PABOYAS ITPOT'PAMMA 11O XUMHUU
9 kjaacce
IMosicHuTeILHASA 3aAIUCKA

Padouasi mporpamma y4eGHOro kypca mo xumuu st 9 kiacca (0a30Bblil ypOBeHB)
pa3paboTaHa Ha OCHOBe:

®enepanbubiii 3aKk0H 0T 29.12.2012 No 273-®3 (pen. ot 31.07.2020) «O6 obOpa3oBaHuu B
Poccuiickoit ®eneparm» (¢ u3M. u goim., Bcrym. B cury ¢ 01.09.2020) — URL.: http://www.
consultant.ru/document/cons_doc LAW 140174 (nata o6pamenus: 10.04.2020).

2. ITacnopt HanmoHanpHOrO Npoekta «O0pa3oBanue» (yTBepxacHa mpesuauyMom Cosera npu
IIpesunenre P® mo cTparernyeckoMy pa3BUTHIO U HALMOHAIBHBIM IPOEKTAaM, IIPOTOKOI OT

24.12.2018 N 16) — URL: / http://do.sev.gov.ru/images/
document/Pasport_naciona_proekta_Jbrazovanie_compressed.pdf (mata oOpareHus:
10.04.2021).

3. TocymapctBennass mnporpamma Poccuiickoit ®enepanun «Pa3zButue 00pazoBaHUs
(yrBepxkaena [locranoBnenuem [IpaBurtensctBa PO ot 26.12.2017 N 1642 (pen. ot 22.02.2021)
«O0 yTBepkIEHUH ToCynapcTBeHHONW mporpammbl Poccuiickoit @enepanuu «Pa3zButue
obpazoBanusi» — URL: http: //www.consultant.ru document cons doc LAW 286474 (nmarta
oOpatuenus: 10.04.2021).

4. Tlpodeccuonanpubrii cranmapt «llemaror (memaroruyeckasi NEATEIHHOCTh B JIOIIKOJIBHOM,
HAYaJIbHOM O0OIIEeM, OCHOBHOM 0O0meM, cpemaHeM o0miem oOpa3oBaHuM), (BOCIHTATENb,
yuutens)» (pen. ot 16. 06. 2019 r.) (Ilpuka3 MunucrepcTBa TpyJa U COLMAIbHOMN 3amuThl PO
ot 18 okta6ps 2013r. Ne 544H, ¢ U3MEHEHUSIMH, BHECEHHBIMU IIPUKa30M MUHUCTEPCTBA TPyAa U
coramuTel PO ot 25 mexabpst 2014 r. Ne 11151 u ot 5 aBrycra 2016 1. Ne 422n) — URL: //
http://mpodcrannaprnenarora.pd (nara obpamenus: 10. 04. 2021).

5. Tlpodeccuonanpubiii crangapt «llemaror gomomHuUTENBHOTO O0Opa3oOBaHMsS JETeH U
B3pocibix» (IIpukaz MunuctepcTBa Tpyaa u couuanbHoi 3amuTsl PO ot 5 mast 2018 r. N 298n
«O06 ytBepxkaeHuu mpodeccruonanbHoro crangapra «llemaror HOMOIHUTEIHLHOTO 0Opa30OBaHUS
nerei u B3POCTIBIX)) — URL: /Inttps://profstandart.rosmintrud.ru/obshchiy-
informatsionnyyblok/natsionalnyy-reestr-professionalnykh-standartov/reestr-professionalnykh-
standartov/ index.php?ELEMENT ID=48583 (nara obpamienus: 10. 04. 2021).

6. @enepanbHBI TOCYJApCTBEHHBIM 00pa3oBaTelbHBI CTaHZAPT OCHOBHOTO OOIIEro
oOpa3oBanus (YTBEpKAEH MNpuKa3oM MMHUCTEpCTBa 00pazoBaHMs W Hayku Poccuiickoit
Oeneparuu ot 17 gexabps 2010 r. N 1897) (pen. 21. 12. 2020) — URL: https://fgos.ru (nara
oOpamenus: 10. 04. 2021).

7. ®enepanbHBIA TOCYIApCTBEHHBIH  OOpa30BaTENbHBIA  CTAaHAAPT CPEAHETO  OOIIETro
obOpaszoBanusi (yTBepkAEH mpukazoM MuUHHUCTEpPCTBA OO0pa3oBaHus W Hayku Poccuiickoi
Oenepanu ot 17 mas 2012 r. N 413) (pen.11. 12. 2020) — URL: https://fgos.ru (mara
obpamenus: 10. 04. 2021).

8. Meronnyeckue peKOMEHJAUU 0 CO3AaHUI0 U (DYHKIIMOHHUPOBAHUIO JETCKUX TEXHOIMAPKOB
«KBantopuym» Ha 06a3e 00meo0pa30BaTeNbHBIX OpTraHU3alMi (yTBEpKIEHBI PaclopsKEHUEM
MunucrepcerBa npocBenienus: Poccuiickoir ®@enepannn ot 12 suBaps 2021 r. N P-4) — URL:
http://www.consultant.ru/document/cons_doc LAW 374695/ (nara oopamenus: 10. 04 .2021).
9. [IpumepHoit mporpamMmbl 1o XuMuH 8-9 knaccel. — M.: «IIpocBemenne, 2017

10. O.C.I'abpuenssa Xumus. [Ipumepubie padoune nporpammel. [IpenmerHas TuHUsS y9eOHUKOB
O. C. TI'abpuensna, 1. I'. OctpoymoBa, C. A. CnankoBa. 8—9 kiaccel : y4e0. mocobue ais
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B cooTBeTcTBHUM ¢ AITUMH JOKyMEHTAaMH OOydYaromuecs JODKHBI OBJIAJIETh TMPUEMAMH,
CBSI3AHHBIMU C OIPEJECICHUEM IOHATHI: OrPAHUYMBATH WX, OMMCHIBATh, XapaKTEPU30BaTh U
CpaBHUBATh. Tak Kak XMMHS — HayKa dKCIEpUMEHTaIbHas, 00yJaromuecs A0KHBI OBJIAJICTh
TaKUMH TIO3HABATCIIbHBIMA ~ y4eOHBIMU JICUCTBUSAMH, KaK OKCIEPUMEHT, HaOIIOJCHHE,
M3MEpEeHue, OMMCaHWE, MOJIETMPOBAHME, TUMIIOTE3a, BBIBOA. B mpouecce u3ydyeHus Kypca y
00ydJaronuxcss TMpOIOJDKAIOT  (OPMHUPOBATHCSI YMEHHS CTAaBUTh BOIMPOCHI, OOBSICHSTS,
KIIaCCU(UIIUPOBATh, CpPaBHUBATh, OMPEICNIATh HWCTOYHUKH HWH(DOpMANUU, TOIydaTh U
aHaJIM3UpOBaTh €€, TOTOBUTh HWH(MOPMAIMOHHBIA MPOMYKT, INPE3ECHTOBaTh €ro U BECTH
muckyccrro. CleoBaTenbHO, JESATEIBHOCTHBIN IMOAXOA B H3YYCHHH XUMHUHU CIIOCOOCTBYIOT
JTOCTHKCHHIO JTMYHOCTHBIX, TPEAMETHBIX M METAIIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIhTATOB.

B ocHOBY Kypca M0i0KeHbI CICIYIOINE UACH:

MaTepUaIbHOE €AMHCTBO M B3aUMOCBSI3b 00BEKTOB U SIBJICHUI TTPHPOJIBI;

BeJylias pojb TEOPETHYECKHX 3HAHWM A7l OOBACHEHUS U MPOTHOZUPOBAHUS XUMHYECKHX
SIBJICHU, OLICHKU UX MPAKTUYECKOW 3HAYMMOCTH;

B3aUMOCBSI3b KaUE€CTBEHHOW M KOJMYECTBEHHOM CTOPOH XMMHUYECKUX OOBEKTOB MAaTEPUATLHOTO
MHUPA;

pa3BUTHE XMMHMYECKOM HAyKM M MPOU3BOJCTBO XMMHUYECKUX BEIIECTB M MaTEPUAIOB I
YJIOBJICTBOPEHUS HACYIIHBIX IMOTPEOHOCTEH dYeloBeka M OOIIeCTBa, PEHICHHUS TII0OATBHBIX
po0JIeM COBPEMEHHOCTH;

TE€HETUYECKas CBSI3b MEK/y BEIIECTBAMHU.

OTH UJEU PEATH3yIOTCS B Kypce€ XMMHHU OCHOBHOM IIKOJBI MyTEM JOCTHXKEHHS CIEAYIOIIMX
meJIeit;

. Dopmuposanue y yq9alnuxcss XUMUIECKON KapTUHBI MUPA, KaK OPTaHUYE€CKOM YacTH €ro
LEJIOCTHON €CTECTBEHHO-HAyYHON KAPTUHBI.
. Paszeumue  1mo3HABaTENBHBIX  MHTEPECOB, MHTEIUICKTYaJdbHBIX WM  TBOPUYECKHUX

CHOCOOHOCTEH yuamuxcst B Ipolecce M3Y4eHHs MMM XMMHYECKOH Hayku M e€ BKIaja B
COBPEMEHHBIM Hay4YHO-TEXHUYECKHI mporpecc; (GopMHUpOBaHUE BaXKHEHUIIMX JOTHYECKHX
ornepauuii MbIIJICHUs (aHAIW3, CHHTE3, O0OOIIEHHe, KOHKpEeTH3allus, CpaBHEHHE M Jp.) B
IIpoliecce MO3HAHUSA CUCTEMBI BAKHEUIIINX MOHATHH, 3aKOHOB U TEOPUH O COCTaBe, CTPOCHUU U
CBOMCTBAaX XMMHUYECKUX BEIIECTB.

. Bocnumanue y6exx1EHHOCTH B TOM, YTO MPUMEHEHHE MOJYyUYEHHBIX 3HAHUN U YMEHUH 10
XUMHHU SIBIIIETCSI OOBEKTUBHOM HEOOXOIUMOCTBIO Ul Oe30omacHoi paboThl ¢ BELIECTBAMHU U
MaTepuaiaMy B ObITY M Ha IPOU3BOJICTBE.

. Ilpoekmupoeanue u peanuzayusi  BBIIIYCKHUKAMM OCHOBHOM  IIKOJbl  JUYHOU
00pa3oBaTeNbHONW TpPAaeKTOpUU: BBIOOP Tmpoduias oO0ydeHHs B CTaplied IIKOJe WU
npo¢eCCHOHATIBHOI0 00pa30BaTEIbHOIO YUPEKICHHS.

. Ognadenue KAH04e6blMU KOMNemeHyusmu: y4eOHO-T03HaBATEIbHBIMH,
UH(POPMALMOHHBIMHU, IICHHOCTHO-CMBICIIOBBIMU, KOMMYHHUKATUBHBIMHU.

OO0wmas xapakTepuCTHKA Yy4e0HOI0 MpeaMeTa

[Ipennaraemast pabodasi mporpaMmMa o XMMHUH pPacKpbIBaeT BKIIA] y4eOHOTO TpeIMeTa B
JOCTHYKEHHE 11e7Ieil OCHOBHOT'O 001Ier0 00pa30BaHUs U ONpeeNisieT BaKHenne
co/iepXKaTelbHbIE TUHUU MIPEAMETA:

J «Bewecmeo» — B3aUMOCBSI3b COCTaBa, CTPOCHMSI, CBOMCTB, IIOJYyYEHHUS H
MPUMEHEHHUS BEUIECTB U MaTEPHUAJIOB;

o «Xumuueckas peaxyus» — 3aKOHOMEPHOCTH TMPOTEKaHUS U YINpaBJICHUS
nmponeccamMu MnoJIyudCHus U NpCBpaliCHUs BCIICCTB,

J «Xumuueckuii A3bIK» — OINEPUPOBAHME CHCTEMOM BAKHEHIIMX XUMHUYECKUX
MOHATUHN, BJIAJICHHE XUMHUYECKOH HOMEHKJIATYpOH M CHUMBOJUKOW (XMMHYECKUMH 3HAKaMH,
dbopMyrIaMu U ypaBHEHUSIMH);



J «Xumusi u drcusHb» — COOJIIOJCHHE IMPaBWJI XMMHUYECKOH O€30MacHOCTH IpH
oOpalleHn! ¢ BEIeCTBAMU, MaTepHajlaMi U XMMUYECKHMHU MPOIIECCaMH B TIOBCEAHEBHOM KU3HU
Y Ha IPOM3BOJICTBE.

Kypc opueHTHpOBaH Ha OCBOEHUE 00YUAIOIIMMKCS OCHOB HEOPraHMYECKON XUMHUHU U
KpaTKoe 3HaKOMCTBO C HEKOTOPBIMU MOHATHSIMU U 0OBEKTaMH OpraHUYECKON XUMHH.

B conepxarenbHOM TMHUM «Bewjecmeoy paCKpbIBA€TCsl yUEHHE O CTPOSHUHU aToMa U
BEIIIECTBA, COCTABE U KJIaCCU(PUKALIUU XUMUUECKUX BEIIECTB.

B conepxxarenbHON MMHUM «Xumuueckas peakyus» paCKpbIBAETCS yUEHUE O XMMUYECKUX
npoleccax: Kiaccu(ukanus XUMUYECKUX PEAKIIMNA U 3aKOHOMEPHOCTH UX MPOTEKaHUS;
KaueCTBEHHAsI U KOJIMYECTBEHHAs! CTOPOHBI XUMUYECKUX IIPOLECCOB (PACUETHI IO XUMUYECKUM
(dopMyIaM U ypaBHEHUSIM XUMHUECKUX PEAKLIUN).

B coxmepxatenpHOW nHMHUM «Xumuueckuii A3ulk» (DOPMUPYIOTCS yMEHHS YyYaruxcs
Ha3blBaTh BelECTBA IO (OpPMyJIaM M COCTaBIATH (OPMYJIbl MO MX HA3BaHUSAM, 3alHUCHIBATH
YpaBHEHUS peakUuil M XapakTepu30BaTh MX, PACKpbIBaTh HH(OPMALINMIO, KOTOPYIO HECET
XMMHYECKasi CUMBOJIMKA, B TOM 4YHCJI€ BbIpaK€HHas M B TaOIM4YHON ¢opme (mepuoaudeckast
cucreMa xummuueckux sneMeHToB J[. 1. MenneneeBa, Tabiuia pacTBOPUMOCTH BEIIECTB B BOAE);
UCIOJIb30BaTh CHUCTEMY XUMHUYECKUX TIOHATHH Il ONMCAHUSA XUMHUYECKUX OOBEKTOB
(371€MEHTOB, BEIIECTB, MaTEPUAJIOB U IIPOLIECCOB).

B conep:xarenbHOM TMHUU «Xumus u dcu3HbY» PACKPBIBAIOTCS JJOTHUECKUE CBA3U MEKIY
CBOICTBaMM, IPUMEHEHHEM, IIOJIy4YEHHEM BEIECTB B JAOOPATOPHBIX YCJIOBUAX U Ha
IPOM3BOJICTBE; (POpMUpPYETCS KyIbTypa 0€30aCHOTO M KOJIOTUYECKH T'PaMOTHOIO OOpallieHus
C XUMHUYECKUMU O0BEKTaMHU.

B kypce 3HaunTeNbHAs poJib OTBOJUTCS XMMUYECKOMY SKCIIEPUMEHTY: IPOBEACHUIO
IPAKTUYECKUX pa0bOT U J1aOOpaTOPHBIX OIBITOB, (PMKCALUU U aHATIU3Y UX PE3YJIbTaTOB,
COOJTIOICHUIO HOPM U TTpaBuJjI 0€30MacHOM padO0Thl B XMMHUYECKOM KaOMHETE (J1aO0opaToOpHH ).

Peanuzarust mporpamMmel Kypca B Ipoiiecce 00y4ueHHUsl IO3BOJIUT 00YUYaIOIUMCS ITOHATh
POJIb U 3HAaYEHHE XUMHH CPEeIU APYTUX HayK O MPUPOJE, T. €. PACKPHITh BKIIaJ XUMUU B
(dbopMHpOBaHUE 1IETOCTHON €CTECTBEHHO-HAyYHON KapTHHBI MHpa.

[IpennaraemMslif Kypc OTJIIMYAETCS OT APYTUX KYPCOB XUMUH /111 OCHOBHOM IIKOJIBI,
BKJIIOYEHHBIX B DeiepanbHbIi lepeueHb YUeOHUKOB, HATMUUEM 8AXCHBIX MEMOOUYECKUX
ocobenHocmel.

1. Conep:xanne M MeTOAbl M3y4YeHHMS NPeLJIAraeMoro Kypca XHMHH JJIsi OCHOBHOM
IIKOJIbI OTBEYAKT CTPYKTYPHO-IesiTeIbHOCTHOMY moaxoay. OnHu pa3paboTaHbl B
COOTBETCTBUM C TEOPHEH MOATAHOrO (POPMHPOBAHUS YMCTBEHHBIX IEHCTBUHM, MPEIIOKEHHON
oTtedecTBeHHBIM ricuxonorom I1I. . 'anpnepuneim,

2. TeopeTnyecKne MOJI0KeHUSI KYpCca XHMHHM OCHOBHOM IKOJIBI PACKPBIBAIOTCS HA
OCHOBE IIMPOKOI'0 UCIO0JIL30BAHMS B 00yUYeHHH XHUMHYECKOr0 IKCIIepUMEHTAa
(;1abOpaTOPHBIX OMBITOB M MPAKTUYECKUX PabOT), B TOM YUCIIE U IPOBOJAUMOTO B JOMAIIHUX
YCIIOBUSIX, @ TAKXKE IEMOHCTPAIMOHHOTO KCIIEPUMEHTA, KOTOPBIH MOKa3bIBAET YUUTEIIb.

3. PazButne HH(POPMAIIMOHHO-KOMMYHUKATHBHOH KOMIIETEHTHOCTH 00y4aIOIIUXCS
oOpailleHre K pa3InyHbIM HCTOYHUKAM XUMHUYECKON HHPOPMAIIIH, TOATOTOBKY
UH(POPMALIMOHHOTO MPOAYKTA U €ro Mpe3eHTalus, YMEHHE BECTH JUCKYCCHIO, OTCTauBaTh CBOIO
TOUYKY 3p€HUS U KOPPEKTUPOBATh IMO3ULIMIO HA OCHOBE aHAJIN3a apryMEHTOB yYaCTHHUKOB
JUCKYCCHH.

4. MeranpeaMeTHbIIi XapaKTep coiep:KaHusl y4eOHOI0 MaTepHaJIa: pean3aius
CBA3EH ¢ IpeIMeTaMH HE TOJIBKO €CTECTBEHHO-HAYYHOTO 1IMKJIA, HO U C UCTOPUEH, JINTEPATYPOH,
MHPOBOU XyHA0KECTBEHHOU KYJIbTYPOU.

5. IIpakTHKO-OpHEHTUPOBAHHAS 3HAYMMOCTh 0TOOPA Y4eOHOI0 COiepKAHMA: CBSI3b
U3y4aeMOoro MaTepuaia ¢ )XU3Hb10, (POPMUPOBAHUE IKOJIOIMUECKON TPAaMOTHOCTH IIPH
00palIeHny ¢ XUMUYECKIMH BEIIECTBAMH, MaTepHallaMH U IPOIIeCCaMy, OTBEYAIOIIUMHU
TpeOOBaHUSAM MTPaBUJI TEXHUKH O€30TIaCHOCTH MPHU paboTe B XUMUIECKOM KaOWHETe
(;mabopaTopun) ¥ MOBCETHEBHOM JKU3HU.

6. locTuskeHHs1 MpeAMETHBIX, MeTanpeAMeTHbIX H JTHYHOCTHBIX Pe3y/1bTaTOB
MIOCPECTBOM CTPYKTYPHUPOBAHUS 3a/1aHUM 110 COOTBETCTBYIOIUM pyOpukam: «IIpoBeprTe cBOM



3HaHusY; «IIpumMeHnuTe cBou 3HaHU»; «ICONb3yiiTe JOMOTHUTEIBHYIO HHPOPMAIIUIOY;
«BpIpaszure cBOE MHEHUE.

Kouun4yecTBo 4yacoB B roja: 68
KoJsimyecTBO 4acoB B He/ieII0: 2
KosimyecTBO KOHTPOJIBHBIX padoT: 4
KosanyecTBo npakTudeckux pador - /

TemaTuyeckoe MIIAHMPOBaAHUE
yueOHOro npeamera «Xumus» B 9 kiacce (0a30Bblii ypOBeHb)

Ne paszielt mporpaMMel KOJINYECTBO YacoB
/o BCEro | KOHTPO | MpakTH | Jiabopar
JBHBIX | YECKHX | OPHBIX
pabotr | paboT | OMBITOB
1 | IloBropenue u 0600IIeHHE CBEACHHUIA 110 KypCy 8 5 - - 12
KJ1acca. XMMUYECKHE pPEeaKIM1
2 | X¥UMHYECKHUE PEaKIuy B paCTBOPax 12 1 1 16
DJICKTPOJIUTOB
3 | Hemerasuiel ¥ uX coeIUHEHUS 27 1 4 8
4 | MeTajUlbl M UX COSIUHEHUS 20 1 1 4
5 | Xumus v oKpyKaromas cpeaa 2 - -
6 | O6o61eHune 3HaHul M0 XUMHUU 32 KypC OCHOBHOM 2 - - -
IIKOJIBI
Hroro 68

Conep:xanue yyeOHOro npeamera «Xumus» B 9 Kiaacce

IToBTOpEHHE U 00001IeHNe cBeleHHiT 0 Kypcy 8 kinacca. Xumuueckne peaknuu (5 yacos)

bunapusie  coemunenus.  Okcuapl  cosjeoOpasyiolie W HECcoJIeoOpas3yroIIue.
I'mapokcunapl:  ocHOBaHUS, aM(OTepHbIE TUIPOKCUABI, KHCIOPOJCOAEPIKAIME KHCIOTHI.
Cpennue, Kucible, OCHOBHBIE U KOMIUIEKCHBIE COJIH.

O06o01ieHne cBeieHnH 0 XUMHUYeCKUX peakuusax. Kimaccudukanus XMMHYECKHX peakuui
[0 Ppa3IMYHBIM [pPHU3HAKaM: COCTaBy W YHUCIy pPEarupyrouMx K 00pa3yloUuxcs BEIEeCTB,
TETI0BOMY 3¢ (eKTy, 00paTUMOCTH, U3MEHEHHIO CTETIEHEH OKHUCIIEHNUs JIEMEHTOB, 00pa3yroIuX
pearupymolye BeIeCTBa, arperaTHOMYy COCTOSIHUIO pEarupyroliux BEUIECTB, MCIOJIb30BAaHUIO
KaTaJln3aTopa.

IlonsiTHE O CKOPOCTM XMMHYECKOM peakuuu. DakTopbl, BIMSAIOIKAE HA CKOPOCTh
XUMHUYECKHX pEakIMil: MpUpoAa pearupyroliux BeUIecTB, MX KOHIEHTpalus, TeMIepaTypa,
IUI0IA/1b COMPUKOCHOBEHMSI, HalIM4uue Katanuzaropa. Karamus.

JleMoHCTpanun
O3HaKOMJIEHHE € KOJUIEKIHUSAMH METAJIJIOB U HEMETAJIJIOB.
O3HaKOMJIEHHE C KOJUIEKIUAMU OKCUAOB, KUCIIOT U COJEH.
3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMM OT MPUPOJbI PEATUPYIOLINX BELIECTB.
3aBUCUMOCTb CKOPOCTM XUMHYECKOW pEeakUUu OT KOHLEHTPAlUU pPEearupyroumx
BELIECTB.
e 3aBUCUMOCTb CKOPOCTM XHMMMUYECKON peakuuud OT IUIOW@AAH COIPUKOCHOBEHHUS
pearupyromux BemecTB («KUTIAIIUN CI0W» ).
e 3aBUCHUMOCTh CKOPOCTHM XHUMHYECKOM peakiuu OT TeMIepaTypbl pearupyroumx
BELIECTB.
JlaGopaTopHble ONBITHI
* B3aumoielicTBHE aMMuUaKka U XJIOPOBOAOPOA.
* Peakuusi HeUTpaau3amuu.
» Habmonenue TemnoBoro 3¢ dexra peakiuu HeHTpanu3aluu.




* BzaumoseiictBre cepHoOil KUCIOTHI ¢ okcuaom meau(1l).

* Pazno)keHue nmepoKcuIa BOJOpoaa ¢ MOMOIIIBIO KaTajia3bl KapToders.

* 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEaKIMH OT MPHUPOJIbl pearupyrolinx BEIIeCTB Ha
puUMepe B3aWMOJICHCTBUS PacTBOPOB THOCYJb(aTra HATpUs M XJopuaa Oapusi, THOCyIbdara
HATpUsI U COJITHOM KUCIIOTBI.

* 3aBUCHUMOCTb CKOPOCTH XHUMHYECKOW pEaKUUH OT MPUPOAbl METAUIOB NPU HUX
B3aMMO/ICUCTBUU C COJITHON KUCIIOTOM.

* 3aBHCUMOCTb CKOPOCTH XHUMHYECKOW peakluud OT MPUPOALl KHUCIOT MpPU UX
B3aMMO/ICUCTBUH C JKEJIE30M.

* 3aBUCUMOCTb CKOPOCTH XUMUYECKOM peaKIuu OT TeMIIepaTyphI.

* 3aBUCUMOCTh CKOPOCTH XMUMHYECKOM PEAKIIMU OT KOHIICHTPAIUH.

* 3aBUCUMOCTb CKOPOCTH XMMUYECKON pPEaKIMHU OT ILJIOIIAIA COTPUKOCHOBEHUS
pearupyroumx BeIiecTB.

* 3aBHCUMOCTh CKOPOCTH XMMHYECKOM peaKIuu OT KaTajin3aTopa.

XuMHuYecKHe Peakiii B PpacTBOPax 3J1eKTpoanToB (12 yacos)

[Tonstne 00 SJIEKTPONMTHYECCKOW ITUCCOMMAIMH. OJECKTPOJIMTHI M HEIJICKTPOJHUTHI.
MexaHu3M JIUCCOIMAIMN  DJIEKTPOJIUTOB C pPa3jU4YHBIM  XapakTepoM cBs3u. (CremneHp
3JICKTPOJIMTUYECKON Jucconuaui. CUIbHBIC B CI1a0bIe AJICKTPOJIUTHI.

OCHOBHBIE TIOJIOKCHHSI TCOPUU DJICKTPOIMTHYCCKOW awccorumanuu. Kiaccudpukanus
WOHOB U MX CBOMCTBa. KHCIIOTBI, OCHOBaHMS W COJM KaK 3JEKTPOJUTHL. WX kimaccudukanus u
JIUCCOLAAIHSL.

OO0mue XMMHYECKHE CBOMCTBA KHCJIOT: HM3MEHEHHE OKpPAaCKM  HWHIUKATOPOB,
B3aWMOJICHCTBHE C METAJUIAaMH, OKCHJIAMM W THUIPOKCHJAAMU METAUIOB M COJISIMH.
MonekynsipHble 1 HOHHBIE (TIOJTHBIC U COKPAIIEHHBIC) YPaBHEHUS peakiuil. XUMUUYECKUN CMBICT
COKpAILIEHHBIX YPAaBHEHUMN. Y CIIOBHS MPOTEKAHUS PEAKUUA MEXAY SJIEKTPOJIHUTAMHU JI0 KOHIIA.
Psin akTMBHOCTH METaJLJIOB.

OO0me XMMHYECKHE CBOMCTBA IIMEJIOYEH: B3aMMOJICMCTBHE C KHCIOTaMH, OKCHIAMHU
HEeMeTaioB, cojsMu. OOmmMe XUMHYECKHe CBOWCTBA HEPACTBOPUMBIX  OCHOBAHUIL:
B3aMMO/ICHCTBUE C KUCITOTAaMH, PA3JIOKEHHUE IPU HATPEBAHUH.

OO0mue XWMHUYECKHE CBOWCTBA CpEOHUX COJNEH: B3aMMOJEWUCTBHE C KHCIOTAMH,
1IeJI0uaMu, COJISIMM U MeTajljiaMu. B3auMo1eicTBUEe KUCIIBIX COJIEH CO IIeI09aMu.

I'unponu3 kak oOMeHHOE B3aMMOJEWCTBUE colliel ¢ BOAOW. ['MApOiM3 CONMU CUIIBHOTO
OCHOBaHUsI M ciaboi KuciaoTel. ['maponu3 comm ci1aboro OCHOBAaHHUS M CHJIBHOM KHCIIOTHI
Bogopoausrii mokazarens (pH).

CBoiicTBa KHUCIIOT, OCHOBAaHUM, OKCHUJIOB M COJIEH B CBETE TEOPHH DJIECKTPOIUTHUECKOM
JTUCCOLIMAIIMU U TIPEACTaBIEHUN 00 OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKITHSIX.

JleMoOHCTpanun

e lcnbiTaHue BEIIECTB U X PACTBOPOB Ha 3JIEKTPONPOBOTHOCTb.

e 3aBHCUMOCTH AJEKTPOIMPOBOTHOCTH YKCYCHOM KUCIOTHI OT KOHIEHTPALINH.
e J[BM>KEHHE OKPAILIEHHBIX HOHOB B AJIEKTPUUYECKOM TOJIE.

e OmnpeneneHue xapakTepa cpebl B pacTBOpax CoJyeil.

JlaGopaTopHbIe ONBITHI

* Jlucconmanus cinadbixX JIEKTPOIUTOB HA IPUMEPE YKCYCHOUM KUCIIOTHI.

* lI3MeHeHne OKpacKu MHIMKATOPOB B KUCIOTHOU Cpe/Ie.

* Peakuus HelTpanu3aluu pacTBopa mEI0UN pa3IuyHbIMU KUCIOTAMH.

* [Tonyuyenue ruapoxcuaa meau(Il) u ero B3anmopelicTBue ¢ pa3InYHBIMU KUCIOTaMHU.
* B3aumoieiicTBUE CHIIBHBIX KUCTOT ¢ okcuioM Meau(1l).

¢ B3anMoelcTBie KUCIIOT ¢ METAJUIaMU.

» KauecTBeHHas peakiiusi Ha KapOOHAT-HMOH.

* [TonmyueHue CTy1HSI KPEMHUEBOU KHUCIOTHI.

» KauecTBeHHas peakiius Ha XJIOPU/I- WU CYIb(aT-HOHBL.

* lI3MeHeHne OKpacKu MHIMKATOPOB B IIEJIOYHOU CpeIe.

* B3anMoIeliCTBUE LIET0YEHN C YTIEKUCIIBIM Ia30M.



» KauecTBeHHas peakius Ha KATHOH aMMOHHSL.

* [Tomyuenne ruapokcuaa menu(ll) u ero paznoxxeHue.

* BzaumopeiicTBue kKapOOHATOB C KUCIOTAMH.

* [Tomyuenne ruapokcuaa xemnesa(lll).

* BzaumopeiicTBue xene3a ¢ pactBopom cynbparta meau(Il).

IIpakTnyeckune padoThl

1. Pemenne sSKCepuMEHTANBHBIX 33a4 110 TeMe « DJIEKTPOTUTHYECKAs! TUCCOLIUAIIHSY.

Hemetayuibl 1 HX coequnenus (27 yacoB)

CrpoeHne aTOMOB HEMETAIJIOB M HUX IOJIOKEHHE B IMEPUOJUYECKON cucreMe. Psij
JNEKTpOOTpULaTeNbHOCTH. Kpucrammmyeckue peméTkd HEMETauIoB — IIPOCTBIX BELIECTB.
Odusnueckue  cBoiictBa  HeMeTauloB.  OOmuMEe  XUMHYECKHME  CBOMCTBA  HEMETAJUIOB:
OKHUCJIUTEIIbHBIE U BOCCTAHOBUTEIIBHBIE.

lNasiorensl, cTrpoeHue MX aroMOB M MOJIEKYJ. DH3NYEeCKMEe M XMMHYECKUE CBOWCTBA
raJIOT€HOB. 3AKOHOMEPHOCTH U3MEHEHUS CBOWCTB I'aJIOTEHOB B 3aBUCHUMOCTH OT UX IOJIOKEHUS
B Iepuoauyeckoil cucreme. HaxoxaeHue TrajnoreHoB B IPUPOAE U HUX IOIy4YEHHUE.
bronoruueckoe 3Ha4eHNE U IPUMEHEHUE FaJOr€HOB.

['amoreHoBOIOpOIBI M COOTBETCTBYIOLIME UM KHCIOTHI: IIJIJaBUKOBAs, COJIHAs,
OpoMOBOIOpOIHAsI, MOAOBOJOpoaHAas. [amorenunpl. KauecTBeHHble peakluu Ha TaloOreHua-
HoHbIL. [IppuMeHeHne coeAMHEHNI TAJIOT€HOB.

OOmas xapakrepuctuka sneMeHToB VIA-rpynnsl. Cepa B mpupojge U e€ HoJdydeHue.
AnnorponHele MOAM(HKANMK CEepbl M HX CBOMCTBa. XHMMHUYECKHE CBOWCTBA cepbl M €&
IIPUMEHEHHUE.

CepoBOJOpOJI: CTPOEHUE MOJIEKYJIbI, (PU3UUECKHUE U XUMUYECKHE CBOWCTBA, ITOJIyYEHUE U
3HavyeHue. CepoBopopoanas kuciota. Cynbhuabl 1 ux 3HaueHue. JIIoMUHOPOPBHI.

Oxkcun cepoi(IV), cepuucras kuciora, cyiabhuTbl. KauecTBeHHas peakius Ha CyJIbPUT-
VOH.

Oxcup cepri(VI), cepnas kucnota, cyabdarel. Kpucranmoruaparsl.

CepHast KMCIIOTa KaK CHJIBHBIA 37eKTposauT. CBolicTBa pa30aBIeHHON CEpHON KUCIOTHI
KaK TUIUYHOM KHCIIOTBI: B3aUMOJIEUCTBUE C METAJUIAMHM, OCHOBHBIMU M aM(pOTEpHBIMU
OKCHJIaMH, OCHOBaHHUSAMHU M aM(OTEpPHBIMHU TMIPOKCHIaMH, coiisiMu. KauecTBeHHast peakius Ha
cyJb(aT-uoH.

OOmiast xapakTepuCTHKa 3JeMEHTOB VA-rpynmbl. A30T, CTPOEHHE €ro aroma
1 MoJieKyJbl. Du3nueckne 1 XMMHUYECKHUE CBOMCTBA U IPUMEHEHUE a30Ta. A30T B IPUPOJE U €r0
Ouosornyeckas pob.

AMMUak, cTpoeHHe MOJIEKYJIbl U pU3NYeCcKue CBOWCTBa. AMMUAaYHas BOJa, HAIIATBIPHBIN
CIHPT, THApAaT amMMHaka. JIOHOPHO-aKIENTOPHBIH MEXaHU3M OOpa3oBaHMs CBS3M B KaTHOHE
amMMoHHMs. BoccraHoBuTenbHblE cBoiicTBa ammuaka. Coiad aMMOHHMSL UM UX IPHUMEHEHHE.
KauecTBeHHast peakiiis Ha KAaTHOH aMMOHMUSI.

Oxcuapl a3ora: HecoyieoOpasyrolIe U KHUCIOTHBIE. A30THCTas KHCIOTa U HHUTPUTHI.
A30THas KHCI0Ta, €€ NoJIlydeHne U cBoiicTBa. Hutpartsl.

®ocdop, crpoenue atoma u amwtorponus. Dochuasl. Gochun. Oxcun pochopa(V) u
dochopnas (oprodocdopnas) kucinora. Docdarsl.

Obmiass xapakTepucTtuka 3yeMeHToB [VA-rpynmbl: 0COOEHHOCTH CTPOEHHSI aTOMOB,
IIPOCTBIX BEIIECTB U COEAMHEHUN B 3aBUCHUMOCTH OT IOJIOKEHMSI DJIEMEHTOB B MEPUOJUYECKON
cucreMe. Yriepoa. AJTOTporHble MOAUGUKAIMK: anma3s, rpadut. AMOpGHBIN yTIaepoa: caxa,
aKTUBUPOBAHHBIM yroib. Ajxcopbums. XuMHUYeckHe CBOHCTBa yriepoaa. Kokcoxumuueckoe
MIPOM3BOJICTBO U ero npoaykuus. Kapousr.

Oxcup yrnepona(ll): ctpoenne Monekyisl, noiayueHue u cpoiictsa. Oxeun yriaepoga(IV):
CTPOEHUE MOJICKYJIbl, MOJYYEHUE U CBOMCTBA. YToJibHAsA KucaoTa. CoJId YyroJabHON KHUCIOTBI:
KapOOHATHI U TUAPOKapOOHATHI. TeXHUYeCKas U MULIEeBas COJa.

Opranuueckasi XuMusi. Y TJIEBOJOPObI.



Mertan, 3TaH M NpomaH Kak MpelesbHble (HACBIIIECHHBIE) YIVIEBOAOPOJbl. DTWIEH H
alleTUICH Kak HeIpeaelbHble (HEHACBHICHHbBIE) YIIeBOIOpobl. CTpPYKTypHbIE (HOPMYIIbI
BeulecTs. ['openue yrineBonopoaos. Peakuuu nerugpupoBanusi MpeAeabHbIX YIJIEBOJOPOIOB.

Cruptel. DTHIOBBIM CIUPT, €0 MOJTy4YEeHUE, IPUMEHEHHE U (PU3MOJIOTNYecKoe JeicTBue.
TpéxaToMHBIH COUPT IIMLEPUH. YKCYCHAs KMCIOTa KaK MPEICTaBUTEIh KApOOHOBBIX KHUCIIOT.

Kpemuuii: ctpoenne atoma W HaxoxjaeHue B mpupone. Cumuuunabl W cuiad. CBoOMCTBa
kpemHus. Oxcup kpeMuusa(IV). Kpemuueast kuciora u €€ coiu.

IIpousBoncTBo cTekna M uemeHta. [Ipoxyknus CHIMKAaTHOM INPOMBIIUIEHHOCTH:
ONITHYECKOE BOJIOKHO, KepaMuka, Gpapdop, pasuc. Ontudeckoe BOIOKHO.

Hemeramnel B mpupospe. PpakinvoHHAs MNEPEroHKa >KUAKOTO BO3AyXa Kak CIoco0
NOJY4YeHUs KHUCIOpoAa, a3zora W aproHa. llomydenue dQocdopa, KpemMHHs, Xjopa, HOJA.
DNEeKTPOIN3 PACTBOPOB.

[losyyeHne cepHOWM KHUCIIOTBL: CBIPbE, XHMH3M, TEXHOJIOTHUYECKAs CX€Ma, METOJ
KUTIAIIETO CJI0s, IPUHIHITBI TeTTI000MeHa, MPOTUBOTOKA U IUpKyJsiuu. Oneym. [IponsBoacTso
aMMHaKa: ChIpbE, XUMU3M, TEXHOJIIOTHUECKAS CXEMA.

JleMoOHCTpanuu
Konnekuust HemeTannos.
Mogenu KpucTasIn4ecKuX PelETOK HEMETAIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HaTOp ¥ MPUHLUIIBI €T0 PaOOTHI.
["openue HeMeTaI0B — MPOCTHIX BEIIECTB: cephl, pochopa, IPEeBECHOTO YIIIS.
OO0pa31bl rajJoreHoB — MPOCTHIX BEIIECTB.
B3aumoaeicTBue rajloreHoB ¢ METaJUIaMHU.
BeiTecHenue xiopa 6poMoM MU Hoa U3 pacTBOPOB UX COJIEH.
Komnexuus npupoaHbIX COEAUHEHUH XJIOPA.
BzaumopeiicTBue cepsl ¢ METaIIaMHU.
I'openue cepsl B KUCIOPOJIE.
Konnekuus cynbGuaHbIX py/I.
KauectBeHHast peakuus Ha CyIb(QUA-HOH.
OO6eciBeunBaHNEe OKPALIEHHBIX TKAHEW CEPHUCTHIM ra3oM.
B3auMozeicTBre KOHIEHTPUPOBAHHONW CEPHOM KUCIIOTHI C MEMIBIO.

OOyrnrBaHue OPraHNYECKUX BEIIECTB KOHIIEHTPUPOBAHHON CEPHOM KUCIOTOM.
Juarpamma «CocTaB Bo3ayxa».
Buneodparments! u cnaiiasl «IITuusu 6azapsi.
[Tonyuyenue, cobupaHue 1 pacro3HaBaHHE aMMHAKA.
PaznoxeHne Ouxpomara aMMOHHUSI.
B3anMozeiicTBre KOHIEHTPUPOBAHHOW a30THOM KHCIIOTHI C MEJIBIO.

I'openne u€pHoro nopoxa.
PasnoxeHne HUTpaTa Kaiusi U TOpeHHe B HEM JPEBECHOTO YroJIbKa.
OO6pa3sibl mpUpOAHBIX coenuHenuii pocdopa.
['openue docdopa Ha BO31yXe U B KUCIOPOJIE.
[Tomyuenue 6enoro dochopa 1 HCTIBITAHUE €0 CBOMCTB.
Komnexnust «O0pasibl IPUPOJIHBIX COSANHEHUN yTiIepoaay.

IToptper H. JI. 3enunckoro. IlormomeHnne pacTBOPEHHBIX BEIIECTB WM Ta30B
AKTHBUPOBAHHBIM YTJIEM.

VYeTpoiicTBO MPOTUBOTA3a.
Monenu MoeKyJ1 MeTaHa, 3TaHa, STUJIEHA U alleTUJICHA.

B3anmoneiicTBue sTreHa ¢ OpOMHOM BOJION M paCTBOPOM IEpMaHTaHaTa KaJlvs.
OO01mre XUMHYECKHE CBOMCTBA KUCIOT HAa MPUMEPE YKCYCHOM KUCIIOTHI.
KauecTBeHHast peakiiis Ha MHOTOATOMHBIE CIIUPTHI.

Komnexuust «O0pasibl NPUPOIHBIX COSTUHEHUNA KPEMHUSD).
Komnekuus crekiia, KEpaMUKH, LIEMEHTA U U3/1€TUHN U3 HUX.
Konnekuus npoayKIuu CUIMKAaTHOW TPOMBIIITIEHHOCTH.



e BuneodparmenTs! u ciaiiapl «IIpou3BOACTBO CTEKIIA U IEMEHTAY.

o  Komreknus «lIpupoanslie coeTMHEHUST HEMETAIIOBY.

e Buneodparments u crnaiiapl «DpakunoHHas IeperoHKa )KUIKOT0 BO3IyXay.

e Buneodpparmentst u cnaiasl «llomydenue Bojopoja, KHUCIOpOAa U TallOT€HOB

AIIEKTPOIIUTUIECKUM CIIOCOOOMY.

e Mogenu annapaToB I IPOU3BOICTBA CEPHOU KUCIIOTHI.

e Mogenb KUIAIIETO CIIOS.

e Moenp KOJOHHBI CHHTE3a aMMHAaKa.

e BuneodparmenTsl u ciaiiapl «IIpou3BoACTBO CEPHOI KUCTOTHD.

e BuzaeodparmenTs! u cnaiiapl «I [pon3BoACcTBO aMMHUaKay.

o Komekuus «CpIpb€ 115 NOJIyYEHUS] CEPHOU KUCIIOTBDY.
JlabopaTopHbIe ONBITHI

* Pacnio3HaBaHue raJoreHu1-uoOHOB.

» KauecTBeHHBIE peaklluu HA CyIb(aT-nOHBI.

» KayecTBeHHas peakiys Ha KAaTHOH aMMOHMUSI.

* XMMHYECKHE CBOMCTBA a30THOM KUCJIOTBI, KaK 3JIEKTPOJIUTA.

» KauecTBenHnsble peakiuu Ha Gocdar-noH.

* [TosmydyeHne 1 CBOKMCTBA YIOJBHON KHCIIOTHI.

» KauecTBenHas peakiius Ha KapOOHAT-HOH.

* [Iponmyckanue yriIeKuCIIoro raza 4yepes3 pacTBOp CHJIMKATa HATpUs.
IpakTnyeckmne padoThl

2. VI3yueHne CBOWCTB COJITHOM KHCIIOTHI.

3. 3yueHune CBOMCTB CEPHOI KUCIIOTBHI.

4. Ilony4yeHue aMMuaKa U U3y4€HUE €ro CBONCTB.

5. Ilonmyuenue yriuekucnoro raza. KayecTtBeHHas peakiusi Ha KapOOHAT-HOHBI.

MeraJjiibl u ux coeauuennus (17 yacos)

[lonoxeHne MeETAIIOB B NEPUOJUYECKOM CHCTEME XHMMHYeCKux oanemeHToB JI. M.
MenneneeBa, CTpOEHME aTOMOB M KPHUCTAUIOB METAUIOB. Meramindyeckas CBsA3b M
METaJUIMYecKass KpHUCTAJIM4ecKas pemeérka. Du3nueckue CBOMCTBA METAJUIOB: JJIEKTPO- H
TEIUIONPOBOAHOCTb, OTPAXKAIOIAsl CTIOCOOHOCTb, INTACTUYHOCTh. YEPHBIE U 1IBETHBIE METAILIIBI.

Mertannel Kak BOCCTAHOBUTENN. DJIEKTPOXUMHUYECKHUI psii HampshkeHU. B3anmopeiicteue
METaJIOB C HEMETAJIaMH, OKCUAAMH, KUCIOTAMH, COJISIMU. AJTFOMUHOTEPMHSL.

OO6mass xapakrtepucThka 3yeMeHToB |A-rpynnel. OKcHIbl M THUAPOKCUIBI IIEIIOYHBIX
METAJIJIOB, UX IOJIyYEHHE, CBOMCTBA, IPUMEHEHUE. BakHelMe cony mEeNnoYHbIX METauIoB, X
3HauU€HUE B MPUPOJIE U KU3HU YEJIOBEKa.

O6mass  xapaktepuctuka d1meMeHTOB  |lIA-rpymmbl.  Okcuabl W TUAPOKCHIBI
HIEJTOYHO3EMENTbHBIX METAIJIOB, UX IMOJy4YEHHE, CBOWCTBA WM NMpUMEHEHWe. BaxHeinmue conu
II€JI0YHO3EMENIBHBIX METAJIOB, MX 3HAY€HHE B IMPHPOJIE U >KU3HU uenoBeka. KapOoHaTel u
TUAPOKApOOHATHI KAIbIIMS.

BpemenHnas u nmoctosiHHas )KECTKOCTh BOJbI. CIIOCOOBI yCTpaHEHUS! BPEMEHHOM KECTKOCTH.
CrniocoOsbl ycTpaHeHus! TOCTOSIHHON KECTKOCTH.

CoenuHeHHs allOMUHHMS B TNPUpPOJE. XUMHUECKHE CBOMCTBa amtoMHHUA. OcoOeHHOCTH
OKCHJIa ¥ TUAPOKCUIA ATIOMHUHUS Kak aM(OTEpHbIX coequHeHNH. BaxxHelme conu antoMuHUs
(xnopu, cyabdar).

OcobenHoctu cTpoeHusi atoma xene3a. JKeme3o B mpupone. Baxueime pynbl kenesa.
[Tonyuyenue uyryHa u cranu. Oxkcuasl u rugpokcuast xeneza(ll) u (1I). Conm xeneza(ll) u (III).
OOGHapy’keHHe KaTHOHOB JKeJie3a B pacTBOpE. 3HAUCHUE COCIMHECHHM JKeme3a.

Koppo3ust razoBas (XuMUYecKasi) U 3JIEKTPOXUMHUYECKas. 3alUTa METAJIOB OT KOPPO3UHU.
Meramnmer B mpupoge. Ilonstue o wmerautypruu. Yé€pHas U I1BETHasT METAJLTyprusl.
[Tupomertaimyprusi,  TMAPOMETALUIYprus,  JJIEKTpoMeTautypruss.  JOMEHHBI  mpouecc.
[TepepaboTka yyryHa B CTajgb. IJIEKTPOJIN3 PACILJIaBOB.

JleMoHCTpanun
e BisaumopeincTsue HaTpUs, TUTUS U KaJbLHS C BOLOM.



e ['opeHuE HaTpHsl, MATHUS U KeJe3a B KUCIOPOJIE.

e Bcnbimka TepMUTHOM CMECH.

e B3saumozeiicTBUE CMECU IOPOIIKOB CEPBI U Kelle3a, LIMHKA U CEPBI.

e B3saumonelcTBUE AIFOMUHUSA C KHCIIOTaMU, I11€JI0YaMH U BOJIOM.

e B3saumoneicTBHE Xelle3a U MEJIU C XJIOPOM.

e BsaumopeiicTBre MeaM ¢ KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOTON M a30THOM KHCIOTOM
(pa306aByICHHOW U KOHIICHTPUPOBAHHOM ).

e Oxkpacka INIaMEHH COEMHEHUSMH LEJI0YHbIX METAJUIOB.

e Oxkpacka IJIaMEHH COEAMHEHUSMH LIEJI0YHO3EMEIbHBIX METAIIIOB.

e ['ammenue U3BECTH BOJOM.

e [lonydeHue xKECTKOM BOABI B3AMMOACHCTBUEM YTIJIEKHUCIIOTO ra3a ¢ U3BECTKOBOM BOJIOM.

e VYcrpaHeHHe BpEMEHHOMN KECTKOCTH KUIISTYCHUEM U JOOaBICHUEM COJIBI.

YcTpaneHnue nNoCcTOSIHHOM KECTKOCTH 100aBIEHUEM COJIbI.

VIOHHUTHI ¥ IPUHITAI UX ASHCTBUS (BHICO(PArMEHT).

Kosnekuusa npupoaHbIX COEIUHEHUN aTFOMUHUS.

BuneodparmenTs! u crnaiapl «OKCHIT aTIOMUHUS M €70 MOIH(DHKAITII.

[Tomrydenue aMmpoTepHOro THAPOKCUIA ATFOMUHUS M HCCIICIOBAHUE €TO CBOWCTB.

Komneknusa « XuMU4eCKUE UCTOYHUKHU TOKA.

Pe3ynbrarhl UIMTENBHOTO SKCIEPUMEHTA 0 M3YyUYECHUIO KOPPO3HH CTAJIBHBIX M3EIUI B

3aBUCHUMOCTH OT YCJIOBHH MPOLIECCOB.

Boccranosnenue menu u3 okcuaa menu(Il) Bogopomgom.

Buneodparmentst u crnaiinpl «[Ipon3BOICTBO UyTryHa U CTAIH».

Buneodparments! u cnaiiapl «3aenus U3 4yryHa u CTaIm.

BuneodpparmenTs! u cnaias! «IIpor3BoaCcTBO alIFOMUHUSD.

JlabopaTopHbIe ONBITHI

* B3aumoneiictBue xemne3a ¢ pactBopoM cynbdarta meau(1l).

* [TonmyueHne U3BECTKOBOM BOBI U OIIBITHI C HEH.

* [Tonyuenue ruapokcunos xkeneza(ll) u (111).

» KayecTBEHHbIE peaKIIM1 HAa KATHOHBI JKeJe3a.

IIpakTuyeckue paéoTsl

6. Perienne skcriepiMeHTaIbHBIX 3a7a4 M0 TeMe « MeTalby.

Xumus H OKpy:Kamomasi cpena (2 yaca)

Crpoenue 3emnd: sapo, MaHTUs, 3€MHas Kopa, nauTocdepa, rumpocdepa, armocdepa.
Xnmnueckuit coctaB 3emsn. ['opHble mopoael. Munepaisl. Pynpl. Ocago4yHble TOpHbIE IOPOJIBIL.
ITonesHpie HCKOMIAaEMBIE.

VICTOUHHMKHM XMMHUYECKOT0 3arps3HEHHs OKpYyKarouei cpensl. I 106anbHble 3KOJI0rHYeCcKe
npoOsieMbl YelloBEYeCTBa: HapylIeHHEe OHOreOXMMHUYECKUX KPYrOBOPOTOB XUMHYECKHX
AJIEMEHTOB, NOTEIJIEHUE KIIMMaTa, KUCIOTHbIE AOKAU U Ap. O30HOBbIE AbIpBI. MexayHapoaHoe
COTPYJIHUYECTBO B OO0JACTH OXpaHbl OKpYXarolied cpeabl OT XUMHYECKOIro 3arpsi3HEHUs.
«3enéHas XuMHs».

JleMoOHCTpanun
Buneodparments! u cnaiinpl «CTpoeHne 3emMiid U €€ XUMHUYECKHI COCTaBy.

Konnekuust MuHepanoB ¥ TOPHBIX TOPO/I.

Konnekuust «Pynpl MeTamiony.

Buneodparments! u cnaiiapl «I mobanbHble 9KOJIOrHYECKHE MTPOOIEMBI UETOBEUECTBAY.

BuneodparmeHTs! 1 caiiibl 0 CTENIEHH SKOJIOTUYECKOM YUCTOTHI TOBapa.
JlaGopaTopHbIe ONBITHI

* 3yuenue rpanura.

* H3yueHne MapKUpPOBOK pa3IMYHBIX BHJIOB IPOMBIIUIEHHBIX | IPOJAOBOJIBCTBEHHBIX
TOBapOB.

O000menne 3HaHNI 0 XMMHH 32 KyPC OCHOBHOM IIKOJIbI (2 yaca)



CtpoeHne aToMa B COOTBETCTBUU C TOJIOKEHUEM XMMHYECKOTO JIEMEHTa B MEPUOINICCKON
cucreme. CTpoeHHE BeIeCTBA: XMMHUYECKAs CBSI3b M KPUCTAJUIMYECKAs PEHIETKa. 3aBHCUMOCTh
CBOMCTB 00pa30BaHHBIX JIEMEHTAMH MPOCTHIX BEMIECTB (METAIIIOB, HEMETAIIIOB, OJIATOPOTHBIX
ra3oB) OT IOJIOKEHHs 3JICMEHTOB B IEPHOIAMYECKOW cuUcTeMe. THITOIOrusT HeOpraHHYECKUX
BEIIECTB, pa3jielieHre UX Ha Kiacchl v rpynmsl. [IpencraButenm.

[Tpu3Haku W yCIOBUS MPOTEKAHUS XUMHYECKUX pPeakiuid. THUITONOTHS XUMHUECKUX PEeaKInuit
M0 Pa3IMYHBIM TMpU3HaKaM. Peakiuu noOHHOTO oOMeHa. OKHUCIUTEIbHO-BOCCTAHOBHUTEIHHBIC
pEaKIIHH.

XUMHUYECKHUE CBOMCTBA  MPOCTBIX  BEMIECTB.  XapaKTEPHbIE  XUMHYECKHE  CBOMCTBA
COJIe00pa3yroImuX OKCHJIOB, THIPOKCHAOB (OCHOBAHHM, KHCIOPOJICOJACPKAIUX KHUCIOT |
aM(}OTEepHBIX THAPOKCUIIOB), COJICH

@®opMa NPOMEKYTOYHOT0 KOHTPOJISI 3HAHUI 00y4al0NIUXCH:

JlocTuKeHHe JMYHOCTHBIX PEe3yJbTaTOB OIIEHMBAETCS Ha KaueCTBEHHOM YpOBHE (0e3
OTMETKH).

ChopMupoOBaHHOCTh METANpPEIMETHBIX M NMPEIMETHBIX YMEHHH OIIEHWBaeTcs B Oaiiax
0 pe3yJIbTaTaM:

* TEKYyIIEro KOHTPOJIsl (YCTHbIE U MUCbMEHHBIE ONPOCHI, JIAOOPATOPHBIE U MPAKTUUECKUE
paboThl, TBOpYECKHE paboThl, HamucaHue pedeparoB, yueOHBbIE HCCIEIOBAaHHUS U y4eOHBIC
IPOEKTHI, 33J]aHUs C 3aKPBITHIM OTBETOM U CO CBOOOJHO KOHCTPYHUPYEMBIM OTBETOM — ITOJHBIM
¥ YaCTMYHBIM, HHIWBUIYaJbHbIE M TPYNIOBbIE (OPMBI OLIEHKH, CaMO- U B3aWMOOLICHKA,
pednexcus u ap.)

* TEMaTUYEeCKOW OIICHKU (BBIMIOJIHEHHWE KOHTPOJBHBIX PabOT MO OTHAEIbHBIM TEMam
YyeTbIpe paboThl B TON).

Ilnanupyembie pe3yJbTaThl 0CBOEHHSI Y4eOHOI0 npeamMeTa « Xumus» B 9 kiiacce
1. JIn4HOCTHBIE Pe3yabTAThI:

1) ocosnanue cBOEH OTHUYECKOW TPUHAJICKHOCTH, 3HAHME WCTOPHUHM XHMHU M BKIIaja
POCCUICKON XMMUYECKOM HAYKH B MUPOBYIO XUMHUIO;
2) @opmuposanue OTBETCTBEHHOTO OTHOUICHUS K TIO3HAHUIO XHMHHU; TOTOBHOCTH
U CIIOCOOHOCTHM y4YallUXCsi K CaMOpPa3BUTHIO M €aMOOOpa30BaHUIO HAa OCHOBE M3YYEHHBIX
(akToOB, 3aKOHOB M TEOPUH XMMMH; OCO3HAHHOTO BBIOOpa W MOCTPOCHHE WHAMBHUAYAIbHOMN
00pa3oBaTeNbHON TPAEKTOPHH;
3) @opmuposanue NMENOCTHON €CTECTBCHHO-HAYYHOW KAapTUHBI MHUPA, HEOTHEMIIEMOW YaCThIO
KOTOpOM SABJIAETCSA XUMHUUYECKasi KapTUHA MUDA,
4) oe6nadenue COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIIMM YyPOBHIO DPAa3BHTHUS HAyKH H
0O0I11eCTBEHHOH NMPAKTHKH, B TOM YHUCJIE U XUMHUYECKUM;
5) oceoenue colMANbHBIX HOPM, MPABUI MOBEICHHS, pojed W (OpPM COIMATbHOW >KHU3HU B
coluyMe, MPHUPOJIe W YAaCTHOM KHM3HM HAa OCHOBE HKOJIOTHYECKOM KyJIbTYyphl M 0€30M1acHOTrO
oOpallieHus ¢ BEIIeCTBAMU U MaTepuaiaMy;
6) @opmuposanue KOMMYHHKATUBHOH KOMIIETEHTHOCTH B OOIIEHHHM CO CBEPCTHUKAMH H
B3pPOCIABIMH B  TIpoliecce  00pa3oBaTeNbHOW,  OOIIECTBEHHO  TOJIE3HOHM,  y4eOHO-
MCCIJIE0BATENBCKOM, TBOPUECKOM U IPYTUX BUJIOB IE€ATEIBHOCTH, CBSI3aHHBIX C XUMUEH.

2. MeTanpeaMeTHbIEe pPe3yJIbTATHI:
1) onpeoenenue ueneit cOOCTBEHHOTO OOYYEHUs, MOCTAaHOBKA M (OPMYJIUpOBaHUE s ceOs
HOBBIX 33]1ay;
2) naanupoeanue TYTEH JOCTHOKEHHS IKETAaeMOro pe3ysibTara OOY4YCHHS XHMHH Kak
TEOPETUYECKOT0, TaK U SKCIIEPHUMEHTAIILHOTO XapaKTepa;
3) coommuecenue CBOMX NEHCTBHI C ITAHUPYSMBIMH pE3YJIbTaTaMH, OCyujecmeneHie KOHTPOIIS
CBOEH JEATENBHOCTH B IpOIECCe AOCTHKEHHS pe3ylibTaTa, onpedeiienue CIOCOOOB JEeHCTBUIA
IpY BBIOJHEHHUH JTAOOPATOPHBIX M MPAKTHUECKUX pabOT B COOTBETCTBUH C MIPABUIIAMH TEXHUKH
0e30IMacHOCTH;



4) onpedenenue NCTOYHUKOB XUMHUYECKOW HH(MOPMAIMH, MOJYYCHUE M aHAIU3 e, CO3IaHue
MH(POPMALMOHHOTO MPOAYKTA U €r0 Mpe3eHTALNs;

5) ucnonvzosanue OCHOBHBIX MHTEUICKTYaIbHBIX OIEpAllMii: aHAJIM3a M CHHTE3a, CPABHEHHS U
cucreMaTu3alnuu, o000IIEHUS U KOHKPETU3alluH, 6blisieHie IPUUNHHO-CIIeICTBEHHbBIX CBA3EH U
nocmpoeHue JIOTHIECKOTO PacCyKICHHUS U YMO3aKIIOUEeHUs (MHAYKTUBHOTO, IEAYKTUBHOTO U TI0
aHaJIOTMH) HAa MaTepualle €CTeCTBEHHO-HAyUYHOI'O COJePKAHNUS;

6) ymernue coznaBath, NIPUMEHSATh U IPEOOPA3OBHIBATH 3HAKU U CUMBOJIBI, MOJICJIA M CXEMBI JUIS
peleHHs yueOHbIX M IT03HaBaTEeIbHbIX 3a/1ay;

7) @opmuposanue W pazeumue SKOJIOTHYECKOTO MBIIUICHUS, YMCHHE IPHUMEHATh €ro B
NIO3HABATEIIbHOM,  KOMMYHUKAaTUBHOM,  COIHANbHOW  MpaKTHKE U NPO(hecCHOHAILHON
OpHEHTALNH;

8) eenepuposanue unei u onpeneneHnue CpecTB, HEOOXOAUMBIX JUIS UX PEeaTU3aLUH.

3. [IpenmeTHbIe pe3yJIbTaThI:
1) ymenue 0603HaYaTh XMMHYECKHE JJIEMCHTBI, Ha3blBaTh UX M XapaKTEPHU30BaTh Ha OCHOBE
IIOJIOKEHUS B nepuoanudeckon cucreme /1. 1. Menneneesa;
2) opmynuposanue N3yYSHHBIX MMOHATHI: BEIIECTBO, XUMHUYCCKUN DJIECMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, aHUOH, IPOCTOE M CJIOXKHOE BEIIECTBO, XUMHUECKAs PEaKIusl, BUIbI XUMUIECKUX
pEaKIuK U T. 1.;
3) ompedenenue mO (GopMylaM COCTaBa HEOPraHMYECKUX M OPraHMYCCKUX BEILICCTB,
BaJICHTHOCTH aTOMOB XUMHYECKHX AJIEMEHTOB UJIU CTETIEHU UX OKUCIICHHUS,
4) nonumarnue WHPOPMAIMH, KOTOPYIO HECYT XMMHUYECKUE 3HAKHU, (DOPMYJIbI U YPABHCHHUS;
5) ymenue kraccugpuyuposams npocteie (METAIIBI, HEMETAILIBI, 0JaroOpOJHbIE Ta3bl) U CIIOKHBIE
(OmHapHBIE COCMHEHUS, B TOM YHCJIE U OKCHJBI, a TAKXKE TUAPOKCH]IBI — KUCIOTHI, OCHOBAHHS,
am(bOTepHBIEC THAPOKCHUIBI — U COJIM) BEILIECTBA;
6) opmyruposanue TIEPUOIMUYECKOTO 3aKOHA, O00BACHEHUe CTPYKTYPbl W UH(OpMAIIKH,
KOTOPYIO HEc€T INepuojuueckas cucremMa xumuueckux oayemeHtoB /[l WM. Menneneesa,
packpvlmue 3HAYE€HUS TIEPUOUYECKOT0 3aK0Ha;
7) ymeHue xapakmepu3o8amb CTPOCHHE BEIIECTBA — BHAbBI XUMHUYECKHUX CBSA3EH W THIIBI
KPUCTAJUIMYECKUX PELIETOK;
8) onucanue cTpoeHHs aTOMOB XMMHUYECKHX JJIEMEHTOB C MOPSAKOBBIMU HOMepamu 1—20 u 26,
omobpasiceHue NX ¢ TOMOIIbIO CXEM;
9) cocmasnenue (HOpMya OKCHIOB XHMHUYECKHX DJIEMEHTOB W COOTBETCTBYIOIIUX UM
THJIPOKCHIOB;
10) nanucanue CTPYKTYPHBIX (OPMYJ MOJEKYISAPHBIX COCTMHEHHH W (GOPMYJIbHBIX €IUHHIL
MOHHBIX COEIMHEHUH 1O BaJICHTHOCTH, CTENICHN OKUCIICHUS WU 3apsily HOHOB;
11) ymenue ¢opmynuposams OCHOBHBIE 3aKOHBI XHMHH: IOCTOSHCTBA COCTaBa BELICCTB
MOJIEKYJISIPHOTO CTPOECHHUS, COXPAHEHHUS MacChl BELIECTB, 3aKOH ABOraipo;
12) ymenue popmynupoeams OCHOBHBIE MOJIOKESHUSI ATOMHO-MOJIEKYJISIPHOTO YUYEHUSI U TEOPHH
AIIEKTPOJIUTUYECKON JUCCOLIUAINY;
13) onpeodenenue npu3HaKOB, YCIOBUH MPOTEKAHUS U TPEKPAIICHHUS] XUMUYECKHX PEaKIIni;
14) cocmasnenue MONEKYJSIPHBIX YPaBHEHHI XUMHYCCKUX PEAKIUil, TOATBEPKIAOIINX OOIIHe
XMMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEIIECTB M OTPAXKAIOIIUX CBS3U
MEXK]ly KJIacCaMU COCIMHEHUH;
15) cocmaenenue ypaBHEHHI peakiuii ¢ y4acTHEM JIEKTPOJIMTOB TaK)Ke B MOHHON (opMe;
16) onpedenenue Mo XMMUYECKUM ypPaBHEHHUSM IMPHUHAJICKHOCTH PEAKIUN K ONMpeAeIEHHOMY
TUTTY WU BUY;
17) cocmasnenue ypaBHEHUI OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUI C MOMOIIBI0 METO/Ia
AIIEKTPOHHOTO OallaHca;
18) npumenenue MOHITUN «OKHCICHUE» M «BOCCTAHOBJICHHE» IS XapaKTEPUCTUKHA XUMHUUECKHX
CBOMCTB BEIIECTB;
19) onpeoenenue ¢ MOMOIIBIO KAYECTBEHHBIX PEAKIU XJIOPUI-, CyIb(ar- U KapOOHAT-aHHOHOB
Y KaTUOHA aMMOHHSI B PACTBOPE;
20) o6vscrenue BIUSHAS Pa3InYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYCCKUX PEaKIIUi;



21) ymenue xapakmepu3osams NOJI0KEHUE METAJUIOB U HEMETAJUIOB B IIEPHOINYECKON CUCTEME
AJIEMEHTOB, CTPOEHHE UX aTOMOB M KPUCTAJIOB, 00IIHe GU3NIECKAE M XUMHUYCCKHIE CBOMCTBA;
22) obvschenue MHOTOOOpa3Hsi MPOCTHIX BEIIECTB SIBJICHHEM AaJUIOTPOIHMH C YKa3aHHEM o€
IPUYHH;

23) ycmanosnenue pa3iuuuil TUAPO-, THPO- U DICKTPOMETAILUTYPTUH U WIIIOCHMPUPOBAHUE ITUX
pa3In4uii IpUMEpaMH MPOMBIIUICHHBIX CITOCOOOB IMOYYEHUS] METAIIJIOB;

24) ymenue oasams 001y xapaktepucTuky 3nementoB |, I, VIIA rpynm, a takxke Bogoposa,
KHCJIOpO/Ia, a30Ta, cepbl, pocdopa, yriaepoaa, KpeMHHUS © 00pa30BaHHBIX MU MIPOCTHIX BEIICCTB
U BOKHEHIIUX COCAMHEHUH (CTPOCHHE, HaXOXICHHE B MPHUPOJE, MOJIy4YeHHE, (PpHU3MUecKue u
XUMHUYECKHE CBOMCTBA, MPUMCHECHHE);

25) ymenue onucvieams KOPPO3HIO METAIIOB M CIIOCOOBI 3aIUThI OT HEE;

26) ymenue npou3600ums XUMUYECKUE PAcUYEThl C UCIOJIb30BAHUEM MOHITHI «MaccoBasi J0JIs
BEIIECTBA B CMECH», «KOJMYECTBO BEIIECTBA», «MOJSIPHBIH 00BEM» 1O QopMmynaM u
YPaBHEHUSIM PEAKLINIA;

27) onucanue CBOUCTB U MPAKTUIECKOTO 3HAUCHHS U3YUCHHBIX OPraHMYECKUX BEIIECTB;

28) svinonnenue 0003HAUYCHHBIX B MPOrPaMMeE 3KCIIEPUMEHTOB, PACNO3HABAHUE HEOPTAHMYCCKUX
BEIIIECTB 110 COOTBETCTBYIOIIUM IPU3HAKAM;

29) cobnioodenue npaBui 6€30MacHON PabOTHI B XUMUYECKOM KaOuHeTe (JlabopaTopuH).

YueOHo-MeToANYECKOEe U MATePHAJIbHO-TEXHHYECKoe o0ecledyeHne:
Y4eOHO-MeTOIMYEeCKUI KOMIUIEKT JUIsl M3y4YeHUs Kypca XMMHUU B 9 Kilacce, CO3AaHHBIN
aBTOPCKUM KOJUIEKTHBOM Ioj pykoBoactBoM O. C. 'abGpuensiHa, copepKHUT, KpoMe y4eOHBIX
nocoOui, y4yeOHO-METOJUUYECKHME W JUAAKTUYECKHE I0COOMs, TeTpagu Jisi BBIIOIHEHUS
71a00paTOPHBIX U NPAKTUYECKUX paboT U JIp.

YMK «Xumus. 9 kiaace»

1. Xumus. 9 knacc. YueOnuk (aBropsl O. C. I'abpuenss, U. I'. Octpoymos, C.A. Cnankos).

2. Meroaunueckoe mocobue. 9 kmacc (aBroper O. C. T'abpuensn, U. I'. Octpoymos, C. A.
Crnaaxos).

3. IIporpamma kypca xumuu Juist 8—9 kinaccoB 0011e00pa3oBaTenbHbIX yupexaeHui (aBTopsl O.
C. I'abpuensn, . I'. Octpoymos, C. A. Cnaakos).

4. Terpans 1si 1a0OpaTOPHBIX OMBITOB M MpakTHUecKux pador. 9 kmacc (aBropsl O. C.
["a6puensu, 1. B. Akcénosa).

5. Xumus B TecTax, 3a/1ayax u ynpaxHeHusx. 9 kinacc (apropsl O. C. ['abpuenss,

H. B. Tpury6uax).

6. DnekTpoHHas GopmMa ydeOHHUKa.

HNHpopmanmnoHHbIe cpeacTBa
1. http://www.alhimik.ru. IIpencTaBnens! cinenayromume pyOpUKU: COBETHI a0UTYPUEHTY, YIUTEIIO
XUMHH, CIPAaBOYHUK (OYEHb OOJbIlas moAdopka TabauIl U CIIPAaBOYHBIX MaTepHalioB), BecEnas
XHMHUS1, HOBOCTH, OJTMMITHA]IBI, KYHCTKaMepa (MHOTO HHTEPECHBIX UCTOPUYECKIX CBEACHUI).
2. http://www.hij.ru. XXypHan «XuMusi ¥ KH3Hb» MOHIATHO U 3aHUMATEIBHO PACCKa3bIBaeT 000
BCEM MHTEPECHOM, YTO IPOMCXO/IUT B HAYKE H MHUPE, B KOTOPOM MBI )KHBEM.
3. http://chemistry-chemists.com/index.html. DnexkrponHblii KypHaT «XUMHKH U XAMUS», B
KOTOPOM IIPEJICTABJICHBI OIBITHI 10 XUMHH M 3aHUMaTresbHas HH(OpMAalus, TO3BOJSIOIINE
yBIIEUb YYEHHKOB YKCIIEPUMEHTAILHON YaCThIO TIPEIMETA.
4. http://c-books.narod.ru. BceBo3moskHast auTepaTypa Mo XMMHUH.
5. http://www.prosv.ru/. Tlocobus mis ydarmxcsi, B TOM YHCIIE JIs MOATOTOBKH K HTOTOBOM
arrecraniun (OI'D u EID), Meromuwdeckue mnocoOus Uisl yduTenel, Hay4YHO-TIOMyJIsIpHas
JIUTEpaTypa 10 XHUMHUH.
6. http://1september.ru/. XKypHuan npenHazHaueH HE TOJBKO Ui yuuTeseid. B HEM npeacTaBieHo
00JIBIIIOE KOJIMYECTBO PabOT YYEHHKOB, B TOM YHCIIE HCCIIEIOBATEILCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii mkoabHBINA TOPTAT CO CChUIKAMHU
Ha 00pa3oBaTeIbHBIC CANTHI IO XUMUH.


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://www.prosv.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya

8. www.periodictable.ru. COopHuK cTaTeii 0 XMMHUYECKUX 3JIEMEHTaX, WILTIOCTPHPOBAHHBIN
IKCIIEPUMEHTOM

MarepuajibHO-TeXHHYECKOe o0ecriedeHre KaOMHeTa XuMUM
e HarypanbHblie 0OBEKTHI
e  XuMUYECKHE PEAKTHUBbI U MaTepHaIIbI
e  Xumunueckas 1abopaTtopHas Ocy/Ia, anrapaThl U MprUOOpsI
e Monem
e [leyarHbie yueOHBIC TOCOOHS
e  DKpaHHO-3BYKOBBIE CPE/ICTBA O0YUEHHMs

TexHu4veckue cpeacrsa o0yueHusi U yueOHoe 000py10BaHuUe:
- KJIacCCHasi MarHUTHas J10CKa;
- UHTEPAaKTUBHAs JIOCKA;
- IEPCOHATBbHBINA KOMIIBIOTED;
- MYJIbTUMEIUUHBIA IIPOEKTOP;
- HaIJIAJIHBIC TIOCOOMS;
-MHUKpPOJIa0OpaTOpuu AJisi MPOBENCHUS TMPAKTUYECKUX pabOT U JAEMOHCTPAIMOHHBIX
OTIBITOB.


http://www.periodictable.ru/

"3 monoxkeHust 0 paboueid mporpamme:
Pabouas mporpamma Kypca XUMHH JIsi OCHOBHOM IIIKOJIBI pa3paboTaHa B COOTBETCTBUU C

®enepalibHBIM rOCYJapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM 00111eT0 00pazoBanus. B
Hell TaKKe YUUTHIBAIOTCS OCHOBHBIC UJCH U MOJIokeHus: [IporpaMMbl pa3BUTHS U

(dbopMUPOBaHUS YHUBEPCATHHBIX YICOHBIX ACHCTBHIA ISl OCHOBHOTO OOIIET0 00pa30BaHusl.

2.4. INosichumenvHas 3anucka paboYHX MporpaMM, pa3padaTbiBAEMbIX B COOTBETCTBUH
¢ ®I'OC HayaJbHOro 001IEr0o M OCHOBHOIO 001Iero o0pa3oBaHMsl, BKJIIOYAcT B ceOs
CBEJICHUS:

- 0 JIOKyMEHTaX, Ha OCHOBE KOTOpPBHIX pa3paboTana pabouas mporpamMma, a HWMEHHO:
denepanbHOM TOCYAAPCTBEHHOM 00pa30BaTEeIbHOM CTaHIAPTE HAYaIbHOTO 00IIero (OCHOBHOTO
obmiero) oOpa3oBaHWs; OCHOBHOH 00pa3oBaTelNbHOW MpOTrpaMMe HAYaIbLHOTO  OOIIETro
(ocHoBHOTO 06111€T0) 00pazoBanuss MOV Jluueit Ne 7; mpumepHOil nporpamme A1 Ha4aJaIbHOU
(OCHOBHOI) MIKOJIBI C YKa3aHHEM HAaMMEHOBAHHMS MPEIMETA, MECTA U ToJa U3AaHus); aBTOPCKON
nporpamme (IpH HaJTMYUK) (C YKa3aHHEM aBTOpa, MECTa U rojia 3JaHus);

- 0 LeJSAX | 33J[a4aX, PeuIaeMbIX TPU peain3aiui padbodeil mporpaMmsl;

- 00 o01eit XxapakTepucTuKe yueOHOro mpeamera;

- O KOJIMYECTBE Y4eOHBIX 4acOB, HA KOTOpOE paccuMTaHa pabodas MporpaMma, B TOM YHCIIE
KOJIMYECTBE YacOB ISl IMPOBENEHHS KOHTPOJBHBIX, JIAOOPATOPHBIX, NMPAKTHYECKUX padoT,
AKCKYPCHIi, TPOEKTOB, UCCIET0BaHUH (T.€. MECTe yueOHOro MpeIMeTa B yueOHOM IUIaHE);

- ONKCaHUE cojep)kaHus ydyeOHoro mpenmera (MHGopMalMs O HPUMEPHOM paclpeseleHuu
4acoB 10 TEMaM JOIyCTHMA);

- 0 (hopMe MPOMEKYTOUHOW M HMTOTOBOW ATTECTAIlMM ydamluxcsi (COrjacHO YcraBa W (WMIJIH)
JIOKaJIbHOTO aKTa Jlunes (nmpu Hau4un);

- 0 IUIAHUPYEMBIX pe3yJbTaTax OCBOEHHS YYeOHOro NpeAMeTa B 4YacTH IPEIMETHBIX,
JMYHOCTHBIX, METANPEIMETHBIX PE3yJIbTaTOB;

- 00 yueOHO-METOIMYECKOM U MaTepUaIbHO-TEXHUYECKOM 00eCTIeueHUN:

- 00 y4eOHO-METOINYECKOM KOMIIIIEKTE,

- 00 yueOHO-UH(POPMAITMOHHBIX PeCypcax,

- 0 TEXHUYECKUX Cpe/ICTBaX 00yueHHs U ydeOHOM 000pyI0BAHUH.

2.7. KanenmapHo - TeMaTHYECKOE TUTAHUPOBAHKE JIEKTHBHOTO Kypca, B T.4. CETEBOTO,
crienkypca, (akyiabTaTHBa, AOMOJIHUTEIBHOTO INPEIMETa, NMPAKTUKyMa, y4eOHOH NpPaKTHKH
COJIEpKUT HHGOPMAITHIO TTO hopMe:

Ne | Haumenosn Tema Kox- OnemeHnTtsl | TpeGoBaHus Bun J/3 | Jara
aHue ypoka BO CoJIepXKaHu K YPOBHIO KOHTPO npo-
pasnena (3aHATH | 4yacoB S MOATO- TSl BeJIe
nporpamm s) TOBKH yua- N3mepu HUS

Bl IIAXCS TeJIn I 0]

a1 |a

a |k

H |T




2.8. KanenmapHo - TeMaTWyeckoe IUIAHUPOBAHHME Kypca TPOEKTHOM  WIIU
HCCIIEIOBATEIbCKON ACATEIbHOCTH COACPKHUT HHPOpPMALIUIO IO hopMe:
[ara
Oran dopma u IIpOB
. | Komn p TpeboBanus P
Hanmeno- | mnpoexkTHOR BH]L Dneme- K VDOBHIO e-
BaHUE Wi NeSITeNIbHOC HTBI yp JE€HU
qecT- MOJr0-
Ne | paspmena | uccnepgoBate TH coaepxka /3 |
. BO TOBKH yua-
nmporpamMmm JIBCKOM yyanmxcs, HUS m|d
qaco X CS
MBI JIeATETLHOCT dbopma nla
B . (pe3ynbTar)
u 3aHATUN alK
H|T

2.9. KajeHaapHo-TeMaTH4ecKoe IJIAHUPOBaHHMe Y4eOHBIX KYPCOB B KJaccax,
peaqu3yomux (eaepajbHblii roCyAapcTBEHHbI 00pa3oBaTe/ibHbIN CTAHAAPT HAYAIBHOTO
oOmiero o0pa3oBaHusl, YTBEPXKICHHBIHN MpuKka3oM MuHucTepcTBa 00pa3oBaHus U Hayku Ne 373
o1 06.10.2009 r. 1 ocHOBHOTr0 00111er0 00pa30BaHus, YTBEPKIEHHBIM IprKa3oM MUHUCTEpCTBA
oOpazoBanus v Hayku Ne 1897 ot 17.12.2010 r. conepxxkut undopmaiiuio mno gopme:

Haumeno | Ne Tema | Onement | Buasl TpeGoBanwusI K YPOBHIO MOATOTOBKHU | I/
BaHUE YPOK | ypoka | bl JIEATEIIbHO oOyJaromuxcs 3
pasnena a, colepxa | CTH
nporpamm | jara HUS y4aluxcs
Bl
MPEAMETH | METAPEeaM | TUYHOCTH
13(5 €THBIC 13(5

Roman, pasmep mpudra B paznene «llosicHUTeNpHas 3amHCKay -

B TemaTmyeckoM IJIaHUPOBAHUM YKAa3bIBAETCS KOJIMYECTBO YacOB, OTBOAUMBIX Ha
OCBOEHHE KAXKIOM TEMBI.

Kanenmgapuo-rematudeckoe
JIOTIOJIHUTENBHYI0  Tpady

IJIAaHUPOBAHHUE  T10
«CouMoKyIbTypHass HHGMOpMALIU».

4. Odopmienue padoueii NporpaMmmbl
4.1. TuTynbHBIA JTUCT U MOSICHUTENIbHAS 3aMucKa pabouelt nmporpamMmbsl 0opMIIseTcs B
COOTBETCTBUH ¢ 1.2 HacTosmero [lomoskeHmus.
4.2. Texct HaOupaetcs B popmare TekcToBoro pegakropa Word mpugrom Times New

AQHTJIMICKOMY  SI3BIKY  COJEPIKUT

Kanennapno-remarnueckoe
IUTaHUPOBaHME 1O Teorpaduu coaepkUT AONOIHUTENbHYIO rpady «IIpakTnueckue paboThD».
HaumenoBanue pa3zzena nporpaMMbl MOKET OBITh 3alIMCaHO TOPU3OHTAIBHOM CTPOKOM.

11-12,

B paznuerne

«KanennapHo-Temarndeckoe miIaHUpoBaHUE» - OT 9 10 12, BbIpaBHUBAHME MO IIHUPHHE, JHCTHI
dopmara A4.
4.3. KanennapHo-TemMaTuyeckoe MiIaHUpPOBAaHUE MPEICTABIISAETCS B BUE TaOIUIIBL.




