMIETECHIIUH YYaIIUXCS.
OpuruHaiabHO MOJOOPaHHBIA MaTepuall [0 XUMHUM 3JEMEHTOB MO3BOJISIET OTBEYaTh HAa BOIPOCHI «I10YEMY?» M «KaK?», 4TO pa3BUBAET TBOPUECKU I
MOTEHIMAJ yJammxcs. TakuM 00pazoM, KaJeHIapHO-TEMaTHYeCKOe TUIAaHUPOBaHUE 00ECTIEYMBAET B3aNMOCBSI3aHHOE PAa3BUTHE U COBEPILICHCTBOBAHHE
KJIFOYEBBIX, OOIENPEAMETHBIX U IPEAMETHBIX KOMIETEHIIUH.

[IpuHnunsl or6opa copepkKaHMsl CBsSI3aHbl C MPEEMCTBEHHOCTHIO Lieled 00pa3oBaHUS HAa Pa3IMUHBIX CTYNEHSX U YPOBHSIX OOydYeHUs, JIOTMKOU
BHYTPUIIPEIMETHBIX CBSI3€H, a TaKXKe C BO3PACTHBIMM OCOOEHHOCTSAMH pa3BUTHUS ydaluxcs. V3ydeHue XMMHM BKIIOYAET MOATOTOBKY YHAIIHUXCS K
OCO3HAaHHOMY BBIOOPY MyTEH MPOAOHKEHHS 00pa3oBaHus U OyayIieil mpodeccuoHaIbHOM AeITEIHbHOCTH.

JIuunocmnasa opuenmayus o0pPa30BATEIBHOIO NpOIECCAa BBIABISIET NPUOPUTET BOCHUTATENbHBIX M pPa3BUBAIOIIMX Leled 00ydeHus.
CnocoOHOCTh yJaluxcsi IOHUMaTh MPUYUHBI U JIOTUKY Pa3BUTHSI XUMUYECKUX MPOIECCOB OTKPBHIBAET BO3MOMXKHOCTD /ISl OCMBICIEHHOTO BOCTIPUSATHUS
BCEro, 4YTO NPOMCXOTUT BOKpYyr. Cucrema yueOHBIX 3aHATUI TNpU3BaHa CIIOCOOCTBOBAaTh PA3BUTHIO JIMYHOCTHOM caMoMJeHTH(]UKaLuY,
TYMaHUTapHON KYyJbTYphl MIKOJbHUKOB, YCHJIIEHUIO MOTHBAIMHM K COLIMAJIbHOMY IO3HAHUIO U TBOPYECTBY, BOCHIUTAHUIO JIMYHOCTHO U OOIIECTBEHHO
BOCTPEOOBAHHBIX KAaU€CTB, B TOM YHCJIE IPAKIAHCTBEHHOCTH, TOJIEPAHTHOCTH.

JleamenbHocCmMHBLIINOOX00 OTPAXKAET CTPATETMI0O COBPEMEHHON 0O0pa30BaTeNbHONW MOJUTHUKM: HEOOXOAMMOCTb BOCIHTAHHS 4YellOBeKa H
rpaXXJAaHWHA, WHTEIPUPOBAHHOTO B COBPEMEHHOE €My OOIIEeCTBO, HAIIEJIEHHOIO Ha COBEpIIEHCTBOBaHUE 3Toro obmiectBa. Cucrema ypoKoB
COPHEHTHpPOBaHa HE CTOJBKO Ha Iepefady «TOTOBBIX 3HaHWiI», CKOJIbKO Ha (OpMUpOBAHME AKTUBHOW JIMYHOCTH, MOTHUBUPOBAHHOH K
camoo0pazoBaHuio, 00asaoel JOCTaTOYHBIMUA HaBBIKAMH UM TICUXOJOTUYECKMMH YCTAaHOBKaMH K CaMOCTOSITEIbHOMY MOUCKY, OTOODY, aHAU3y U
UCIIOJIb30BaHUI0 HHPOPMALIMU. DTO IOMOKET BBIITYCKHUKY aIalTUPOBATHCS B MUPE, Tie 00beM HHPOPMALIMU PACTET B FTEOMETPUUECKOM MPOrpecchH,
/i€ conuanbHas U IpodecCHoHaIbHas YCIEeIHOCTh HAMPSAMYIO 3aBUCSAT OT IMO3UTUBHOTO OTHOIICHUS K HOBAILUSAM, CAMOCTOSITEIbHOCTH MBILIUICHUS U



WHULIMATUBHOCTH, OT TOTOBHOCTH TPOSBIIATh TBOPUYECKUHU MOJIXOJ K J€Ny, UCKaTh HECTAHJAPTHBIC CIIOCOOBI pelieHus mpobsieM, OT TOTOBHOCTH K
KOHCTPYKTUBHOMY B3aUMOJICHCTBUIO C JIIOJAbMHU.
O0mas xapakTepucTuKa Kypca XuMUU
XuMus, KaK OJJHa W3 OCHOBOTIOJIAraloluX 00JIACTeH €CTeCTBO3HAHUS, IBIISETCS HEOTHEMIIEMOM 4acThi0 0Opa30BaHUs IIKOJBLHUKOB. Kaxmbrit
YEJIIOBEK JKMBET B MHPE BEIIECTB, IMMOTOMY OH JIOJDKEH MMETh OCHOBBI (DYHIAAMEHTAIBHBIX 3HAHUM MO XUMHUU (XMMHYECKas CHMBOJIHMKA,
XUMHUYECKHE TOHATHS, (PAKThI, OCHOBHBIC 3aKOHBI W TEOPHUH), IMO3BOJISIIONIME BHIPAOOTATH MPEACTABICHHUS O COCTAaBE BEIIECTB, UX CTPOCHUH,
MIPEBPAIICHUAX, IPAKTHYECKOM MCIOJIB30BaHUH, a TAKXKE 00 OIMACHOCTH, KOTOPYIO OHHM MOTYT MPEACTaBIATh. M3ydas XWMHIO, ydaliuecs y3HaloT
0 MaTepuabHOM EIWHCTBE BCEX BEIIECTB OKPYXKAIOIIETO MHUpPA, OOYCIOBJICHHOCTH CBOMCTB BEIIECTB MX COCTABOM H CTPOCHHEM, TO3HABAEMOCTH
U TPEACKa3yeMOCTH XMMHMYECKUX sIBIeHUH. V3yueHue CBOICTB BEIIECTB M WX MPEBPAIICHUI CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIILICHUS,
a mpakTudeckas paboTa ¢ BemiecTBamMu (J1a0OPAaTOPHBIC OMBITHI) — TPYAOIIOONIO, aKKYPAaTHOCTH U coOpaHHOocTH. Ha mpumepe Xumum ydamuecs
MOJIYYaloT MPEICTABICHUS O METO/aX MO3HAHUS, XapaKTEePHBIX ISl €CTECTBEHHBIX HAYK (IKCIEPUMEHTATBHOM U TEOPETUYECKOM).
[Ipennaraemasi mporpamMma Mo XMMHUHU PACKPBIBAET BKJIAJl y4eOHOTO MpeaMeTa B JOCTHKEHHE IeJied OCHOBHOrO 00IIero oOpa3oBaHUs U
OnpeesIeT BaKHEHUIIIME COIepKaTe/IbHbIC IMHUU TIpeAMETa:
® «BEIIECTBOY - 3HAHHE O COCTABE M CTPOSHUH BEIIECTB, UX CBOMCTBAX M OUOJIOTrHYECKOM 3HAYCHUU;
® «(XMMHUYECKasl peakuus» - 3HAHHE O MPEBPAIICHUSAX OAHUX BELIECTB B JAPYrve€, YCIOBHUS NPOTEKAHUS TAaKUX MPEBPALICHUN U
croco0ax yrpaBJICHUS PEAKIUSIMU;
® (IMIPUMCHEHUE BEIICCTB» - 3HAHMUE M ONBIT OE30MacHOro oOpalieHus C BeHIeCTBaMH, MaTepHaJlaMH M IPOIECCaMH,
HEO0OXOIMMBIMU B OBITY M Ha TPOU3BO/ICTBE;
® I3BIK XUMHUW» - ONEPUPOBAHUE CUCTEMOW BAXKHEHIIMX XMUMHUYECKUX MOHATHI, 3HAHUE XMMHUYECKON HOMEHKJIATYPhI, 4 TaKXKe
BJIAJICHUE XUMUYECKON CUMBOJIMKOHN (XUMUYECKUMH (OPMYIaMHU U YPAaBHEHHSIMHU ).

Pabouas mporpamma yueOHOTO Kypca 1mo XumuH Jyuist 7-9 kiaccoB pa3padorana Ha ocHoBe DPI'OC BTOporo mokoJjieHHs, Ha 0a3ze MNpPOrpaMMbl
OCHOBHOTO o00mero oOpa3oBaHuss 1o XuMmuu (0a30BbI ypoBeHb) U aBTopckoil mporpammbl O.C. Tabpuensna, A.B.Kymmosoi, I'.A.
[[Iunapesoii: [IporpamMmma ocHOBHOTO 00I1Iero oOpa3oBaHus MO XuUMHUHU. 7-9 kiaccel. M: [Ipoda, 2017r.

JlanHass mporpaMMa KOHKPETH3HpPYeT COJep)KaHue cTraHiapra, Ja€T pachnpeieneHHe yueOHBIX YacoB MO  pazdenaM  Kypca,
MOCJICAOBATCIIBHOCTE HU3YYCHUA TEM U Pa3aciioB C y‘-IéTOM MCXKIIPCAMETHBIX U MPEAMCTHBIX CB$[3€I>1, JIOTUKHN y‘IC6HOFO mponecca, BO3paCTHBIX
ocobenHoctelt yyamuxcs.IIporpamma B 8 u 9 kiaccax paccuutana Ha 68 yacoB (2 uaca B HEAENIO), Mporpamma MpONeIeBTUYECKOTO Kypca
XUMUU B 7 Kjacce paccuntana Ha 34 gaca (1 gac B Heemo).

Kypc moctpoen Ha maee peaqu3aliiid MEXKIIPEIMETHBIX CBS3€H XMMHH C JPYTUMHU €CTECTBEHHBIMH TUCIUILIMHAMH, BBEJICHHBIMU B OOydYeHUE
PpaHEC NN MapaJljICJIbHO C XI/IMI/IeI\/'I, a IIOTOMY MO3BOJIACT aKTYAJIM3UPOBATh XUMHUYCCKHUEC 3HAHUA YUallIUXCA, MMOJIYYCHHBIC HAa YPOKaxX IMPUPOJOBE ACHM,
ouonorun, reorpaduu, GU3UKKU U OPYTUX HAYK O Tpupojne. B pe3ynpTaTe yMEeHbBIIAETCS MCUXOJIOTUYECKas HAarpy3ka Ha y4YalluXcs C MOSBICHHEM
HOBBIX NpeAMETOB. TakuM o0pa3om, (opMUpYyeTCs TOHUMaHue 00 MHTErPUPYIOIIEH PO XMMHUHM B CUCTEME €CTECTBEHHBIX HayK, 3HAYUMOCTU 3TOTO



npeaMeTa Ijid yCIICIIHOI'0 OCBOCHHA CMEXHBIX AUCHUILIIWH. B xoHeunom CUCTC, TaKass MCXKIPEAMETHASA UHTETpalnsa CHOCO6CTByeT q)OpMI/IpOBaHI/II-O
SIMHOMN CCTCCTBGHHOHaY‘IHOﬁ KapTUHBI MHpa YK€ Ha HAa4YaJIbHOM 3TallC U3YUCHUA XUMHU.

B cootBercTBHE C Tpe6OBaHI/I${MI/I ToCyadapCTBEHHOI'O O6paSOBaTeJ'IBHOFO CTaHJapTa B KypC€ IOAYCPKUBACTCA, YTO XHUMHUA — HAYKa
OKCIICPUMCHTAJIbHAA. HOSTOMy YKC€ B 7 Kjacce pacCMaTpuBaAOTCA TAKHUC MCETOLOJIOTHMYCCKUC IMOHATHA y‘-IGGHOI‘O npeamMeTa, Kak SKCIICPUMCHT,
Ha6J'IIOI[eHI/Ie, U3MEPCHUE, OIMUMCAHUC, MOJACINPOBAHUE, THIIOTE3a, BBIBO. Hpe,Z[J'IO)KeHHHf/'I KypC KaK B TeOpeTHQCCKOﬁ, TaK U B (baKTquCKOfI cBOeH
YaCTH MNPAKTHKOOPHUCHTUPOBAH: BCC IOHATHA, 3aKOHBI MU TCOPHUH, a4 TAKKC Ba)KHEHIIIIE MpoHeCChl, BCHICCTBA U MATCpHAJIbl JAOTCA B IUIAHC HUX
IMPAKTUYCCKOI'o 3HAaYCHU:, IPUMCHCHUS BEIICCTB B HOBCCﬂHCBHOﬁ JKU3HHU U UX POJIK B JKMBOH M HEXKUBOM IIpupoaec.

MecTo Kypca XuMuM B 0a3MCHOM y4eOHOM ILIaHe

[TporpamMma pa3paboraHa B COOTBETCTBHH ¢ 06a3ucHbIM yueOHbIM mianoM (BYIlom) mis crynenu ocHOBHOTO 001iero oOpa3oBaHusl. XUMHUS B
OCHOBHOM IITKOJIE U3y4aeTcs ¢ 7 10 9 KIIACCHI.

O6uee uncno y4eOHbIX YacoB 3a 3roja oOydenus coctasinser 170, u3z nux 34 (1uac B Henento) B 7 kiacce, o 68 (2 yaca B Heento) B 8 u 9 kiiaccax.
Kypc xumuu B 7 kitacce sIBIs€TCS IPONEACBTUUECKUM.

B cootBerctBum ¢ tpedoBanusmu @I'OC u3 170 yacoB yueOHON HArpy3Ku Ha SKCIEPUMEHTAIbHYIO, TIPOEKTHYIO JIEATEIbHOCTh U IKCKYPCUU
JOJHKHO 0TBOAUTHCS 30% y4eOHOM Harpy3kH, 9To coctaniseT 51-60 gacos.

CogepxaHue Kypca XMMHH B OCHOBHOM IIKOJIe SIBJISETCS 0a30il ISl M3y4eHHs] OOIUX XMMHUYECKUX 3aKOHOMEPHOCTEH, 3aKOHOB, TEOpUl B
crapmieit mkoyie. Takum 00pa3oM, cojepkaHHe Kypca XUMHUU B OCHOBHOM IIIKOJIE MPEACTaBIsET cOO0OW 0a30BOE 3BEHO B CHCTEME HEMPEPHIBHOTO
XUMHUYECKOTO 00pa30BaHMs U ABIISETCS OCHOBOM IS MOCIIEAYIONIeH ypOoBHEBOW U IpoduibHON AuddepeHnanum.

Y4eOHbIi npeaMer «XUMHUsA», B COACPKAHUU KOTOPOTO BEIYIIMM KOMITOHEHTOM SIBIISIFOTCS HAayYHBIC 3HAHUS W HAyYHBIC METOJBI TIO3HAHWSI,
Mo3BoJIsieT (OPMUPOBATh y yUYAIIMXCSA HE TOJIBKO IENOCTHYIO KapTUHY MHUPA, HO M MPOOYKIaTh Y HUX SMOIIMOHAIHHO-IIEHHOCTHOE OTHOIIEHUE K
M3y4aeMOMYy MaTepHally, CO3JaBaTh YCIOBHS JJisi ()OPMHUPOBAHHS CHUCTEMBI IIEHHOCTEH, OMPEACIISIONEH TOTOBHOCTh: BHIOMPATh OIPEICICHHYIO
HAMpPaBIEHHOCTh JIEHCTBUH; IEMCTBOBATH OMpEICICHHBIM 00pa3oM; OLIEHHWBAaTh CBOW JCHCTBHUS M JACUCTBUS IPYTHX JIOACH MO OMpeaeleHHBIM
IIEHHOCTHBIM KPUTEPHSIM.

Pe3yabTaThbl 0CBOEHHS Kypca XUMHHU

TpeGoBanusi K pe3ylbTaTaM OCBOCHHS Kypca XWMHH B OCHOBHOM IIIKOJIE€ OMPEAEISIOTCS KIIOYEBBIMH 3a/ladaMd OOIIEro 0o0pa3oBaHUs,
OTpaKalIIMMH HHIWBUIYyaJIbHbIC, OOIIECTBEHHBIE M TOCYIapPCTBEHHBIE MOTPEOHOCTH, U BKIIOYAIOT JTUYHOCTHBIE, METANPEIMETHBIE U TPEIMETHBIE
pe3yNbTaThl OCBOCHHUS MTPEeIMETA.

N3yueHne XuMuu B OCHOBHOM LIKOJIE AAET BO3MOKHOCTh JOCTHYb CIEAYIOMIHNX JUYHOCTHBIX Pe3y/ibTaTOB!



L4 OCO3HaBaTh C€IAWHCTBO M INECJIOCTHOCTH OKPYXAKOIICTO MHpPA, BO3MOXHOCTH €I0 IIO3HABAEMOCTH H 00BACHUMOCTHU
Ha OCHOBC ,I[OCTI/I}KCHI/Iﬁ HAYKH;

L4 IMOCTCIICHHO BBICTPAanWBATh COOCTBEHHOE LHEJIOCTHOC MHPOBO33PCHUC. OCO3HABATH HOTpCGHOCTB N TOTOBHOCTH K
CaMOO6pa3OBaHI/IIO, B TOM YUCJIC H B paMKax CaMOCTOSTECIbHOM IEATCILHOCTH BHE IIKOJIBI,

L4 OIICHUBATh KHU3HCHHBIC CHUTyallUM C TOYKHU 3PCHHUA 0e30macHoro 06pa3a KHU3HH U COXPaHCHUS 310POBbA;

L4 OLICHUBAThb 9KOJIOTHYECKHM PHUCK B3aMMOOTHOIIICHHI YeJIOBEeKa M IIpUpPOJbI.

L4 (bOpMI/IpOBaTB 9KOJIOTMYECKOE MBIIJICHUE: YMEHUC OLUCHUBATH CBOIO ACATCIBHOCTL M IIOCTYIIKHM JOPYIrUX HIO,HCI;'I C

TOYKU 3PEHHUS] COXPaHEHHs OKpY’KalOIIeW Cpejbl - TapaHTa >KU3HU U 0J1aronoyyus Joei Ha 3emie.
MeTtanpeAMeTHBIMH pe3yJbTaTaAMH HU3yYeHHS Kypca «XHUMHUs» SBIsIETCS (OPMHPOBAHNE YHUBEPCAIBHBIX y4eOHBIX neiictuit (Y'Y ).

Pezynamuenvie YY/I:

o CaMOCTOSITENIbHO OOHapykuBaeT M (opMyaHpyeT yueOHyr mnpoOsiemy, onpeaesser 1eib y4eOHON AeITeNbHOCTH;

o BBIJIBUT'AE€T BEPCUU pELICHUs MPOOJEMbl, OCO3HAET KOHEUHBIH pEe3yslbTaT, BBIOMpPAET W3 MPEUIOKEHHBIX M HIIET
CaMOCTOSITEJILHO CPEJICTBA JOCTHXKEHUS 1IETIH;

o IUTAHUPYET PECYPCHI IS JOCTHXKEHUS LIENH;

. COCTaBJSCT (MHAMBUAYAIbHO WM B TPYNIE) IUIAaH PELICHUS NPOOJIeMBbl;

o pabotas 1o TMJaHy, CBepsAe€T CBOM JEHCTBUS € 1EIbl0 M, MpU HEOoOXOJUMOCTH, HCHPABISAET OIMIMOKU
CaMOCTOSITEIILHO;

o B JIMAJIOTE€ C YYHUTEJEM COBEPLICHCTBYET CAMOCTOSITENILHO BbIpaOOTaHHBIE KPUTEPUHU OLIEHKHU;

J Ha3bIBA€T TPYAHOCTH, C KOTOPHIMH CTOJIKHYJICS NpHM pEIIeHWH 3aJaud, W [peajaraeT IMyTH UX IpPeoaoIeHHs)/

n30eranud B TabHENUIIEH NeATEIILHOCTH.

Bbll’lyCKHuK noJiyuyum 603MONCHOCNIb HAYYUMDbCAL!

o CaMOCTOSITENTLHO CTaBUTh HOBBIC yUeOHbIE IIeNTH U 337a4H;

. CaMOCTOATENIbHO CTPOUTD KU3HEHHBIE IJIAHBI BO BPEMEHHOM MEPCIEKTHBE;

. Mpy IJIAHUPOBAaHUM JIOCTHDKEHHMS LeJed CaMOCTOATENbHO U aJIeKBAaTHO YYMTHIBATH YCJIOBHS M CPEACTBA MX
JOCTHKEHUS;

. BBIJICJISITh AJIbTEPHATUBHBIE CIIOCOOBI JOCTIDKECHMS 1€ M BBIOMpaTh Hambosee 3G GeKTUBHBIN COCo0;

J aJICKBaTHO OIIEHWBATh CBOM BO3MOXKHOCTH JOCTIDKCHMSI IIENIM OMPEAENEHHON CIIOKHOCTH B Pa3IHYHBIX chepax

CaMOCTOSITETbHON JIESATEIHHOCTH.



Ilo3naeamenwvuoie YY/I. Yuawuiica oonscen ymeman:

J aHAJIM3WPOBATh, CPABHUBATH, KIACCU(PUIMPOBATH U 0000maTh (AKTHI U SBICHUS;BBISBIATH PUYHHBI U CIICICTBHUS
MIPOCTHIX SIBJICHMIA,

o OCYIIIECTBIISITh CPaBHEHUE, KIACCUPHUKAIMIO, CAMOCTOSTEIBHO BBHIOMpAs OCHOBAHUS W KPUTEPUH JJISl YKa3aHHBIX
JIOTHYECKUX OTEPaIlni;

J CTPOUTH JIOTHUECKOE PACCYXJIEHHUE, BKJIIOYAIOUICEe YCTAHOBJICHUE MPHUYUHHO-CIICACTBEHHBIX CBA3CH;

J CO3/1aBaTh CXEMAaTUYCCKUE MOJEIH C BBIICICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa;

J COCTaBJISITh TE3UCHI, PA3INYHBIC BUBI TUTAHOB (TIPOCTHIX, CIIOKHBIX M T.I1.);

. peoOpa3oBbIBaTh MHPOPMAIIMIO U3 OJHOTO BHJA B JIPYrod (Tabiuily B TEKCT U Ip.);

o YMETh OMpPEICIsATh BO3MOXKHBIC HCTOYHUKH HEOOXOJMMBIX CBEJCHHMW,  MPOM3BOJAWTH  IMOUCK  HMH(pOpPMAIIHH,
aHAJM3UPOBATh U OIICHUBATh €€ IOCTOBEPHOCTH;

. Y4acTBOBATh B MPOCKTHO- UCCIICJIOBATEIBCKOM IEATEIHbHOCTH;

o MIPOBOINTH HAOJIFOICHUE U SKCTICPUMEHT;

. OCYIIECTBIISITh BBIOOp Hambosiee 3(PPEKTUBHBIX CIIOCOOOB pEIICHHS 33Ja4 B 3aBHCHMOCTH OT KOHKPETHBIX YCIOBUH;

[ ]

AaBaTb OIPCACIICHNUEC TOHATUAM

Buinyckuux nonyuum 603mMoxiCHOCMb HAYYUMBCSL:
® yCTaHABIMBATh MPUYMHHO-CIICJICTBEHHBIE CBS3H,
e 00001AaTh MOHITUS — OCYHIECTBIATH JOTUYECKYIO OMEPAILUIO MEePEX0Aa OT BHAOBBIX NPU3HAKOB K POJOBOMY TOHATHIO, OT TOHSTHS C
MEHBIIUM O00BEMOM K IOHATHIO ¢ OOJBIIUM 00BEMOM;

® OCYIISCTBIIATH CPAaBHCHHE, CEPUAIIMI0 W KIACCH(DHKAINIO, CAMOCTOSATEIHHO BHIOMpas OCHOBAHUS M KPUTCPUU ISl YKA3aHHBIX JIOTHICCKIX
onepanuu.
CTPOUTH KJIacCU(PUKALMIO HA OCHOBE IMXOTOMUYECKOTO JeNeHHs (Ha OCHOBE OTPHUIIaHMS);
CTPOUTH JIOTHYECKOE paCCyKICHHE, BKIIOYAIOIIee YCTaHOBJICHHE MPUYUHHO-CIIEJICTBEHHBIX CBS3EH;
OOBSICHSITH SIBJIICHHUS, TPOIIECCHI, CBA3M W OTHOILIEHUS, BBIABISEMbIE B XOJE HCCIEIOBAHMUS;

CTPYKTYpUpPOBaTh TEKCThl (BBIAENSIET TJABHOE U BTOPOCTENEHHOE, TJIABHYI0 MJEI0 TEKCTa, BBICTPAWBAET IIOCJIEI0BATEIbHOCTh
OIHCHIBAEMBIX COOBITUI);

CTaBUTH MPOOJIEMY, apryMEHTHPOBATh €€ aKTyaJIbHOCTb;
®  CaMOCTOSITENIHO MIPOBOJIUTH UCCIIE0BAaHNE HA OCHOBE IPUMEHEHHS METOA0B HAOJIIOCHHS U SKCIIEPUMEHTA;

Kommynuxamuenwvie YY/I:
® CaMOCTOSITEIbHO OPTaHM30BHIBAET y4eOHOE B3aMMOJCHCTBHE B TPYIIIE;



(ompenensieT ob1IMe 1eNd, paclpeieseT poiu, yMEeT 10TOBapUBaThCs IPYT C JPYTOM U T.11.).

co0JII01aeT HOPMBI MyOJIUYHON PEYU U PErilaMeHT B MOHOJIOTE U IUCKYCCHH;

MOJIb3YeTCsl aJeKBATHBIMU PEUYEBBIMU KJHILE B MOHOJOre (IMyOJMYHOM BBICTYILJICHUH), UAJIOTE, TUCKYCCUU;

bopMynupyeT COOCTBEHHOE MHEHUE U MO3UIUIO, ApTYMEHTUPYET HX;

KOOPJIUHHUPYET CBOIO MO3UIUIO C MO3UIUSIMHU MapTHEPOB B COTPYAHUUYECTBE MPU BBIPAOOTKE 0OLIETO;

yCTaHABJIMBACT U CPAaBHUBACT PAa3HbIC TOUKH 3PEHHS, IPEXK/IC YeM MPUHUMATh PEIICHHs U JAeTaTh BEIOOP;

CIOPUT M OTCTaMBAET CBOIO IMO3UIMIO HE BPaKJCOHBIM ISl ONMIIOHEHTOB 00pa3oM;

OCYILIECTBIISIET B3aUMHBIM KOHTPOJIb M OKa3blBa€T B COTPYAHHUYECTBE HEOOXOAMMYIO B3aHMOIIOMOILb;

OpPTaHU30BBIBACT M IUIAHHPYET y4eOHOE COTPYTHHYECTBO C YUYUTEIEM M CBEPCTHHKAMH; OIPENENATh HeNd W (YHKIHMHA YYAaCTHUKOB,
CTIOCOOBI B3aMMOZEHCTBUS; TNIAHUPOBATH O0IIKE CIIOCOOBI paboTHI;

yMeeT paboTaTh B TpyINle — YCTAaHaBIMBAaeT paboyue OTHOIICHUS, AS(P(EKTHBHO COTPYIAHUYAET U CHOCOOCTBYET MPOAYKTUBHON
KOOTepalui; UHTETPUPYETCS B TPYNIY CBEPCTHUKOB W CTPOUT NPOAYKTHBHOE B3aUMOJICHCTBUE CO CBEPCTHUKAMHU U B3POCIBIMH;
YUUTBHIBAET pa3Hble MHEHUS M UHTEPEChl U OOOCHOBBIBATH COOCTBEHHYIOMO3UIIMIO.

Bbll’lyCKHuK noJiyuyum 603MONCHOCHb HAYHYUMbCA.!

IMPOAYKTUBHO pa3pCliaTb KOH(i)J'II/IKTI)I Ha OCHOBC yqéTa HHTCPECOB U HO3I/IIII/II\/JI BCEX YYAaCTHUKOB, IOUCKA MW OHLCHKH aJIbTCPHATHBHBIX
CIoCcO0OB pa3pelieHuss KOH(IUKTOB;

JIOTOBApUBATHCS U MPUXOTUTH K OOIIEMY PEIICHHIO B COBMECTHOI JIeATEHbHOCTH, B TOM UHCJIE€ B CUTYallMH CTOJKHOBEHHS HHTEPECOB;

OpaTh Ha ce0s1 THUIIMATUBY B OPTaHU3AIMH COBMECTHOTO ACHCTBHS (EII0BOE TUAEPCTBO);

BIIAJIETh MOHOJIOTUYECKOM U JHATOTUYECKOM ¢opMaMu pedd B COOTBETCTBUU C TPAMMATHYECKUMH U CHHTAKCUYECKHMMH HOPMaMU
POJTHOTO SI3bIKA;

CJICA0BATb MOPAJIbHO-3THYCCKUM H IICUXOJIOTMYCCKHUM IMPUHIUIIAM O6III€HI/I$I U COTPYAHHUUYCCTBA HAa OCHOBC YBAXXUTCIIbHOTO OTHOMICHUS K
napTHépaM, BHUMAaHHA K JIMYHOCTHU JPYroro, aaCkBaTHOIO MCEKIIMYHOCTHOI'O BOCIHPHUATHUA, TOTOBHOCTHU aJI€CKBATHO PEarupoBaTbh Ha HYXK/bI
JIPYTUX, B YACTHOCTH OKa3bIBaTh MOMOIIh M SMOIMOHATBHYIO MOJIIEPKKY MapTHEpPaM B TMPOIECCEe TOCTHKEHHS OOIIel IeId COBMECTHOMN
JeSITeTbHOCTH.

IIpeaMeTHBIMHM pe3yJibTaTAMHM H3y4YeHHMs IpeaMeTa SIBJAITCH CJeAyHLMe YMEHU:

OCO3HAHUE POJIN BCIICCTB:

- OIIPCACIIATDH POJIb PA3JIMYHBIX BEIIECCTB B MIPHUPOAC U TEXHUKCE,
- OOBSCHSATH POJib BEIIECTB B KX KPYT'OBOPOTC.



® pPAacCMOTPEHUE XMMHUYECKUX IPOLECCOB:
- IPUBOJUTH IIPUMEPBI XUMUYECKUX IIPOLIECCOB B IIPUPOJIE;
- HAXO/UTh YEPThI, CBUACTEIHCTBYIONIME 00 OOMMX MPU3HAKAX XUMUYECKUX MPOIECCOB M UX PA3IUUYHSIX.

® UCMOJb30BAHUE XUMHUECKUX 3HAHUM B OBITY:
- OOBSICHATH 3HaYEHUE BELECTB B )KM3HU U XO35HCTBE YEJIOBEKA.

® OOBSICHATH MHUP C TOUKU 3PCHUS XUMUU:
- IEPEYUCIIATH OTINYUTENbHBIE CBOMCTBA XUMHUECKHUX BEILECTB;

- pa3yin4aTh OCHOBHBIE XUMUYECKHUE IPOLECCHI,
- OIIPEACIIATh OCHOBHBIE KJIACChl HEOPTAaHUUYECKUX BEILECTB;
- [IOHUMATh CMBICI XUMUYECKUX TEPMUHOB.

® OBJIAJICHUE OCHOBAaMU METOJIOB ITI03HAHMS, XapAaKTEPHBIX JUIsl €CTECTBEHHBIX HayK:
- XapaKTepu30BaTh METO/bl XMMHUYECKOW Hayku (HaOJIIOJEHHE, CpaBHEHUE, SKCIEPUMEHT, U3MEPEHUE) U UX POJIb B IO3HAHUU MTPUPOJIBI;
- IPOBOJUTH XMMHUYECKHE ONBITBI M IKCHEPUMEHTHI U OOBSACHATH MX PE3yJbTAThI.

e yMEHHME OLICHMBATh IIOBEJCHHUE YEJOBEKAa C TOYKHM 3PEHUS XUMHUYECKOW O€301aCHOCTHU I10 OTHOLIEHUIO K YEJIOBEKY U MIPUPOJIE:
- HUCIOJIb30BaTh 3HAHUSA XUMMU NPU COOIIOAEHUM MPABUI HCIOJIb30BAHUS OBITOBBIX XMMHYECKHX IpENapaToB;
- pa3In4aTh onacHble U Oe30MacHbIC BELIECTBA.

OcHoBHOI (opMoOli opraHM3anuu y4eOHOrO Mpoliecca sBISETCS KIACCHO- ypouHas cHUcTeMa. B kauecTBe JOMOJHUTENIBHBIX ()OPM OpraHU3aluu
00pa30BaTeNbHOrO MPOIECCa MCIONB3YETCs CHUCTEeMa KOHCYJIbTAllMOHHOM TOIEPKKH, HWHAWBHUIYaJbHBIX 3aHATHH, caMoOCTOsITeNbHas padoTa
y4aluxcs C UCIOJIb30BaHHEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHII.

[IpeoGnanatomeit  popmoit KOHTPOJISI  BBICTYNAIOT MHCbMEHHBIH (CAMOCTOSATENbHBIE W KOHTPOJbHBIE pabOThl) W  YCTHBIM ompoc
(cobecenoBaHue), TECTUPOBAHUE.

Y4eOHO-nccIeN0BATEIBCKAS U MIPOCKTHAS 1eSITeIbHOCTh 00y4al0UXCS.

OcHOBHasl 1eNb TPOrPaMMBIY4eOHO-HCCIEIOBATENbCKOM U TMPOEKTHON MeATEeNbHOCTH OOYYaIOlUXCS — CIOCOOCTBOBATH CTAaHOBIIEHHUIO
WMHIUBUAYAJIbHONH 00pa30oBaTEeNIbHON TPAaeKTOPUM YyYalllMXCs 4Yepe3 BKIIOYEHHs B 00pa30oBaTENIbHBIN MpoLEecC y4yeOHO-MCCIEeN0BAaTEIbCKOW U
MIPOEKTHOM €SI TEIbHOCTH.

Bxmrouenue  ydyammuxcss B y4eOHO-MCCIIEIOBATEIBCKYI0 M TPOCKTHYIO JESITEIBHOCTh €CTh OJWH U3 IyTEH TOBBIMICHUS MOTHBAIUU M
3¢ (HEeKTHBHOCTH caMOil y4eOHOI 1eATEeTHbHOCTH B OCHOBHOM IIKOJIE.

PesynpraTomM (MpoOAyKTOM) MPOEKTHOM NEATEIHBHOCTH MOXET OBITh JIF00as W3 CIEAYIOMUX paloT: MHChbMEHHas padoTa, XyI0KECTBEHHAsS
TBOpUecKas paboTa, MaTepUaTbHBIH 00BEKT, OTYETHBIE MATEPHAIIBI 10 COLUATHHOMY MPOEKTY.



Kpurepuu oLieHKH pOeKTHON paboThl pa3pabaThIBAlOTCS ¢ y4ETOM LieJiell U 3a/1a4 IPOEKTHOM JesITeNbHOCTH Ha JaHHOM 3Tane o0pa3oBaHMsL.
WuauBHUyanbHBIA MPOEKT Ie1eCO00pa3HO OLIEHUBATh IO CIEAYIOIIUM KPHTEPHSIM: CIOCOOHOCTh K CaMOCTOSATEIBHOMY MPUOOPETEHHIO 3HAHUK U
pemieHnio mpoOieM (IO3HaBaTelbHbIE JEeHCTBUA), CHOPMUPOBAHHOCTh MPEAMETHBIX 3HAHUH U CHOCOOOB JIeHCTBUH, C(HOPMHUPOBAHHOCTH
PEryISTHBHBIX JeHCTBUH, CHOPMUPOBAHHOCTh KOMMYHHKATHBHBIX ACHCTBUM.

MeTobl KOHTPOJISI M OCHOBHBIE (POPMbI KOHTPOJIS
MeToAbI KOHTPOJIA:
Ilo mecmy konmpons na smanax o6y4enus: MPeIBAPUTEITbHBIN (BXOIHOM), TEKYIIUH (OIepaTUBHBIN ), UTOTOBBIN (BBIXOTHOM).
Ilo cnocoby oyenusanus: «OTMETOYHAs» TEXHOJIOTUS (TpaaULMOHHASA), «PEHTHHIOBas» TEXHOJIOTUS (OaUIbHO-HAKOMUTEIbHAS), «KAaueCTBEHHASD)
TEXHOJIOTHUS (COUETaHNE METO0/1a HAOIIOIEHHS C IKCIIEPTHOM OIEHKOH, T.€. YCBOWIJI — HE YCBOMII, OBJIAJIE)I — HE OBJIAJIEN).
I1o cnocoby opeanuzayuu KoHmpois: aBTOMaTHYECKUI (KOMIIbIOTEPHBIH ), B3AUMOKOHTPOJIb, KOHTPOJIb YUUTEINSl, CAMOKOHTPOJIb.
1o sedywum @pynxyusim.: THATHOCTUICCKHUHN, CTUMYTUPYIOITHH, KOHCTATUPYFOIIIHA.
Ilo cnocoby nonyuenus ungopmayuu 6 xoode KOHMpOA. YCTHBIA MeToj (BKJIKOYAeT OMNpOCHI, coOeceloBaHMs, 3a4eThl), MUCHBMEHHBIH METO[
(MCTIoNB3yeT KOHTPOJIBHBIC, PA3IIUNYHBIC TPOBEPOYHBIE paOOTHI), MPAKTHIECKUH METOA (COCTOUT B HAOIFOIEHUE 32 XOAOM BBIITOJIHEHHS TPAKTHIECKUX
1 1ab0paTOpHBIX paboT, a TaKXkKe MPOEKTOB).

DopMbl KOHTPOJIA:

- cobecedosanue (MCMONBb3YETCS HA BCEX ATANax 00y4eHHs], IOMOTaeT BhISCHUTh NOHUMaHUE OCHOBHBIX IIPUHLIUIIOB, 3aKOHOB, TEOPHIl);

- Onpocwl, IKCnpecc-onpocel (UCTIONb3YIOTCS JUIS ONIEPaTUBHOM MPOBEPKH YPOBHS TOTOBHOCTH K BOCIIPUATHIO HOBOTO MaTepHaa);

- 3auem (BBIIAETCS TIEPEUYEHb BOIPOCOB, OTJIANIAIOTCS TPEOOBAHUS K YPOBHIO TOATOTOBKH), MOXHO IpEIaratb MPOIyMaHHYIO CHCTEMY 3a4E€TOB C
Y4eTOM clienn(pUKH Kiacca;

- camocmosamenvhas paboma (SBISETCS TUIIMYHON (HOPMON KOHTPOJIS, MOAPa3yMEBaET BHIMOJIHEHNE CaMOCTOSATENFHBIX 3aJaHuii 0e3 BMeIaTebCTBa
YUUTENA);

- NUCbMeHHAs KOHMPOAbHAs paboma (NEpedeHb 3aJaHUN WIM 337134, KOTOPbIC BBIOJIHSIOTCS B NMHUCHBMEHHOM BUJE, TEXHOJIOTHUS OLCHUBAHUS —
OTMETOYHAsI, TI0 OPTaHU3AIMH — KOHTPOJIb YIUTEIS);

- mecmuposanue (UCTIONB3YEeTCs A ONEPaTUBHONW MPOBEPKM KadecTBA 3HAHMN yyalluxcs € BO3MOXHOCTBHIO MAIIMHHOTO BBOJAA JaHHBIX W
aBTOMATH3MPOBAHHOW 00paOOTKH Pe3yIIbTaTOB, TEXHOJIOTHSI OIICHUBAHUS — PEUTHHTOBAs MM OTMETOYHAS);




- Juckyccus (MOXET ObITh OpraHU30BaHa KaKk B MUCbMEHHOMN, TaK ¥ B YCTHOU (hopMe, UCTOIb3YeT COUeTaHUE METOA0B OMpoca U coOece0BaHMUs );
- HabOnoenue (MPUMEHSIETCS Ha YPOKE-TIPAaKTHKE U TOApa3yMeBaeT OTCICKUBAHHE (OPMHPOBAHUS YMEHHMU, HAaBBIKOM M TPUEMOB NPUMEHEHUS
MPAKTUYECKUX 3HAHUN).



Coaep:kanue padoyed NporpaMmMbl
8 ki1ace
( 684, 2 yaca B HeJ1eJ110)

Tema 1. BBenenne. [leppoHauajibHble XMMUYECKHE TOHATHS — S 4acoB.

XuMUs — HayKa O BELIECTBAX, UX CBOMCTBAxX U MPEBPALLCHUSIX.

[TonsiTHe 0 XUMUYECKOM AJIEMEHTE U (JopMax ero CyIeCTBOBAHM: CBOOOIHBIX aTOMaX, MPOCTHIX U CJIOKHBIX BEUIECTBAX.

[TpeBpamenue BemecTB. OTAMYNE XUMHUUYECKUX PEAKIUH OT PU3NUECKUX SBJICHUN. POb XMMUU B )KU3HU YEIOBEKA.

KpaTkue cBeneHus 1o uCTOpUM BO3HUKHOBEHUS U pa3Butus xumuu. [lepuon anxumuu. [lonstue o punocodckom kamue. Pa3Butre XumMuu Ha
Pycu. Ponb oTeduecTBEHHBIX YUEHBIX B CTAHOBJICHUM XUMHUECKON Hayku — paboTsl M.B. JlomonocoBa, A.M. bytieposa, JI.11. Menaeneesa.

XuMHYecKasi CHMBOJHUKA. 3HAKM XUMHUYECKHUX OJJIEMEHTOB M IPOUCXOXKIEHHE WX Ha3BaHui. Xumuueckue ¢GopMynbl. MHIEKCH u
ko3 dunrenTsl. OTHOCHTEIbHBIE aTOMHash M MOJEKyJspHas Maccel. [lepmonmyeckas cucrema xumuueckux snementoB J[.M. MenpeneeBa, eé
CTPYKTypa: Malible U OoJbllIMe MEepUuoJibl, Tpynmnbl U noarpynmsl. [lepuonnyeckas cucremMa Kak CIpaBOYHOE mocoOue sl MOJy4YeHHs CBEIECHUH O
XUMHUYECKUX 3JIEMEHTOB.

Tema 2. ATOMBI XMMH4Y€CKHX 3JIeMeHTOB — 10 yacos.

ATombI Kak (popma CyIecTBOBaHUS XUMUYCCKUX 31eMeHTOB. OCHOBHBIE CBEICHHS O cTpoeHnu aromoB. OmbiTel Pesepdopna. [TnanerapHas
MOJEJIb CTPOEHHS aTOMA.

CocraB aTOMHBIX Si7iep: IPOTOHBI, HEUTPOHBI. B3aMMOCBSI3b OHATUIN «IIPOTOHY, KHEUTPOH», KOTHOCUTEIbHAS aTOMHAsl Maccay.

M3MeHeHue 4nciia IpOTOHOB B Sipe aToMa — 00pa30BaHNEe HOBBIX XUMHUECKUX JIEMEHTOB.

W3MeHeHne yuciia HEHTPOHOB B sJpe aroma — oOpa3oBaHue H30TONOB. COBPEMEHHOE OINpeeNieHUEe MOHITUS «XMMHUYECKUN 3IEMEHT».
M30TO0MnbI Kak pa3HOBUAHOCTH aTOMOB OJTHOI'O XUMHUYECKOT'O JIEMEHTA.

OnekTpoHbl. CTpoeHUE 3JIEKTPOHHBIX YPOBHEW aTOMOB XMMHUYECKUX AJIEMEHTOB MajblX NepuojoB. [ToHATHE O 3aBEpIIEHHOM 3JIEKTPOHHOM
YPOBHE.

[lepuonnueckas cuctema XxuMudeckux aiemMeHToB [[.M. MenjeneeBa u cTpoeHrne aToMOB: (PU3UYECKUN CMBICI TOPSIKOBOIO HOMEpa AJIEMEHTA,
HOMeEpa IPpyIIIbl, HOMEpPa EPUOAA.

M3MeHeHne uucia 3JIEKTPOHOB Ha BHEUIHEM JJIEKTPOHHOM YPOBHE aTOMa XHMMHUYECKOrO 3JIEMEHTa — OOpa30BaHMM IOJIOKUTENbHBIX U
OTpHULATENbHBIX HOHOB. VoHBI, 00pa3oBaHHbIE aTOMAMH METAUIOB U HeMeTallyIoB. [IpnunHa n3MeHeHUsT METAIIIMYECKUX U HEMETAJIIMYECKUX CBOMCTB
B nepuozax u rpynmnax. Obpa3oBanue OuHapHbIX coeauHeHuil. [lonsTre 00 MOHHOM CBsI3U. B3auMmoseiicTBre aTOMOB 3JIEMEHTOB HEMETAJIIOB MEXKIY
co0oif — oOpa3oBaHHe ABYXaTOMHBIX MOJIEKYJ MPOCTHIX BemiecTB. KoBasleHTHash HEMOJsIpHAs XMMHUYECKas CBA3b. DJEKTPOHHBIE U CTPYKTYPHBIE
bopmyIIbI.

B3anMopeiicTBe aTOMOB HEMETAINIOB MEXKTy CO00i — 00pa3zoBaHrue OMHAPHBIX COSAMHEHUN HEMETAIIOB. DJIEKTPOOTPUIIATETLHOCTE. [loHsATHE
O MOJIAPHOW KOBAJIEHTHOMW CBSI3H.

B3aumopeiicTBie aToMOB METaNIOB MEXTy cO00M — 00pa3oBaHuE METAJUIMYECKUX KpUCTaLIOB. [IoHATHE O METAIITNYECKON CBS3H.



JeMoHcTpanuu. Mosienu aTOMOB XMMHAYECKHX 1eMeHTOB. [leproanueckas cucrema
Tema 3. IIpocThie BemecTBa — 7 4acos.

[TonoxeHne METAIIIOB U HEMETAJJIOB B NEPUOJUYECKON cucTeMe. BaxkHelne mpocThie BEleCTBA-METAILIbL: KENEe30, ATFOMUHUAN, KalbIUH,
Mmarnui, Hatpuii. Kanuii. O6ume pusnueckue cBoicTBa METAIIIOB.

Baxxueiimue npocteie BellecTBa-HEMETaulbl, 00pa3oBaHHbIE aTOMaMH KHCIOpOJa, BOJOPO/a, a3oTa ,cepbl, (ocdopa, yriaepoaa. MosaeKkysl
IIPOCTBIX BEIIECTB-HEMETAIIJIOB: BOJOPO/Ia, KUCIOPOa, a30Ta. ['anoreHoB. OTHOCHTENbHASI MOJIEKYJIIPHAS Macca.

CrnocoOHOCTh aTOMOB XHMHUYECKHUX DJEMEHTOB K OOpa30BaHUIO HECKOJIBKUX XHMHUYECKHUX BEIIECTB — alJIOTPONHUs. AJUIOTPOIHbBIE
Mo ubUKaIK KUCI0poaa, pochopa, ooBa. Metammnyeckue 1 HEeMETaJUIMYECKHE CBOWCTBA MPOCTHIX BelecTB. OTHOCUTENBHOCTD ITOTO MOHSTHSI. .

Yucno Aporanpo. KonnuectBo BemectBa. Moabs. MossipHas Macca. MossipHbIil 00bEM ra3o000pa3HbIX BerlecTB. KpaTHble eTUHUIIBI H3MEPEHUS
KOJIMYECTBA BEILECTBA — MUJUIMMOJIb M KHMJIOMOJIb, MUJUIUMOJISIPHAsE M KMJIOMOJISIPHAs MacChl BEIIECTBA, MUJUIMMOJISIPHBIA U KUIIOMOJISIPHBIN 00BEMBI
ra3000pa3HbIX BEIIECTB.

Pacuérsl ¢ Hcronp30BaHNEM OHATHI «KOJMYECTBO BEIIECTBAY, «MOJISIPHAS MAaccay, «MOJISIPHBIH 00BEM ra3oBy, «4nuciI0 ABOTaIpO».

JemoncTpanusi. O6pasibl 6e10ro U ceporo ojoBa, 6eoro u kpacuoro dpocdopa. MosnspHsiii 00bEM ra3000pa3HbIX BELIECTB.

JlabopaTopHusbie onbIThbl. CocTaBieHHE MO/IEIEH MOJIEKYJ U KPUCTAJUIOB C pa3HbIM BUIOM XUMHUECKOH CBSI3H.

Pacuérnble 3agauu. 1. Boruncnenue MomsipHOl Macchl BelIeCTB MO XUMHUecKUM (opmynaM. 2. Pacd€rbl ¢ MCMONb30BaHUEM MOHSITUN
«KOJIMYECTBO BEILIECTBAY», «KMOJISIPHASI MACCay, «KMOJISIPHBIH 00BEM ra3oB», «IIOCTOSIHHAS ABOTAIPOY.
Tema 4. CoeqnHeHHS XUMHYECKHX 3JiIeMeHTOB — 11 yacoB.

Crenenp okucienusi. OnpeneneHus: CTEeHN OKHCICHUS YJIEMEHTOB B OMHApHBIX coennHeHmsx. CocraBienue ¢popmysn OMHAPHBIX COSAMHEHUM
METAJUIOB M HEMETAJJIOB, OOIIMHA cIOCO0 MX Ha3BaHUM.

buHapHbBIE COEMHEHMS] HEMETAJUIOB: OKCHJIbI, JIETYYHE BOJOPOJHBIE COCAUHEHHUs, UX COCTAaB M Ha3BaHWs. [IpencraBurenu OKCHMIOB: BOAA,
YIJIEKUCIIBIN ra3, Heraménas u3BecTs. [IpeacraBureny ieTyunx BOJOPOIHBIX COEIUHEHUI: XJI0POBOAOPO U AMMHAK.

OcHoBaHMsl , UX COCTaB W Ha3BaHUs. PacTBopuMocTh ocHOBaHMU B Boje. IlpencraButenu mienoyeil: rUAPOKCUABI HATPHS ,Kaausl, KaJbIus.
[TonsATHEe 006 MHAMKATOPAX U KAUECTBEHHBIX PEAKLIUAX.

Kucnotel, ux cocraB m Ha3Banus. Kiaccupukaums kucnor. IlpencraBurenu KUCIOT: CeHHas, coyisiHas, a3oTHas. M3MeHeHue oOkpacku
WHJUKATOPOB.

Conu kKak Npou3BOAHbIE KUCIOT U ocHOBaHUM. VX cocraB u Ha3BaHus. PactBopuMocTs coneil B Boje. [IpencraBurenu coneit: Xiaopuj HaTpus,
kapOoHaT 1 gocdar KaabIus.

AmMpoTepHbIe U KPUCTAIIMYECKUE BELECTBA.

MexXMOJIEKyJISIpHbIE B3aUMOAEHCTBUSA. THUIMBI KPUCTAUIMYECKHX PEMIETOK. 3aBUCUMOCTH CBOMCTB BEMIECTB OT THIOB KPHUCTAJUIMYECKHUX
PELIETOK.

Yuctele BemiecTBa M cMecu. lIpumepsl >KUIKHX, TBEPABIX M ra3oo0pa3Hbix cMmeced. CBOMCTBA UYMCTBHIX BellecTB UM cmeced. Mx cocras.
MaccoBast 1 00bEMHAas 10JIM KOMIIOHEHTOB cMeCH. PacuéTsl, CBsI3aHHbIE C UCTIOIBb30BAHUEM TTOHITHUS «IOTISI».



Jemonctpanusi. O6pa3ibl OKCUAOB, KHCIOT, OCHOBAHUMU, cojiell. Mojenn KpUCTATMYECKUXPEIIETOK XJIOpUaa HaTpusi, ajlMasa, OKCHIa
yraepoaa (IV). Monenu aromos. B3pbeiB cmecu Bogopojia ¢ Bo3nyxoM. Pa3aenenue cmecen.

JlabopaTopHblie onbIThI. 1. 3HAKOMCTBO C 00pa3liaMu BEIIECTB pa3HBIX KiIaccoB. 2. Pa3jenenne cMecei ¢ mMoMOIIbIO JETUTEIIBHOW BOPOHKH. 3.
JIucTuiIAms BOoJIbl.

Pacuérupie 3agaun. 1. Pacuér MaccoBoii U 00BEMHOI [OJIEH KOMIIOHEHTOB CMECH BellecTB. 2. BrlunciieHrne MaccOBOUM IOJIM BELIECTBA B
pacTBOpe MO U3BECTHOM Macce pacTBOPEHHOTO BEIIECTBA U Macce pacTBoputelisa. 3. BeluucieHue Macchl pacTBOPSIEMOro BEIIECTBA U PACTBOPUTEIIS,
HEOOXOIUMBIX JJIsl IPUTOTOBJICHUS OIIPEIEIEHHON MacChl pacTBOpa C U3BECTHOW MAacCOBOH JI0JI€i pacTBOPSIEMOrO BEIECTBA.

Tema 5. U3menenus, npoucxoasiiue ¢ Bemecrsamu — 13 yacos

[lonsiTHE SIBIEHUI KaK U3MEHEHUH, IPOUCXOIAIIUX C BEIIECTBOM.

SIBneHMs, CBSI3aHHBIC C W3MEHEHHEM KPHUCTAJUTMYECKOTO CTPOCHHS BEIIECTBA NPH IOCTOSHHOM €ro COCTaBe, - (U3WYCCKUE SIBIICHHSL.
duznyuecKue SBJICHUS B XUMUU: JUCTUIUIALNS, KPUCTAJUIM3ALIMS, BhIIAPUBAHUE U BO3TOHKA BELIECTB.

SIBnenus, cBsA3aHHBIE C M3MEHEHHMEM COCTaBa BEIIECTBA, - XUMUYECKUE peakiuu. [Ipu3Haku W yCIOBUS MPOTEKAHUS XUMUYECKUX PEAKIUH.
Brigenenus TemnoTsl ¥ cBeta — peakuus ropeHus. [lonstue 06 3k30- U SHAOTEPMUYECKUX PEAKITUSAX.

3aKOH COXPAHEHUS MacChl BENIECTB. XUMUYCCKUE YpaBHCHUS. 3HAUCHHE HHICKCOB M KO3 duimeHToB. CocTaBieHNEe YPaBHEHUH XUMUYECKIX
peaKIuid.

Tunbl XMMMUECKUX pEeaKLUN: Pa3ioKEeHUs], COEIMHEHUS, 3aMEeIleHUsI U OOMEHa.

Pacuétbl Mo XxuMUYEeCKM ypaBHEHUSM. PerieHue 3aad Ha HAXO0XACHUE KOJIMYECTBA, MACChl WM 00bEMA MPOIYKTa PEAKIUU 110 KOJIUYECTBY,
Macce Ui 00bEMY UCXOTHOTO BellecTBa. Pacuérhl ¢ MCIOIb30BAaHUEM MTOHSTHUS «I0JI51», KOTJ]a UCXOIHOE BEIIECTBO IaHO B BUJIE PAcTBOpA C 3a1aHHOM
MacCOBOM J0Jel paCTBOPEHHOIO BEILIECTBA UIIU COACPKUT ONPEIEIEHHYIO JOI0 MPUMECEH.

JemoncTpanus. [Ipumeps! puzndeckux sSBICHUN: TUIaBICHUE MapaduHa, paCTBOPEHUE MepMaHraHaTa Kaius, Tud@y3ust TymucThIX BEIIeCTB.
[Tpumepbl XUMUYECKUX SIBIECHUIN: TOpeHHe MarHus u Qocdopa, B3aMMOJCHCTBIE CONSIHOW KHCIOTHI C MeNoM, monydeHue ruapokcuaa meau (II),
pacTBOpeHHE IMOJIYYEHHOIO THUIPOKCHIA B KHCIIOTax, B3aumonenctBue okcuna menu (II) ¢ cepHoil kucinoToil mpu HarpeBaHUM, pa3ioXKeHHUE
MepMaHraHaTa Kajus, B3auMOIeCTBHE Pa30aBICHHBIX KUCIOT C METaJUIaMHU.

JladopaTopubie onbIThbl. 1. CpaBHEHHE CKOPOCTU UCTIAPEHUS BOJBI M CIIUPTA MO MCYE3HOBEHHIO WX Karelb Ha (GUIbTpOBAIbHON Oymare. 2.
OkucrieHne MeIu B IJIaMEHU CIUPTOBKH. 3. [ToMyTHEHHE M3BECTKOBOM BOJIbI OT BBIABIXa€MOI'O yriekucioro rasa. 4. IlonydeHue yriekucioro rasza
B3aUMOJICHCTBUEM COJIBI M KUCIIOTHL. 5. 3amerieHue Meau B pactBope xyopuaa meau (II) xemneszom.

Pacuérnbie 3agaun. 1. BeiuncieHne no XUMUYECKHUM YPAaBHEHUSIM MACChl MJIM KOJUYECTBA BEHIECTBA M0 U3BECTHOW MACCE WJIM KOJIMYECTBY
BEIIECTBA OJJHOTO M3 BCTYMAMIIUX B PEAKIIUIO BEUIECTB WM JIPYTHX MPOAYKTOB peakiuu. 2. Brruucienne Macchl (KOIMUYECTBA BEIIeCTBa, 00BEMA)
MPOJIYKTa PEAKIMH, €CITM M3BECTHA Macca UCXOAHOTO BEIIECTBA, COJIEPIKAIIETO ONPENeIEHHYIO OO MpuMecei. 3. Beraucienne Macchl (KOJIM4ecTBa
BelecTBa, 00bEMa) MPOIYKTA pEeaKIMH, ECIIM U3BECTHA Macca pacTBOPa M MacCoBasi 10l pACTBOPEHHOTO
Tema 6. PacTBopenne. PactBopbl. CBOMCTBA PACTBOPOB 3JIEKTPOJIUTOB -15 yacoB.



PactBopenune kak ¢usnko-xumudeckuil npouecc. Ilonarue o rugparax u kpuctauioruapaTtax. PacTBopuMocTs. 3aBUCMMOCTb PaCTBOPUMOCTH
TBEPABIX BEIIECTB OT TemmepaTypbl. HachlllieHHbIe, HEHACBIILIEHHBIE U MEPECHIILEHHBIE PACTBOPHL. 3HAUEHNUE PACTBOPOB JJIS MPUPOABI U CEIbCKOTO
X035HCTBA.

[TonsiTue 00 SIEKTPOIUTUYECKON TUCCOIHMALMHU. DIEKTPOJIUTHI U HEAIEKTPOIUTH.. MeXaHU3M TUCCOIHMALNU JIEKTPOJIUTOB C Pa3IMYHBIM
XapakTepoM cBsi3U. CTeneHb 3eKTPOIMTHUECKON Aucconnanuu. CuibHbIE U C1a0ble 2JEKTPOIUTHI.

OCHOBHBIE TIOJIOKEHHUS TEOPUU DIIEKTPOIMTHUECKON Arcconnani. FlonHsle ypaBHeHuUs peakuuu. Peakiuu oOMeHa, uaymue 10 KOHIA.

Knaccugukaius HOHOB U UX CBOICTBA.

Kucnotsl, ux xnaccuduxanus. /lucconmanuss KUCIOT U UX CBOHCTBA B CBETE TEOPUHU IJIEKTPOIUTHUECKONW Iucconuanuu. MoJeKyssipHbIe U
MOHHBIC YPAaBHEHMsI peakuuil. BzanMonelcTBre KUCIOT ¢ MeTaJIaMH. DJIEKTPOXUMUYECKUI psJ HAIPSDKEHUH METa/lIoB. B3auMoaeicTBie KUCIOT C
OCHOBaHUSIMU — DPEaKIUU HeWTpanu3zauuu. BzaumopeilicTBue kuciaor ¢ consimMu. Vcnosb3oBaHue TaOIMIbI PaCTBOPUMOCTU JJISI XApaKTEPUCTUKU
XUMHYECKHUX CBOMCTB KHCIIOT.

OcHoBanusi, ux Kiaccupukauus. Jluccouuanuss OCHOBaHMM M HMX CBOMCTBA B CBETE€ TEOPUM DJIEKTPOJIUTHUECKON JMCCOLUAIUH.
B3aumoneiictBun ocHoBaHuM ¢ cosissMu. Vcnonb3oBaHue TaOMUIBI PACTBOPUMOCTH Ul XapaKTEPUCTHKM XHMHYECKHUX CBOMCTB OCHOBaHUIA.
B3anMopeicTBue miennodei ¢ OKCUIaMu HEMETAILIIOB.

Coun, UX nucconyanys U CBOMCTBa B CBETE€ TEOPUHU JIEKTPOJIMTHUECKON Aucconnanuu. B3anMoneicTBue cosei ¢ MeraniamMu, 0COOEHHOCTH
9TUX peakluil. Bzanmoaencreue coeu ¢ CosimMu.

Hcnonb3oBaHue TabJIUIbl PACTBOPUMOCTH I XapaKTEPUCTUKU XUMUYECKUX CBOMCTB COJIEH.

O06o006mieHne cBeieHni 00 OKCHIaxX, NX KiIacCu(UKAIMN U CBOWCTBAX.

I'eneTnyeckue psabl MeTamia 1 HeMeTasula. ['eHeTndeckas CBs3b MEKy KIacCaMu HEOPraHUYECKUX BELIECTB.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUH.

Omnpenenenue cTeneHeil OKUCIECHUs I 3JIEMEHTOB, 00pa3yolUX BELIeCTBA Pa3HbIX KiIaccoB. Peakunn MOHHOro oOMeHa U OKHCIUTEIbHO-
BOCCTaHOBUTENbHbBIE peaki. OKUCIUTENb U BOCCTAHOBUTEIb, OKHCIEHUE U BOCCTAHOBJICHUE.

CocraBneHne ypaBHEHUH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI METOJIOM JIEKTPOHHOTO OaaHca.

CBolicTBa IPOCTHIX BEIIECTB — METAIJIOB M HEMETAJNIOB, KUCIIOT U COJIEN B CBETE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.

JemoncTpanuu. VcnbiTanne BEIECTB U UX PAaCTBOPOB Ha 3JIEKTPOIPOBOAHOCTH. 3aBUCUMOCTD NIEKTPONPOBOJIHOCTH YKCYCHOM KHCIOTBI OT
KOHIEHTpaluu. B3anMoelicTBre IMHKA C CEpHOM , COISTHOM KucnoToH, xinopunom menu (I1). 'openune maruus.

JlabopaTopHusblie onbIThl. 1. Peakuiuy xapakTepHble ISl paCTBOPOB KUCIOT (COJSTHOM MM cepHOM) 2. Peakium xapakTepHbIe JUIsl pacTBOPOB
menodeld (TUIpOKCHIOB HaTpus win kanus). 3. [lomydeHne u CBOICTBa HEPACTBOPUMOTO OCHOBaHUS - ruapokcuaa meau (II) umu xenesza (11, IID).
Peakun xapaktepHbie s pacTBopoB coneit -xmopuaa meau (II). Peakium, xapakTtepHble JJIsi OCHOBHBIX OKCHJIOB — OKCHAA Kaiublus. 6. Peakimm
XapaKTepHbIE U1 KUCIOTHBIX OKCUIOB — YIIIEKHUCIIOTO rasa.

IIpakTHKyM.
1. IlpaBuia TexHuKM 6€30MacHOCTH IpU paboTe B XuMUdeckoM kabunete. [Ipuémbl oOparenus ¢ 1abopaTopHbBIM 000pyI0BaHHEM U
HarpeBaTelbHBIMU IpUOOpaMu



2. Habnroienus 3a M3BMEHEHUSMU, IPOUCXOASIIIUMU C TOPALICH CBEUOil, U UX OMUCAHUE.
3. AHanu3 MOYBBI U BOJEI

4. IIpu3Haku XUMUYECKUX PEAKIIUANA

5. CBolicTBa KUCIIOT, OCHOBAHHUI, OKCUJIOB U COJICH.

6. IIpuroroBiieHre pacTBOpa C 3aJJaHHOM MacCOBOM JI0JIEH paCTBOPEHHOTO BEIIECTBA.

7. PelieHne dKCIIEPUMEHTAJIBHBIX 3a/a4.

Coaep:kanue padoyed nporpaMmMbl
9 kiaacc
( 684, 2 yaca B He1eJI10)

BBenenune. O0masi XapakTepuCTUKA XMMUYECKHUX 3JIEMEHTOB U XuMuyecknx peakuni. Ilepumoanyecknii 3axkon u Ilepuoanueckas
cucrema xumnueckux 3j1emMenToB /I. U. MenaeneeBa (10 4)

XapakTepHUCTUKa IEMEHTA 10 ero nojoxkenuto B Ilepnonnueckoil cucreme xumuyeckux aneMeHToB . 1. Menneneesa. CBoMCTBa OKCHJIOB,
KHMCJIOT, OCHOBAaHHUU U COJIEH B CBETE TEOPUU DJICKTPOJIUTUYECKON TUCCOLMALNN U OKUCIICHUSA-BOCCTAaHOBJICHM. [IOHATHE O NEPEXOIHBIX AIEMEHTaX.
AmMmpotepHocTb. ['eHeTnueckuil psa nepexoaHoro snementa. Ilepuonmueckuit 3akoH u Ilepumonuueckas cucrema xumuueckux siaementos J[. .
MenpeneeBa. XuMu4ueckasi OpraHu3als )KMBOW M HEKUBOU MPUPOAbI. XUMUYECKUI COCTaB s1/1pa, MAHTUH M 36MHOU KOPbI. XMMHYECKHUE IIEMEHTHI B
KJIETKaX KMBBIX OpPraHU3MOB. Makpo- 1 MUKpo3aeMeHThl. O000IIeHre CBeIeHNH 0 XUMUYecKUX peakiusax. Kimaccupukaius XuMHUIeCKUX peakiui no
Pa3IMYHBIM MPU3HAKAM: «UUCIIO M COCTAB PEarupyrolux U 00pa3yrouIuxcs BEUIECTBY, «TEIUIOBOM 3 dexT», «HanpaBlieHuey, «U3MEHEHHE CTeNeHeH
OKHCJICHHMs 3JIEMEHTOB, 00pa3yloIUX pearupyroliue BellecTBa», «(haza», «UCMOIb30BaHME KaTanu3aTopa». IIoHATHE O CKOPOCTH XHMHYECKOil
peakuuu. GakTopsl, BIUAIOMINE HA CKOPOCTh XMMHUECKUX peakiuil. KaranuzaTops! u katanus3. IHrMOUTOpbl. AHTHOKCHIAHTHI.

JeMoHcTpanuu.

Paznmunsie hopmer Tabmumer . Y. MenneneeBa. Moaenu aToMoB 3JeMeHTOB |—3-T0 meprooB. MoJiellb CTpOSHHS 3€MHOTO IIapa (IoTepeuHbIid
paspe3). 3aBHCHMOCTb CKOPOCTH XMMHYECKOH PEeaKkIMHU OT MPHUPOJbl PEarrpyroluX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW peakuuu OT
KOHIEHTPALlMU pPEearupyroliuX BEIIECTB. 3aBHCHUMOCTh CKOPOCTH XMMHUYECKON peaklMH OT IJIOUIaJM CONPUKOCHOBEHMSI pEarupyrolux BeELIECTB
(«xumsmui  cioit»). 3aBUCUMOCTb CKOPOCTHM XMMHUYECKOW pEaKIUU OT TEeMIIepaTyphbl pearupyrolux BeIeCcTB. ['OMOreHHBbIH M TIeTepOreHHBIH
Katanu3bl. DepMeHTaTUBHBIN KaTanu3. IHruOupoBaHue.

Jlabopamopnule onvimul.

1. IlonyueHne TuaApoKcHIA [IMHKA U UCCIIEI0BAaHUE €ro CBOMCTB. 2.MoaenupoBanue noctpoenus [lepuoandyeckoil cUCTEMBI XMMHUYECKUX DJIEMEHTOB
. U. MenneneeBa. 3. 3amenienne xene3oM menu B pactBope cyibdara meau (II). 4. 3aBUCUMOCTh CKOPOCTH XHMHUUYECKOW PEAKIIUU OT TPUPOJIBI
pearupyomux BELIECTB HA NPUMEPE B3aUMOAEHUCTBUS KHUCIOT C METalIaMU. 5. 3aBUCHUMOCTb CKOPOCTH XMMMUYECKOH peakluu OT KOHILIEHTpalHH
pearupyronyx BeIecTB Ha MPUMEpPe B3aUMOICHCTBUS IIMHKA C COJISTHOM KUCIIOTON Pa3IMYHON KOHIIEHTpaluu. 6. 3aBUCUMOCTh CKOPOCTH XUMUUYECKON




peakuuu OT IUIOLIAAN CONPUKOCHOBEHHUS pEarupyrollux BewlecTB. 7. MoaenupoBaHuE «KHUISILIETO CIOs». 8. 3aBUCMMOCTb CKOPOCTH XUMHUYECKOH
peakiuu OT TEeMIIepaTypbl PEearupyrolnxX BeIIeCTB Ha mpumMepe B3aumonaeuctBusi okcuga meau (II) ¢ pacTBopoMm cepHON KHUCIOTHI pa3IuYHOU
Temreparypsl. 9. PasznoxkeHue mepokcuia Bojopoja ¢ momoinbio okcuna mapranina (IV) u karanmaszel. 10. OGHapykeHHe KaTaja3bl B HEKOTOPBIX
MUIIEBBIX MpoaykTax. 11. MHruOupoBanne B3auMOACHCTBUS KUCIOT C METAITIAMH YPOTPOITUHOM.

Tema 1. Metamuibl (14 4)

ITonoxenue merainos B [lepuoanueckoii cucreme xumuueckux aemeHToB 1. M. MenneneeBa. Metaimmyeckas KpUCTaUIMUECKasi PEIIETKa U
MeTaJIITN4ecKasi XuMudeckas cBsizb. O0mue usndeckue cBoiicTBa MeTauioB. CIutaBbl, IX CBOMCTBA U 3HaUCHUE. XMMHUUYECKHE CBOMCTBA METAIIJIOB KaK
BOCCTAaHOBUTEJIECH, a TAK)KE B CBETE UX IMOJOXKEHHS B DJIEKTPOXUMHYECKOM Py HalpsbkeHuil MetamioB. Kopposus MetamioB U cnocoObl 0OpbObI C
Hel. Meramtsl B mpupoze. O01mue criocoOb! UX MOTydeHHSI.

OO0mas xapakTepucTHKA HIEJ0YHbIX MeTa10B. Mertamisl B npupoge. O6mue crnocodsl ux nonydeHus. Ctpoenue aromos. lllemounsie
METaJIJIbI — IMPOCTHIC BENIeCTBA. BakHEHIITNE COSTMHEHUS METOYHBIX METATIOB — OKCHJIBI, THIPOKCH]IBI U COJI (XJIOPHJIBI, KapOOHATHI, CyIb(aTHI,
HUTPATHI), UX CBONCTBA U IPUMEHEHHE B HAPOJHOM Xo3siiicTBe. Kanuiineie ynoOpeHus.

O01mas xapakTepucTHKA 3JIeMeHTOB IJiapHo# noarpynnsl Il rpynmnsi.

Crpoenue aromoB. lllenouHo3eMenbHbIE METAIbl — MPOCTHIE BellecTBA. BakHeiIne COeAMHEHUs IIEeTOYHO3EMENIbHBIX METAIJIOB — OKCHUbL,
THJIPOKCHJIBI M COJTH (XJIOPUABI, KapOOHATHI, HUTPATHI, CYIb(athl, pocdarsl), UX CBONCTBA M MPUMEHEHHE B HAPOTHOM XO3SIICTBE.

Amomunuii.CTpoeHue aroma, GU3NYecKue U XUMHUYECKHE CBOWCTBA MPOCTOro BemecTBa. CoeMHEHUs allFOMUHUS — OKCUJ U TUAPOKCHU, X
amgoTtepHblii Xxapaktep. Baxxueiiue conu antomunus. [[puMeHeHne amoMUHUS U €r0 COETMHEHUH.

Keneszo. Ctpoenue aroma, pusndeckue U XMMHUYECKHUE CBOMCTBA MPOCTOrO BellecTBa. [ eHeTUUeCKue psiibl Fe'? u Fe™ . Baxneiiume comn
Kese3a. 3HaueHHUe Keje3a U €ro COSIMHEHUH 1Tl TPUPOJIBI U HAPOIHOTO XO35MCTBA.

JeMoHcTpanuu.

OO0pa3ipl MIENOYHBIX U IIETOYHO3EMENIbHBIX MeTauioB. OOpa3iisl CrutaBoB. B3aumojaeicTBue HaTpus, TUTUS U Kalblius ¢ BOJoW. B3aumoneiictBue
HATPHS U MarHusi ¢ KUCI0poaoM. B3anmoneiicTBrue MetamioB ¢ Hemetautamu. [Toydenue ruapokcuaos xenesa (I1T) u (111).

Jlabopamopnvie onvimul.

12. BzaumopeiicTBre pacTBOPOB KUCIOT U coJiel ¢ MetaiaMu. 13. O3HakoMiieHue ¢ pyaamu xkenesa. 14. OkpalinBaHue TUIAMEHH COJISIMU I11€7T OYHBIX
MeTaisioB. 15. B3zaumonelictBue kampius ¢ Bogoil. 16.IlonydyeHue ruapokcuaa Kanblivsg U UccienoBaHue ero cBoicts. 17. Ilomydyenue ruapokcuaa
AIIOMHHMS U HCCIIeZIOBaHUE ero cBoicTB. 18. B3aumoneiicTBue xenesa ¢ consiHoi kucinoto. 19. Ilomyuenune ruapoxcunos xenesza (II) u (I1I1) u
M3y4YEHUE UX CBOMCTB.

Tema 2. IIpakTukymMm 1. CBoiicTBa MeTa1710B M MX coequHennii (2 4)(Ilpu aByx4acoBOM NIaHUPOBAHUU MPOBOAATCS TOJBKO MPAKTHUUYECKAs
pabora 3)
1. OcymecTBienue HEeNoYKy XUMUYECKUX IpeBpalieHuil. 2. [lonydyeHne u cBolCTBa COEIMHEHNH METaIOB. 3. PelleHne 3KCepuMEHTaIbHBIX 3a/1a4
Ha paclo3HaBaHKE U MOIy4YE€HUE COCTUHEHUN METalJIOB.



Tema 3. Hemerananl (25 4)

OO0mass xapakTepuCcTHKa HEMETa/lIoB: mojokeHue B llepumonmyeckoil cucteme xumuueckux anemeHToB [I. M. MenaeneeBa,0co0eHHOCTH
CTPOEHHUSI aTOMOB, 3JIEKTpooTpulareabHOCTh (D0) KakMepa «HeMmeTamuyHocTH», psia 0. Kpucramimueckoe CTpOCHHE HEMETAJIOB — MPOCTHIX
BelecTB. Ayutorponus. usnueckue cBocTBa HEMETAIIOB. OTHOCUTENBHOCTD MOHATUH «METAIL» U «HEMETAID.

Bopopoa.llonoxenue Bomopona B Ilepuonnueckoii cucteme xumuueckux sneMeHToB J[. M. MenpaeneeBa. CtpoeHue atromMa U MOJICKYJIBI.
duznueckre 1 XMMHYECKHE CBOMCTBA BOJOPO/1a, €r0 MOIYyYEHUE U IPUMEHEHHE.

Bopa.Ctpoenue monekyinbl. BomopoaHas xumudeckas CBsizb. DH3WYECKHE CBOWCTBA BOABI. AHOMAIWU CBOWCTB BOJIBL. | uapoduiabHBIC H
ruapodoOHbIe BelecTBa. XUMHUYECKHE CBOWCTBa BOAbl. KpyroBopoT Boabl B mpupozae. Bomooumuctka. Asparnusi BoAbl. BbITOBbIE (QHIBTPHL
MunepanbHble BOAbL. JJUCTHIIIIMPOBaHHAs BOJIa, €€ MOJIy4EHUE U IPUMEHEHUE.

O0mas xapakrepucTuka rajoreHoB.Ctpoenue aroMoB. IIpocTeie BemiecTBa U OCHOBHBIE COEJMHEHHUs TaJIOr€HOB, UX CBOMCTBa. KpaTkue
CBeleHHs o xjope, Opome, prope u Hone. [IprMeHeHne raloreHoB U UX COSIMHEHH B HAPOTHOM XO35HCTBE.

Cepa.Ctpoenue aroma, ajsIOTpONHs, CBOMCTBA M MpuMeHeHue pombuueckoil cepbl. Okcunsl cepol (IV) u (VI), ux nmomyueHue, cBOCcTBa U
npuMmeHenue. CepHasi KUCIIOTA U €€ COJIM, UX IPUMEHEHHE B HApOJHOM Xxo3siiicTBe. [Ipon3BoICTBO CEPHOM KUCIIOTHI.

A301.CTpoeHue aTomMa 1 MOJIEKYJIbl, CBOMCTBA IIPOCTOI0 BELIECTBA. AMMHAK, CTPOCHHE, CBOMCTBA, MOJlydeHHE U NpuMeHeHue. CoJlu aMMOHHS,
ux cBoiictBa U mpumenenue. Oxkcuasl azora (II) m (IV).A3oTHas kucioTa, ee CBOWCTBAa M NMpHUMEHEHHE. HUTpaTtbl u HUTPUTHI, IMpodiemMa ux
COJIEp>KaHUs B CENIbCKOXO3SUCTBEHHON MPOAYKIIMU. A30THBIE YIOOPEHHUS.

®ocdop.CrpoeHne aToma, aJNTIOTPOTIHSI, CBOKMCTBA Oenoro u kpacHoro gocdopa, ux npumeHerune. OcHOBHBIC coequHeHUs: okcu hocdopa (V)
u oprodochopHas kucnora, pocdarsl. PochopHblie y100peHus.

Yraepoa.Ctpoenue aroma, ajuioTponusi, cBoiictBa Moaupukanuii, npumenenue. Oxcuast yriepona (II) u (IV), ux cBoiicTBa 1 npuMeHeHHeE.
KapOoHatsl: KaabIMT, COAA, MOTAIl, UX 3HAYCHHE B IPUPOIE U )KU3HU YEJIOBEKa.

Kpemnuii.Ctpoenne atoMa, KpUCTAIUTMYECKUN KpEMHUM, ero cBoicTBa U mpuMmeHeHue. Okcun kpemuus (IV), ero npupoiHbie pa3HOBUIHOCTH.
Cunukatel. 3HaU€HUE COEAMHEHNH KPEMHUS B )KMBOM M HEKUBOH npupoze. [IoHsATHE 0 CUIIMKAaTHOM NPOMBIIIIEHHOCTH.

JeMoHcTpanyu.

OOpa3ipl rajJloreHoB — MPOCTHIX BEIIECTB. B3anMojieiicTBUe raJoreHoB C HaTpHeM, C allOMUHUEM. BbiTecHeHue xyiopoM OpomMa WiIM HoJa M3
pacTBOpOB MX coJieil. B3aumoencTBre cepbl ¢ METauiaMHu, BOJIOPOJOM M KUCIOPOAOM. B3anmoneicTBre KOHLIEHTPUPOBAHHON a30THOM KHCJIOTHI C
Mezpto. [lornomenne yriieM pacTBOPEHHBIX BELIECTB WMJIM ra3oB. BoccraHoBieHune mMenu u3 ee okcuaa yriaeM. OOpasipl IPUPOIHBIX COECIUHEHHM
xJiopa, cepbl, (ocdopa, yriepoaa, kpemHus. OOpas3upl BaKHEHIIUX Ui HApOJHOTO XO34HCTBa Cyiab(paToB, HUTPATOB, KapOOHATOB, (ocdaTos.
OO6pa3s1iel cTeKIa, KEpaMHUKH, IIEMEHTA.

JlaGopaTOpHBIE OMBITHI.

20. Ilomyyenue u pacno3HaBaHue Bojopozaa. 21. McciemoBaHue NOBEPXHOCTHOIO HATsKEHHs BOAbl. 22.PacTBOpeHMe mepMaHraHatra Kajlus WU
MEIHOTro Kynopoca B Boze. 23. ['mapararus o6e3BoxenHoro cyiabdara menu (1I). 24. Mzrorosnenue rurncoBoro oTmneyaTka.




25. O3HakoMJIEHHE C KOJUICKITMEH OBITOBBIX (UIbTpoB. 26. O3HAKOMJIEHHE C COCTaBOM MHUHEpanbHOW Boabl. 27. KauecTBeHHas peakius Ha
rajioreHUA-uoHbI. 28. [lonyuenue u pacno3naBanue kuciopona. 29. ['openue cepsl Ha Boznyxe U B kuciopoae. 30.CoiicTBa paz0aBieHHON CepHOM
kucioThl. 31. M3ydenne cBoiicTB ammuaka. 32. PacriosnaBanue coseit ammonus. 33. CBoiicTBa pa30aBIeHHOW a30THOM KUCIOTHIL. 34. BzaumoeicTBue
KOHIIEHTPUPOBAHHOHN a30THON KHUCIOTHI ¢ Mefbio. 35. ['openne docdopa Ha Bo3ayxe u B kuciopoje. 36. PacnosnaBanue ocdaros. 37. ['openue yris
B kucinopone. 38. Ilomydenwe yroipHOH KHUCIOTHI W Hu3ydeHHEe ee cBoicTB. 39. Ilepexonm kapOonatoB B ruapokapOoHaThl. 40. Paznoxenue
runpokapOonara Hatpus. 41. [loaydeHne KpeMHEBOW KHCIIOTHI U U3yYEHHE €€ CBOICTB.

Tema 4. [Ipaktukym 2. CBoiicTBa coennnennii HemeTaioB (3 4)(Ilpu AByxyacoBOM MIaHUPOBAHUU MTPOBOASITCS TOJIBKO MTPAKTUYECKUE
pabotel 1,2 u 5)
1. Pemenne sxcnepuMeHTaNbHBIX 3a/1a4 110 Teme «[loarpynmna ramoresosy. 2. Pemenne sxcnepuMeHTaIbHbIX 3a1a4 1o Teme«lloarpynmna kuciopomay.
3. Pemienne skcnepuMeHTaNIbHBIX 3a1a4 1o teme «[loarpynna azoray». 4. Pemienue skcnepuMeHTanbHbIX 3a1a4d 1o teme «lloarpynna yrnepoaa». 5.
[Tonyuenue, cobupanue U pacrio3HaBaHUE ra30B.

Tema 5. O6001IeHMe 3HAHMI 110 XUMHH 32 KypC OCHOBHOI mKoJibl. [lonroroska
K rocyaapcrseHHoi urorosoii arrecrauuu (F'HA) (10 4)

Ilepnonnueckuil 3akoH U Ilepuonnueckas cucrema xumudeckux diaeMeHToB J[. M. MenneneeBa. dusndecknii CMBICI MOPSAKOBOIO HOMEpPA
3JIeMEHTa, HOMEPOB MEPHOJa U TPYMNIbl. 3AKOHOMEPHOCTH U3MEHEHHUSl CBOMCTB RJIEMEHTOB M HUX COCIMHEHHMHM B MepuUoAax W Ipylnax B CBETE
IIPE/ICTAaBICHUI O CTPOCHUH aTOMOB AJIEMEHTOB.

3HaueHUE INEPUOJUYECKOr0 3aKOHA. BHMIBl XMMMUYECKHMX CBSI3€H M THUIIBI KPUCTAUIMYECKUX PEIIETOK. B3anMOCBS3b CTPOEHUS M CBOWCTB
BenlecTB. Knaccuukanusg XMMHYECKHUX pEakUUd 10 pa3IU4HbIM MpHU3HAKaM (YHCIO M COCTaB pearupyrolux M 00pa3yroluXcs BeIIECTB;
HaJIMYMErpaHullbl pasfena (a3; TeroBod 3(@exT; nm3MeHeHHe cTeneHed OKHUCIEHHs aTOMOB; HCIOJIb30BaHME KaTaaU3aTOpa; HalpaBiIeHUE
nporekanus). CKOpOCTh XMMHUYECKUX peaknuii u (axtopsl, Biusiomuye Ha Hee. OOpaTUMOCTh XUMHUYECKHUX PEAKIUNA U CHOCOOBI CMEUIECHUS
XMMHYECKOTO PABHOBECHS.

[IpocTeie U cioXxHBIE BemecTBAa. MeTamasl M HeMeTallyibl. ['eHeTHueckue psapl MeTajula, HEMETaula M MepexoaHoro Meramia. OKcuIbIu
THJIPOKCUBI (OCHOBaHMS, KUCIIOTHI, aM(pOTepHbIe I'MJIPOKCUIbI), colu. X cocTa, kimaccudukanus v oOuiye XMMUYeCKHe CBOMCTBA B CBETE€ TEOPUU
ANEKTPOJIUTUYECKON JUCCOLUALINH.

IlnanupyemMble pe3yJbTaThl H3YYeHUS] Kypca XUHMHUH

CucremMa IUTaHUPYEMBIX pE3YJIbTAaTOB. JIMYHOCTHBIX, METANpPEAMETHBIX M IPEIMETHBIX B COOTBETCTBHHM C TpeOOBaHMAMM CTaHIapTa
MIPEJICTaBIsIeT KOMIUIEKC B3aMMOCBSI3aHHBIX Y4e€OHO-IIO3HABATENbHBIX M Y4YEOHO-NPAKTUYECKUX 3a]ad, BBHINOJHEHHE KOTOPBIX TpedyeT oOT
o0yyJaroImuxcs OBJIAJACHUS CUCTEMON Y4eOHBIX JIEHCTBUIA M ONIOPHBIM YUE€OHBIM MaTEPUAIIOM.

B cTpykType nimaHupyeMbIX pe3yJabTaTOB BBIACIISIOTCS:



*BEAYIINE IIEJI U OCHOBHBIE OXKUIAEMbIE PE3yJIbTaThl OCHOBHOTO 0OOmIero oOpa3oBaHMs, OTpaXkalollhe Takue oOuiue Iend, Kak (opMUpOBaHUE
[IEHHOCTHO-CMBICJIOBBIX YCTaHOBOK, pa3BUTHE HWHTEpeca; IeJCHANpaBiIcHHOEe (OPMUPOBAHHE W DPA3BUTUE MO3HABATEIIBHBIX MMOTPEOHOCTEH W
CHOCOOHOCTEH 00yJaroIMXCsl CPEeCTBAMH MPEAMETOB;
*TUIAHUPYEMBIC PE3YJIbTAThl OCBOCHUS YUCOHBIX M MEXKIAMCIMILTMHAPHBIX MPOrpaMM, BKIIOYAIOMIMX MPUMEpPHbIC yueOHO-TT03HABATEIbHBIC U YIeOHO-
MpaKTUYeCKHe 3a7auu B OJokax «BBIMYCKHUK Hay4dyuTCs» U «BBIMYCKHUK MOJYyYUT BO3MOKHOCTH HAYUUTHCS», MPHUBOIATCA K KaXKIOMY pasleiy
y4eO0HO MPOTrpaMMEI.

OcHOBHbIE MOHATHSI XUMHHU (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX NPeACTABJICHUIT)

BoinnyckHHUK HAy4duTCS:

* OMUCBIBATh CBOMCTBA TBEPBIX, KUIKUX, FA3000pa3HBIX BEIIECTB, BBIACISIS UX CYIIECTBEHHbIC TPU3HAKY;

* XapaKTepu30BaTh BEIECTBA IO COCTaBY, CTPOCHHUIO U CBOMCTBaM, YCTaHABJIMBATh NPUYMHHO-CICJACTBEHHBIC CBS3UM MEXKIY JIaHHBIMU
XapaKTEPUCTUKAMHU BEILIECTBA;

* PacKpbIBaTb CMBICT OCHOBHBIX XHUMHUYECKUX TOHSITHH «aTOM», «MOJEKYJIa», «XUMHUYECKUU HIEMEHT», «IIPOCTOE BEIIECTBOY», «CIIOKHOE
BEILIECTBOY», «BAJICHTHOCThY», UCIIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMHUH;

* H300pakaTh COCTaB MPOCTCHUINNX BEIISCTB C IMOMOIIBI0 XUMHYESCKHX (OPMYT M CYIIHOCTh XUMHUYECKHUX PEAKIUI C MOMOIIBI0 XMMHUYECKUX
YpaBHEHUH;

* BBIUMCIISITh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIIECTB, a TAKXKE MACCOBYIO JIOJII0 XMMHUYECKOTO JJIEMEHTA B COCIMHEHHSIX
JUISL OLIEHKHU UX MPAKTHYECKOW 3HAYUMMOCTH;

* CpaBHHUBATh I10 COCTABY OKCHU/IbI, OCHOBAHUS, KHCIIOTHI, COJIU;

* KJ1accu(UIUPOBATH OKCUABI M1 OCHOBAHHMS 110 CBOWCTBAM, KUCIOTHI U COJIU TI0 COCTaBY;

* ONKUCHIBATH COCTAB, CBOMCTBA 1 3HAUYCHUE (B MIPUPOJIC U TPAKTUUECKOMN ACSITEIHPHOCTH YEIOBEKA) MPOCTHIX BEIIECTB — KUCIOPOa M BOJIOPOJIA;

* 1aBaTh CPABHUTEIbHYIO XapaKTEPUCTUKY XMMUYECKUX 3JIEMEHTOB M BAKHEUILINX COCAUHEHUN €CTECTBEHHBIX CEMENCTB IIETOYHBIX METAIJIOB U
TaJIOTCHOB,;

* OJIH30BATHCS TAOOPATOPHBIM 00OPYIOBAaHUEM M XUMHYECKON TIOCYI0H;

* IIPOBOJIUTH HECJIOXKHBIE XMMHUYECKHE OMBITHI U HAONIOJACHUS 32 M3MEHEHUSMH CBOMICTB BEIECTB B MPOIECCE WX MPEBPAIlCHM; COOJI0IaTh
MpaBUJia TEXHUKH 0€30MacHOCTH MPHY MPOBEJACHUH HAOIIOICHUN U OTBITOB;

* pa3IMyaTh PKCIEPUMEHTATHHO KHUCIOTHI U IIEIOYH, MOJIB3YSACh MHAMKATOPAMH; OCO3HABATh HEOOXOIMMOCTH COOJIIOICHHSI Mep 0€30MacHOCTH
Mpu OOpaIIeHNH C KUCIOTaMU U MIEI0YaMHU.

BhINyCKHUK NOJTYYUT BO3MOKHOCTh HAYUUTHCSI:

* TPAaMOTHO 0OpaIaTHCS C BENIECTBAMH B TIOBCETHEBHOM JKU3HU;

* 0CO3HABaTh HEOOXOAMMOCTH COOJIIOICHHUS TIPABHIT IKOJIIOTUYECKH OE30MaCHOTO MOBECHUS B OKPYKAIOIIEH MPUPOTHON Ccpelie;

* IOHUMATh CMBICI M HEOOXOJMMOCTHh COOJIOJEHUS TMPEINUCAHUN, TPEeIaraéMblX B HMHCTPYKIIHUSIX IO HCIOJIB30BAHHUIO JIEKAPCTB, CPECTB
OBITOBOY XMMHH U JP.;




* HCIIOJIb30BAaTh IPUOOPETEHHBIE KIIIOUEBbIe KOMIETEHTHOCTH IIPU BBIMOJIHEHUN UCCIIEI0BATEICKUX MPOEKTOB MO0 U3YYEHUIO CBOWCTB, CIIOCOOOB
MOJIYYEHUS U PACO3HABAHUSI BEIIECTB;

* pa3BUBaTh KOMMYHHUKAaTUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3YS CPEJICTBA YCTHOM M MUCbMEHHOM KOMMYHHUKAIIMU IIPU paboTe ¢ TeKCTaMH y4eOHUKA
U JIONOJHUTEIBHOM TUTEPATypOd, CIPaBOYHBIMU TAOJIUIIAMH, TPOSIBIIATH TOTOBHOCTh K YBKEHHIO MHOM TOYKH 3PEHUS MPU 00CYKIIEHUH PE3yIbTaTOB
BBITIOJTHEHHOU PabOoThI;

* 0O0OBEKTUBHO OIICHMBATh MH(OPMAIMIO O BEIIECTBAX W XUMHUECKUX IPOLECCaX, KPUTHYECKH OTHOCHTHCSA K ICEBJOHAYYHOW HH(OpMaIuy,
HeZ00POCOBECTHOH pekilaMe, Kacarolleics NCIOJIb30BAHUS Pa3IMUHbIX BEIIECTB.

Ilepuoguyecknii 3aK0H U NepUoOANYECKasi cUcTeMa XuMH4YecKux 3jeMeHToB JI. M. MenaeneeBa. CTpoeHue BelecTBa

BhinnycKkHUK Hay4uTcs:

° KJIaCCI/I(bI/IIII/IpOBaTI) XUMHUYCCKUC 3JICMCHTBI Ha MCTAJlJIbl, HCMCTAJJIbI, 3JICMCHTBI, OKCHUABI U THUAPOKCHUIABI KOTOPBIX an)OTepHBI, U UHCPTHBIC
AJIEMEHTHI (Ta3bl) AJIsl OCO3HAHUS BXXHOCTHU YMOPSIOYEHHOCTH HAyYHBIX 3HAHUH;

* pacKpbIBaTh CMBICH nepruoandeckoro 3akona . 1. Menpaeneena;

* OMUCHIBATh U XapaKTEePU30BaTh TAOIMUHYIO POPMY MEPUOINIECKON CUCTEMbI XUMUYECKUX JIEMEHTOB;

* XapaKTepU30BaTh COCTAB aTOMHBIX SIJIEp U PacHpe/IeICHUE YMCIa SJIEKTPOHOB IO 3JIEKTPOHHBIM CIOSIM aTOMOB XMMHMUYECKHUX 3JIEMEHTOB MaJIbIX
MIEPUOJIOB MIEPUOJAUYECKON CUCTEMBI, a TAKXKE KaIus U KaJIbLUS;

* pa3JIMyaTh BUJIBI XMMUYECKOU CBSI3M: MOHHYIO, KOBAJICHTHYIO ITOJISIPHYIO, KOBAJIEHTHYIO HETIOJSPHYIO M METAININYECKYIO;

* 1300pakaTh NIEKTPOHHO-HOHHBIE (POPMYIIBI BElIeCTB, 00pa30BaHHBIX XUMUYECKUMH CBSI3IMU PA3HOTO BHJIA;

* BBISIBIISITH 3aBUCUMOCTE CBOICTB BCIICCTB OT CTPOCHUA UX KPUCTAJUIMUCCKUX pCIHéTOKI HOHHBIX, aTOMHBIX, MOJICKYJIIPHBIX, MCTAJUIMYCCKUX ;

* XapaKTepU30BaTh XUMHUYECKUE DIEMEHTHl M UX COCAMHEHMS] Ha OCHOBE IMOJIOXKEHHS JJEMEHTOB B MEPUOAUYECKON CHCTEME U OCOOCHHOCTEH
CTPOCHUSA UX aTOMOB;,

* ONUCHIBATh OCHOBHBIE 3Tamnbl OTKpbITUA []. 1. MenneneeBbIM NepruoIUYECKOro 3aKOHA M MEPUOJUYECKON CHUCTEMbl XUMUYECKUX HJIEMEHTOB,
KU3Hb 1 MHOTOOOPa3HYIO HAYYHYIO JIEATEIbHOCTh YUEHOTO;

* XapaKTepu30BaTh HAYYHOE M MHUPOBO33PEHUYECKOE 3HAUYECHHE IMEPUOJMYECKOr0 3aKOHA U MEPUOJUYECKOM CUCTEMBl XMMHUYECKHUX 3JIEMEHTOB
. . Menneneena;

* OCO3HABaTh HAay4YHbIE OTKPBITUS KaK pe3ylbTaT IUTEIbHBIX HAONIOJEHHI, OMBITOB, HAYYHOW IOJIEMUKH, MPEOJOJICHUS TPYAHOCTEH W
COMHEHHIA.

BI)IHVCKHI/IK IIOJIYUYUT BO3MOXKHOCTH HAYUUTHCA .

* OCO3HABaTh 3HAYEHUE TEOPETUUECKUX 3HAHUH IJIs1 MPaAKTUYECKON JeSTEIHbHOCTH YETIOBEKA;

¢ OIIMCBIBATH U3YUCHHBIC 00BEKTHI KaK CUCTEMBI, IPUMCHSA JIOTUKY CUCTEMHOI'O aHajIn3a,

* MPUMEHATh 3HAHUS O 3aKOHOMEPHOCTSIX MEPHOJUYECKON CHUCTEMBbl XUMHUYECKHX JJIEMEHTOB Ui OOBSICHEHUS W TPEABUICHUS CBOWCTB
KOHKPETHBIX BCHICCTB;

* pa3BUBaTh HHGOPMAIMOHHYIO KOMIIETEHTHOCTh TIOCPEICTBOM YIITyOJIeHHUs 3HaHUN 00 MCTOPHM CTAaHOBJICHHSI XUMUYECKON HAyKH, €€ OCHOBHBIX
HOHﬂTHﬁ, NEPUOANICCKOI0 3aKOHA KaK OJHOI'0 U3 Ba)KHEUIIINX 3aKOHOB MpUPOJbI, a TAKKE O COBPEMCHHBIX NOCTHXKCHUAX HAYKHU U TCXHUKHU.




MHoroo0pa3ue XuMHYeCKUX PeaKkmuii

BrIinyckHHUK HAyIUTCS:

* O0BSICHATH CYTh XUMUYECKHUX IIPOLECCOB U UX MPUHIMIUATIBEHOE OTINYHE OT (PUINUECKUX;

* Ha3bIBATh [IPU3HAKU U YCJIOBUS IPOTEKAHNUS XUMUUECKUX PEAKLINN;

* YCTaHABJIMBATH MPUHAAJIC)KHOCTh XUMUYECKOM peakuu K OnpeAeEHHOMY THITY IO OAHOMY U3 KiIacCU(UKAIIMOHHBIX MPU3HAKOB: 1) M0 yucny u
COCTaBY MCXOJHBIX BEIIECTB U MPOJAYKTOB pEaKINH (PEaKMy COSIUHEHUS, PA3JI0KECHHS, 3aMEILIEHUS 1 0OMEHa); 2) MO BBIJCICHUIO WX MOTJIONICHUIO
TEIUIOTHl (peakUuu SK30TePMHYECKHE M DHJOTEPMHUYECKHE); 3) IO HM3MEHEHHUIO CTeNEeHEeH OKHUCIIEHUS XUMHUYECKHX DJJIEMEHTOB (peakuuu
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE); 4) IO 00paTUMOCTH Mpolecca (peakiui oopaTuMblie 1 HeOOpaTUMBbIE);

* Ha3bIBaTh (DAKTOPBI, BIUAIOIINE HA CKOPOCTh XUMHUYECKUX PEAKIIU;

* Ha3bIBaTh (DAaKTOPHI, BIUSIONINE HA CMEIICHUE XUMHUECKOTO PABHOBECHS;

* COCTaBJIATb YPABHEHUS 3JIEKTPOJUTUYECKON AMCCOLUMALMM KHUCIOT, IIEJIOYEH, COJIeH; MOJIHbIE U COKpAlllEHHbIE MOHHBIE YPAaBHEHUS pEAKLUl
oOMeHa; ypaBHEHHS OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHA;

* POTHO3UPOBATh MPOAYKTHl XHMHUYECKUX peakuuid mo (opmynam/Ha3BaHUSM HCXOIHBIX BEIIECTB; OMPENEISITh HCXOJHBIE BEIIECTBA IO
(dbopmyaM/Ha3BaHUSAM MPOTYKTOB PEAKIINH;

* COCTABJIATh YpaBHEHHUS PEaKIUMil, COOTBETCTBYIOIIUX IMOCIEAOBATEIHHOCTH («IIETIOYKE») MPEeBPALCHUII HEOPraHUYECKUX BEIIECTB PAa3IMYHBIX
KJIACCOB;

* BBISIBJISITH B IIPOLIECCE SKCIEPUMEHTA MPU3HAKH, CBUJIETEIBCTBYIOLINE O MPOTEKAHUN XUMUUYECKON PEaKlny;

* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MAaCCOBOU J10JIEW PACTBOPEHHOTO BEILIECTBA;

* OIIPENENSTh XapaKTep CPebl BOAHBIX PACTBOPOB KUCIIOT M LIEJIOYEH IO U3MEHEHHUIO OKPACKU UHAUKATOPOB;

* IPOBOJIUTH KAUECTBEHHBIE PEaKMHU, OATBEPKIAI0IINE HAJTUUMEe B BOJHBIX PACTBOPAX BEIIECTB OT/AEIbHBIX KATHOHOB U aHHOHOB.

BbINyCKHUK NOJYYUT BO3MOKHOCTH HaYUUTHCS:

* COCTaBJIATh MOJIEKYJISIPHBIE U MTOJIHBIE HOHHBIE YPABHEHUS 110 COKPAILIEHHBIM HOHHBIM YPaBHEHUSIM;

* IPUBOJUTH IPUMEPBI PEAKIUH, TOATBEPKAAIOIINX CYIIECTBOBAHNE B3aUMOCBS3H MEXAY OCHOBHBIMH KJIaCCaMU HEOPTaHUYECKUX BEILECTB;

* IPOTHO3UPOBATH PE3YIbTAThl BO3AEHCTBUSI pa3IMUHbIX ()aKTOPOB HA U3MEHEHHE CKOPOCTU XUMHUYECKOUN peaKkinu;

* IPOTHO3UPOBATH PE3yJIbTAThI BO3JIEHCTBUS Pa3IMUHBIX (PAKTOPOB HA CMELIEHHE XUMUYECKOTO PAaBHOBECHSI.

MHoroo0pa3sue BewecTs

BbInycKHUK HAyuuTCS:

* OTpEeAETATH MPUHAICKHOCTh HEOPTaHUUYECKUX BELIECTB K OJTHOMY M3 U3YUYEHHBIX KJIACCOB/TPYIIIT: METAJUIbI U HEMETAJIIbl, OKCHJIbI, OCHOBAHUS,
KHCIIOTHI, COJIH;

* COCTaBJIATH (DOPMYJIbI BEIIECTB 110 UX Ha3BAaHUSAM;

* ONpENIENATh BAJIEGHTHOCTD U CTETIEHb OKUCIIEHUS JIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (DOPMYJIbI HEOPTAHMUECKUX COCTUHEHUH TI0 BAJIEHTHOCTSIM U CTETIEHSAM OKHCJICHHUS AJIEMEHTOB, a TAK)Ke 3apsiiaM HOHOB, YKa3aHHBIM
B TaOJIMIE pACTBOPUMOCTH KUCIIOT, OCHOBAHUM U COJICH;




* OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUs (U3NYECKUX M XUMHUYECKUX CBOMCTB IPOCTHIX BELIECTB (METANIOB M HEMETAJUIOB) M MX BBICHIMX
OKCHJIOB, 00pa30BaHHBIX AJIEMEHTAMHU BTOPOTO M TPETHETO IMEPHOIOB;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTepHbIE JUIs IPYII OKCHJIOB: KUCIOTHBIX, OCHOBHBIX, aM(OTEPHBIX;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTepHBIE ISl KAXKIO0T0 U3 KIIAaCCOB HEOPTaHUYECKUX BEUIECTB: KUCIOT, OCHOBAaHMA, COJIEH;

* IPUBOJUTH IIPUMEPHI PEAKLUH, TIOATBEPKAAOIINUX XUMUYECKUE CBONCTBA HEOPTAHUYECKUX BEILIECTB: OKCUI0B, KACIOT, OCHOBAHUM U COJIEH;

* OIIPEACIIATH BELIECTBO-OKUCIIUTEID U BELECTBO-BOCCTAHOBUTEND B OKUCIIUTEIBHO-BOCCTAHOBUTEIIbHBIX PEAKLIMX;

* COCTaBJISITh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN OanaHC (Ul M3yUYEHHBIX PEAKIMA) 110 MPEATI0KEHHBIM CXEMaM peaKiuii;

* IPOBOJIUTH JTAOOPATOPHBIE OIBITHI, TOATBEPKIAIOIINE XUMUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX BEIIECTB;

* [IPOBOJIUTH JIJAOOPATOPHBIE OMBITHI MO MOIYYEHUIO U COOMPAHUIO ra3000pa3HbIX BELIECTB: BOAOPOJA, KUCIOPOJa, YIJIEKUCIOro ra3a, aMMHUaKa,;
COCTABJISAITh YPABHEHHSI COOTBETCTBYIOIUX PEAKLUH.

BbIyCKHUK OJYYUT BO3MOKHOCTh HAYYUTHCS:

* IPOrHO3UPOBATh XUMHUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOEHUS;

* IPOTHO3UPOBATh CIIOCOOHOCTh BELIECTBA IPOSBIATh OKHUCIMTENbHBIE WM BOCCTAHOBUTEIbHBIE CBOMCTBA C YYETOM CTEHNEHEW OKUCIIEHUS
3JIEMEHTOB, BXOJSIIUX B €70 COCTAB;

* BBISIBIIATD CYLIECTBOBAHME FEHETUUECKOM B3aUMOCBSI3U MEXK/y BEILIECTBAMU B PSly: IPOCTOE BEIIECTBO — OKCHUJL — I'MAPOKCHUJL — COJIb;

* XapaKTepU30BaTh 0COObIE CBOMCTBA KOHLIEHTPUPOBAHHBIX CEPHON U a30THOM KUCIIOT;

* IPUBOJUTH MIPUMEPHI YPaBHEHUN peakLui, JIeXKAIMX B OCHOBE MPOMBIIIJICHHBIX CIOCOOOB MOIyY€HUs] aMMUaKa, CepHOW KHUCIOThI, YyT'yHa U
CTaJu;

* ONMCHIBATh (PU3UYECKHE U XUMHUECKHUE MPOLIECCHI, ABISIONIMECS YaCThIO KPYrOBOPOTa BELIECTB B IPUPO/IE;

* OPraHU30BbIBATh, IPOBOJUTH YUEHHUYECKHUE MPOEKTHI IO UCCIETOBAHUIO CBOWCTB BEIIECTB, UMEIOIINX BaXXHOE IIPAKTUYECKOE 3HAUYCHNE.

IIpenmeTrHble pe3yJibTaThbl 00yUeHHs
Yyamumiics 10JIKeH ymems:
® CNOJbB30BaTh IIPU XapPAKTEPUCTHKE MPEBPALICHUN BEIIECTB IOHATHUA: «XHMHUYECKAs PEAKLHs», «PEAKIHH COCIUHEHUS», «PEaKLHUH
pa3IoXKEeHUs», «peakuuu oOMEHa», «PEeaklUU 3aMEUICHMs», «PeaKluu HEeNTpaau3aluuny, «3K30TePMHUUYECKHE PEaKLUuu», «3HI0TEPMHUUYECKHE
peakumn», «oOpaTUMBble peakIun», «HeoOpaTUMBbIE peaKIUH», «OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLIUN», «TOMOICHHBIE pEeaKlumn»,
«TETEPOTEHHbIE PEaKLNN», «KATATUTHUYECKUE pEeaKLUUn», «HEKAaTAIUTUYECKUE pPEaAKIUN», «TEIUIOBOM 3(PQPEeKT XUMHUECKOH peaxiun,
«CKOPOCTb XMMUYECKOH PEAKIUN», «KATAIIU3ATOPY;
® XapaKTepU30BATh XUMUYECKHE DIIEMEHTHI 1—3-TO TIEpHOJIOB 0 UX TOJOXKEHUIO B [leproaiaeckoil cucteMe XUMUIeCKAX 3JeMeHTOB /1.
W. MenneneeBa: XUMHUYECKUH 3HAK, OPSAIKOBBIM HOMEp, IEPUOJ, TPyIIa, MOATrPYINa, OTHOCUTEIbHAs aTOMHAs Macca, CTpPOEHUE aToMa (3aps
A7pa, YUCJIO NMPOTOHOB U HEUTPOHOB B siApe, OOIee YHMCIO 3JEKTPOHOB, PACHpelesieHHe DJIEKTPOHOB IO 3JIEKTPOHHBIM CIIOSIM, MPOCTOE
BEIIECTBO, (hOpMyJia, HA3BaHUE U THII BBICIIETO OKCH/IA M THAPOKCUA, JETYUEro BOJOPOAHOIO COEIMHEHMSI (111 HEMETAILIOB));



® XapaKTepu3oBaTh OOILIME XUMHYECKHE CBOHCTBA aM(OTEpHBIX OKCHUIAOB U TMJIPOKCUAOB; IPHUBOAUTH IPUMEpPHI peakuui,
MOJTBEPHKIAIOLINX XUMUUECKUE CBOMCTBA aM(OTEPHBIX OKCUJIOB U TUAPOKCHIOB;

® J1aBaTh XapaKTEPUCTUKY XMMHUYECKHX PEAKLUH M0 YUCIY M COCTaBY MCXOAHBIX BEIIECTB U MPOIYKTOB PEAKLUH; TEIUIOBOMY 3 (deKTy;
HAIPABJICHUIO MPOTEKAHUS PEAKIMHN; U3MEHEHUIO CTEIIEHEH OKUCIIEHMSI 3JIEMEHTOB; arperaTHOMY COCTOSIHUIO MCXOJIHBIX BEIIECTB; YYacCTHIO
KaTaJln3aropa;

e OOBSICHATH U TPUBOIUTH NPUMEPHI BIMAHUS HEKOTOPHIX (PAaKTOPOB (MPHPOJA PEarupyrolIuX BEIIECTB, KOHIEHTPAIUS BEIIECTB,
JaBJIEHUE, TEMIIEpaTypa, KaTaJlu3aTop, HOBEPXHOCTh COIIPUKOCHOBEHUS PEArupyrOIIMX BELIECTB) HA CKOPOCTh XUMUYECKHUX PEAKIIMIA;

e HaOJI0aTh M ONMCHIBATh YPAaBHEHMS PEAKIIMHA MEX/y BEIIECTBAMH C IIOMOILBIO €CTECTBEHHOTO (PYCCKOI'O MJIM POAHOIO) SA3bIKa U A3bIKA
XUMUH;

® TPOBOJIUTH OIBITHI, TOATBEPXKIAIOIMINE XUMHUYECKHE CBOWCTBA aM(OTEPHBIX OKCHUIOB M THIPOKCHIOB; 3aBHCHUMOCTH CKOPOCTH
XMMHUYECKOM peakluu OT pPAa3JIMYHbIX (aKTOpPOB (IIPUPOJIa pearupyrollux BELIECTB, KOHLIEHTpPALMs BELIECTB, JaBJIEHUE, TeMIIeparypa,
KaTaJau3aTop, NOBEPXHOCTh COIPUKOCHOBEHUS PEarupyrOIIUX BEIIECTB).

® JCINOJIb30BaTh NPU XapPAKTEPUCTUKE METAJUIOB M MX COEAMHEHUM MOHATUSA: «METAJJIbl», «psAll aKTUBHOCTH METAJUIOBY», «ILEJIOYHBIE
METAJUIbI», «IeIOYHO3EMEIbHbIE METAJIbl», HCHOJIb30BaTh WX IIPU XapaKTEPUCTUKE METAJUIOB; JaBaTh XapaKTEPUCTHKY XHUMHYECKHX
AJIEMEHTOB-METAUIOB (IIEIOYHBIX METaVIOB, MarHus, KaJbliUs, aJlOMUHUSA, Keje3a) Mo uX mnonoxeHutro B [lepumoguueckoil cucreme
xuMmudeckux sneMmeHToB/l. M. MenneneeBa (XMMHUYECKMH 3HAK, MOPSIKOBBIA HOMEp, NEpUOJ, Tpyla, MOArPyINa, OTHOCUTEIbHAS aTOMHas
Macca, CTpOeHHE aroMa (3apsj SApa, YUCIO MPOTOHOB M HEUTPOHOB B sApe, OOIIEe YHCIO 3JIEKTPOHOB, PACHPEICIIEHUE 3JIEKTPOHOB IO
3JIEKTPOHHBIM CIIOSIM), TIPOCTOE BEIIECTBO, (pOpPMYJIa, Ha3BaHKWE M TUI BBICIIErO OKCHA U THIAPOKCHIA);

® Ha3bIBaTh COCUHEHUS METAVIOB U COCTABIISITh UX (POPMYJIBI [10 HA3BAHUIO;

® XapaKTepU30BaTh CTPOEHUE, OOIINE (PU3NUECKHE U XMMHUECKHUE CBOMCTBA MPOCTHIX BELIECTB-METAJIOB;

e OOBACHATH 3aBUCUMOCTb CBOMCTB (WJIM TpEACKa3bIBaTh CBOMCTBA) XMUMHMUYECKHUX 3JIEMEHTOB-METAIJIOB (paauyc, METaJUIMYecKue
CBOMCTBA 3JIEMEHTOB, OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA 3JIEMEHTOB) M 00pa3yeMbIX MMM COEIUHEHUH (KHCIOTHO-OCHOBHBIE
CBOWCTBA BBICHIMX OKCHJIOB M THJIPOKCHJIOB, OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA) OT mojoxeHus B llepmoguueckoil cucreme
xumuueckux ayemeHToB 1. Y. Meneneena;

® OMHUCHIBAThH OOIME XUMHUECKUE CBOMCTBA METANIOB C OMOIIBIO €CTECTBEHHOIO (PYCCKOT0 UM POJHOIO) S3bIKA U SI3bIKA XUMUHU;

® COCTaBIJISITb MOJIEKYJISIPDHBIE YPAaBHEHHUs pPEaKLMW, XapaKTEPU3YIOIIUX XUMHYECKHE CBOWMCTBA METAUIOB U MX COCIMHEHUH, a TaKke
JIEKTPOHHBIE YPAaBHEHUS MPOLIECCOB OKUCIIEHNUA-BOCCTAHOBIICHUS;

® ypaBHEHHUS BJEKTPOIUTUYECKON NHUCCOLMALNU; MOJIEKYJISIPHBIE, TMOJHbIE U COKpALICHHbIE MOHHbBIE YPaBHEHHS PEaKIM C ydacTUEM
AJIEKTPOJIUTOB;

® yCTaHaBIMBATh NPUYMHHO-CIEJCTBEHHBIE CBS3M MEXJIY CTPOCHHEM aToMa, XUMHUYECKOW CBS3bIO, TUIIOM KPUCTAJUIMYECKON pEelIeTKH
METAJIJIOB U UX COEANMHEHUH, X OOUTMMH PU3NYECKUMHU U XUMHUYECKHUMH CBOHCTBaMU;

® ONKUCHIBaTh XMMHUYECKUE CBOWCTBA IIEJIOYHBIX M LIEIOYHO3EMENbHBIX METAJJIOB, & TAK)XKE AIIOMUHHUS M KElle3a U UX COSAUHEHHMH C
MIOMOIIBIO €CTECTBEHHOT'O (PYCCKOTO WIIM POJHOIO) sI3bIKA U A3bIKAa XUMUH;



® BBINOJIHATH, HAOIIOAATh U ONUCHIBATh XMMUYECKUH 3KCIIEPUMEHT I10 PACIO3HABAHMIO Ba)KHEHIINMX KaTHOHOB METAJUIOB, TMIPOKCHUJ-
HOHOB;

® DKCIEPUMEHTAIbHO UCCIEA0BATh CBOMCTBA METAJUIOB U UX COCIMHEHUM, PEIIaTh SKCIIEPUMEHTAJIbHBIC 3a/1a4U 110 TeMe «MeTaib»;

® ONUCHIBATh XMMHUECKUN IKCIIEPUMEHT C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOI'0 MM POJIHOTO) A3bIKA U A3bIKA XUMUH;

® TIPOBOJUTH PACUETHI 10 XUMHUYECKUM (pOopMysiaM U ypaBHEHHUSM PEaKLUi, IPOTEKAIOIINX C y4aCTHEM METAIIJIOB U MX COSIUHEHHIA;

® [UCIIOJIb30BAaTh IIPU XAPAKTEPUCTUKE METANIOB M HUX COCIAMHEHUN TOHATUS: «HEMETAJUIbl», «TaJOreHbD», «aJJIOTPOIHbIE
BUJIOU3MEHEHUS», (GKECTKOCTb BOJIbI», «BPEMEHHAs ) KECTKOCTh BOJbI», «IIOCTOSHHAS JKECTKOCTh BOJBI», «00OLIast ’KECTKOCTb BOBIY;

® 1aBaTh XapaKTEPHCTUKY XMMUYECKHX 3JEMEHTOB-HEMETAIOB (BOJIOpOJA, TajJOreHOB, KHCIOPOAa, Cephl, a3oTa, ¢ocdopa, yriepona,
KpeMHUs) 10 KX NojoxeHuto B [lepuonnyeckoil cucreme xumuueckux snemeHToB /. 1. MenaeneeBa (XuMu4ecKkuil 3HaK, HOPSAIKOBBIA HOMED,
NepuoJi, Ipymnma, NOArpyIna, OTHOCUTENIbHAs aTOMHAs Macca, CTpOeHHE aroMa (3apsij siipa, YUCJIO MPOTOHOB M HEMTPOHOB B sAape, oluiee
YHCII0 3JCKTPOHOB, PACIPEeNICHIE dJIEKTPOHOB 110 3JEKTPOHHBIM CIIOSIM), TPOCTOE BEIIECTBO, POPMYIIa, Ha3BaHUE W THUII BBICIIETO OKCHA U
THJIpOKCUAA, GOpMyIIa U XapakTep JETy4ero BOAOPOAHOIO COSIUHEHMS);

® Ha3bIBATh COCJAMHEHUS HEMETAUIOB U COCTABIIATH UX (POPMYIIBI 10 HA3BAHHIO;

® XapaKTepU30BaTh CTPOEHUE, OOIINE PUINUECKHE U XMMHUUECKHUE CBOICTBA MMPOCTHIX BELIECTB-HEMETAIIIOB;

® OOBSICHATH 3aBUCUMOCTh CBOMCTB (WJIM TPEICKA3bIBAaTh CBOMCTBA) XMMHYECKUX 3JIEMEHTOB-HEMETAIUIOB (pajnyc, HEMETANINYECKUe
CBOWCTBAa AJIEMEHTOB, OKHCIUTEIFHO-BOCCTAHOBUTEIILHBIE CBOMCTBAa JJIEMEHTOB) M OOpa3yeMbIX WMH COCIUHEHUH (KHCIOTHO-OCHOBHEBIC
CBOWCTBA BBICIINX OKCUIOB U TUAPOKCHUJIOB, JETYUYUX BOJAOPOAHBIX COEAUHEHHUH, OKMCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOWCTBA) OT MOJIOKEHHUS
B [Iepnoanueckoii cucreme xumuueckux anemeHToB J[. . Menneneesa;

® OMNHUCHIBAThH OOIME XUMHUECKUE CBOIICTBA HEMETAJJIOB C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIJIM POIHOTO) S3bIKA U SA3bIKA XUMHH;

® COCTaBJISATH MOJIEKYJISIPHBIE YPABHEHMsI PEAKIMM, XapaKTEPU3YIOIUX XMMHUUYECKUE CBOMCTBA HEMETAJJIOB U UX COCIMHEHUH, a TakkKe
JJIEKTPOHHBIEC YPABHEHUS IIPOLIECCOB OKHUCIICHUSI-BOCCTAHOBIICHHUS;

® ypaBHEHHUs DJIEKTPOIUTUYECKOW IUCCOLMALIMN; MOJIEKYJISIPHBIE, TOJHBIE U COKPALICHHBIE MOHHBIE YPABHEHMSI PEAKIMHA C y4acTHEM
JJIEKTPOJINTOB;

® yCTaHaBJIMBATh NPUYMHHO-CIEJCTBEHHBIE CBSI3M MEX/Yy CTPOCHHUEM aToMa, XUMHUYECKOW CBS3bI0, TUIIOM KPUCTAJIMYECKOM pEHIeTKH
HEMETAJIJIOB U UX COEAMHEHUH, NX OOIIMMH (PU3NUECKUMH U XMMHUYECKUMHU CBOIICTBaMH;

® OMNHUCHIBaTh XMMMYECKHE CBOMCTBA BOJOPOJA, TaJOr€HOB, KUCIOpPOJA, Cephl, a30oTa, ¢ocdopa, rpadura, anMasza, KpeMHHUS U HUX
COEIMHEHUI ¢ TOMOIIBIO €CTECTBEHHOT'O (PYCCKOI'0 MWJIM POJIHOTO) SI3bIKa U SI3bIKa XUMUH;

® ONUCHIBATh CIIOCOOBI YCTPAHEHUS KECTKOCTH BOJBI M BBITIOJIHATH COOTBETCTBYIOIIUN UM XUMUYECKUHN SKCIIEPUMEHT;

® BBINOJHATh, HAOMIOAATh U OINUCHIBATh XMMHYECKHHM SKCIIEPUMEHT IO PACIO3HABAHMIO HMOHOB BOJOpPOJAa M aMMOHHS, Cyibdar-,
KapOoHaT-, cuiukKar-, hocdar-, XxJopua-, OpoMuI-, UOAUIA-UOHOB;

® DOKCIIEPUMEHTAIBHO UCCIIEI0BAaTh CBOMCTBA METAJIJIOB U X COEAMHEHNUH, pelIaTh SKCIIEPUMEHTAIIbHBIE 3a1aul 110 TeMe «Hemeramiby;

® ONMCBIBATh XMMHUYECKUN IKCIIEPUMEHT C IIOMOILBIO €CTECTBEHHOTO (PYCCKOTO WJIM POJHOIO) SI3bIKA U SI3bIKA XUMUU;



® MPOBOAUTH PACUETHI IO XUMUYCCKUM (POpMyJIaM U YpaBHEHHUSM PEAKIIMH, MPOTEKAIOIINUX C YYaCTHEM HEMETANIOB U UX COCTMHECHUM.

e o0Opamarbcs ¢ 1a00paTOPHBIM 000PYIOBAHUEM U HarpeBaTEIbHBIMH MPUOOPAMH B COOTBETCTBUH C NMPABUJIAMU TEXHUKH 0€3011aCHOCTH;

e HaOJII0/1aTh 32 CBOMCTBAMH METAJVIOB U UX COCIMHECHUN U SIBJICHUSAMH, IPOUCXOSIIMMHU C HUMU,

® OIKUCHIBATh XUMHUYECKHH IKCIIEPUMEHT C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIJIM POJIHOTO) SI3bIKA M SI3bIKA XUMUU;

e JiesaTh BBIBOJIBI IO PE3yJIbTaTaM MPOBEACHHOTO SKCIIEPUMEHTA.

MeTanpeameTHblie pe3yabTaTbl 00y4eHHU s
VYyamuiics 10J17KeH ymems:

® ONpENCNATh LeJh YIeOHOH NeATeIHbHOCTH C TIOMOIIBIO YYUTENSI U CAaMOCTOSTENILHO, HCKaTh CPEJICTBA €€ OCYIIECTBICHUS, padoTas 1o
IUTaHY, CBEPSATH CBOM JICHCTBUS C IEIIBI0 U IPH HEOOXOIMMOCTH UCTIPABIIATH OMIUOKHU C IIOMOIIBIO YIUTEIS B CAMOCTOSITEIIBHO;

® COCTaBJIATH aHHOTAIUIO TEKCTa,

e CO37aBaTh MOJIEIH C BBIACICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa M MPEICTABICHUEM MX B IMPOCTPaHCTBEHHO-TpadudecKon
WJIY 3HaKOBO-CHUMBOJIMYECKOH (hopme;

® ONpEICNATh BHJIBI KJIacCU(UKAINU (€CTECTBEHHYIO M HCKYCCTBEHHYIO);

® OCYIIECTBIISITH MPSIMOE JEAYKTUBHOE JI0Ka3aTEIbCTBO;

e paboTaTh MO COCTABICHHOMY IUIaHY, HCIIOJNB3Yys HAPSAAY C OCHOBHBIMH M JIONOJHHUTEIBHBIC CPEICTBA (CHPABOYHYIO JIUTEPATYPY,
cnoxuble mpudopsl, cpeacrsa UKT); ¢ momonipio yuutens oToupaTh A pelieHus: yueOHbIX 3a7a4 HEOOXOIUMbIE CIOBapH, SHUUKIONEINH,
CIIPaBOYHUKH, IJIEKTPOHHBIC TUCKU;

® COMOCTaBIATH M OTOMpaTh WHGOPMAIMIO, TONYYEHHYIO M3 Pa3IMYHBIX HUCTOYHUKOB (CIOBAapH, HHIMKIONEAMH, CIPABOYHHKH,
ANEKTPOHHBIE AUCKH, ceTh HTepHeT);

® MPENCTaBIATH MH(POPMAIIMIO B BUJE TaOIHUII, CXeM, OITIOPHOTO KOHCIIEKTA, B TOM YHucIe ¢ npuMenennem cpeacts UKT;

e 0o(opMIATH CBOM MBICIIM B YCTHOW U NMUCHbMEHHOM PEYH C yUYE€TOM CBOMX YUEOHBIX U JKU3HEHHBIX PEUEBBIX CUTYaIlMil, B TOM YHUCIE C
npuMeHenneM cpeacts UKT;

® COCTaBJIAATh PELEH3UIO HA TEKCT;

OCYUIECTBJIAThH JOKA3aTeIbCTBO OT MPOTUBHOTIO;
OTIpEeETISATh, UCXO/IA U3 YUeOHOM 3a/1auu, He0OX0IMMOCTh UCIIOJIb30BAHUS HAOIIOICHHUS WIIH SKCIIEPUMEHTA.
OpraHU30BBIBATHh Y4EOHOE B3aUMOJICUCTBHUE B TPYyIIIE (paclpeaessiTh POJIH, TOTOBAPUBATHCS IPYT C APYTOM U T. 11.);
MpeABUICTH (TIPOTHO3UPOBATH) MOCIEICTBHS KOJUIEKTUBHBIX PEIICHUI;
MMOHUMATh MTPUYNHBI CBOETO HEeYCIeXa U HaXOUTh CIIOCOOBI BBIXO/a U3 ATOW CUTYAIUH;
® B JMAJIOTE C YYUTEJEM YUUTHCS BHIPAOATHIBATH KPUTEPUH OIEHKH U OTMPEEIATh CTENEHb YCIEIIHOCTH BBIMOJTHEHUS CBOEH paOOThI U
paboTHI BCEX, HCXOS U3 UMEIOIINXCS KPUTEPHEB, COBEPIICHCTBOBATH KPUTEPHUH OLICHKHU M TIOJIb30BAThCSl UMHU B XOJ€ OIIEHKH M CAMOOIIEHKH;
® OTCTaMBaTh CBOIO TOUKY 3PEHUSI, ApIYMEHTUPYSI €€;
® TMOATBEPXKAATh aPTyMEHTHI (haKTaMUu;



® KPUTUYHO OTHOCHUTHCS K CBOEMY MHEHHUIO;

e CiymaTh IPYruX, IbITATHCS MPUHUMATH APYTYIO TOUKY 3pEHUs, ObITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHHUS;
® COCTaBIIAATH pedeparT Mo onpeeseHHol Gopme;

® OCYUIECTBIIATh KOCBEHHOE Pa3JIesIuTEIbHOE JOKA3aTEIbCTBO.

JInuHOCTHBIE pe3yabTaThl 00y4YeHus!
VYyamuncs x0JKeH:

® 3HAmMb U ROHUMAMb. OCHOBHBIC UCTOPUUYECKHE COOBITHSI, CBSI3aHHbBIE C Pa3BUTUEM XMMUU U OOIIECTBA; JOCTHXKEHUS B 00JIACTH XUMHH
U KyJIbTypHBIE TpaJulUH (B YaCTHOCTH, Hay4yHbIE TPAJUIMM) CBOCH CTpaHbl; OOLIEMHPOBBIE JOCTHXKEHUS B OOJIACTH XMMHHU; OCHOBHBIE
MIPUHIUIIBI ¥ TTPABHUJIa OTHOIIEHUS K MPUPOJIE; OCHOBHI 3J0POBOT0 00pasa »KU3HU U 3J0POBbECOEPETAIONINX TEXHOIOTHH;

e [paBUIa MOBEJCHUS B UPE3BBIYAMHBIX CUTYAIUSX, CBSI3aHHBIX C BO3ACHCTBUEM PA3JIMYHBIX BEILECTB; OCHOBHBIE IpaBa U 00SI3aHHOCTU
rpakJaHuHa (B TOM YHCJIE YYaIerocs), CBA3aHHbIE C JUYHOCTHBIM, TPO(PECCHOHATBHBIM U XKU3HEHHBIM CaMOOIIPE/IECIICHUEM;

® COIHMAIBHYIO 3HAYMMOCTb U COZIepKaHue Mpodeccuii, CBA3aHHBIX C XUMUEH;

® UCnBIMBIEAMb IyBCTBO TOPAOCTU 32 POCCHMCKYI0 XMMUYECKYI0 HAYKy M YBa)KCHUE K UCTOPUHU €€ PA3BUTH; YBAXKCHUE U NPUHATHE
JOCTUKEHUM XUMHH B MUPE; JIFOOOBb K IPUPOJIE; YBAKEHUE K OKPYKAIOLIUM (y4YallUMCSl, YYUTENISAM, POAUTENSAM U Jp.) — YMETh CIylIaTh U
CIIBILLIATh MApPTHEPA, MIPU3HABATh NIPABO KaX/10ro Ha COOCTBEHHOE MHEHHE, IPUHUMATh PELICHUs C yUeTOM MO3UIMNA BCEX YYACTHUKOB; UYBCTBO
IIPEKPACHOTO M JCTETUYECKUX YYBCTB HAa OCHOBE 3HAKOMCTBA C MHUPOM BEIIECTB M MX IIPEBPALICHMI; CAMOYBa)X€HHE W 3MOLHMOHAIBHO-
MOJIOKUTEILHOE OTHOLIEHHUE K cele;

® npu3zHaeamp: LIEHHOCTb 370pPOBbS (CBOErO0 M JAPYTUX JIOJEH); HEOOXOIUMOCTbh CAMOBBIPAXKEHHS, CaMOpealn3alliy, COIMaIbHOTO
MIPU3HAHMS;

® 0co3nHagamp: TOTOBHOCTH (WJIM HETOTOBHOCTb) K CAaMOCTOSITEIBHBIM IOCTYNKAaM M JIEHCTBHUSM, OTBETCTBEHHOCTh 3a UX PE3YJIbTaThl;
TOTOBHOCTH (MJIM HETOTOBHOCTB) OTKPBITO BBIPa)KaTh U OTCTAUBATh CBOIO MO3UIMIO U KPUTUYHO OTHOCUTHCS K CBOMM MOCTYIKAM;

® npoAenAmMp: SKOJIOTHUECKOE CO3HAHUE; JOOPOKENATEIbHOCTh, JOBEPUE U BHUMATEIBHOCTD K JIFO/SIM, TOTOBHOCTh K COTPYAHUYECTBY U
npyx0e, OKa3aHHIO TOMOIIM TE€M, KTO B HEW HyXkaaercs; OOOOIIEHHBIM, YCTOWYMBBIM M W30UpaTeIbHBIM IMO3HABATENIbHBIA HHTEpEC,
VMHUIMATUBY U JIIOOO3HATEIbHOCTh B M3YyYEHWH MHpa BELIECTB W PEaKUUH; 11eJIeyCTPEMIEHHOCTh U HACTOWYMBOCTh B JIOCTM)KEHUM LIEJIEH,
TOTOBHOCTh K IPEOJOJIEHUIO TPYIHOCTEN; YOEKIEHHOCTh B BOZMOKHOCTH IMO3HAHUS MPHUPOABI, HEOOXOJUMOCTH Pa3yMHOI'O HCIOIb30BaHUS
JOCTH)KEHUHM HAyKU U TEXHOJIOTUI /ISl pa3BUTHsI OOLIECTBa;

® yMemp: YCTAaHABIMBATH CBA3b MEXKAY II€JIbI0 M3YYEHUS XMMUU M TEM, JUIsl Yero OHa OCYIIECTBIsSETCS (MOTHBAMH); BBIIOJIHATH
KOPPHUTUPYIOIIYIO CaMOOIIEHKY, 3aKJIIOYAIOUIYIOCsS B KOHTpPOJIE 3a MPOLIECCOM H3YYEHHUS XMMHUU M BHECEHMHM HEOOXOAMMBIX KOPPEKTHBOB,
COOTBETCTBYIOIIUX 3TallaM U CHoco0aM M3y4eHHs Kypca XMMHH; BBIIOJIHATH PETPOCIIEKTUBHYIO CAMOOIICHKY, 3aKJIIOYAOIIYIOCS B OIICHKE
Ipolecca U pe3yiabTaTa U3y4eHHs Kypca XUMHUHA OCHOBHOM ILKOJIBI, II0JIBEIEHUHA UTOIOB HA OCHOBE COOTHECEHUs LIeJIEH U PE3YJIbTATOB;

® CTPOUTH )KM3HEHHbIE U MPOPECCHOHATbHBIE TUIAHBI C YIETOM KOHKPETHBIX COI[UAIIbHO-UCTOPUUECKHUX, TOJTUTHUECKUX U IKOHOMUYECKUX
YCIIOBUH; OCO3HABATh COOCTBEHHBIE IEHHOCTH U COOTBETCTBHE UX



® JIpUMHUMAEMBIM B XXHN3HH PCHICHUAM;, BCCTH AHUAJIOI HAa OCHOBC pPaBHOIIPABHBIX OTHOIIICHHUHA M B3aHMHOI'O YBAXCHUSA, BBIACIIATH
HpaBCTBeHHBIﬁ ACIICKT IIOBCACHUA W COOTHOCUTH ITOCTYIIKH (CBOI/I H Jpyrux HIOﬂCﬁ) H COOBITHS C IPUHATBIMHU 3TUYCCKMMU HOPMaMH; B
npeaciiax CBoOux BO3MOXKHOCTEH HpOTHBOHeﬁCTBOBaTB JIEHCTBUSAM U BJIMAHUAM, MMPCACTABIAIOIINM YIpO3Yy KU3HH, 3J0POBLBIO U 0e30IMacHOCTH
JIMYHOCTH U 06HI€CTB3.

Jluteparypa u cpeacrBa 00y4eHHs
Y4eOHO — MeTOANYECKOE 00ecIIeueHne

1.IIpumepHas mporpaMmMa OCHOBHOTO 00111ero 00pa3zoBaHus Mo XUMHUHU (6a30BbIN YPOBEHbD)

2.ABtopckas mporpamma O.C.I'abpuensiHa, coorBercTByromas DenepaibHOMy ['ocynapcTBEHHOMY 00pa3oBaTeIbHOMY CTaHAApPTy OCHOBHOIO
oOmiero o6pazoBaHus U AonylieHHass MuHUCTEpCTBOM oOpa3zoBaHus U Hayku Poccuiickoit denepanuu (O.C.I'abpuensn [Iporpamma kypca Xumuu
st 7-9 xiaccoB obmeo0pa3zoBarenbHbix yupexaenuit / O.C.I'abpuensa. — M.: [Ipoda, 2012r.).

3. I'abpuenan O.C. Xumus. BBoanslii kype. 7 kiacc: yue0. mocodue — M.: Jlpoda, 2011. — 159 c.

4. O.C. I'abpuensan, U.I'. Ocmpoymos, A.K. Axnebunun. Pabouas TeTpanp no xumun. 7 kinacc— M.: JIpoda, 2013

5. TI'abpuenan O.C., Hlunapesa I'A. Xumus. Meronndeckoe mnocobue Kk mnpomneaesrudeckomy Kkypcey O.C.T'abpuensna, W.I'. Octpoymosa,
A K. Axnebununa. «Xumusi. BBogusiii kype.7 kim». — M.: Ipoda 2007 r.

6.0.C. I'abpuenan. Xumus. 8-9 kmaccel: Metonuueckoe nocodue — 2-e usfl., - M.: JIpoda, 2011.

7.0.C. I'abpuenan, H.I1. Bockobounuxosa, A.B. uykosa. Xumus. 8 knacc. HacronbHast kaura yuurens.— M.: [Ipocda, 2013.

8. O.C. I'abpuenan. «Heopranudeckas XMMuUs B TeCTax, 3a/1a4ax, ynpaxxkHeHUsx 8 kiaace» M: JIpoga 2012

9. M. IO. I'oprogenxo. Xumusi. 8 xiacc: [loypounsie pazpabotku k yuebunkam. — M.: BAKO, 2004.

10.I'abpuenan O. C., Ocmpoymos H. I'. HactonbHas kHura yuutens. Xumus. 9 k j1.: Mertoauueckoe mocobue. — M.: [Ipocda, 2010r

11.Xumus. 9 x 1.: KontponbHble 1 npoBepounbie padoTsl k yueOHuky O. C. ['abpuensana: Xumus. 9/ O. C. IN'abpuensn, I1. H. bepeskun, A. A.
VYmakoBa u 1p. — M.: [Ipoda, 2012r.

12.I'abpuensn O. C., Ocmpoymos U. I'. Izyqaem xumuto B 9 k 11.: Jlugaktuueckue matepuainsl. — M.: bauk mmtoc, 2011,

13.I'abpuenan O. C., Hwykoea A. B. Pabouas terpans. 9 k 1. K yuebuuky O. C. I'abpuensna «Xumus. 9». — M.: [Ipoda, 2014r.

14.I'abpuensn O. C., Bockobounuxosa H. Il. Xumusi B Tectax, 3ajgadax, ymnpaxHeHHsx. 8— 9 ki. — M.: lpoda, 2013r.



MarepunanbHO-TeXHHYeCKOe o0ecreyeHune:

st o0y4yeHHs yJaniuxcsi OCHOBHOM IIKOJIBI B COOTBETCTBUU C TpeOoBaHusiMu DenepaibHOr0 rocy1apcTBEHHOr0 00pa3oBaTelbHOTO CTaHIapTa
HeoOXoauMa peanu3anus JesTeIbHOCTHOrO Mnojaxoja. JlesaTelbHOCTHBIM MOAX0X TpeOyeT IMOCTOSHHOM Omopsl Ipouecca OO0ydyeHMs XMMHUU Ha
JE€MOHCTPAIIMOHHBIN SKCIEPUMEHT, NPAKTHUECKUE 3aHATHS W JIAOOpaTOpHBIC OMBITHI, BHINOJHAEMBbIE ydamumuca. KaOuHeT XuMuu  OCHAIIEH
KOMIUIEKTOM JIEMOHCTPALIMOHHOIO U J1a00paTOpHOro 0OOpYyJOBAaHUA MO XMMHHU JUIsl OCHOBHOM LIKOJBI. B KaOMHETe XMMHMH OCYLLECTBISIOTCS Kak
ypouHasi, TaKk ¥ BHEypo4yHast (HOpMbl yueOHO-BOCIUTATEIBHOM ACATEIBHOCTU C ydamuMucs. OcHameHne B OoJblnel 4acTi cooTBeTcTBYeT llepeunto
o0opynoBaHusl KaOMHETa XMMHUM M BKJIIOYAeT paszjIUyYHble THUIIBI CpeAcTB oO0ydeHus. bonburyto 4YacTh 000pynOBaHMs COCTaBIJIAIOT Y4eOHO-
MpaKTUYEeCKoe M yueOHO-TabopaTopHOe 00OpYyAOBaHHE, B TOM YHCIIE KOMIUIEKT HATYpaJIbHBIX OOBEKTOB, MOJEIH, IPUOOPHI U WHCTPYMEHTHI IS
IIPOBE/ICHUS IEMOHCTPALUMI U NPAKTUYECKUX 3aHITUH, IEMOHCTPALIMOHHbIE Ta0JIUIbl, BU/I€0, ME/IMA OCHAILLICHHE.
B KOMIUIEKT TeXHUYECKUX M WH(POPMAIIMOHHO-KOMMYHHKATHBHBIX CPEACTB OOYUEHHs BXOMAT: amlmaparypa Jjs 3aliceld U BOCIIPOU3BEICHHS
ayauo- U BUJEOMH(POPMALIMU, KOMIIBIOTEDP, MyJIbTUMEANA MPOEKTOP, JOCKA C MHTEPAKTUBHOW MPUCTaBKOM, KOJIEKIMsS MEAMa-pecypcoB, BHIXOJ B
HNuTtepner.

CD auckm

Xumus 6a30BbIii Kype 8-9 kiacc

Heoprannueckas xumus. [J[leMOHCTpallMOHHOE TOYPOYHOE IUIAHUPOBAHKE
Xumus B mIKoJIe. BemecTBa u UX IpeBpalleHus.

Xumus B MIKOJIE. ATOM U MOJIEKYJIa.

Xumus B mKose. KUciioTel 1 OCHOBaHUA.

Xumus B mikosie ( MuHepanabHbIE BELIECTBA)

Xumus B mkosie (CraoxXKHbIE XUM. COSMHEHUS B TOBCETHEBHOM JKHU3HN)
Xumus. ['otoBumces k EI'D.

Bupryansnas nabopaTtopus 8 kiacc.

10 Xumus B mkose (Boanbie pactBopsr)

11. Xumus B mikose (Coin)

©OoN DR

12. Dnexrponnas 6ubimoreka «IIpocBemenue § kmacey»

Hamypansusie 06vexmut



HarypasnbHble 0OBEKTHI, HCIOJIb3yeMble B OOYUEHUN XMMUH, BKIIOYAIOT B ce0s KOJUICKIUM MHHEPAJIOB M TOPHBIX MOPOJ, METAJIOB M CIUIABOB,
MUHEPAIBHBIX YIOOPEHUH, IIIaCTMACC, KayYyKOB, BOJIOKOH U T. 1.

O3HakoMIIEHHE ydaIuXxcsi ¢ 00pa3laMi UCXOJHbIX BELIECTB, HOJYINPOAYKTOB M TOTOBBIX M3/AEIMH [T03BOJISAET MOIYUYUTh HAIIAIHOE IPECTaBICHHUE
00 3TUX MaTepuaax, UX BHEIIHEM BH/JIE, & TAK)KE O HEKOTOPHIX (PHU3NUECKUX CBOMCTBAX.

Xumuqecmtepeakmuebt u mamepuaiibl
O6pameHHe CO MHOT'MMH Bf€UICCTBaAaMH Tpe6yeT CTpororo CO6J'II-OI[€HI/IH nmpaBuJl TCXHUKHU 6630HaCHOCTI/I, 0COOEHHO IIpHU BBLIIIOJIHCHUH OIILITOB

caMHMHM ydaiumucs. Bce HeoOXoaumble MephI IPEAOCTOPOKHOCTH YKA3aHbl B COOTBETCTBYIOLIMX JOKYMEHTAX U MHCTPYKLUSX.

Xumuueckasa nabopamopnan nocyoa, annapamsl u RpudOpsl
XuMuyeckas Iocy/ia moApa3eiseTcss Ha 1B TPYIIIbL: IS BHIIOJHEHUS OIMBITOB YUAIIUMHUCS U JEMOHCTPAIIMOHHBIX OIBITOB.
[Tpubopsl, anmaparsl ¥ YCTAHOBKH, UCIIOJIb3yEeMbI€ HAa yPOKaX XUMUH, MOAPA3JIEISIOT HA OCHOBE MPOTEKAIOIINX B HUX (PU3NYECKUX U XUMHUYECKUX .

Mooenu
OObeKkTaMu MOJICTTUPOBAHUS B XHMHH SIBIISTFOTCS. aTOMBI, MOJICKYJIbI, KPUCTAJIIBI, 3aBOJICKHUE aIIIapaThl, @ TAKKE MIPOUCXOISIINE TTPOIIECCHI.

B npenogaBanuu XUMHUM UCTIONB3YIOTCS MOJIEIIH KPUCTALNTHISCKUX PEIMIETOK anmMasa, rpaduTta, cepsl, hocdopa, okcuaa yraepona(1ly), moBapeHHOU
COJIH, JIbJIA, HOJIa, JKelle3a, MEJIH, MarHus, HaOOPbI MOJIETIeH aTOMOB IS COCTABJICHUS IAPOCTEPIKHEBBIX MOEIICH MOJIEKYII.

Yueonvie nocoousn na newammnoit ocnoge

B mpouiecce o0yueHuss XMMHHM HCHONB3YIOTCS CIEAYIOIIKME TaOIUIbl MOCTOSHHOTO 3KcrmoHupoBaHus: «llepuomuyeckas cucTeMa XHMHUYECKUX
snementoB J[.M. MenneneeBa», «Tabmuiia pacTBOPUMOCTH KHCJIOT, OCHOBAaHUN M COJEH», «IMEKTPOXMUMHUYECKUN DS HANPSHKEHUNA METaIOBY,
«KpyroBopoT BewecTB B MPUPOIE» U JIp.

s opraHuzanyy caMOCTOSITENBHON paboThl 00ydaroluXcsl Ha YpOKaxX MCIONB3YIOT pa3HOOOpa3Hble NUAAKTUYECKHE MaTephalbl: TETpaaud Ha
MEYaTHON OCHOBE WU OTHAEIbHBbIE paboyHle JHUCThl — HHCTPYKIMH, KapTOUYKH C 33JaHUSIMU PA3HON CTENEHH TPYAHOCTH Ui M3y4eHUS HOBOTO
Marepualia, CaMOMPOBEPKU U KOHTPOJIA 3HAHUM YUAIUXCA.

Jlns oGecniedeHrs: 6€30MacHOro Tpyja KaOMHETe XUMUU UMEEeTCS:
® [IPOTHBONOXAPHBIH UHBEHTApPh
® anTeyKky ¢ HAOOPOM MEAMKAMEHTOB U MEPEBSI30UHBIX CPENICTB;
® HHCTPYKIHIO 1O IpaBuiiaM 0€30MacCHOCTH TpyAa Ui 00y4aroIIKX csl )KypHAJl PETUCTPallii MHCTPYKTa)Ka o MpaBuiiaM 0e30MacHOCTH Tpy/a.



YIHHPABJIEHUE OBHIEI'O 1 JOIKOJIBHOI'O OBPA30BAHUA
AIMUHUCTPAIIUU 'OPOJA HOPUJIBCKA

MYHUINIAJIBHOE BIOJKETHOE OBIIEOBPA30OBATEJIBHOE YUYPEXXJIEHUE
«CPEJJHSASA HIKOJIA Ne 9»
(MBOY «C1 9»)

HPUJTOXEHHUE

KanennapHo-temaTnuyeckoe IJiiaHuUPOBaHHUe
K padoyeii mporpamMmMe no Xxumuu 9 Kjiacc
0a3oBbIil ypoBeHb 68 yacoB

Cpoxk peammzarmn: 2021 — 2022 y4yeOHbIi roa
VYuutens: Kapumosa Enena HukomnaeBna
Yuurens XUMHUM IIEPBOU KAaTETOPUU
Hopunsck, 2021



YyeOHOo-TEeMATHYECKHI IJIAH.
Xumus, 9 Kiaacc

HaunmenoBanue paszena, KomnuectBo W3 HUX (KOJIMYECTBO YacoB)
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Baenenune. OOmias 10 11 4 1 1
XapaKTEePUCTHKA
XUMHUYECKUX IJIEMEHTOB U
XMMHYECKUX PEAKIIUH.
Ilepuonuueckuii 3aKOH U
I[ICXD JI.U.Menneneena
Mertamibl 15 8 5 2 1
[TpakTkym Ne 1 2 2 2
Hewmerannsl 26 22 9 4 1
[TpakTukym Ne2 3 3 1
O06001IeHNEe 3HAHMI 110 12 4 4 1 1
XUMUU 32 KypC OCHOBHOM
mkonsl. [ToaroroBka kK
rOCyJIapCTBEHHOW UTOTOBOM
atrecraiuu (I'MA)
Uroro 68 41 5 22 14 4




Ne
ypoka

Jara

Tema ypoka

Conep:xkanue
BOCIIUTAHUSA

¢ yuerom PIIB

JlomaiuHee 3ajanue

Beenenue. O01mas xapakTepucTHKa XUMHYECKHUX 3JIEMEHTOB U XUMHYeCKUX peakuuii. [lepnoanyeckuii 3aK0H ¥ nepruoanyecKas cucreMa
xumMuueckux 3jaeMeHToB .M. MenaeneeBa. (104.)

1 01.09 | XapakTepucTUKa XMMHUYECKOTO jeMeHTa | DOopMHpOBaHHUE IIEJTOCTHOIO MHUPOBO33PEHHS Ha IT. 1 ynp.1-3
Ha OCHOBaHWH €r0 TOJI0KEHUS B OCHOBE Pa3BUTHS XMMHYCCKHX 3HAHH.
[Meproanveckoii cucreme dopmupoBaHUEe MO3HABATEIBHOTO HHTEPECA U
MOTHBOB K 00y4eHH0. Bociuranue 1yBcTBa
. . MenneneeBa i . Y
TOPJOCTH 32 POCCUUCKYIO XUMUYECKYIO HAYKY.
2 03.09 | CroiicTBa OKCHAOB, KHCIIOT, OCHOBaHWH M | BocnuTaHne NO3MIMK IKOJIFHUKA HA YPOBHE 3ajaHue B TETpaau
COJIEH B CBETE TEOPUH AIIEKTPOIUTUIECKON | TIOJIOKUTEIBHOTO OTHOUICHHSI K IIKOJIE, TOHUMAaHUs
JMCCOIMALINK U OKUCIICHHUS - HEOOXOJMMOCTH YYCHHS1, BEIPAKEHHOTO B
BOCCTAHOBJICHHUS npeo0IiafaHiy y4eOHO-TI03HABATEILHBIX MOTHBOB H
MPEANOYTEHUH COMATBHOTO CIOC00a OLIEHKH 3HAHHH.
®opmMupoBaHUE BBIPAXKEHHON YCTOMYMBOI yueOHO-
MO3HABATEIbHOW MOTHBALUH YUCHUSI.
BocruTanue ymMeHHs JOTOBapHBaTHCS U IPUXOIUTH K
00IIIeMy PEIICHUIO B COBMECTHOM J€ATEILHOCTH.
3 08.09 | AMdoTepHBIC OKCHIBI U THIPOKCHIBI BocnuTtanue nmo3unuu MKoI-HUKA HA YPOBHE I1. 2 ynip.2-3

TTOJIOXKHUTCIBHOT'O OTHOIICHUS K HIKOJIC, IOHMMaHHuA




ypoka

Jara

Tema ypoka

Conep:xanue
BOCIIMTAHNSA

¢ yderom PIIB

JlomaiHee 3aj1anue

HCO6XOI[I/IMOCTI/I YUY€HUs, BBIPA)KCHHOI'O B
HpCO6J’IaI[aHI/II/I qu6HO'H03HaBaTCJIBHBIX MOTHUBOB U

MPEINOYTEHUH COIIMATIBLHOTO CIIOCO0a OIIEHKH 3HAHUHA.

®opmupoBaHuE BbIPAXKEHHON YCTOMUMBOI yueOHO-
[I03HABATEIbHOM MOTHUBALIUN yUEHHUS.

BocnuTtanue ymeHus 10roBapuBaThCsi U MPUXOAUTH K
o01IeMy peleHUI0 B COBMECTHOM 1€ATEIbHOCTH.

10.09

[Tepuoanueckuii
3akoH u [lepuoandeckas cucrema

J1. 1. MeHieneeBa B CBETE Y4EHUS O
CTPOEHHMH aTomMa

dopmMupoBaHUE LEITOCTHOTO MUPOBO33PEHUS Ha
OCHOBE Pa3BUTHsI XUMUYECKHX 3HAHUH.
dopMHUpoOBaHUE MO3HABATEIBLHOIO HHTEPECA U
MOTHBOB K 00y4eHuto. Bocnutanue uyBcTBa
TOPAOCTH 32 POCCUNCKYIO XMMHUUYECKYIO HAYKYy.

IL 3 ynp.4.6

15.09

XuMuueckas

OpraHu3anys )KMBOW U HEKUBOW ITPUPOIBI

[IpogomxuTs GOpMUPOBAHUE O MOJIOKUTEIBHON POIH
XUMUH JUIs1 OOBSICHEHUS TPOUCXOSIINX MPOIIECCOB B
MIPUPOJIE U OpraHu3Me yenoBeka. [IpogomkuTs
(hopMHpOBaHHE MOTHBAIIMM K Y4€OHOU NeSTEIbHOCTH,
BOCITUTHIBATh OEPEKHOE OTHOIIEHNE K OKPYKAFOIICH
cpexe.

I1. 4 ymp. 5,6




Jara

Tema ypoka

Conep:xanue
BOCIIMTAHNSA

¢ yderom PIIB

JlomaiHee 3aj1anue

17.09

Knaccudpukanus

XUMHUYECKHUX PEAKLUN 10 Pa3JIMYHBIM
OCHOBAaHUAM

®opMUPYIOT BHYTPEHHIOIO MO3UIIMIO 00YYAIOIINXCS
Ha YPOBHE MOJIO)KUTEIBHOTO OTHOIICHHS K
00pa3oBarelIbHOMY MPOLIECCY, TOHUMAIOT
HEOO0XOAUMOCTh YUCHUS

I1. 5 ynp.1-2

22.09

ITonstue o CKOpPOCTH

XUMHYECKON peaKkuu

HpOI[OJDKI/ITI) Pa3sBUBATbh MHTCPEC K HAYUYHBIM
3HAaHUAM, aAKTUBU3HUPOBATH ITO3HABATCIbHYIO
ACATCIIbHOCTD, ITPOJOJIZKUTD q)OpMI/IpOBaTB YMCHHC
BBIACIIATH I''TaBHOC, HAXOAMTH OTBCTHI HA
IIOCTAaBJICHHBIC BOIIPOCHI.

I1. 5 ynp4-6

24.09

Karanuzatopsl

[IponomkuTs pa3BUBAaTh HHTEPEC K HAYYHBIM
3HaHUAM, aKTUBU3UPOBATh IT03HABATEIIBHYIO

NS TeNIbHOCTb, IPOJIOJIKUTH (POPMUPOBATH YMEHUE
BBIJICJISITH TJIABHOE, HAXOAUTh OTBETHI HA
IIOCTaBJICHHBIE BOIIPOCHI.

I1. 6 ynp.4-5

29.09

O00011IeHrEe ¥ cUCTEMAaTH3alus 3HAHUI 110
TeMe «BBenenue»

q)OpMI/IpOBaHI/IC IO3HABATCJIIbHBIX HHTCPECOB U
MOTHUBOB, HAITPABJICHHBIX HAa U3YYCHHUEC IPECAMECTA.

Pa3Butne HaBbIKOB 00yueHus. [loka3 BaXXHOCTH U
MIPaKTHUYECKON 3HAYUMOCTH ITPUMEHEHUS 3HAHUS 110
[peaMeTam.

[ToBTOpPUTE MaTepuan riassl 1

10

01.10

KonTtpouabnas paéoraNel

cDOpMI/IpOBaHI/IC IO3HABATCJIIbHBIX HHTCPECOB U




Conep:xanue

JlaTa Tema ypoka BOCITUTAHMS Jomalnee 3a1aHue
ypoka
¢ yderom PIIB
no teme «BBenenue» MOTHBOB, HalIPaBJICHHBIX HAa N3YYEHHUE MPEIMETA.
PazButue HaBbikoB 00yueHus. [loka3 BaxxHOCTH U
MPAKTUYECKON 3HAUMMOCTH PUMEHEHHS 3HAHUS 110
peaMeTaM.
Tema 1. Metamabi(174.)
11 06.10 | Iomoxxenue dopMupoBaHuE 1IETOCTHOIO MUPOBO33pEHUS Ha I1. 7-8 ynp.1-3
. OCHOBE Pa3BUTHS XMMHYECKHX 3HAHHH.
3JIEMEHTOB-MeTa/uIoB B [lepuoanyeckoit
dopMupoBaHUEe MO3HABATEIHHOTO HHTEPECA U
cucreme
MOTHBOB K 00y4eHuto. Bocnutanue ayBcTBa
J1. 1. MenneneeBa 1 0COOEHHOCTH TOP/IOCTH 32 POCCUHCKYIO XMMHUYECKYIO HAYKY.
CTPOEHUS UX
aTOMOB.
12 08.10 | duznueckue @opMHUPYIOT BHYTPEHHIOIO MO3UIHI0 ooydatonuxcss | [1. 9 coolmenue o craBax
. Ha YPOBHE IMOJIOKUTEITFHOTO OTHOIIICHHS K
CBOWCTBa METAJIJIOB.
00pa3oBaTeTLHOMY IPOIECCY, TOHUMAIOT
HE00XOAUMOCTh YUEHHUS
13 13.10 | Cronassl @opMUPYIOT BHYTpPEHHIOIO no3uiuio ooyvaromuxes | I1. 10 ynp.2-4

Ha YPOBHE IOJIOKUTEILHOTO OTHOILIEHHS K
00pa3oBaTeNbHOMY IIPOLECCY, TOHUMAIOT
HE00X0IMMOCTb YUEHUs




ypoka

Jara

Tema ypoka

Conep:xanue
BOCIIMTAHNSA

¢ yderom PIIB

JlomaiHee 3aj1anue

14

15.10

XMMHYECKHE CBOMCTBA METAIJIOB

®dopMupoBaHUEe LEITOCTHOTO MUPOBO33PEHUS Ha
OCHOBE Pa3BUTHsI XMMUYECKUX 3HAHUM.
dopmupoBaHUe [103HABATEIbHOIO UHTEpECca U
MOTHBOB K 00y4eHuto. Bocnutanue uyBcTBa
TOPAOCTH 32 POCCUNCKYIO XMMHUUYECKYIO HAYKY.

I1. 11 ynp.4-6

15

20.10

Mertamisl B ipupoje. O61me
CoCco0bI UX

MOJIYYCHU

(DOpMI/IpOBaHI/Ie LOCJIOCTHOI'O MUPOBO33PCHUS HA
OCHOBC pPa3BUTUA XUMHUUYCCKUX 3HAHUH.
(DOpMI/IpOBaHI/Ie IIO3HABATCIIbHOI'O MHTCPECa U
MOTHUBOB K o6yquH10. Bocnuranue JyBCTBa

TOPAOCTH 32 POCCUNCKYIO XMMHUUYECKYIO HAYKYy.

I1. 12 ynp.3-5

16

22.10

IIonstre o KOppO31MHU METAJIJIOB

q)OpMI/IpOBaHI/Ie LEJIOCTHOI'O MUPOBO33PCHUA Ha
OCHOBC pa3sBUTUA XUMHUYCCKUX 3HAHUIA.
CDOpMI/IpOBaHI/Ie IMO3HABATCJIBHOI'O MHTEPECA U
MOTHBOB K o6yqumo. Bocnuranue YyBCTBa

TOPJIOCTH 32 POCCUMCKYIO XUMHYECKYIO HAYKYy.

IT. 13 ynp.2-3

17

27.10

[llenouHbIe MeTAILIBI: 0OIIAst
XapaKTepUCTUKA

Pa3BuTHEe 0CO3HAHHOIO, YBaKUTEIBHOTO U
J00PO’KENaTENbHOTO OTHOIEHUS K IPYTOMY

YCIIOBCKY. Ero MHCHMUIO, CIIOCOOHOCTHU BECTH JHUajior ¢

I 14 ymp.1




ypoka

Jara

Tema ypoka

Conep:xanue
BOCIIHUTAHUS

¢ yderom PIIB

JlomaiHee 3aj1anue

JAPYTUMU JIK0IbMHU

18

29.10

COGI[I/IHCHI/IH IICJIOYHBIX METAIJIOB

dopMHUpOBaHUE 1IETOCTHOIO MUPOBO33pEHUS Ha
OCHOBE Pa3BUTHS XUMHUYECKUX 3HAHUH.
dopmMupoBaHUE MO3HABATEIBLHOTO UHTEPECA U
MOTHBOB K 00y4eHuto. Bocnuranue ayBcTBa
TOpPJOCTH 32 POCCUICKYIO XUMHUYECKYIO HAYKYy.

I1. 14ynp.2,5

19

10.11

OO0m1as XxapakTepucTUKa JIEMEHTOB
riaBHOM noArpymnisl |l rpymmst

Pa3BuTHe 0CO3HAHHOTO, YBAKUTEJIBHOTO U
0OPOKENATEIBHOTO OTHOIICHUS K IPYTOMY
4esoBeKy. Ero MHEHHUIO, ClIOCOOHOCTH BECTH TUAJIOT C
JPYTUMH JIHObMU

I1. 15 ynp 4

20

12.11

COGI[I/IHGHI/ISI MICJI0YHO3CMCIIBHBIX
METAaJJIOB

Bocnutanme co6CTBEHHOTO IIEJIOCTHOTO
MHUPOBO33pEHUS: OCO3HAHNUE TTOTPEOHOCTH U
TOTOBHOCTH K CaMOOOpa30BaHUIO.

CDOpMPIpOBaHI/Ie OTBETCTBCHHOI'O OTHOIICHHUA K
YUCHUIO KaK MCTOAaM IMO3HAHHWA, KOTOPBIC MMO3BOJIAIOT
PACKPBITh CYHIHOCTD IMMPOLECCAa ITO3HAHUS

I1. 15 yop 5

21

17.11

ATIOMUHUHN — IEPEXO/IHBIN ATTIEMEHT.
dusndeckre U XUMUUECKHE CBOMCTBA
amomunus. [loryueHue u npuMeHeHne
aJIFIOMUHUS

Bocnuranue coOCTBEHHOTO IETOCTHOTO
MHUPOBO33PEHUS: OCO3HAHNE TIOTPEOHOCTH U
TOTOBHOCTH K CaMOOOPa30BaHUIo.

(I)OpMI/IPOBaHI/Ie OTBCTCTBCHHOI'O OTHOIICHUSA K

I1. 16 ymp 4-5




ypoka

Jara

Tema ypoka

Conep:xanue
BOCIIHUTAHUS

¢ yderom PIIB

JlomaiHee 3aj1anue

YUYC€HHUIO KaK M€TOJaM IMO3HaHHs, KOTOPBIC ITIO3BOJISIIOT

PaCKpBITh CYITHOCTH MpOLecca MO3HAHMUS;

22

19.11

CoenmaeHns aIIOMAHAI —

OKCH/J1 U TUJIPOKCUJI, UX aM(POTEPHBIN
Xapakrep.

BocmuTanue coOCTBEHHOTO IETOCTHOTO
MHPOBO33PEHUS: OCO3HAHUE MOTPEOHOCTH U
TOTOBHOCTH K CaMOOOPa30BaHHUIO.

q)OpMI/IpOBaHI/Ie OTBE€TCTBCHHOI'O OTHOIICHUA K

YUYCHHUIO KaK M€TOJaM IMO3HaHHA, KOTOPBIC ITO3BOJIAIOT

PACKPBITh CYHIHOCTD IMMPOLECCAa ITO3HAHUS

IL 16 ymp 6

23

2411

IIpakTyeckas padora Nel

Ocy1iecTBiieHNE HENOYKU XUMHUYECKUX
IIpEBPALLCHUI

CDOpMI/IpOBaHI/IC OTBECTCTBCHHOI'O OTHOIIICHUA K
00y4YeHHIO.

q)OpMI/IpOBaHI/IC IO3HABATCJIIbHBIX HHTCPECOB U
MOTHUBOB, HAITPABJICHHBIX HAa U3YYCHHUC IPECAMECTA.

Pa3zBuTne HaBBIKOB o6yquI/151. IToka3 BaxXHOCTH U
HpaKTquCKOﬁ SHAYUMOCTHU IIPUMCHCHHA 3HAHUA 110
npeaMeTam.

24

26.11

Keneso, ero ctpoenue, pusnueckue u
XMMHYECKHE CBOWCTBA JKeJle3a.
Haxoxnenue B mpupoze.

q)OpMI/IPOBaHI/IC IMO3HAaBaTCJIbHBIX HHTCPECOB U
MOTHUBOB, HAITPABJICHHBIX HA U3YYCHHUEC IPEAMETA.

Pa3BuTne HaBBIKOB o6yquI/151. IIoka3 BaxXHOCTH U
HpaKTHQCCKOﬁ SHAYMMOCTHU IPUMCHCHH A 3HAHUA 110

I1. 16 ymp 4-5




Conep:xanue

JlaTa Tema ypoka BOCITUTAHMS Jomalnee 3a1aHue
ypoka
¢ yderom PIIB
peaMeram.
25 01.12 | Coenunenus xenesa +2,+3 ux Pa3ButHE 0CO3HAHHOTO, YBAXKUTEIBHOTO U I1. 16 ynp 4
KayeCTBEHHOE OIpe/IeIICHUE. J0OPO’KENaTEIBHOTO OTHOIIEHUS K IPYTOMY
+ +
Ienernueckue psgsl Fe 2 u Fe ™, yenoBeKy. Ero MHeHUIO, CIOCOOHOCTH BECTU JUAJIOT C
JIPYTHMH JIFOABMHU
26 03.12 | IlpakTuyeckas padora Ne2 ®opmupoBaHe OTBETCTBEHHOTO OTHOIICHUS K
. . 00y4eHHUI0.
[Tomy4yenne u cBOMCTBA COCTMHEHUI
METaJIOB dopMupoBaHUE MO3HABATEIHHBIX HHTEPECOB H
MOTHBOB, HalIPAaBJICHHBIX HAa U3y4EHUE MIPEAMETA.
Pa3BuTne HaBbIKOB 00yueHHs. [loka3 BayKHOCTH U
NPAaKTUYECKON 3HAUUMOCTH MPUMEHEHHSI 3HaHUS 110
peaMeTam.
27 08.12 | IlpakTuyeckas padora Ne3 @®opMUpOBaHUE OTBETCTBEHHOTO OTHOILLIEHUS K
00y4YeHHI0.
Pemenue skcriepuMeHTaIBHBIX
dopmupoBaHUEe NM03HABATEIbHBIX HHTEPECOB U
3aJa4 Ha Pacrio3HaBaHME U MOTydeHHE
. MOTHBOB, HAallPaBJICHHBIX HAa N3YyYEHHUE MPEIMETA.
COEIMHEHUI MeTaJlJIOB
Pa3Butne HaBbIKOB 00yueHus. [loka3 BaXXHOCTH U
NPaKTUIECKON 3HAYUMOCTH ITPUMEHEHHSI 3HAHUS 110
npeaMeTam.
28 10.12 | OO6o6uienne 3HaHM Mo TeMe «MeTauib» dopmHupoBaHUE MMO3HABATEIbHBIX HHTEPECOB U [ToBTOPUTE MaTepuai riaBbl 2




ypoka

Jara

Tema ypoka

Conep:xanue
BOCIIHUTAHUS

¢ yderom PIIB

JlomaiHee 3aj1anue

MOTHUBOB, HAITPABJICHHBIX HA U3YYCHHUC IPCAMCTA.

PazButue HaBbikoB 00yueHus. [Toka3 BaxHOCTH U
MIPAaKTUYECKONW 3HAYMMOCTH IPUMEHEHNU 3HaHUSA 110
IIpeIMeTaMm.

29

15.10

KonTpoJsbnas pabora Ne2

no TeMe «MeTajb»

(DOpMI/IpOBaHI/Ie IIO3HABATCJIbHBIX HHTCPCCOB U
MOTHUBOB, HAITPABJICHHBIX HAa U3YYCHHUC IPCAMCTA.

PazBurtne HaBbikoB 00yueHus. [Toka3 BaxxHOCTH U
MIPAaKTUYECKOW 3HAYUMOCTH ITPUMEHEHNU 3HAaHUS 110
IIpeIMeTaMm.

Tema 3. Hemeranabi(284.)

30

17.12

061112151 XapaKTCPUCTHKA HCMETAJIJIOB

dopmupoBaHUEe TOTOBHOCTH M CITOCOOHOCTH K
00Yy4YEeHHIO U CAMOPA3BUTUIO M CAMOOOPA30BAHHUIO HA
OCHOBE MOTHBAIIMU K OOYYEHUIO U TO3HAHUIO

I1. 18 ymp 5-6

31

22.12

OO01me XUMHUYECKUE CBOIICTBA
HEMETAJLIOB.

Hemerainmsl B ipupoe U ciocoObl Ux
MTOJTyYEHUS

Ha ocHoBe yriy0sieHus MepeIMEeTHBIX CBsI3ei
XUMHUU ¥ OMOJOTUH TPOJIOJKUTE Pa3BUTHE
II03HABATEIBHOIO UHTEPECA K IIPEIMETAM,
IPOAOIKATh (POPMUPOBAHHE AUATIEKTHKO-
MaTEpUATUCTUUECKOTO0 MUPOBO33PEHUS yUAIIUXCS.

I1. 18 3anmanue B TeTpagn

32

24.12

Bonopon

DopMUPYIOT KOMMYHUKATUBHBIN KOMIIOHEHT B
0OIIIEHNN U COTPYAHUYECTBE CO CBEPCTHUKAMH B

I1. 19 ynp 2,4




ypoka

Jara

Tema ypoka

Conep:xanue
BOCIIHUTAHUS

¢ yderom PIIB

JlomaiHee 3aj1anue

nporiecce 00pa3oBaTeNIbHOMN eI TEIbHOCTH

33

29.12

Bona

Ha ocHoBe yriryOneHuss MeAnpeIMETHBIX CBA3EH
XUMHUU ¥ OMOJIOTUU TPOJIOJKUTH Pa3BUTHE
[I03HABATEIBHOI'0 UHTEpECa K IIPEMETAM,
MPOJ0JIKAaTh (POPMUPOBAHUE TUATEKTHKO-
MaTEpUATUCTHUECKOTO MUPOBO33PEHUS yUaAIIUXCS.

I1. 20 ymp 3-5
I. 21

34

I"anorensr: o0mas xapakTepuCTHKA

(DOpMI/IpOBaHI/IC HUHTCJUICKTYAJIbHBIX YMCHHﬁ:
AOKa3bIBaTh, pacCyKaAaTb, AC€JIaTbh BbIBOJbI

dopMHUpoOBaHUE OCHOB 37J0POBOr0 00pa3a KU3HU.

I1. 22 ynp 2-4

35

CoennHeHnd TaJIOT€HOB

(DOpMI/IpOBaHI/Ie HUHTCJUICKTYAJIbHBIX YMCHHﬁi
AO0Ka3bIBaTh, paCCyKaaTb, J€JIaTbh BbIBOJbI

q)OpMI/IpOBaHI/IC OCHOB 310pOBOI'O o6pa3a KHU3HU.

I1.23 ynp 4
I1. 24

36

IIpakTHyeckas padora Ned

Pemenne OKCIICPUMCHTAJIBHEBIX 3aJia4y IO
TEMC «Hozlrpynr[a raJorcHoB»

dopMupoOBaHUE OTBETCTBEHHOTO OTHOIIEHUS K
00y4eHuIo.

(DOpMI/IpOBaHI/Ie IMO3HAaBATCJIbHBIX HHTCPECOB U
MOTHUBOB, HAIIPABJICHHBIX HA U3YYCHHUC IIPECAMCTA.

PazButue HaBbIKOB 00yueHus. [Toka3 BaxxHOCTH U
MIPaKTUYECKON 3HAYMMOCTH IIPUMEHEHUS 3HAHUSA 110
peaMeTam.

37

Kucnopon

PopMHUpPOBAaHNE NHTEIUIEKTYAIBHBIX YMEHHMIA:
JIOKa3bIBaTh, paCCyKJ1aTh, A€JIaTh BHIBO/BI

I1. 25 ymp 1-3




ypoka

Jara

Tema ypoka

Conep:xanue
BOCIIMTAHNSA

¢ yderom PIIB

JlomaiHee 3aj1anue

dopmupoBaHe OCHOB 3J0POBOTO 00pa3a )KU3HH.

38

Cepa, ee pusznuecKre U XUMUYCCKUE
CBOICTBA

DOpMUPYIOT OCHOBBI SKOJIOTHYECKOT'O MBILLJICHHS —
OTBETCTBEHHOI'0 OTHOILLIEHUSI K IPUPOJE.
®opMUpPOBaHKE MO3HABATEIBHBIX HHTEPECOB U
MOTHBOB, HaIIPABJICHHbIX HA U3YUYEHUE IIPEIMETA.

I1. 26 ymp 3

39

COG,Z[I/IHGHI/IH CCPLBI

@OpMHPYIOT UHTEPEC K KOHKPETHOMY XUMHYECKOMY
AJIEMEHTY, TOUCK JI0IOJHUTENIbHON HHpOpMAaLUU O
HEM.

I1. 27 ynp 1

40

CepHa;[ KHCJIOTa KaK 3JICKTPOJIUT H €€
COJIN

®dopmMupoBaHUE LEITOCTHOTO MUPOBO33PEHUS Ha
OCHOBE Pa3BUTHS XUMUYECKUX 3HAHUU.
dopMupoBaHUE MO3HABATEIBLHOIO HHTEPECA U
MOTHBOB K 00y4eHuto. Bocnutanue uyBcTBa
TOPAOCTH 32 POCCUNCKYIO XMMHUUYECKYIO HAYKYy.

I1. 27 ymp 3

41

CepHas KHUCIIOTa KaK OKUCIUTEND.
ITonyuyenue u

IIPUMEHEHHE CEPHOU KUCIIOTHI

dopmMupoBaHuE 1IETOCTHOIO MUPOBO33PEHUS Ha
OCHOBE Pa3BUTHS XUMUYECKUX 3HAHUH.
dopmupoBaHuE MO3HABATEILHOTO UHTEPECA U
MOTHBOB K 00yuyeHHI0. Bocriutanue 4yBcTBa
rOpPJIOCTH 3a POCCUMCKYI0 XUMHUYECKYIO HAYKYy.

I1. 27 ynp 4




Conep:xanue

Ne
VpoKa JlaTta Tema ypoka BOCIIHTAHMS JloMalIHee 3a1aHHue
¢ yderom PIIB
42 IMpakTHyeckas padora Ne5 dopMHUpOBaHUE OTBETCTBEHHOTO OTHOIIEHUS K
0o0y4eHwuto.
Pemenue skcriepuMeHTANBHBIX 337124 1O
teme «lloarpynna kuciopoga» dopMupoBaHUE MTO3HABATEIBLHBIX HHTEPECOB U
MOTHBOB, HaIIPABJIEHHBIX Ha U3yYEHHUE NPEAMETA.
PasBurtne HaBbikoB 00yueHus. [Toka3 BaxxHOCTH H
MPaKTUYECKON 3HAYMMOCTH IIPUMEHEHUS 3HAHUS 110
peIMeTam.
43 A30T U ero cBOMCTBa CoBepluIEHCTBOBAHUE IKOJIOTMYECKOTIO BOCIIPUATHUSA I1. 28 ynp 2
OKpy>karo1ero Mupa. Pa3Butie HaBbIKOB 00yUEHUS.
44 AMMUaK U €ro COeIMHEHUS. CosepiieHCTBOBaHUE dKoJoruueckoro Bocrpusitus | 1. 29 ynop 5
OKpy»aro1iero Mupa. Pa3Butue HaBbIKOB 00yU€HUS.
45 Conu aMMoHMS CogepiieHcTBOBaHME dKonorudeckoro Bocnpusitus | I1. 30 ymp 4
OKpY’Karoliero Mupa. Pa3sutrie HaBbIKOB 00yUYeHUS.
46 Kucnopoacoaepxaniye coeIMHEHUs CogepiieHcTBOBaHME dKojorudeckoro Bocnpusatus | I1. 31 ynp 2-4
azora. A30THas KHCIIOTa U €€ COJIHU. OKpyXkaroiero Mupa. Pa3Butue HaBbIKOB 00yU€HUS.
47 OKuCIHTENBHBIE CBOMCTBA a30THON dopmupoBaHUE KOMMYHUKATUBHBIX KoMmeTeHImit — | I1.31 ymp 6
KHUCJIOTBI KyJIbTypa OOIIeHus, YMEHUSI paboTaTh B apax.
48 ®dochop. Coequnenus docdopa. ®opMHUpOBaHNE KOMMYHUKATUBHBIX KOMIETEHIIUI — IT1. 32 ynp 2-3

KyJIbTypa OOLIeHHs, yMEHUs paboTaTh B mapax..




Conep:xanue

Ne
VpoKa JlaTta Tema ypoka BOCIIHTAHMS JloMalIHee 3a1aHHue
¢ yderom PIIB

49 VYraepon DopMUPYIOT HHTEpEcC K KOHKpeTHOMY xumuueckomy | I1. 33 yop 8
AJIEMEHTY, MOKUCK JOMOJHUTENIbHON HHpOpMaLuu 0
HEM.

50 Kucnoponnsie coenuuenus yriepoaa DopMUPYIOT YMEHHUE UCTIOTIb30BaTh 3HAHUS B OBITY I1. 34 ynp 6
dopMupoBaHHUE KOMMYHUKATUBHBIX KOMITETEHITUH —
KyJIbTypa oOLIeHHs, yMeHUs paboTaTh B mapax..

51 VYronpHas KUCIIOTA U €€ COJH. dopMupoBaHUE KOMMYHUKATUBHBIX KOMIICTCHITHI — I1.34 ynp 5

. KyJIbTypa 00IIeHus, YMEHUsI paboTaTh B apax.
XKecTkocTh BOMBI M CIIOCOOBI €8 YIARTYP Y P P
dopMupoBaHUE YMEHUS UCIIONIB30BaTh 3HAHUS B OBITY
yCTpaHEHUs

52 Kpemunit DopMUPOBaHNE KOMMYHUKATHUBHBIX KOMITETEHIUH — IT. 35 ynp 1-2
KyJIbTypa OOLIeHHs, yMEHUs paboTaTh B mapax.
dopMUpOBaHUE YMEHHUS UCTIOIb30BATh 3HAHUS B OBITY

53 CoennHeHns KpeMHUs ®opmupoBaHNE KOMMYHUKATUBHBIX KoMiieTeHImit — | I1. 35 ymp 3

KyJIbTypa oOLIeHNs, yMeHUs paboTaTh B Hapax.

dopMupoBaHUE YMEHUS UCIIONB30BaTh 3HAHUS B OBITY

54 CunukaTHas IpOMBILUIEHHOCTb dopmupoBaHUE TOHUMaHUSI 0COOCHHOCTEH KU3HU U I1. 35 ynp 4

TpyZa B YCIOBUSX HH(POPMATU3ALUHN 001IIeCTBA




ypoka

Hara Tema ypoka

Conep:xanue
BOCIIMTAHNSA

¢ yderom PIIB

JlomaiHee 3aj1anue

55

IIpakTnyeckas padora Ne6

[Monyuenue, coOupanue 1 pacro3HaBaHHE
ra3oB

®opMHpPOBaHKE OTBETCTBEHHOTO OTHOIICHHS K
00y4YeHHIO.

CDOpMI/IpOBaHI/Ie IO3HAaBAaTCJIbHBIX HHTCPECOB U
MOTHUBOB, HAIIPABJICHHBIX HA U3YYCHHUC IIPEAMCTA.

PazButue HaBbIkOB 00yueHus. [loka3 BaxHOCTH U
MPAKTUYECKON 3HAUMMOCTH NPUMEHEHHs 3HAHUS 110
IpeaMeTam.

56

0O0600ueHue 110 Teme «HemeTramisny

BoipaxkaroT afekBaTHOE MOHUMaHKE IPUYMH ycIiexa U
Heycnexa y4eOHoU aedarenbHocTH. PopMUpOBaHUe
[103HABaTEIbHBIX HHTEPECOB U MOTUBOB,
HaIPaBJICHHBIX HA U3yYEHHE NIPEAMETA.

PazButue HaBbIKOB 00yueHUs. [Toka3 BaxHOCTH U
MIPaKTUYECKON 3HAYMMOCTH IPUMEHEHUS 3HaHUS 110
npexMeTam.

[ToBTOpPUTE MaTepua riassl 3

57

KonTpoubnas padora Ne3 o reme
«HemeTtamis»

HpOSIBJ'ISIIOT OTBCTCTBCHHOCTDL 3a PC3YJIbTAThI.
CDOpMI/IpOBaHI/Ie IMO3HAaBAaTCJIbHBIX HHTCPECOB U
MOTHUBOB, HAIIPABJICHHBIX HA U3YYCHHUC IIPECAMCTA.

Pa3Butue HaBbIKOB 00yueHMs. [Toka3 BakHOCTH U
IIPAKTUYECKON 3HAYMMOCTH IIPUMEHEHUS 3HAHUS 110
peaMeTam.

Tema 5. O60011eHUEe 3HAHMI 10 XUMMH 32 KYPC OCHOBHOI mK0JbI. [loaroroska k urorosoii arrecrauuu (F'MA) (13 4.)




Conep:xanue

poKa JlaTa Tema ypoka BOCITUTAHMS Jomalnee 3a1aHue
y
¢ yderom PIIB
58 [Tepuonnueckwuii 3akoH u [lepuonnueckas | @opmupoBaHHUEe EIOCTHOTO MUPOBO33PEHHUS Ha I1. 36 ynp 10
cucrema OCHOBE Pa3BUTHS XUMUYECKIX 3HAHUU.
dopmMupoBaHUE MO3HABATEILHOTO UHTEPECA U
J1. 1. Menneneesa B CBETE TEOPUU
MOTHBOB K 00y4eHHI0. Bocriutanue 4yBcTBa
CTpOCHHS aToMa .
TOPJOCTH 32 POCCUUCKYIO XUMUYECKYIO HAYKY.
59 3aKOHOMEPHOCTHU dopMupoOBaHUE 1IETOCTHOIO MUPOBO33PECHHS HA I1. 36 ynp 7-3
. OCHOBE Pa3BUTHUS XUMUYECKUX 3HAHUM.
M3MEHEHHSI CBOMCTB AJIEMEHTOB M UX
. dopmupoBaHue MO3HABATEILHOTO UHTEpECa U
COEIMHEHUH B MIEpUOIaX U TPyNIax B
. MOTHBOB K 00y4eHHI0. Bociutanue 4yBCTBa TOpIOCTH
CBETEe MPEACTABICHUN O CTPOCHUHU aTOMOB .
33 POCCHICKYI0 XUMHYECKYIO HAYKy
aseMeHTOoB. 3HaueHue [lepuoanyeckoro
3aKOHa
60 Bunbl XuMu4ecKkux cBsA3eH U THIIbI ®opMupoBaHUE 1EIOCTHOIO MUPOBO33pEHUS Ha I1. 37 ynp 10
KPUCTANTNYECKUX PEIIETOK. OCHOBE Pa3BUTHS XUMHUYECKIX 3HAHHA.
dopMupoBaHUEe MO3HABATEIHHOTO HHTEPECA U
B3anmMocss13p
MOTHBOB K 00y4eHHI0. BocriuTanue 9yBcTBa TOpIOCTH
CTPOCHUS U 3a POCCUHMCKYI0 XUMHYECKYIO HayKy
CBOWCTB BEILECTB
61 Knaccudukanus dopMHpOBaHUE LIETOCTHOIO MUPOBO33PEHMS HA II. 38

XUMHNYECKUX peaKHI/Iﬁ 110 pa3InYHbBIM
IIpHU3HaKaM.

OCHOBC pa3BUTUA XUMHUYCCKUX 3HAHUIA.
cDOpMI/IpOBaHI/IC MO3HABATCIBLHOI'O UHTECPCCA U
MOTHBOB K O6y‘~IeHI/IIO. Bocnuranue YYBCTBA ropA0CTU




Conep:xanue

poKa JlaTa Tema ypoka BoCUTaHUs Jlomamnee 3a1aHue
y
¢ yderom PIIB
3a POCCUICKYIO XUMHUYECKYIO HAYKY
62 Ckopoctb ®opMUpOBaHUE 1IEIOCTHOIO MUPOBO33PEHUS, IT. 38
. COOTBETCTBYIOILIEI'O COBPEMEHHOMY YPOBHIO Pa3BUTHUS
XUMHUYECKUX PEeaKIUi Yio P yyp P
HayKH.
63 Jucconmanus 3J€KTPOJIUTOB B BOJHBIX DopmMupoBaHuE LETOCTHOIO MUPOBO33pEHUS, I1. 39
pacTBOpax MOHHBIE YPAaBHEHHUSI pEaKLUI COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKH.
64 OKHCIUTENBHO-BOCCTaHOBUTEIIbHBIE DopmMupoBaHuE LIETOCTHOIO MUPOBO33pEHUS, I1. 40
peakuuu COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKH.
65 Heopranuueckue BeniecTBa ux DopMHUpPOBAaHNE OTBETCTBEHHOI'O OTHOILIEHUS K II. 41
KJ1accupUKalysg 1 HOMEHKIIaTypa 00y4YeHHI0.
dopmupoBaHuE MO3HABATEIbHBIX HHTEPECOB U
MOTHBOB, HaIIPABJICHHBIX Ha U3yYEHUE NPEAMETA.
Pa3Butne HaBbIKOB 00yueHus. [loka3 BaXXHOCTH U
IIPAKTUYECKON 3HAYMMOCTH IIPUMEHEHUS 3HAHUS 110
IpeaMeTaM.
66 XapakTepHbIE XUMUYECKUE CBOMCTBA Bripaxkatot agekBaTHOE MOHMMaHKEe puuuH ycnexa u | I1. 42

HCOPraHNYCCKUX BCILCCTB.

CDOpMI/IpOBaHI/Ie IMO3HAaBaTCJIbHBIX HHTCPECOB U
MOTHUBOB, HAITPABJICHHBIX HAa U3YYCHHUC IPCAMCTA.




ypoka

Jara

Tema ypoka

Conep:xanue
BOCIIMTAHNSA

¢ yderom PIIB

JlomaiHee 3aj1anue

Pa3Burtue HaBbikOB 00yueHus. [loka3 BaxHOCTH U
MPAKTUYECKON 3HAUMMOCTH NIPUMEHEHHs 3HAHUS 110
IpeIMeTaMm.

67

Kontpoabnas padora Ned

dopMupoBaHUE OTBETCTBEHHOTO OTHOIICHUS K
00y4YeHHIO.

(DOpMI/IpOBaHI/IC IIO3HABATCIIbHBIX UHTCPCCOB U
MOTHUBOB, HAITPABJICHHBIX HAa U3YYCHHUC IPCAMCTA.

PasBurue HaBbikoB 00yueHus. [Toka3 BaxxHOCTH U
MIPAaKTUYECKOW 3HAYUMOCTH ITPUMEHEHNU 3HAaHUS 110
IIpeIMeTaMm.

68

Pemenue 3a1a4y MOBRIIEHHON CIOKHOCTH

dopMupoBaHUE OTBETCTBEHHOTO OTHOIIEHUS K
00y4eHuIo.

(DOpMI/IpOBaHI/Ie IMO3HAaBATCJIbHBIX HHTCPECOB U
MOTHUBOB, HAIIPABJICHHBIX HA U3YYCHHUC IIPECAMCTA.

PazButue HaBbIKOB 00yueHus. [loka3 BaxHOCTH U
MIPaKTUYECKON 3HAYMMOCTU IPUMEHEHUS 3HaHUS 110
npexMeTam.
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