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PabGouas mnporpamma mno yuyeOHOMY mnpenMery «Xumus» (0a30BbId
ypoBeHb) (mpeamerHas obnacTh «ECTECTBEHHO-HAYUYHBIE MPEIMEThI») (Aanee
COOTBETCTBEHHO — MpPOrpaMMa MO XMMHH, XHUMHS) BKIIOYAET MOSICHUTEIbHYIO
3alHMCKy, COJEpKaHWe OO0y4YeHUus, IUIAHUPYEeMble pPEe3yJbTaTbl OCBOCHHUS
IpOrpaMMbl IO XUMUHU, TEMATUYECKOE TUIAHUPOBAHUE.

HOACHUTEJIBHAA 3AITMCKA

[IporpaMmma 10 XMMHU Ha YpOBHE OCHOBHOTO o00I1Iero oOpa3oBaHUs
pa3paboTtana Ha ocHOBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O06
oOpazoBanuu B Poccuiickoii ®enepauun», TpeOOBaHUNW K pe3yibTaTam
ocBoeHUsl enepaabHO 00pa3oBaTEebHOM MPOrpaMMbl OCHOBHOT'O OOIIETO
obpazopanus  (POIl  OOQO), npencraBieHHbix B DeaepabHOM
rocynapcTBeHHOM oOpaszoBatenbHOM ctangapre OO0, ¢ yuétom Konueniuu
npenojaBaHus  ydeOHoro mpeamera «XuWMHS» B 00pa3oBaTeIbHBIX
opranuzamusax  Poccuiickon — @enpepanuu,  pealn3yrOIIUX  OCHOBHBIE
oOpa3oBaTebHbIC TPOTPAMMBbI, U OCHOBHBIX MOJI0KeHUN «CTpaTterun pa3BUTHS
BocriuTanusi B Poccuiickoir @Penepauvu Ha nepuon g0 2025 roma»
(Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p), a Takxke Ha
ocHOBe (enepaibHONM pabouell mporpaMmbl BOCHHUTaHUS U C  YYETOM
KOHIENIUY TPeTnojaBaHus y4eOHOro npeamMeTa « XuMus» B 00pa3oBaTebHbIX
opranu3anusax Poccuiickon denepanuu.

[Iporpamma mo xumuu Aa€T MPEACTABICHHE O IENSIX, OOIIeld CTpaTteruu

oOy4eHHUs, BOCIHUTAHUS U PA3BUTUSA OOYYAIONIUXCS CPEJACTBAMH y4eOHOTO
nmpeaMera, yCTaHABIIUBAET 00s13aTeJIbHOE peMETHOE coJIepKaHue,
MpeaycMaTpUBaeT pacHpeiesieHue €ro Mo KilaccaM W CTPYKTypUpOBaHUE IO
pazmenaM M TeMaM MPOrpaMMbl O XHUMHUH, OINpPEIETsAeT KOJIUYECTBEHHbIE U
KaueCTBEHHBIE XapaKTEPUCTUKHU COJIepKaHMUS, PEKOMEHAYEMYIO
MOCJEA0BATENIbHOCTh ~ M3YYEHUS XHMHH C YYETOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€HM, JIOTMKA y4eOHOrO TMpoIecca, BO3PACTHBIX
0COOCHHOCTEM OOYyYaroIIMXCs, OINpeaAeiasieT BO3MOXKHOCTH TMpeaMeTa Jjis
peanu3anuu TpeOOBaHMK K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIIEro 0Opa3oBaHUs, a TaKKe TpeOOBaHUU K
pe3yabTataMm 00y4YeHHUs XMMUU HAa YPOBHE lieJiel U3y4eHUs MpeIMeTa U OCHOBHBIX
BHUJIOB Y4e€OHO-IIO3HABATEIbHONU JESTEIBHOCTH OOyYalolerocss Mo OCBOEHUIO

y4eOHOIr0 Co/IepKaHusl.



3HaHWE XHMHH CIY)KUT OCHOBOH sl (OPMHUPOBAHUS MHPOBO33PEHUS
o0OydJaromierocsi, €ro MpeACTaBICHUA O MaTepUATbHOM €IWHCTBE MHPA, BAKHYIO
poiib UrparoT (popMUpyeMble XUMHUEH MPEICTaBICHUS O B3aUMOTPEBPAIIECHUIX
DHEPTrUM W 00 DBOJIIOIIMU BEIICCTB B IPHUPOJE, O MYTAX PEIICHHS TI00aTbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHS UYEJIOBEUECTBA — CBHIPbEBOM, SHEPrETUUYECKOU,
MTUIIIEBOW M SKOJIOTUYECKON 0€30MacHOCTH, TPOOJIEM 3IpaBOOXPAHCHHSI.

N3yuenne Xxumuu:

® CIocoOCTBYET peau3aiii BO3MOXKHOCTEH JIJIsi CAaMOPa3BUTHUS U
dbopMHUpOBaHUS KYIbTYphI IUYHOCTH, €€ 00IIeH 1 PYHKIIMOHATLHON TPaMOTHOCTH,

® BHOCHT BKJIaJl B (QOPMUPOBAHKE MBIITUICHHS U TBOPUCCKUX
CrOCOOHOCTEM  O0ydYaronIUMXcsi, HABBIKOB HMX CaMOCTOATEIbHOW  y4eOHOM
JCATENBHOCTH,  OKCICPUMEHTAJIBbHBIX W HCCIEAOBATCIBCKUX  YMCHHH,
HEOOXOJUMBIX KaK B TIOBCEAHCBHOM JKM3HU, Tak M B TPO(ECCUOHATBHON
NEeSITENbHOCTH;

® 3HAKOMMUT CO CIeNU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIa/IbIBAET
OCHOBBI IIEJIOCTHOTO B3IJIsSIIa Ha EIUHCTBO MPHUPOJLI U YEJIOBEKa, SBISAETCS
OTBETCTBEHHBIM 3TarioM B (POPMUPOBAHHHU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH
oOydJarommxcs;

e crnocoOcTByeT (HOPMUPOBAHHIO IIEHHOCTHOTO OTHOIIICHHS K
€CTECTBEHHO-HAY4YHBIM 3HAHUSAM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOU BKJIaja B
AKOJIOTHYECKOE 00pa3oBaHue 00yUYarOIMIUXCS.

JlanHbie HampaBiieHUsT B OOYYEHHUH XUMHUU OOECIECUMBAIOTCS CIEIM(PUKON
colepkaHusl  yd4eOHOTO  TpeaMeTa, KOTOpBhIM  SBIAETCA  IEAarorHuecKd
aIanTHPOBAHHBIM OTpaKEHUEM 0a30BOM HAYKH XMMUHM HA OTIPEJCIEHHOM dTare e¢
pa3BHUTHSI.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS OPHUEHTHPOBAH HA
OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMBI MEPBOHAYAIBHBIX TOHITHI XWUMHUHU, OCHOB
HEOPTaHWYECKOM XMMHUM W HEKOTOPBIX OTJACIBHBIX 3HAYUMBIX IOHSATUN

OpPraHUYECKON XUMHHU.



CrtpykTypa coaep:kaHus MpOorpaMMmbl MO XUMHUHU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOro noaxoza k €€ uszydeHuro. Conep:kaHue CKIAAbIBAETCS U3 CHCTEMBI
MOHATHUNA O XMMHAYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI ITIOHATHN O XUMHUYECKON
peakuud. OO0e 53TH CHCTEMBl CTPYKTYpPHO OpPraHuW30BaHbl MO MPUHILHUITY
IIOCJIEA0BATENBHOTO PA3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUYECKUX IMPENCTABICHUI
Pa3HOTO ypOBHS:

® ATOMHO-MOJIEKYJISIPHOTO YYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

e Ilepuoguueckoro 3akona /[.1. MeHneneeBa kak OCHOBHOTO 3aKOHA

XUMHH,
® YYCHHUS O CTPOCHUHU aTOMa U XMMUYECKOU CBSI3H;
® MPEJCTABJICHUI 00 AJIEKTPOTUTUYECKON TUCCOIMAIINHU BEIECTB B
pacTBopax.

TeopeTnueckne 3HAHUA PACCMATPUBAIOTCS HAa OCHOBE HAMIIUPUYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyromy, BBINOJHAS (PYHKIUU OOBSICHEHUS U TMPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOJIYYEHUS
U3y4YaeMbIX BEUIECTB.

OcBoeHHME TMPOTrpaMMbl IO XHUMHH  CIIOCOOCTBYET (hOPMHUPOBAHUIO
MPEJICTABICHUS] O XUMHUYECKOM COCTABJISAIOIICH HAYYHOM KapTUHBI MUPA B JIOTHUKE
€€ CHUCTEeMHOW NpHUPOAbI, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
METO/IaM IO3HaHUS B Hayke. M3ydeHue XUMHUM NPOUCXOAUT C MPUBJICUYCHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MNpeaMeToB: «OKpyXKaloumi Mupy,
«buomnorus. 5—7 knmacce» u «duznka. 7 Kiacey.

[Ipy wu3yuyeHHMH XHMHUU TPOUCXOAUT (POPMHUPOBAHHE 3HAHUU OCHOB
XUMUYECKOW HAYKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATENIBHOCTA YEJIOBEKAa M KAaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOU KYJIBTYPBI.
3amaya y4eOHOTO MpeaMeTa COCTOMT B (DOPMUPOBAHMHM CUCTEMBI XHUMHYECKHX
3HAHUM — BaXXHEUINX (PAaKTOB, MOHSATHUM, 3aKOHOB W TEOPETHUYCCKHUX IOJIO0KEHUM,
JOCTYMHBIX O00OOIIEHNA MHPOBO33PEHUYECKOTO XapaKTepa, S3blka HayKH, B

HpI/IO6H_ICHI/II/I K HAY4YHBIM MCTOJaM IIO3HAHHWA IIPU HU3YYCHHH BCHICCTB H



XAMHYECKUX peaKiuii, B POPMUPOBAHUN W PA3BUTHH MTO3HABATCIHHBIX YMCHHH U
UX TIPUMEHEHWH B Y4YeOHO-ITO3HABATEIBbHOW M YYCOHO-UCCIIEIOBATEIBCKON
JeSITebHOCTH, OCBOCHHMM TMpaBUI O€30MacHOTO OOpallleHHsi C BEIIeCTBaMU B
MOBCETHEBHOM KHU3HM.

[Ipu M3yyeHnn XMMHUHU Ha YPOBHE OCHOBHOT'O OOIIETro 00pa3oBaHUsl Ba)KHOE
3Ha4YeHHE MPUOOPETH TaKue e, KaK:

¢ (opmMupoBaHHE HHTEIUICKTYAIbHO PA3BUTON JTUYHOCTH, TOTOBOU K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIICHUH,
CIIOCOOHOM aTalTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKH3HU;

® HaNpPaBICHHOCTh OOYUEHHS HA CUCTEMaTHIECKOE MPUOOIICHHE
O0yJaronMXcss K CaMOCTOSTENIEHON TO3HABaTENbHOW JIESATEeIbHOCTH, HAyYHBIM
METOJIaM TI03HAaHMSI, (POPMHUPYIOIIMM MOTHBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

e oOecrieueHue yCIOBHA, CIOCOOCTBYIOMIUX MTPHUOOPETEHHUIO
oOydJaroIMMHCS  OMbITa  pPa3HOOOpa3HOW  JEATEIbHOCTH,  IO3HAHUSA |
CaMOTIO3HAaHMS, KIIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETCHLIUN), HMEIOUIUX
YHUBEPCAJIbHOE 3HaYEHUE JJI PA3INYHBIX BUJIOB JCSITEILHOCTH;

e (opmupoBanue obmIel PyHKITMOHAIIBHOW U €CTECTBEHHO-HAYYHON
IrPaMOTHOCTH, B TOM YHCJI€ YMEHUN OOBSCHITH W OILICHUBATh SIBICHUS
OKPYXAIOIEr0 MUpPA, HCTOJb3ysd 3HAHUS W OMbBIT, MOJYYCHHBIE MPU H3YYCHUH
XAMHH, TPUMEHATh HMX TPH PEHICHUU Mpo0JeM B TOBCETHEBHOW >KU3HU W
TPYZOBOU JAEATEIbHOCTH;

¢ (opmupoBaHue y 00y4arOmnXcsi TyMaHUCTUYECKUX OTHOIICHHH,
MOHUMAaHUSI TEHHOCTH XUMHUYECKUX 3HAHWK I8 BBIPAOOTKH DKOJOTHYECKHU
[1eJIeCO00pa3HOTO TOBEJAEHUS B OBITY W TPYIOBOW JEATEIRHOCTH B IEJIAX
COXPaHEHUS CBOETO 3/I0POBbS i OKPYKAIOIICH MPUPOTHOM CPEIbI;

® pPa3BHUTHE MOTUBAIMH K OOYYECHHIO, CIOCOOHOCTEH K CAMOKOHTPOITIO U
CAaMOBOCIIUTAHMIO Ha OCHOBE YCBOCHHS OOIIECYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGUsS M HAMPaBICHHOCTH JAThHEHUIIIETO

00y4YeHMUS.



OO1miee 4yuCIO 4YacoB, PEKOMEHIOBAHHBIX ISl HM3y4yeHUs XUMuUHU, — 136
yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeZlen0), B 9 kiacce — 68 yacos (2 yaca B

HEJICIIO).



COAEPKXAHUE OBYYEHUA

Conep:xxanmne o0yueHus B 8 Kiacce.

IlepBoHayanbHbIe XMMUYECKHE MOHATHSL.

[Ipenmer xumun. Posib XMMHUM B )KU3HU 4Ye€JIOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecrBa. PuU3MUECKHE CBOMCTBA BELIECTB. ATpPEraTHOE COCTOSHHE
BemiecTB. [loHsTHE O MeTOAax MO3HAHUS B XUMHUHU. UUCThIE BEIIECTBA U CMECH.
Cnioco0sI pa3zeneHust CMecei.

ATOMBI M MOJEKYJbl. XUMHUYECKHE BJIeMEHThl. CUMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U ClIOXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudeckas ¢opmysa. BajleHTHOCTh aTOMOB XHMHYECKHX D3JIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOcUTENbHAS AaTOMHAs Macca.
OtHocuTEeNbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEIMHEHUHU.

KomnuectBo BemiectBa. Monb. MosnsipHas macca. B3aumMocBs3b KOJIMUECTBA,
Macchl M 4HCIAa CTPYKTYpPHBIX €IHWHHUIl BemectBa. Pacuétel mo Qopmynam
XUMHUYECKUX COETUHECHHM.

Pu3nuecKrue U XUMUYECKUE SIBICHUSL. XUMUYECKasi peakuus U €€ MpU3HaKu.
3aKOH COXpaHEHHsS MacChl BellecTB. XUMHUYecKue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEAKIHi (COeAMHEHMS, Pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuit IKCnepumenm: 3HAKOMCTBO C XHMHYECKOM TOCYAOM,
mpaBwiIaMu paboTel B JlabopaTopuu W MpUEMaMu O0OpaleHus ¢ J1abopaToOpHBIM
o0Opy/IOBaHHEM, H3y4YCHHE H ONHCaHHEe (HU3NUYECKUX CBOMCTB 00pa3IoB
HEOPTaHWYECKUX BEIIECTB, HAOMIOACHUE (PU3NYECKUX (IJIABJICHUE BOCKA, TasTHUE
JIbJa, pAacCTUpaHHE caxapa B CTYIKe, KUIEHHME W KOHJIEHCAlUusi BOJbI) U
XUMUYECKUX  (TOpeHHe  CBeuM, IMPOKaJMBAaHUE  MEAHOM  MPOBOJIOKH,
B3aMMOJICHCTBUE MeJia C KUCIIOTOM) sIBIEHUM, HAOJII0ICHUE U OMTUCAHUE MMPU3HAKOB
MPOTEKAHMSI XUMHUECKUX peakiuil (pa3inokeHue caxapa, B3auMOJIeHCTBUE CEpHOI
KHCJIOTHI ¢ XJ10puioM Oapus, paznoxenue rugpokcuaa meau (11) mpu Harpeanum,
B3aUMoOJIeHCcTBUE Keje3a ¢ pacTtBopoM coiu Mmeau (II), m3ydenwme crocoOoB

paznmenieHusi cmeceid (C TMOMOIIBI0 MarHuTa, (UIBTPOBAHHE, BbIIApUBAHUE,
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TUCTWIUISIIUSA, XpoMartorpadus), MNpPOBEACHUE OYUCTKM TIOBAPEHHOW  COJIH,
HaOJI0JICHUE U OMUCAaHHE PE3YJIhTATOB MPOBEACHUS OIbITA, WIITIOCTPUPYIOIIETO
3aKOH COXPaHEHHS MACChl, CO3/JaHUE MOjieJiel MOJIEKYI (IIapOCTEPIKHEBBIX).

Baxueimue npeacTaBuTe M HEOPraHM4eCKMX BeLeCTB.

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kuciopoa — 3I€MEHT U MPOCTOE
BemlecTBo. HaxokaeHue kucimopojga B mpupojge, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. I[Ipumenenue xucnopona. CrocoOs
MOJIYYEHUsI KHUCIOpoJia B JiabopaTopuu W MPOMBINIUICHHOCTH. KpyroBopoT
Kuciopojia B mpupoje. O30H — ajutoTpornHas MoAu(pUKaIMs KUCIOPOoa.

TennoBoit >PHEeKT XUMUUECKOW peakiuu, TEPMOXUMUUYECKUE YpaBHEHUS,
9K30- W SHJOTEPMHUYECKHE peakuuu. TOIIMBO: yrojib M METaH. 3arps3HEHUE
BO3JlyXa, YCUJIEHUE MMAPHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CJIOS.

Bonmopon — snemeHT M mpocToe BellecTBO. Haxoxaenue Bojopoaa B
npuposae, ¢GuU3MUECKMe W XMMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI
nosryyeHusi. Kuciaotsl u conu.

MounsipHblii 00BEM Ta30B. Pacy€Thl 0 XUMUYECKUM YPABHEHUSIM.

duznueckue CcBOMCTBA BoAbl. Boga kak pactBoputenb. PacTBopsI.
HacehllieHHble M HEHACBIILIEHHBIE PAacTBOPBbI. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBas 10J14 BEIIeCTBa B pacTBOpe. XUMHYECKUE CBOMCTBA BO/bl. OCHOBAaHMUSI.
Ponp pacTBOpOB B IpupoJie U B KU3HU 4YelloBeKa. KpyroBopoT BOZibl B IPUPOJE.
3arpsi3HeHue NpUPOAHBIX BoA. OXpaHa U OUKUCTKA IPUPOIHBIX BOJ.

Knaccudukanus neoprannmueckux coenunenuid. Oxcuapl. Kimaccudukanus
OKCHJIOB:  coyieoOpasyromiie  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIe) W
HecosneoOpaszyronme. Homenknatypa okcugoB. @Pu3MUECKHUE U XUMHUYECKHE
CBOMCTBa OKCUJIOB. [loydyeHne OKCHIOB.

OcuoBanusi. Knaccudukammss ocHOBaHWU: METOYM W HEPACTBOPUMBIC
ocHoBaHMs. HoMeHknatypa ocHoBaHui. DPU3NYECKME W XUMHYECKHE CBOMCTBA
ocHoBaHul. [lonyyeHne ocHOBaHMIA.

Kucnotel. Knaccudukanusa kuciaor. Homenknarypa kucinor. @uznyeckue u
XUMHAYECKHE CBOMCTBAa KHCIOT. Psng aktuBHoctn wmetamioB H.H. bekerosa.

ITony4yeHue KUCIIOT.



Conu. Homenkiatypa cosneil.

du3nuecKkue U XMMHUYECKME CBOKMCTBA coseu. Ilonyduenne conen.

['eHeTnueckas CBsI3b MEXKY KIIACCAMHU HEOPTAHUYECKUX COCMHEHUM.

Xumuueckuit IKCnepumenm: KA4eCTBEHHOE OIPEAECICHUE COAECPKAHMS
KHCJIOPOJIa B BO3JYyXe, MOJIydeHHe, COOMpaHue, paclo3HaBaHHE U U3YUYEHUE
CBOMCTB KHCIIOPOJIa, HAOIIOJCHUE B3aUMOJCHCTBHS BEIIECTB C KHUCIOPOJIOM U
yCJIOBHSI BO3HUKHOBEHHUS U TPEKpaIleHUs TopeHus (moxapa), O3HAKOMJICHHE C
oOpa3liaMd OKCHUJOB M ONHUCAaHWE UX CBOWCTB, TOJIyuYe€HHUE, COOUpaHuUe,
pacrio3HaBaHWE W W3Yy4YEHHUE CBOWCTB BoJIOpojia (TOpeHHuE), B3aUMOJICUCTBUE
Bogopoaa ¢ okcuaom meau (II) (Bo3MOXKHO HCMONIB30BaHHE BUIAECOMATEPHUAIIOR),
HaOMIOJIeHne 00pas3lloB  BEIIECTB  KOJHMYECTBOM |  MOJIb, HCCIICIOBAHHE
OCOOCHHOCTEM  pPAacCTBOPEHHUS  BEIIECTB C  Pa3JIMYHOM  PACTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNpPEIEIIEHHON MacCOBOW J0Jiel pPacTBOPEHHOTO
BEILECTBA, B3aMMOJICUCTBME BOABI C MeETAJUIaMU (HATpUEM U  KaJbLIHEM)
(BO3BMOXKHO  HUCIIOJIb30BAaHWE  BHJIEOMATEpPHANIOB), HCCIeJOBaHHE O00pa3IoB
HEOpPraHMYECKUX BEIECTB PA3IMYHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHUS OKPaCKU
UHIUKATOPOB B PACTBOPAX KHUCIJIOT M IIEJIOYEN, U3yYCHHE B3aUMOJECHCTBUS OKCUAA
menu (II) ¢ pacTBOpoM CEepHOM KHCIOTHI, KHUCIOT C METaJIaMH, PEaKIui
HEUTpanu3aly, MOJyYeHUE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHHE OJIHOTO
MeTajuia APYruM U3 pacTBOpa COJIM, PEUIEHUE SKCIIEPUMEHTANBHBIX 337a4 110 TEME
«BakHenIne KiIacchl HEOPraHMYECKUX COEIUHEHUI.

HHepuognueckuit 3axkoH u Ilepuoamyeckas cucreMa XUMHYECKHX
jiemeHToB [[.U. MenneneeBa. CrtpoeHne aToMoB. XHMHYECKAsl CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTE/IbHBIC PEaKIUM.

[lepBble MOMBITKM KIACCU(PUKAIUU XUMUYECKUX 31eMeHTOB. [loHsaThe o
IPYIINax CXOJHBIX 3JIEMEHTOB (IIEIOYHbIE U WIEJIOYHO3EMEIbHBIE METalIbI,
raJIOTeHbI, HTHEPTHBIC Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yroT aM(PpOTEPHBIC OKCHIBI
Y TUJIPOKCUBI.

[Tepuonnuecknit 3akoH. llepuoguueckas cucremMa XMMHYECKUX 3JIEMEHTOB
J.1. Menneneena. KopoTkonepuoanass ¥ JiIUHHONEpPHOAHAs  (QOpMBbI

[Tepunoauueckoit cuctembl xumudeckux snemMeHToB JI.M. Menaeneesa. Ilepuoas u
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rpynnbl. @U3NYECKUN CMBICI HOPSAKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIbI
AJIIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX suep. M3oronmbl. OJIEKTPOHBI.
CtpoeHue 3JeKTPOHHBIX 000JI0OUEK aTOMOB MEPBBIX 20 XUMHYECKUX DJIEMEHTOB
ITepuonnueckon cucremsl J[.1. Menzgeneesa. XapakTepuCTHKa XHMUYECKOTO
3JIEMEHTA 10 €0 MOJIOKEHUIO B [lepnoanueckon cucreme .M. Menneneesa.

3aKOHOMEPHOCTH H3MEHEHMS pajdyca aTOMOB XHWMHUYECKUX 3JIEMEHTOB,
METAUIUYECKUX U HEMETAJUIMYECKUX CBOMCTB 10 IPyINaM U MepuoaaM. 3JHa4eHue
Ilepuoanueckoro 3akoHa 1 llepruonueckoi CUCTEMbl XUMUYECKUX DJIEMEHTOB JJISI
pa3BuTHs HayKu U nipaktuku. .M. MenaeneeB — yu€HbIN U TpaXKI1aHUH.

Xumudeckass cBs3b. KoBajneHTHass (mojisipHas ¢ HEMOJISIpHAs) CBSA3b.
DIEKTPOOTPULATENBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHusi.  OKHUCIUTEIBbHO-BOCCTAHOBUTENBHBIE  PEAKIIUU.
[Iponiecchl okucaeHus U BOCCTaHOBIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuyeckuii IKcnepumenm: W3y4eHHE OOpa3IOB BEIIECTB METAIOB U
HEMETAJUIOB, B3aMMOJEWCTBUE THUAPOKCHAA IMHKA C pPAacTBOPaMHU KHUCIOT U
IEJI04EH, IPOBEICHUE OIIBITOB, WJUTIOCTPUPYIOLIUX IIPUMEPBI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN (TOpeHUE, pPEaKUUH pa3JIoKEHUs,
COCJIMHECHUA).

Mesrcnpeomemmnunie cea3u.

Peanuzanusa mexXnpeaMETHBIX CBSA3€H MPU H3YYEHUHM XUMHHU B 8 Kiacce
OCYLIECTBIISIETCS 4epe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK Y MOHSITHUM, SIBIAIOIINXCS CUCTEMHBIMH ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIMKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MOHATHSA: HAYYHBIA (DAKT, TUTIOTE3a, TEOPHS,
3aKOH, aHallM3, CHHTE3, KiacCUpUKAIus, TEPUOJUIHOCTh, HaOIIOJCHUE,
AKCIIEPUMEHT, MOJCIIUPOBAHNE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

dusznka: Marepus, aToM, OJEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKJIH],
W30TOMNbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, AJIEKTPUYECKHM 3apsij, BEIIECTBO, TEJIO,
00bEM, arperaTHOe€ COCTOSIHUE BEIECTBA, ra3, (U3MUYECKUE BEIIUYWHBI, €IUHUIIBI

M3MEpPEHHs, KOCMOC, TIJIaHETHI, 3BE3/1b1, COJHIIE.
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buonorus: dborocunres, npixanue, ouocdepa.
I'eorpadus: armocepa, rugpocdepa, MUHEPATBI, TOPHBIE MOPOIBL,

IMOJIC3HBIC NCKOIIA€MBIC, TOIIJIMBO, BOJHBIC PCCYPCHI.

Conep:xxanue o0yuenus B 9 Kiaacce.

BemecTBO 1 XMMHUYECKAsl peaKI M.

[Tepuonnueckuii 3akoH. llepuoguueckas cucremMa XUMHUYECKUX DJIEMEHTOB
J.. MenpneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHHUU CBOWCTB
XUMHUYECKUX DJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, Kalus, KaIblUsd U UX
COCIMHEHUN B COOTBETCTBUU C IMOJOKEHHEM »3JIEMEHTOB B I[lepuoanueckoi
CHUCTEME U CTPOCHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BHUAbI XMMHUYECKOW CBS3U. THUMBI KPUCTALIAYECKHUX
pELIETOK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT THIA KPUCTAIIMUECKON PELIETKU U
BUJIa XUMUYECKOU CBS3H.

Knaccuduxkanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIEeCTB. XUMHUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukanuss XuMHUECKHX peakIui MO pa3IMYHbIM MpPU3HAKAM (I10
YHCIIy U COCTaBY YYAacTBYIOIIMX B PEAKIUU BEIIECTB, M0 TEILIOBOMY 3 (]eKTy, 1o
U3MEHECHHIO CTETICHEW OKUCJICHHUS XMMUYECKHX DJIEMEHTOB, 1O OOpaTUMOCTHU, 11O
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKINHU, TEPMOXUMHYECKUE
YpaBHEHHS.

[Tonsitue o ckopocTu xumMuueckod peakuuu. [loHsATHE 00 OOpaTUMBIX H
HEOOpAaTUMBIX XMMHYECKHX peakiuax. [[oHITHe 0 TOMOTEHHBIX M T€TEPOTCHHBIX
peakuusx. llonstue o karanuse. [IoHsTHe 0 xuMHueckoM paBHOBecur. DaKTOPHI,
BJIMSIIOIIME HAa CKOPOCTh XUMHUYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE  PEAKLIUM, JJICKTPOHHBIM  OanaHc
OKHCJIUTENTbHO-BOCCTAHOBUTEIBHOU peakuuu. Cocragnenue YpaBHEHU
OKHCJINTENIbHO-BOCCTAHOBUTENBHBIX ~ pEAaKUUMKA €  HCIOJb30BAHMEM  METOA

AJIEKTPOHHOTO OajaHca.
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Teopust AJIEKTPOIUTUYECKON JUCCOLIMALINY. DIIEKTPOIUTHI 51
HEJJICKTpOJIUTHL. KaTHOHBI, aHUWOHBL. MeEXaHW3M JUCCOLIMALMM BEHIECTB C
Pa3IMYHBIMUA BUJAMHU XUMHYECKOUW CBsi3u. Crenenb aucconuanuu. CUIbHBIE U
cia0ble 3JIEKTPOJIUTHI.

Peakiiun wnoHHOro oOMeHa. YcIoBHS MNPOTEKAaHUS pPEAKUUH HMOHHOTO
oOMeEHa, MOJIHbIE U COKpAIllEHHbIE HOHHBIE YpaBHEHUs peakunii. CBONCTBA KUCIOT,
OCHOBaHMW W COJiei B CBETE€ TMPEJCTABICHUH 00 d3JIEKTPOIUTUUYECKOU
nucconmanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuit IKcnepumenm: 03HaKOMIICHUE C MOAEISIMU KPUCTAIUINYECKUX
pEmETOK HEOPraHMYEeCKUX BEIIECTB — METAJIOB M HeMeTauioB (rpadura u
ajgMasa), CIOKHBIX BEIIECTB (XJIOpHAa HATpHsl), HMCCIECIOBAaHUE 3aBUCUMOCTH
CKOPOCTHM XHMHUYECKON peakIud OT BO3JCHCTBUS pa3lUUYHBIX (DAKTOPOB,
UCCJIEOBAaHUE JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOLECCA AUCCOLUALINN
KHACTIOT, Iejo4Yed u coyied (BO3MOXKHO HCIIOJIb30BAaHUE BUIEOMATEPHUAIIOB),
IIPOBEJICHUE ONBITOB, WUIKOCTPUPYIOIIUX IPU3HAKHU ITPOTEKAHUS PEAKLIM HOHHOTO
oOMeHa (oOpa3oBaHHME oOcajika, BbIJENIEHHWE rasza, oOpa3oBaHHE BOJbl), OIBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIIUTEIBHO-BOCCTAHOBUTENIBHBIX  pEaKLUi
(ropeHue, peakuuu pa3ioKeHUs, COCIUHEHHs), pacllO3HABAaHUE HEOPTraHMYECKUX
BCIIECTB C IIOMOLIBK0 KAYECTBEHHBIX pEAaKUMH HAa HMOHBI, pELICHUE
JKCIIEpPUMEHTAJIbHBIX 3a/a4.

HemeTanibl 1 MX COeTUHECHMUSL.

OO6mrast xapakTtepucTuka rajnoreHoB. (OCOOCHHOCTH CTPOCHUS AaTOMOB,
XapaKkTepHble cTerneHn okucieHus. CTpoeHne U (pu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMHUYECKHE CBOMCTBA Ha IMPUMEPE  XJIOpa
(B3auMmozeiicTBUE € MeETaJJIaMH, HEMETaUlaMH, IIeJo4aMu). XJIOpOBOAOPOA.
ConsiHasi KuClOTa, XMMHUYECKHUE CBOMCTBa, MOJydeHHe, nmpuMmeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJOPOJA HAa OPraHMW3M 4YeJIOBeKa. BakHehmue XJIOpUAbl U HX
HaXOXJCHHUE B MIPUPOJIE.

O6mas xapaktepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHUS

dTOMOB, XapaKTCPHBIC CTCIICHU OKHUCIICHHA.
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Crtpoenne u Qpuanyeckue CBONCTBA MPOCTHIX BEIIECTB — KUCIOPOIA U CEPHI.
AnnoTtpornHbele MOAU(PUKALUUA KUCIOPOJIa U cepbl. XUMHUYECKUE CBOICTBA CEPBHI.
CepoBoziopof, CTpoeHHue, PU3NYECKHE U XUMHUYECKHE CBOMCTBA. OKCUIBI CEPhI KakK
MpEACTaBUTENN KHUCIOTHBIX OKcuaoB. CepHas Kuciota, (U3MYECKUE U
XUMUYECKHE CBOMCTBa (00OmIME Kak TMPEICTaBUTENsl Kjacca KHCJIOT |
cnenuguyeckue). XUMUYECKUE PEaklUu, JeXKallhue B OCHOBE IMPOMBILIIEHHOTO
cnocoba mnonyudeHus cepHoil KucioThl. [Ipumenenue. Conu cepHOMl KHUCIOTHI,
KayecTBEHHas peakuusi Ha cylbdar-uoH. HaxoxneHue cepbl U €€ coeMHEHUI B
npupojie. XMMHUYECKOE 3arps3HEHUE OKpYKaloUleH Cpelbl COCAUHEHHUSIMU CEpPbl
(KUCIOTHBIE JOXIW, 3arps3HEHHE BO3JlyXxa M BOJOEMOB), CIOCOOBI €ro
PeI0TBPAILICHHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTePHbIE CTEIICHU OKUCIICHHUS.

A30T, pacnpocTpaHeHue B Mpupoze, Gu3ndeckue U XMMHUYECKUE CBOMCTBA.
Kpyrosoport azota B npupoje. AMMHUak, ero (pu3n4eckue 1 XMMHYEeCKUE CBOICTBA,
nojsiyueHue W mnpumeHeHue. Coilu aMMOHHMS, UX (PU3MUYECKHE U XUMHUUYECKUE
CBOMCTBa, npruMeHeHue. KauecTBeHHas peakuuss Ha MOHbI aMMOHMS. A30THas
KHACTIOTa, €€ TMOodydyeHue, (PU3NYecKUue W XUMHYECKHe CBoWcTBa (00IIHMe Kak
NpeICTaBUTENS Kilacca KUCIOT U cnenuduueckue). Vcrnonb3oBaHue HUTPATOB H
COJIC aMMOHHMS B KQUECTBE MUHEPAIBHBIX yI0OpeHUH. XUMHUUECKOE 3arps3HCHHE
OKpY)Karomen cpenbl COCIMHEHUSIMH a30Ta (KHCIOTHBIE [IOXIU, 3arps3HECHHE
BO3/1yXa, IOYBBI U BOJIOEMOB).

®ochop, ammorpormubie Moaubukammu  dochopa, uzMUECKHe U
xumudeckue cBoiictBa. Okcun dhocdopa (V) u dbochopras kuciora, Gu3ndecKue u
XAMHYECKUE CBOWCTBA, moiydeHue. HMcmonp3oBanue QocdaToB B KadecTBe
MUHEPAIbHBIX yJI00pEHUH.

O6mrast xapaktepuctuka snemMeHToB [VA-rpynmel. OcoOeHHOCTH CTpOEHUS
aTOMOB, XapaKTEPHBIE CTETICHU OKUCIICHHUSI.

VYrnepon, amwioTponHble MOAU(DUKALNKM, PACOPOCTPAHEHHUE B MPUPOJIE,
duznyeckue W XUMHUYECKHe cBoicTBa. AxacopOuus. KpyroBopor yriepona B

npupojie. OKcuapl yriaepona, ux GU3nuecKkue 1 XuMUYECKUEe CBOWMCTBA, JACHCTBUE
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Ha >KUBBIC OPTaHU3MBbI, MOJYYECHHUE M MPUMEHEHHE. DKOJOTHYECKHUE MPOOJIEMBI,
CBs3aHHbIE C okcugoMm yriepona (IV), rumoresa rnobaJbHOTO MNOTEIICHUS
KJIUMaTa, TapHUKOBBIA 3P(deKT. YroibHas KUCIOTAa U €€ COoNH, UX PU3NUYECKUE U
XUMUYECKUE CBOWCTBA, MOJydeHHE M TpuUMeHeHue. KauecTBeHHas peakiusi Ha
kapOoHat-uonsl.  Mcnonb3oBanue  kapOoHaToB B OBITY,  MEIUIMHE,
MIPOMBIIIJIEHHOCTH U CEIIbCKOM XO3SIUCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHMYECKUX BEIIECTBaX Kak o
COCIMHEHUSIX yriaepoja (MeTaH, 3TaH, STWIEH, aleTWJeH, 3TaHOJ, TJIULEPHH,
yKcycHas kuciiota). [IpupoaHbie HICTOUHUKHA YTIEBOAOPOAOB (yrojb, MPUPOIHBIN
ra3, He(QTh), NPOAYKTHl HX TNepepaboTku (O€H3UH), HUX poJib B OBITY H
TPOMBIIIJIEHHOCTH.

[TonsiTue 0 OMOTOTUUECKH Ba)XKHBIX BEIIECTBAX: KUpax, OeIKax, yrieBojax
— W WX pOJM B JKU3HU 4YeJoBeKa. MarepuanbHOE €IMHCTBO OPTraHMYECKUX H
HEOPraHUYECKUX COCTMHEHUN.

KpemHunii, ero @usnueckue M XUMHYECKHE CBOWCTBa, IMOJYYCHHE U
npuMmeHenne. CoenuHeHUs KpeMHHs B mnpupoje. OOmme mnpeacTaBieHus 00
okcuzae kpeMuusaA(IV) m kpemuueBor kuciore. CUIMKaThl, UX HCIIOJH30BAHUE B
OBITYy, MEIUIIMHE, MPOMBIILICHHOCTH. BaxHeillne cTpouTenbHbIe MaTepualbl:
KepaMHKa, CTEKJIO, IIEeMEHT, OeToH, ene3o0eroH. IIpobnembl Oe3onacHOro
UCIIOJIb30BAHUS CTPOUTENIBHBIX MATEPUAIIOB B IOBCEAHEBHOW KU3HMU.

Xumuueckuii  IKcnepumenm: U3ydeHHE OOpa3lloB HEOPraHUYECKUX
BEIIECTB, CBOWCTB COJITHOM KHUCJIOTBHI, NMPOBEACHHE KAYECTBEHHBIX PEaKUU Ha
XJIOPHUJI-MOHBI U HAOIIOICHNE TPU3HAKOB MX MPOTEKAHMSI, OMBITHI, OTPAKAIOIINE
¢uznueckre ¥ XMMUYECKHE CBOWMCTBA TAJIOTCHOB M WX COCAMHEHHUH (BO3MOXKHO
WCIIOJIb30BaHUE BUJIEOMATEPUATIOB), O3HAKOMJIEHHME C oOpa3laMu XJIOPUIOB
(ramoreHu0B), 03HAaKOMJIEHUE ¢ 00pa3liaMu cepbl U €€ COeTUHEHUSIMU (BO3MOXKHO
WCIIOJIb30BaHUE BHUJICOMATEPHANIOB), HAOIIOEHHE MpoIiecca OOYTIIMBaHUS caxapa
MOJ JEWCTBUEM KOHIIEHTPUPOBAHHOM CEPHOM KHCIIOTHI, U3YYEHHE XHUMHUUYECKHX
CBOMCTB pa30aBJIECHHON CEPHOM KUCIOTHI, MPOBEICHHE KAaYeCTBEHHOW pEaKIuu Ha
cyib(paT-uoOH M HAOMIOJEHUE TMpU3HAKA €€ TMPOTEKAHUS, O3HAKOMIIEHHE C

dbu3nyeckuMu CBOMCTBaMHU a3oTa, Qochopa M UX COCIAUHEHUN (BO3MOXKHO
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UCIIOJIb30BAaHUE  BHUIEOMATEpUaloB), oOpa3uaMu a30THbIX U (ochopHbIX
yA0OpeHuid, TMOoJaydyeHue, coOWpaHHe, paclo3HaBaHME U M3YyUYCHHE CBOMCTB
aMMHMaKa, IPOBEJICHUE KaueCTBEHHBIX PEakIMii Ha MOH aMMOHHUS U pocdaT-uoH u
W3y4YCHUE NPU3HAKOB HMX IMPOTEKaHUs, B3aUMOACHUCTBUE KOHIIEHTPUPOBAHHOM
A30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO UCIIOB30BaHUE BHUIEOMATEPUATIOB),
M3yUeHUE MOJeJed KPUCTAIUIMYECKUX pPEeméToKk anmasa, rpadura, Qyninepena,
O03HAKOMJICHHE c MPOIECCOM azicopOuu PacTBOPEHHBIX BCILICCTB
aKTUBUPOBAHHBIM YTJIEM W YCTPONCTBOM IPOTHBOTA3a, MOJIydeHUE, COOUpaHue,
pacrno3HaBaHUE€ W  M3YYEHHE CBOMCTB  YIJIEKUCIOrO ras3a, MpOBEACHUE
KaueCTBEHHBIX peaKIMii Ha KapOOHAT U CUJIUKAT-UOHBI U U3YUYEHHUE MPU3HAKOB KX
NPOTEKAHUS, O3HAKOMJICHME C TPOAYKIMEW CHIMKATHOW MPOMBIIIJICHHOCTH,
pellIeHNE SKCIEPUMEHTANbHBIX 3aJau Mo Teme «BaxkHellne HeMeTamabl U UX
COCJIMHCHHUS).

MeTanjabl 1 MX COeAMHEHHS.

OO6m1as xapaKTepUCTUKAa XUMHUECKHX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUH
ux TnoyioxkeHus B Ilepuoguueckoid  CUCTEME  XMMHUYECKHX  AJIEMEHTOB
JI.. MenneneeBa u cTpoeHusi atomMoB. CTpoeHue MeTauioB. MeTamuindeckas
CBSI3b M METAUIMYECKasl KPUCTAIMUECKas PelIETKA. DJICKTPOXUMHUUYECKUM s
HaIpsDKEHUH MeTauioB. OU3nyeckre U XMMUYECKHEe CBOMCTBA MeTailioB. O01ue
criocoObl ToNTydeHuss MeTauioB. IloHsATHE O KOppO3WHM METalJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CriaBel (CTajab, YYT'YH, IIOPATIOMHUHHM,
OpoH3a) ¥ UX MPUMEHEHHUE B OBITY M MPOMBIIIIICHHOCTH.

[[lenounble MeTaiuibl: ookeHUe B [lepuoandecko cucremMe XUMHYECKUX
snementoB .. MeHnaeneeBa, CTpOCHHME KX aTOMOB, HAXOXJAEHHE B MPHUPOJIE.
dusnueckue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanus). OKCuasl u
TUJAPOKCHABI HaTpus ©W Kanus. [IpuMeHeHue IMIeIOYHBIX METAUIOB U HUX
COCJIMHCHMH.

[[lemouHO3eMEIbHBIE METaJIbl MarHuid W KajbllUi: IIOJIO)KCHHE B
[lepuonnueckorn cucreme xumuuecknx sneMeHToB .M. MenneneeBa, crpoeHue

HNX aTOMOB, HAXOKJICHHUC B IIPUPOAC. DOU3NYECKUE U XMMHUUECKHE CBOMCTBA MarHus
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u Kanblus. Baxkuelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUS.

AnroMuHuKA: 1onokeHue B IlepmoandeckoM  CHUCTEME  XMMHMYECKHX
anementoB .M. MenneneeBa, CTpoeHHE aTroMa, HAXOXKJIECHUE B IPUPOJE.
dusnyueckrue U XMMUUECKHUE CBOMCTBA alltoMUHUS. AM(OTEpHBIE CBOMCTBA OKCHIA
Y TUJPOKCHUAA AJTFOMUHUSL.

Kenezo: nonoxenue B llepuoandyeckoil cUCTEME XMMUUYECKUX JIEMEHTOB
JI.. MenneneeBa, CTpoeHHME aToMa, HaxoxkacHue B Ipupone. dusznueckue u
XUMUYECKHE CBOMCTBA jkeye3a. OKCUIbl, TUIPOKCUIIBI U coyn coin xkenesa (11) u
xenesa (III), ux coctas, cBOWCTBA U TOJIyYEHUE.

Xumuueckuii IKcnepumenm: O3HAKOMJIGHHE C oOpaslaMud METalioB U
CIJIaBOB, HMX (DU3NUYECKUMU CBOHMCTBAMHU, H3YYCHHE PE3YJIbTATOB KOPPO3HUH
METaUIOB  (BO3MOXHO  HCIIOJIb30BaHUE  BHJICOMATEPUATIOB), OCOOCHHOCTEM
B3aUMOJEHCTBHS OKCHJA KAJIBIUS U HATPUS C BOAOW (BO3MOYKHO HMCHOJIb30BAHUE
BUJIEOMATEpPUAJIOB), MCCIEIOBAaHUE CBOMCTB KECTKOW BOJBI, IMpoIlecca TOPEHHS
’Kese3a B KUCIOpojie (BO3MOXKHO MCIIOIB30BaHUE BUIEOMATEPUATIOB), TPU3HAKOB
IPOTEKAaHUsI KAaYECTBEHHBIX pEaKUWd Ha WOHBbI (MarHus, KaJbLMs, AJIOMUHUS,
nuHKa, xkenesa (I1) u xenesa (I11), menu (I1), HaGmroeHME U ONMKMCaHUE TIPOIIECCOB
OKpallMBaHMs IUJJAaMEHHM MOHAMU HATpHsl, KalIusd W Kaublusi (BO3MOXHO
UCIIOJIb30BaHUE  BHUJIEOMATEPHUANIOB), HUCCIeAoBaHHEe aM(OTEPHBIX  CBOWCTB
TUAPOKCHAA AIFOMUHUS W TUIAPOKCHAA LMHKA, PEUICHHE SKCIIEPUMEHTAIBHBIX
3a7a4 1o teMe «BaxHenime MeTauibl U UX COCTUHEHUSY.

XuMHS M OKpPY:Ka0LIas cpeaa.

BemecTtBa u marepuanibl B MOBCEIHEBHOW XW3HHM 4YejoBeka. besomacHoe
WCIIOJIb30BaHUE BEUIECTB U XUMUUYECKUX peakuuid B ObiTy. [lepBas momounp mnpu
XUMHYECKHX 0KOTax U OTPABICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpY’Kalollell cpeinl (mpelenbHasi AOMyCTUMAs
KoHIeHTpanus BemecTB (nanee — [1JIK). Poap xuMum B pereHun 3KOTOTHIECKUX
npo0JieM.

Xumuueckuit IKcnepumenm: W3yuyeHHE OOpa3UOB MaTepHaNIOB (CTEKIIO,

CILIaBbl MCTAJIJIOB, ITOJITUMCPHBIC MaTepI/IaJII)I).
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Mescnpeomemmuie cea3u.

Peanuzanmss MEXNpeaMETHBIX CBSI3eH NMpU HM3yYEeHUW XUMHUU B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHATHH, TaK ¥ TIOHSITHH, SIBISTIONTUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAYYHBIA (DAKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHajau3, CHUHTE3, KIacCUu(UKAIUA, TEPUOJUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPCHHUE, MOJICb, SBJICHUE, MAaPHUKOBBIH
3¢ PeKT, TeXHOJIOTHUSI, MAaTePUAIIbI.

dusnka: Marepusi, aTroM, 3JEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKIIH]I,
W30TOIBI, PaJMOAKTUBHOCTb, MOJICKYJIA, JJICKTPUUYCCKUN 3apsji, IMPOBOJHUKH,
TOJYTIPOBOJIHUKH, JHAJICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAS
pemérka, CrjiaBbl, (PU3NYECKUE BEIUYHUHBI, C€AUMHHUIIBI U3MEPEHUsI, KOCMUYECKOe
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: dhorocuntes, apixanue, Ouocdepa, dKOCUCTEMA, MUHEPAIbHbBIE
yII0OpeHUsl, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, MTUTATEIbHbIE BEIIECTRA.

I'eorpadms: armocdepa, rtuapochepa, MHUHEpaATbl, TOPHBIC IOPOJIHI,

ITOJIC3HBIC UCKOIIACMBIC, TOIIJINBO, BOOAHBIC PCCYPCHI.
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IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHNHUHA YPOBHE CPEJTHEI'O OBIIEI'O OBPA3OBAHUA

JInuHOCTHBIE pe3yJibTaThI

JIMYHOCTHBIE PE3YyJbTaThl OCBOCHHS MPOrPaMMbl OCHOBHOI'O OOIIETo
oOpa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XMMHUHM B €JAMHCTBE Y4YEOHOW U
BOCIIUTATEIILHOM JEATEIbHOCTU B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUMCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOllecTBe TMpaBWJIaMHM W HOPMaMH TIOBEJACHUS M CHOCOOCTBYIOT MpoIeccam
CaMOITO3HAHMS, CAMOPA3BUTHUS U COLMATIU3ALIUU O0yUarOIITUXCS.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATbCSL CHUCTEMOW TO3UTHUBHBIX IIEHHOCTHBIX OpPHEHTAIUA U
paciIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UMCJIE B YACTU:

1) nampuomuueckozo 6ocnumanus:

LEHHOCTHOTO OTHOLLEHHUS K OTEYECTBEHHOMY KYJbTYPHOMY,
UCTOPUYECKOMY M HAy4YHOMY HACIJIEIHUIO, IMMOHUMAHHS 3HAYECHUS XUMHUYECKOU
HayKd B >KM3HU COBPEMEHHOI0 O0O0IlecTBa, CIIOCOOHOCTH BIAETh IOCTOBEPHOM
uHbopMaIe O TEepeloBbIX JOCTHKEHUSX U  OTKPBITHSX MHUPOBOH H
OTEUYECTBEHHON XWMHH, 3aMHTEPECOBAHHOCTH B HAyUYHBIX 3HAHHUSIX 00 YCTPOWCTBE
MHUpa U 00IIeCTRa;

2) 2parxcoancKko2o 60CRUMAHUA:

OPEACTaBICHUS O COLUMAIBHBIX HOPMaxX MW TMpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUA B KOJIJIEKTUBE, KOMMYHUKATUBHOW KOMIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOM,  Yy4eOHO-MCCIEeNOBATEILCKONM, TBOPYECKOM W JAPYTUX  BHJAX
JESITENHbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOM MAESITEIbHOCTH TIPH
BBIMIOJIHEHUN Y4YEOHBIX, [O3HABATENIbHBIX 3a7ay, BBIIOJIHEHUU XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YIEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOITOHUMAHHUIO
M B3aUMOIIOMOIIM B TIpoOIllECCE ITOM Yy4eOHON MesATENbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TMOBEACHUE U TIOCTYNKHA CBOUX TOBapUIIEH C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB,;

3) uennocmu Hay4yHo20 NO3IHAHUA:
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MHPOBO33PEHUYECKUX MPEACTABICHUNA O BEIIECTBE U XUMHYECKOW PEAKIUU,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO pPa3BUTUS HAYKH M COCTABISIONIMX
OCHOBY JIJIsl TOHUMAHUSI CYIIHOCTH HAyYHOM KapTHUHBI MHpA, MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUS MPUPOAbI, B3aUMOCBA34X YEIOBEKA C
NPUPOTHOMN CPEIOH, O POJIM XMMHUU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIX MOTUBOB, HAIIPABJICHHBIX HA MOJIYYEHUE HOBBIX 3HAHUU 110
XUMUHU, HEOOXOIUMBIX JJIsl OOBSICHEHUSI HaOJI01a€MBbIX MTPOIIECCOB U SBJICHU;

MO3HABATEILHON, WH(MOPMAIIMOHHON W YHUTATEIBCKON KYJIBTYpPhI, B TOM
YHUCJIE HaBBIKOB CAMOCTOATEIHHOW PabOThl ¢ yu4eOHBIMM TEKCTaMH, CIPaBOYHOMU
JTUTEpPaTypor, JOCTYIIHBIMU TEXHUYECKUMHU CPEACTBAMHU HWH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpeca K OOYYECHHIO M TO3HAHUIO, JIF0OO3HATETBHOCTHU, TOTOBHOCTU H
CIIOCOOHOCTH K  €aMOOOpa30BaHMIO, MPOEKTHOM M  HUCCIEIO0BATEIBCKOM
JEeSTENBHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBICHHOCTH U YPOBHS OOYUEHHsS B
JIaJIbHEUIIIEM

4) gpopmuposanusn Kyabmypul 300p06b:

OCO3HAHUS UEHHOCTU JKU3HHU, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 3JI0POBBIA 00pa3 >KU3HHU, OCO3HAHUS IOCIEICTBHN H
HENPUSITHS BPEAHBIX MPUBBIYCK (YHOTPEOICHUS aJTKOTOJIs, HAPKOTHUKOB, KypeHUs),
HEOOXOAUMOCTH COOJIFOAICHUS TIpaBWJI 0€30MaCHOCTH MpPHU  OOpAIICHUH C
XUMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) mpyooeozo éocnumanus:

MHTEpeca K MPAKTHUYECKOMY H3Y4YEHHUIO0 Mpodeccuil M Tpyaa pazIudHOro
pona, yBaKeHUE K TPYAY U pe3yJbTaTaM TPYJIOBOW AESTEIbHOCTH, B TOM YHUCIE Ha
OCHOBE NPUMEHEHHUSI MNPEIMETHBIX 3HAHUW IO XMMHH, OCO3HAHHOIO BBIOOpA
WHIUBUYaIbHON TPAEKTOPUH MPOJIODKCHHS 00pa30BaHUs ¢ yIETOM JTUYHOCTHBIX
WHTEPECOB U CMIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
YCIIEIIHOM Mpo(eCcCHOHANBHON ASATEIBHOCTH M Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aIallTUPOBATHLCS B MpOo(eCCHOHATBHOU Cpelie;

6) JIKO0J102UUeCKO20 6ocnumaHnuA .
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HKOJIOTUYECKH IEIeCO00Pa3HOr0 OTHOMICHUS K TPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUS [IEHHOCTU 3JOPOBOTO U
O0e3zomacHoro oOpas3a >KH3HU, OTBETCTBEHHOTO OTHOUIEHUS K COOCTBEHHOMY
(¢U3NIEeCKOMY W TICHXHYECKOMY 37I0POBBIO, OCO3HAHUS IIEHHOCTH COOJIOJCHUS
npaBwiI O€30MAaCHOTO MOBEJCHUS PU paboTe C BEIIECTBAMH, a TAK)KE B CUTYALUsAX,
YIPO>KAIOUINX 3A0POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJyYaeMble MPH U3yUYCHUH XUMHHU, IS
pelleHusl 3a/ay, CBS3aHHBIX C OKPYKAIOIIEH MPHUPOIHON CpPEeIOid, MOBBIIICHUS
YPOBHS  DKOJIOTHMYECKOW  KYyJIbTYpBl, OCO3HAHHUS TJIOOAIBHOTO  Xapakrepa
AKOJIOTUYECKUX MPOOJIEM U MyTel UX PEIIeHUs] TOCPECTBOM METOIOB XUMUHU;

DKOJIOTUYECKOTO  MBIIUICHUS, YMEHHUS  PYKOBOJICTBOBAaThCS WM B

HOSHaBaTGHBHOﬁ, KOMMYHHK&THBHOﬁ )51 COIIPIEU'IBHOﬁ ITPAKTHUKE.

MeTanpeaMeTHbIe pe3yJbTAThI.

B cocraBe wmeranpeaMeTHBIX pe3yJbTaTOB BBIICIAIOT 3HAYUMBIE JIJIs
dbopMupoBaHUST MHUPOBO33PCHHS OOINCHAy4YHbIE TOHATHSA (3aKOH, Teopws,
IPUHITUII, TUTIOTE3a, (PakT, cucTemMa, IPoIece, PIKCIIEPUMEHT U APYToe.), KOTOPhIE
UCIIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEIMETaX M TO3BOJSIOT Ha
OCHOBE 3HAHMH U3 ITHX MPEAMETOB (POPMHPOBATH MPEICTABICHUE O IEIOCTHOM
HAy4YHOW KapTHHE MUpPa, U YHUBEPCAIbHbIC YUCOHBIC NEeUCTBUS (TT0O3HABATEIbHBIC,
KOMMYHHUKATHBHBIC, PETYJISITUBHBIC), KOTOphIe oOecrneunBaOT (GopMHupoBaHUE
TOTOBHOCTH K CaMOCTOSTEIIPHOMY IUIAHUPOBAHUIO M OCYIICCTBICHUIO y4eOHOM
NeATeIbHOCTH. MeTtanpeIMeTHbIE Pe3yabTaThl OCBOCHHS 0Opa3oBaTeIbHOMN
MpOrpaMMBbl 10 XUMHHA OTpaXKaroT OBJIAJICHUE YHHUBEPCAJIbHBIMU
MMO3HABATCILHBIMU JICHCTBUSIMH, B TOM YHCJIC:

1) 6a3zo6bie nozuueckue oeiicmeus:

YMEHHME HCIIOJb30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHUS TPU OCBOCHUM
3HAHUM: PACKPBIBATH CMBICI XUMHUYECKHX IMOHATHH (BBIACIATH UX XapaKTEpHBIC
MpU3HAKH, yYCTAaHABJIMBATh B3aMMOCBSA3b C APYTMMHU TOHATHSAMH), HUCHOJIH30BATh
TOHSATHS JJ1s1 OOBSICHEHHS OTHEJIBHBIX (DAKTOB U SABJICHUM, BBIOMPATh OCHOBAHUS U

KpUTCPHUH 1JIA KJ'IaCCI/I(i)I/IKaHI/IH XUMHUYCCKHUX BCIICCTB M XHMMHYCCKHUX peaKum”I,
21



yCTaHABIMBATh MPUUMHHO-CICACTBEHHBIC CBS3M MEKIY OOBEKTaMH H3YyUCHHSI,
CTPOUTH JIOTUUECKHUE PACCYXACHUs (MHIYKTHBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
MIPOBOJIUTH BBIBOJIBI M 3aKIIFOUCHHS,

YMECHHE TPHUMCHITh B TIPOIECCEe IMO3HAHMUS TMOHATUSA (TIPEAMETHBIE |
MeTanpeIMETHbIC), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEH, UCTIOIb3yEeMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHIEMbIC B XUMUU MOJICIIBHBIC TIPE/ICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJJIEMEHTa), XUMH4YecKas ¢dopMmysia U YypaBHEHHUE
XUMUYECKOW PeaKIMU — MPU PEHICHUN Y4eOHO-TI03HABATENBHBIX 3a7a4, C YUETOM
OTUX MOJICTBHBIX MPEJCTABICHUN BBISABIATh U XapaKTEPU30BaTh CYIICCTBCHHBIC
NPHU3HAKHA U3YYaeMbIX O0OBCKTOB — XMMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKITHH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTHU, TMPUYMHHO-CJICICTBEHHBIE CBS3U W
IPOTUBOPEUHS B M3yd4aeMbIX MPOIECCaxX U SBICHUSIX;

2) 6a3zo06ble uccieooeamenbCKue 0elcmeust.

yMEHHE HCIIOIb30BaTh IMOCTABJIECHHBIE BOIMPOCH B KAaueCTBE MHCTPYMEHTA
MO3HAHMS, a TakKKe B KadeCTBE OCHOBBI Il (OPMUPOBAHUS THUIIOTE3BI IIO
IIPOBEPKE MPABUIIBHOCTH BBICKAa3bIBAEMBIX CY>KICHUII;

npuoOpeTeHue OIbITa IO IJIAHUPOBAHHIO, OPTaHU3AIMH W IPOBEICHUIO
YUCHHUYECKUX OJKCIIEPUMEHTOB: yMEHHWE HaOIoaaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEILHO MPOTHO3UPOBATh €TI0 Pe3ysbTaT, (POpMyIHpoBaTh 00OOIICHUS H
BBIBOJIBI 10 pe3yJIbTaTaM MPOBEJAEHHOTO OIBITA, UCCIICAOBAHUS, COCTABIATh OTUYET
0 TPOJIeJIaHHOM paboTe;

3) paboma c ungpopmavueit:

yMEHHE BBIOWpATh, aHAIM3UPOBATH W HMHTEPIPETUPOBATH HH(OpPMAIIHIO
Pa3TUYHBIX BUAOB M (HOPM MPEACTABICHUS, TTOTYIaeMy0 U3 Pa3HbIX UCTOYHHKOB
(Hay4gHO-TIONyJIIpHAsE ~JUTEpaTypa XUMHYECKOTO COJEpXKaHUsS, CIPaBOYHBIC
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(OpMaIIHIO;

YMEHHE MPUMEHSATH Pa3JIMYHbIE METOJBI M 3aIPOCHI MPHU MOUCKE U OTOOpE
uHOpPMAITM W COOTBETCTBYIONIUX JAHHBIX, HEOOXOMWMBIX ISl BBITIOJHECHUS
y4eOHBIX U MO3HABATEIBHBIX 33124 ONMPEAEIEHHOTO TUTIA, MPUOOPETEHNE OTbITa B

0071aCTH  WCITOJIL30BAHHUS I/IH(l)OpMaI_II/IOHHO-KOMMYHI/IKaTI/IBHBIX TGXHOHOFHﬁ,
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OBIIAJICHUE KYJIbTYPOW aKTUBHOTO MUCIIOJIB30BAaHUS PA3IIMYHBIX TIOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMANbHYIO (POpMY IpeacTaBlieHus UHDOpMauu U
WUIIOCTPUPOBATh pELIaeMble 3aJaud HECJIOKHBIMU CXEMaMH, JuarpaMMaMmH,
ApYrUMH opMaMu rpauKu U UX KOMOMHAIUSMU;

YMEHHE HCIOJIb30BaTh W AaHAJIM3UPOBATh B Ipolecce y4yeOHOH U
UCCJIEeI0BATEIbCKON ACATENBHOCTH MH(DOPMALUIO O BIMSHUU IPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEW MPUPOIHOM
Cpelbl;

YHuBepcajbHble KOMMYHUKATHBHbIC 1eHCTBUS:

yMEHHE 3aJlaBaTh BOMPOCHl (B Xoje auayiora v (WIM) JTUCKYCCHH) IO
CyLIECTBY  OOCyXJaeMoh TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHLHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

NprOoOpETCHHE OTbITA TPE3CHTAIMU PE3YIbTAaTOB BHITIOJHEHHSI XUMUIECKOTO
HKCIIEpUMEHTA (J1a00paTOPHOTO OMbITA, JIAOOPATOPHOU pabOTHI MO MCCIEIOBAHUIO
CBOICTB BEIIECTB, y4eOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMU TO3HABAaTEIbHOU U
UCCJIEIOBATEIbCKON JEATENBHOCTA TPHU PEHICHUH BO3HUKAIONIUX MpoOiieM Ha
OCHOBE y4€Ta OOIIMX MHTEPECOB M COTJIaCOBAHHUS MO3UIMM (0OCYyXKIeHUs, 0OMEH
MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAMHAIMS COBMECTHBIX JICHCTBUH,
OTIpEeJICIICHHE KPUTEPHUEB IO OLIEHKE KaYeCTBA BHITIOJHEHHON paOOTHI U APYTHE);

YHuBepcajbHblIe PeryJssTUBHbIC 1eHCTBUS:

YMEHHE CaMOCTOSATEIBHO OMPEACISITh EIN ACATEIbHOCTH, TIAaHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIUPOBATH M TMPH HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee A (HEeKTUBHBIE CTIOCOOBI PEeIICHHs] YICOHBIX H
MO3HABATEIBHBIX 3a/1a4, CaMOCTOSATEIBHO COCTaBIATh WU KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JCHUCTBUM MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIYYCHHSI HOBBIX 3HAaHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX,
OIICHWBATh COOTBETCTBHE MOTYYECHHOTO PE3ybTaTa 3asiBICHHON 1€,

YMEHHE WCIOJIb30BaTh M AaHAIM3UPOBATH KOHTEKCTHI, MpejiaraeMbie B

YCJIOBUY 3aJIaHUM.
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NPEAMETHBIE PE3YJIBTATBI

IIpeameTHble pe3yJbTaTbl OCBOCHHUSI IPOrPaMMbI 110 XMMHUHU HA YPOBHE
OCHOBHOTI'0 00111er0 00pa30BaHUS.

B coctaBe mpeaMeTHBIX pPE3yIbTATOB IO OCBOCHUIO 005S3aTEIBHOTO
COJICp>KaHMsl, YCTAaHOBJICHHOTO JaHHOU (enepanbHOl paboueil MNporpamMmon,
BBIJICJISIIOT: OCBOCHHBIE OOYYAIOIIMMUCSA Hay4dHbIE 3HAHUS, YMEHUS U CIOCOOBI
NeUcTBUM, crenudpuyueckue s NOpeaMeTHoM obnactu «XuMus», BUIbI
NEATEBHOCTA 1O  MOJYYEHHIO HOBOTO  3HAHUS, €ro HWHTEPIpPETaIuu,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K xonmy obyuenuss B 8 knacce y obOydaromierocs 0yay chopMUpPOBaHBI
CJIEYIOIINUE TPEAMETHBIC PE3YIbTAThI 10 XUMUU:

v pacKpbhIBaThb CMBIC OCHOBHBIX XMUMHUYECKHX TMOHSTHUW: aTOM,
MOJIEKYJIa, XUMUYECKUM DJIEMEHT, TPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, CMECh
(omHOpOHAS W HEOTHOPOJHAS), BAJCHTHOCTh, OTHOCHUTEIbHAS AaTOMHAas W
MOJIEKYJIIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsA Macca, MaccoBas
JI0JISI XUMUYECKOT0 AJIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00bEM, OKCHI, KUCIIOTA,
OCHOBaHHE, COJIb, JICKTPOOTPUIATEIBHOCTh, CTEIICHb OKUCIICHUS, XUMHYECKas
peakius, KiraccuuKaIys peakiiuii: peakiiui COCTMHEHUS, PEaKIIUU Pa3IoKEeHHs,
peaKIuu 3aMeICHMs, pPeaKIuu OOMEHa, PK30- U JIHJAOTCPMHYCCKHE PEaKIIHH,
TEIIOBOM 3(PheKT peakiuu, sApO aToMa, AJICKTPOHHBIM CIOM aTroma, aTOMHas
opbutanb, paguyc aToMa, XUMUYECKas CBs3b, NOJSpPHAS W HEMOJspHas
KOBAJICHTHAs CBSI3b, HOHHAs CBS3b, NOH, KATHOH, aHUOH, PACTBOP, MaccoBas 10
BEIECTBA (MMPOLIEHTHAs! KOHILIEHTPAIIMs) B PACTBOPE;

v WLTIOCTPUPOBATH B3aHMOCBS3b OCHOBHBIX XMMUYECKUX OHATHI
MPUMEHSATH 3TU MTOHATUS IPU ONMCAHUM BELIECTB U UX MPEBPALICHHU;

v’ UCIIONIb30BAaTh XUMHUYECKYIO CHMBOJIMKY IS COCTABIEHUS (POPMYJI
BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIIU;

v OIpCACIIATh BAJICHTHOCTh aTOMOB 3JICMCHTOB B 6I/IHapHBIX
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COCIMHEHUAX, CTEMEHb OKHUCJIEHUS DOJIEMEHTOB B OWHAPHBIX COCIUHECHUSX,
MIPUHAJJICKHOCTh BELIECTB K OMPEICIEHHOMY KJIacCy COeAUHEHUM 1no Gopmynam,
BUJI XUMHUUYECKOU CBsI3U (KOBAJICHTHAS U MOHHAs) B HEOPTAaHUUYECKUX COCTMHEHUSX;

v' packpbiBaTh cMbICT [lepuoanueckoro 3akona J[.M. Meneneesa:
JEMOHCTPUPOBATh  MOHUMAHHE  TMEPUOJMYECKOM  3aBUCUMOCTH  CBOWCTB
XUMUYECKUX AJIEMEHTOB OT UX MoJiokeHus B Ilepuoandeckoit cucteme, 3aKOHOB
COXpaHEHMsSI MacChl BEIECTB, ITOCTOSHCTBA COCTaBa, AaTOMHO-MOJICKYJISIPHOTO
y4eHHs, 3aKOHa ABOrajpo, OMUCHIBATH U XapaKTepu30BaTh TAOIUUYHYIO (opmy
[lepuoauyeckoi cucTeMbl XUMUYECKUX AJIEMEHTOB: Pa3inuyaTh MOHITHS «TJaBHAs
noarpymnmna (A-rpynna)» u «nodounast noarpynna (b-rpynmna)», Masnsie u Oonbline
NepUOJIbl, COOTHOCUTH O00O3HAYEHMs, KOTOpHIE HMEKTCI B  TabiuIle
«Ileppogmueckass cucrema xumuueckux odaemeHtoB WM. MenaeneeBa» ¢
YUCJIOBBIMU  XapPaKTEPUCTUKAMH CTPOCHHUS aTOMOB XHMHUYECKHX DJIEMEHTOB
(coctaB u 3apsn snapa, o0IIee YHUCIO DIIEKTPOHOB U paclpeielieHHe HX IO
AIEKTPOHHBIM CJIOSIM);

v’ KIaccH(UIUPOBATH XUMUYECKHE DJIEMEHTHI, HEOPTAaHUIECKHE
BEIIECTBA, XMMHYECKUE Peakiuu (10 YHCIy U COCTaBY yYacCTBYIOIIUX B PEAKIMU
BEIIIECTB, 1O TEIJIOBOMY 3 (PeKTy);

v/ XapakTepu3oBarh (OIMCHIBATE) OOIINE XUMHUUECKHE CBOMCTBA
BEIIECTB  pa3MYHBbIX  KJAcCOB, NOATBEpKAas  ONHCaHWE  MpPUMEPAMU
MOJIEKYISIPHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMUUECKUX PEAKIIN;

v/ IPOrHO3MPOBATH CBOMCTBA BEIECTB B 3aBUCMMOCTH OT HX
KaueCTBEHHOI'O0 COCTaBa, BO3MOXHOCTU MPOTEKAHUSI XUMUYECKUX MPEBpALIECHUN B
Pa3JIUYHBIX YCIOBUAX;

v’ BBIYKCIIATH OTHOCHTEIBHYIO MOJICKYJISIPHYO M MOJIIPHYFO MAacChI
BEIECTB, MACCOBYIO JOJIO0 XHMHYECKOTO 3JIeMeHTa 1o (opMmyse COeTMHECHHUS,
MacCOBYIO JOJII0 BEILIECTBA B pacTBOpE, MPOBOAUTH PACUETHI MO YPABHEHUIO
XUMHUYECKOW pEaKIUH;

v IPUMEHSATH OCHOBHBIE OIEPAIINU MBICIUTEIBHON JAEATEILHOCTH —
aHallu3 W CHHTE3, CpaBHEHHE, 00O0OIEHHE, CHCTeMaTH3alluio, KiacCHU(]UKaIIo,

BBIABJIICHHUC IIPUYHNHHO-CIICACTBCHHBIX CBSI3CH — AJI1 U3yYCHUA CBOMCTB BCIICCTB U
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XUMHYECKUX Peaklui, eCTECTBEHHO-HAYYHbIE METOJIbI MMO3HAHMS — HaOJIOIEHHE,
U3MEpEeHue, MOJCIUPOBAHUE, IKCIIEPUMEHT (peasibHbI U MBICIICHHBIN );

v/ CcliemoBaTh MpaBUIaM TOJIb30BAHMS XHMHYECKOM TOCYI0M U
1a00paTOpHBIM 00OpPYAOBAHHMEM, a TAKXKE MpaBUiIaM OOpallleHHs C BEIEeCTBAMU B
COOTBETCTBMM C HMHCTPYKLMSIMHU IO BBINOJHEHUIO J1aO0OpPaTOPHBIX XUMHYECKUX
OMBITOB MO TMOJYYEHUI0 W COOUpPAHMIO Tra3000pa3HbIX BEUIECTB (BogOpoAa u
KHACJIOPO/ia), TPUIOTOBICHUIO PACTBOPOB C OMNpPENEIEHHOM MaccoBOM nosei
pPacTBOPEHHOIO BEILIECTBA, JIAHUPOBATH U MPOBOJIUTH XUMUYECKUE IKCTIEPUMEHTHI
[0 PAaclO3HAaBaHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C MOMOILIBIO WHIUKATOPOB

(;makmyc, dheHondTanenH, METHIOPAHXK U JPYyTue).

K xoumny obyuenus B 9 knacce y oOydaromierocs 0yay chopMUpPOBaHBI
CJEYIOLINUE TPEAMETHBIEC PE3YIbTAThI 10 XUMUU:

v/ PacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKUX TIOHSTHI: XUMHYECKHUI
AJIEMEHT, aTOM, MOJEKYyJla, MOH, KaTHOH, aHHOH, MPOCTOE BELIECTBO, CIIOKHOE
BEIIECTBO, BAJEHTHOCTb, DJJIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCIICHHS,
XUMHYECKasi PEaKIus, XUMHUYecKash CBA3b, TEIUIOBOM 3(P(EeKT peakiuu, MOIb,
MOJIIPHBIN 00BEM, PACTBOP, ANEKTPOIUTHI, HEIJIEKTPOIUTHI, dIECKTPOIUTAYECKAS
JUCCOIMAIINSI, PEAKIIM MOHHOTO 0OMEHa, KaTaln3aTop, XUMHUUYECKOe paBHOBECHE,
oOpaTuMble ¥ HEOOpaTUMBIE pPEAKIUU, OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIC
peaKiuu, OKHCIHUTENIb, BOCCTAHOBHUTENIb, OKHCIEHHE UM BOCCTAaHOBJICHUE,
ajoTponusi, amM(OTEpPHOCTh, XHMHYECKas CBs3b (KOBajJeHTHas, WOHHAs,
METAJUIMYECKAsi), KpHUCTAJUIMUECKas pEeHETKka, KOPpPO3Us METANJIOB, CIUIaBbI,
CKOPOCTh XMMHMYECKOM pEaKUHH, NMPEenesbHO nomycrumas kKoHueHtpauusa [IJIK
BEILIECTBA;

v WILTIOCTPUPOBATH B3aHMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATHH
MPUMEHSTH 3TH TOHSITHUS MPU ONMCAHUK BEUIECTB U UX MPEBPALICHUN;

v/ HUCIIONIb30BAaTh XUMHUYECKYIO CUMBOJIUKY ISl COCTABIEHUS (POPMYJT
BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIUM;

4 OIIPCACIIATh BAJICHTHOCTD U CTCIICHDb OKHCJIICHUA XUMHWYCCKHUX
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3JIEMEHTOB B COCJMHEHHSX PA3JIMYHOTO COCTaBa, MPUHAICKHOCTh BEIIECTB K
ONpeJeNEHHOMY KJIACCy COEIMHEHMH Mo QopMyliaM, BHJ XUMHYECKOW CBS3H
(KoBaJeHTHAs, MIOHHAS, METAJNINYECKasi) B HEOPraHUUYECKUX COCIUHECHUSX, 3apsij
MOHA TI0 XUMHUYeckor d¢opmysie, XapakTep Ccpelbl B BOJHBIX pacTBOpax
HEOPTraHUYECKUX COCIUHECHUW, TUIl KPUCTAJUIMUYECKOU PEIIETKH KOHKPETHOIO
BEILIECTBA;

v' packpbiBaTh cMbIcH [lepuoanueckoro 3akona J[.1. Menneneesa u
JIEMOHCTPUPOBATh €ro MOHUMAHHUE: OMHUCHIBATh W XapaKTEepU30BaTh TAOIUYHYIO
dopmy Ileprogndeckoi CUCTEMBI XMMHUYECKHX JJIEMEHTOB: pa3audyaTh MOHSITHS
«riaBHas noarpynna (A-rpyrmmna)» u «nodounas noarpymnmna (b-rpynmna)y», mansie u
OoJibllIe  TEPUOJBI, COOTHOCUTH OOO3HAUCHMs, KOTOphIE HUMEKOTCS B
NEePUOMYCCKON TabJuIle, C YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij sjpa, OO0IIee YHUCIO JJIEKTPOHOB H
pacnpeniesieHue UX Mo 3JIEKTPOHHBIM CJIO0SM), OOBSICHATH 00IIHE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOWCTB 3JIEMEHTOB U UX COCAMHEHUH B MpeAeiax MaJIbIX IEPUOIOB
Y TJIaBHBIX MTOATPYII C YYETOM CTPOEHHUS UX aTOMOB;

v’ KIaccH(UIUPOBATH XUMUYECKHE 3JIEMEHTBI, HEOPTAaHUYECKHE
BEILECTBA, XUMUYECKHE pPEaKUHH (TI0 YKHCIY M COCTABY YYaCTBYIOLIUX B PEAKLIHUH
BEIIECTB, IO TEIJIOBOMY Od(dekTy, Mo HU3MEHEHUIO CTEeNeHEeH OKUCICHUS
XUMUYECKHUX IJIEMEHTOB);

v/ XapakTepHu30BaTh (OMKCHIBATE) OOIIKE U CHELUPUIECKUE XUMHUIECKUE
CBOWMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKAAs OINKUCAHUE IPUMEpPAMU
MOJIEKYJISIPHBIX K HOHHBIX YPABHEHUN COOTBETCTBYIOIMX XUMHUUECKUX PEAKLIHIM;

v/ COCTaBIATH YPABHEHUS 3JIEKTPOIMTHUECKON JUCCOIMAIINH KHCIIOT,
1IeJI04Yel U COoJIeH, MOJIHbIE U COKPAILIEHHbIE YPABHEHUS Peakliii HOHHOTO 0OMeHa,
YPaBHEHUs PEAKUUM, IMOATBEPKAAIOMMNX CYHIECTBOBAHUE T€HETUUYECKOM CBA3U
MEXK1y BEIIECTBAMHU Pa3JIMYHBIX KIJIACCOB;

v’ pacKpbIBaTh CYIIHOCTh OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA
MOCPEACTBOM COCTAaBJICHHUSI SJIEKTPOHHOIO OaaHca 3TUX PeaKIuii;

v/ IPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT UX CTPOEHHUSI,

BO3MOXKHOCTH IIPOTCKAHNA XUMHUYCCKUX HpeBpaH_ICHI/Iﬁ B PA3JIMYHBIX YCIIOBHUAX,
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v/ BBIYHCIATH OTHOCHTEIBHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO MacChI
BEIIECTB, MACCOBYIO JOJI0 XHMHYECKOrO 3JeMeHTa Mo (opMyse COEAUHEHMUS,
MAacCOBYIO JOJIIO BELIECTBA B PacTBOpPE, IPOBOAUTH DPACYETHI 110 YPaBHEHMUIO
XUMHUYECKOU pEaKIUH;

v’ coOI0IaTh MPaBUIIA TTOJIK30BAHMS XUMHYECKON TTOCYI0N
7a00paTOPHBIM 00OPYIOBAHMEM, a TaKXKe IpaBuia OOpalleHHs C BEUIECTBaMU B
COOTBETCTBHM C HMHCTPYKLIMSIMHU IO BBINOJHEHUIO J1a0OpPaTOPHBIX XUMHYECKHX
OMBITOB MO TOJYYEHHIO M COOMpPAHHIO Ta3000pa3HBIX BEIIECTB (aMMHaKa H
YIJIEKUCIIOTO Ta3a);

v’ TIPOBOJIMTH PEAKIIUH, TIOATBEPIKIAOIINE KAYECTBEHHBIM COCTaB
pPa3IUYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUIAOPOMMI-, HOIUA-,
kapOoHat-, pocdar-, cunukar-, cynpdar-, THIPOKCUI-UOHBI, KATUOHBI AMMOHUS U
WOHBl U3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIIME B  BOJHBIX pPacTBOpax
HEOPraHUYECKUX BEIIECTB;

v/ NIPUMEHSTH OCHOBHBIE ONIEPAIIUH MBICITUTEIILHOM JAESTETLHOCTH —
aHaJlu3 M CHUHTE3, CpaBHEHHME, O0O0OOIIEHHEe, CUCTEeMaTHU3allhio, BbISBICHUE
[IPUYMHHO-CIICICTBEHHBbIX CBSI3€M — JUIs M3y4€HUS CBOWCTB BEIIECTB U
XUMUYECKUX PEAKIUM, €eCTECTBEHHO-HayYHbIE METO/IbI MO3HAHUS — HAOIIOZCHHUE,

U3MEPEHUE, MOACIUPOBAHUE, SIKCIIEPUMEHT (pEajIbHbI U MBICJICHHBIN ).
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TEMATHYECKOE INTAHUPOBAHMUE 8 KJIACC

Ne | HammeHnoBanue pazienoB u TeM | KoaudecTBo yacoB OOpazoBartenbHbBIE peCypCh
ILI. | MPOTPaMMBI Bcero Kontpons | [Ipaktuuec

HBIC KHe pabOThI

paboThI

Paznea 1. IlepBoHayajibHbIEe XUMHYECKHE OHATHSA

Lesmenvrocmu yyumens ¢ yuémom npocpammsl 0CNUMAHUSA:
noOy>K/IeHHE IIKOJbHUKOB COOJIOJATh Ha YpOKe OOIIENPHUHSATHIE HOPMBI IOBEJEHHUSA, IMpaBujia OOIIEHUS CO CTapIIMMU
(yuuTensiMu )1 CBEpCTHUKAMHU (IIKOJIbHUKAMHU ), IPUHIUIIBI Y4EOHOU TUCIUIUIMHBI U CAMOOPTaHU3allUu;

pa3BHUTHE MOPAIBHOT'O CO3HAHUS U KOMIIETEHTHOCTH B PEIICHUH MOPAIBHBIX MPOOJIEM Ha OCHOBE JINYHOCTHOTO BHIOOPA;
UCIIOJIb30BaHNE BOCIIUTATENIBHBIX BO3MOXHOCTEH COJIep KaHMs y4eOHOTro MpeaMeTa 4Yepe3 AEMOHCTPAIUIO JETSIM MPUMEPOB
OTBETCTBEHHOI'0, T'PAaKJaHCKOTO MTOBEICHHUS;
MPUMEHEHUE Ha YPOKE HHTEPAKTUBHBIX (OPM pabOTHI yUalTUXCsl: HHTEIICKTYAIBHBIX UTP, CTUMYIHUPYIOIINX
MO3HABATEIFHYIO MOTUBAIIMIO MKOJBHUKOB; TPYMIOBOM padOThI WK pabOTHI B Mapax, KOTOPbIE y4aT NIKOJIHLHUKOB
KOMaHTHOU paboTe 1 B3aUMOJICUCTBHIO C IPYTUMH JIETHMU;
BKJIFOUEHHUE B YPOK UTPOBBIX NPOUEAYDP, KOTOPHIE TOMOTAIOT NOAAEPKATh MOTUBALMIO JETEW K IMOJYUYEHUIO 3HAHUM,
HaJIAXKMBAHUIO MO3UTUBHBIX MEXIMYHOCTHBIX OTHOILIEHHUH B KJIacCe, IOMOTAIOT YCTAaHOBJIEHUIO JOOPOXKEIaTeIbHOM

atMoc(epbl BO BpeMsl YPOKa;
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opraHuzanus me@cTsa MOTUBUPOBAHHBIX U APYJUPOBAHHBIX yUaIIUXCS HAJl UX HEYCIIEBAIOIIUMH OJTHOKJIACCHUKAMH,
JAIOMIETO IIKOJIbHUKAM COLIMAJIbHO 3HAYUMBIN OMBIT COTPYJHUYECTBA U B3aUMHOM IMOMOIIIH;

WHULIMMPOBAHUE U MOJJIEPIKKA UCCIIEIOBATEIbCKOMN JIESITEIbHOCTH IIKOJIBHUKOB B paMKax peaau3allii UMW UHIUBUYaJIbHBIX U
IPYIIOBBIX UCCIEIOBATEIBLCKUX MPOCKTOB, YTO JIA€T IMIKOJbHUKAM BO3MOXKHOCTh MPUOOPECTH HABBIK CAMOCTOSITETLHOTO
peleHns TEOPETUUECKOM MPOOIeMbl, HABBIK T€HEpUPOBAHUS U 0POPMIICHUSI COOCTBEHHBIX UJEH, HABBIK YBAXKUTEIBLHOTO
OTHOIIECHUSI K UyKUM UJesIM, OPOpMIIEHHBIM B paboTax IPyrux UcclieoBaTesield, HaBbIK MyOJUYHOTO BRICTYIICHUS TIEPe]
ayAUTOPUEN, APTYMEHTUPOBAHUS U OTCTAMBAHUSI CBOCH TOUKU 3PEHUS.

co3faHue OJAroNnpUsATHBIX YCIOBUHM IS pa3BUTHS IIEHHOCTHBIX OTHOIIICHUN:

- K IpUPOJE KaK UCTOYHUKY )KM3HU Ha 3eMJIE, OCHOBE CaMOT0 €€ CYIIECTBOBAHUS, HYK/JAIOIIEICS B3aIUTE U

IIOCTOSSHHOM BHMMAaHHUU CO CTOPOHBI YEIOBEKA;

- K 3HaHUAM KaK MHTEJIEKTYallbHOMY pecypcy, o0ecreunBaroiieMy Oyayiiee YeinoBeka, Kak pe3yabTaTy

KPOTIOTINBOTO, HO YBJIEKATEILHOTO Y4€OHOTO Tpy/aa

1/1 | Xumus — BakHas 00J1acThb 5 0 2 bubmmoreka IIOK
€CTECTBO3HAHUS U ITPAKTUYECKON https://m.edsoo.ru/7f41837¢
eI TSIILHOCTH YeJIOBEKA https://rosuchebnik.ru/material/eor-po-khimii/

https://www.olimpium.ru/

http://imc.admsurgut.ru/formirovanie-i-ocenka-

funkcionalnoj-gramotnosti-obuchayushihsya/
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1/2 | BemecTBa U XMMHYECKHUE 15 1 0 bu6anoreka IHOK https://m.edsoo.ru/7f41837¢

peakuuu https://rosuchebnik.ru/material/eor-po-khimii/

https://www.olimpium.ru/

http://imc.admsurgut.ru/formirovanie-i-ocenka-

funkcionalnoj-gramotnosti-obuchayushihsya/

Hmozo no pazoeny 20

Pa3nen 2. BaxkHelime npeacTaBuTe M HEOPraHU4eCKUX BelleCTB

Lesmenvrocmu yyumens ¢ yuémom npocpammsl 60CRUMAHUSL:
noOy>X/IeHHE IIKOJbHUKOB COOJIOJATh Ha YpOKe OOIIENPHUHSATHIE HOPMBI IMOBEJEHHUSA, TMpaBuUjia OOIIEHHUS CO CTapIIMMU
(yuuTensiMu )1 CBEpCTHUKAMHU (IIKOJIbHUKAMMU ), IPUHIIUIIBI Y4EOHOU TUCIUTUIMHBI U CAMOOPTaHU3allUY;

pa3BHUTHE MOPAIBHOT'O CO3HAHUS U KOMIIETEHTHOCTH B PEIICHUH MOPATBHBIX MPOOJIEM Ha OCHOBE JINYHOCTHOTO BHIOOPA;
UCIIOJIb30BaHNE BOCIIUTATENIBHBIX BO3MOXHOCTEH COJIep KaHMs y4eOHOTro MpeaMeTa Yepe3 JEMOHCTPAIUIO IETSIM MPUMEPOB
OTBETCTBEHHOI'0, I'PAKJaHCKOTO ITIOBEICHHUS;
INPUMEHEHHUE Ha YPOKE HHTEPAKTUBHBIX GOpM pabOThl yUaIIUXCs: HHTEJUIEKTYATbHBIX UTP, CTUMYIUPYIOLIUX
MO3HABaTEIbHYI0 MOTHUBALIMIO IIKOJIBHUKOB; TPYIIIOBOM paboThl WK paboThl B Mapax, KOTOPbIE yyaT IKOJIbHUKOB
KOMaHTHOU paboTe 1 B3aUMOJICUCTBHIO C IPYTUMH JIETHMU;
BKJIIOYEHNE B YPOK UTPOBBIX MPOLEYDP, KOTOPBIE TOMOTAIOT ITOAAEPKAaTh MOTUBALIMIO IETEH K NOJIyYEHUIO 3HAHUM,

HaJaXKUBAHUIO MMO3UTUBHBIX MEKJINUYHOCTHBIX OTHOIICHUN B KJIacCcCC, IIOMOraroT yCTaHOBJICHHUIO I[O6p0)KeHaTeHBHOfI
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aTMoc(epbl BO BpeMs ypOKa;

opranu3zauus medcTBa MOTUBUPOBAHHBIX U PYIUPOBAHHBIX YUAILIUXCS HAJ] UX HEYCIEBAIOIUMH OJHOKIACCHUKAMH,
JAIOUIETr0 NIKOJIbHUKAM COIMAIbHO 3HAYUMBbIN OMBIT COTPYIHUYECTBA U B3aUMHOI MOMOIIIH;

MHULMUPOBAHKE U MOJIEPHKKA UCCIEA0BATENIbCKON NEATEIbHOCTH IIKOIBHUKOB B paMKax peaiu3allid UMH UHIUBUAYAJIbHBIX U
IPYHIIOBBIX UCCIIEI0BATEIBCKUX TPOEKTOB, YTO AA€T IIKOJIbHUKAM BO3MOKHOCTh MPUOOPECTH HABBIK CAMOCTOSITEIBHOTO
pELICHHs TEOPETUUECKOM MPoOIeMbl, HABBIK TeHEPUPOBAHUS U 0QOPMIICHUSI COOCTBEHHBIX UJIEH, HABBIK YBAKUTEIHHOTO
OTHONICHUS K YY>KUM UJIeIM, 0(OPMIICHHBIM B paboTax Ipyrux UccieaoBaTesiei, HaBbIK MyOJUYHOTO BRICTYIUICHUS TIEpeT
ayJUTOpHEH, apryMEHTUPOBAHUS U OTCTalBAHUS CBOEHM TOUKH 3PEHUS.

CO3/1aHKeE OJIArONPUATHBIX YCIOBHUM JIUIsl pa3BUTHS LEHHOCTHBIX OTHOIIEHUMN:

- K IPUPOJI€ KaK UCTOUYHUKY JKU3HU Ha 3eMile, OCHOBE CAMOTI'0 €€ CYILECTBOBAHMsI, HYKIalOLIEICs B3aIIUTE U

MOCTOSTHHOM BHUMaHHUH CO CTOPOHBI YEJIOBEKa;

- K 3HaHUSIM KaK MHTEJUIEKTYaJIbHOMY pecypcy, obecreunBaronieMy Oyayiiee 4eaoBeka, Kak pe3ysabTaTy KpOHOTIMBOTO, HO

YBJIEKATEIHLHOTO y4eOHOTO TpyAa

2/1 | Bo3nyx. Kucnopon. [Tonsatre 06 | 6 0 0 bubmuoreka [IOK
OKCHJIax https://m.edsoo.ru/7f41837¢

https://rosuchebnik.ru/material/eor-po-khimii/

https://www.olimpium.ru/

http://imc.admsurgut.ru/formirovanie-i-ocenka-
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funkcionalnoj-gramotnosti-obuchayushihsya/

2/2 | Bopopon. Ilonstue o xucinorax u | 8 bubamnoreka [{OK
COJISIX https://m.edsoo.ru/7{41837c
https://rosuchebnik.ru/material/eor-po-khimii/
https://www.olimpium.ru/
http://imc.admsurgut.ru/formirovanie-i-ocenka-
funkcionalnoj-gramotnosti-obuchayushihsya/
2/3 | Bona. PactBopsl. [Torsitue 06 5 bu6anorexa IJOK
OCHOBaHUSIX https://m.edsoo.ru/7f41837c¢
https://rosuchebnik.ru/material/eor-po-khimii/
https://www.olimpium.ru/
http://imc.admsurgut.ru/formirovanie-i-ocenka-
funkcionalnoj-gramotnosti-obuchayushihsya/
2/4 | OCHOBHBIE KJIaCChI 11 bubmuoreka [IOK

HEOPraHWYECKUX COCTMHEHU N

https://m.edsoo.ru/7f41837¢c

https://rosuchebnik.ru/material/eor-po-khimii/

https://www.olimpium.ru/

http://imc.admsurgut.ru/formirovanie-i-ocenka-
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funkcionalnoj-gramotnosti-obuchayushihsya/

Hmozo no pazoeny 30

Paspnen 3. Ilepuoanueckuii 3akon u Ilepuoanueckas cucrema xumudeckux djiemeHToB /. U. MenpaesieeBa. CTpoenue
aToMOB. XMMHUYeCKas CBA3b. OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHbIC PeaAKIIUN

LesamenvbHocmov yuumens ¢ yuémom npocpammol 60CNUMAHUA
noOy>K/IeHHE IIKOJbHUKOB COOJIOJAaTh Ha YPOKE OOIENPUHSATHIE HOPMBI IOBEJEHHUSA, MpaBuUia OOIIEHHUS CO CTapIIMMHU
(yuuTensiMu )1 CBEpCTHUKAMHU (IIKOJIBHUKAMMU ), IPUHIUIIBI YYEOHOU TUCHUIUIMHBI U CAMOOPTraHU3allUu;

pa3BUTHE MOPAJIBHOTO CO3HAHUS U KOMIIETEHTHOCTH B PEIIEHUN MOPAJIbHBIX MPOOJIEM Ha OCHOBE JIMYHOCTHOI'O BBIOOPA;
UCMOJIb30BaHUE BOCIUTATENBHBIX BO3MOXHOCTEH COJIEp)KaHus yueOHOro MpeiMeTa yepe3 JEMOHCTPALMIO IETIM IPUMEPOB
OTBETCTBEHHOI'0, I'Pa’kIaHCKOTO TIOBEJICHNUS;
INPYMEHEHUE Ha YPOKE HHTEPAKTUBHBIX OPM pabOThI yUAIIUXCSl: HHTEUIEKTYaIbHbBIX UI'P, CTUMYIUPYIOLINX
MO3HABATEJIbHYI0 MOTHUBALIMIO IKOJIBHUKOB; TPYNIIOBON paOOThl Wi pabOThl B MMapax, KOTOPbIE yyaT IIKOJIbHUKOB
KOMaHJTHOM paboTe 1 B3aUMOJICUCTBHIO C IPYTUMHU JIETHMU;
BKJIIOYEHUE B YPOK UTPOBBIX MPOLEYDP, KOTOPBIE IOMOTAIOT ITOAAEPKAaTh MOTUBALIMIO IE€TEH K IIOJIyYEHUIO 3HAHUM,
HaJa)XKMBaHUIO MMO3UTHBHBIX MEXIMYHOCTHBIX OTHOIIEHHUH B KJIacCe, IOMOTaloT YCTAHOBIICHHUIO JOOPOKENATEIbHON
aTMoc(epbl BO BpeMsl YPOKa;
opranuzanus megdcTBa MOTUBUPOBAHHBIX U 3PYAMPOBAHHBIX YUAIIUXCs HaJl UX HEYCIEBAIOIIMMHU OJHOKIACCHUKAMH,

JaroIero MKOJIbHHUKAM COLMAJIbHO 3HAYUMBbIN OMBIT COTpyAHHNYICCTBA U B3aUMHOU IIOMOIIIH,
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WHUILIMUPOBAHUE U TOICPKKA UCCIIEA0BATEIBCKON EATEIbHOCTH IIKOJBHUKOB B paMKaxX peajn3aluil UMU UHIUBUIYATbHBIX U
IPYIIOBBIX UCCIEIOBATEIBLCKUX MPOECKTOB, YTO JIA€T IMIKOJbHUKAM BO3MOXKHOCTh MPUOOPECTH HABBIK CAMOCTOSITETLHOTO
pelIeHns TEOPETUUECKOM MPOOIeMbl, HABBIK T€HEpUPOBAHUS U 0OPMIICHHUSI COOCTBEHHBIX UJEH, HABBIK YBAXKUTEIHLHOTO
OTHOIIECHUSI K UyKUM UJesIM, OPOpMIIEHHBIM B paboTax IPyTrux UcclieoBaTesield, HaBbIK MyOJUYHOTO BBICTYIICHUS TIEPe]
ayIUTOpUEH, apryMEHTUPOBAHUS U OTCTAUBAHUS CBOCH TOUKH 3PEHUS.

co3/1aHue OJIAarOTPUSITHBIX YCIOBUH JJISI pa3BUTUSI IIEHHOCTHBIX OTHOIIICHU:

- K IpUpO/JIe KaK UCTOYHHUKY KM3HU Ha 3eMJie, OCHOBE CaMOTO €€ CYIIECTBOBAHUS, HYXK/IAIOIICHCS B3aIUTE U

MOCTOSIHHOM BHUMAaHHH CO CTOPOHBI YEJIOBEKA;

- K 3HaHUAM KaK UHTEJUIEKTYallbHOMY pecypcy, o0ecreunBaolieMy Oyayliee 4eaoBeKa, Kak pe3yabTaTy KpOHOTIUBOTO, HO

yBJIEKATEJIBHOTO yueOHOTO TpyAa

3/1 | Ileppoandeckuii 3aKOH U 7 0 0 but6mmoreka IIOK
ITepuonnueckas cuctema https://m.edsoo.ru/7f41837¢c
XUMHUYECKHX 3J1eMeHTOB /JI. M. https://rosuchebnik.ru/material/eor-po-khimii/
MenpeneeBa. CTpoeHue aToMa https://www.olimpium.ru/

http://imc.admsurgut.ru/formirovanie-i-ocenka-

funkcionalnoj-gramotnosti-obuchayushihsya/

3/2 | XuMH4ecKas CBA3b. 8 1 0 bu6anorexa [JOK

OKMCIIMTENBHO - https://m.edsoo.ru/7f41837¢c
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BOCCTAaHOBUTEJIBHBIE PEAKIIUN https://rosuchebnik.ru/material/eor-po-khimii/

https://www.olimpium.ru/

http://imc.admsurgut.ru/formirovanie-i-ocenka-

funkcionalnoj-gramotnosti-obuchayushihsya/

Hmozo no pazoeny 15

O06001eHNUs 1 MOBTOPEHME MPOMICHHOT0 MaTepuaJja

Lesmenvrocmu yyumens ¢ yuémom npocpammsl 0CNUMAHUSL:
noOyX/IeHHE IIKOJbHUKOB COOJIOATh Ha YpOKe OOIIEMPHUHATHIE HOPMBI IOBEJEHHUSA, TMpaBuUjia OOIIEHHUS CO CTapIIMMU
(yuuTensiMu )1 CBEpCTHUKAMH (IIKOJIbHUKAMMU ), IPUHIUIIBI YYEOHOU TUCHUTUIMHBI U CAMOOPTaHU3allUY;

pa3BHUTHE MOPAIBHOT'O CO3HAHUS U KOMIIETEHTHOCTH B PEIICHUH MOPATBHBIX MPOOJIEM Ha OCHOBE JINYHOCTHOT'O BHIOOPA;
UCIIOJIb30BaHNE BOCIIUTATENIBHBIX BO3MOXHOCTEH COJIep KaHMs y4eOHOTro MpeaMeTa Yepe3 AEMOHCTPAIUIO IETSIM MPUMEPOB
OTBETCTBEHHOI'0, T'PAaKJaHCKOTO MTOBEICHHUS;
BKJIFOUEHHUE B YPOK UTPOBBIX NPOLEAYDP, KOTOPBIE TOMOTAIOT NOAAEPKAaTh MOTUBALMIO JE€TEW K IMOJYUYEHUIO 3HAHUM,
HaJKUBAHUIO MTO3UTUBHBIX MEXIMYHOCTHBIX OTHOIICHHUH B KJIacCe, TOMOTAOT YCTAHOBICHUIO TOOPOKETATeIbHON
atMoc(epbl BO BpEMsl YPOKa;
opranu3zanus medcTBa MOTUBHPOBAHHBIX M PYIUPOBAHHBIX YUAIIUXCS HAJ] UX HEYCIIEBAIOIIUMH OJHOKIACCHUKAMH,
JAFOIIETO IIKOJIBHUKAM COLIMAJIbHO 3HAYUMBIN ONBIT COTPYJHUYECTBA U B3aUMHOM IMOMOILIH;

HMHULMHUPOBAHNEC U IIOJACPIKKA I/ICCJ'IGI[OBaTeJIBCI(Oﬁ ACATCIIbHOCTH IMIKOJBbHHUKOB B paMKaXx pcain3dalliy UMW HHANBHUAYAJIbHBIX U
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I'pYHOIIOBBIX UCCIICAOBATCIBbCKUX ITPOCKTOB, YTO JACT IIKOJbHHUKAM BO3MOKHOCTD HpI/IO6peCTI/I HAaBBIK CAMOCTOATCIBHOI'O

pELIeHHs] TEOPETUUECKOM MPOOIeMbl, HABBIK T€HEPUPOBAHUS U 0QOPMIICHUSI COOCTBEHHBIX W€, HABBIK YBAXUTEIBHOTO

OTHOIICHMU:A K HYKHUM UACAM, O(bOpMJ'IeHHI:IM B pa60Tax Apyrux HCCHCHOB&TCHCﬁ, HaBBbIK Hy6JII/I‘{HOFO BBICTYIUICHUS TICPCI

aYIII/ITOpHCﬁ, APryMCHTUPOBAHUA U OTCTAWBAHUS CBOCH TOUYKU 3pCHUA.

4/1 | O000IIeHUS U TIOBTOPEHUE 3 bubnuoreka [JOK
IPOWIEHHOTO MaTepuana https://m.edsoo.ru/7{41837c¢
https://rosuchebnik.ru/material/eor-po-khimii/
https://www.olimpium.ru/
http://imc.admsurgut.ru/formirovanie-i-ocenka-
funkcionalnoj-gramotnosti-obuchayushihsya/
O01ree KOJIUYECTBO YaCOB IO 68

nporpamme
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TEMATHUHYECKOE IIJNTAHUPOBAHHUE 9 KJIACC

Ne | HaumeHnoBaHuWe pa3einoB U TEM KomudecTBo yacos OOpazoBartenbHbBIE peCypCh
L. | IPOTPaMMBbI Bcero Kontpons | [Ipaktuuec

HBIC KHe pabOThI

paboThI

Paszznen 1. BemecTBo 1 XUMHYECKHE peaKIHHU

Lesmenvrocmu yyumens ¢ yuémom npocpammsl 0CNUMAHUSA:
noOy>K/IeHHE IIKOJbHUKOB COOJIOJATh Ha YpOKe OOIIENPHUHSATHIE HOPMBI IOBEJEHHUSA, IMpaBujia OOIIEHUS CO CTapIIMMU
(yuuTensiMu )1 CBEpCTHUKAMHU (IIKOJIbHUKAMHU ), IPUHIUIIBI Y4EOHOU TUCIUIUIMHBI U CAMOOPTaHU3allUu;

pa3BUTHE MOPAIHHOI'O CO3HAHMS 1 KOMIIETEHTHOCTH B PEIIICHUH MOPATBHBIX MPOOJIEM Ha OCHOBE JIMYHOCTHOT'O BHIOOPA;
UCIIOJIb30BaHNE BOCIIUTATENIBHBIX BO3MOXHOCTEH COJIep KaHMs y4eOHOTro MpeaMeTa 4Yepe3 AEMOHCTPAIUIO JETSIM MPUMEPOB
OTBETCTBEHHOI'0, T'PAaKJaHCKOTO MTOBEICHHUS;
IPUMEHEHHUE Ha YPOKE HHTEPAKTUBHBIX GOpM pabOThl yUaIIUXCs: HHTEIUIEKTYAIbHBIX UT'P, CTUMYIUPYIOLIUX
MO3HAaBaTEIbHYI0 MOTHUBALIMIO IIKOJIBHUKOB; TPYNIIOBON pabOThl Wi paboThl B Mapax, KOTOPbIE yyaT IIKOJIbHUKOB
KOMaHTHOU paboTe 1 B3aUMOJICUCTBHIO C IPYTUMH JIETHMU;
BKJIIOYEHNE B YPOK UTPOBBIX MPOLENYDP, KOTOPBIE TOMOTAIOT MTOAAEPKAaTh MOTUBALIMIO IETEH K NOJIyYEHUIO 3HAHWM,
HaJa>KMBaHUIO MMO3UTHUBHBIX MEXJIMYHOCTHBIX OTHOIIEHHUH B KJIacce, IOMOTaloT YCTAHOBIIEHUIO JOOPOKENIaTeIbHON

atMoc(epbl BO BpeMsl YPOKa;
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opraHuzanus me@cTsa MOTUBUPOBAHHBIX U APYJUPOBAHHBIX yUaIIUXCS HAJl UX HEYCIIEBAIOIIUMH OJTHOKJIACCHUKAMH,
JAIOMIETO IIKOJIbHUKAM COLIMAJIbHO 3HAYUMBIN OMBIT COTPYJHUYECTBA U B3aUMHOM IMOMOIIIH;

WHULIMMPOBAHUE U MOJJIEPIKKA UCCIIEIOBATEIbCKON NEATENbHOCTU IKOJIBHUKOB B paMKax peaan3aliid UMW UHIUBUYaJIbHBIX U
IPYIIOBBIX UCCIEIOBATEILCKUX MPOCKTOB, YTO JIA€T IMIKOJbHUKAM BO3MOXKHOCTh MPUOOPECTH HABBIK CAMOCTOSI TETLHOTO
peleHns TEOPETUUECKOM MPOOIeMbl, HABBIK TeHEpUPOBaHUS U 0OPMIICHUSI COOCTBEHHBIX UJEH, HABBIK YBAXKUTEIBLHOTO
OTHOIIIEHHUSI K UyXKUM UjesM, OPOpMIIEHHBIM B paboTaxX IPyrux uccieaoBaTeseii, HaBbIK MyOJUYHOTO BHICTYIUICHUS TIepe;]
ayAUTOPHUEN, ApPTYMEHTUPOBAHUS U OTCTAMBAHUSI CBOCH TOUKU 3PEHUSI.

co3faHue OJAroNnpUsATHBIX YCIOBUM IS pa3BUTHS IIEHHOCTHBIX OTHOIIICHUM:

- K IpUPOJE KAK UCTOUHUKY )KMU3HU Ha 3eMJIE, OCHOBE CaMOT0 €€ CYILIECTBOBAHUSI, HYK/JAIOIIEICS B3aIUTE U

IIOCTOSSHHOM BHMMAaHHUU CO CTOPOHBI YEIOBEKA;

- K 3HaHUAM KaK UHTEJUIEKTYyallbHOMY pecypcy, o0ecreunBapolieMy Oyayliee 4eaoBeKa, Kak pe3yabTaTy KpOHIOTIUBOTO, HO

YBJIEKATEIBHOTO yU4eOHOTO TpyAa

1/1 | IloBTOpeHue u yriryoieHue 5 1 0 bu6mmoreka [{OK https://m.edsoo.ru/7f41a636
3HAaHUW OCHOBHBIX Pa3]I€JIOB https://rosuchebnik.ru/material/eor-po-khimii/
Kypca 8 Kiacca https://www.olimpium.ru/

http://imc.admsurgut.ru/formirovanie-i-ocenka-

funkcionalnoj-gramotnosti-obuchayushihsya/

1/2 | OcHOBHBIE 3aKOHOMEPHOCTH 4 0 0 bubnuoteka L{OK https://m.edsoo.ru/7f41a636
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XUMHUYECKUX PEaKIUN

https://rosuchebnik.ru/material/eor-po-khimii/

https://www.olimpium.ru/

http://imc.admsurgut.ru/formirovanie-i-ocenka-

funkcionalnoj-gramotnosti-obuchayushihsya/

1/3 | DnexkTponutnyeckas 8 1
aucconuyanus. XuMUIeCcKue

pPC€aKkun B paCTBOpax

bu6anorexa IJOK https://m.edsoo.ru/7f41a636

https://rosuchebnik.ru/material/eor-po-khimii/

https://www.olimpium.ru/

http://imc.admsurgut.ru/formirovanie-i-ocenka-

funkcionalnoj-gramotnosti-

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

Hmozo no pazoeny 17 2

Pa3ges 2. HemeTraiIbl M HX COeIHMHEHUSA

ﬂeﬂmeﬂbHOCI’}’Ib yuumeiis ¢ yllén’lOM npozcpammbl 60CNUMAHUA.

noOyXJIeHHe IIKOJBHUKOB COOJIONAaTh HAa YPOKE OOIIENPUHSATHIE HOPMBI TOBEJICHHUS, TMpaBuUiia OOIICHUS CO CTapIIMMHU

(yuuTensiMu) v CBEpCTHUKAMH (IIKOJILHUKAMHU ), IPUHITUTIBI Y4COHOU TUCITUTUTMHBI U CAMOOPTaHU3alINN;

Pa3BUTUC MOPAJIBHOT'O CO3HAHNA U KOMIICTCHTHOCTH B PCIICHUHY MOPAJIbHBIX HpO6J’IGM Ha OCHOBEC JIMYHOCTHOI'O B1>160pa;

MCIIOJIb30BaHUE BOCITUTATENIHHBIX BO3MOXKHOCTEH COJIep KaHMs yueOHOTO TpeIMeTa Yepe3 JEMOHCTPAIUIO IETSIM MPUMEPOB

OTBCTCTBCHHOI'O, I'PAKAAaHCKOI'O ITIOBCACHM A,
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MPUMEHEHUE HA YPOKE UHTEPAKTUBHBIX (POPM pabOThI yUaITUXCS: HHTEIUIEKTYAIbHBIX UTP, CTUMYJIUPYIOIINX
MO3HABATEIbHYIO MOTUBALIMIO IIKOJBbHUKOB; TPYNIOBOM pabOThI MJIK pabOThI B MMapax, KOTOPbIE y4aT HIKOJIbHUKOB
KOMaHJHOU paboTe U B3aMMOJIEUCTBUIO C IPYTUMU JIEThMU;

BKJIFOYEHUE B YPOK UTPOBBIX MPOLENYP, KOTOPBIE MOMOTAIOT NOAIEPKATh MOTUBALIMIO JETEN K MOJyYEHHUIO 3HAHUM,
HAJIAKUBAHUIO TO3UTUBHBIX MEKJIMYHOCTHBIX OTHOILIEHUH B KJIacCE, IOMOTalOT YCTAaHOBIEHUIO 100pOKeIaTeIbHOMN
aTMoc(epbl BO BpeMs ypoKa;

opranu3zanus medcTBa MOTUBUPOBAHHBIX U PYIUPOBAHHBIX YUAIIUXCS HAJ] UX HEYCIIEBAIOIUMHU OJJHOKIACCHUKAMH,
JAOIIETrO IIKOJIBHUKAM COLIMAJIbHO 3HAYUMBIM OIBIT COTPYJAHUYECTBA U B3aUMHOU ITOMOILIH;

VHULIMMPOBAHUE U MOJJIEPIKKA UCCIIEI0BATEIBbCKON IESITEIbHOCTH IIKOJIBHUKOB B PaMKax peaau3allui UMY UHIWBUAYaAJIbHbBIX U
IPYIIIOBBIX UCCIIEI0BATEIBCKUX MTPOEKTOB, YTO AA€T IIKOJIbHUKAM BO3MOKHOCTh MPUOOPECTH HABBIK CAMOCTOSITEIBHOTO
PEIICHHS TEOPETUUYECKOUN MPOOIeMbl, HABBIK TeHEPUPOBAHUS U 0QOPMIICHUS COOCTBEHHBIX UJIEH, HABBIK YBAKUTEIBHOTO
OTHOIICHHS K YY>KUM UJesIM, 0OPMIICHHBIM B paboTax Ipyrux UcciaeaoBaTesield, HaBbIK MyOJUYHOTO BRICTYIUICHUS TIEpE
ayIUTOpUEH, ApTYMEHTUPOBAHUS U OTCTAUBAHUS CBOEU TOYKH 3PEHUS.

CO3/1aHHe OJIArOMPUATHBIX YCIOBHUM JUIsl pa3BUTUSL LIEHHOCTHBIX OTHOILIEHUH:

- K IpUPO/JIe KaK HICTOYHUKY JKU3HHU Ha 3eMJI€, OCHOBE CAMOI0 €€ CYIIECTBOBAHHUS, HYK/IAIOIIEICS B3aLUTE U

ITIOCTOSIHHOM BHMMaHHH CO CTOPOHBI YEJIOBEKA;

- K 3HaHUSIM KaK MHTEJUICKTYaJIbHOMY pecypcy, obecreunBaronieMy Oyayiee 4eaoBeka, Kak pe3yabTaTy KpOHOTINBOTO, HO

YBJIEKATEJIILHOTO YYEOHOTO Tpy/ia
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2/1 | OO1as xapakTepucTUKa bubamnoreka LIOK https://m.edsoo.ru/7f41a636
XUMHUYECKHX 3JIeMEHTOB VIIA- https://rosuchebnik.ru/material/eor-po-khimii/
rpynmsl. ["anoressl https://www.olimpium.ru/

http://imc.admsurgut.ru/formirovanie-i-ocenka-
funkcionalnoj-gramotnosti-obuchayushihsya/

2/2 | Obmas xapakTepucTuKa bubamnorexa [IOK https://m.edsoo.ru/7f41a636
XUMHUYECKHUX 3JIEMEHTOB VIA- https://rosuchebnik.ru/material/eor-po-khimii/
rpynnsl. Cepa u €€ coeIMHEeHUs https://www.olimpium.ru/

http://imc.admsurgut.ru/formirovanie-i-ocenka-
funkcionalnoj-gramotnosti-obuchayushihsya/

2/3 | Obmas xapakTepucTuKa bu6nmnorexa [IOK https://m.edsoo.ru/7f41a636
XUMUYECKUX 3JIEMEHTOB V A- https://rosuchebnik.ru/material/eor-po-khimii/
rpynmsl. A3ot, pocop 1 ux https://www.olimpium.ru/

COCIUHECHUS http://imc.admsurgut.ru/formirovanie-i-ocenka-
funkcionalnoj-gramotnosti-obuchayushihsya/

2/4 | Obmas xapakTepucTUKa bubnuoteka [{OK https://m.edsoo.ru/7f41a636

XUMHYECKUX 2JIeMEHTOB [V A-

TPYINBL. YTIEPOI U KPEMHUM U

https://rosuchebnik.ru/material/eor-po-khimii/

https://www.olimpium.ru/
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UX COSTUHEHUS http://imc.admsurgut.ru/formirovanie-i-ocenka-

funkcionalnoj-gramotnosti-obuchayushihsya/

Hmozo no pazoeny 25

Paszpnen 3. MeTa/uibl 1 MX COCAMHEHUA

Lesmenvrocmu yyumens ¢ yuémom npocpammsl 0CNUMAHUSA:
noOYXKJIeHUEe IIKOJIBHUKOB COOJIFOAaTh Ha ypOKE OOIIENPUHITHIE HOPMBI IOBEICHUS, MpaBWia OOIICHHS CO CTapIIUMHU
(yuuTensMH )1 CBEpCTHUKAMHU (IIIKOJIbHUKAMU), TPUHITUIIB y9eOHON MTUCIMIUIMHBI K CAMOOPTaHU3AINY;

pa3BUTHE MOPAIBHOT'O CO3HAHUS U KOMIIETEHTHOCTH B PEIIEHUH MOPAIBHBIX MPOOJIEM Ha OCHOBE JINYHOCTHOT'O BHIOOPA;
UCIIOJIb30BaHNE BOCIIUTATENIBHBIX BO3MOXHOCTEH COJIep KaHMs y4eOHOro MpeaMeTa Yepe3 AEMOHCTPAIUIO IETSM IPUMEPOB
OTBETCTBEHHOI'0, T'PAKJaHCKOTO MTOBEICHHUS;
NpUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX POPM pabOThI yUAIINXCA: MHTEIUIEKTYAIbHBIX UTP, CTUMYIUPYIOIIHNX
MO3HABATEIBLHYIO MOTHBAIMIO IKOJIBFHUKOB; TPYNIOBON pabOThI UK PabOTHl B Mapax, KOTOPHIE y4aT MIKOJIbHUKOB
KOMaHJTHOM paboTe 1 B3aUMOJICUCTBHIO C IPYTUMHU JIETHMU;
BKJIIOYEHHE B YPOK UTPOBBIX MPOLIEYDP, KOTOPHIE TOMOTAIOT MOAAEPKaTh MOTUBALIMIO JIETEH K MOIYYEHUIO 3HAHUIA,
HaJIAKUBAHUIO MO3UTUBHBIX MEXKIUYHOCTHBIX OTHOIIEHUH B KJIacCe, IOMOTalOT YCTAHOBJIEHUIO 100pOKeNaTebHON
atMoc(epbl BO BpEMsl YPOKa;
opranu3zanus medcTBa MOTUBHPOBAHHBIX M PYIUPOBAHHBIX YUAIIUXCS HAJ] UX HEYCTIEBAIOIIUMH OJTHOKIACCHUKAMH,

Jaromero MKOJIbHHUKAM COLMAJIbHO 3HAYUMBbIN OIBIT COTpYyAHHNYICCTBA U B3aUMHOU IIOMOIIIH,
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HHUIOHUHUPOBAHUC U ITOAACPIKKA HCCJ’IGI[OB&TGJIBCKOfI ACATCIbHOCTH IIKOJBbHUKOB B paMKaXxX pCalu3aliliid UMW WHAWBUAYAJIbHBIX U

I'pYHOIIOBBIX UCCIICAOBATCIbCKUX ITPOCKTOB, YTO JACT IIKOJbHHUKAM BO3MOKHOCTD npno6pecn/1 HAaBBIK CAMOCTOATCIBHOI'O

peuicHusA TeOpeTquCKOﬁ HpO6JI€MBI, HAaBBIK TCHCPUPOBAHUA U O(i)OpMJ'IeHI/IH COOCTBEHHBIX Hﬂeﬁ, HaBbIK YBAXKUTCIIBHOTO

OTHOIICHMH:A K HYKHUM UICAM, O(i)OpMJ'IeHHI:IM B pa60Tax Apyrux HCCHCHOB&TCHCﬁ, HaBBbIK Hy6JII/I‘{HOFO BBICTYIUICHUS TICPCI

aYIII/ITOpHCﬁ, APryMCHTHUPOBAHUA U OTCTAWBAHUSA CBOEH TOYKU 3PpCHUA.

CO3JaHHC 6HaFOHpI/IHTHBIX yCJ'IOBI/Iﬁ IJIA pa3sBUTHA HCHHOCTHBIX OTHOIICHMH:

- K IpUpPOJAC KaKk UCTOYHUKY KHN3HU HA 3€MJ'I€, OCHOBC CaMOTI'0 €€ CYIICCTBOBAHUSI, HY)K}IaIOIIIeI\/JICSI B3alllUTC U

IMOCTOAHHOM BHUMAHHU CO CTOPOHBI YCJIOBCKA,

- K 3HaHUAM KaK UHTEJUIEKTYallbHOMY pecypcy, o0ecreunBaolieMy Oyayliee 4eaoBeKa, Kak pe3yabTaTy KpOHOTIUBOTO, HO

yBJIEKATEJIBHOTO yueOHOTO TpyAa

3/1

OO01ue cBOMCTBAa METAJIOB

bubmuoreka I{OK https://m.edsoo.ru/7f41a636

https://rosuchebnik.ru/material/eor-po-khimii/

https://www.olimpium.ru/

http://imc.admsurgut.ru/formirovanie-i-ocenka-

funkcionalnoj-gramotnosti-obuchayushihsya/

372

Baxxueiiine MeTayuibl U UX

COCIHMHCHUA

16

bubmmoteka I{OK https://m.edsoo.ru/7f41a636

https://rosuchebnik.ru/material/eor-po-khimii/

https://www.olimpium.ru/
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http://imc.admsurgut.ru/formirovanie-i-ocenka-

funkcionalnoj-gramotnosti-obuchayushihsya/

Uroro no pazneny 20

Paznen 4. XuMus u OKpyKamomas cpeaa

Lesmenvrocmu yyumens ¢ yuémom npocpammsl 0CNUMAHUSA:
noOYXKJIeHUEe IIKOJIBHUKOB COOJIFOAaTh Ha ypOKE OOIIENPUHITHIE HOPMBI IOBEICHUS, MpaBWia OOIICHHS CO CTapIIUMHU
(yuuTensMH )1 CBEpCTHUKAMHU (IIIKOJIbHUKAMU), TPUHITUIIB y9eOHON MTUCIMIUIMHBI K CAMOOPTaHU3AINY;

pa3BHUTHE MOPAIBHOI'O CO3HAHUS U KOMIIETEHTHOCTH B PEIICHUH MOPATBHBIX MPOOJIEM Ha OCHOBE JINYHOCTHOT'O BHIOOPA;
UCIIOJIb30BaHNE BOCIIUTATENIBHBIX BO3MOXHOCTEH COJIep KaHMs y4eOHOro MpeaMeTa Yepe3 AEMOHCTPAIUIO IETSM IPUMEPOB
OTBETCTBEHHOI'0, T'PAKJaHCKOTO MTOBEICHHUS;
NpUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX POPM pabOThI yUAIINXCA: MHTEIUIEKTYAIbHBIX UTP, CTUMYIUPYIOIIHNX
MO3HABATEIBLHYIO MOTHBAIMIO IKOJIBFHUKOB; TPYNIOBON pabOThI UK PabOTHl B Mapax, KOTOPHIE y4aT MIKOJIbHUKOB
KOMaHJTHOM paboTe 1 B3aUMOJICUCTBHIO C IPYTUMHU JIETHMU;
BKJIFOUEHHUE B YPOK UTPOBBIX IPOLEAYDP, KOTOPHIE TOMOTAIOT NOAAEPKATh MOTUBALMIO JE€TEH K IOJYUYEHUIO 3HAHUM,
HaJIAXKMBAHUIO MO3UTUBHBIX MEXKIMYHOCTHBIX OTHOILIEHHUH B KJlacce, MOMOTal0T YCTAHOBJIEHUIO 100pOKeNaTebHON
atMoc(epbl BO BpEMsl YPOKa;
opranu3zanus medcTBa MOTUBHPOBAHHBIX M PYIUPOBAHHBIX YUAIIUXCS HAJ] UX HEYCTIEBAIOIIUMH OJTHOKIACCHUKAMH,

Jaromero MKOJIbHHUKAM COLMAJIbHO 3HAYUMBbIN OIBIT COTpYyAHHNYICCTBA U B3aUMHOM IIOMOIIIH,
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WHUILIMUPOBAHUE U TOICPKKA UCCIIEA0BATEIBCKON EATEIbHOCTH IIKOJBHUKOB B paMKaxX peajn3aluil UMU UHIUBUIYATbHBIX U
IPYIIOBBIX UCCIEIOBATEIBLCKUX MPOECKTOB, YTO JIA€T IMIKOJbHUKAM BO3MOXKHOCTh MPUOOPECTH HABBIK CAMOCTOSI TETLHOTO
pelieHns TEOPETUUECKOM MPOoOIeMbl, HABBIK T€HEpUPOBAHUS U 0OPMIICHUSI COOCTBEHHBIX UJEH, HABBIK YBAXKUTEIBLHOTO
OTHOIIIEHUSI K UyKUM UJesM, OPOpMIIEHHBIM B paboTax IPYyTrux UcciieoBaTeeld, HaBbIK MyOJIMYHOTO BBICTYTUICHUS MTepe/]
ayIUTOpUEH, apryMEHTUPOBAHUS U OTCTAUBAHUS CBOCH TOUKH 3PEHUS.

co3/1aHu€e OJIArOTPUSITHBIX YCIOBUH JJISI pa3BUTHUSI IIEHHOCTHBIX OTHOIIICHU

- K IpUpO/JIe KaK UCTOYHUKY KM3HU Ha 3eMJIe, OCHOBE CaMOTO €€ CYIIECTBOBAHUS, HYXK/IAIOIICHCS B3aIUTE U

MOCTOSIHHOM BHUMAaHHH CO CTOPOHBI YEJIOBEKA;

- K 3HaHUSAM KaK UHTEJUIEKTYallbHOMY pecypcy, o0ecreunBapolieMy Oyayliee 4eloBeKa, Kak pe3yabTaTy KpOHOTIUBOTO, HO

yBJIEKATEIBHOTO yueOHOTO TpyAa

4/1 | BemecTBa 1 Matepuabl B )KU3HU | 3 0 0 but6mmoreka I{OK https://m.edsoo.ru/7f41a636

YeJIOBEKA https://rosuchebnik.ru/material/eor-po-khimii/

https://www.olimpium.ru/

http://imc.admsurgut.ru/formirovanie-i-ocenka-

funkcionalnoj-gramotnosti-obuchayushihsya/

Hmozo no pazoeny 3

O0001IeHHUS U TOBTOPEeHHE MPOHIEHHOI0 MaTepHraJja

ﬂeﬂmeﬂbHOCWIb yuumeiis ¢ y'{émOM npozcpammsl 60CNUMAHUA.
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noOyX/eHHE IIKOJbHUKOB COOJIOJAaTh HAa YPOKE OOIIENPUHAThIE HOPMbI IOBEICHHUSA, MpaBuUiia OOIIEHHUS CO CTapIIMMHU
(yuuTensiMu)u CBEpCTHUKAMM (IUIKOJIBbHUKAMM), IPUHIUIIBI YYEOHOW TUCHUIUIMHBI U CAMOOpTraHU3aluu;

pa3BUTHE MOPAIBHOI'O CO3HAHMS M KOMIIETEHTHOCTH B PEIICHUH MOPAJIBHBIX MPOOJIEM Ha OCHOBE JINYHOCTHOT'O BHIOOPA;
UCIOJIb30BaHNE BOCIIUTATENbHBIX BO3MOXHOCTEH COJIep KaHMs y4eOHOro mpeaMeTra Yepe3 AeMOHCTPALUIO JETSAM MPUMEPOB
OTBETCTBEHHOT'0, IPa’KIaHCKOTO MOBE/ICHHUS;
NpUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX POPM pabOThI yUAIIMXCA: MHTEIUIEKTYAIbHBIX UTP, CTUMYIUPYIOIIHNX
N03HABATEIbHYI0 MOTHBAIMIO IIKOJIBHUKOB; TPYNIOBON pabOThl UK pabOTHl B Mapax, KOTOPhIE y4aT IIKOJIbHUKOB
KOMaH/IHOM paboTe U B3aUMOJEHCTBHIO C IPYTUMHU JEThMH;
BKJIFOUEHHE B YPOK UIPOBBIX IPOLEAYP, KOTOPBIE TOMOTaI0T NOJAEepKAaTh MOTUBALIUIO JE€TEH K MOTYYEHUIO 3HAHUM,
HaJIaXKMBaHUIO TIO3UTUBHBIX MEKIMYHOCTHBIX OTHOIIEHUH B KJIacCe, IOMOTal0T YCTaHOBJICHUIO 100posKenaTeIbHON
aTMoc(epsl BO BpeMsl ypOKa;
opranuzanus megdcTBa MOTUBUPOBAHHBIX U 3PYAUPOBAHHBIX YUaIllUXCs Ha/l UX HEYCIEBAOIIUMU OJHOKIACCHUKAMHU,
JAIOUIEr0 NIKOJIBHUKAM COLIMAIBHO 3HAYMMBIH OIBIT COTPYIHUYECTBA U B3aUMHOM NOMOILY;
WHULMMPOBAHUE U MOJAEPKKA UCCIEN0BATEIBCKON EATEIbHOCTH IIKOJIBHUKOB B paMKaXxX pealn3alii UMHU UHIUBUAYAJIbHBIX U
I'PYIIIOBBIX UCCIIEN0BATEIBCKUX ITPOEKTOB, YTO AAET IIKOJIbHUKAM BO3MOXXHOCTh IPUOOPECTU HABBIK CAMOCTOSITEIIBHOIO
pellIeHus] TEOPETUUECKOI MpoOIeMbl, HABBIK T€HEPUPOBAHUSI U 0O)OPMIICHUSI COOCTBEHHBIX HJI€H, HABBIK YBAXKUTEIBHOTO
OTHOIIEHUS K UY>KUM HAesIM, 0POPMIICHHBIM B padoTax IpyruX MUCCIeA0BaTeIeH, HaBbIK MyOJIMYHOTO BBICTYIUICHUS MEpe

ayIUTOPUEN, APTYMEHTUPOBAHUS U OTCTAMBAHUS CBOEH TOUKH 3PEHUSL.
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5/1 | O60061IeHns ¥ TOBTOPEHHE 3 bubamnoreka LIOK https://m.edsoo.ru/7f41a636
MPOMJICHHOT0 MaTepuaia https://rosuchebnik.ru/material/eor-po-khimii/
https://www.olimpium.ru/
http://imc.admsurgut.ru/formirovanie-i-ocenka-
funkcionalnoj-gramotnosti-obuchayushihsya/
OO0m1ee KOJIUYECTBO YACOB MO 68

nporpamme
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