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1.IlnanupyemMsble pe3yabTaThl OCBOCHHS Y4eOHOro Kypca xumun 8-9 kiacc.

JINYHOCTHOCTHBIE, MeTampeIMeTHbIe W TNpPeIMeTHbIE Pe3yJbTAThI OCBOEHHS XHMHH KaK
yue0HOro Kypca.

JlesiTenbHOCTh, 00pa30BaTENILHOTO YUPEXKACHUS 00Iero oopa3oBaHus B OOyYEHUU XMMHUHU JOJKHA
OBITH HalpaBlieHA HA JOCTHKEHHE 00YUYAIOLUMUCS CIETYIONINX JUYHOCTHBIX Pe3yIbTaTOB:

1) B IEHHOCTHO-OPHEHTALIMOHHON cepe — UyBCTBO TOPAOCTH 32 POCCHICKYI0 XMMHYECKYIO HAYyKYy,
I'YMaHU3M, OTHOLLIEHUE K TPYyAY, LEeJIeyCTPEMIICHHOCTD;

2) B TpyaoBoil cepe — TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JHanbHEHIeH oOpa3oBaTelbHOU
TPaeKTOPHH;
3) B mo3HaBaTeNbHOW (KOTHUTHMBHOMW, WHTEIEKTyalbHOW) cdepe — YyMEHHE YIPaBISATh CBOEH

MMO3HaBaTEIbLHOMN JACATCIBbHOCTBIO.

MCT&HpGI{MGTHBIMI/I pe3yjibTaTaM OCBOCHHWA BBIITYCKHHUKAMHA OCHOBHOM IIIKOJIBI nporpaMmhbl I10
XUMHU SABJIIAKOTCA:

1) wucnonb3oBaHWE YMEHHMH U HABBIKOB PA3JIMYHBIX BHJJAOB I[MO3HABATEIBHON JEATEIHLHOCTH,
MIPUMEHEHHE OCHOBHBIX METOJOB MO3HAaHUS (CHUCTEMHO-WUH(POPMAIIMOHHBIM aHan3, MOACITHUPOBAHHUE)
JUISL U3YyYEHUS PA3JIMYHBIX CTOPOH OKPYXKAOIIEN JEUCTBUTEIIBHOCTH;

2) UCMOJIb30BAaHME OCHOBHBIX WHTEJUICKTYaJIbHBIX Olepainuii: (opMyJIUpOBaHHUE THIOTE3, aHAIW3 U
CUHTE3, CpaBHEHHE, O0O0O0OIlEeHHE, CUCTEMAaTHU3allvs, BBISBICHUE PUUYMHHO-CIIEICTBEHHBIX CBSI3EH,
MOMCK aHAJIOTOB;

3) yMeHue reHepupoBaTh UACH U ONPEEsaTh CPEACTBA, HEOOXOAMMBIE I UX pPealn3alliu;

4) yMmeHHe OIpeAeNsaTh IeNd W 3aJadl JesTEIbHOCTH, BBIOMpATh CpEICTBA pealu3allui Ledud U
MPUMEHSTh UX HA TPAKTHUKE;

5) ucnoab30BaHKE PA3IMYHBIX UCTOYHUKOB JIJISl TIOMYyUEHUSI XUMUYECKOU HH(OPMAIIHH.

HpeI[MeTHbIMI/I pe3ylibTaTaM OCBOCHHA BBIITYCKHHUKAMHU OCHOBHOM IIIKOJIBI nporpaMmbl 10 XUMHUU
SABJIAFOTCA:

1. B no3naBarenbHoOM cepe:

* TaBaTh OMNpEeeJICHUS U3yUEHHBIX MOHATUMN: BEIIECTBO (XUMUYECKUI AJI€MEHT, aTOM, MOH, MOJIEKYJIa,
KpUCTAJNIMYEeCKasi pEeUIeTKa, BEIIEeCTBO, MPOCThle M CJIOXKHbIE BEIIECTBA, XUMHUYecKas Qopmya,
OTHOCHUTEJIbHAsE aTOMHasi Macca, OTHOCUTENIbHAs MOJIEKYJIIpHAas Macca, BaJIEHTHOCTb, OKCHJBI,
KHUCJIOTBI, OCHOBaHMS,  COJIM, aM()OTEepHOCTh, HHIUKATOP, MEPUOJUIECKUN 3aKOH, MEPUOIUIECKAS
cUCTeMa, Mepuoanyeckas TadauIa, U30TOMbl, XUMUYECKasi CBA3b, JIEKTPOOTPULIATEIILHOCTh, CTEIICHb



OKHUCJICHUA, BHGKTpOJ'II/IT); XUMHUUYCCKad pCarKuusa (XI/IMI/I‘-ICCKOG YPaBHCHHC, I€HECTUYCCKasa CBA3b,
OKHCJICHUC, BOCCTAaHOBJICHUC, SJICKTPOJIUTUICCKAA AUCCOIHUAIHA, CKOPOCTh XUMHYECKOU peaKHI/II/I);

* OIMCHIBATh JIEMOHCTPALIMOHHBIE M CAMOCTOSITEILHO IPOBEACHHBIE SKCIIEPUMEHTHI, UCIOIb3Ysl JUIs
3TOr0 €CTECTBEHHBIN (PYyCCKUM, pOJAHON) SI3bIK U SI3bIK XUMUMU;

* OIIUCBIBATb M pa3JIn4aTb HM3YUYCHHBIC KJIACChlI HCOPTaHHYCCKUX COQHPIHCHPIIZ, IIPOCTHIC U CJIOJKHBIC
BCIICCTBA, XUMHNYCCKUC PCAKIINH,

: KJ'IaCCI/I(bI/II_II/IpOBaTI) HN3YyUYCHHBLIC 00BEKTHI U SIBJICHHS,

HA0JII0/1aTh JIEMOHCTPUPYEMBIE M CAMOCTOATEIBHO MPOBOAMMBIE ONBITHI, XUMUYECKHE PEaAKIIHH,
MIPOTEKAIOIINE B IPUPOJE U B OBITY;

© ACIaTh BBIBOABI W YMO3AKJIIOYCHUA U3 H3.6J'IIOI[CHI/II\/'I, HN3YYCHHBIX XUMHUUYCCKUX SaKOHOMepHOCTCﬁ,
IMPOTHO3UPOBATH CBOMCTBA HCHU3YYCHHBIX BCHICCTB 110 aHAJIOTHH CO CBOMCTBaAMU HN3YYCHHBIX;

CTPYKTYpUpPOBaTh HM3YUYEHHBIM MaTepHal M XUMHUYECKYI HH(OpMAIUIO, MOIYYEHHYIO M3 JIPYTUX
HMCTOYHUKOB;

* MOJICJIMPOBATh CTPOCHHE aTOMOB JJICMEHTOB MEPBOTO0 — TPETHETO MEPUOIOB (B pPaMKax H3yUYCHHBIX
nosioxkeHui reopun 3. Pezepdopmaa), ctpoeHne mpocTenmmx MOIeKyl.

2. B 11eHHOCTHO-OpUEHTAIIMOHHOH cdepe:

* @aHAJIM3UPOBATh U OIEHUBATH MMOCJCACTBHS ISl OKPYIKAIOIMIEH cpeabl OBITOBOM M TIPOU3BOICTBEHHOM
JIeSITEIbBHOCTH YeJIOBEKa, CBA3aHHOMU C TIepepaOdO0TKON BEIIECTB.

3. B tpynoBoii chepe:

* IPOBOJUTDH XUMHYECKUHU OKCIICPHUMCHT.

4. B cdepe 6e30macHOCTH KUZHEACITEIHHOCTH:

OKa3bIBaTh TMEPBYIO IOMOIIb IPH OTPABJICHUSX, OXKOTaX M JPYrHX TpaBMax, CBS3aHHBIX C
BEIIIECTBAMU U JIAOOPATOPHBIM 000pPYO0BAHHUEM.

Buinycknuk nayuumcs:
* XapaKTepHU30BaTh OCHOBHBIE METObI TIO3HAHUS: HAOIIOACHNE, H3MEPEHHUE, SKCTIEPUMEHT;

* OINHUCHIBAaTh CBOMCTBA TBCPABIX, KUAKUX, F&3006p33HBIX BCUICCTB, BBIACIIAA HX CYHICCTBCHHBIC
IIPU3HAKU;



¢ PACKPBIBATb CMBICJI OCHOBHBIX XUMHWYCCKUX MMOHSITHUI «aTomM», «KMOJICKYJIa», «XUMHYECKUMN QJICMCHT»,
«IIPOCTOC BCIHICCTBO», «CJIOXHOC BCHICCTBO», «BAJICHTHOCTb», «XMMHYCCKAA pPCAKLHA», HUCIOIb3YyS
3HAKOBYIO CUCTEMY XHUMHUU;

* pacKpblBaTb CMBICI 3aKOHOB COXPAaHEHMsI MacChl BEILECTB, IIOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOU TEOPUH;

® pas3in4daTtb XUMHUYCCKUC U (1)I/I3I/I‘IGCKI/IC SIBJICHUA,

¢ Ha3bIBaTb XUMHWYCCKHUC JICMCHTEI,

¢ OIIPCACIIATL COCTAaB BCUICCTB I10 UX (i)OpMYJ'IaM;

¢ OIIPCOCIIATE BAJICHTHOCTDb aTOMaA J3JICMCHTA B COCAMHCHUAX |

¢ OIIPCACIIATD THUII XUMHUUYCCKUX peaKHHﬁ;

¢ Ha3bIBAThb IPHU3HAKHU U YCJIIOBUSA ITPOTCKAHNUA XUMHUYCCKHUX peaKuHﬁ;

¢ BBIABJEATH IIPU3HAKH, CBUACTCILCTBYIOIMUC O ITPOTCKAHHUH XUMHYECKOU PCAKIUH IIPU BBIIIOJIHCHHUHN
XUMHNYCCKOI'O OIIbITA,

* COCTaBJISITH (POPMYJIbI OMHAPHBIX COCTUHEHUN;

* COCTABJISITh YPaBHEHUSI XUMHUUECKHUX PEAKIUH;

* co001aTh TIpaBMIIa 0€30MacHo paboThI MIPU MPOBEJCHUH OIBITOB;

* M10JIH30BATHCS JTAOOPATOPHBIM 000PYAOBAHUEM U TTOCYIOM;

* BBIYUCIIATh OTHOCUTEIHHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB;

* BBIYHUCIIATH MaCCOBYIO JOJI0 XHMHYECKOTO JIEeMEHTa 10 (OopMyJie COSIMHEHHUS;

* BBIYHCIIATH KOJTUYECTBO, 00BEM HIJIM MAcCy BEIIeCTBa MO KOJIUYECTBY, 00bEMY, Macce pearecHTOB WU
MPOIYKTOB pPEaKIUU;

* XapaKTepHu30BaTh (PU3NYECKUE U XMMUUYECKUE CBONCTBA MPOCTHIX BEIIECTB:
KHUCJIOPOJIa ¥ BOJOPOJA;

* [10JTy4aTh, COOMPATh KUCIOPO U BOAOPOL;

* pacro3HaBaTh OMBITHBIM ITyTEM Ia3000pa3HbIe BEUIECTBA: KMCIOPO I, BOJOPO/I;

* pacKphIBaTh CMbICH 3aKOHA ABOrajpo;

* PacKpbIBaTh CMBICI MOHATUH «TETTOBON AP PEKT peakuny, «KMOJISIPHBIA 00BEM»;

* XapaKTepHU30BaTh (U3NYECKUE U XMMUYECKUE CBOMCTBA BOJIBI;

* pacKphIBaTh CMbICH IOHATHUS «PAacCTBOPY;

* BBIYMCIIATH MacCOBYIO JOJII0 PACTBOPEHHOIO BEIIECTBA B PaCTBOPE;

* [IPUTOTOBJIATH PACTBOPHI C ONPEAEICHHON MaCCOBOM J0JIEH PAaCTBOPEHHOTO BEILECTBA;

* Ha3bIBATb COCAUHCHUA N3YUYCHHBIX KJIACCOB HCOPTAHNYCCKHUX BCIICCTB,



* XapaKTepu3oBaTh (PU3MYECKHE M XUMUYECKHE CBOMCTBA OCHOBHBIX KIIACCOB HEOPTaHMYECKHX
BEIIECTB: OKCHJIOB, KUCJIOT, OCHOBAHHUM, COJICH;

* OIIPEAEIATh NPUHAIICKHOCTD BEIIECTB K ONPEACIICHHOMY KJIACCY COCIUHEHNN;
* COCTaBJIATH (POPMYJIbI HEOPTaHUYECKUX COCAUHEHUN N3YyUEHHBIX KJIACCOB;

¢ MIPOBOAUTH OIIBITHI, TOATBCPKAAIOINC XUMHNYCCKUC CBOMCTBA N3YYCHHBIX KJIACCOB HCOPraHUYCCKUX
BCHICCTB,

* pacno3HaBaTh OMBITHBIM MyTEM PACTBOPHI KUCJIOT U IIEJI0OUYEH M0 U3BMEHEHHUIO OKPACKU UHAUKATOPA;
* XapaKTepU30BaTh B3aUMOCBSI3b MEK/y KJIaCCAMH HEOPTAHUYECKUX COCIUHECHUI;
* packpsiBaTh cMbIcH [leprnoanueckoro 3akona .M. MeHneneesa;

* 00BACHATH (PU3UUYECKHUI CMBICI ATOMHOTO (ITOPSIIKOBOT0) HOMEpPAa XUMUYECKOTO 3JIEMEHTA, HOMEPOB
rpynIibl U epuoja B nepuoanyeckon cucreme /.M. Mennaeneena;

* 00BSACHATH 3aKOHOMEPHOCTH M3MEHEHUSI CTPOCHUS aTOMOB, CBOMCTB 3JIEMEHTOB B Ipeieiax MallbIX
IIEPUOJIOB U IVIaBHBIX IMOJAIPYIIIL;

* XapaKTepu30BaTh XUMHUYECKUE 3JEMEHTHI (0T BOJOpOJA 10 KaJbIUs) HA OCHOBE MX IOJOXKEHUS B
nepuoauueckoit cucreme .M. MenaeneeBa u 0COOEHHOCTEN CTPOCHUS UX aTOMOB;

* COCTaBJISITb CXEMBbl CTPOCHHUS aTOMOB IiepBbIX 20 3JIeMEHTOB mnepuoandecko cuctembr J[.U.
Menpeneena;

® paCKpbsIBaTh CMBICJII MOHATHH: «XUMHYECKas CBA3b», «3JICKTPOOTPULATCIIBHOCTD»,
® XapaKTCpHU30BaTh 3aBUCUMOCTD (1)I/ISI/ILI€CKI/IX CBOMCTB BCHICCTB OT THUIIA KpHCTaHHHHGCKOﬁ PCIICTKH,
® OIIpCACIATb BUJ XUMHYECKOM CBS3H B HCOPraHNM4YCCKUX COCANHCHUAX

* n300paxkaTh CXEMbl CTPOCHHMSI MOJIEKYJ BEIIECTB, OOpPa30BAaHHBIX PAa3HBIMU BUIAMU XHUMHUYECKUX
CBSI3CH;

* pacCKpbIBaTb CMBICIT MMOHSATHH «HUOH», «KATHUOH», «AHHOH», «OJCKTPOJIUTLHD), «HEIJICKTPOJIUTLID?,
CQIICKTPOJIIMTHYCCKAA AUCCOUAlINA», <«OKUCIUTCIb», «CTCIICHb OKHCICHHA)» «BOCCTAHOBUTCIIb),
«OKHUCJIICHUC», «BOCCTAHOBJICHUCY

* OIPEAEIIATh CTENEHb OKUCIICHHUS aTOMa 3JIEMEHTA B COCINHEHNH;
* PaCKpbIBATh CMBICII TEOPUH DJIEKTPOIUTUUECKON JUCCOIUALINN;

* COCTaBJIATh YPABHEHUS NIEKTPOJIUTUYECKOU TUCCOLUALIMM KUCIIOT, IIEJI0YEH, COJIEH;

* 00BACHATH CYIIHOCTb MPOLIECCA IIEKTPOIUTHIESCKON TUCCOLMAIIMN U PEaKIuil HOHHOTO 0OMEHa;
* COCTaBJISITh MOJHBIE U COKPAILIEHHbIE HOHHBIE YPABHEHUS PEAKIIMM OOMEHA;

* OTIpEeAESATh BO3MOKHOCTh MMPOTEKAHUS PEAKIMI HOHHOTO OOMEHa;

* IPOBOJUTH PEAKLIMM, IIOATBEPKAAIOIINE KAUECTBEHHBIN COCTAB PA3JINYHBIX BEILECTB;

* OIPEACIIATh OKUCIUTEL U BOCCTAHOBUTEID;

¢ COCTABJATH YpaBHCHUS OKHUCIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKHHﬁ;



¢ Ha3bIBATb (baKTOpLI, BJIMSIOIINUEC HAa CKOPOCTH XUMHYECKOM pCaKunu,
° KJIaCCI/I(bI/II_II/IpOBaTB XUMHWYCCKHEC PCAKIIUU 10 PA3JIMIHBIM ITPU3HAKAM;
¢ XapaKTCpHU30BaTh B3AUMOCBA3b MCIKAY COCTABOM, CTPOCHUCM U CBOMCTBaAMM HEMCTAJIIIOB,

¢ IIPOBOOUTL OIIBITHI IIO ITOJYYCHHIO, CO6I/IpaHI/IIO U U3YUYCHHUIO XHUMHUUYCCKUX CBOMCTB Fa3006p33HBIX
BCIICCTB: YTJICKUCIIOTO I'a3a, aMMHaKa,

® paCrio3HaBaTh OIBITHBIM ITYTCM Fa3006pa3HBIC BCIICCTBA: yI‘JICKPICJIBIﬁ ra3 1 aMMHakK,
¢ XapaKTCpHU30BaTh B3AUMOCBA3b MCIKAY COCTABOM, CTPOCHUCM U CBOMCTBaAMH MCTAJIJIOB,

* Ha3bIlBaThb OPraHMYECKHE BeIIeCTBAa MO HX (opMyise: MeTaH, 3TaH, 3TWIEH, METaHOJI, ATaHOII,
TJIMIIEPUH, YKCYCHasi KUCJI0Ta, aMUHOYKCYCHasi KUCJIOTa, CT€apUHOBAsi KUCJIOTA, OJIEUHOBAs KUCIIOTA,
TJII0KO03a;

¢ OLCHUBATD BJIMAHUC XUMHUUCCKOI'O 3arpsA3HCHUA OKPY)KaIOIJ_ICﬁ CpCabl HA OpraHU3M YCJIOBCKA,
¢ I'paMOTHO 06pa1uaTLc51 C BEIIECTBAMM B IIOBCEIHECBHOM KU3HU

* OmpeaciisiTb BO3MOXHOCTL MPOTCKAHUA peaKuHﬁ HCKOTOPBIX HpeI[CTaBI/ITeJICfI OpTraHNYCCKUX
BCIICCTB C KUCIOPOIOM, BOJOPOAOM, MCTAJlJLIaMH, OCHOBAHUAMU, T'aJIOTCHAMMU.

BI)IHyCKHl/IK MOJYYUT BO3MOKHOCTD HAYYUTHCH:

¢ BBIJIBUTI'aThb U IIPOBCPATH SKCIICPUMCHTAJIIBHO T'MIIOTC3bI O XUMHUYCCKUX CBOMCTBaX BEIIIECTB HA OCHOBE
HX COCTaBa U CTPOCHUA, UX CITOCOOHOCTH BCTYIIaTh B XUMHUYCCKHC PCAKIHUH, O XapaKTCPEC U MPOAYKTaAX
PA3ITNYHBIX XUMHUYCCKUX peaKHHﬁ;

® XapaKTCpU30BaThb BCIICCTBA IIO COCTaBYy, CTPOCHUIO H CBOI>'ICTB3,M, yCTaHaBJIWBATb MNPUIUHHO-
CICACTBCHHLBIC CBA3U MCIKAY JaHHBIMHU XapPaKTCPHUCTHKAMM BCIICCTBA,

¢ COCTaBJIATh MOJICKYJIAPHBIC U ITIOJIHBIC HOHHBIC YPABHCHUA 110 COKPAIICHHBIM NOHHBIM YPAaBHCHHAM;

¢ IMPOTrHO3UPOBATH CIIOCOOHOCTH BCIICCTBA IIPOABJIATL OKHCIWUTCIIBHBIC WM BOCCTAHOBHUTCIBHEBIC
CBOMCTBA C Y4€TOM CTEIECHEN OKHUCIICHUS QJICMCHTOB, BXOAJAIIUX B €0 COCTAaB,

¢ COCTaBJIATb YpaBHCHHUA peaKuHﬁ, COOTBCTCTBYIOINUX  ITOCICAOBATCIIbHOCTH HpeBpaH_[eHI/Iﬁ
HCOPTraHNWYCCKUX BCIICCTB PA3JINIHBIX KJIACCOB;

* BBIBUTaThb M IPOBEPSITh 3KCHEPUMEHTAJIBHO TUIIOTE3bl O pE3yJbTaTaxX BO3JAEHCTBHUS Pa3INYHBIX
(akTOpOB Ha UBMEHEHHE CKOPOCTH XUMHUYECKOMN peakinu;

* HCITI0JIb30BaTh MPUOOPETEHHbIE 3HAHMS TS 9KOJOTMYECKHA IPaMOTHOTO MOBEICHUS B OKPY KaroIei
cpere;

¢ HCIIOJIB30BAaThb HpI/I06p€T€HHBIe KJIFOYCBBIC KOMIICTCHIWW ITIPH BBIIIOJIHCHUH ITPOCKTOB H y‘l€6HO-
HUCCIICAOBATCIIbCKUX 3a/1av 110 U3YUCHUIO CBOﬁCTB, crmoco0oB IMOJIYUCHUS U paCllO3HABAHUS BCUICCTB,

* 00BEKTHUBHO OLICHUBATH I/IH(I)OpMaLII/IIO 0 BCIHICCTBAX U XUMHNYCCKUX IPOLCCCAX;

* KPUTHYECKU OTHOCUTHCS K TCEBJOHAYYHON MH(POpPMAINH, HEA0OPOCOBECTHON peKilaMe B CPEACTBaxX
MaccoBOM UH(OpMaIUY;

¢ OCO3HaBaTb 3HAUYCHUC TCOPCTUICCKUX 3HAaHUU 110 XUMUU JJIsL HpaKTquCKOﬁ ACATCIIBHOCTH YCIOBCKA,



¢ COo3aaBaTb MOJACIM MW CXCEMbl IJIsI PCUHICHUSA y‘-Ie6HBIX W II03HAaBAaTCJIbHBIX 3aaad, IIOHHUMAaThb
HCO6XOILI/IMOCTB CO6J'HOI[CHI/I$I HpC,HHHC&HHﬁ, npeajraraCMbiX B HHCTPYKOUAX 110 HMCIIOJIB30BAHUTIO
JICKApCTB, CPCACTB OBITOBOM XMMHH.

2.COAEP)KAHUE YYEBHOI'O KYPCA.

8 KJIACC

|. BBenenue. 4 u

[Ipeamer xumuu. OCHOBHBIE TOHATUSA U TEOPUU XUMUH.
TexHrka 0€30MacCHOCTH Ha ypOKax XUMHUU. 3HAKOMCTBO C XMMHYECKUM 000pYyI0BaHUEM.
Jlabopamopnvie onvimur «CpaBHeHUE (PU3NYECKUX CBOMCTB BemlecTB. [[elicTBME MHIUKATOPOB Ha
BOJTy, PACTBOPBI KUCJIOT U LIEI0UYCH»
Ilpakmuueckas paboma «IIpuemsl 0OpaleHus ¢ 1a00pPaTOPHBIM 000PYIOBAHUEM

Il. Xumuyeckne 3;1eMeHTHI U BemecTBa. 11 4
OU3NYECKUE U XUMUYECKHE SIBIICHUSA. ATOMBI. MOJIEKYJIbl. XUMUYECKUE SJIEMEHTHI.
[IpocTsie u cnoxubie BemecTBa. CocTaB BeleCTB. XUMUYECKUE (HOPMYJIBIL.
ATOMHO-MOJIEKYJIIPHOE yUYeHHE B XUMUU. OTHOCUTENbHASL aTOMHAsA U MOJIEKYJISIpHAsi MacChl.
Cucrema xumuueckux sneMeHToB JI.M.Meneneena.
BanentHocTh xuMuueckux sieMeHTOB. OrmpejeneHue BaJCHTHOCTH MO (opMyliaM COETUHEHUM.
Cocrasnenue (Gpopmys 0 BaJIEHTHOCTH.
KonunuecTtBo Bemecta. Monb. MoisipHas macca.
Jlabopamopnuiii onvim «BeriecTBa MOJEKYISIPHOTO U HEMOJICKYJISIPHOTO CTPOSHUSD.

I11. Xumnueckue peakuuu. 7 4

CyHIHOCTh XMMHUYECKHUX PEAKIIUH U YCIOBHSI UX MPOTEKaHus. TeroBoi 3G heKT peakiuu.
3aKOHBI COXpaHEHUsT MacChl W DHEPruu. XHMHUYECKOoe ypaBHEeHHE. PacueTsl 1o XHMHUYECKUM
ypaBHEHUAM. THUITBI XUMHUECKUX PEAKIUMN.

V. BemiecTBa B npupo/e U TexHuke. 6 4
YucTele BelecTBa U CMECH.
PactBopsl. PactBoprMocTs BemecTB. CriocoObl BEIPaXKEHHsI KOHLEHTPAIIUH PACTBOPOB.
Jlabopamopnuiii onvim «Pa3fenenrne cMecH jKeJIe3HbIX OMUJIOK U MOPOIIKA CEPhI»
Ipaxmuyeckue pabomer «OUUCTKA 3arpsi3HEHHBIX BellecTB», «[IpurorosiieHne pacTBopa 3aJaHHOU
KOHLEHTPALIUW.
V. Ilonsitue o razax. Bozayx. Kuciopoa. I'openne. 8 u
3axonsl ['eii-Jltoccaka u ABoranpo. Bo3nyx-cMmech razoB. OTHOCHUTEIbHAS MJIOTHOCTD I'a30B.
Kucnopoa. [lonydyenne kucnopoga. XuMHUECKHE CBOWCTBA U TPUMEHEHHE KUCIOPO/Ia.
V1. OcHOBHBIC KJIacChl HEOPraHUYECKHUX coequHeHni. 11 4
Oxkcunpl. OcuoBanust. Kuciorer. Coin.
Knaccudukanus v reHeTuueckas CBsA3b HEOPraHUYECKUX BEIIECTB.
Jlabopamopuvie  onvimul «XUMHYECKHE CBOMCTBA OKCHJIOB», «XHUMHUYECKHE CBOMCTBA KHCIIOTY,
«XUMHUYECKUE CBOMCTBA OCHOBAHUI.
Ipaxmuueckas paboma «VccnegoBaHre XUMUYECKUX CBOWCTB KUCIIOT, OKCUJIOB, OCHOBAaHUI.
VII. Ctpoenne aTtoma. 4 4
CocraB atoMoB. M30Tonbl. COCTOSIHKE IEKTPOHOB B aTOME.



VIII. Ilepnoanyecknii 3akoH u nepuoandeckas cucrema JI.M.Menneneena.
3y
[IepnoguuHOCTh B U3BMEHEHUHM CBOMCTB 31eMEHTOB. [leprnoanuecknii 3akon JI.M1.MeHnneneena.
[Tepuonnueckas cuctema B CBETE TEOPUU CTPOCHHS aTOMA.
Jlabopamopnvle onvimel «I[loaTBepxaeHue aMpOTepHOCTH THAPOKCHIOB aATFOMUHUS U IUHKA
IX. Ctpoenne BemecTBa. XuMU4eckne peakiui B CBeTe JJIEKTPOHHOI Teopuu. 8 U
Xumnueckas cBia3b. KoBasentHast cBsi3b. MonHas ¢Bsa3b. CTeneHb OKUCICHUS.
Kpucrannuyeckoe coctosinue BemectBa. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUH.
X. Boaopoa. 2 4
Bonopon, ero noiyuenue u coiictBa. Bona u ee cBoiicTsa.
lIpakmuueckasn paboma «IlomydeHune BOAOPOAa U U3yUEHHUE €TO CBOMCTBY.
Xl.T'ajgorensl. 4 4
[TonoxkeHue rajgoreHoB B IMEPUOJUYECKON CHUCTEME M CTPOCHUE MX aTOMOB. ['ajloreHbl - MPOCThIE
BelIECTBA. XJIOPOBOJOPO U COJSHAS KUCIIOTA.

3. Y4yeOHO-TeMATHYECKHUH ILJIAH.

HanmenoBanue pa3znenos, TeM. Peanu3anus BocnuTaTebHOrO Koxn- Bun xontpons
NOTEHIMAajIa ypoKa (BUIbI U BO
(hopMBI e TETLHOCTH) 4acoB

kp |n/p | Cam.
pab

Benenue - YCTaHOBJICHUE IOBEPUTEIbHBIX | 2 1
OTHOUIEHUW MEXITY
MeAarorndyeckuM pabOTHUKOM U
ero o0yJaroumMucs,
CHOCOOCTBYIOLIMX TO3UTUBHOMY
BOCHIPUATHIO 00YyYaIOIIUMUCS
TpeGoBaHUH U TPOCHO
MeJJaroru4eckoro paboTHUKA,
MIPUBJICYCHUIO X BHUMaHUS K
o0cy»kx1aeMoii Ha YpoKe
uH(pOpMaIIUU, aKTUBU3ALUU X
IM03HABATEIILHOM JeSITECIIFHOCTH,
Pa3znea 1. BemecTtBa n XUMHueckne 40
SIBJIEHUSI € MO3MLHIT ATOMHO-
MOJIEKYJISIPHOTO YYeHHUsI
Tema 1. Xumuueckue 3J1eMEHTHI U - o0yXk/1eHne 00yyaromxcs 11 1 1
BEILIECTBA B CBETE aTOMHO- co0ur01aTh Ha YpOKe
MOJIEKYJISIPHOTO YUEHUS OOIIETIPUHSATHIC HOPMBI
MOBE/ICHUS, TIPAaBHJIa OOIICHUS
CO cTapmuMu (TIeAaroruaecKuMu
paboOTHUKAaMH) B CBEPCTHUKAMU
(oOyuarommMHucst ), IPUHIUIIBI
y4eOHOM TUCIUTUINHBI U
caMOOpraHu3aluu;

- IPUBJICYCHUEC BHUMAaHUA
00yyaromuxcs K HEHHOCTHOMY
ACIICKTY U3y4YacMbIX Ha YPOKax
SIBJICHU, OpraHu3alus ux
paboThI ¢ MOJTyyaeMol Ha YpPOKe




COLIMATILHO 3HAYUMOMU
uHpopmanuein —
MHUIMIPOBAHUE €€ 00CYXICHHUS,
BBICKA3bIBaHUS 00YUaIOLUMUCS
CBOEr0 MHEHHS IO €€ MOBOJY,
BBIPa0OTKH CBOETO K HEl
OTHOILICHMUS,;

- UCTIOJIb30BAHUE
BOCIUTATEIILHBIX BO3MOXKHOCTEH
cofiepKaHus y4eOHOro rpeaMera
4yepe3 IEMOHCTPAIIIO
00y4aroIIMMCs IPUMEPOB
OTBETCTBEHHOTO, I'PAKTAHCKOTO
HIOBE/ICHHSI, TIPOSIBIICHUS
4eJIOBEKOIIO0US 1
I00pOCepACYHOCTH, Yepe3
o00p COOTBETCTBYOIINX
TEKCTOB JUIS YTCHHMS, 3a/1a4 JUIs
pereHus, IpoOIEeMHBIX
CUTyauui uist 00CyKAeHUsS B
KJacce;

- IpUMEHEHHE Ha YPOKe
MHTEPAKTHUBHBIX (HOpM paboTHI C
00y4JaroIUMHUCH:
MHTEJUICKTYalIbHBIX UTP,
CTUMYJIMPYIOIINX
MO03HABATEIBHYIO MOTHBALIUIO
00yyaromuxcs; TUIaKTHIeCKOro
Tearpa, rie ToJy4eHHbIC Ha
YpOKe 3HaHUs OOBITPHIBAIOTCS B
TeaTpaJIbHBIX MIOCTAHOBKAX;
JIMCKYCCHH, KOTOpbIE Jat0T
00yyJaronMcs BO3MOKHOCTh
proOpecTH ONBIT BEIEHUS
KOHCTPYKTHBHOTO JTHAJIOTa;
rpyNIoBoi paboThl WK pabOTHI
B IIapax, KOTOpPhIE y4aT
00yyaromuxcst KOMaHIHOH
paboTe 1 B3aUMOJICHCTBUIO C
JPYTUMH 00Yy4atOLMMHCS;

Tema 2. XuMudeckue peakiuu. 3aKoH
COXpaHEHUs MACChl U DHEPTUU.

- BKJTIOUEHHE B YPOK UTPOBBIX
MpoLe1yp, KOTOPbIE IOMOTAIOT
Mo/IepKaTh MOTHBAITUIO
00y4JaroIuXCcsl K MOTYYSHHIO
3HAHWM, HATAKUBAHHIO
MO3UTUBHBIX MEKJIMYHOCTHBIX
OTHOIIICHUH B KJIacCe, IOMOTa0T
YCTaHOBJICHUIO
no0poxkenareabHOU aTMochepsl
BO BpEMsI YPOKa,

Tema 3. Meroas! U3y4eHUs: XUMUMU.




Tema 4. BemecTBa B OKpy Karomeu
HAacC MPUPOJIE U TEXHUKE.

- BKITIOYCHHE B YPOK UTPOBBIX
poIielyp, KOTOpbIe IOMOTAI0T
MOJIeP’KaTh MOTHBAIIUIO
00y4aroImuxcs K NOIyYEHHUIO
3HaHWi, HAJIA)KMUBAHUIO
MO3UTUBHBIX MEKITUIHOCTHBIX
OTHOIIICHHH B KJIacce, IOMOTaro0T
YCTaHOBIICHUIO
T0OpoKeNIaTeTbHON aTMOChEPBI
BO BpEMsI YPOKa,;

Tema 5. [lonsarue o razax. Bozmyx.
Kucnopon. 'openue.

- MOOY’KJIeHHE 00YyYaIOIIUXCs
c00JII0/1aTh HA YPOKE
OONICTTPHHSATHIC HOPMBI
MOBEJ/ICHUS, TIPABHJIA OOIICHUS
CO CTapIIUMHU (I1€AarOrHYECKUMHU
pabOTHUKAaMU) U CBEPCTHUKAMU
(oOyyarommmMucs ), TPUHIUIIBI
y4eOHON JUCIUTIINHBI U
caMOOpraHu3aIui;

- IPUBJICUCHUE BHUMAHU
00y4aromuxcs K IEHHOCTHOMY
ACIEKTy U3y4YaeMbIX Ha ypOKax
SIBJICHHUM, OpraHu3aIus ux
paboThI ¢ MOTyyaeMol Ha YpOKe
COLMAIIBHO 3HAYMMOU
uHpopmanuen —
WHUIIUUPOBAHUE €€ 00CYKIICHUS,
BBICKA3bIBAaHUS O0YUYAIOLTUMUCS
CBOET0 MHEHHS I10 €€ MTOBOLY,
BBIPAOOTKH CBOETO K Hel
OTHOIICHHSI,

- UCTIOJIb30BaHUE
BOCIIUTATEILHBIX BO3MOXKHOCTEH
coJiepKaHusl yueOHOTro ImpeaMera
yepes 1EMOHCTpaLUIo
00yyaromuMcst IpUMEpoB
OTBETCTBEHHOTI'0, IPa’KJaHCKOTO
MOBEJICHUS, TIPOSIBIICHUS
YEJIOBEKOIIOOUS U
JI00pocepAEeYHOCTH, Yepe3
10/100p COOTBETCTBYIOIINX
TEKCTOB JJIsl UTE€HUsI, 3a]1a4 IS
pelieHus, IpoOIeMHBIX
CUTYAIH 111 00CYX/IEHUS B
KJ1acce;

- IPUMEHEHHE Ha YPOKe
MHTEPaKTUBHBIX (hOpM paboTHI C
00yJarOUMUCS:
MHTEJUIEKTyallbHBIX UTP,
CTHMYJIAPYIOIITIX
MO03HABATEJbHYIO MOTHBALIUIO
00yJaronuxcs; AMITAKTHIECKOTO




Tearpa, I/ie MoJTy4YEeHHbIE Ha
YpOKE 3HaHHUS OOBITPHIBAIOTCS B
TeaTpaJIbHBIX IOCTAHOBKAX;
JIUCKYCCU, KOTOPBIE JAIOT
00y4aroImuMcsi BO3MOXKHOCTb
IIPUOOPECTH OIBIT BEICHUS
KOHCTPYKTHUBHOTO JIMAJIOTa;
IPYyNIIOBOW pabOThI WK PabOTHI
B IIapax, KOTOpbIE yyaT
00yyYarouxcsi KOMaHIHOM
paboTe U B3aMMOJEHCTBUIO C
JPYTUMH 00YyYarOIMHCS;

- BKJIIOYEHHUE B YPOK UTPOBBIX
MPOLEIYpP, KOTOPbIE TOMOTAIOT
MoJAiepkKaTh MOTHBAIUIO
00y4JaromuXxcst K MOTYyYSHHUIO
3HAHWM, HATAKUBAHUIO
MO3UTHBHBIX MEKINYHOCTHBIX
OTHOIICHUH B KJIacce, IOMOTaoT
YCTaHOBJICHUIO
n00posKenaTenbHO atMochepsl
BO BpEMsI YpOKa;

Tema 6. OCHOBHBIE KJIACChI
HEOPTraHWYECKUX COCTUHECHH.

- oOyk/1eHrne 00yUaroIuXCcs
coOiroaaTh Ha ypoke
OOIICTTPHHSATHIC HOPMBI
MIOBEJICHUS, TIPABIJIA OOIICHHUS
CO CTapIIUMU (TeJarornyecKuMu
pabOTHUKAMH) ¥ CBEPCTHHKAMHU
(oOyyarormmumMucs ), TPUHIUTIBI
y4eOHON JUCIUTIIIMHBI U
CaMOOpraHU3allnu;

- IpUBJICUEHNE BHUMaHUS
00y4armuxcs K IEHHOCTHOMY
aCIeKTy M3y4aeMbIX Ha ypoKax
SBJIGHUH, OpraHu3alus ux
paboThI ¢ OTy4aeMol Ha ypoke
COLIMAIBHO 3HAYMMOU
uHpopmanuen —
MHUIUHPOBaHUE ee 00CyKIeHus,
BBICKa3bIBAaHUS 00Y4aIOLTMHUCS
CBOET0 MHEHHUS IO €€ MOBOLY,
BBIPaOOTKH CBOETO K HEl
OTHOIIICHHS,

- UCTIOJIb30BAHUE
BOCIIUTATEIbHBIX BO3MOXKHOCTEH
cofiepykaHus y4eOHOTo IpeaMera
yepe3 JEMOHCTPALUIO
o0y4aromuMmcst IpUMepOB
OTBETCTBEHHOTO, I'PAKIAHCKOTO
MIOBEICHHS, TIPOSIBIICHUS

10




YeJIOBEKOJIIOOUS 1
T00pOCepIeYHOCTH, Yepe3
moaA00p COOTBETCTBYIOIINX
TEKCTOB /I YTCHHMS, 33124 JJIs
pelIeHus, TPOOJIEMHBIX
CUTYaIH 1J1s1 00CYXK/IEHUS B
KJIacCe;

- IPUMEHEHHE Ha YPOKe
MHTEPaKTHUBHBIX (HOpM paboTHI C
00yJaroIMMUCS:
WHTEJUICKTyalIbHBIX UTP,
CTHMYJIUPYIOLTIX
MO3HABATEIBHYIO0 MOTHBAIIHIO
00yYaroMIUXCs; TUIAKTUIECKOTO
TeaTpa, TJie MOTyYCHHbIC Ha
YPOKE 3HaHHUSI OOBITPHIBAIOTCS B
TeaTpaJbHBIX TTOCTAHOBKAX;
JIMCKYCCHH, KOTOPBIC TAI0T
00y4aronmMcs BO3MOKHOCTh
pUOOPECTH OMBIT BEICHUS
KOHCTPYKTHBHOTO JINAJIOTa;
IpyNIoOBOM pabOTHI WK pabOThI
B IIapax, KOTOPbIE y4aT
00yJaromuxcsi KOMaHIHOU
paboTe 1 B3aUMOJICHCTBUIO C
JIPYTUMU 00YYarOIUMHKCS;

Ob6o06u1aroniee MOBTOPEHHE

Pa3znea 2. BemecTrBa 1 XUMHUYeCcKHe

peakiuu B cBeTe JIeKTPOHHOM
TEOPHH.

24

Tewma 7. CTpoenue aToma.

- MO0y JIeHHE 00YyUaIOIIUXCS
co0uro1aTh Ha YpOKe
OOLIENPUHATHIE HOPMBbI
MOBEJICHUS, TIPAaBUIIa OOIEHUS
CO cTapuMu (TIearoruaecKuMu
pabOTHUKAaMH) ¥ CBEPCTHUKAMU
(oOyuarormmmMucst), IPUHILUIIBI
y4eOHOI TUCIMITIIMHBI U
caMOOpTaHu3aINH;

- BKJIFOUEHHE B YPOK UTPOBBIX
MPOIEAYP, KOTOPHIE IIOMOTAIOT
MOJJIEP>KaTh MOTHUBAIIUIO
00yJaromuxcs K MoJTy4eHUI0
3HAHUH, HATAKUBAHUIO
ITO3UTUBHBIX MCKJIINYHOCTHBIX
OTHOILIEHUH B KJIacce, IOMOTaloT
YCTaHOBJICHHIO
no0poxkenaTebHONU aTMochepsl
BO BpEMs YPOKa,

Tewma8. [lepuoanueckuit 3aKoH U

NepruoaANICCKas CUCTEMA XUMHNYCCKUX

- MoOyk/IeHre 00yJaroIuXCs
cO0JII0/1aTh HAa YPOKE




anemenToB .M. Menneneena.

00IIeTIPUHATHIE HOPMBI
MOBE/ICHUS, TIPABHJIA OOIICHUS
CO CTapIIUMHU (IT€AarOTHYECKUMHU
pabOTHUKAaMU) U CBEPCTHUKAMU
(0Oy4JaromMMUCs ), MPUHIIAITBI
y4eOHON JUCHUTIIIMHBI U
caMOOpraHu3aIuH;

- IPYBJICYCHNE BHUMAHHMS
00y4arImuxcs K IEHHOCTHOMY
aCIeKTy M3y4JaeMbIX Ha ypoKax
SIBIICHUH, OPTaHU3aIUS UX
paboTHI C TOJTy4aeMOl Ha ypOKe
COIMAILHO 3HAYNMOM
uHpopmanuen —
WHUIIUHPOBAHUE €€ 00CYKIeHUS,
BBICKA3bIBAaHUS O0YUYAIOLTUMUCS
CBOCTO MHEHHS I10 €€ TTOBOY,
BBIPAOOTKH CBOETO K HEl
OTHOIICHUS,

- HCII0JIb30BaHHE
BOCIIMTATEILHBIX BO3MOKHOCTEH
coJiep:KaHus yueOHOro mpeaMera
qyepes JIEMOHCTPAIIHIO
00y4aromuMcs IpUMepOB
OTBETCTBEHHOTO, TPAKIAHCKOTO
MTOBEICHUS, TIPOSIBIICHUS
YEJIIOBEKOJIIOOHS U
T00pOoCepIeYHOCTH, Yepe3
moA00p COOTBETCTBYIOIINX
TEKCTOB JIJIs YTCHHMS, 3134 IS
pelieHus, IpoOIeMHBIX
CUTyalui As o0CyKIeHUS B
KJjacce;

- IPUMEHEHHE Ha YPOKe
MHTEPaKTUBHBIX (hOpM paboTHI C
00yJarouMMuUCS:
MHTEJUIEKTyalIbHBIX UTP,
CTHMYJIAPYIOIITIX
MO03HABATEJIbHYIO MOTHBALIUIO
00yyJaronmxcs; TUCKyCCHUH,
KOTOpBIE JAt0T 00y4JaromMes
BO3MO>KHOCTh IIPUOOPECTH OMBIT
BE€/ICHUSI KOHCTPYKTUBHOTO
JIMajora; TpymnmnoBoi paboThI
WK paboOThI B Tapax, KOTOpbIE
y4aTt o0y4Jaromuxcsi KOMaHIHOM
paboTe U B3aMMOJACHUCTBUIO C
JIPYTUMH 00YJarOITIMHUCS;

Tema 9. CTpoeHue BelecTna.

- MoOyk/IeHre 00yJaroIuXCs
cO0JII0/1aTh HAa YPOKE




00IIEeTIPUHATHIE HOPMBI
MOBE/ICHUS, TIPABHJIA OOIICHUS
CO CTapIIUMHU (IT€AarOTHYECKUMHU
pabOTHUKAaMU) U CBEPCTHUKAMU
(0Oy4JaromMMUCs ), MPUHIIAITBI
y4eOHON JUCHUTIIIMHBI U
caMOOpraHu3aIuH;

- IpUMEHEHHE Ha ypOKe
MHTEPaKTHUBHBIX (HOpM paboTHI C
00yJaroIMMUCS:
UHTEJUICKTYalbHBIX HIP,
CTUMYJIMPYIOIINX
MI03HABATEJIbHYIO MOTHBALIUIO
00yJaloMXCs; AUCKYCCHUH,
KOTOpBIE JAI0T 00yJarouIMes
BO3MOXKHOCTH TPUOOPECTH OIIBIT
BE/ICHUSI KOHCTPYKTUBHOTO
JIMaJIora; TPyMIoBoi paboTh
WK pabOTHI B Tapax, KOTOPBIE
ydar 00y4aronmMxcs KOMaH/IHOW
paboTe ¥ B3aUMOJICHCTBUIO C
JIPYTHMHU 00y4aroIuMHUCS,

Tema 10. XuMuueckue peakiuuu B
CBETE IEKTPOHHOU TEOPHUH

- UHUIIMMPOBAHUE U MOJIEPKKa
HCCIIEN0BATEIBbCKON
JeSITeTbHOCTH 00yYaIOLIUXCs B
pamKax peajusanui UMH
WHIVBUAYAJIBHBIX U IPYNIIOBBIX
HCCJIEI0BATEIbCKUX MPOEKTOB,
YTO JJacT 00yyarommuMes
BO3MOXKHOCTh IPUOOpECTH
HaBBIK

Tema 11. Bogopoa u ero BaxxHeuime
COEINMHEHHUS.

- MHUIIUUPOBAHUC U MMOAACPIKKA
HCCIIEIOBATENIbCKOU
JIeSITEJIbHOCTH 00yYaroIuxcs B
paMKax peajd3anuu UMHU
HHIWBHUAYAJIbHBIX U T'PYIIIOBBIX
MCCIIE0BATENbCKUX MPOEKTOB,
YTO JIaCT 00YyYarOITUMCS
BO3MOXXHOCTh IIPHOOpECTH
HAaBBIK

Tema 12. I'amoreHsl.

- NOoOY>XAeHNE 00yJaroIuXcs
co0JII0/1aTh HAa YPOKE
OOIICTTPUHSATHIC HOPMBI
MOBE/ICHHUSI, TIPaBHJIa OOIICHHS
CO CTapIIUMHU (IIEAarOrHUECKUMHU
pabOTHHUKAMH) U CBEPCTHUKAMHU
(0OyUaromuMHucs ), TPUHITUTIBI
y4eOHON JUCIUTIIIMHBI U
CaMOOpraHu3aInH;




- IpUMEHEHHE Ha YPOKe
MHTEPaKTUBHBIX (HOpM paboTHI C
00yJaroIUMUCS:
UHTEJUICKTYaJbHBIX HIP,
CTUMYJIMPYIOIINX
MI03HABATEIbHYIO MOTHBALIUIO
00yYaloMXCS; AUCKYCCHUH,
KOTOpBIE JAIOT 00yJarouIMes
BO3MOXKHOCTH ITPUOOPECTH OIIBIT
BE/ICHUSI KOHCTPYKTUBHOTO
JIMaJIoTa; TPYMIoOBOi paboThI
WK paboOTHI B Tapax, KOTOPBIE
ydar 00y4aronmxcs KOMaH/ HOU
paboTe 1 B3aUMOJICHCTBUIO C
JIPYTUMHU O0YYarOIINMUCS;

Tema 13. O000LIEHNE 3HAHUI O
Han00JIee BAKHBIX XaPaKTEPUCTUKAX
BEIIECTB U XMMHUYCCKHX TPOIICCCOB.

- opranu3anus medcrsa
MOTHUBUPOBAHHBIX U
SPYAUPOBAHHBIX 00YUAIOIINXCS
HaJl UX HEYCIIEBAIOIINMHU
OJIHOKJIACCHUKaMH, JAIOLIEro
00yyJaroumMcs CoruaibHO
3HAYUMBIN OTIBIT
COTPYIHUYECTBA U B3AUMHOMN
MIOMOIIIY;

O6o0maroiee MOBTOPCHUE

- UHUIIMMPOBAHUE U MOJUIEPIKKA
HCCIIEN0BaTENbCKON
JeSITeTbHOCTH 00yYarOLIUXCs B
pamKax peain3aluy UMU
WHIVBUAYAJIBHBIX U IPYNIIOBBIX
HCCJIEIOBATEIbCKUX MPOEKTOB,
YTO JJacT 00yyarommuMes
BO3MOXKHOCTb IPUOOpECTH
HaBbIK

Bcero:

68 u.




@opmMbl 1eATeILHOCTH:

-ypOK-nymeuiecmeue,

-YPOK IKCKypcus

- yPOK-0uanoe,

-yPOK-6UKMOPUHA,

-8U0€0-YPOK,

-YPOK 0000uieHUA u cucmemamu3zayuu 3HaHuil.
-yPOK-npaKkmuuecKkas paboma

-ypOK-uzpa

-ypoK-beceoa
Konnexkmuenas, cpynnosasa paboma, paboma 6 napax, uHOUGUOYa1bHaAA.

2.COAEPKAHHUE
9 kJi1acc
HEOPI'AHMUYECKAS XUMUSA
IloBTOpeHUe BaxkHeHIIMX TeM Kypca 8 kiacca (2 yaca).
DNeKTPOHHBIE KOH(PUTYypaIuu aTOMOB. XUMUUYEcKas CBA3b. Kpucraminueckue pereTk.
XapakTepHuCTHKa JIEMEHTAa IO €ro MoJIoKeHuto B [lepuoanyueckoit cucteMe 371eMEHTOB.
Tema 1. dnexkrpoantudeckas guccounanus (11 gac).

CBeneHuss 0 pacTBOpax; OINpeEAeNieHne pPacTBOPOB, PACTBOPUTENH, PACTBOPUMOCTH, KIAacCHU(pUKAIIHS
PacTBOPOB. DIIEKTPOJIUTHI U HEIJICKTPOIUTHI. DICKTPOIUTHUCCKAS] JTUCCOIUAINS BEIICCTB B BOJHBIX
pactBopax. Honbl. Katnonel um aHwWoHBL. [udpamuas meopus pacmeopog. IACKTPOIUTHIECCKAS
JMCCOLIMAIIMS KUCIIOT, menouyeit u coneit. Crnabblie U CHIIbHBIE AIIEKTPONUTH. CTEneHb AMCCOLUAIINN.
Peaxiiuu nonnoro oomena. [ uopoaus conetl .

PacueTHble 3aga4u. PacueTsl o0 XMMUYECKUM YPAaBHEHUSIM, €CIIA OJTHO U3 PEarupyromumx
BEIIECTB JaHO B U30BITKE.

)IeMOHCTpaIII/IIII. HcnbiTanue pacTBOPOB BCHICCTB Ha OJJCKTPUUCCKYIO ITPOBOAVMOCTE. I[BI/I)KCHI/IG
HOHOB B 3JICKTPHUYCCKOM II0JIC.

JlaGopaTtopHble onbIThI. Peakiinn oOMeHa MEXIy pacTBOpaMH JIEKTPOJIUTOB.
IIpakTnueckast pabora. Peakuun MOHHOro oOMeHa.
Tema 2. OkHcIMTEIBHO-BOCCTAHOBUTE/IbHBIEC peakum (4 yaca).

OKHUCIHUTETPHO-BOCCTAHOBUTENbHBIE peakiuu. OKUCINTENb, BOCCTAHOBUTENb. (COCTaBIEHHE CXEM
ANEKTPOHHOTO OanaHca.

I[eMOHCTpaHl/II/I. OKXUCIINTEIIFHO-BOCCTAHOBUTEIILHBIC pCaKkuuru.



Tema 3. XuMuueckne peakuuu, 3aKOHOMEPHOCTH NMpoTekanus. (6 1ac.)

TennoBoit 3¢ ekt xumuueckux peakuil. Tepmoxumuueckue ypaBHeHus1. CKOpOCTh XMMUYECKUX
peakuuii. @akTOphl, BIUAIOIMINE HA CKOPOCTh XUMHUEcKON peakuuu. Katanmuzatop. OOpaTumsie
peakunu. CMeleHne XUMHYECKOT0 paBHOBECHS. BiMsiHMe TeMIiepaTyphl, JaBJICHNs, KOHIIEHTpaluy Ha
CMELIEHNE XUMUYECKOTO PaBHOBECHS.

JleMOHCTpanMu. 3aBUCUMOCTb CKOPOCTH PEAKLIUHN OT: KOHLIEHTPALMU PEarupyroluX BEeIECTB,
TEMIIEPATYPBL, IPUPOIBI PEATHPYIOIIUX BEIIECTB, KaTAIIM3aTOpa. BiMsHue KOHLIEHTpauu
pearupyrommx BeIIeCTB Ha CMELEHUE XMMUYECKOI0 PaBHOBECHSL.

JlabopaTopHble ONbITHI. 3aBUCUMOCTh CKOPOCTH PEAKLIUU OT: KOHIIEHTPALUU PEarupyromumx
BEIIECTB, TEMIIEPATYyPhI, IPUPObI PEArnPYIOIIUX BEIIECTB, KaTalln3aTopa.

IIpakTnyeckasi pa6ora. BriusiHue pa3nuuHbiX (akTOPOB HA CKOPOCTh XUMUYECKOM pEaKIInH.
Pacuernsble 3agauu. Borancienus mo TepMOXUMHUYECKUM YPABHEHHSIM.
Tema 4. I'anorensl. Iloarpynna kucaopoaa. (13 gac.)

[Tonoxenue KHucjopoga n CCpbl B HCpHOI[PI‘-IGCKOﬁ CUCTEMC XUMHYCCKUX IBJICMCHTOB, CTPOCHUC HUX
aTOMOB. AJ'IJ'IOTpOl'II/IH KHUCJIOPOJda — O30H.

Cepa. Amnmotporusi cepbl. ®Dusnueckue u XuMuyeckue cBoicTBa. Haxoxaenue B mpupoe.
[Tpumenenue ceprl. Oxcun cepsi(1V). CepoBomopoaHas U CepHUCTass KUCIOTHI U UX coiu. OKcun
cepbl(VI). Cepnas xuciora u ee conu. OKHCIUTENbHBIE CBOMCTBA KOHIIEHTPUPOBAHHOM CEPHOM
KHCJIOTBHI.

[TonoxxeHune rajJoreHOB B MEPUOAUYECKON TaONUIle M CTPOCHUE MX aTOMOB. XJjop. dusznueckue u
XUMUYECKHe CcBolcTBa Xiyopa. Ilpumenenme. XmopoBogopoa. ConsHas KHUCIIOTa W €€ COJIH.
CpaBHUTENBbHAS XapaKTEPUCTUKA TaJIOTCHOB.

JleMoHCTpauMu. 3HAKOMCTBO € OOpa3uaMu MNPUPOJHBIX XJIOPUAOB. 3HAKOMCTBO € (U3MUYECKUMHU
CBOiicTBamMu rajgoreHoB. [loiayueHnue XaopoBo1opoJa U €ro paCTBOPEHUE B BOJIE.

JlaGopaTopHble onbIThI. Pacro3HaBaHue COJISTHOW KUCIIOTHI, XJIOPUI0B, OPOMUIIOB, HOTUIOB U HOA.
BriTecHeHMe raqoreHoB ApyT ApYyroM U3 pacTBOpa UX COCTUHEHUM.

JleMOHCTpauMu. AJUIOTPOINUS KUCIOPOia U cepbl. 3HAKOMCTBO ¢ 00pa3liaMy MPUPOIHBIX CYIb(UIOB,
Cynb(haToB.

JlabopaTopHble onbIThl. PacniozHaBanue cynbhua-, CyabPur- u cynbdar-uoHOB B pacTBOPE.

PacyerHble 3agauM. BpluncieHus IO XMMMYECKMM YPAaBHEHHSM pPEAKLHUM MACChl, KOJWYECTBA
BEIIeCTBA MM O0beMa MO M3BECTHOM Macce, KOJUYECTBY BELIECTBA WJIM OOBEMY OJHOTO U3
BCTYIAIOIIMX WJIU MOJIYYAIOLINUXCS B PEAKI[UU BELIECTB.

Tema 5. Iloarpynmna a3ora u ee TMNNYHbIE npeacrapureau (10 u)

[Tonoxxenne azora u ¢ocdopa B NEPUOAUYECKON CUCTEME XMMUYECKUX DIIEMEHTOB, CTPOCHHE HX
aTOMOB. A30T, pU3nYecKue U XUMUYECKHUE CBOMCTBA, MOJyuyeHue U npuMeHenue. Kpyrosopor a3zora B
npupoae. AMmuak. @uU3nyecKue U XMMUYECKUE CBOMCTBA aMMHUakKa, MojydyeHue, npuMmeHenune. Comnu
ammonust. Oxeunpl azota(ll) u (1V). A3otnas kucnora u ee conu. OKUCIUTETbHBIE CBOMCTBA a30THOM
KHCIIOTBI.

docdop. Amtotponus pochopa. Dusnueckue u XuMrueckue cBoiictsa Gocdopa. Oxcun pochopa(V).
OprodochopHas KICIIOTa U €€ COJIH.



Munepanvnvie yoobpenus.

Jemonctpauun. [lonyyeHne ammuaka M ero pactBopeHue B Boae. O3HakomiieHHe ¢ oOpasnamu
MPUPOAHBIX HUTPATOB, PpocharTos.

JlaGopaTtopHble onbIThbl. B3anmMoneilicTBue comeld amMMOHHUS co menodamu. O3HakoMieHue ¢
a30mubiMu U hoc@opHbiMU YOOOPEHUAMU.

IIpakTHyeckue padoTbl
Pemenue skcniepuMeHTaIbHBIX 3a7a4 1o Teme «Hemerambn
Tema 6. Iloarpynna yrJepoaa (7 4)

[TonoxxeHnue yriepona U KpeMHUS B MEPUOJAUYECKON CUCTEME XMMHYECKHX JJIEMEHTOB, CTPOCHHE HX
aTOMOB. YTJIEpOJ, aJJIOTPONHbIE MOAM(PHUKALWU, (HU3MUECKHEe M XUMHUYECKHE CBOWCTBA Yriepoja.
VYrapHbplii Ta3, CBOMCTBa W (U3HOJOTHYECKOE JEWCTBHE HA OPraHM3M. YTJCKHUCIBIA Ta3, YroJibHas
KHMCJIOTa U ee coyid. KpyroBopot yriepona B mpupoe.

Kpemunii. Oxcun kpemuusi(1V). Kpemuueas kucnora u ee conu. Cmexkno. Llemenm.

JemoncTpaumnu. Kpucrammmueckue pemeTkd anMmaza M rpadura. 3HAKOMCTBO C 00paslamu
NPUPOAHBIX KApOOHATOB M CWIMKATOB. O3HaKOMIEHUe ¢ pAasiuyHbIMU —SUOAMU  MONIUBA.
O3HaxkomaeHue ¢ 8UOAMU CIMeKd.

JlabopaTopHble onbIThbl. O3HAKOMIIEHHE CO CBOMCTBAMH M B3aWMOIIPEBpAIEHUSMU KapOOHATOB H
rupokapOoHaToB. KauecTBeHHbIE peakiuy Ha KapOOHAT - U CHIIMKAT - MOHBI.

IIpakTuyeckas padora. [lomyuenue okcuna yraepona(lV) u uzyuenue ero cBoiictB. PacrosnaBanue
KapOOHATOB.

Tema 7. O61ue cBeieHUs1 00 OPraHUYECKUX COeIUHEHUAX. (5 yacos)

HepBonaqaﬂLHMe NnpeacraBJCHUA 00 OpPraHu4e€CKHuX BEIIECTBAX

IlepBoHauaIbHBIE CBEIEHUS O CTPOCHUN OpraHU4ecKuX BewecTB. OCHOBHBIE MTOJIOKEHHS TEOPUH
CTpOeHUs oprannueckux coenuneHuit A. M. bytieposa. M3omepus. YnpouienHas kiaccudukaius
OPTraHUYECKUX COCTUHEHUM.

I[IpeneabHubie yriesoaopoasl. Meran, stan. dusznueckre 1 XUMUUYECKHE cBOMCTBaA. [[pumenenue.

HenpenenabHsblie yriaeBoaopoabl. JtuineH. Pu3nueckue 1 XUMU4YecKHne cBoiicTa. IIpumenenne.
AneruneH. JIueHOBbIE YIIEBOIOPOBI.

Tonusmue o yuxknuweckux y2ne6000pooax (YUK1oaiKamvl, OEH307).

OnHoatomuble cnupThbl. Metanon. Dtanon. ®Pusndeckue cBoicTBa. PUBHOIOTHYECKOE EUCTBUE
CIIUPTOB Ha opranu3M. [Ipumenenue.

KapGonosbie kuciaorbl. ZKupbl. beakn. Yriesoasbl.

VYkcycnas kuciiora. Puznueckue csoucrtsa. [Ipumenenue.

XKupsl. Posb x&HMpoB B npoliecce 00OMEHa BELECTB B opranu3Me. KanopuiiHOCTb JKHUPOB.
Yraesoasl

I'moko3a, caxapo3a — BaKHEUINE NpeACTaBUTENN yriieBonoB. Haxoxaenue B npupone. oTtocunHTes.
Ponb r1r0K0361 B MUTaHUM U YKPEIUIEHUH 310POBBSL.



Kpaxman u nemnonosa — npupoassie noauMmepsl. Haxoxxaenne B npupone. [Ipumenenue.
beaxu.

benku — Ouononumepsl. CoctaB 6enkoB. Dynkiuu 6enkoB. Pois OenkoB B nmutanuu. [lonstue o
(dhepMeHTax U TOPMOHAX.

[Tonumepsr — BBICOKOMOJIEKYJISIPHBIE COEJIMHEHUS. [MomuaTnnes. [Tomunponuiiex.
[TonuBunmixnopua. [Ipumenenne noaMMepos.

XuMmus U 300poBbe. JIekapceTsa.

JeMoHncTpauuu. Monenu MoOJeKyl OpraHW4yecKUx COeQUHEHW. [opeHue yrieBomopoJoB H
oOHapyXeHue NpOXyKTOB HX ropenus. KauecTBeHHble peakuumum Ha STwieH. OOpasusl HepTH U
IPOAYKTOB UX mepepaboTku. KosndecTBEHHBIM ONBIT BBIAEICHHUS BOJOPOJA U3 3TUJIOBOTO CIHPTA.
PactBopenne striioBoro cnupra B Boge. IlonmyueHne u cBOMCTBa yKCyCHOW KUCIOTHI. MccimenoBanue
CBOWCTB JKHUPOB: PaCTBOPUMOCTb B BOJIE U OPraHMYECKUX pacTBOpuUTesX. KauecTBeHHbIE peakiuu Ha
ITIIOKO3y M Kpaxmasl. KayecTBeHHble peakiuu Ha Oenok. O3HaKOMIIEHHE C O0pasliaMu U3JeNui u3
MOJIUATUJICHA, TIOJUIPONUIICHA, TOJUBUHIIXJIOPUA.

JlabopaTopHble ONbITHI. DTUIIEH, €T0 MOJIy4YeHue, CBOUCTBA. Ayemusien, e2o noaydenue, C80UCMad.

Pacuernass 3apavya. YcraHOBIIeHHE TMpocCTeimeld QopMylbl BeleCTBA IO MAacCOBBIM JOJSM
AJIEMEHTOB.

Tema 8. O61mme cBoiicTBa MeTaJI0B. MeTa/u1bl IJIABHBIX M MOOOYHBIX MOATpyN (8 yacos)

ITonoxxenue METAJIOB B MIEPUOANIECKOMN CHUCTEME XUMHYECKUX DJIEMEHTOB
. 1. MenneneeBa. Metamnndeckas cBI3b. Pu3HMUECKHE M XMMHUYECKHE CBOMCTBA METaJLIOB. Psn
HaIpsHKEHUH METaITIOB.

[Tonarue o meramtypruu. CriocoOsl noxydeHuss MetayuioB. CrutaBbl (CTaslb, YyTyH, AIOPATIOMUHHM,
oponza). [Ipobrema 6€30TXOIHBIX TPOU3BOJICTB B METAJULYPTUU U OXpaHa OKPY KaoIel Cpeibl.

Hlesounbie MeTa/ibl. [[0JI0KEHHE IIEIOYHBIX METAJIOB B MEPUOJUYECKON CUCTEME U CTPOCHHUE
atoMoB. Haxoxzaenue B mpuponae. Pu3MyecKue M XMMHYECKHE CBOMCTBA. [IprMeHEHHE MEeTOYHBIX
METAJJIOB U UX COSTUHEHNH.

HlenouHo3eMesibHbIe MeTaWIbL. [lojlokKeHME WMIENTOYHO3EMENBHBIX METAILUIOB B MEPUOJANYECKOU
cucTteme U cTpoeHue aromoB. Haxoxnenue B npupoje. Kanbuuii u ero coequaeHus. JKecTkoCTh BOBI
U CIIOCOOBI €€ yCTpaHEeHUS!.

Ammomunui. [TonoxxeHue amoMUHUSA B IEPUOIUYECKON CUCTEME U CTPOEHHE ero aroma. Haxoxnenue
B npupoze. duznueckue U XUMUYECKHE CBOMCTBA altOMUHUSA. AM(OTEPHOCTh OKCUAA U THAPOKCH]IA
AIIFOMUHUSL.

Keneszo. [lonoxkenue xeneza B NEPUOAUYECKONM CUCTEME M CTPOEHME ero aroma. HaxoxkzaeHue B
npupojie. Puznveckue U XMMUYECKHE CBOMCTBA »xene3a. Okcuabl, ruapokcuasl u conu xeneza(ll) u
xeneza(lll).

JleMoHCcTpauMu. 3HAKOMCTBO € oOpa3laMy Ba)XKHEMIIUX CoJIed HaTpus, Kauus, ITPUPOIHBIX
COCIMHEHUHN KaJbLUs, PYyJaMH JKe€Je3a, COCAVUHEHUSMM alOMUHUA. B3auMoaeicTBHE HIEIOYHBIX,
LIEJIOYHO3EMEIIBHBIX METAJNIOB U AJIFOMUHUS € BOJ10M. CokMraHue »elie3a B KUCIOPOJIe U XJIope.



JlaGopaTopHbie onbIThI. [lonyueHre rupokcuaa altOMUHUS U B3aUMOJCICTBUE €ro ¢ KUCIOTaMU U
menoyamu. [lomyuenue ruapokcuaoB keneza(ll) u (lll) u B3aumopeiicTBUe WX C KUCIOTaMH U

mecjioyaMu.

Pacuernble 3ama4yu. BbUuCIeHUS MO XMMHYECKUM ypaBHEHUSM MAacChl, 00beMa WM KOJIMYECTBA
BEIIECTBA OJHOTO M3 MPOIYKTOB PEAKIIUU MO0 MACcCe MCXOMHOTO BEHIECTBA, 00BEMY HIIU KOJIHYECTBY
BEIIIECTBA, COJCPIKAIICTO OMPEICIICHHYIO JIOJII0 IPUMeECeH.

IIpakTHyeckue padoThl. PemeHne SKCiepuMEHTaIbHbIX 3a1a4 110 TeMe «MeTauib.

3. TemaTnueckoe NJIAaHUPOBaAHHUC.

Ne Tema pa3pgesa Peann3zanus BOCIUTATEJIbLHOIO Koanu | Jladop | Kont
n/n NMOTEeHINAJIA YPOKA (BHABI M (POPMBI €CTBO | aTOPH | pPoJib
NesiTeJIbHOCTH) 4acoB | ble W | HbIE
npaxkr | pado
HYEeCK | TbI
ue
paodot
bl
1. IToBTOpEHNE HEKOTOPBIX | - YCTAHOBJICHUE JIOBEPUTEIBHBIX OTHOILICHUN 2 0 0
BOIIPOCOB Kypca 8 MEXy MeIarOrH4eCKUM paOOTHUKOM H €ro
KJjlacca 00y4aroImnuMHCs, CIOCOOCTBYIOLITIX
MO3UTUBHOMY BOCIIPHUSATHIO O0YYAFOIIIUMHCS
TpeOOBaHMI U MPOCKO MEAArOTMYECKOTO
pabOTHHKA, IPUBJICYCHHUIO UX BHUMAHHSI K
o0cyxaaemMoii Ha ypoke nHGOpMaIu,
aKTUBU3AIIMU WX MMO3HABATEIHHON
NeSITeTbHOCTH;
2. DNEeKTpOoIUTHYECKast - MO0y JIeHne 00yJaromuxcsi coOI01aTh Ha 11 1 0
JMCCOLMAITUS ypoKe OOIIeNPUHSATHIE HOPMBI IOBEJCHHUS,

npaBuiia OOLIEHUS CO CTAPIIMMHU
(megarorn4eckuMu pabOTHUKAMU) U
CBEpPCTHUKaMH (00y4arOIIUMUCS ), TPUHIUIIBI
y4eOHOI TUCIMITIIMHBI U CAMOOPTaHU3aIIH;

- IPUBJICUEHUE BHUMAHUS 00YYarOIINXCcs K
[IEHHOCTHOMY aCIIeKTy U3y4aeMbIX Ha ypoKax
SIBIIGHUH, OpTaHu3alus X paboThl ¢
MOJTy4aeMOil Ha YPOKe COIUATBHO 3HAUMMOM
uH(popMaliel — UHUIIUUPOBaHUE €€
00CyXIeHUs1, BEICKa3bIBAaHUST 00YUIaIONTUMUCS
CBOETO MHEHUS T10 €€ TTOBOJTY, BEIPAOOTKHU
CBOET0 K HEell OTHOIIICHUS;

- IpUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (OpPM
paboTHI C O0YYAIOIIMMHUCS: HHTEJUICKTYJIbHBIX
UTP, CTUMYJIMPYIONIMX TTO3HABATEIIbHYIO
MOTHBAITUIO O0YYArOIIUXCS, T/IE TTOTyYeHHBIE
Ha ypOKe 3HaHHsI OOBITPHIBAIOTCS, AUCKYCCHIA,
KOTOPBIE JTAIOT 00YYAIOIUMCS BO3MOKHOCTh
PUOOPECTHU OMBIT BEIEHUS KOHCTPYKTUBHOTO
JMaJIora; rpynnoBoi paboThl Wik paboThI B
napax, KOTopble yyaT 00y4arouxcs




KOMaH/IHOW paboTe U B3aMMOJICUCTBHIO C
JPYTUMH 00Yy4arOIMMHUCS;

- IHUIIUUPOBAHUE U MOJACPIKKA
MCCJIEIOBATEIBCKOM 1eATeIbHOCTH
00yyJaroumMxcs B paMKax peaau3aiiui MU
WHAUBUAYAIbHBIX U TPYMIIOBBIX
HCCIIEA0BATEIIbCKUX MPOEKTOB, YTO JIACT
00y4JaromuMcsi BO3MOKHOCTh PUOOpeCcTH
HaBbIK

OKHUCIIUTETBHO-
BOCCTAHOBUTEJIHHBIE
peakuuu

- HCITIOJIB30BaHUEC BOCIIMTATCIIbHBIX
BO3MOKHOCTEH CcOJlepKaHus y4eOHOTO
IpeaMeTa yepe3 IEMOHCTPAIUIO
00y4aroImuMCcs IPUMEPOB OTBETCTBEHHOTO,
TpaXXJAaHCKOT'O IMOBCACHUA, ITPOSABIICHUS
YeJIOBEKOIIO0US M TOOPOCEPACYHOCTH, Yepe3
10100p COOTBETCTBYIOIIUX TEKCTOB IS
YTEHUS, 3aJ1a4 JUIs1 PEUICHUs, IIPOOJIIEMHBIX
CUTYyaIHid 715t 00CYKJICHHSI B KJIacCe;

- IPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (POPM
paboThI ¢ 00YYArOIIUMUCS: HHTEJLICKTYTbHBIX
UTP, CTUMYJIHPYIOIINX TIO3HABATECIHLHYIO
MOTHBAIUIO O0YYAFOIIUXCS; TUIAKTHIESCKOTO
Tearpa, ;JUCKYCCHI, KOTOPBIE JTAl0T
00y4aroIuMCsi BO3SMOXXHOCTD ITPHOOPECTH
OIIBIT BEACHUA KOHCTPYKTHBHOT'O AHUAJIOTA,
IpYINIIOBOW paOOThI WM pabOTHI B apax,
KOTOpBIE ydaT 00yyaroluXcsi KOMaHIHOM
paboTe U B3aMMOICHUCTBUIO C IPYTUMHU
00yJaronMMucs;

- UHUIIMMPOBAHUE U MOJJIEPIKKa
UCCIIEI0BATEIbCKON AEATEIbHOCTU
00yyaroImuxcs B paMKax peaqu3alui UMU
WH/IMBUYATbHBIX W TPYTIITOBBIX
HCCIIEI0BATEIbCKUX IPOEKTOB, YTO JAaCT
00y4aroImuMcst BO3MOXKHOCTb ITpHOOpecTn
HaBBIK

XUMUYECKUE PEAKIINH,
3aKOHOMEPHOCTH
MPOTEKAHUS.

- IPUBJICUCHUE BHUMAHUS 00YyYaromxcs K
IIEHHOCTHOMY aCIEeKTy U3y4aeMbIX Ha YPOKax
SIBIIGHUH, OpTaHu3alus X paboThl ¢
MOJTy4aeMOi Ha YPOKe COIMAIIbHO 3HAUUMOM
nH(popMalen — MHUIUUPOBAHUE €€
00CyXIeHUS, BEICKA3bIBAaHUS 00YJIAOIITUMUCS
CBOETO MHEHUS T10 €€ TTOBOJTY, BEIPAOOTKHU
CBOET0 K HEell OTHOIIICHUS;

- MPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX
(hopM pabOTHI C OOYUAIOIITIMHUCS:
WHTEIUIEKTYAIbHBIX UTP, CTUMYJIHPYIOIINX
MO03HABATEIbHYI0 MOTHBALIUIO 00YUaIOMIUXCS;
TMIAaKTHIECKOTO TeaTpa, I/ie OJTyIeHHBIC Ha
ypOKe 3HaHUS OOBITPBIBAIOTCS; IUCKYCCHH,
KOTOPBIE JTAIOT 00YYAIOIUMCS BO3MOKHOCTh
IPUOOPECTHU OMBIT BEIEHUS KOHCTPYKTUBHOTO
JIMaJIoTa; rpynnoBoi paboThl UK paboThI B




napax, KOTopble y4aT 00y4aromuxcs
KOMaHJIHOW paboTe 1 B3aMMOJICHCTBHIO C
JPYTUMH 00y4aroIUMHUCS;

- BKJIFOUEHHE B YPOK UTPOBBIX MPOLIETYP,
KOTOPBbIE TOMOTAIOT MOJAEP>KAaTh MOTHUBALIUIO
00y4aromuxcst K MOJIy4YeHHUIO 3HaHUM,
HaJTaKUBAHUIO MMO3UTUBHBIX MEKIUIHOCTHBIX
OTHOIICHUH B KJIacCe, IOMOTaloT
YCTAHOBJICHHIO TOOPOKeTaTeIbHOM
aTMocdepsl BO BpeMs ypoka

- THUIIUUPOBAHUE U MOJACPIKKA
HCCIIEIOBATENbCKOM 1eATeIbHOCTH
00yJaroIuXcsi B paMKax peann3alui HMH
WHIUBUAYATbHBIX U TPYIIOBBIX
HCCIIEA0BATENIbCKUX MPOEKTOB, YTO JACT
00y4aro1uMcsi BO3MOKHOCTh IPUOOpeCTU
HaBBIK;

lNanorenst. [Togrpynna
KHCIIOpOJa

- OOy K JIeHne 00yJaromuxcsi coOI01aTh Ha
ypoKe OOLIeNPUHATHIE HOPMBI IOBECHHS,
npaBuiia OOLIEHUSI CO CTAPIIMMHU
(meparorndecKkuMu pabOTHUKAMH) U
CBEpCTHUKAMH (00YYArOIIUMUCS ), TIPUHIIHITEI
y4eOHOM JUCIUIUIMHBI U CAMOOpPTraHU3allnu;

- IPUBJICUEHUE BHUMAHUS 00YyYaronuxcs K
[IEHHOCTHOMY aCIIeKTy U3y4aeMbIX Ha ypoKax
SIBIIGHUH, OpTaHu3alus ux paboThl ¢
MOJTy4aeMOil Ha YPOKe COIIMAIbHO 3HAUUMOM
uH(popMaliel — MHUIIUUPOBaHUE €€
00CyXIeHUs1, BEICKa3bIBaHUSI 00YUJaIOITUMUCS
CBOETO MHEHUS T10 €€ MOBOJTY, BEIPAOOTKHU
CBOEI0 K HEell OTHOIIICHUS;

- HCITIOJIB30BaHUEC BOCIIMTATCIIbHBIX
BO3MOKHOCTEH cosiepkaHus yueOHOro
MpeIMeTa Yepe3 AEMOHCTPALINIO
00yyaroImuMcs IPUMEPOB OTBETCTBEHHOTO,
TPpaXXIAHCKOT'O MOBECACHUA, ITPOSABIICHUS
YeJIOBEKOII00Us M T0OOPOCEpAEUHOCTH, Yepe3
moaA00p COOTBETCTBYIOMIUX TEKCTOB JIJIS
YTEHUs, 3a/1a4 JUIsl PELIeHNUs, TPOOIEMHBIX
CUTyalui a7l 00CYKJIEHHS B KJacce;

- IPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX
(hopm paboThl ¢ OOYJAFOIITUMUCS:
WHTEJUIEKTYalIbHBIX UTP, CTUMYJIHPYIOIINX
MTO3HABATEIFHYIO MOTHBAITHIO O0YYaONTUXCS,
I/ie TIOJTy4YeHHBIE Ha YPOKE 3HAHUS
OOBITPBIBAIOTCS ; TUCKYCCHM, KOTOpPBIE JAlOT
00yJaromuMcsi BO3MOKHOCTh IPUOOpecTH
OIIBIT BEACHUA KOHCTPYKTHBHOTO AHUAJIOTA;
TpyNHoBOi pabOTHI WK pabOTHI B Mapax,
KOTOPBIE Y4aT 00YJarOmUXCsi KOMaHTHON
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paboTe U B3aMMOJICHCTBHUIO C APYTHUMHU
00y4JarmuMuCs;

- BKJIFOYCHHE B YPOK UTPOBBIX MPOLIEIYP,
KOTOPBIE TIOMOTAIOT IOJIEPKATh MOTHBALUIO
o0yyaromuxcs K MOJyYeHHIO 3HaHUH,
HaJIQ)KUBAHUIO TIO3UTHBHBIX MEKITMYHOCTHBIX
OTHOIIECHUH B KJ1acce, IOMOTafoT
YCTaHOBJICHHIO JOOPOXKETaTeIIbHON
aTMocQepsl BO BpeMsl YpOKa,

[Toarpynmna asora u ee
TUNINYHBIE
npeaACTaBUTCIIN

- IpUBJICUEHNE BHUMAHHS 00y4JaIOMINXCs K
LIEHHOCTHOMY aCIEKTy M3y4aeMbIX Ha ypOKax
SIBJICHHI, OPraHU3aIMs X paboThI ¢
I10JIy4aeMOM Ha ypOKE COLIMAIILHO 3HAYUMOMU
uH(popMalvel — NHULMUPOBAaHUE €€
00Cy/1eHUs, BBICKA3bIBaHUS 00yUarOIIUMUCS
CBOET0 MHEHUS 110 €€ MTOBOJLY, BEIPAOOTKHU
CBOETO K HEW OTHOLICHMUS;

- HCITIOJIB30BaHUEC BOCIIMTATCIIBHBIX
BO3MOXXHOCTEH cofepxaHus y4eOHOTO
IpeMeTa Yepe3 AEMOHCTPALINIO
00y4arouuMcsi IPUMEPOB OTBETCTBEHHOTO,
rpax1aHCKoOro noBCACHUA, IMPOSABICHUA
YeN0BEKOII00US U JOOPOCepICUHOCTH, Yepes
10100p COOTBETCTBYIOIINX TEKCTOB IS
YTEeHHUSI, 3a]1a4 [Tl pEIICHHUs, TPOOIEMHBIX
CUTyalui a1l 00CYKJIEHHS B KJacce;

- IPUMEHEHHE Ha yPOKE UHTEPAKTUBHBIX (hOpM
paboThI ¢ 00YUAIOIUMUCS: MHTEIJIEKTYaIbHbIX
UTp, CTUMYJIMPYIOIINX MIO3HABATEIbHYIO
MOTHBAIMIO 00YYarOIUXCs, 1€ MOJyYeHHbIE
Ha YpOKE 3HaHUS OOBITPHIBAIOTCS ; IUCKYCCUH,
KOTOpBIE JIAIOT 00Y4aroMMCs BO3MOKHOCTh
MIPUOOPECTH OMBIT BEIEHUSI KOHCTPYKTUBHOTO
Jajora; rpymnrnoBoi paboTel WM paboThl B
napax, KOTopble y4aT 00y4aromuxcs
KOMaHJIHOW paboTe U B3aUMOJICHCTBHIO €
JIpYTUMH 00yYaroMHCS;

- opraHu3anus me@crsa MOTUBUPOBAHHBIX U
SPYIMPOBAHHBIX O0YUAIOMIMXCS HA UX
HEYCIIEBAIOIIMMHU OJHOKIACCHUKAMM,
JIAIOILETr0 00YYaIoUMMCs COLIUATBHO
3HAYUMBIN OMBIT COTPYAHUYECTBA U B3AUMHOU
IIOMOILLIY;

10

[Toarpynna yriepona

- IPUBJIEUYEHUE BHUMAHUS 00yYaromuxcs K
LIECHHOCTHOMY aCIIEKTy U3y4aeMbIX Ha YPOKax
SIBJIEHUH, OpraHu3anus ux paboTsl ¢
IIOJIy4a€MOM Ha YPOKE COLIMAJIIbHO 3HAYUMOU
nH(popmMalen — MHUIMUPOBAHUE €€
00CYX/IeHUS, BHICKa3bIBAHUS 00yYarOIIUMUCS
CBOET0 MHEHHS IO €€ MOBOJTY, BEIPAOOTKHU




CBOEI'0 K HEell OTHOIIICHUS;

- IPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX
(dhopM pabOTHI C OOYUAIOIITIMHUCS:
MHTEIUICKTYAIIbHBIX WP, CTUMYJIHPYOIINX
M03HABATEIbHYI0 MOTUBAIIMIO O0YYAIOIINXCS;
JMJIAKTUYECKOTO TeaTpa, I/ie TOJTyYCHHbIC Ha
ypOKE 3HaHUs OOBITPHIBAIOTCS B TEATPATBHBIX
MOCTAHOBKAX; IUCKYCCUH, KOTOPBIE TAIOT
00y4aroIIMMCsl BO3MOXKHOCTB IIPHOOPECTH
OTIBIT BEJICHUSI KOHCTPYKTUBHOTO JIUAJIOTa;
IPYIIOBOM PabOTHI MM PabOTHI B Mapax,
KOTOPBIE y4aT 00yJaromuXxcss KOMaHHON
paboTte U B3aUMOCHCTBUIO C IPYTUMHU
00yJaronuMucs;

- BKJIFOYEHHE B YPOK UT'POBBIX MPOLIENYD,
KOTOpbIE IOMOT'al0T MOJIEP>KaTh MOTHBALIUIO
o0Oy4aromuxcst K MoJIyYeHHUI0 3HaHUM,
HaJIaXKMBAHUIO TO3UTUBHBIX MEXIIMYHOCTHBIX
OTHOIIIEHUH B KJ1acce, IOMOTaroT
YCTAQHOBJICHUIO JOOPOXKETaTeNbHOM
aTMocdepsl BO BpeMsl ypOKa;

- opranu3anys medcTBa MOTUBHPOBAHHBIX H
9pYAUPOBAaHHBIX 00YYAIOIIMXCS HAJl UX
HEYCIIEBAIOIIMMHU OJHOKIACCHUKAMM,
JIAIOILEro 00y4aroLUMMCs COLUATBHO
3HAQYUMBIN ONBIT COTPYJHUYECTBA U B3AMMHOU
IIOMOILLIH;

OO0mmue csexennsa 0o
OpPraHUYECKUX
COCONHCHUAX

- MO0y’ JIeHne 00yJaromuxcsi CoOOI01aTh Ha
YpOKe OOLIENPUHATHIE HOPMBI TOBEJICHMS,
npaBuiia OOLIEHUS CO CTAPIIMMHU
(megarorn4eckuMu pabOTHUKAMU) U
CBEpPCTHUKaMH (00y4arOIUMUCS ), TPUHIUIIBI
y4eOHOI TUCIMITIIMHBI U CAMOOPTaHU3aIIH;

- HCIIOJIb30BAHKUE BOCTIUTATEIHHBIX
BO3MOKHOCTEH costepKaHus y4eOHOTO
MpeaMeTa Yepe3 JeMOHCTPAIIUIO
00yJaroIuMCst IPUMEPOB OTBETCTBEHHOTO,
TPaXKTAHCKOTO MOBEACHHUSI, TPOSBICHUS
YEJIOBEKOJIIOOHS M TOOPOCEPACUHOCTH, Yepes
1M0100p COOTBETCTBYIOIIUX TEKCTOB IS
YTCHUA, 3aaa4 IJid PpCIICHU, HpO6HeMHBIX
CUTYyaIli 17t OOCYKJEHHS B KJIacce;

- IPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX
(dhopm paboThl ¢ OOYJAFOIITUMUCS:
WHTEJUIEKTYalIbHBIX UTP, CTUMYJIHPYIOIINX
MO3HABATEIIFHYIO MOTHBAIIMIO O0YYaIOIHXCS;




IJIe TIOJYYCHHBIC Ha YPOKE 3HAHHS
OOBITPBIBAIOTCS ; TUCKYCCHIA, KOTOPBIE JAIOT
00yJaronmMcs BO3MOKHOCTb TPHOOpECTH
OIIBIT BEACHUA KOHCTPYKTHBHOTO AHUAJIOTA,
IpYINIIOBOW paOOThI WK paOOTHI B Tapax,
KOTOpBIE ydaT 00yyaroluXxcsi KOMaHIHOM
paboTe U B3aMMOICHUCTBUIO C JPYTUMHU
00yyJaroumMucH;

OO011ue cBoiicTBa
METaJIOB. MeTallibl
IJIaBHBIX U ITOOOYHBIX
NOATPYIIT

- IPUBJICUEHUE BHUMAHUS 00yYaronuxcs K
ONCHHOCTHOMY ACIICKTY U3Y4YaCMbIX HaA YpOKax
SIBJIGHUH, OpTaHu3alus ux paboThl ¢
MOJy4aeMOM Ha yPOKE COLUAIIBHO 3HAYMMOU
uH(popMalvel — MHUIMUPOBAHUE €€
06cy>1<neH1/151, BbICKAa3bIBaHU S O6y‘IaIOH_[I/IMI/IC$I
CBOET0 MHEHUS IO €€ MOBOJTY, BEIPAOOTKHU
CBOET0 K HEeil OTHOIIICHUS;

- HCTIOJIb30BAHUE BOCITUTATEIBHBIX
BO3MOKHOCTEH costepKaHus ya4eOHOTro
peaMeTa yepe3 IEMOHCTPAIUI0
00ydaromuMcst IPUMEPOB OTBETCTBEHHOTO,
IPaXKIAHCKOTO TIOBEJICHHS, TIPOSIBIICHUS
YEJIOBEKOJIIOOMS M 10OPOCEPACUHOCTH, Yepes
oJI00P COOTBETCTBYIOIIUX TEKCTOB ISt
YTCHUA, 3aaa4 OJId pCIICHUA, HpO6H€MHI)IX
CUTYAIM JJ1s1 00CYKIICHHSI B KJIacce;

- IPUMEHEHHE HA YPOKE HHTEPAKTUBHBIX
(dhopM pabOTHI C O0YUAFOIITIMHUCS:
WHTEJUIEKTYalIbHBIX UTP, CTUMYJIUPYIOIIHUX
MO3HABATEIBHYIO MOTHBAIIAIO 00yUYaIOIINXCS;
JTUIaKTHYECKOTO TeaTpa, Iie MOJIyYeHHbIe Ha
YpOKe 3HaHUS OOBITPHIBAIOTCS B TEATPATHHBIX
MIOCTAHOBKAX; IUCKYCCUH, KOTOPBIE IAI0OT
00y4aroImuMcsi BO3MOXKHOCTh TIpro0OpecTn
OTIBIT BEICHUS KOHCTPYKTUBHOTO JMAJIOTa;
TPYIIOBON pabOThI WK PabOTHI B Mapax,
KOTOpBIE y4aT 00ydarouXcsi KOMaHTHOM
paboTe 1 B3aUMOJICHCTBUIO C IPYTUMU
00y4aroIuMuCs;

- BKJIIOYEHHE B YPOK UTPOBBIX MPOLIENYP,
KOTOpBIE TOMOTAIOT MOAEPKATh MOTHBALIUIO
o0OyJaromuxcst K MOJIyYeHHUIO 3HaHUH,
HaJI&XKMBAHUIO TO3UTUBHBIX MEXIIMYHOCTHBIX
OTHOIIIEHUH B KJIacce, IOMOTaroT
YCTAQHOBJICHHIO T0OpOKeTaTeIbHOM
aTMoc(depsl BO BpeMsl ypOKa;

- opraHu3zanus meQcTsa MOTUBUPOBAHHBIX U
SPYAUPOBAHHBIX 00YYAIOIIMXCS HAJl UX
HEYCIIEBAIOIIUMHU OJHOKIACCHUKAMM,
JIAIOILEro 00Yy4aroUMMCs COLIUATBHO
3HAQYMMBIH OIBIT COTPYAHUYECTBA U B3AMMHOU




TIOMOIIIY;

10. Bcero:

68 4.

5

3

PaznuuHbie BUABI JACATCIIbHOCTH, TaKHC KakK: CJ'IYH_IaHI/Ie 00BsACHECHUH YUYUTCIIA, CIIYIIAHUC W aHaJIn3

BBICTYIUICHUN CBOMX TOBApHUILEH; CaMOCTOsITElIbHAas paboTa ¢ YYEOHMKOM M Hay4YHO-TIOMYJISPHOM

JTUTEpaTypol; HamucaHue pedeparoB U MOKJIAA0B; HAOIIOJACHHE; MPOCMOTP Y4EOHBIX (QHUIBMOB;

aHanu3 TpaduKoB, TaOMMI, cxeM; OOBACHEHHUE HAOJIOAAEMBIX SIBIICHHM; aHAU3 MPOOIIEMHBIX

CUTyaluii; paboTa ¢ pa31aTOYHbIM MaTepUajIOM.

Dopmbl 1eATeTbLHOCTH:

-yPOK-nymeuiecmeue,

-YPOK IKCKypcus

- yPOK-0uanoz,

-yPOK-6UKMOPUHA,

-8U0€0-YPOK,

-yPOK-uzpa

-yPOK-ucciedosanue

-YPOK 0000uieHUA U cucCmemMamu3ayuu 3HaHuil
-YPOK-NPAKMUKYM

-ypokK-beceoa.
Konnexkmuenas, cpynnosasa paboma, paboma 6 napax, uHOUUOYa1bHaAA.
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