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HHOACHUTEJIBHAA 3AIINCKA



[Iporpamma 1o XuMuM Ha YpOBHE OCHOBHOTO O0OIIET0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHMI K pe3ylbTaTaM OCBOEHHsSI OCHOBHOH 00pa30BaTEeIbHOM MpPOTrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenctaBieHHbIXx B PI'OC OO0, a Taxke Ha OCHOBe (perepalibHOM
paboueii mporpaMMbl BOCITUTAHUS U C YIETOM KOHLEHIIMH IMPEToIaBaHus y4eOHOro mpeaMeTa
«Xumus» B 00pazoBaTenbHbIX opranuzamusax Poccuiickoit deneparmm.

[Iporpamma mo xumuM AT MpPEACTAaBICHHE O LEsIX, oOmell crparermu oOydeHHs,
BOCIIMTAHUS W Pa3BUTHS OOy4alOMIMXCA CpPEACTBAMH Y4YeOHOTO MpEaMeTa, YCTaHABIMBACT
00s13aTeNIbHOE TIPEIMETHOE COJIepKaHue, MPeIyCMaTPUBAET pPacHpeeiCHrue €ro Mo KiaccaM H
CTPYKTYpUPOBaHHUE IO pa3AeiaM M TeMaM MPOTpaMMbl 0 XUMHH, OTPEACIIseT KOJMUYECTBEHHbIC
M KAueCTBEHHBIC XapPaKTEPUCTHKH COJEPXKAHHS, PEKOMEHIYEeMYIO IIOCIIE0BaTEIbHOCTh
W3YUYEHHS] XUMHUH C YIETOM MEXIPEAMETHBIX W BHYTPHIIPEJIMETHBIX CBSI3EH, JIOTUKH y4eOHOTO
mporiecca, BO3PacTHBIX 0COOCHHOCTEH 00yJaromuXxcs, OMpeessieT BOZMOKHOCTH MPEeaIMeTa JTst
peanu3anyu TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTEeNbHOW MPOTPAMMBI Ha
YpOBHE OCHOBHOTO 00IIero 00pa3oBaHmsl, a TakKe TpeOOBAaHUH K pe3ylbTaraM 00ydeHUs XUMUN
Ha YpPOBHE IIeJiel W3y4eHUs TMpeIMeTa H OCHOBHBIX BHJIOB Yy4eOHO-TTO3HABATEIBHOMN
NEeSITeIbHOCTH 00Y4aroIerocst o OCBOEHUIO y4EOHOI0 COIepIKaHuUs.

3HaHUEe XUMUH CITY)KUT OCHOBOH Tl (JOPMUPOBAHHS MHPOBO33PEHHS 00YUAIOMIETOCS, €T
MIPEJCTAaBICHUI O MaTEPUAIBHOM E€JMHCTBE MHPA, BAYKHYIO POJIb UTPAIOT POPMUPYEMbIE XUMHUEH
MIPEJCTAaBICHHS O B3aMMOTIPEBPALICHUSX SHEPTUU U 00 SBOJIIONMHU BEIIECTB B TIPUPOJIE, O TYTIX
pemieHusl TIOO0ATBHBIX TPOOJIEM YCTOHYMBOTO PAa3BUTHS  UEIIOBEUECTBA CBIPHEBOH,
SHEPTEeTUIECKOH, MUIIEBOH U KOJIOTHIECKON 0€301TacCHOCTH, MPOOIIEM 3APaBOOXPAHEHHUS.

N3ydenune xumuu:

CIOCOOCTBYET peann3alii BO3MOXKHOCTEN Il CaMOPa3BUTHA U (OPMHUPOBAHUS KYJIbTYPbI
JUYHOCTH, €€ 001Iel 1 HYHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJIaJ B (JOPMHUPOBAHNE MBIIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HaBBIKOB ~ HMX  CAMOCTOSTENIbHOW  y4eOHOW  AEATENBHOCTH,  SKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHMM, HEOOXOJMMBIX Kak B IIOBCEAHEBHOM JKM3HM, Tak M B
po(hecCUOHABHON AEATENbHOCTH;

3HaKOMHUT CO CHEU(UKONH HayqHOrO MBIIUICHUS, 3aKJIaJblBa€T OCHOBBI IIEJIOCTHOI'O
B3IJIsila HAa €IMHCTBO IPHUPOJABl U YEIOBEKa, SBISETCA  OTBETCTBEHHBIM  3TaloM
B (DOPMUPOBAHUU €CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00yJaroIuxcs;

CrocoOCTBYeT (OPMHUPOBAHUIO LIEHHOCTHOI'O OTHOLIEHHMS K €CTECTBEHHO-HAYyYHBIM
3HaHUSAM, K IPUPOJE, K YEIOBEKY, BHOCHT CBOW BKJIAJ B 3KOJIOTMYECKOE 00pa3zoBaHME
oOyyaronmuxcs.

JlaHHble HampaBiIeHUS B OOy4E€HUM XMMHUU OOECHEUMBAIOTCS CHELM(PUKON COAepKaHUs
y4eOHOTO mpeaMeTa, KOTOPbIM sBISETCS MEeJIarorMueckd aJalTHPOBAHHBIM — OTPAKEHUEM
0a30B0il HayKH XUMUU HA ONPEAEIEHHOM 3Tare e€ pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHUs OPUEHTUPOBAH Ha OCBOCHUE
00y4aroMMUCs CUCTEMbI NI€PBOHAYAIBHBIX MOHATUNA XUMHUHM, OCHOB HEOPIraHWYECKON XUMHUU U
HEKOTOPBIX OTAEIbHBIX 3HAUMMBbIX HOHATHH OPraHu4ecKON XUMHH.

CtpykTypa coaep)kaHusi MPOTrpaMMBbl MO0 XMMHMU C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
nonxona k e€ mizyueHuro. ConepkaHHe CKIIAJbIBACTCS U3 CHUCTEMbI MOHATUH O XUMHYECKOM
JJIEMEHTE W BEUIECTBE U CHCTEMbl MOHATHH O XuMHuUecko peaknuu. O0e 3TH CHUCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl MO MPUHLUILY IOCIEA0BATEILHOIO Pa3BUTHs 3HAHUI Ha OCHOBE
TEOPETHUECKUX MPEACTaBICHUN Pa3HOTO YPOBHS:
aTOMHO-MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMS,

Ilepuoanyeckoro 3akona J{. 1. MeHneneeBa Kak OCHOBHOTO 3aKOHA XUMMH;
— YYEHHsI O CTPOEHUM aTOMa M XUMUYECKOH CBSI3H;
MPECTAaBICHUN 00 IEKTPOTUTHUECKON AUCCOLMAIINN BEIIECTB B PACTBOPAX.



TeopeTnueckne 3HaHUSA PACCMATPUBAIOTCS HAa OCHOBE AMIIMPUYECKH IOIYYEHHBIX U
OCMBICTICHHBIX (DaKTOB, pPa3BUBAIOTCS IMOCIENOBATEIBHO OT OJHOTO YPOBHS K JPyromy,
BBIMONHAS (DYHKIMU OOBSICHEHUS M IMPOTHO3MPOBAHMS CBOMCTB, CTPOCHHUS M BO3MOKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHHUS U TIOJYyUEHHS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMmbl IO XHMHUH CIIOCOOCTBYET (DOPMHUPOBAHMIO MPEACTABICHHUS O
XMMHUYECKOM COCTAaBISAIOIIEH HAy4HOM KAPTUHBI MHpa B JIOTMKE €€ CHCTEMHOW NPHUPOJBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAHUIO U METOJaM IO3HaHUA B Hayke. M3yueHue xumuu
MIPOUCXOJUT C IMPUBJICYEHUEM 3HAHUI U3 paHEe U3YYEHHBIX Y4E€OHBIX IPEIMETOB!
«Oxkpyxaromuit Mup», «buonorus. 5—7 knaces» u «dusuka. 7 Kaacey.

[Ipu n3yyeHnun XuMuu NpoOUCXoAuT GOpMUPOBAHUE 3HAHUI OCHOB XUMHMUYECKON HAYKH Kak
00J1acCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JIEATEIFHOCTH YEJIOBEKa U KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTYphl. 3ajiada yueOHOTO MpeaMeTa COCTOUT B (JOPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMX (DAKTOB, MOHSATHUI, 3aKOHOB U TEOPETUYECKUX
MOJIOKEHUM, JOCTYMHBIX OO0OOIIEHUI MHMpPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B
MPUOOIIEHNN K HAyYHBIM METOJ[aM MO3HAHUS [TPU U3YUEHHUH BEIECTB U XUMHUYECKUX peaklui, B
(GbopMHUpPOBAaHMM U Pa3BUTUU T[IO3HABATEJIbHBIX YMEHUW U MX IPUMEHEHHMH B Yy4eOHO-
MI03HABATEIbHON U y4eOHO-UCCIIEI0BATEIbCKON JESITENIbHOCTH, OCBOCHUH MpaBUil 0€3011aCHOTO
oOpallleHus ¢ BEIIeCTBAMHU B [TOBCETHEBHOM JKU3HHU.

[Ipy u3yyeHMH XMMHHM Ha YpOBHE OCHOBHOIO OOIEro 0Opa3oBaHMs Ba)XHOE 3HAUEHUE
MPUOOPEHN TaKue LIEH, KaK:

— ¢hopMHUPOBAHNE HMHTEIUIEKTYyaJbHO Pa3BUTON JMYHOCTH, TOTOBOW K caMOOOpa30BaHMIO,
COTPYIHHYECTBY, CAMOCTOSITEIbHOMY HPUHSATHUIO pEIICHUH, CHOCOOHOM aJanTUpOBAThCA K
OBICTPO MEHSIOUIUMCS YCIIOBUSAM KHU3HU;

— HalpaBJIEHHOCTh OOyYEHHUS Ha CHCTEMaTHYECKOe NPHOOIIeHHE OO0ydJalmmuxces K
CaMOCTOSITEJIbHOM ~ TMO3HAaBAaTEIbHONW  JEATEIbHOCTH, HAaydyHBIM  METOJaM  TO3HaHWUS,
(hopMUPYIONTUM MOTHBAITUIO U PA3BUTHE CIIOCOOHOCTEH K XUMUU;

— o0ecrieueHne YCIOBUH, CIIOCOOCTBYIOMIMX MPUOOPETCHUIO OOYYArOIIUMHUCS OTIbITa
pa3zHooOpa3HOM JesITeNbHOCTH, MO3HAHUA U CaMOIO3HAHMS, KJIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAbHOE 3HAUCHUE JJISl PA3INYHBIX BUIOB ACSITEIbHOCTH;

— ¢opmupoBanue oo1el GYHKINOHAIBHON M €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
qyclie YMEHHH OOBSCHATh M OLICHMBATh SIBJICHHS OKPYXKAIOLIErO MHpA, UCIOIb3ys 3HAHUS U
OMBIT, TIOJYYEHHbIE IPU HU3YUYEHUU XUMUU, OPUMEHSTh WX MPU pEUieHuH MnpoldieM B
MTOBCETHEBHOM KU3HU U TPYAOBOH JEATEIHHOCTH;

— ¢opMupoBaHHE y 00yJAIOMIMXCS TYMAaHUCTHUECKUX OTHOIICHUH, MTOHUMAHUS LIEHHOCTU
XMUMHYECKUX 3HAHWM I BBIPAOOTKU SKOJOTHYECKU II€JIeCO00pa3HOro MOBEJIEHUS B OBITY U
TPYIOBOM NEATEIHHOCTH B LEISIX COXPAHEHHS CBOETO 30POBBS U OKPYKAIOIIEH MPUPOTHON
Cpebl;

— pa3BUTHE MOTUBAIIMU K O0YYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHHS OOIICUETOBEYECKUX IIEHHOCTEH, FOTOBHOCTU K OCO3HAHHOMY BBHIOOPY
poQuIIs U HAMIPaBICHHOCTH JaibHeHIIero ooydeHus.

OO1ee ynCiIO 4acoB, OTBEAEHHBIX JJIS M3YYEHHs] XMMHH HAa YPOBHE OCHOBHOIO OOIMIETO
oOpa3oBanus, coctaBiseT 136 yacoB: B 8 kinacce — 68 yacos (2 yaca B Hezeno), B 9 kinacce — 68
4acoB (2 yaca B HEJIEIIO).



COJEP/KAHUE OBYYEHUA

9 KJIACC

BemecTBo u XuMHuyeckasi peakums

Ilepuoguueckuit 3akoH. Ilepuonmueckas cucreMa XMUMHYECKUX — d1aeMeHTOB [l
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B M3MEHEHHM CBOWCTB XHMMUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPHUOJOB, KalMsl, KaJIbLIUg M UX COEAUHEHUH B COOTBETCTBUH C
10JIOKEHUEM JIEMEHTOB B llepuoinueckoil cucteMe v CTPOEHUEM X aTOMOB.

Crpoenue BeliecTBa: BHUJbl XUMHUYECKON CBSI3M. THIIBI KPUCTAJUIMUECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUIA KPUCTAJUIMUECKON PEHIETKM M BUJA XUMHUYECKOUN
CBSI3HU.

Knaccupukanuss u HOMEHKJIATypa HEOPraHMYECKHX BEUIeCTB. XWUMHUYECKHE CBOWMCTBA
BEIIECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJlaccaM HEOPraHMYeCKUX COEIMHEHUH, TeHEeTHYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukanuss XuMU4ecKMX peakUuid MO pa3IuYHbIM MpHU3HAKaM (110 YUCIYy U COCTaBy
YYacTBYIOIIMX B pEaKLUMUU BELIECTB, MO TEIIOoBOMY 3((eKTy, MO HM3MEHEHHMIO CTeleHen
OKHUCJICHUS XMMUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO KaTaiuszaropa). JK30- U
SH/I0TEPMHUUYECKUE PEAKIINH, TEPMOXUMHUYECKNE YPABHEHUS.

[Tonsitne o ckopoctn xumuyeckod peakuuu. [Tonsitue 06 oOpaTMMbBIX M HEOOPAaTUMBIX
XUMHUYECKUX peakiusax. [loHsATue O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanu3e. lloHatne o xumuueckoM paBHOBecHU. @axkTOphl, BIMSIOINIME HAa CKOPOCTb
XMUMHYECKON PEAKIMH U MOJIOKEHNE XUMUYECKOTO PaBHOBECHSI.

OKHCAUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIUU, D3JIEKTPOHHBIN OadaHC OKHCIUTENbHO-
BOCCTaHOBUTEIbHON peakuuu. CocTaBieHHE YpaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxiuil ¢ UCTIOIb30BAaHUEM METO/1a AJIEKTPOHHOTO OajaHca.

Teopust >MEKTPOIUTUYECKON TUCCOLUAMU. DIIEKTPOJUTHI U HEINEKTPOJIUTHI. KaTHOHBI,
aHUOHBI. MeXaHu3M JUCCOLMAlMM BEUIECTB C pPa3JIWYHbIMM BHUAAMH XUMHYECKOW CBS3H.
Crenens aucconuanuy. CUIbHBIE U Cl1a0ble AIEKTPOJIUTHI.

Peakiun monHOro oOMeHa. YCIIOBUS MPOTEKAHUS PEAKIMii MOHHOTO OOMEHa, MOJIHBIC U
COKpaIllEHHbIE MOHHBIE ypaBHEHMS peakiuil. CBOWCTBAa KUCIOT, OCHOBAHUW MU COJIEM B CBETE
Mpe/ICTaBICHU 00 SIEKTPOIUTHYECKON uccouuanuu. KauecTBeHHbIE peaklUd Ha HOHBIL.
[Tonsatue o ruzpoinse couen.

Xumuueckuii Ikcnepumenm:

O03HAKOMIIEHHE C MOJEISAMU KPHUCTALIMYECKUX PEIIETOK HEOPraHMYEeCKUX BELIECTB —
METAJUIOB W HEMeTaUioB (rpadura M anmasza), CIOXKHBIX BEHISCTB (XJopwaa HaTpus),
HCCIEA0BAaHUE 3aBHCHUMOCTH CKOPOCTH XUMHUYECKOM pPEAKUUU OT BO3JAEHUCTBUS Pa3IMYHBIX
(bakTOpOB, HCCIEIOBAHUE AIIEKTPOIPOBOJHOCTA PACTBOPOB BEIIECTB, MPOIECCAa AUCCOIUAIMU
KHUCIIOT, IeJo4Yel W coiieil (BO3MOXKHO HCIIOJIb30BAaHME BUAECO MAaTEpHallOB), IPOBEICHUE
OTIBITOB, WITIOCTPUPYIOIIUX MPHU3HAKU MPOTEKAHWsI pPeakiuii MOHHOTO oOMeHa (oOpa3oBaHue
ocaJlka, BBIJEJIEHWE Tra3za, O0O0pa3oBaHUE BOJbl), OMBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluuil (FOpeHHe, peaklud pas3NoKEHUs, COCIUHEHUs),
pacro3HaBaHUE HEOPraHUYECKHX BEIIECTB C IMOMOIIbI) KAaueCTBEHHBIX pEAKLMil Ha HOHBI,
pELIEHNE YKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTtaJyibl U HX COeAMHEHUS

OOmast xapakrtepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE
crerneHd okucieHus. CTpoeHune M (uU3MUYecKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB.
XUMHUECKHE CBOICTBa Ha mHpuMepe Xjiopa (B3aMMOAEHUCTBHE C MeTaljaMM, HEeMEeTaJlIaMH,
miesoyamu). Xsoposoaopoa. CosisiHast KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJIyYeHHE,



npuMeHeHue. JleiicTBue xjopa 1 XJI0pOBOJOPOJIa Ha OPraHU3M YesloBeka. BaxkHelme Xiaopuast
U UX HaX0XJCHHUE B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHue u (HU3MUECKUEe CBONCTBA MPOCTHIX BEIIECTB —
KHACJIOpOAa M cepbl. AJUIOTPOIHbIE MOIU(PHUKAIIMKA KUCIOPOJa U Cepbl. XUMUYECKHUE CBOMCTBA
cepel. CepoBoJOpoJ, CTpoeHHe, (u3nyeckne M XUMHYECKHe CBoicTBa. OKCHUIBI CEphl Kak
MIPEJICTAaBUTENN KUCIOTHBIX OKCUIOB. CepHas KUCIOTa, (pU3MYecKne U XMMUYECKUE CBOMCTBA
(oOmme Kak TpeACTaBUTENS Kiacca KUCIOT M CHenuduueckue). XUMHUYECKHE PEaKIHy,
JeXalllue B OCHOBE IPOMBIIIEHHOIO CcIloco0a IMOIydeHuss CepHOM KucioTel. IIpumenenue
cepHOM KucaoThl. CoM cepHOM KUCIIOThI, KaueCTBEHHAs peaklus Ha cynbdar-uoH. Haxoxnenue
ceppl U €€ COeAMHEHUH B TMpuUpoJe. XUMHUUECKOE 3arps3HEHHE OKpPYKaolleHd cpeibl
COEJIMHEHUSIMU cepbl (KUCIOTHBIE JIOKIHU, 3arps3HEHHE BO3JyXa U BOJOEMOB), CHOCOOBI €ro
MpeI0TBpAILEHUS.

OOmast xapakrepucTuka 53jaeMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapaKTEepHbIE CTENEHU OKUCIEHMS. A30T, pacnpoCcTpaHEHHE B MpUpoAe, (U3NUecCKue U
XUMHUecKue cBoiictBa. KpyroBopoT a3zora B mpupojie. AMMUAK, €ro GU3NYECKUe U XUMHUECKHE
CBOICTBa, MoJdy4YeHue U npuMeHenre. Coiu aMMOHMS, UX (PU3NUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHasl peakuys Ha WOHbI aMMOHHA. A30THas KHCIIOTa, €€ IOJIydeHHE,
¢u3uveckne W XUMHUYECKHME CBOWCTBa (00IME Kak TMPEACTaBUTENS Kiacca KHUCIOT |
cnenuduueckue). Mcnonp3oBaHWe HUTPATOB M COJ€M aMMOHHUSI B KauyecTBE MHUHEPATIbHBIX
yaoOpeHui. XUMHUECKOe 3arpsi3sHEHNE OKPYXKAIOIIEH CPebl COSTUHEHUSIMH a30Ta (KUCIOTHBIE
JOKJH, 3arps3HEHHE BO3/yXa, MOYBBI U BOJOEMOB). Dochop, amuIOTpomHbIE MOAUPHUKAIUU
dochopa, dpusznueckue u xumuueckue coictBa. Oxcun docdopa (V) u dochopHas kucinora,
¢bu3MYecKkue W XUMHUYECKHE CBOMCTBa, mosydeHue. Mcmomb3oBanue QocdaToB B KadecTBe
MHHEPATBHBIX YI00pEeHHI.

O6mrast xapaktepucTuka ayieMeHTOoB I[VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENCHU OKUCIEHHs. YTJIEpOJ, alJIOTPOIHbIE MOIUPHUKALIMY, PACIIPOCTPAHEHUE B
npupojie, puznyueckue U XuMU4IecKue cBorcTBa. Ancopomus. KpyroBopoT yriepoaa B Ipupo/ie.
Oxcunpl yriaepona, ux (pU3NYECKUE M XMMHUYECKHE CBOMCTBA, EHCTBHE HA JKUBbIE OPIaHU3MBI,
[IOJIydeHHE U IMPUMEHEHHE. DKOJIOTHYEeCKHEe MPOoOIeMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (IV),
TUNoTe3a r100ajabHOI0 MOTEIUICHUs KIMMaTa, NapHUKOBBIA 3(dekT. YronbHas kuciora u eé
COJM, UX (U3UUECKHE U XUMHUYECKHE CBOWCTBA, MOJIydeHME U INpuMeHeHue. KadecTBeHHas
peakuus Ha  KapOoHaT-uoHbl.  Mcmonb3oBaHue  kapOOHATOB B ObITY,  MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHauanbHble MOHATUSA 00 OPraHMYECKUX BELIECTBAX KaK O COEIUMHEHHUAX yriiepoja
(MeraH, 3TaH, OSTWJEH, AalETWIEH, 3TaHOJ, TJMLEPHUH, YKCycHas Kuciota). [IpupoaHsie
UCTOYHUKH YIJIEBOJOPOJOB (YroJib, MPHUPOJHBIM Ta3, He(Th), MPOIYKTHI HX MNepepabOTKH
(OeH3uH), UX poJib B OBITY U MPOMBIIITIEHHOCTH. [ToHATHE O OMOJOrMUECK! Ba)KHBIX BELIECTBAX:
KHUpax, Oelkax, YyrieBojJax — M HMX pOJM B KU3HU 4YeJIOBEeKa. MaTepuallbHOE €IMHCTBO
OpPraHUYECKUX U HEOPraHUUYECKHX COEAUHEHHH.

Kpemuuii, ero ¢usuueckue M XUMHUYECKHE CBOICTBA, MOJIyd€HHE U IPUMEHEHHUE.
CoenuuHenuss kpemHus: B mpupoge. OOmme npencraBienuss o0 oxcuae kpemuus (IV) u
KpeMHHEBOH kucnoTe. CHIIMKAThI, UX UCIIOJIb30BaHKE B OBITY, B IPOMBILIUIEHHOCTH. BaxkHeiue
CTpOMTENbHbIE MaTepHalibl: KEepaMHKa, CTEKJO, LeMEHT, OeToH, jxene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BAaHUSI CTPOUTEIBHBIX MAaTEPHATIOB B TOBCEJHEBHOM KU3HU.

Xumuueckuii Ikcnepumenm:

u3yueHre oOpa3loB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISIHOM KUCIOTHI, IPOBEICHUE
Ka4eCTBEHHBIX PEaKLUi Ha XJIOPUI-MOHBI M HaONIOJeHHE NMPU3HAKOB UX MPOTEKAHUS, OTBITHI,
oTpakaronye (U3NYeCKue U XMMUYECKHE CBOWMCTBA TaJlOT€HOB M MX COEAMHEHHH (BO3MOXKHO
HCIOJb30BAHME BHUIEOMATEPUAIOB), O3HAKOMJIEHHE C 00pa3lamMu XJIOpUAOB (raJIoreHHJIOB),
O3HaKOMJIEHHE ¢ oO0pa3lamMu cepbl U €€ COeAMHEHUSIMH (BO3MOXKHO HCHOJIb30BAHUE
BHJIeOMAaTepHaIIOB), HAOIIOAEHUE TIpoliecca oOyTrIIMBaHuUs caxapa MoJj JeicTBHeM



KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI, U3yUYCHHE XUMHUYECKUX CBONCTB pa30aBICHHON CEpHOM
KHUCIIOTBI, TIPOBEJICHUE KAaYeCTBCHHOW peakIu Ha CyiabpaT-uoH W HAOIIOACHHE MpU3HAKa e&
MPOTEKaHMsl, O3HAKOMJICHHE C (PU3NYECKUMHU CBOMCTBaAMH a30Ta, (pocdopa M MX COCTUHEHUI
(BO3MOXKHO HCIIOJIb30BaHHE BUCOMATEPHAIIOB), 00pa3liaMy a30THBRIX M POCHOPHBIX YIOOpEeHHUH,
MoJIyueHue, CoOUpaHHWe, pAClo3HABaHWE U W3yYEHUE CBOWCTB aMMHaKa, IPOBEICHUE
KaueCTBEHHBIX pEaKIMii Ha HOH aMMOHUA U (ocdar-uoH W HU3yYeHHE MPUZHAKOB HX
IIPOTEKAHUS, B3aUMOJICHCTBUE KOHUEHTPUPOBAHHON A30THOM KHUCIOTHI C MEIb (BO3MOKHO
WCIIOJIb30BAHUE BUJICOMATEPHUATIOB), M3YYCHHE MOJIEICH KPUCTAUIMYECKUX PEIIETOK anmasa,
rpadura, ¢ymiepeHa, O3HAKOMIICHHE C TMPOLECCOM aJCOPOIMH PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM IPOTHUBOras3a, MoOJIyueHHE, COOMpaHKE, pacliO3HaBaHUE
YU M3y4YEHUE CBOMCTB YIJIEKUCIIOTO Ta3a, IMPOBEJCHME KAYECTBEHHBIX pPEaKIMii Ha KapOoHAT U
CUJIMKAT-UOHBl W W3y4YEHUE TMPU3HAKOB UX TNPOTEKAHUs, O3HAKOMJICHHE C MPOJAYKIIHEH
CUJIMKATHON TMPOMBINIJIEHHOCTH, PEIICHUE JKCIEPUMEHTANBHBIX 3a7ad 1o TeMe «Baxuenmue
HEMETAJIJIbl U UX COCTMHEHUSI.

MeTaJuibl M UX COETUHEHUSI

OO0mrast xapakTEepUCTHUKAa XUMHUYECKHUX OJJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU WX
noJjiockeHud B [lepuoanueckoi cucreMe xumuueckux anemeHToB . . Menaeneesa u ctpoeHus
atoMoB. CTpoeHHME MeTaUIOB. MeTajuinueckas CBA3b W METaJUIMYecKas KpUCTAJIMYecKas
pemeéTKa. DNEKTPOXUMHUYECKUUA Pl HaNpsKEHUH MeTauioB. PU3MYECKHE W XUMHYECKHE
cBoiicTBa MeTauioB. O0mue crnocoOwl mosrydeHus: MeTaymioB. [[oHATHE O KOPPO3WH METaJUIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBsl (CTalb, 9YyTryH, JIOPATIOMUHUN, OpOH3a) U
WX TIPUMEHEHUE B OBITY W MIPOMBIIILJIEHHOCTH.

[[lenounble MeTabl: NoJIokKeHHUe B [leproanyeckoil cucteMe XMMUYECKUX 3JeMeHTOB /1.
N. MenaeneeBa, CTpoeHUE UX aTOMOB, HaxXOXKJIE€HHE B mpupoje. PU3NYECKUE U XUMUYECKHUE
CBOICTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COCIMHEHUM.

[[lenoyHO3eMeNbHBIE METAUIbl MarHuii W Kaibluii: mnojoxkeHue B [lepuoamueckoit
cucrteMe xumMudeckux 3iaeMeHToB J[. M. MenneneeBa, cTpoeHHE MX aTOMOB, HAXOXJICHHE B
npupoae. Ouznueckue U XMMUYECKUE CBOMCTBA MarHWs U Kajibliud. BakHennime coearHeHUst
Kanbus (OKCHJI, TUAPOKCU, coin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHHUSI.

Amomunuii: nonoxkenue B Ilepuonnueckoil cucTteMe XUMHYECKHX 3JeMEHTOB /I,
N. MeHnneneeBa, cTpoeHue aroMa, HaxoXKJAeHHE B mpupoje. Punmueckue U XUMHUUYECKHE
CBOICTBa amoMUHUA. AM(POTEpHBIE CBOMCTBA OKCUIA U THAPOKCHIA ATFOMUHUSL.

Kenezo: mnonoxenne B Ilepronuueckoil cucteMe XUMHYECKHX djeMeHToB /I
N. MeHnneneeBa, crpoeHue aroMa, HaxokJaeHue B mpupojae. dusmyeckne M XUMHYECKUE
cBoiicTBa xene3a. Oxcuabl, Tuapokcu sl u conu xenesa (I1I) u xenesa (II1), ux cocras, cBoiicTBa
U MOJy4YECHHUE.

Xumuueckuii Ikcnepumenm:

O3HaKOMJICHHE ¢ oOpasllaMd METaNIOB U CIUIABOB, UX (PU3WYECKUMHU CBOICTBaMH,
W3YYEHHUE pe3yNIbTaTOB KOPPO3UU METAUIOB (BO3MOKHO HCIOJB30BaHHE BHIEOMATEPUAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHA KaJbIUsl U HATPHUS C BOJIOUM (BO3MOKHO HCIOJIb30BaHUE
BHJIEOMATEPUAJIOB), HCCIIEIOBAaHHE CBOWCTB JKECTKOM BOJBI, Mpollecca TOPEHUS jKeleza B
KUCTopoe  (BO3MOXKHO  HWCIOJB30BAaHHUE  BHIEOMATEPUANOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KalblUs, aTIOMUHMS, IUHKa, kene3a (II) u sxenesa
(IIT), memu (1), HaOnroieHne W OMUCAHKUE MPOIIECCOB OKPAIIMBAHUS TMJIAMEHH MOHAMH HATpUS,
Kanmusi U Kajblysl (BO3MOXKHO MCIOJB30BaHUE BHICOMATEPHANIOB), HCCIEAOBaHUE aM(pPOTEPHBIX
CBOMCTB TH/IPOKCUJIA AIFOMUHUS U THAPOKCUJIA [IMHKA, PEHIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10
TeMe «BaxxHeline MeTauibl U UX COSTUHEHUSD.

XuMHus U OKpPYKAIIAs cpeaa

BemectBa u maTepuasibl B MOBCEJHEBHOM KU3HU YeJOBEKa. be3omacHoe MCHob30BaHUE
BEIIECTB M XMMHUYECKUX peakiuil B ObITy. I[lepBas momoIs MpU XUMHUYECKHUX OXKOTax H
OTpPABJICHUSIX.



XUMHUYECKOE 3arps3HEHUE OKpYXKalolen cpeabl (MpeenbHas JOMYCTUMas KOHIICHTPALIHS
BemecTs, nanee — [1JIK). Posib xuMuu B pemieHnu SKOJI0THIECKIX TIPOOIIeM.

Xumuueckuii Ikcnepumenm:

M3y4eHHe 00pa3loB MAaTePUAIOB (CTEKIIO, CIUIABBI METAIIIOB, IOJMMEPHBIE MATEPUAIIHI).

Mescnpeomemmnuie ceazu

Peanuzarust MeXNpeIMETHBIX CBSI3€U MPU U3YYEHUU XUMHU B 9 KIlacce OCYIECTBIACTCS
Yepe3 MHCIOJb30BaHUE Kak OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHH, TaK U  TOHSATHH,
SIBJISTFOLIIAXCSI CACTEMHBIMU JIJIs1 OTACIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OO01ue ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAyYHBIN (paKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAJIU3,
CUHTE3, KIAacCHU(pUKAIUs, IEePUOJUIHOCTh, HAONIOJCHNE, OKCICPUMEHT, MOJICIIHPOBAHHE,
HU3MEPEHHUE, MOJIEIb, IBJICHUE, MAPHUKOBBIN 3(PPEKT, TEXHOJIOTHS, MAaTEPUAIIBI.

dusnka: wmarepusi, aToM, OJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHJA, HN30TOIbI,
pPaIMOaKTUBHOCTh, MOJICKYJA, OJICKTPUUECKUW  3apsll, TPOBOJHUKH, TOIYNPOBOIHUKH,
JUDJIEKTPUKH, (POTOAIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHHUE BEIIeCTBa, Tas,
pacTBOp, PacTBOPUMOCTh, KPHUCTAUIMYECKAss pEHIETKa, CIUIaBbl, (U3MUYECKUE BEIUYHHBI,
€AMHUIBI U3MEPEHUs, KOCMUYECKOE TTPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJTHIIE.

buonorus: ¢orocunres, napixanue, Ouocepa, KOCHUCTEMA, MHUHEpaIbHbIE YAOOpEHUs,
MHKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEILHBIC BEIIECTRA.

l'eorpadus: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHBIE TOPOJBI, TIOJIC3HBIC
HCKOTIaeMbI€, TOTUTMBO, BOJTHBIE PECYPCHI.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO OOLIero 00pa3oBaHHs
JOCTUTAIOTCS B X0Ji¢ 00YYCHHS XMMUHU B €MHCTBE Y4COHOW U BOCITUTATEIILHOM IESTEIBHOCTH B
COOTBETCTBUM C  TPAJAMIHOHHBIMA  POCCUHCKMMH  COIMOKYJIBTYPHBIMH U JIyXOBHO-
HPaBCTBCHHBIMH I[CHHOCTSIMH, MPHUHSATHIMH B OOIIECTBE MpPaBWJIAMH ¥ HOPMaMH MOBEACHUS U
CIIOCOOCTBYIOT ITPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS M COLUAITM3AIIN 00YYaIOIIUXCSL.

JIMYHOCTHBIE pe3yJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAMOUIMXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3UTHUBHBIX IIEHHOCTHBIX OPUCHTAIIMH M PACIIMPEHHE OMbITA JEATENLHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTPHOTHYECKOTO BOCTIUTAHUSI:

[ICHHOCTHOTO OTHOIICHHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY M HAYy4HOMY
HACJICIMI0, TOHUMAHHUS 3HAYCHUS XMMUYECKOW HAYKHM B JKU3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJETh JIOCTOBEPHOW MH(MOpPMAILUEH O MEePeIOBhIX JOCTHXECHUSIX M OTKPBITHSIX
MHUPOBOI U OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE
MUpa U 0OIIEeCTBa;

2) rpaKIaHCKOr0 BOCIIMTAHUS:

NPE/CTABICHUS O COLMAIBHBIX HOPMAax M MPaBWJIaX MEKIMYHOCTHBIX OTHOIICHUH B
KOJUIGKTUBE, KOMMYHHMKATHBHOH KOMIIETGHTHOCTH B OOIIECTBEHHO TMOJIE3HOH, y4eOHO-
MCCIIEJOBATENLCKON, TBOPYECKOM M IPYIHX BHUIAX AEATEIHLHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON
COBMECTHOH [IESITETBHOCTH NPU BBIMOJHECHNN Y4eOHBIX, IMO3HABATENIBHBIX 33/1a4, BBIOJHECHUN
XUMHUYECKHX IKCIIEPUMEHTOB, CO3aHUH YIEOHBIX MTPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHUIO
¥ B3aMMOIIOMOIIM B IIPOIIECCe ATOW YUeOHOH NEesTEeTbHOCTH, TOTOBHOCTH OIIGHMBATH CBOE
MOBEJICHUE M TOCTYIKM CBOMX TOBApHIIECH C MO3WIUU HPABCTBEHHBIX M IPABOBBIX HOPM C
y4€TOM OCO3HAHUS TOCIEICTBUHN TMTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMSL

MHUPOBO33PEHYECKHE  MPEJCTABICHHs O  BEHIECTBE M  XUMHYECKOH  peaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTABISIONINE OCHOBY IS
NOHUMAHUSl  CYIIHOCTM  HAay4HOM  KapTUHBI MHpa, TPEJICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS MPHPOIbI, B3aMMOCBA3AX UYEIIOBEKA C MPHPOJHOM Cpeloi, 0 poJH
XUMHH B TIO3HAHWHU 3THX 3aKOHOMEPHOCTEH;

MO3HaBaTeJIbHbIE MOTHUBBI, HANpPABJICHHbIC HA IIOJIydEHHE HOBBIX 3HAHHHA O XUMHH,
HEOOXOJMMbIe Uil OOBSCHEHUS HAONIOAAaeMbIX IPOLECCOB U SBJICHUH, NO3HABATEIbHOM,
UH(QOPMAIIMOHHOW U YUTATEIbCKOH KYIBTYpPBI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITENILHOM pabOThI
C y4eOHBIMHM TEKCTaMH, CIIPABOYHOHN JINTEPATypOH, JOCTYMHBIMH TEXHHYECKHMMHU CPEICTBAMH
MH(OPMAIIMOHHBIX TEXHOJIOTHI;

MHTEpeC K OOYYCHMIO M TO3HAHUIO, JII0OOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHOW M MCCIEOBATEIBCKON JEATENFHOCTH, K OCO3HAHHOMY BBIOOpY
HAIpaBJICHHOCTH U YPOBHS 00y4eHUs B TAJIbHEHIIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHHE IICHHOCTH JKW3HHM, OTBETCTBEHHOTO OTHOIIEGHHS K CBOEMY 3JIOPOBBIO,
YCTaHOBKM Ha 3J0POBBI 00pa3 >KM3HM, OCO3HAHHWE IIOCJIEJCTBUI M HENPUATHE BPEIHBIX
NpPUBBIYEK (YIIOTPEOIEHUS aNKOTOJIs, HApPKOTUKOB, KypeHUs), HEOOXOIUMOCTH COOIIOICHUS
npaBuil 0E30TMACHOCTH TPU OOpalIeHWH C XUMHYECKUMH BEUIECTBAMU B OBITY M pealbHON
KHU3HU;

5) TPy/0BOT0 BOCIUTAHUS:



MHTEpEC K MPAKTHUYECKOMY U3Yy4EHHIO MpodeccHii U Tpyaa pa3iudyHOTO PO, YBaKEHHUE K
TpyLy MW pe3yiapTaTaM TPYAOBOM JEATEIbHOCTH, B TOM 4YHCJIE Ha OCHOBE IPUMEHEHMS
IIPEIMETHBIX 3HaHUM 10 XWMHH, OCO3HAHHBIM BBIOOP MHAMBUIYAIbHOM TpPAaEKTOPHUU
NPOJOJDKEHUS 00pa3oBaHUs C Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMMH,
0OIIECTBEHHBIX MHTEPECOB M MOTpeOHOCTEH, ycrmeurHoi nmpodecCHuoHaIbHON AEATEIbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJIalITHPOBATHCS B MPO(ECCHOHALHON Cpejie;

6) 9KOJIOTHYECKOT0 BOCTIUTAHUS:

9KOJIOTMYECKHU LieJIeco00pa3HOe OTHOUIEHUE K MPUPOJIE KaK UCTOUHHUKY JKU3HHU Ha 3eMlle,
OCHOBE €€ CyIIECTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0pOBOro U 0O€30macHOro odpasa »KU3HHU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3UYECKOMY U IICUXHYECKOMY 3/I0pPOBBIO,
0CO3HAHME [IEHHOCTH COOIIIOJICHHS TpaBMII 0€301TacHOTO TMOBEACHUS MPH paboTe C BEIIECTBAMH,
a TAaK)KE B CUTYalUsX, YTPOXKAIOLIUX 3J0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPHUMEHSTHh 3HAHUS, NOJydaeMble MPU H3YUYEHUU XUMHH, JJIs pelleHus
3a7a4, CBSI3aHHBIX C OKPYKAIOUIEH MPUPOTHON CPEOH, ISl MOBBIIIECHHS YPOBHS 3KOJIOTHYECKOM
KYJIbTYpPbI, OCO3HAHHUS ITI00ATLHOTO XapakTepa SKOJOTHYECKUX MpOoOJeM U MyTed MX pelieHus
IIOCPEACTBOM METOJIOB XMMUH, SKOJIOTUYECKOIO MBIIUICHHS, YMEHHsI PYKOBOJACTBOBATbCS UM B
IT03HABATENbHOW, KOMMYHUKATUBHON M COLIMAJIBHON IIPAKTHUKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocrtaBe MerampeamMeTHBIX pe3yIbTAaTOB BBIACISIIOT 3HAYUMBIE I (POPMUPOBAHUS
MHPOBO33pEHHUs OOIIeHAYUYHbIE TOHATHA (3aKOH, TEOpHs, MPUHLUIN, rUNoTe3a, (akT, cucrema,
MIPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPhIe MCIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeaIMeTax U MO3BOJISIOT HA OCHOBE 3HAHUH U3 3TUX MpeaIMeToB (JOPMUPOBATH NMPEACTABICHUE O
LIEJIOCTHOM HayyHOM KapTWHE MHpa, U YHHBEpcajbHble ydyeOHbIE AeWCTBUA (IO3HABAaTENbHBIE,
KOMMYHHMKATHBHBIE, PETYISATUBHBIE), KOTOpbIe obOecreyuBaroT (HOpMHUpPOBAHUE TOTOBHOCTU K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU e TEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS

Ba3oBble JJornueckue aeiicTBus:

YMEHHSI UCIOJb30BaTh MPHUEMBI JIOTUYECKOTO MBIIUICHUS TMPU OCBOCHUU 3HAHUM:
pacKpbhIBaTh CMBICI XHMHYECKMX TIOHATHH (BBIACIATH WX XapaKTepHbIE  IMPU3HAKH,
yCTaHABIMBATh B3aMMOCBSI3b C JAPYTUMU MOHSTUSMU), UCIIOIH30BATh MOHATHUS Ui 00BICHEHUS
OT/ACIbHBIX (AKTOB W SBJIICHWM, BBHIOMPATh OCHOBAHUS M KPHUTEPUU JUISI KiIacCUpUKAITMU
XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIIMI, YCTaHABIMBATh PUYMHHO-CIIE/ICTBEHHbIE CBA3U
MeXa1y 0OBbEKTaMU U3Y4eHUs, CTPOUTH JIOTHUYECKHE PACCYXIeHUS (MHIYKTUBHbBIC, JeTyKTUBHBIE,
10 aHAJIOTHH ), JIeJaTh BIBOBI U 3aKJIFOUYCHHS;

yYMEHHE MPUMEHSTh B IMpOLlecCe MO3HAHUS MOHATUS (IpeIMEeTHbIe U MeTampeaMeTHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJENHW, HUCIOIb3yeMble B XHMHUHU, MPEOOpa30BHIBATH HIUPOKO
MPUMEHSIeMbIE B XUMHH MOJETbHbIC MPEICTABICHUS — XUMHUYECKUN 3HAK (CHMBOJ SJIEMEHTA),
xuMuueckas ¢GopMmyna W ypaBHEHHE XUMHUYECKOW peaKkIuu — TpHU peuieHHH Yy4eOHO-
MO3HABATENbHBIX 33Ja4, C YYETOM OTUX MOJENbHBIX MPEACTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKH U3Y4aeMBbIX OOBEKTOB — XHMHUYECKUX BEIIECTB U
XUMHUYECKUX PEAKIHi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CJIEJICTBEHHBIC CBS3U U
MPOTUBOPEUHS B U3y4aeMBbIX MIpOIeccaxX U SIBICHUSIX.

ba3oBble ncciienoBaTelbCKUE JeHCTBUS .

YMEHUE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHl B KAau€CTBE MHCTPYMEHTA MO3HAHMA, a
TAaK)K€ B KAaueCTBE OCHOBHI JUIsi (DOPMUPOBAHUS THIIOTE3bl MO TIPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYKICHMUII;



npuoOpeTeHUe OMbITa MO IUIAHUPOBAHHUIO, OPraHU3allMM M TPOBEJICHHUIO YYCHHYECKHX
9KCIEPUMEHTOB, YMEHHE HAOII0AATh 32 XOJI0M MPOIECCA, CAMOCTOSATENBHO IIPOTHO3UPOBAThH €r0
pe3ynbTar, (GopMyIHpOBaTh OOOOLICHHS M BBIBOJABI IO pe3ylbTaTaM MPOBEIEHHOTO OIIbITA,
HCCIe0BaHUs, COCTABIIATH OTUET O MPOJAeNIaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMEHHUE BBIOMPATh, aHAIM3UPOBATh U WHTEPIPETUPOBATh MH(POPMAITUIO PA3TUMYHBIX BHJIOB
1 (OpM MpeCTABICHUS, TOJTy4aeMYIO U3 Pa3HbIX UCTOYHUKOB (HAyYHO-TIOMYJISIPHAS JIUTEpaTypa
XMUMHMUYECKOTO COJIEp’KaHus, CIpaBOYHble MOcOOMs, pecypchbl VHTepHeTa), KpUTUYECKU
OILICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO MHPOPMAIIUIO;

YMEHHME IPUMEHSTH Pa3JInyHble METOAbI U 3aIIPOCHI IIPU NOUCKE U 0TOOpE MH(pOpMaLUU U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOAUMBIX ISl BBIIIOJIHEHHS YUYEOHBIX U I103HABATEJIbHBIX 3a/1a4
ONpeeNIEHHOr0 THUMA, NPUOOpPETeHHE OIbITa B O00JACTH MCMOJb30BaHUS HH(GOPMALMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHH, OBIAJEHUE KYJIbTYPOU aKTUBHOTO HCIIOJIB30BAHUS PA3IUYHBIX
MTOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BbIOMpaTh ONTHUMAalbHYIO (OpPMY MpeACTaBICHUS
nH(pOpPMallMd U WUTIOCTPUPOBATh pEIIaeMble 3aJaud HECIOXHBIMU CXEMaMH, AWarpaMMaMu,
npyruMu popmamu rpaduku U UX KOMOUMHAIMSAMY;

YMEHHE HCIOJIb30BaTh U aHAJIM3UpOBaTh B Ipoliecce Y4eOHON M HCCIeA0BaTEIbCKOMN
JEeSITeIbHOCTH UH(POPMAIIUIO O BIMSHUU IPOMBIIUIEHHOCTH, CEJIbCKOT0 X03S5ICTBA U TpaHCTIOPTa
Ha COCTOSIHUE OKPYKAKOLIEH TPUPOTHOMN Cpebl.

KoMMyHHKaTHUBHBIC YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS:

YMEHHS 3a/laBaTh BONPOCHl (B XoJe Jauanora M (WiIM) AUCKYCCHHM) IO CYHIECTBY
oOcyxgaemMoil Tembl, (QOPMYIMPOBATH CBOM MPEAJOKEHHUS OTHOCUTEIHHO BBIMOJTHEHUS
MpEeJI0KEHHOM 3a/1a4u;

YMEHHUSI IPEJICTABIISATh MOJTYYCHHbIE PE3YIbTAThl M03HABATEIBHON JESATEILHOCTH B YCTHBIX
U THCHBMEHHBIX TEKCTaX; JeNlaTh MPE3CHTALMIO PEe3ylIbTaTOB BBIMOJHEHUS XUMHYECKOTO
AKCIIEpUMEHTa (JTa0OpaTOPHOTO OIbITa, JTA0OPAaTOPHOW pabOTHI TO KCCIECIOBAHUIO CBOMCTB
BEIIIECTB, YI€OHOTO MPOEKTA);

yMEHHsI y4eOHOrO COTPYAHHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATEIBHOU U
HCCIIEIOBATENIbCKON AESITETbHOCTH MpPH PEIICHWH BO3HUKAIOIIUX IMPOOJeM Ha OCHOBE Yy4&Ta
oOLIMX HMHTEPECOB W COIJIaCOBaHUS MO3ULUN (0OCYXIeHHS, OOMEH MHEHHUSIMHU, «MO3TOBBIC
HITYPMbI», KOOPJMHALIMSI COBMECTHBIX JCHCTBHI, ONpeaeseHre KPUTEPUEB MO OIICHKE KauecTBa
BBITIOJTHEHHOU pabOTHI U Apyrue).

PeryisiTuBHBIe yHHMBepcaJIbHbIe yueOHbIE eiCTBHS:

YMEHHUE CaMOCTOSTEIBHO OINPENENIATh LEMH JIESTeIbHOCTH, IUIAHUPOBATh, OCYIIECTBISTH,
KOHTPOJHUPOBaTh M IPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JCSITEIBLHOCTh, BbIOMPAThH
Haubonee d¢GdeKkTuBHbIE CIMOCOOBI  pelIeHHs y4eOHBIX W TO3HABAaTENbHBIX  3ajad,
CaMOCTOSITCIIBHO COCTABJISITh WM KOPPEKTHPOBATh MPEJIOKECHHBIM aIrOPUTM JACHCTBHU IIPH
BBITIOJIHEHUH 33/IaHui ¢ y4ETOM TONyYeHHUS HOBBIX 3HAaHUKW 00 H3yd4aeMbIX OOBEKTaxX —
BEIECTBAX U PEAKIUAX, OIEHMBATh COOTBETCTBHE IMOJYUYEHHOTO Pe3y/bTaTa 3asiBICHHON IIeNH,
YMEHHE UCII0JIb30BaTh U aHATM3UPOBATh KOHTEKCTHI, IPE/IaraeMble B YCIOBHUH 3a/1aHUH.

INNPEJAMETHBIE PE3YJIbTATBI

B cocraBe mnpenMeTHBIX pe3yJabTATOB 10 OCBOGHUIO 00s3aTEIbHOTO COJEpIKAHUS,
YCTaHOBJICHHOTO JaHHON (enepanbHO pabouell mnporpaMMoi, BBLAESIOT: OCBOEHHBIE
oOyJaroIuMuCs HaydyHble 3HaHUS, YMEHUS U CIIOCOOBI AEUCTBUH, crielupuyecKue s



npeaMeTHO o0nacTu «XUMHs», BUIBI IESTEILHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €T0
MHTEPIpPETAINH, TPEOOPa30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX yIEOHBIX U HOBBIX CHUTYaLIUAX.

K koniy oOydenust B 9 Kjacce mpeIMETHBIC Pe3yiabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxarb c(HOPMHPOBAHHOCTH y 00YJAIOIIUXCSI YMEHUH:
PacKpbIBaTh CMBICII OCHOBHBIX XMMHMUYECKHX MOHSATHI: XUMUYECKUM DJIEMEHT, aTOM, MOJIEKYIa,
WOH, KaTWOH, AaHMOH, TIPOCTOE  BEIIECTBO,  CJOXXHOE  BEHIECTBO,  BAJICHTHOCTb,
ANEKTPOOTPUIIATEILHOCTh, CTENECHb OKHUCJICHHS, XUMHYECKas peaklusi, XUMHUYECKas CBA3b,
TEIIOBOM A(PPEKT PeaKIiu, MOJIb, MOJSPHBIH 00BEM, PacTBOP, ICKTPOIMTHI, HEIICKTPOIHTHI,
ANIEKTPOJIUTAYECKAST JTUCCOIMAIUS, PEAaKIMd HMOHHOTO OOMEHa, KaTaau3aTrop, XHUMHUYECKOe
paBHOBecHe, oOOpaTUMble M HEOOpaTUMBbIE PEAKIMU, OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peaklny, OKHUCIUTENb, BOCCTAHOBUTEIb, OKHCIEHHE W BOCCTAHOBJICHUE, aJUIOTPOIHS,
aM(}OoTepHOCTh, XMUMUYECKasl CBsI3b (KOBaJE€HTHAs, MOHHAS, METAJUTMYECKAs), KPUCTAITUNYECKAs
pemeéTka, KOpPpO3Hsli METAJIOB, CIUIaBbl, CKOPOCTh XHUMHUYECKOW pEaKIuu, MpeaesIbHO
nonyctumas koHuentpauus [IJIK BemecTsa;
WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUUECKHUX MOHATHI U TPUMEHSITh 3TH TIOHSTHUS TIPU
OTIMCAHUU BEIECTB U WX MPEBPAIICHUI;
WCIIOJIb30BaTh XMMUUYECKYI0 CHMBOJIMKY JUJISI COCTaBJEHHUs (POPMYyN BEIIECTB M ypaBHECHUM
XUMUYECKUX PEAKIUH;
OTIPENIETIATh BaJCHTHOCTh M CTENEHb OKHUCJICHHUS XHMHUUYECKHX OJJIEMEHTOB B COCIUHEHHUSX
pPa3IMYHOTO COCTaBa, MPUHAUICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COSAUHEHUN I10
dhopmynam, BUJ XUMAYECKON CBsI3M (KOBAJICHTHAs, HOHHAS, METAJUTMYECKAs) B HEOPTAaHMIECKUX
COEIMHEHUSX, 3aps]l MOHA MO XUMHUYECKOW (opmyse, XapakTep CpeAbl B BOJHBIX PacTBOpPax
HEOPraHUYECKUX COCTUHEHHM, TUIl KPUCTANIMYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA,
packpsiBaTh cmbica l[lepumoanueckoro 3akona JI. M. MengeneeBa W I€MOHCTPUPOBATH €ro
MOHMMAaHKe: OMUCHIBATh W XapakTepu3oBaTh Tabmuunyio ¢opmy llepuoanueckoit cucTeMbl
XMUMHMUYECKUX AJIEMEHTOB: pa3inyaTh MOHATUSA «TJIaBHas MoArpymnmna (A-rpymnmna)» U «rmoboyHas
noarpynma (b-rpynma)», manble ¥ OOJIbIIME TEPUOIBI, COOTHOCHTH 0003HAYCHHMS, KOTOPHIC
UMEIOTCS B MEPHOJMYECKON TabiauIle, ¢ YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XMUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apdll sipa, o0lee Yncio 3JIEKTPOHOB U paclpeesieHne ux
T10 3JIEKTPOHHBIM CJIOSIM), 0OBACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB
U UX COCIUHEHHI B Ipejenax MajblX MEpUOJOB U TJIaBHBIX HMOATPYII C YYETOM CTPOCHUS HX
aTOMOB;
KJIaCCU(UIIMPOBATh XUMHUECKHUE 3JIE€MEHTHI, HEOPraHW4YeCcKHe BEIIeCTBA, XMMHUUECKUE PeaKlnuu
(Mo 4YMcay M COCTaBy YYacTBYIOUIMX B pEaKIHMH BEUIECTB, MO TEIUIOBOMY 3(QexTy, ™o
M3MEHEHUIO CTENEHEH OKUCIECHUS XUMUYECKIX JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATh) OOIIME W CHENU(PUYECKUE XUMUYECKHE CBOMCTBA MPOCTBHIX H
CIIOXHBIX BEILECTB, MOATBEPXkAas OMUCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX U MOHHBIX YpaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKHX PEAKIIHil;
COCTaBIISATh YPaBHEHUS AJIEKTPOJIUTUYECKON TMCCOIMALIMN KUCIIOT, IIeJI0Uel U CoJiel, OJTHbIE U
COKpaIlEHHBIE YPaBHEHHs PEaKIMil HOHHOTO OOMEHa, YpPaBHEHMS PEAKIIHH, TMOATBEPKIAOIINX
CYILECTBOBAaHUE TEHETUUECKOM CBSI3U MEXK/y BEIlECTBAMU Pa3INYHBIX KIACCOB;
PacKpbIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUN TOCPEACTBOM COCTABIICHUS
AIIEKTPOHHOTO OallaHCca ITUX PEaKInii;
MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT UX CTPOEHUS, BO3MOKHOCTH MPOTEKAHUS
XUMUYECKUX MPEBPAILICHUI B Pa3JIMYHBIX YCIOBUSIX;
BBIYUCIATh OTHOCUTEIBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MacChl BEILIECTB, MAacCOBYIO JIOJIIO
XMUMHYECKOTO dJIEMEHTa 1Mo ¢opMyse COECIUHEHHS, MAcCOBYIO OO BEIIECTBA B PacTBOPE,
MPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMHUECKOUN peaKiny;
coOiroaTh MpaBuiia MOJIb30BAHUSI XUMHUYECKOW MOCYAOW M J1ab0opaTOpHBIM 00OpYyIOBaHUEM, a
TaK)Ke MpaBuiia OOpalleHusl C BEIIECTBAMUA B COOTBETCTBUU C MHCTPYKIUSIMU MO BBITIOJHEHUIO



1a00paTOPHBIX XMMUYECKUX OIBITOB MO MOJYYEHHIO W COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMMaKa 1 yriaeKucioro rasa);

MNpoBOAWUTL PCaKMU, MOATBCPKAAIOIINC KAueCTBEHHLIM COCTaB pa3jIMuHbIX  BCHICCTB:
pacmo3HaBaTh OIBITHBIM NYTEM XJIOpHUA-, OpOMHI-, HMOOUA-, KapOoHaT-, docdar-, cCuIMKar-,
Cy.]'IB(baT-, TUAPOKCUA-UOHEI, KaTHOHBbI aMMOHUA n HOHBI HN3YYCHHBIX MECTaJJIOB,
IIPUCYTCTBYIOIIME B BOAHBIX PACTBOPAxX HEOPraHNMIECKHUX BEILECTB;

IMPUMCHATH OCHOBHBIC OIICpaliun MBICJIMTETEHOM ACATCIIBHOCTH — aHAJIM3 U CUHTC3, CPAaBHCHUC,
O606IIICHI/IC, CUCTCMATU3alUI0, BBISABJIICHUC NMPUYUHHO-CICACTBCHHBIX CBSI3EH — JId U3Yy4CHUA
CBOCTB BE€IICCTB M XUMHYCCKUX peaKuHﬁ, CCTCCTBCHHO-HAYYHBIC MCTOABLI IIO3HAHUA —
HaOJI0/IeHNE, U3MEPEHHE, MOICTTUPOBAHNE, SKCIIEPUMEHT (PEabHbIA U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHMUE

9 KJIACC
Ne | HaumeHoBaHHE pa3aesioB U TEM KonunuecTBo yacos DnexTpoHHbIe (ITU(POBHIL)
/1 1IPOrpaMMEI Beero|| Koutponsusie | [Tpakruueckue | 00pa3oBaTeIbHbIE PECYPCHI
paboThl paboThl

Pa3nes 1. BemecTBO M1 XMMHYeCKHe peaKIIuH

1.1 ([loBTOpeHue u yriyonenue 5) 1 bubnuorexa [JOK
3HAHHI OCHOBHBIX Pa3/IeliOB https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca

1.2 |OcHOBHBIE 3aKOHOMEPHOCTH 4 bubnuorexa [JOK
XUMHUYECKHX PeaKInit https://m.edsoo.ru/7f41a636

1.3 |DnekTponuTHyecKas 8 1 1 bubnuotexa [JOK
auccommanus. XUMUIEeCKHe https://m.edsoo.ru/7f41a636
peaKIuu B pacTBOpax

Hroro no pazgeny 17

Pa3nen 2. HeMeTanabl M UX COeTMHEHUS

2.1 |O6mas xapakTepucTHuKa 4 1 bubnuoreka [JOK
XUMUYeCKUX d1eMeHToB VIIA- https://m.edsoo.ru/7f41a636
rpynnsl. ['agoreHst

2.2 |O6mas xapakTepucTHuKa 6 bubnuorexa [JOK
XUMUYECKUX 371eMeHTOB VIA- https://m.edsoo.ru/7f41a636
rpynmnbl. Cepa u €€ coeIMHEHUs

2.3 |O0mas XxapakTepucTUKa 7 1 bubnuorexa [JOK
XHUMUYECKHX 3JIEMEHTOB VA- https://m.edsoo.ru/7f41a636
rpynnsl. A30T, pocdop u ux
COeIMHEHUS

2.4 |O0mas XxapakTepucTHKa 8 1 2 bubnuorexa [JOK
XUMHYECKHX 31eMeHTOB [VA- https://m.edsoo.ru/7f41a636
rpyIIbl. YTIepoa U KPEMHUIN 1
UX COCAMHEHUS

Hroro o pazueny 25

Paszgen 3. Mera/uibl 4 UX COeTUHEHUA

3.1 |O0mue cBOMCTBA METALIOB 4 bu6mmoreka [JOK

https://m.edsoo.ru/7f41a636

3.2 |BaxHeiinme MeTaJJIbl U UX 16 1 2 bubmuoreka [JOK
COEIMHEHMS N https://m.edsoo.ru/7f41a636

Utoro no pazneny 20

Pa3nen 4. Xumus u okpy:kaiomas cpeaa

4.1 |BemiectBa 1 MaTepuanbl B )KHU3HU 3 bu6mmoreka [JOK
YeoBeKa https://m.edsoo.ru/7f41a636

Wtoro mo pazneny 3

PesepBHOE Bpems 3 bubnunoreka [JOK

https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68 4 7

I10 ITPOIT'PAMME I
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INOYPOYHOE IVTAHUPOBAHMUE
9 KUIACC

Ne Tema ypoka KosmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIC
/1 Bcero |Kontponbhasbie | [Ipaktnyueckue [U3YICHAA 00pa3oBaTeIbHBIC PECYPCHI
paboTsl paboThl

1 |Ilepuoanueckuii 3aKoH. 1 1.09 bubnuorexa [JOK
[Mepuoauyeckas https://m.edsoo.ru/00adb59e
CUCTeMa XUMHUYECKHX
anemenTtoB /1. W.
MenneneeBa

2 |3akoHOMEpHOCTH B 1 6.09 bubmmoreka [IOK
W3MEHEHHH CBOWCTB https://m.edsoo.ru/00adb6b6
XUMHYECKUX JICMCHTOB
IIEPBBIX TPEX MEPUOIOB

3 |Knaccuduxarus u 1 8.09 bubmmorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/00adb7e2
HEOPraHHUYECKUX
BEIIIECTB

4  |Buasl XUMHYECKON 1 13.09 bu6moreka [IOK
CBSI3U U THIIBI https://m.edsoo.ru/00adbac6
KPUCTATIICCKIX
peLETOK

5 |Bxoanas KOHTpOJIbHAS 1 1 15.09
pabota Nel o Teme
«IToBTOpEHUE 1
yriyOJieHue 3HAaHU’
OCHOBHBIX Pa3JIeJIOB
Kypca 8 xinaccay

6 |Knaccuduxarus 1 20.09 bu6mmoreka [JOK
XAMHUYECKHX PEaKIUi 1Mo https://m.edsoo.ru/00adbcb0
Pa3IMYHBIM MIPU3HAKAM

7 |IloHaTHe 0 CKOPOCTH 1 22.09 bubnuoreka [JOK
XUMUYECKON PEaKIiH. https://m.edsoo.ru/00adbe9a
[ToHsiTHE O TOMOTEHHBIX
Y T€TEPOTeHHBIX
peakiusx

8 |I[lonsaTHE O XUMHYECKOM 1 27.09 bubmuoreka [JOK
paBHOBecuu. DaKTOPEI, https://m.edsoo.ru/00adc28c
BIIMSIFOIIME HA CKOPOCTh
XUMHYECKON pPEeaKInu U
MOJIOKEHHE
XUMHYECKOTO
paBHOBECHS

9 |OkucaurensHoO- 1 29.09 bubnuorexa [IOK
BOCCTaHOBHTEIIbHBIC https://m.edsoo.ru/00adcade
peaxiuu

10 |Teopus 1 4.10 bubnuorexa [IOK
ANIEKTPOIUTUYECKON https://m.edsoo.ru/00adcd68

JAUCCOoIMallu. CunbHbIC
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Ne Tema ypoka KonnuecTBo wacos Hara DneKTpoHHbIE TH(PPOBBIC
/11 Beerol|[Konrtposubie |[TpakTrdeckne |M3YUCHUs | 00pazoBaTeIbHbIC PECYPCHI
paboThI paboThI
U cl1adble AIEKTPOIHUTHI

11 |Monusie ypaBHEHUS 1 6.10 bubnuorexa [JOK
peaxuuit https://m.edsoo.ru/00add448

12 | XumMuueckue CBOMCTBA 1 11.10 bu6mmoreka [{OK
KHCJIOT ¥ OCHOBaHHIA B https://m.edsoo.ru/00add5d8
CBETE MpeJCcTaBlIeHUui 00
BIEKTPOIUTHYECKOM
JICCOITUAITTT

13 | XuMuueckue CBOMCTBA 1 13.10 bubmmoreka [{OK
COJICH B CBETE https://m.edsoo.ru/00add8b2
Ipe/ICTaBIeHUN 00
BIEKTPOJIUTHYECKON
JICCOITUAITIT

14 |IlonsaTtue o ruapoause 1 18.10 bubnuoreka [JOK
couteit https://m.edsoo.ru/00add9d4

15 |O6006menue u 1 20.10 bubnuotexa [JOK
cHCTEMaTH3aIHsT 3HAHHHA https://m.edsoo.ru/00addd12

16 |[IpakTtuyeckas pabora 1 1 25.10 bubnuoreka [JOK
Ne 1. «Pemienue https://m.edsoo.ru/00addbfa
AKCTIEPUMEHTAIBHBIX
3a1a9»

17 |KontposibHas pabota 1 1 27.10 bubnuoreka [JOK
Ne2 o Teme https://m.edsoo.ru/00addecO
«INEKTPOTUTHYECKAS
JMCCOTIHAIIUS.

XUMHYECKUE PEAKIINU B
pacTBopax»

18 |O6mras xapakTepucTuka 1 8.11 bubmuoreka [{OK
rajoreHoB. XMMHUYCCKHE https://m.edsoo.ru/00addfe2
CBOWCTBA Ha IpUMEpE
XJopa

19 | XnopoBoaopo. 1 10.11 bu6mmoreka [JOK
CoJtsiHast KUCIIOTA, https://m.edsoo.ru/00ade104
XUMUYECKHUE CBOWCTBA,

MOJTy4YCHUE, IPUMEHEHHE

20 |IIpaxTnueckas pabota 1 1 15.11 bubnuorexa [IOK
Ne 2 o Teme https://m.edsoo.ru/00ade348
«IlomydeHne CoJIAHOU
KHUCJIOTBI, U3y4eHHUe €€
CBOMCTB»

21 |Beruucienus mo 1 17.11 bubmuoreka [JOK

ypaBHEHUSIM
XUMHYECKUX PEaKIni,
€CIIM OJIUH U3 PEareHTOB
JIaH B U30BITKE

https://m.edsoo.ru/00ade488
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Ne Tema ypoxka KonnuecTBo wacos Hara DneKTpoHHbIE TH(PPOBBIC

/11 Bcero| Konrposhbie |[IpakTrdeckne |M3Y4EHNs | 00pazoBaTeIbHbIC PECYPCHI

paboTHhI paboThI

22 |O0mas xapakTepucTUKa 1 22.11 bubnuorexa [JOK
sneMeHToB VIA-Tpymmst https://m.edsoo.ru/00ade64a

23 |AmnotpornHbie 1 24.11 bubnuotexa [JOK
MOJIU(HUKALUH CEPBI. https://m.edsoo.ru/00ade64a
Haxoxnenue cepol u €€
COEIMHEHUH B IIPUPOJE.

XHUMUYECKUE CBOMCTBA
cephl

24 |(CepoBogopon, ctpoerne, 1 29.11 bubmmoreka [IOK
buznueckue u https://m.edsoo.ru/00ade802
XUMHUYECKUE CBOMCTBA

25 |Oxcunpt cepol. CepHas 1 1.12 bubnuotexa [JOK
KUCIIOTa, PU3NIECKUE U https://m.edsoo.ru/00adea28
XUMHUYECKUE CBOMCTBA,

MIPUMCHCHHE

26 |XuMuveckue peakium, 1 6.12 bubnuoreka [JOK
JICKAIIME B OCHOBE https://m.edsoo.ru/00adec8a
MTPOMBIIIIIICHHOTO
crioco0a MmoJTydeHust
CEpPHOM KHUCIOTBHI.

XHUMHYECKOE
3arpsi3HeHue
OKpYKarolleu cpeapl
COEJIMHEHUSIMHU CEPBI

27 |Beruuciaenue maccoBoi 1 8.12 bu6mmoreka [JOK
JOJIM BBIXOJIa MPOAYKTa https://m.edsoo.ru/00adec8a
peaxkuuu

28 |OO6mas xapakrepuctuka | 1 13.12 bubmuorexa [JOK
3IIEMEHTOB V A-TpYIIIbIL. https://m.edsoo.ru/00adeea6
A30T, pacnpocTpaHeHHe
B Mpupoje, pu3ndeckue
1 XUMUYECKHE CBOWCTBA

29 |AmMmuak, ero 1 15.12 bubmuoreka [JOK
(busnveckue u https://m.edsoo.ru/00adf004
XMUMHYECKHE CBOMCTBA,

MOJIy4YeHUE U
MIPUMEHEHHE

30 |[IpakTnueckas pabota 1 1 20.12 bubnuorexa [IOK
Ne 3 o Teme https://m.edsoo.ru/00adf180
«[lony4yenne ammuaka,

HU3YyYEHUE ETO CBOUCTBY»

31 |A3oTHas kucnora, eé 1 22.12 bu6mmoreka [JOK
¢busnyeckue u https://m.edsoo.ru/00adf306
XMUMHYECKHE CBOMCTBA

32 |Hcnoap3oBanue 1 23.12 bu6mmoreka [JOK
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n/n

Tema ypoxka

KonnuectBo yacos

Bcero

KontponbHbie
paboTHhI

[IpakTnueckue
paboThI

Jara
A3YYEHUS

DneKTpoHHbIE HU(POBBIC
00pa3oBaTENIbHbIE PECYPCHI

HUTPATOB U COJIEH
AMMOHUA B KQUECTBEC
MUHEPAJIbHBIX
yIoOpeHui.
XHUMHUYECKOE
3arpsi3HEHue
OKpYKaroLIEn CpeJIbl
COEJIMHEHUSIMH a30Ta

https://m.edsoo.ru/00adf518

33

®docdop. Oxcua
docdopa (V) u
¢dbocdopHas Kuciora,
¢buznueckue u
XUMHYECKHE CBOMCTBA,
MOJTydeHHE

27.12

bubmmoreka [{OK
https://m.edsoo.ru/00adf68a

34

Hcnonb3zoBanue
¢dbocdaroB B kauecTBe
MHUHEPATbHBIX
yA0OpeHMiA.
3arpsi3HeHHEe IPUPOTHOM
cpenbl hocharamu

29.12

bu6moreka [IOK
https://m.edsoo.ru/00adfc20

35

Yraepon,
pacrpoCcTpaHEeHHE B
npupoie, GU3NIecKue u
XUMHYECKHE CBOMCTBA

10.01

bu6moreka [IOK
https://m.edsoo.ru/00adfd9c

36

Okcupsl yriaeponaa, ux
(buznveckue u
XMUMHYECKHE CBOMCTBA.
DKOJIOTUYECKHUE
po0sIeMbl, CBSI3aHHBIE C
okcuaoMm yriepoza (1V)

12.01

bu6mmoreka [IOK
https://m.edsoo.ru/00adfebe

37

YrosnpHasg KUCIIOTa U €€
coau

10.01

bubmuoreka [JOK
https://m.edsoo.ru/00ae006¢

38

IIpakTuyeckas pabora
Ne 4 o Teme
"[lonyuenue
YTJIEKUCIIOTO Ta3a.
KavecTBeHHast peakuus
Ha KapOoHaT-nOH"

17.01

bubmuoreka [JOK
https://m.edsoo.ru/00ae027e

39

[lepBoHavanbHBIC
MMOHATHSA 00
OpraHUYeCcKuX
BEIIECTBAX KaK O
COCJIMHEHUSX YTIIepoia

19.01

bu6mmoreka [JOK
https://m.edsoo.ru/00ae054e

40

Kpemuuii u ero
COEIMHEHUS

24.01

bu6mmoreka [JOK
https://m.edsoo.ru/00ae080a

41

IIpakTuyeckas pabora

26.01

bu6mmoreka [JOK



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a

Ne Tema ypoka KosmuecTBo 4yacos [Hara DneKTpoHHbIE HU(POBBIC
/1 Bcero |Kontponbhasbie | [Ipaktnyeckue [U3YICHAA 00pa30BaTEIBHBIC PECYPCEL
paboTHhI paboThI
Ne 5. Pemenue https://m.edsoo.ru/00ae0bf2
AKCIIEPUMEHTATBLHBIX
3a/1a4 1o TeMe
«BaxxHeime
HEMETAJLIbl H UX
COCTMHCHUS
42 |KoHTponbHas paboTa 1 1 31.01 bubnuorexa [JOK
Ne3 o Teme https://m.edsoo.ru/00ae0e18
«Baxueimme
HEMETAaJUIbl U UX
COCTMHECHUS
43 |O0mas xapakTeprucTHKa 1 2.02 bubnuotexa [JOK
XUMUYECKUX DJIEMEHTOB https://m.edsoo.ru/00ae103e
— METaJIJIOB.
Metannnueckas CBA3b U
MeTaJlTHYecKas
KpUCTAITNIECKAsT
pemérka. Gu3ndyeckne
CBOICTBa METAJJIOB
44 | XuMudeckue CBOICTBA 1 7.02 bu6mmoreka [IOK
METAaJLIOB. https://m.edsoo.ru/00ae1156
DIIEKTPOXUMUYECKU I
A HaNpsHKEHUM
METaJIJIOB
45 |006mue crrocoonl 1 9.02 bu6mmoreka [JOK
[OJTy4EHHST METAJIIOB. https://m.edsoo.ru/00ae1156
CmuiaBel. Beruncnenust
110 YpaBHEHUSIM
XUMHUYECKUX PEaKIUi,
€CJIM OJIMH U3 PearcHTOB
COJICPXKUT IPUMECH
46 |IToHsTHE O KOPPO3HUH 1 14.02 bu6mmoreka [JOK
METAJLIOB https://m.edsoo.ru/00ae1278
47 |lllemoyHble METAILIbI —1— 16.02 bubmuoreka [JOK
https://m.edsoo.ru/00ael4b2
48 |Oxcuapl ¥ TUAPOKCUAB —1— 21.02 bu6mmoreka [JOK
HATPHS U KaJTHsl https://m.edsoo.ru/00ae14b2
49 |lllenoyHo3eMenbHBIC 1 28.02 bubmuoreka [{OK
METAJLIbI — KAIBIAN U https://m.edsoo.ru/00ael5e8
MarHui
50 |Baxmneitmme 1 1.03 bubmuoreka [JOK
COEIMHEHUS KaJIbIIUS https://m.edsoo.ru/00ael5e8
51 |O606menue u 1 6.03
CUCTEMaTH3aIusl 3HAHUH
52 |’K&cTkocTh BOJBI U 1 13.03 bu6mmoreka [JOK



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

Ne Tema ypoxka KonunuecTBo yacon Jara DneKTpoHHbIE TH(PPOBBIC
/11 Beerol|[Konrtposubie |[TpakTrdeckne |M3YUCHUs | 00pazoBaTeIbHbIC PECYPCHI
paboThI paboThI
crocoObl e€ ycTpaHeHus https://m.edsoo.ru/00ae1886

53 |IIpaktuueckas pabora 1 1 15.03 bubmmoreka [JOK
Ne 6 o Teme https://m.edsoo.ru/00aelae8
"YKEcTKOCTh BOIKI U
METO/1bl €€ yCTpaHEHUS"

54 | AnroMUHHMA 1 20.03 bubnuorexa [JOK

https://m.edsoo.ru/00aelc64

55 |AMdoTepHbIe cBOCTBa T 22.03 bubnuorexa [JOK
OKCHJIa ¥ THIPOKCHIA https://m.edsoo.ru/00aelc64

56 |XKeneso t 3.04 bubmmoreka [JOK

https://m.edsoo.ru/00ae1d86

57 |Oxcuapl, THAPOKCUIIBI U 1 5.04 bubmmoreka [{OK
conu xenesa (II) u https://m.edsoo.ru/00ae35e6
xenesa (1)

58 |O6o00meHne u 1 9.04
CHCTEeMaTH3aIus 3HaAaHUI

59 |IIpaktuueckas paboTta 1 1 12.04 bubnuorexa [JOK
Ne 7. Pemenne https://m.edsoo.ru/00ae3de8
AKCIIEPUMEHTAIIbHBIX
3a7a4 1o TeMe
«BaxxHeuIe MeTamibl
1 X COSTUHCHUS»

60 |Beruncnenus mo 1 17.04 bu6mmoreka [JOK
YpaBHEHHSM https://m.edsoo.ru/00ae1750
XUMHUYECKUX PEaKIui,
€CJIM OJIMH U3 PearcHTOB
JIaH B N30BITKE WITH
COJICPXKHUT IIPUMECH.

Breruncnenus maccoBoit
JI0JIA BBIXOJ1a TIPOJTYKTA
peakiuu

61 |O06o00mEenne u 1 19.04
cHUCTeMaTh3alns 3HaHUH

62 |KontponbHas paboTa 3a 1 1 24.04
Kypc xumuu 9 kiacca

63 |BemiectBa u MarepHabl 1 26.04 bu6mmoreka [JOK
B IOBCEIHEBHON JKU3HU https://m.edsoo.ru/00ae3f50
YeIoBeKa

64 |Xumuueckoe 1 3.05 bu6mmoreka [JOK
3arpsi3HeHNE https://m.edsoo.ru/00ae4270
OKpYKarollen cpepl

65 |Posib xumuu B pemenun | 1 8.05 bubnuorexa [IOK
IKOJIOTHUECKUX https://m.edsoo.ru/00ae4270

npobaem



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

Ne Tema ypoka KosmuecTBo 4yacos [Hara DneKTpoHHbIE HU(POBBIC
/11 Bcero| Konrposhbie |[IpakTrdeckne |M3Y4EHNs | 00pazoBaTeIbHbIC PECYPCHI
paboThI paboThI

66 |Pe3epBHBIIT ypOK. 1 10.05 bubnmoreka [JOK
O06o06mIeHe 1 https://m.edsoo.ru/00ae0d0a
cUCTeMaTU3alus 3HAHUI

67 |Pe3epBHBII ypOK. 1 15.05 bubmmoreka [JOK
Oo6o06mIeHe 1 https://m.edsoo.ru/00adb33c
cUCTeMaTU3alusl 3HAHUI

68 |PesepBHBIiT ypOK. 1 17.05 bubnuorexa [JOK
Oo6o06mIeHre 1 https://m.edsoo.ru/00ad9ch2
CHUCTEeMaTH3alusl 3HAHUI

OBUIEE KOJIMYECTBO 68 4 7

YACOB I1O ITPOI'PAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YUYEBHO-METOJIMYECKOE OBECIEYEHUE OGPA3OBATEJBLHOIO
MPOLIECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

Pym3utuc I'.E Xumus: Heopra. XuMust: yueOHUK i 9 Ki1. 00111e00pa3oBaTeIbHbIX
yupexaenuit/ I'.E Pymsutuc, ®@.I" ®enpaman.- 12-e uzn., ucnp. - M.: [Ipocsemenne, 2019

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1 Papenxuit A.M., I'opuikosa B.I1., Kpyrnukosa JL.H. [lunaktudeckuii Matepra o XMMHUH JUIs
8-9 xmaccoB: mocobue s yautens. — M.: [Ipocsemenue, 2017 —79 c.

2 bpeiirep JI.M., Xumust. 8-9knacc: IMIaKTHYECKHA MaTeprall, CAMOCTOSITEIIbHBIE HTOTOBBIE
KoHTpoJibHBIE paboThl/JI.M.Bpeiirep. —Bonrorpan: Yuurens, 2018 1.

3 XuMmus B IIKOJIE: Hayd. METO.JKypH. — M.: Poccwmiickas akagemusi 00pa3oBaHHs, U3/-BO
«entpxummpecc». — 2018-2019 .

4 T'oproBenko M.IO. Xumus.9 knacc: [loypounsie pazpadoTtku k yaueOnukam O.C.I"abpuensiHa,
JI.C.T'y3es u np., . K.Pym3uruca, ®.I'.Oenpamana. — M.: BAKO, 2018 r. — 368¢

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

http://www.gnpbu.ru/web_resurs/Estestv_nauki 2.htm.maTepuanoB ajis yaurtemnei.
http://www.I-micro.ru/index.php?kabinet=3.060pyaoBaHum.

http://www.ceti.ur.ru Caiit LleHTpa 3K0J0THYECKOro 00ydeHHs U HHPOPMAITHH.
http://school-collection.edu.ru Eaunnas kosekius nudpoBbiXx 00pa3oBaTeIbHBIXPECYPCOB.
http://edu. 1¢.ru Cucrema nporpamm «1C: O6paszoBanue 3.0»

http://www.ravnovesie.com,

www.salebook.rupeneTutopy.

http://v.SCHOOL.ru bubnnoreka 3J1eKTPOHHBIX HATJISIIHBIX TOCOOMI


http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm.материалов
http://www.l-micro.ru/index.php?kabinet=3.оборудовании
http://www.ceti.ur.ru/
http://school-collection.edu.ru/
http://edu/
http://www.ravnovesie.com/
http://v.school.ru/

®opmbl yuéTa padoueil MporpaMMbl BOCIIHTAHUSA
B padoyeii mporpaMMe o XuMMH /ISl yYamuxcs 8
KJjacca

Pa6ouas mporpamma Bocriuranuss MKOY OOI Nell a. bamanTa
peanu3yercsl B TOM YMCIIE B Yepe3 UCTIOIb30BaHUE BOCIIUTATEILHOTO MOTEHIIHATIA
YPOKOB Ouosoruu. Jta paboTa OCYIIECTBISETCS B CASAYIOMUX (hopMax:

e [loOyxnenune oOyuaromuxcsi coONt0aTh Ha YpOKE OOIIENPUHATHIE HOPMBI
TOBEJICHUSI, TIpaBWJa OOIIEHUS CO CTapIIMMH (MEeJAaroTHYECKUMH PAaOOTHUKAMH) U
CBepCTHUKaMU  (OOy4yaroImMUMHCS),  NPUHUUNBI  Y4EOHOW  JAUCHUIUIMHBI U
caMOOpraHu3aIiH.

HpI/IBJ’[eLICHI/Ie BHUMAHUA O6y‘-IaIOHII/IXC$[ K HCHHOCTHOMY ACIICKTY MU3y4acMbIX Ha YPOKax

MPEAMETOB, SIBJICHUI, COOBITUI Yepes:

JEMOHCTPAIMIO 00YUYaOIIUMCS IPUMEPOB OTBETCTBEHHOTO, TPaKJAHCKOTO MOBEICHUS,

MIPOSIBJICHUS YEITOBEKOJIIO0US U T0OpOCEpACUHOCTH
— oOpaleHre BHUMaHHUSI HA HPAaBCTBEHHBIC ACIMEKThl HAYYHBIX OTKPBITUM, KOTOPHIE
U3y4aloTcs B JaHHBII MOMEHT Ha ypOKe; Ha SIPKUX JesTeNed KyJIbTypbl, YUCHBIX,
MOJINTHKOB, CBSA3aHHBIX C W3y4aeMbIMH B JaHHBIM MOMEHT T€MaMH, Ha TOT BKJAJ,
KOTOPBI OHM BHECJIM B Pa3BUTHE HAIICH CTpaHbl U MUpa, HA JJOCTOWHBIE TOIpaKaHUs
MPUMEPHI UX KU3HU, HA MOTHBBI UX TIOCTYIIKOB;

— UCIIOJIb30BaHHME Ha ypoKax WH(OpMAIMU, 3aTparuBaroilell BaKHbIE COIMAIbHBIC,
HPaBCTBEHHBIC, STUUECKHE BOTIPOCHI

| Hcnonb3oBaHWe BOCHHUTATENbHBIX BO3MOXKHOCTEH colep:KaHUS Y4eOHOro
npenMeta st GOpMUPOBAHUS Y 00YHAIOIINXCS POCCUNUCKUX TPAAULIMOHHBIX JyXOBHO-
HPABCTBEHHBIX U COLMOKYJbTYPHBIX IIEHHOCTEH uepe3 Moa00p COOTBETCTBYIOLIUX
TEKCTOB Il YTEHHUsI, MPOOJIEMHBIX CUTYaIMi A7l OOCY>KICHHs B Kilacce

| WuunuupoBanue oOCYXJI€HUHM, BBICKA3bIBAHMI CBOEr0 MHEHHS, BBIPAOOTKHU
CBOETO JINYHOCTHOT'O OTHOIICHUSI K U3Y4aeMbIM COOBITUSM, SIBICHUSIM, JIUILIAM.

| BxiroueHue B ypOK MIPOBBIX MPOLEAYp, KOTOpble TNOMOTaroT MOJAJIEPKaTh
MOTHBAIMIO OOyYalomMXcsd K TMOJYYCHUIO 3HAHWM, HalaXXUBAHUIO TO3UTUBHBIX
MEKJIMYHOCTHBIX OTHOILIEHUH B KJIacce, IOMOTAI0T YCTaHOBJICHHUIO JOOPOKeEIaTeIbHOM
aTMocdepbl BO BpeMsl ypoKa.

| IlpumeHeHwe Ha ypOKe HHTEPAKTUBHBIX (OpM padOTHI, CTUMYJIHUPYIOMIUX
NO3HABATEIbHYIO MOTHUBAIIUIO O0YYaAIOITUXCS.

| IlpumeHeHue TpynmnoBoi pabOThI WK pabOTHI B MapaxX, KOTOPbIE CIIOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMaHJHOW pabOThl ¥  B3aUMOJCWUCTBHIO C JAPYTUMHU
00yJarOITUMUCS.

O Beibop u ucnonb3oBaHHE Ha YpOKaX METOJOB, METOJUK, TEXHOJIOTHH,
OKa3bIBAIOIIUX BOCIUTATEIILHOE BO3/CHCTBHE HA JIMYHOCTH B COOTBETCTBUU C
BOCIIUTATEJIbHBIM UJICAJIOM, LI€JIbIO U 3aJja4aMy BOCIIUTAHUS.

0 NuunuupoBanue #  MOJAEpPKKA HCCIENOBATENbCKOM  JI€ATENbHOCTH
IIKOJILHUKOB B ()OpMe BKJIFOUECHUS B YPOK PA3IUYHBIX UCCIIECOBATEIbCKUX 3a/IaHUIA,
YTO JaeT BO3MOXKHOCTH OOYYarOIIMMCSI MPHOOPECTH HABBIKM CaMOCTOSTEILHOTO
pENICHHs] TEOPETUUECKON MPOOIEMBbI, TEHEPUPOBAHKS M 0(OPMIIEHUST COOCTBEHHBIX

TUIIOTC3, YBAXUTCIIBHOI'O OTHOWICHUA K YYXXUM UICIM, Hy6J'II/I‘lHOFO BBICTYIIJICHUA,
APryMCHTHUPOBAHUA U OTCTaUBaHUA CBOEH TOUKHU 3pCHUA.
I VYcraHoBiaenue YBAXKUTCJIbHBIX, TOBCPUTCIIbHBIX, HC(I)OpMa)'IBHBIX OTHOIICHUH MCKOY



YUUTENIEM M YYEHUKAMU, CO3JIAHUE HA YPOKAX IMOIMOHAILHO-KOM(POPTHON CPE/IbI.

Peanu3zanus BOCHUTATEIbHOI0 MOTEHIMAJIA Y4eOHOr0 peaMeTa XuMHs Yyepe3 YPOUHYIO
cucreMy 00y4yeHHs 1 BOCTIMTAHUS

9 kaace
Ne Meponpusitue Cpoxu Ha3zBanue mepomnpustus/ ypoka
n/n | KanengapHoro miaHa peanu3annuu
BOCITUTATENIbHOM paboThI
1 8 tdempans - SAuBaps- WNurennexryanpHas urpa «4ro? I'ne?
JleHp poccHiICKOM HAYKH deBpanb Korma?»
Ypok-uccienoBanue
«CBoiicTBa BeIIeCTBY
2 22 mapra- BceMupHBIT MapT VYpox- npoekT «Bo1a- ICTOYHUK KU3HU»
JIeHb BOJIHBIX PECYPCOB
3 7 ampens - amnpeb VYpoxk-urpa «®opmyia 310pOBbs»
Bcemupnslii /leHb 310poBbs
4 22 anpens- BcemupHblit Anpenb-mait | Ypok-nipoekT «OKuBu 3emitsi»

Henn 3emuun



https://www.calend.ru/holidays/0/0/450/
https://www.calend.ru/holidays/0/0/450/
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