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Pabouas mporpamma mno yyeOHOMY mnpeameTy «Xumus» (yriayOJaeHHbIN
ypoBeHb) (mpeamerHas obnacTh «EcTeCTBEHHO-HAy4YHBIE MPEIMEThI») (Hanee
COOTBETCTBEHHO — MpPOrpaMMa MO XMMHH, XHUMHS) BKIIOYAET MOSICHUTEIbHYIO
3alHMCKy, COJEpKaHWe OO0y4YeHUus, IUIAHUPYEeMble pPEe3yJbTaTbl OCBOCHHUS
IpOrpaMMbl IO XUMUHU, TEMATUYECKOE TUIAHUPOBAHUE.

HOACHUTEJIBHAA 3AITMCKA

[Iporpamma 10 XMMHU Ha YpPOBHE CpeAHEro oOIero ooOpa3oBaHUS
pa3paboTtana Ha ocHOBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
oOpazoBanuu B Poccuiickoii ®enepauun», TpeOOBaHUW K pe3yibTaTam
ocBoeHUs (enepanbHOM 00pa30BaTEIbHON MpPOrpaMMbl CpEAHEro OOIIero
obpazoanus  (®OIl  COO), mpencraBneHHbix B DexepanbHOM
rocynapcTBeHHOM obOpaszoBatenbHOM ctangapte COO (mp. ot 18.05.2023 Ne
371) ¢ yuérom KoHuenmuu mnpenojaBaHus y4eOHOTO TMpeaMera «XUMHs» B
oOpa3oBarenpHbIX opraHuzanusx Poccuiickoit ®enepanuu, pearu3yronmx
OCHOBHBIE ~ 00Opa3oBaTeJIbHbIE MPOTPAMMBI, W  OCHOBHBIX  ITOJIOKEHUM
«Ctpareruu pa3Butusa Bocniutanus B Poccuiickoit @exepanuu Ha MEpUo] 10
2025 roga» (PacnopsixkenuelIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUS Ha YpPOBHE YriayOJIEHHOTO M3Y4YEHHS 3aHMMAET BaXKHOE MECTO B
CHUCTEME €CTECTBEHHO-Hay4yHOro obOpa3oBanus ydammxcs 10—-11 xmaccos.
N3yuenue mnpeamera, peanusyeMoe B YCIOBHUSX au(epeHIIMPOBaHHOIO,
npoguiIbHOTO O00yYeHHUs, TMPHU3BAHO OOECIEUHUTh OO0IE00pa30BaATEILHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB HIKOJBI, HEOOXOIUMYIO IS
ajanTaluy X K OBICTPO MEHSIOIMIMMCS YCIOBHUSIM JKU3HHB COLIMYME, a TAKXKE
JUIsT  TPOAODKEHHS OOy4eHHMsT B OpraHU3alMsIX MpoQecCHOHATBHOTO
oOpa3oBaHHs, B KOTOPBIX XUMHUSA SBIAECTCS OJHOW W3 TMPUOPUTETHHIX
JTUCLUILINH.

B mporpaMme mo XuMuM Ha3HauYeHUE MOpeameTa «XUMHS» MOIy4yaeT
noJIpoOHYI0 HWHTEPHPETAMI0 B COOTBETCTBUM C OCHOBOTOJATaOIIUMHU
nonoxxeausimu I'OC COO o B3auMO0OYCIOBIEHHOCTH IENIeH, COJEep KaHMsI,
pe3yiabTaTOB OOyYeHHS] U TPEOOBAaHUU K YPOBHIO MOJATOTOBKH BBIMYCKHUKOB.
CBUAETENBCTBOM TOMY SIBJISIFOTCS CJIEAYIOIIUE BBIMOJIHSEMbIE MPOrPaMMOil 1O
XUMHUH (QYHKITAA:

— WHPOPMAIMOHHO-METOANYECKas, peaau3amnus KOTOpOW oOecrednBacT
MOJIy4YEeHUE TMPEJACTABICHUS O LeNAX, COAEpKaHUHM, OOIIel cTpareruu
0o0y4yeHHUs, BOCHHUTAHUS U Pa3BUTUS OOYYAIOLIMXCS CPEJACTBAMHM IPEAMETA,
M3y4yaeMoro B paMKaxX KOHKPETHOTO MpoQuJis;

— OpraHu3alMOHHO-TUIAHUPYIOIIas, KOTOpast npeaycMaTpuBaeT
ompeNieJieHHe: MNPUHIUIIOB CTPYKTYPUPOBAHUSI M MOCIEJ0BATEIbHOCTU



M3y4YeHHUs Y4YeOHOro marepuasna, KOJIMYECTBEHHBIX M KAYE€CTBEHHBIX €ro
XapaKTepUCTUK; NOAXOA0B K (OPMHPOBAHHUIO COAEPKATEIBHOU OCHOBBI
KOHTpPOJISL U OLIEHKU O0pa30BaTENbHBIX JOCTHXKEHHM 00YyYaromuXcs B paMKax
UTOTOBOM aTTecTal B (opMe €IUHOr0 TOCYAApCTBEHHOIO HK3aMeHa II0
XUMUU.

[Iporpamma nsis yriryOJI€HHOTO U3YUYCHUSI XUMUU

— YCTaHaBJIMBAECT MHBAPUAHTHOE MPEIMETHOE COACpKaHNEe, 00s13aTeNIbHOE
JUIT  M3YYeHHs] B paMKax OTACIbHBIX mpoduiei, mpeaycMaTpuBaeT
pacripefieieHue W CTPYKTYpUpPOBAaHME €ro IO Kjaccam, OCHOBHBIM
COJIep>KaTeNIbHBIM JIMHUSIM/pa3iesiaM Kypca;

— na€T mpUMEpHOE pacrnpeiesieHne yueOHOr0 BpeMEeHHU, PEKOMEHIYEMOT O
JUISL U3YUYEHUS OTJEIBHBIX TEM;

— TpeasiaraeT TMPUMEPHYIO TOCJIENIOBATEIBHOCTh H3YUYCHHUS Y4eOHOTO
Marepuaga ¢ Y4€TOM JIOTUKH TIIOCTPOCHUS Kypca, BHYTPHUIIPEAMETHBIX U
MEXIIPEMETHBIX CBSI3CH;

— Ma€T METOIMYECKYI0 HWHTEpIpEeTalnio Leled W 3aJad  U3y4YeHUs
npeaMeTa Ha yriayOa€HHOM YpOBHE C y4ETOM COBPEMEHHBIX NMPUOPUTETOB B
CHUCTEME CpeHero ooOimero oOpa3oBaHUs, COACPKATEIBHONW XapaKTePUCTHKU
IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHS OCHOBHON 00pa30BaTEIbHOMN MPOTPaMMBI
cpeaHero  oOmero  oOpa3oBaHUs  (JIMYHOCTHBIX,  METaIllpeIMETHBIX,
MPEAMETHBIX), @ TaKKe C y4€TOM OCHOBHBIX BUJIOB y4eOHO-TIO3HABATEIbHBIX
NEeHCTBHM 00yJaromerocs o OCBOSHUIO COACPIKaHMS TIpeaMeTa.

ITo BceM Ha3BaHHBIM IMO3HIUSAM B IIPOrpaMMe 0 XUMHH IIPETyCMOTPEHA
IIPEEMCTBEHHOCTh € OOyYeHMEM XHUMHUHM Ha YypPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusa. 3a TIpeAciaMH yCTAaHOBJIECHHONW MPOrpaMMOM 10 XUMHUHU
oOsi3aTenbHOM  (MHBApUAHTHOM) COCTABJIAIONICH  cOAep)kKaHUS — y4eOHOro
npeamera «XuUMHS» OCTa€rcsi BO3MOXKHOCTh BbIOOpa €ro BapUaTHUBHOM
COCTABJISIIOIICH, KOTOpash JOJDKHA OINPENENATbCS B COOTBETCTBUU €
HAIPABJICHUEM KOHKPETHOTO Mpouis 00ydeHus.

B cootBerctBUM ¢ KOHuenTyalibHbIMU mnojoxeHussimu PI'OC COO o
Ha3HAYEHUU NPEeAMETOB 0a30BOro U YIIyOJEHHOTO YPOBHEW B cHCTEME
muddepeHITMPOBaHHOTO O0YUCHUS Ha YPOBHE CpPEIHEro OOIIero oOpa3oBaHHS
XAMHS Ha ypOBHE YIIyOJNEHHOTO W3Y4YEHHWs HaMpaBiIeH Ha pealnu3alfio
MPEEMCTBEHHOCTH C TMOCJIEAYIONIUM 3TaloOM MOJYYEHUSI XUMHUYECKOTO
oOpa3oBaHHsA B paMKaxX HW3Y4YCHHS CICIUATbHBIX €CTCCTBEHHO-HAYYHBIX U
XUMUYECKUX  JUCHUIUIMH B  By3aX W  OpraHuM3alusixXx  CpPeIHero
npodeccuoHalbHOTO 00pa3oBaHusA. B 3Tol CBA3M U3ydeHHE TMpeaMeTa
«XUMUS» OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA PACIIMPEHUE U YriyOJeHue
TEOPETUYECKON M MPAKTUYECKON MOATOTOBKH OOYy4YaroIIMXCs, BBIOpaBIINX
onpenenéHHbld npodusb O0O0ydeHHs, B TOM 4YHUCJIE€ C HEPCHEKTHUBOMN



MOCIEAYIONIETO TOJIYYCHUS XHMHYECKOrO 00pa3oBaHUS B OpraHHU3allsIX
npodeccuoHanbHOro o6pazoBanus. Hapsiagy ¢ stuMm, B cBeTe TpeOoBaHUM
OI'OC COO « mIaHupyeMbIM pe3yjibTaTaM OCBOCHUSI  (eaepanbHOi
0o0pa3oBaTeIbHON MPOTrpaMMbl CPEIHETO OOIIero Oo0pa3oBaHUS H3YUYCHHE
npeaMeTa «XUMUS» OPUSHTHPOBAHO TAaK)Ke HAa PEIICHUE 3a7ad BOCIUTAHUS U
COLIMAJIBHOTO  pa3BUTHS  oOywarouuxcs, Ha (opMupoBaHMe Yy HHX
OOIIEHHTEINIEKTYaIbHBIX YMEHUH, YMEHHUH pallioHaIN3aliy y4eOHOTO Tpyaa U
00O0OIIEHHBIX CMOCOOOB JAEATENBHOCTH, HMMEIOMIMX MEKIUCUUIITUHAPHBIH,
HaAMPEIMETHBIN XapakTep.

CocrapisitoniuMu ~ TipeAMeTa  «XHUMHUS» Ha YpPOBHE  YriyOJ€HHOTO
U3YUYEeHUs SBIAIOTCS YIIyOna€HHbIE Kypchl — «Oprannyeckas xumus» u «Oo1as
U HeOpraHvueckas xumus». llpu omnpeneneHUH TMOAXOI0B K OTOOpY U
CTPYKTYPHOW OpraHu3aIliy COJICPKAHUS ITUX KYpPCOB B MPOTrpaMMme MO XUMUHU
3a ocHOBY mnpuHATE mnojoxeHus PI'OC COO o paznmuuusax 6a30BOro u
yrayoJIEHHOTO YPOBHEH U3yUYEHUS MPeIMETA.

OcHoBy conepxkaHusi KypcoB «Opranuueckas xumus» u «OOmas u
HEOpraHuyecKasi XMMHUs» COCTaBJSIET COBOKYITHOCTh MPEAMETHBIX 3HAHUU U
YMEHHH, OTHOCAIIUXCS K 0230BOMY YPOBHIO M3y4YE€HUs MpeaMeTa. ITa cucTtemMa
3HAHUHN TOJYy4YaeT OMNPENEIEHHOE TEOPETHYECKOE JOIMOIHEHUE, MO3BOJIAIOLIEE
OCO3HAHHO OCBOWTH CYIIECTBEHHO OOJbIINN O00BEM  (HaKTOJIOTHYECKOTO
maTepuana. Tak, Ha YIUIyOJIEHHOM YpOBHE H3Y4YEeHHS mpeamera olecrieueHa
BO3MOKHOCTh 3HAYUTENILHOTO YBEIWYEHUSI 00bEMA 3HAHMM O XUMHUYECKUX
AJIEMEHTaX U CBOWCTBAX UX COCJAMHEHHI HAa OCHOBE PACIIUPEHUS U yriayOJaeHus
MPEICTABICHUAMN 0 CTPOCHUU BEIIEeCTBA, XUMHYECKOU CBSI3U U
3aKOHOMEPHOCTSX MPOTEKAHUSI PEaKLHil, pacCMAaTPUBAEMBIX C TOYKH 3pEHUS
XUMUYECKOW KUHETUKH U TEPMOJUHAMUKH. V3ydeHne nepuoanyeckoro 3aKkoHa
u Ilepuonnyueckoid CHUCTEMBI XUMHUYECKHUX DJEMEHTOB Oasupyercs Ha
COBPEMEHHBIX KBAaHTOBO-MEXAaHMYECKUX MPEICTABICHUSAX O CTPOCHHUH aTOMa.
XuMHYECKasl CBSI3b OOBSICHACTCA C TOYKU 3PECHUS SHEPTeTHUECKUX M3MEHEHUN
npu €€ 00pa30BaHUM U PA3PYIIECHUHU, a TAKKE C TOUYKH 3PCHUS MEXaHU3MOB €&
oOpa3zoBanusa. W3ydeHwme THUIOB peakuil pomnoiHseTca (HopMupoBaHHEM
IpeCTaBIeHUH 00 ANMEKTPOXUMHUUYECKUX MPOIIECCaX M AJIEKTPOIU3E PaCIUIaBOB
U pacTBOPOB BEHIECTB. B Kypce opraHM4ecKkoil XHMHUU IMPU PACCMOTPEHUHU
PEaKIMOHHON CIMOCOOHOCTH COEAMHEHUU yJensercss oco0oe BHHUMaHUE
BompocaM 00 DJJIEKTPOHHBIX 3(dekTax, 0 B3aUMHOM BIUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX Peakiiuil.

Ocoboe 3HaueHHe HMEET TO, 4YTO Ha COJEpKaHHE KYpPCOB XUMHUU
YIIyOJIEHHOTO YpPOBHS M3Y4YEHHUs [JIsi KJIACCOB OMpPEAEAEHHOTO MIpoduis
(rmaBHBIM 00pa3oM Ha HMX CTPYKTYpy M XapakTep JOINOJHEHUH K oOIiei
CUCTEME MPEAMETHBIX 3HAHUI) OKa3bIBAIOT BJIUSHUE CMEXKHBbIE MpeaMeEThl. Tak,
HampuMep, B COJEpKAHUM TMpeaMeTra sl KJIACCOB XUMHUKO-(DHU3UUECKOro
npoduist 60JbIIOE 3HAYEHUE OYIYyT UMETh AJIEMEHThl YUeOHOTO MaTepHalia o



oOmel xumuu. I[lpy u3ydyeHun npenMera B JAHHOM CiIydae akLEHT Oyjaer
ClelaH Ha OOIIHOCTb METOJOB IO3HAHMSA, OOLIHOCTH 3aKOHOB M TEOpUH B
XUMHHU U B (PU3UKE: aTOMHO-MOJIEKYJIIpHAsA TeopHsl (MOJEKYJIsIpHAsl TEOpUS B
(u3HKe), 3aKOHBI COXPAHEHHUS MAcChl M HEPrUH, 3aKOHbI TEPMOAMHAMUKH,
AJIEKTPONIN3a, IPEACTABICHUS O CTPOCHUU BELIECTB U APYTOE.

B TO e Bpems B coaepkaHUM MpeaMera i KIAcCOB XHMMKO-
Ouonornyeckoro mnpoduiss  OodbIIMIA  yAenbHBIA Bec OyAeT UMETh
opraHuyeckass XxuMusa. B 3ToM ciydae mpeaocTaBisieTCss BO3MOKHOCTB IS
0osee O0OCTOSITEIBHOTO PACCMOTPEHUSI XMMHUYECKON OpraHu3ali KIETKH Kak
OMOJIOTUYECKON CHCTEMBbI, B COCTaB KOTOpPOH BXOMAAT, K NIpHUMEpPY, TaKHe
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JIMMUJbI, O€JKH, YIJIEBOJbI, HYKJICHHOBBIC
KACTOTHI U Apyrue. [lpu 3ToM 3HaHUS O cOCTaBe M CBOMCTBaXIpEACTaBUTENEH
OCHOBHBIX KJIACCOB OPraHMYECKUX BEILECTB CIY>KaT OCHOBOM ISl M3yYEHHS
CYILITHOCTH MPOIIECCOB (POTOCUHTE3A, JIbIXaHHUS, MUIIEBAPEHUSI.

B mmane ¢dopmupoBaHHs OCHOB HAay4yHOTO MHPOBO33DEHHS, OCBOCHUS
0OIlIEHAYYHBIX METOJIOB TO3HAHMS W OIBbITA MPAKTHUUYECKOTO TMPUMEHEHUS
HAy4YHBIX 3HAHUW H3y4YeHUE TMpeaMera «XUMHUsS» Ha YriayOoJIEHHOM YpPOBHE
OCHOBAHO Ha MEXIIPEIMETHBIX CBA3SAX C YUCOHBIMH MpeIMETaMU, BXOASIIUMU
B COCTaB MpeaMeTHhIX obOnacteii «EcTecTBeHHO-Hay4yHbIE MPEAMETHIY,
«Marematuka u uHpopmaTuka» u «Pycckuii sI3bIK U TUTEpATypaX.

[Tpu m3ydyenun yuyeOHOro mpeamera «XuMHUsS» Ha YriayOJIEHHOM YpPOBHE
TaKk)Ke, KaK Ha YPOBHE OCHOBHOTO U CpeAHEro obImiero obpa3oBaHus (Ha
0a30BOM  ypOBHE), 3aJlaueii IEpPBOCTECIICHHOW 3HAYMMOCTH  SIBIIACTCS
dbopMupoBaHUE OCHOB HAaykKH XHMHHU KaKk O00JaCTH  COBPEMEHHOTO
€CTECTBO3HAHUSA, MPAKTUYECKONM JEATEIbHOCTH YEJIOBEKa W OJIHOr0 U3
KOMITOHCHTOB MHUPOBOM KYJIBTYpHI. PerieHue 3Toil 3amaund Ha yriayoJIEHHOM
YPOBHE M3Yy4YEHUS NMPEIMETA MPEAIONaracT peain3alnio TaKUX LUee, Kak:

— (QopMupoBaHHE TMPEJCTABICHUI: O MaTEepUATBHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSAX M ITO3HABAEMOCTU SIBJICHUWA NPUPOJBI, O MECT€ XHUMHUU B
CHUCTEME €CTECTBEHHBIX HAyK U €€ BeAylel poiu B 00ECIIEUeHUH YCTONYHBOTO
pa3BUTHS  4YENOBEYECTBA: B  PEIIEHUHM  MPOOJEeM  HKOJIOTHYECKOM,
SHEPreTUYECKOM M MUIEBON 0€30MaCHOCTH, B PA3BUTUU MEIULIMHBI, CO3JaHUU
HOBBIX MaTEpUAJIOB, HOBBIX MCTOYHHKOB SHEpIuy, B o0ecrieueHn
pPAIMOHAILHOTO  MIPUPOAOIOIB30BaHUs, B (OPMUPOBAHUN MUPOBO33PEHUS U
oOmmel KymbTyphl YEJIOBEKa, a TaKXKe OJKOJOTHYECKH OOOCHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 3J0POBBIO U IPUPOJAHOM CPELE;

— OCBOCHHME CHCTEMbl 3HAHHM, JICKAINMX B OCHOBE XUMHUYECKOU
COCTaBJISIIOIIEH €CTECTBEHHO-HAYYHOM KapTUHBI Mupa: (PyHIaMeHTaTbHBIX
MOHATUH, 3aKOHOB ¥ TEOPUN XUMHUH, COBPEMEHHBIX IPEACTABICHUN O CTPOCHUN
BCIIECTBA HA pAa3HbIX YPOBHIX — AaTOMHOM, HWOHHO-MOJEKYIISIPHOM,
HAJIMOJIEKYJISIPHOM, O TEPMOJANHAMUYECKUX U KHHETHYECKUX 3aKOHOMEPHOCTSIX



MPOTEKAHUSI XUMHUYECKUX PEaKIUi, O XMMUYECKOM PAaBHOBECHH, PACTBOpAX U
JTUCIIEPCHBIX cUcTeMaX, 00 OOIMUX Hay4YHbIX MPUHLIUIAX XUMHUYECKOTO
MIPOU3BO/ICTBA;

— ¢dopmupoBaHue Yy  OOYy4YalONIMXCS ~ OCO3HAHHOTO  TOHUMAHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XHMHUYECKUX 3HAHUW Uil  OOBSICHEHUS
KIIOUEBBIX HJEH W TpoOJieM COBPEMEHHOM XWUMHH, IJii OOBSICHEHUS W
MPOTHO3UPOBAHUS  SIBIICHUHM, HMMEIOIMINX €CTECTBEHHO-HAYYHYIO MPUPONY;
IPAaMOTHOTO peEIIeHUsi MpoOJieM, CBS3aHHBIX C XHUMHUEH, MPOTHO3UPOBAHUS,
aHaJgu3a W OIEHKU C TO3UIHUA IKOJIOTUYECKON Oe30MacHOCTH TMOCHEACTBUN
OBITOBOM W  TPOU3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKA, CBSI3aHHOMC
XUMHUYECKUM MTPOU3BOJICTBOM, UCIIOJIb30BAHUEM U MEpepabOTKOMN BEIIECTB;

— yrnyOJeHue TPEeACTaBICHMM O HAydyHBIX METOJIaX IO3HaHWS,
HEOOXOAUMBIX JIJIsi MPUOOPETEHUSI YMEHUM OPUEHTUPOBATHCS B MHUPE BEIIECTB
U OOBSICHEHUS] XUMHUYECKHX SBJICHHM, HWMEKIINX MECTO B TMPUPOJAE, B
MPAKTUYECKOU ESATEITHHOCTH U TTOBCETHEBHOMKM3HHU.

B nnane peanuzanuu mepBoOYEPEIHBIX BOCIIUTATEIBHBIX U PA3BUBAIOIIUX
(GYHKIHHI 1IETOCTHON CUCTEMBI CpeIHEro 00IIero o0pa3oBaHus MPU U3YUCHUU
npeamMera «XUMHUS» Ha YIUIYOJIEHHOM YpPOBHE OCOOYIO aKTyaJdbHOCTh
npuoOpeTaroT TaKue 1EJU U 3aa4H,KaK:

— BOCHUTaHHE YOEKIEHHOCTH B TMO3HABAEMOCTH SIBJICHUW MPUPOIBI,
YBOXEHUS K TPOIECCY TBOpPYECTBA B  O0JACTH  TEOPETUUYECKHX U
NPUKIATHBIX ~ HUCCIICIOBAaHUN B XUMHH, (OpPMHpOBaHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

— pa3BUTHEC MOTHBAllUM K OOYYCHHMIO W TIO3HAHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO U CAMOBOCIIMTAHUIO Ha OCHOBE YCBOEHHUS OOIIEYEIIOBEUCCKUX
IICHHOCTEH;

— pa3BUTHE [IO3HABATEIbHBIX HHTEPECOB, HWHTEIUIEKTYaJbHBIX H
TBOPUYECKHX CIOCOOHOCTEH OOydJarommxcs, dbopmupoBaHue y HHX
CO3HATEJILHOTO OTHONICHHWS] K CaMOOOpa3oBaHUIO U HEMPEPHIBHOMY
00pa30BaHUIO KaK YCJIOBHIO YCHENTHON MpodeccHoHanbHON M 00IIeCTBEHHON
NEATENIbHOCTU, OTBETCTBEHHOI'O OTHOLIGHHS K CBOEMY 3I0POBBIO U
NOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

— (QopMupoBaHHE YMEHUN W HABBIKOB Pa3yMHOTO MPHUPOIONOIH30BaHNUS,
pa3BUTHE SKOJIOTUYECKOW KYJIbTYpbI, MPUOOPETEHHE OMNbITa OOIIECTBEHHO-
MTOJIE3HOM SKOJOTMYECKOUN JESITETbHOCTH.

OOmiee 4KCIIO YAacOB, PEKOMEHAOBAHHBIX JUISI HM3Y4YCHUs XUMHUU Ha
yraybiaeHHoM ypoBHe, — 204 dacoB: B 10 knacce — 102 yaca (3 yaca B Hezleno),
B 11 xnacce — 102 yaca(3 yaca B Hez1eI10).



COJEPKAHHUE OBYYEHMSI'

10 KJIACC

TeopeTnueckue 0OCHOBbI OPraHMYeCKOH XUMHHU

IIpenmer © 3HAYeHHE OPraHUYECKOM XHMMUH, IIPEIACTABICHUE O
MHOT000pa3uy OPraHuYECKUX COCTMHEHUM.

DNEeKTpOHHOE CTPOEHHE aToMa YIJIepoJia: OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUS. BaneHTHbIE BO3MOKHOCTH aTOMa Yriepoja. XMMHUYECKasl CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumpl THUOpUIM3ALMH aTOMHBIX OpOuTaNei
yraepona. MexaHusmbl 00pa3oBaHUsT KOBAJCHTHOW CBs3u (OOMEHHBIA U
JOHOPHO-aKIEeNTOPHBIN). TUIBI MepeKpbIBaHUS aTOMHBIX OpOUTallel, G- U T-
cBs3u. OnuHapHasi, ABOMHAs W TpoiiHast cBs3b. CrocoObl pa3pbiBa CBA3EH B
MOJIEKyJlaX OpraHuyeckux BemiecTB. l[loHaTHne o0 CBOOOJHOM pajuKae,
HyKjeodue u anekTpodue.

Teopust cTpoeHuss opraHuueckux coenuHeHuid A.M. byrtiepoBa u
COBPEMEHHBIEC TMPEJCTABICHUS O CTPYKTYpE€ MOJIEKYJ. 3HAuY€HHE TEOPUH
CTPOCHHSI OpPraHWYECKUX COCIUHEHUH. MONEKyIsipHblE M CTPYKTYpHBIE
dopmynbl.  CTpykTypHble (GOPMYJIbl  pa3jiMYHBIX BHUIOB: pa3BEpPHYTas,
COKpanléHHas, ckeneTHas. WM3omepus. Buubl u3zoMepuu: CTpyKTypHas,
IPOCTpPAHCTBEHHAs. JEKTpOHHBbIE A(P(PEKTHI B MOJEKYJIaX OpPraHUuYECKUX
coeMHEHNN (MHIYKTUBHBIN U MEe30MEPHBIN 3 (PEKTHI).

IIpencraBnenne o KJaccupuKau OpraHUYECKUX BEILIECTB.
[Tonsitue o dyHkIMoOHANBHON Tpynme. ['omonorus. ['omosorudeckue psibl.
CucremaTtnyeckass HOMEHKJIaTypa opranudeckux coenuHeHuit (IUPAC) wu
TPUBUAJIbHBIE HA3BAHUS OTAEIBHBIX MTPEIACTABUTEIICH.

OcobenHocTtu U Ki1accupUKaIMs OpraHuYecKuX peakiuuii. OKUCIUTENBHO-
BOCCTAHOBHTEIIBHBIC PEAKIIMN B OPTAHUYECKONU XUMHUH.

JKCNepUMEHTAIbHbIE METO/bI H3YYeHHUS BellleCTB U UX NMpeBpalleHuil

O3zHakoMIIeHHE ¢ 00pa3IaMi OPraHUYECKUX BEIIECTB M MaTepralaMi Ha MX
OCHOBE, OMBITHI 10 MPEBPALLCHUIO OPraHWYECKUX BEIIECTB NPU HArpeBaHUU
(mmaBneHue, OOyTrIWBaHWE W TOPEHHE), KOHCTPYHPOBAHHE MOJENICH MOJEKYII
OPraHUYeCKUX BEUIECTB.

YrieBoaopoasl

Ankanbl. ['oMonoruueckuit psia ankaHoB, o01ias popMyna, HOMEHKIATypa
1 U30MEpHs. DINEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJKaHOB,
sp’- THOPHIM3ALMS ATOMHBIX OpOHTaneil yriepoma, o-CBsi3b. KoH(opmepi.
DU3NYECKUECBOMCTBA AJTKAHOB.



XHAMHUYECKAE CBOMCTBA AJKAHOB: PEAaKUUM 3aMELICHUS, N30MEpU3aluH,
JNErUAPUPOBAHMS, LUKJIN3aLHH, NPOJIN3a, KpPEKHUHTa, TOpPEHUS.
IIpeocmasnenue o mexanuzme peakyuii paoukaibHO20 3AMEUeHUs.

Haxoxnenue B npupoge. CriocoObl MOAyYeHUs: U IPUMEHEHHE aJIKaHOB.

Huxnoankanel. OOmast QopMyna, HOMEHKIaTypa U  H30MEpHS.
OCOOEHHOCTH CTPOCHUSI U XUMHUYECKHUX CBOMCTB MajbiX (LUKJIOMPOIIAH,
UKJIOOyTaH) W OOBIYHBIX (IIUKJIONEHTAH, IUKIOTeKCaH) IMKJIOAJIKaHOB.
Cnoco0bI oJy4eHus: U MPUMEHEHUE IUKI0ATKAHOB.

Ankensl. ['oMonoruueckudt  psiax = ajnkeHoB, oOmas  dopmyna,
HOMEHKJIaTypa. OJEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ
AJIKCHOB, Sp -THOPUAM3ALMS ATOMHBIX OpOWTaneil yriepoma, o- H T-CBSI3W.
CrpyktypHas W TreoMmeTpuueckas (Iuc- TpaHc-) wuzomepus. Dusnueckue
CBOMCTBa aQJIKEHOB. XHMHYECKHE CBOMCTBA: pEaKIMU MPUCOSTUHEHUS,
3aMelIeHNUsT B O-TOJOKCHHE TMPU JBOWHOW CBSI3M, TMOJIUMEPHU3AIUU U
okucinenus. IlpeocmaeneHue o0 MexaHuzme peakyuu INEeKMpPOPUIbHOZO
npucoeounenusi. IlpaBuiio MapkoBHUKoBa. KauecTBeHHBICE peakuuu Ha
NBOMHYIO CBs3b. CIIOCOOBI MOMYYCHUS U IPUMEHEHHUE aJTKEHOB.

AJKaMeHBI. Knaccudukanus aJKaJIueHOB (conpskEHHBIE,
U30JIMPOBAHHbIE, KyMyauposanuvie). OCOOCHHOCTH AJIEKTPOHHOTO CTPOCHUS U
XUMHUYECKUX CBOWCTB COMNPSKEHHBIX JUEHOB, 1,2- u 1,4-ipucoeamHeHuUeE.
[Monumepuzanus conpskEHHBIX queHOB. CrOCOOBI MONMYYEHUsT U IPUMEHEHHE
aJKaJIUEHOB.

AnkuHbl.  ['oMoyormyeckwii  psja alKWHOB, oOmas  dopmyna,
HOMEHKJIATYypa U H30MEpHUs. ODJIEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT aJKWHOB, Sp- TUOpPUAM3AIMS AaTOMHBIX OpOuTane yriepoja.
dU3UYEeCKUEe CBOWMCTBA  QJKMHOB. XMWMHYECKHE  CBOWCTBA:  PEAKIUU
NPUCOECAVUHEHUSA, NUMEPHU3ALNK W TPUMEPHU3ALMM, OKUCIEHUs. KucioTHbie
CBOWCTBA aJKMHOB, HMMEIOIIMX KOHILEBYIO TPOMHYIO CBs3b. KauecTBEeHHBIE
peakiuy Ha TPOUHYIO CBsi3b. CIIOCOOBI MOTYUYEHUS U IPUMEHEHUE ATKUHOB.

ApomaTuyeckue yriaeBoJaopobl (apeHsl). ['omonorudeckuid pssi apeHoB,
oOmass  ¢gopMyna, HOMEHKIATypa ©  H30MEpHUs. ODIJIEKTPOHHOE W
MPOCTPAHCTBEHHOE CTPOCHHME MOJEKYNbI OeHzomna. [Ipasuio apomamuuHocmu,
npumepvl  apomamudeckux coeouHenuu. PU3NYECKHE CBONCTBA apEHOB.
XVMHUYECKHE CBOWCTBA OCH30JIa M €ro TOMOJIOTOB: PEaKIMH 3aMEIICHUS B
OCH30JIBHOM KOJIBIIC M YTJIIEBOJOPOTHOM paJuKaje, Peakiud MPUCOSTUHEHUS,
OKHUCJICHHE TOMOJIOTOB OecH30ma. [Ipedcmasnenue o0 Mmexawusme peaxyuil
INEKMPOPUTLHO2O 3AMEUEHUS.

[IpencraBnenre 00 OpPUEHTUPYIOLIEM JICUCTBUM 3aMeCTUTENEH B
OCH30JIbHOM KOJIblIE Ha NPUMEPE ATKWIbHBIX PaJUKaloOB, KapOOKCHIHHOM,
TUAPOKCUIBHOM, aMUHO- U HUTPOTPYIIIbI, aTOMOB raJIOT€HOB.

1
KprM6OM B HaHHOM TCKCTC BbIACICHBI 3JICMCHTBI COACPIKAHUA yqe6Hor0 Marepuaia, KOTOpbIC



HN3Y4ar0TCAB O3HAKOMUTCIbHOM IJIAHC U HE BKJIIFOYAKOTCA B COCTAB MPEAMETHBIX PE3YJIbTATOB OCBOCHUA OOII
COO.

Oco0eHHOCTH XMMUYECKHX CBOMCTB cTuposa. [lonumepusanus cruposna.
CnocoObl OJy4EeHHsI U IPUMEHEHHUE apOMaTHYECKUX YTII€BOAOPO/IOB.

[Ipuponnsiii  ra3. IlomytHeie HedTsHble ra3sl. Hedtp u  eé
npoucxoxaeHue. KaMeHHbIl yroib ¥ MpoAyKThl €ro nepepadotku. CrocoOsl
nepepaboTku HedTU: MEPEeroHKa, KPEKUHT (TePMUYECKUM, KaTATUTHUYECKUI),
pudopmunr, nuponaus. IlpoaykTel nepepaboTku HedTH, UX NPUMEHEHHUE B
IPOMBIIIEHHOCTH U B OBITY.

['eneTnueckas cBsI3b MEXKAY Pa3IMYHBIMU KJIACCAMH YTJIEBOJOPO/IOB.

DNEeKTPOHHOE CTPOCHUE TaJOre€HIPOU3BOJIHBIX YIIIEBOJIOPOAOB. Peakuuu
3aMeIleHHs] TrajoreHa Ha TUJPOKCOTPYMILY, HUMPOSPYNNY, YUAHOSPYNNY,
AMUHOSPYNNY .

JlelicTBME Ha TajlOT€HIPOM3BOJIHBIE BOJHOIO W CHUPTOBOrO pacTBopa
meénoun. B3aumoieictBue JIATaJIOTEHAIIKAHOB C Marduem u
IIMHKOM. Ilonamue o memannoopeanuyeckux coeounenusx. Vicnonp3zoBanue
raJIOTeHIPOU3BOIHBIX YTJIEBOJIOPOJIOB B OBITY, TEXHUKE M TPU CHUHTE3E
OpraHNYEeCKUX BEIIECTB.

JKCNepUMEHTAIbHbIE METOAbl M3YUeHUs BelleCTB U UX NMpeBpalieHn il

N3yyenue @u3nyeckux CBOMCTB YIJIEBOJOPOAOB (PacTBOPUMOCTH),
KayeCTBEHHBIX PEaKIIMil yriIeBOIOPOI0B PA3IUUYHbBIX KJIaccoB (00ecIBeUnBaHNE
OpOMHOI UM MOJHOM BOJBI, paCTBOpA MEpMaHTraHaTa Kajus, B3auMOJCHCTBUE
aleTUJIeHa C aMMHadHbIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOE
oOHapy>KeHHE YTJIepo/Ja M BOJOPOJIAaB OPTaHUYECKUX BEIIECTBAX, MOIYYCHUE
ATWJICHA M U3YYCHHE €ro CBOMCTB, O3HAKOMJIEHHE C KoJuleKiusiMu «HepTs» u
«Yromp», ¢ oOpa3lamMu IUTACTMAcC, KaydyKOB M PE3WHBI, MOJIECITUPOBAHHE
MOJIEKYJI yTI€BOIOPOOB U rajJOreHITPOU3BOAHBIX YIIIEBOIOPOIOB.

Kuciopoaconepskanue opranudeckue coe{nHeHNs

[IpenenbHble omHOATOMHBIE cOUPTHL. CTpoeHHE MOJEKYN (Ha MpuMepe
MeTaHoJia U dTaHona). ['omomoruueckuii psna, obmas Qopmyna, uzomepws,
HOMEHKJIaTypau kiaccudukamnus. Dusnyeckue CBOWCTBA  MPEACIBbHBIX
OJIHOATOMHBIX CIHUPTOB. BOMOpOJHBIE CBA3M MEXAY MOJIEKYJIaMHU CIHPTOB.
XUMHUYECKHUE CBOMCTBA: pPEaKUMU 3aMELICHUs, AEruApaTai, OKUCICHHUS,
B3aUMOJCHCTBHE C OPraHUYECKMMM M HEOPraHUYECKHUMHU KHCIOTaMH.
KauecTBeHHass peaknuss Ha OJHOATOMHBIE CHUPTHL. JleWCTBHE STaHONAa |
METaHOJIa Ha opraHu3M denoBeka. CrmocoObl TOMy4YeHUS W TPUMCHCHHE
OJIHOATOMHBIX CITUPTOB.

[Ipocteie  »dupsl, HOMeHknaTypa u  u3omepusi. (OcobeHHOCTH
(bU3UYECKUXU XUMHUYECKUX CBOMCTB.

MHOroatoMHble CHOUPTHl — STUJICHIVIMKONb W TIULEpUH. Puznueckue u
XUMUYECKHE CBOMCTBA:  peakUuMuh  3aMElIeHUs,  B3aUMOJICHCTBHE  C
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OpPraHUYECKUMHU U HEOPTaHMYECKUMHU KHCJIOTaMH, Ka4eCTBEHHAs peakius Ha
MHOT'OAQTOMHBIE  CIUPTBL.  [IpeOcmaenenue 0  Mexanusme  peaxyul
HyKIeogunvno2o 3amewjenus. JlecTBHE Ha opraHu3M uesnoBeka. CrocoObl
MOJTyYeHUS] U TPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHUE MOJEKYJbl, B3aUMHOE BIUSHUE THAPOKCOTPYIIBI U
6enzonbHOrOA1pa. dGusnveckue cpoiicta henona. OCOOEHHOCTH XUMUYECKUX
cBoHCTB (eHona. KauecTBeHHble peakuuu Ha (eHon. TokcH4HOCTH (eHoua.
CriocoOb1 nostyuenust u npuMeHeHue ¢enona. GeHonpopmanbaeruiHas cMoia.

KapOoHunbHbIE COEITWHEHUS — aNbJETHAbl W KETOHBL. IIEKTPOHHOE
CTpOCHHE KapOOHHMIBHOW Tpymmbel. ['OMoONOrHueckue psabl adbACTHAOB U
KETOHOB, 0011ast popmyna, U30MepHst 1 HOMeHKJIarypa. dusnyeckue cBoiicTa
QIBJICTHIOB ¥ KETOHOB. XHMMHYECKHE CBOWCTBA ajbJCTHAOB M KETOHOB:
peakuuM  npucoenuHeHus.  [Ipedcmasnenue 0 Mexamusme — peaxyull
HyKA1eounbHo2o npucoeourenus. OKUCICHUE allbJAECTHIOB, KaueCTBEHHBIC
peakiuu Ha anpAeruapl. CriocoObl TOTyYeHUs U NMPUMEHEHUE albJIeTHIOB U
KETOHOB.

OnHOOCHOBHBIC TpeJebHBIC KapOOHOBBIC KHCIOTHL.. (OCOOCHHOCTH
CTpPOEHUSI MOJEKYJI KapOOHOBBIX KHCJIOT. M3oMepus U HOMEHKIATypa.
dusnyeckue CBOMCTBA OJHOOCHOBHBIX TNPENETbHBIX KapOOHOBBIX KHUCIOT.
Bonoponnbie CBSI3M MEXIy MOJIEKYJIaMH KapOOHOBBIX KHCIOT. XUMHUYECKUE
CBOICTBA: KUCJIOTHBIE CBOMCTBA, peakius dTepupuKanuu, peakiiui ¢ y4acTueM
yIIA€BOAOPOIHOTO paaukana. OcoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCIIOTHI.
[lonsiTue O TPOM3BOAHBIX KapOOHOBBIX KHCIOT — CJIOXKHBIX 3dupax,
aneuopuoax,  eanoceHaneuopuoax, amuoax, Humpuiax. MuHorooOpaszue
KapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOMCTB HEIPEACIbHBIX U aPOMATUYECKUX
KapOOHOBBIX KHUCIIOT, TUKApPOOHOBBIX KHUCJIOT, THAPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraButenu BhICHIUX KapOOHOBBIX KUCJIOT: CTEAPUHOBAS, MAIbMUTHHOBAS,
OJICMHOBAs, JUHO/Ne8as, JUHONeH08as KUCIOTh. CmocoObl TONydeHUs |
pUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxnbie 3¢upsl. ['oMonorudeckuit psa, odmas Gopmyna, uzomepus u
HOMEHKIaTypa. Ouznyeckne U XUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KUCIOU H
IEJIOYHOKCpEIE.

Kuper. Crpoenune, GHU3NYECKHE W XUMHUYECKHE CBOWCTBA KHPOB:
TUJPOJIM3 B KHUCIOW U menoyHor cpene. OCOOEHHOCTH CBOMWCTB JKHPOB,
COJIep KAIUX OCTATKH HETPEIEeTbHBIX )KUPHBIX KUCIOT. JKUPHI B IpUpOE.

Mpbut4 KaKk COJM BBICIIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JICUCTBHE.
Tllonamueo cunmemuueckux morowux cpeocmaax (CMC).

OO6mas xapakrepucThka yrieBojioB. Knaccudukanus yrieBojgoB (MOHO-,
IU-W  ToNMcaxapunbl). MoHocaxapuabl: TIIOK03a, (PPYKTO3a, earakmosd,
pubosa, dezoxcupuboza. dOuznueckrue CBOWCTBA U HAXOXKICHHE B IPUPOJIE.
®otocunte3. Onmuueckas uzomepus. Konvuamo-yennas maymomepus Ha



npumepe MOoJIeKyibl 2I0K03bl, npoekyuu Xeyopca, o- u [B-anomepwvi 2a0KO3bl.
XVWMHUYECKHE CBOWMCTBA TJIIOKO3BI: pEAKIMH C YYacTHEM CIOUPTOBBIX H
aNbJIETUAHONW TPYMI, COMPTOBOE U MOJOYHOKHCIOE OpoxeHue. [IpumeHeHue
[JIIOKO3bI, €€ 3HAuYeHHE B JKU3HEAESITENBHOCTH Opranusma. Jlucaxapuabl:
caxaposa, MaibTO3a u JIaKmo3a. BoccranasnuBaromue U
HEBOCCTaHaBJIMBaloLe Aucaxapuasl. ['unponus nucaxapunos. Haxoxaenue B
npupoje u npuMmeHenue. [lonucaxapuabl: Kpaxmani, TJIMKOTEH M LEJUII0I03a.
CrtpoeHre MakpoMOJIEKYJ Kpaxmaia, TJIMKOreHa W LeJuttono3bl. dusndeckue
CBOMCTBAa KpaxMajia M IEJUTI0J03bl. XHMHYECKHE CBOMCTBAa Kpaxmala:
TUIPOJIN3, KaueCTBEHHas peakuus ¢ HojmoMmM. XHMMHUYECKHE CBOWCTBA
LEJUTIONO3bl: TUAPOIU3, TNojydeHue 3dupoB 1emnono3bl. Illonarue 00
UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIH IIENK).

JKCcNepUMEHTAIbHbIE METO/IbI H3yYeHHUs BellleCTB U UX NMPeBpalleHuii

PacTBoprMOCTh paznuyHBIX CIIUPTOB B BOJIEC, B3aMMOJICHCTBHE dTaHOJA C
HATPUEM, OKUCIIEHUE ATUJIIOBOTO CIHUPTAa B alibJIeTH]] Ha PAaCKaJIEHHOM MEIHOU
IIPOBOJIOKE, OKHCJICHHE ATHJIOBOTO CIUPTa JUXPOMATOM Kaiaus (BO3MOXKHO
UCITOJIb30BaHUE BHJICOMATEPHAIIOB), KaUeCTBEHHBIC PEaKIIMU Ha albJACTHBI (C
ruapokcuaoM guammuHcepeOpa(l) u  ruapokcumom wmenu(Il)), peakius
rnepuHa ¢ rugpokcunom  meau(ll), xumudeckue CBOMCTBa pacTBOpa
YKCYCHOM KHCIIOTBI, B3aMMOJICHCTBUE

pacTBopa TIOKO3bl ¢ ruapokcunoM meau(ll), B3amMomeilicTBue Kpaxmamna C
MOJIOM, pEIIICHHE SKCIIEPUMEHTATBHBIX 3a1a4 10 TeMaM «CIHUPTHI U (EHOIIBI,
«Kap6oHoBbie KUCTOTHI. C0KHBIC (PUPHI».

A3o0Tcoaep:Kanue OpraHudecKue coeInHeHn st

AMUHBI — OpraHuYecKkue TMpOU3BOAHBIE amMMuaka. Krnaccudukarms
aMUHOB: anudaTuueckue M apoMaTUYECKHe;, IEepBUYHBbIC, BTOPUYHBIE U
Tpetuunbie. CTpoeHHe MOJIEKYJ, 001mas hopmysa, H30Mepusi, HOMEHKIATypa U
¢usznueckre CBOMCTBA. XMMHUYECKOE CBOWCTBA anu(aTHUYECKUX aAMHHOB:
OCHOBHBIE€ CBOWCTBA, aJKWIMPOBAHUE, B3AaUMOJICCTBUE MEPBUYHBIX aMUHOB C
azotuctoi kucaoTor. Conau anKuiIaMMOHHS.

AHWIMH — MpEeJCTaBUTENIb aMHUHOB apoMaTrhdeckoro psaa. CTpoeHwue
aHWINHA. B3auMHOEe BIMSHHE TpyNI aTOMOB B MOJICKYJIE AHWJIMHA.
Oco0eHHOCTH XMMHYECKUX CBOWCTB aHWiIWHA. KadecTBeHHBIE peaknuu Ha
awmH. CrocoObl TONYYeHUS W TPUMEHEHHE anu(aTHIeCKUX aMHHOB.
[Tony4yenune anuIMHA U3 HUTPOOSH30IA.

Amunokucnotel. Homenkiarypa u uzomepusi. OTiesbHble IpeICTaBUTEIN
0- AMUHOKHUCJIOT: TJIMIUH, allaHWH, (QEeHUIalauuHt, CepuH, 2aymamuHo8asl
Kucioma, ausuH, yucmeun. Onmuyeckasa uzomepus amunokuciom: D- u L-
amunoxuciomol. DU3NUeCKre CBOMCTBA aMUHOKHUCIOT. XUMUYECKHUE CBOWCTBA
AMUHOKHUCJIOT Kak aM(pOTEpHbIX OPraHUYECKUX COCIAMHEHUM, peakius
MOJIMKOHIEHCAllNKM, 00pa3oBaHuE MENTUIHOW CBSI3U. buosnornueckoe 3HaueHue

12



aMuUHOKHCTOT. CHHTE3 U THIPOJIN3 MEeNTHIOB.

benku kak mpuponanbsie nonumepsl. [lepBudHas, BTOpHUYHAS U TPETHUHAS
CTpYKTypa O6enKkoB. XUMHUYECKHE CBOWCTBA OENKOB: T'MIPOJIM3, JAEHATypalus,
KAueCTBEHHbIE PEAKIIMU Ha OEJIKHU.

llonamue 06 azomcodepicawux 2emepoYUKIULecKUx COeOUHEHUSX.
Iupumuounogvie u nypunosvie ochosanus. Hykneunogvle Kuciomel: cocmas,
cmpoenue u bUoI02UYeCKas pob.

JKCNEePUMEHTAIbHbIC METOAbI H3YYCHUS BEelLeCTB M UX NMPeBpallleHU

PactBopenue OenkoB B BoJe, JAeHAaTypauusi OCJKOB MpPU HarpeBaHUW,
[[BETHbIE PEaKIIUU Ha OEJIKH, pelIeHre SKCIEePUMEHTAIbHBIX 33aJa4 M0 TeMam
«AsoTcofepkalue — OpraHM4YecKue  CcoelMHeHus» U  «PacnosHaBanue
OpPraHUYECKUX COECTUHEHHI.

BbicokoMoJieKyJIsIpHbIE COeIMHEHUS

OCHOBHBIE  TOHSTHUS ~XUMHH  BBICOKOMOJIEKYJSIPHBIX  COCJIMHEHUN:
MOHOMEp, TMOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALIUM, CPEIIHSIS
MoJieKyJisgpHass macca. OCHOBHBIE METOJABI CHHTE3a BBICOKOMOJICKYJISPHBIX
COCIMHEHUN — TOJUMEpH3alus W TOJHUKOHJeHcauus. [Ipedcmaenenue o
cmepeope2yiapHOCMU U HAOMOJEKYIAPHOU — CmpYyKmype — NOJIUMEPOS,
3A8UCUMOCTb CBOUCME NOJUMEPOS OM UX MOAEKYIAPHO20 U HAOMOIEKYIAPHO20
CMpoeHusl.

ITonumepHnbie Marepuanbl. [lmactMacchsl (HOMMATUIIEH, MOJUIIPOIUIIEH,
NOJIMBUHWIXJIOPUI, TOJUCTUPOJI, MOJUMETUIMETAKPWIAT, TOJUKapOOHATHI,
noJIm3TWICHTepedTanaT). Y Tuauzanus u nepepadoTka riacThka.

DOnactoMepbl:  HAaTypajbHbIA  KayyyK, CHUHTETHYECKHE  Kay4dyKu
(OyTaaueHOBBIN, XJIOPOTPEHOBBIN, M30IIPEHOBBIN ) U cuiukoHbsl. Pe3nna.

BosiokHa: HarypalibHbIE€ (XJIOMOK, IIEPCTh, IIENK), HCKYCCTBEHHBIC
(BUCKO3a, alleTaTHOE BOJIOKHO), CHHTETUUECKUE (KaIPOH U JIaBCaH).

Tonumepwi CHReYUAIbHO2O HA3HAYeHUs] (meghion, Kesap,
INEKMPONPOBOOsiufUe NOIUMEPSHL, Ouopaziazaemvie NOIUMEPDL).

JKCNepUMEHTATbHbIE METO/bI H3yYeHHUS BellleCTB U UX NMpeBpalleHuil

O3HakoMiieHHE C OOpa3liaMu MPUPOAHBIX M UCKYCCTBEHHBIX BOJIOKOH,
IJJACTMACC, KaydyKOB, PELIEHHE JKCIECPUMEHTAIBHBIX 3aJad MO0 TeMe
«Pacno3HaBaHMEe MIIIACTMACC UBOJIOKOHY.

PacuéTHble 3a1aun

Haxoxxnenue MonexymsipHOH (OpMyNbl OPraHUYECKOTO COSIUHEHUS IO
MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIUX B €ro COCTaB, HaXOXICHHUE
MOJICKYJISIPHOM (OPMYJIBI OPraHUYECKOTO0 COCAWHEHHS IO Macce (00BEMY)
MPOAYKTOB CrOpaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOTYKTOB
peakuyu W/WIW WCXOIHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOU (HOPMYJIBI
OpraHUYEeCKOr0 BEIleCTBA HA OCHOBE €r0 XMMHUYECKUX CBOMCTB WUJIU CIIOCOOOB
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MMOJYYCHH:A, OIPCACIICHUC AOJM BbIXOJA IMPOAYKTAa pEaKIHWH OT TCOPCTHUYCCKHU
BO3MOXXHOTO.

MexnpeaMeTHbie CBA3U

Peanuzanus MeXIpeIMETHBIX CBSA3€H IIPU U3YYEHUU OPraHUYECKOU
xumuuB 10 Kiacce OCYIIECTBISETCS Yepe3 UCIOIb30BaHUE KaK OOIIUX
€CTECTBEHHO-HAYYHBIX MOHSITUH, TaK M TMOHATUWA, NPUHATHIX B OTHAEIbHBIX
peMETax €CTECTBEHHO-HAYYHOTrO IIUKJIA.

OOmuMe ecTecTBEHHO-Hay4YHble TOHATHS: SBICHHME, Hay4yHbIM (aKT,
TUIO0TE3a, TEOpHUs, 3aKOH, aHalIM3, CHHTE3, KiIacCHU(pUKalus, HaOIoAeHUE,
U3MEpEeHue, FIKCIIEPUMEHT, MOJI€Nb, MOJICIMPOBAHHE.

®duzuka: wmaTepusi, aTroM, O3JIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYIa,
SHEPreTUYEeCKUd YpOBEHb, BEILECTBO, TENO0, O0OBEM, arperaTHOE€ COCTOSIHHE
BEUIECTBA, (PU3NYECKUE BETUUYUHBI, €AUHUIIBI U3MEPEHHS, CKOPOCTh, SHEPTHUs,
Mmacca.

buonorusi: kierka, opraHu3M, dKocucTema, Ouocdepa, MeTaboIu3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIN U reTepoTPOPHBINA TUI MUTAHUS, OpPOKEHUE,
doTocuHTe3, AbIXaHUE, OENKU, YIJIEBOJbI, XUPbl, HYKIECUHOBBIE KHCIIOTHI,
(bepMeHTHI.

['eorpadusi: mone3Hble HCKOMaeMbie, TOILITUBO.

TexHosmorus: NUIIEBbIE MPOAYKTHI, OCHOBBI PAalMOHAIBHOIO IHTaHMS,
MOIOIIKE CPEICTBA, MAaTEPUAIIBI U3 UICKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC

TeopeTuueckue 0OCHOBbI XUMHUH

Atom. CoctaB aTOMHBIX fAAep. XUMHUYECKUM djieMeHT. WM30Torsl.
Kopnycxynapno- 6omosotl  Oyanuzm, O080UCMBEHHAS NPUPOOA INEKMPOHA.
CtpoeHne  DJIEKTPOHHBIX  O0OOJIOYEK  aTOMOB,  KBaHTOBBIE  YHCIIA.
DHepreTuueckre ypoBHU W MOAYPOBHH. ATOoMHbIE opouTanu. Knaccudukarms
XUMHUYECKHUX AJIEMEHTOB (S-, p-, d-, f~2JIEMEHTHI).

Pacripenenenne SJIEKTPOHOB 1O  aTOMHBIM — OpOUTANSIM, HPUHYUN
MuHumyma suepauu, npunyun Ilaynu, npaeuno Xynoa, npasuno Kneuxogckozo.
DONeKTpOHHBIE KOHPUTYpAllMd aTOMOB JJIEMEHTOB TEPBOTO—4ETBEPTOTO
NEePUOJIOB B OCHOBHOM U BO30YXXIEHHOM COCTOSIHUU, 3JEKTPOHHBIE
KOH(QUTypaluu HWOHOB.  [lomamue 00  3Hepeuu UOHU3AYUU, DHEPIUU
CpOOCmMEaK 271eKmpoHy. INEKTPOOTPULIATEIIHHOCTD.

[lepuonnuecknit 3akoH u llepuoamdeckas cucTeMa XUMHUYECKHAX
snemeHTtoB JI.MI. MeHnneneeBa. CBsi3b NEPUOAUYECKOTO  3aKOHA U
[Tepronnyeckold CHCTEMBI XUMUYECKHUX 3JIEMEHTOB C COBPEMEHHOM TEOpHUEU
CTPOEHHS AaTOMOB. 3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB XHMHYECKHUX
3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BEIIECTB MO rpynmnam Hu
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nepuoaaM. 3HadueHHe nepuoanyeckoro 3akona (.M. Menaeneesa.

XuMHYECKass CBI3b. BUIBI XMMHUYECKOM CBSA3U: KOBAJICHTHAs, WOHHAs,
MeTandyeckas. Mexanu3mbl 00pa3oBaHUsI KOBAJICHTHOM CBSI3U: OOMEHHBIN U
JOHOPHO-AKLIENTOPHBIA.  DHeprus W JiauHa  CBI3W.  [lodsipHOCTS,
HaIMpaBJICHHOCTh W HACHIIIAEMOCTh KOBAJEHTHOM CBA3U. KpaTHbie CBA3M.
Bonopoanas cBa3b. MeXMOJIEKyIsIpHbIE B3aUMOICHCTBUA.

BajieHTHOCT, W BaJICHTHBIE BO3MOXKHOCTU aTOMOB. [ ubpuousayus
amomublx opoumaneu. CBS3b DIEKTPOHHOM CTPYKTYpbl MOJEKYJ C HX
TEOMETPUYECKUM CTPOCHHEM (Ha TpUMEpPE COCIUHEHHUH SJIEMEHTOB BTOPOTO
nepuo/a).

[IpencraBneHre O KOMIUIEKCHBIX coequHEeHUsX. CocTaB KOMILIEKCHOTO
MOHA:  KOMIUIEKCOOOpa3oBaTelb, JHraHiabl. Koopounayuonnoe  uucio.
Homenknamypa komnnekchovix — coeOuHeHul. 3HayeHue KOMIUIEKCHBIX
coenuHeHur. [loHsATHE O KOOPAMHALIMOHHON XUMUU.

BemectBa MOJNEKYJISIpPHOTO YW HEMOJIEKYJSAPHOTO CTPOEHUS. UMb
KPUCTAJUIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

ITonsTne 0  OWCHEpPCHBIX  cuUcTeMax.  VICTMHHBIE  pacTBOPBI.
Ilpeocmaenenue o  konnouowsvix  pacmeopax. CrnocoObl  BBIPAKECHHUS
KOHLIEHTPALlMM PacTBOPOB: MAacCoOBasl JI0Jsl BEUIECTBA B PACTBOPE, MOJISIpHAS
KOHLEHTpauus. HachlllleHHbIE W HEHACHIEHHBIE PACTBOPBI, PACTBOPUMOCTb.
Kpucramnmoruaparsr.

Knaccudukanms ©  HOMEHKJaTypa  HEOPraHMYECKHMX  BEIIECTB.
TpuBuanbHblE Ha3BaHMS OTIEIbHBIX IPEACTABUTEIEH HEOPraHMYECKUX
BEILIECTB.

Kimaccudukamus  XUMHUYECKHMX  pEaklMid B HEOPraHWYECKOH U
OpraHUYeCKOM XUMHH.3aKOH COXPAaHEHHUs MAaCChl BEIIECTB; 3aKOH COXPAaHEHUs
U TPEBpAIEHUs SHEPTUHM MPU XUMHUUYECKHX peakuusx. TeruoBbie 3(h(eKTsI
XUMHUYECKHX peakuuil. TepMOXUMHYECKUEYPABHEHHUS.

CkopoCTh XMMUYECKOW peakiuu, €€ 3aBUCHUMOCTh OT Pa3IuyHBIX
¢dakropoB. ['oMmoreHHbIe U Te€TEpOTreHHbIE peakiuu. KaTanus u karaau3aTtopsl.

OOpatuMble ©W HEOOpaTHUMblE peakIuh. XHUMHYECKOE paBHOBECHUE.
Konemanma xumuuecrkozo pasnogecusi. GAKTOPHI, BIAUAIOIIAE HA IOJI0KEHUE
XUMHYECKOTO PAaBHOBECHS: TeMIeEparypa, JaBIICHUE W  KOHIEHTPalUH
BEIIECTB, ydacTByrouux B peakuuu. [Ipunnun Jle [latense.

Onektponutnyeckas aucconuanusa. CuibHble W Cla0ble 3JIEKTPOIUTHI.
Crenenp pguccouuauuu. Houmoe npouszgedenue 600vi. Cpeaa BOIHBIX
pacTBOpPOB: KHUCJIOTHasi, HEUTpaibHas, LIEJO4YHAss. BOIOpPOAHBIN MOKa3aTelb
(pH) pactBopa. 'maponus coneil. Peakiiuu noHHOTO 0OMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE — peakiuu. CTeneHb OKHUCJICHUS.
Oxkucnutenb M BOCCTAHOBUTENb. [Ipoliecchl OKUCIEHUS U BOCCTAHOBJICHUSI.
Baxueiimme OKUCIWUTENN U BOCCTAHOBUTEIU. METOa 2JIEKTPOHHOTO OalaHca.
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DJEeKTPOIH3 PACTBOPOB U PACIUIABOB BEIIECTB.

JKCIepUMEHTAJIbHbIE METOAbI M3YYeHHUs BeIeCTB U UX NMpeBpalieHu i

Paznoxenue nepokcuaa BoJOpoAa B MPUCYTCTBUM KaTajau3aTopa, MOAEIN
KPUCTANIMYECKUX  PEIIETOK, MPOBEICHHE peakuuid HOHHOro OoOMeEHa,
OIpeJIeIeHHE CPeIbl PACTBOPOB C MOMOILBbIO UHIUKATOPOB, U3YUEHUE BIUSIHUS
pa3nuYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOM peaKkIUu U IOJOXKEHHE
XUMHYECKOTO paBHOBECHS.

Heoprannuyeckast XuMus

[Tonoxxenne HemetamwioB B Ilepuoguueckoit cucteMe XUMHYECKUX
anementoB JI.MI. MennaeneeBa U OCOOEHHOCTH CTPOEHUS UMX aTOMOB.
®dusnyecKkrue CBOWCTBA HEMETAIJIOB. AJUIOTPOINUS HEMETAUIOB (Ha TMpuUMeEpe
KHUCIIOPOJIa, cephl, hocdopa u yrieposaa).

Bomopon.  I[lonyuenume, ¢usmyeckue U  XUMHUYECKHE  CBOWMCTBA:
peakiuu C MeTaUlaMH W HEMeTaJlaMHU, BOCCTAHOBUTEIIbHBIC CBOWCTRBA.
Iuapunel. Tonaueusie s1emenmeol.

I"anorensr. Haxoxaenue B npupojie, crnocoObl moaydeHus, Gpu3nueckue u
XUMHUYECKHUEC CBOMCTBA. ["anmoreHoBOAOPOIBI. Baxneiimue
KHACTIOPOJICOJIEpKAIIME  COeAMHEHHs  raimoreHoB.  JlabopatopHbie  H
IIPOMBIIJIEHHbIE CIOCOOBI TOJyuYeHUs TajnoreHoB. [IpumMeHeHue rajoreHoB M
UX COCIUHEHUM.

Kucnopon, o3o0H. JJabopaTopHbie U MPOMBIIIUIEHHBIE CTIOCOOBI TTOTYYESHHS
kucioposa. ®uznueckue U XMMUYECKHE CBOMCTBA U IPUMEHEHHE KUCIOPOIa U
030Ha. OKCUIBI U IEPOKCHUJIBI.

Cepa. Haxoxpaenue B TpHUpOJE, CIIOCOOBI IMOIydYeHHs, (U3UUCCKHE U
xumuueckue cpoiictBa. CepoBopopon, cyiabdunbl. Oxcun cepoi(IV), oxcun
cepol(VI). CepHucras u cepHas KHCIOTHI U UX conu. OCOOEHHOCTH CBOWCTB
cepHOM KUCHOTHI. [IpuMeHeHne ceprin €€ COeTMHEHU M.

Azor. Haxoxaenue B TpHpOAE, CIOCOOBI MONYy4YCHHs, (U3MUECKHE H
XUMHUYECKHE CBOMCTBAa. AMMMAK, HUTpUAbL. OKCHUIBI a30Ta. A30THUCTas U
a30THast KUCIOTHl M uX cold. OCOOEHHOCTH CBOWCTB a30THOW KHCIOTHI.
[IpuMeHeHHUE a30Ta U €r0 COeAUHEHUNU. A30THBIC YI00OPEHHUS.

®docdop. Haxoxaenue B mpupoje, crocoObl MONMydeHUs, GU3NIESCKUe U
xumudeckue coiictBa. Pochuasr u dochun. Oxcuasl dhocdopa, dhochopHas
kucnora u  e€ comu. Memagocgopnas u nupogocgopunas Kuciomeol,
Gocgopucmasn u pocpoprosamucmas kuciomol. [Ipumenenue dpocdopa u ero
coenunennii. @ochopHbiey100peHUS.

Yrnepon, HaxoXJICHHE B MpUPOjAE. AINIOTPONMHBIE MOIU(PHUKAIUN.
dusndeckne M XUMHUYSCKHE CBOMCTBA MPOCTHIX BEMIECTB, 00pa30BaHHBIX
yrinepoaoM. Okcun yraeponaa(ll), okcun yraepoaa(IV), yronpHas kuciaoTa u e€
COM. AKTUBUPOBAHHBIN yTOJib, adcopoyus. Dyunepensl, epaghen, yenepooHie
Hanompyoxu. ITIpuMEeHEeHHE MPOCTBHIX BEIISCTB, 0OpPa30BAHHBIX YIJICPOJIOM, H
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€ro COCIMHECHUMN.

Kpemuuii.  Haxoxxnenue B mpupoAe,  CHOCOOBI  MOJYYEHHS,
busznueckue u xumuueckue cpoiictBa. Oxcun kpemuus(IV), kpeMmHueBas
KHCJIOTA, CUNMKAThl. [IpuMeHeHue kpeMHus u ero coeaumHeHuil. CTEekIo, ero
MOJTyYE€HUE, BUJIbI CTEKJIA.

[Tomoxenne wMertammoB B Ilepuoguueckon cucrteMe XUMHYECKHAX
aneMeHTOB. (OCOOEHHOCTH CTPOCHMSI DJIEKTPOHHBIX O0OJIOYEK aTOMOB
METaJoB. Pacnpocmpanenue Xumuyeckux 31eMeHmo8-memanios 6 3eMHOU
kope. O0ume guznueckrue cBONCTBa MeTaiioB. [I[puMeHeHe MeTaIoB B OBITY
u TexHuke. CriiaBbl METAJIOB.

DNEeKTPOXUMUUYECKUN PsJl HampspKeHui mertamwioB. OOmue crnocoObl
MOJTy4EeHUS METaJJIOB: TUIPOMETAILITYPIHS, MUPOMETAILTYprus,
anexktpomeTtatyprusi. [loustue o xoppo3uu meramioB. CrocoObl 3alUThl OT
KOpPPO3UH.

O6mas xapaktepuctuka MeTaiuioB [A-rpynmsl [leproanueckoit cucteMsl
XUMUYECKUX dJieMeHTOB. Harpuii u kanwmii: mnomydeHue, QuU3HMYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHEHMUIA.

O6mmas xapakrepuctuka metamioB [IA-rpynmnel [lepuoanyeckoit cucteMbl
XUMHYECKUX DJIEMEHTOB. MarHuil W KaJbliMii: TOJydeHHe, (PU3NYECKHe MU
XUMUYECKHE CBOICTBA, NMPUMEHEHHE IPOCTHIX BEIIECTB M UX COEIUHECHUM.
XKécTkocTh BOABI U CITOCOOBI €€ yCTpaHEHUSI.

ANIOMUHUN: TONydeHue, (QuMyeckue U XUMHUYECKHE CBOWCTBA,
IPUMEHEHHE MPOCTOr0 BEIIECTBA M €ro CoeNUHEeHH. AMPOTEpHbIE CBOMCTBA
OKCHJIa U TUAPOKCUA aTFOMUHUS, TUAPOKCOKOMILIIEKCHI ATTFOMUHUS.

OO6miass XapakTepuUCTHKa METaUIOB Mo004HBIX mnoarpynn (b-rpyrim)
[Teprnoaruueckoi CUCTEMbI XUMHUYECKHX 3JIEMEHTOB.

®u3nNYeCKUue U XMMUUYECKHE CBOMCTBA XpoMa U €ro coequHeHu. OKCUIbI
u ruapokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomatsl U 1MXpOMaThI, UX
OKHUCJIUTENIbHbIE CBOMCTBA. [lo/lydeHre U MpUMEHEHHUE XpOMa.

dus3nyeckue M XHMHUYECKHME CBOWCTBA MapraHlia U €ro COCAWHEHUMU.
Baxneitmue coequnenuss wmapranua(ll), mapranma(IV), wmapranma(VI) u
mapranua( VII). Ilepmanranat kaiusi, €ro OKUCIUTEIbHBIE CBOWCTBA.

du3nyeckue M XUMHYECKHE CBOMCTBA JKe€jie3a WU €ro COEAUHEHUM.
Oxkcuapl, rugpokcuabl U conu keneza(ll) m xenesa(Ill). ITlomydyenue wu
MIPUMEHEHHE KEJEe3a U €ro CIIABOB.

du3nyeckue M XUMHYECKHE CBOMCTBA MEOM U €€ COCIUHEHUM.
[Tony4yeHrnen npuMEHEHNE MEN U €€ COEAUHEHHUI.

[unak: monmydeHue, Pu3MYECKe W XMUMHYECKHE CBOMCTBA. AMOTEpHBIC
CBOWMCTBA OKCHJAA W THAPOKCUJA IMHKA, THUJIPOKCOKOMIUICKCHI IIMHKA.
[IpruMeHeHnEe NUHKA U €T0 COCIUHEHHUI.

:‘)KCHepHMeHTaJILHLIe METOAbI H3YICHUA BCIIECCTB U UX npeBpameHm‘zi
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N3yuenne oOpa3lioB HeMeTaioB, TopeHue cepbl, ¢docdopa, xenesa,
MarHusiB  KHCIIOpOZE, W3yYeHHE KOJUICKIMU «MeTauibl | CIUIaBBI»,
B3aMIMOJICHCTBHE  IMEJOYHBIXH MIEIOYHO3EMEIbHBIX METANIOB C  BOJOU
(BO3MOKHO HCIIOJIb30BAaHUE BHICOMATEPHAIIOB), B3aUMOJACHCTBUE IIMHKA U
Kelle3a C pacTBOpaMH KHCIOT W IIIeNouei, KaueCTBEHHBIC pEaKIHH Ha
HEOPTraHWYECKUE aHWOHBI, KAaTHOH BOJOPOJAa M KATHOHBI METajIOB,
B3aMMOJICHCTBHE THUIAPOKCHIOB AIOMHHHS W IIMHKA C PAacTBOpaMU KHCIOT U
IIEJIOYCH, pPeIIeHUEe SKCIIEPUMEHTANIBHBIX 3a1a4 1o TeMaM «l amoreHsl», «Cepa
U e€ COeTMHEHU», «A30T U (pochop U uX coeauHEHUs», «MeTalIbl TITaBHBIX
HOArPYII», «MeTauTbl MOOOYHBIX MOATPYIII).

XUMHUSA U KU3Hb

Ponpr xumum B oOecrieueHUH YCTOMYMBOTO PAa3BUTHS UETOBEUYECTBA.
[TonsiTME O Hay4YHBIX METOJAX TO3HAHWS M METOJOJOTHM HAYyYHOTO
UCCIIC/IOBAHUS. Hayuynsie  mpuHIUTIBI OopraHu3aIuu XUMHUYECKOTO
pou3BOACTBA. [IpOMBIIITIEHHBIE CIIOCOOBI TOJYYCHHUS! BaKHEHITUX BEIIECTB
(Ha mTpuMepe TPOM3BOJCTBA AaMMMAKa, CEPHOW KHUCJIOTHI, METaHOJa).
[IpombInieHHBIE CTIOCOOBI TOYYEHHMS] METAJIOB U CIUIABOB. XHUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpelibl U ero nociencTsus. Ilpooremanepepabomu
omx00068 U  NnobouHviXx npooykmog. Pomb xumMuM B 00OeCICUCHHUU
SHEpreTudeckoi 6e3onacHocTu. [Ipunyunsvl «3e1EHOU XUMULY.

XuMus U 37I0pOBbe uyernoBeka. JlekapcTBeHHBIE cpeacTBa. [IpaBuia
UCIIOJIb30BaHMs JIEKAPCTBEHHBIX TMpemnapartoB. Poinbp XuMuM B pa3BUTHU
MEUITUHBI.

XVMUS MIUIIK: OCHOBHBIE KOMIIOHEHTHI, TUIIIEBbIE 100aBKku. Pois xumun B
oOecIieyeHNH ITHIIEBOIT 0€30ITaCHOCTH.

Kocmernueckue u mapdromepnsie cpeacTBa. beitoBas xumus. IIpasuia
0e30MacHOr0 HWCIIOJIb30BAaHUSI TPENapaToB OBITOBOM XMMHUHU B IOBCEIHEBHOU
KU3ZHU.

XHUMHS B CTPOUTENBCTBE: BAXKHEUIIINE CTPOUTEIbHBIE MAaTepUAIIbI
(memeHT, OeToH). XWMHS B CEIbCKOM Xo3skcTBe. OpraHuyeckue U
MUHEpaJIbHBIE yI0OpEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHuaibl, KpPacKu, CTEKIIO,
KepaMHKa.

Mamepuanvl ons anekmponuku. Hanomexuonozuu.

PacuéTHble 3a1aun

Pacuétel: Macchl BeniecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM 00bEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
Macchl (00BbEMA, KOJNMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIUM, €CIH OJHO M3
BEIIECTB UMEET MpUMecH, Macchl  (00bEMa,  KOJIMYECTBA  BEIIECTBA)
MPOAYKTa peakiuu, eclii OJHO W3 BEIIECTB JaHO B BHJE pPACTBOpa C
ONpeIeIEHHON MacCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOIU U
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MOJIS[pHOfI KOHIOCHTpaOUM BCIICCTBAB PACTBOPC, AOJIHM BbIXOJa IPOAYKTA
pe€akurn OT TCOPCTHICCKH BO3MOIKHOTO.

MexnpeaMeTHbIe CBA3U

Peanuzanus MeXnpeIMETHbIX CBA3€H TMpU H3ydyeHUH oOmed u
HeopraHuveckol xumuu B 11 Kiacce OCyIIECTBISETCS Yepe3 MCIOJIb30BAHUE
KaKk OOIIMX €CTECTBEHHO-HAYyYHbIX MOHATHH, TaK W TOHSATUH, NPHUHITHIX B
OTJEIbHBIX IPEIMETAaX €CTECTBEHHO- HAYYHOT'O IIUKJIA.

OO0muMe ecTecCTBEHHO-HAYYHbIE TIOHATHS: SBJICHHE, Hay4dHbIl (akT,
TUIoTe3a, TEOpHs, 3aKOH, aHAIM3, CUHTE3, Kiaccu(ukanus, MepuoaudHOCTb,
Ha0JII0IeHNEe, U3MEPEHUE, IKCIIEPUMEHT, MOJIEb, MOJICTUPOBAHUE.

®duzuka: maTtepus, MHKPOMHUP, MAKPOMHUD, aTOM, 3JIEKTPOH, MPOTOH,
HEUTPOH, WOH, HW30TONbI, PAAUOAKTUBHOCTH, MOJIEKYJA, HSHEPreTUYECKU
yYpOBEHb, BEILECTBO, TeEJIO, O0BEM, arperaTHoe COCTOSHME BEIlEeCTBa,
UACAIbHBIN Ta3, (U3NYECKUE BEJIMYMHBI, €JIMHULIBI W3MEPEHHS, CKOPOCTb,
SHEPrus, Macca.

buonorus: knetka, opraHu3M, 3KocucTtema, Ouocdepa, MeTaboIU3M,
MaKpO- 1 MUKPORJIEMEHTHI, O€JKU, KUPbI, YIJIEBOAbl, HYKICHUHOBBIE KHUCIOTHI,
(epMEeHTBI, TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK 3HEPTUU B IKOCUCTEMAX.

I'eorpadus: MuHepanbl, TOpHbIE TIOPOJbI, IOJIE3HbIE HCKOIAaeMble,
TOIUINBO, PECYPCHI.

TexHonorus: XUMHYECKast IIPOMBILIEHHOCT, MeTaJuTyprus,
CTPOUTENIBHBIE MATE€pHUANbl, CEIbCKOXO35MCTBEHHOE ITPOU3BOJACTBO, IHILEBAS
IPOMBILIUIEHHOCTh, (papMaleBTUUECKass MPOMBIIUIEHHOCTb, IPOU3BOJCTBO
KOCMETUYECKUX IPENnapaToB, IPOU3BOACTBO KOHCTPYKIMOHHBIX MaTe€pHUaloB,
AJIEKTPOHHAs POMBIILIIEHHOCTh, HAHOTEXHOJIOTHH.

19



[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOT'PAMMBI 110 XUMHUNHA YPOBHE
CPEJJHET'O OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B CcOOTBETCTBUM C CHUCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpPE
JIMYHOCTHBIX PE3yJbTATOB OCBOCHUS MpeAMETa «XUMHUS» HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHusl BBIJEICHBI CIEAYIOLUIME COCTABJISAIOIIME: OCO3HAHHE
00y4JaromMUMHUCS POCCUMCKON Tpa¥JaHCKOW HWIEHTUYHOCTH; TOTOBHOCTH K
CaMOpAa3BUTUIO,  CaMOCTOSTEIBHOCTM U CaMOOIIPENECIICHUIO;  HaJU4ue
MOTHBallMM K OOYYEeHHUIO; TOTOBHOCTh M CIHOCOOHOCTH OOYYaroluxcs
PYKOBOJICTBOBAThCSI TMPUHSATHIMH B  OOIIECTBE IMpaBWIaMd U HOPMaMu
MOBEJICHNUS; HAJTUYUE MPAaBOCO3HAHUS, IKOJIOTUYECKOU KYIbTYpPbl; CHOCOOHOCTh
CTaBUTb LIEJIM U CTPOUTH )KU3HEHHBIC TIJIAHBI.

JIMYHOCTHBIE pPE3yNbTaThl OCBOCHUA MpeaMeTa «XUMUS» OTPaKaroT
c(hOpMUPOBAHHOCTh OIBITA MO3HABATEIBHONW U TMPAKTHYECKON IEATEIbHOCTU
oOy4aromuxcs B Mpoliecce peaan3alnnd 00pa3oBaTeNbHON A TEIbHOCTH.

JIM4YHOCTHBIE pPE3yNbTaThl OCBOCHUA MpeaMeTa «XUMUS» OTPaXKaroT
c(hOpMUPOBAHHOCTh OIBITA MO3HABATEIBLHONW W TMPAKTHYECKON IEATEIbHOCTU
00y4Jaromuxcs B MPOIECCE peau3ali 00pa3oBaTeIbHON AESTEIBHOCTH, B TOM
YUCJIe BYACTU:

1) rpaskaaHCKOro BOCIIUTAHUA:

OCO3HAHMS  OOYYalOlIUMHUCA CBOMX  KOHCTUTYIMOHHBIX TpaB U
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U TTPABOTOPSIKY;

NPEACTABICHUS O COLMAIBHBIX HOPMAax W MPaBWIaX MEKIMYHOCTHBIX
OTHOIICHUIB KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JESATEIBHOCTH IpPU CO3JAaHUU
y4EOHBIXIPOEKTOB, PEIICHUH YYEOHBIX U MTO3HABATEIbHBIX 33724, BHITIOJTHECHUH
XUMUYECKUXIKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWUMATh W MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTHKY H
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3IMYHBIX BUJIOB YICOHOU e TEIHHOCTH;

2) NaTpUOTHYECKOI0 BOCIUTAHUS:

IICHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAyYHOMY HACJIECIUIO
OTEUYECTBEHHON XMMUM;

YBOKEHHUS K IMPOIECCY TBOpUECTBA B OOJIACTH TEOPUU W MPAKTUYECKOTO
MPUIOKEHUSI XHWMHHU, OCO3HAHMS TOTO, YTO JaHHbIE HAyKH €CTh pe3yJIbTaT
JUTMTCIIBHBIX HAOIOMCHUH, KpPOIOTIMBBIX JKCICPUMEHTAIbHBIX ITOUCKOB,
MOCTOSIHHOTO TPYJia YYEHBIX U IIPAKTUKOB;

HWHTEpeca W TO3HABATEJIbHBIX MOTHBOB B MOJYYECHUH M TOCICIYIOIMIEM
aHanmu3e  MHPOpPMAIIMM O  TIEPEIOBBIX  JOCTHMIKCHHSX  COBPEMEHHOU
OTEUYECTBEHHON XMMUH;
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3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:
HPaBCTBEHHOT'O CO3HAHMS, STUUECKOTO MOBEICHNUS,

CIOCOOHOCTH OLEHHMBAaTh CUTYyallud, CBSI3aHHbIE C XUMUYECKUMH
ABJICHUSIMH, U IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHPYSACH HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI ULIEHHOCTH;

TOTOBHOCTH OLIEHWBATh CBOE MOBEJEHUE U MOCTYIKN CBOMX TOBApPHILEH C
NO3WLUMHPABCTBEHHBIX U NPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEACTBUI
HOCTYTIKOB;

4) popmupoBaHus KYJbTYPbI 310POBbS:

NOHMMaHUsl IIEHHOCTeW 3M0poBOro W Oe3omacHoro oOpa3a >KW3HH,
HEOOXOAMMOCTH OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DU3HUECKOMY U
NICUXUYECKOMY 3/I0OPOBBIO;

coOJIIO/ICHUST TIpaBUJI OE30IMaCHOr0 OOpalleHUus] ¢ BEIIeCTBaMU B OBITY,
TIOBCETHEBHOW JKU3HHU, B TPYAOBOH JESITEILHOCTH;

NOHMMaHUSl TICHHOCTH TPAaBUJ HMHIUBUIYaTbHOTO W KOJUICKTHBHOTO
0€30MacHOr0 TOBEJCHHSI B CHUTYAIMsIX, YTPOXKAIOIIUX 3J0POBBI0 M IKU3HU
JIIO/IEH;

OCO3HAHMSI  TOCHEACTBUH W HENPUATUS  BpPEIHBIX  MPUBBIYEK
(ynorpeGaeHUsaIKOr 015, HAPKOTUKOB, KypEeHHs);

5) Tpy10BOIr0 BOCIIUTAHUSA:

KOMMYHHKATUBHOI KOMIIETEHTHOCTH B y4€OHO-HCCIIEIOBATEIbCKOM
NEeSITETbHOCTH,0011I€CTBEHHO TMOJIE3HOM, TBOPUYECKOM U IPYTUX BUAAX
NEeSITEbHOCTH;

YCTAHOBKM HA aKTUBHOE y4YacTHE B PEIICHUU MPAKTUYECKUX 3a]ad
COIIMAJIFHOM HAIPaBJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPAaKTHUYECKOMY M3YYEHUIO PO ECCUil pa3iuiHoTO poja, B
TOM YHCJIEHA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUI 110 XUMUH;

yYBOXKECHUS K TPYAY, JIOIAM TPYyla U pe3yJbTaTaM TPYI0BOM €SI TEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYAILHON TPACKTOPUHU

oOpazoBaHus, Oynymiei mpodeccuu U peanu3anui COOCTBEHHBIX KU3HEHHBIX
TJIAHOB ¢ YYETOM JTUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XUMHH, UHTEPECOB U
moTpeOHOCTEH O0IIEeCTBa;

6) 3K0JIOrn4ecKoro BOCIIMTaHHuA:

AKOJIOTHYECKHU I11eJ1eCO000pa3HOro OTHOMICHHUS K MPHUPOJIC KaK HUCTOYHUKY
CYIIECTBOBaHMS KU3HU Ha 3eMIIE;

MOHUMaHHUSI TJI00ATBHOTO XapaKTepa SKOJIOTHYCCKHX MPOOJIeM, BIUSHUS
SKOHOMMYECKHX MPOIIECCOB HA COCTOSTHUE MTPUPOTHON U COLMAIIBHON CPEbI;

OCO3HAaHUSA HEOOXOIWMOCTH HCIOJIb30BAHUS JOCTHIKEHUN XUMUM JIJIS
PEIICHUS BOIIPOCOB PAIlMOHAIBHOTO MPUPOIOTIOIB30BAHMS;

AKTUBHOI'O HENPUATHSA JICHCTBUM, NPUHOCAIIUX BpEd OKpPYKarOIIEH
MIPUPOTHON cpejie, YMEHHUS TPOTHO3UPOBATH HEOJIArONPUSITHBIE SKOJIOTUUECKUE
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MOCJIEICTBUSA NMPEANPUHUMAEMBIX ACHCTBUN U MPEIOTBPAILATD UX;

HaJIM4Msg  Pa3BUTOrO  DKOJOTMYECKOTO  MBIIUJIEHUS, HKOJIOTHYECKOM
KyJbTYpbl, ONbITa AESATEIBHOCTH HKOJIOTMYECKON HaNpaBIEHHOCTH, YMEHHS
PYKOBOJICTBOBATbCSIMMH B TIO3HABATEIbHON, KOMMYHUKAaTUBHOW U COLUATIBHOM
OPAKTUKE, CIIOCOOHOCTM W YMEHHUS aKTHUBHO NPOTUBOCTOSTH HAECOJIOTUU
xemo(poouu;

7) IEHHOCTH HAYYHOTI'0 IO3HAHMS:

MHUPOBO33PEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOIIECTBEHHOU NMPAKTUKH;

NOHUMaHUs CrnenupUKd XUMHU KaK HayKH, OCO3HaHMUs €€ PO B
dbopMupOBaHUN PaIMOHATIBEHOTO HAy4YHOTO MBIIIICHMS, CO3JaHUU
1ICJIOCTHOT'O NpeACTaBiIeHUsT 00 OKpYXKaloleM MHUpE KaK O €JIUHCTBE
NPUPOJABI U YEJIOBEKA, B MO3HAHUU MPUPOJIHBIX 3aKOHOMEPHOCTEH U PELICHUU
po0JIeM COXpaHEHUs MMPUPOTHOTO PABHOBECHSI;

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHH JJIsI COBPEMEHHOMU
UUBWJIN3AIMA: B €€ TYMAHUCTUYECKOW HANPABICHHOCTA U BaXKHOW pOJU B
CO3JJaHUM HOBOW 0a3bl MaTepUaIbHOW KYJIBTYpPHl, B PEIICHUH TI100aTIbHBIX
mpo0JieM YCTOHYMBOTO Pa3BUTHSI YEIOBEUYECTBA — CHIPhEBOM, YHEPTETUUCCKOM,
MUIIEBOM W DKOJOTHYECKOM 0€30MacHOCTH, B  Pa3BUTHU  MEIUIIMHBI,
obecriedeHnH YCIOBUI YCTIEIITHOTO TPYy/Aa M AKOJIOTHYECKU KOM(POPTHOM KU3HU
Ka)KJI0To ujieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH: IOHUMAaHHS CYUIHOCTH METOHOB
MO3HAHMS, HCIOJB3YEMBIX B  €CTECTBEHHBIX  HayKaxX, CIIOCOOHOCTH
UCITOJIB30BaTh IIOJydaeMble 3HAHUSA ISl aHAIM3a W OOBSICHEHUS SBICHUIN
OKPY’KAIOIIEr0 MHUpa M IMPOUCXOASAIIMNX B HEM W3MEHEHHH, YMEHWS JEJaTh
000CHOBaHHBIC 3aKJIIOYCHUS HAa OCHOBE HAy4YHBIX (PAKTOB M HMMEIOUIUXCS
JIAHHBIX C LEJbIO MOJIYYEHHUS JOCTOBEPHBIX BHIBOJOB;

CITOCOOHOCTH CaMOCTOSTEIBHO HKCIIOJb30BaTh XMMHUYECKHE 3HAHUS IS
pelieHns mpooJieM B pealbHBIX KU3HECHHBIX CUTYAITUX;

WHTEPECA K MO3HAHUIO, UCCIIEI0BATEIIBLCKOMN JEITEIbHOCTH;

TOTOBHOCTH MW CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO |
caM0o00Opa30BaHNI0, K AKTUBHOMY IIOJYYCHHIO HOBBIX 3HAHUH 1O XUMHUU B
COOTBETCTBHH C JKH3HCHHBIMH MTOTPEOHOCTSIMU;

UHTEpeCa K  OCOOCHHOCTAM  Tpyda B  pa3MYHBIX  cdepax
npoecCHOHaTbHON NEeSITETEHOCTH.

22



METANPEAMETHBIE PE3YJIBTATHBI

MeranpenMeTHble pe3ysibTaThl OCBOEHHUS MPOTrpaMMbl MO XHUMHUU Ha
YPOBHE CpeIHEeTo 00111eT0 00pa30BaHUs BKIIIOUYALOT:

3HaYMMBbIe I8 (OPMUPOBAHUS  MHPOBO33pPEHUS]  OOydYaIOUIUXCS
MEKIUCIUIUTAHAPHBIC (MeXIpeMETHBIE) oOllleHayYHbIE MIOHATHS,
OTpaXKaroIIUe IEJOCTHOCTh HAYYHOM KapTUHBI MHUpa U cHelnu(uKy METOoJ0B
MO3HAHMS, HCMOJB3YEeMBbIX B €CTECTBEHHBIX HaykKax (MaTepusi, BEIIECTBO,
SHEprusi, SIBIICHHE, MPOIECC, CUCTeMa, HAy4YHBIM (akT, NPUHIUI, THUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeOBaHUE, HAOJIIOEHHE, W3MEpPEHHUE,
AKCTIEPUMEHT U JIPYTHUe);

YHUBEpCaJIbHbIE y4eOHbIe e CTBUS (mo3HaBaTeNbHBIC,
KOMMYHHUKAaTUBHBIC, PETYJSITUBHBIE), oOecrneunBaromue GopMUpPOBaHUE
(G YyHKIIMOHAIBHOM TPAMOTHOCTH Y COLUAIBHONW KOMIETEHIIMH 00 YyJaromnXcs;

CIIOCOOHOCTD oOyyJaroniuxcs UCII0JIb30BaTh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIE, MHPOBO33PEHYECKHUE 3HAHUS W  yHUBEpCAJIbHBIE
y4eOHbIe IEUCTBHUS B IMO3HABATEIbHOWM COIMAIBHON MPAKTHUKE.

MeTtanpeaMeTHbIE Pe3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIbHBIMU
y4eOHBIMH TI03HABATEIbHBIMH, KOMMYHHKATUBHBIMH M  PETYJISATUBHBIMU
JIEUCTBUSIMU.

[lo3HaBaTe/IbHbIe YHUBEpPCaJ/ibHble YyUYeOHbIe JelCTBUS
ba3oBble joruueckue 1eMCTBUA:

CaMOCTOSITEIbHO  (pOpMYIMPOBaTh H  AKTyaIM3UPOBAThH  IpoOJieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpeAeisaTh 1eNU AEATCIBHOCTU, 3aJaBas mapaMeTpbl M KPUTEPUH HX
JOCTHUKEHUSI, COOTHOCUTH PpE3YJIbTaThl JCATEIBHOCTH C IIOCTaBJICHHBIMU
HEIISIMH;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHHUS ;
BBIJICTIATH XapaKTePHbIC MPU3HAKKU MOHSATUN M yCTaHABJIMBATH UX B3aMMOCBS3b,
UCITOJIH30BaThCOOTBETCTBYIOIIUE IMOHATHS JIJIs1 OOBSICHCHHSI OT/ICIBHBIX (DAKTOB
U SIBJICHUM;

BBEIOMPATh OCHOBAaHHWS MW KPHUTEPHUHM JUIA KiIacCH(UKAIMK BEIIESCTB U
XUMUYECKUX PEaKIUii;

yCTaHABJIUBATh NMPUUYUHHO-CJICJCTBEHHBIE CBSI3M MEXK]Y U3y4YaeMbIMU

SIBJICHUSIMU; CTPOUTD JIOTHYECKUE PACCYKICHUS (MHIYKTUBHBIC, 1CAyKTUBHBIE,

10 aHAJIOTUH), BBISABJISATH 3aKOHOMEPHOCTH M TPOTHUBOPEYHS B
paccMaTpUBaEMBbIX SBICHUSX, (POPMYITMPOBATH BBIBOBI U 3aKJIFOUCHUSI;

MPUMEHATh B  MPOIECCEe TO3HAHMUS, MCIOJIb3yeMble B  XUMHH,
CUMBOJIMYECKUE  (3HAKOBBIE)  MOJIeNIM, NPeoOpa3oBbIBATH  MOJEIbHbIC
MPEJCTaBICHUS] — XUMHYECKHMH 3HAaK (CHMMBOJ) DJJE€MEHTa, XHMHYECKas
dbopMyna, ypaBHEHHE XUMHUYECKOM pEAKIMW — TMPU PEHICHUH YYCOHBIX
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MO3HABATENBHBIX U MPAKTHYECKUX 3aJ]1a4, MPUMEHATh HAa3BAHHBIE MOJEIbHBIC
MPEJICTABICHUS U1 BBISIBIICHUSI XapaKTEPHBIX MPU3HAKOB M3yYaeMbIX BEILIECTB
1 XUMUYECKUX PEAKLIUM.

Ba3oBble ucciiegoBaTe/bCKue 1eliCTBUS:

BJIa/ICTh OCHOBAMH METOOB HAYYHOTO TIO3HAHUS BEIIECTB U XUMHUYECKUX
peakuuii; GOpMYyIUPOBaTh MM W 3aJa4yd  HWCCJICIOBAaHUS, WCIOJIb30BaTh
MIOCTABJICHHBIE W CaMOCTOSITEIIBHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KAYECTBE
WHCTPYMEHTA TIO3HAHUS W OCHOBBI JUIsI (POPMHUPOBAHUS THIIOTE3BI IO MMPOBEPKE
NIPABWJIBHOCTH BBICKA3bIBAEMBIX CY)KJICHHUIA,

BJIQJICTh HAaBBIKAMH CAaMOCTOSITEIIBHOTO TUIAHUPOBAHUS W TIPOBEICHUS
YUYCHUYECKUX DKCIICPUMEHTOB, COBEPIICHCTBOBAaThH YMCHHs HAOI0IaTh 3a
XOZOM  TIpOIlecca, CaMOCTOSITENIbHO  TPOTHO3UPOBATH €r0  pe3yJbTar,
dopMynrpoBaTh O00OOIICHWS H BBIBOABI OTHOCHTEIBHO JIOCTOBEPHOCTH
pe3yabTaTOB UCCIIEIOBAHUS, COCTABIISITH 00OCHOBAHHBIM OTUYET O MPOICTaHHON
pabore;

NPHOOPETAaTh OIBIT YYCHHUYECKOW MCCIICIOBATEIbCKOH W IMPOCKTHOM
JEATEITBHOCTH, MPOSIBIATh CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEILHOMY
IIOMCKY METOJIOB PEIICHHS MPAKTUYCCKUX 3a]ad, MPUMCHCHHIO Pa3TUYHBIX
METOJIOB ITO3HAHUSI.

Pab6ora ¢ nunpopmanmeii:

OpUEHTUPOBATHCS B PA3IUYHBIX MCTOYHUKAX HHPOpMaALUU (HAYYHO-
NOMYJISIpHAs JIMTEpaTypa XUMHUYECKOrO0 COJEp>KaHus, CIPaBOYHBIE MOCOOWS,
pecypchl HTepHeTa),

aHATM3UPOBATH WH(OPMAIIMIO PA3IMYHBIX BUAOB U (DOPM IMPEACTABICHHUS,
KPUTHYECKHU OILICHUBATH €€ JOCTOBEPHOCTh U HENIPOTUBOPEUHBOCTD;

(bopMyIHpPOBaThH 3aMPOCHI U IPUMEHSATH Pa3IMYHbIE METOIBI IPU MTOUCKE U
orOope wuHpOpManuU, HEOOXOMMMOW JUIsI BBIIOJHEHHUS Y4YEOHBIX 3ajad
OIPEAECIIEHHOTO TUIIA;

pPUOOPETATh OMBIT MUCIOJIB30BAHUS UH(POPMAIIMOHHO-KOMMYHHKATUBHBIX
TE€XHOJIOTUH U Pa3IMYHBIX MOUCKOBBIX CUCTEM,;

CaMOCTOSITETIbHO  BHIOWPAaTh ONTUMANbHYIO (GOpMY TpeACTaBICHUS
uHpopManuu (CXeMbl, rpadKH, TUarpaMMbl, TAOIHIIBI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYYHBI $3bIK B KaueCcTBe CpEACTBa MpU paboTe ¢
XAMHYECKOW WHGPOpMAIMEH: MPUMEHSTh MEXMNpeaMeTHble (pusnyeckue u
MaTEeMaTU4YEeCKUE) 3HaKM ©W  CHMBOJIB,  (opmynbsl,  abOpeBHATYPHI,
HOMEHKIIATYPY;

HCIIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA HATJISITHOCTH.

KoMMyHMKaTHBHbIE YHUBEpPCAa/JibHble YYeOHbIe el CTBUA:
3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCY>KJaeMOl TeMbl B XOJAE Auanora
W/WA JTUCKYCCHUM, BBICKA3bIBATh WJIEH, (POPMYIUPOBATH CBOU MPEITIOKECHUS
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OTHOCHUTEJIBHO BBINOJHEHMS MTPEIIOKEHHON 3a1a4H;

BBICTYNATh C MPE3CHTALMEN PE3yIbTaTOB MTO3HABATEIBHOM AEATEIBHOCTH,
IIOJIyYEHHBIX CAaMOCTOSITEJIbHO MWJIM COBMECTHO CO CBEPCTHUKAMHM IIPH
BBIMIOJTHEHUM XMUMHYECKOTO JKCIIEPUMEHTAa, MPAKTUYECKON paboThl IO
UCCJIEIOBAHUIO CBOMCTB M3y4aeMbIX BELIECTB, peaM3allMi Y4eOHOTr0o IPOEKTa,
U (HopMyIupOBaTh BBIBOJABI IO pe3yibTaTaM IMPOBEAEHHBIX HCCIEI0BAHUIM
NyTEM COIJIaCOBAaHUS MO3UIIMI B X0 00CYKICHHUSI 1 OOMEHAa MHEHUSAMH.

Pery/isTUBHBIE YHUBepCa/IbHbIEe yYeOHbIe AeiCTBUA

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYLIECTBIIATH CBOK IO3HABATEIbHYIO
NEATENBHOCTD, OIpeneisasd €€ Leau U 3aJa4d, KOHTPOJIHUPOBATh U IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpeJiaraeMblii aJrOpUTM JAEUCTBUI MpHU
BBIMIOJTHEHUU YYEOHBIX W HCCIEN0BAaTEeNbCKUX 3a7ad, BbHIOMpaTh Haubosee
¢ dexTuBHBIN crocod uX pereHus ¢ y4€ToOM MOJYy4YEeHHs] HOBBIX 3HAHHM O
BEILECTBAX U XUMHYECKUX PEAKLIMIX;

OCYIHICCTBIIATH CAMOKOHTPOJIb ACATCIIBHOCTHU Ha OCHOBC
caMOaHaJIn3a U CaMOOLCHKH.
Hpe,IIMGTHLIe PE3YJIbTAThI OCBOCHU IMporpaMMmabI I10

XUMHHU Ha YIIyOJIEHHOM YpPOBHE Ha YPOBHE CpPEIHEro OOIIero oOpa3oBaHUs
BKJIIOUAIOT crHenuduyueckue s y4yeOHOro mpenMera «XUMHs» HaydHbIE
3HAHMS, YMEHHUS M CIOCOOBI JEUCTBHM 10 OCBOCHUIO, HHTEPIIPETAIUU U
npeoOpa3zoBaHUIO 3HAHUM, BUBI IEATEILHOCTH IO MOTYYEHUIO HOBOTO 3HAHUS
U TPUMECHEHHIO 3HAHWM B PA3JIMYHBIX YYEOHBIX CUTyallMsIX, a TaKxke B
peanbHbIX JKU3HEHHBIX CHUTYallUsIX, CBSI3aHHBIX ¢ XuUMuUEW. B mporpamme 1o
XUMUU NPEIMETHBIE PE3YIbTAThI IPEACTABIEHBI IO FOAaM H3yYEHHUS.
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NPEAMETHBIE PE3YJIBTATBI

10 KJJACC

[IpenmeTHBIC Pe3yabTaThl OCBOCHHS Kypca «OpraHndyeckass XuMUs»
OTpaXkaroT:

cOpPMHPOBAHHOCTh  TPEJACTABJICHHWA: O  MECTe€ W  3HAYCHUHU

OpraHMYecKOM XHMMHHM B CHCTEME €CTECTBEHHBIX HAyK H €€ poilid B
o0OecreyeHnn YCTOMYMBOrO pa3BUTHUSL YEJIOBEYECTBA B PELIEHUU MPOoOJIeM
HKOJIOTHYECKOM, JHEPreTHYeCKOM M MHIIEeBOM Oe30MacHOCTH, B Pa3BUTHU
MEJIUIIUHBI, CO3JJaHUU HOBBIX MaT€pUaoB, HOBBIX UCTOYHUKOB JHEPruU, B
o0OecreyeHuu  palUOHAIBHOTO  MPUPOAOIONIb30BaHus, B (HOPMUPOBAHUU
MHUPOBO33peHUsI W OOIIeH KyJIbTypbl YEJIIOBEKa, a TakKKe SKOJOTUYECKU
000CHOBaHHOT'O OTHOIIIEHHSI K CBOEMY 3/I0POBbIO U MPUPOTHOM Cpelie;
BJIQJICHME CHCTEMOM XUMHUYECKMX 3HAHHWM, KOTOpas  BKIIOYAEeT:
OCHOBOIIOJIAralolMe TOHITUS — XUMHUYECKHH DJJIEeMEHT, aToM, SIpO H
AJNIEKTPOHHAsA O00O0JI0YKa aToMa, §-, p-, d- aTOMHble OpOUTaIM, OCHOBHOE M
BO30YXKJIEHHOE COCTOSIHUSI aToMa, THOpUAM3aIUsi aTOMHBIX OpOuTaseil, HOH,
MOJIEKYyJla, BaJ€HTHOCTb, JJEKTPOOTPHUIIATEIbHOCTh, CTENEHb OKHUCIICHHS,
XUMHYECKasi CBSI3b, MOJIb, MOJSIPHAs Macca, MOJSIPHBIA OO0BEM, YTIEpOIHBIHN
CKeNeT, (YHKIMOHAJIbHAS TpyIMa, pagukal, CTPYKTypHbIe (HOpMyIIbI
(pa3BEpHYTHIE, COKpalIEHHBIC, CKEJETHBIE), HW30MEpHUsi CTPYKTypHas W

IIPOCTPAHCTBEHHAS (reoMeTpuyeckas, onmuyeckas), W30MEPBHI,
FOMOJIOTHYECKHM  psifl,  TOMOJIOTM,  YIJIEBOAOPOIBI,  KHUCIOPOA- U
a30TCOJEpKAILIME  OPraHWYECKUE  COCIMHEHUs, MOHOMEp,  IOJIMMED,

CTPYKTYpPHOE 3B€HO, BBICOKOMOJIEKYJIAPHBIE COEIWHEHHS; TEOPHH, 3aKOHBI
(mepuoamveckuii 3akoH J[.JI. MeHueneeBa, TeOpus CTPOCHHUS OPraHUYECKUX
BemiectB A.M. bytiepoBa, 3akOH COXpaHEHHsS MACChl BENIECTB, 3aKOH
COXpaHEHHMs] M TPEBpallCHUsT DSHEPrUM NPU XUMUYECKUX PEaKIHIX),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3bIK XMMUHU, MUPOBO33PEHUECKUE 3HAHUSA,
JeXalue B OCHOBE MOHUMAHHUS MPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX
SABJICHUN;  TPEACTaBICHUS O  MEXaHU3MaX  XUMUYECKUX  PEaKIlui,
TEPMOJAMHAMUYECKUX M KHHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKAHUS, O
B3aMMHOM BIIUSIHUM aTOMOB U TPYIIII aTOMOB B MOJIEKYJaX (MHIYKTHUBHBIA U
Me3oMepHbIi  dddexTsi, opuentantel | w1l poma); dakromoruueckue
CBEJICHHSI O CBOMCTBAaX, COCTaBE, MOJY4YEHUU M O€30MaCHOM HCIOJIb30BAHUU
BOKHEUIIINX OPraHUYECKUX BEUIECTB B OBITY M MPAKTHYECKOU NESITEIbHOCTH
YeJioBeKa, OOLIMX HAay4YHBIX NPUHIUIIAX XWMHYECKOTO MPOU3BOJCTBA (HA
npuMepe MPOU3BOJICTBA METAHOJA, TepepadOTKu HEPTH);

c(hOpMUPOBAHHOCTh YMEHUM. BBIABIISITh XapaKTEPHbIC MPU3HAKHU MTOHATHIH,
YCTaHaBJIMBaTh MX B3aUMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOLIME MOHSTHUS

26



IIPU ONKMCAaHUU COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COCTUHEHUN;

c(OpMHPOBAHHOCTh YMEHHIA: UCIOJIB30BAaTh XUMHUYECKYIO0 CUMBOJIMKY JJIs
COCTaBJICHUS MOJIEKYJSIPHBIXU CTPYKTYPHBIX (pa3BEPHYTHIX, COKpPALIEHHBIX
CKEJIETHBIX) (POPMYJ OPraHMYECKHUX BEILECTB;

COCTaBIIATh ypPAaBHEHMS] XUMHUYECKUX pEaKUUid U PpPACKpbIBATH UX
CYLIHOCTb:  OKHMCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKUUWA  MOCPEICTBOM
COCTAaBJICHHUA JIEKTPOHHOI'0 OalaHca 3TUX PeaKiuil, peakuii HOHHOTO OOMeHa
IIyTEM COCTAaBJICHUS UX ITOJHBIX U COKPALIEHHBIX MOHHBIX YPAaBHEHU;

U3rOTaBIMBATh  MOJEIM  MOJIEKYJ  OPraHMYECKUMX  BEIIEeCTB  JUIs
WUTIOCTPALIMU UX XUMUUYECKOTO U MTPOCTPAHCTBEHHOI'O CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHMI:  yCTaHaBIMBaTh  NPUHAIECKHOCTD
U3YYEHHBIX OpraHMYeCKUX BEIIECTB IO UX COCTaBy M CTPOCHHUIO K
OnpefeiéHHOMY KJIacCy/TpyIie COEIMHEHHUM, oJasamb WM Ha3BaHUA IIO
cucremarnueckoir Homenkinatype (IUPAC) u npusooums TpuBHUAIIBHBIC
Ha3BaHMs UL OTIEIBHBIX TMPEACTaBUTENIC OpPraHMYEeCKUX BELIECTB (ITHIICH,
aleTWICeH, TOJYyOJd, TJULEPUH, OTWICHTIUKOIb, (GeHon, Gopmanbaerus,
aleTaNbJIeTH 1, alleTOH, MypaBbUHAas KUCIOTa, YKCYCHasl KUCJIOTa, CTEApUHOBAs,
OJIEMHOBAs!, MAJILMUTHUHOBASI KUCIIOTHI, TJIMIMH, aJlaHWH, MaJlbTo3a, QPYKTO3a,
AQHWJIMH, JUBUHWII, U30MPEH, XJIOPOIPEH, CTUPOII U APYTHUE);

c(OpPMHUPOBAHHOCTh YMEHHMSI OMNpPENENsATh BHUJ XHUMHYECKOW CBSI3U B
OpraHWYECKUX COEOUHEHHSIX (KOBAJICHTHAas M HMOHHAS CBSI3b, G- U T-CBS3b,
BOJOPOAHAs CBS3b);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSTH MOJIOKEHUS TEOPUH CTPOCHUS
opranndeckux BemectB A.M. byriepoBa mns 0OBSCHEHHS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh YMEHUW  XapaKTEpU30BaTh COCTaB, CTPOCHHUE,
dusznueckre U XMMUYECKHUE CBOMCTBA TUMUYHBIX MPEACTABUTENCH Pa3IHMUHBIX
KJACCOB  OpPraHMYECKUX BEUIECTB: AJKAaHOB, LUKIOAJIKAHOB, aJKEHOB,
AJIKaJUEHOB, AJIKUHOB, apOMAaTUYECKUX YIIIEBOJOPOAOB, CIUPTOB, aJIbJETHIIOB,
KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX U CIOXHBIX 3(QHUPOB, KHUPOB,
HUTPOCOEAMHEHUN U aMUHOB, aMHUHOKHCIIOT, O€JIKOB, yriIeBOJOB (MOHO-, 1U- U
[OJIMCAXapUJIOB), WUIIOCTPUPOBATh TE€HETHYECKYIO CBA3b MEXAYy HHUMH
YPAaBHEHMSIMU COOTBETCTBYIOLIMX XUMHUYECKHX PEAKUUKC HCIOJb30BAHUEM
CTPYKTYPHBIX OpMYIT;

c(OpMUPOBAHHOCTh YMEHHUS MOJATBEP)KJIaTh Ha KOHKPETHBIX MpUMEpax
XapakTep  3aBUCUMOCTH  PEaKUMOHHOW  CIIOCOOHOCTH  OpPraHUYECKUX
COEIMHEHUHA OT KpPAaTHOCTM M THUIA KOBAJIEHTHOW CBSI3M (G- M T-CBA3M),
B3aMMHOTO BJIUSTHUSI aTOMOB U TPyl aTOMOB B MOJIEKYJIAX;

c(hOpMHPOBAHHOCTh YMEHUS XapaKTepU30BaTh WUCTOYHUKHU
YIIE€BOJIOPOJIHOTO ChIpbsi (HE(DTh, MPUPOAHBIN Ta3, yroiab), CHOCOOBI €ro
nepepabOTKU U NPAKTUUYECKOE NPUMEHEHHE IPOAYKTOB IepepadboTKH;

c(OpMHPOBAHHOCTh BJIAJICHUSI CUCTEMON 3HAHUN O €CTECTBEHHO-HAYUYHBIX
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METO/JAaX TMO3HaHWS —  HaOJNIOJAEHHHM, H3MEPEHUH,  MOJEIUPOBAHUH,
AKCIIEPUMEHTE (pPEaJbHOM M MBICIIEHHOM) U YMEHHSI IPUMEHSTh 3TH 3HAHUS;

cOPMHPOBAHHOCTh ~ YMEHHUSI  NPUMEHSITh  OCHOBHBIE  OIlEpaluu
MBICITUTEIBHON AESTEIbHOCTH — aHAlu3 M CUHTE3, CpaBHEHHUE, 000O0IleHHUE,
CUCTEMAaTH3alliI0, BbBISBICHUE NPUUYMHHO-CIEACTBEHHBIX CBSI3ed — JUId
U3Y4YEHUS CBOMCTB BEILIECTB U XUMUYECKUX PEAKLUN;

c(OpPMHUPOBAHHOCTh YMEHHI: BBIABIATH B3aUMOCBSI3b XUMHUYECKUX
3HAHUM C TOHATUSMU U MPEJCTaBICHUSMHU APYIMX €CTECTBEHHO-HAYYHBIX
npeaIMeToB Juisi 0ojiee OCO3HAHHOIO TMOHMMAHHS CYIIHOCTH MaTepUalIbHOTO
€AMHCTBA MHpPA, HUCIOIb30BATh CUCTEMHBIE 3HAHUS MO OPraHUYECKOW XUMHH
IUIsl OOBSICHEHUS. W TNPOTHO3UPOBAHMS SIBICHUM, HMEIOUIUX €CTECTBEHHO-
HAY4YHYIO [IPUPOLY;

c(OpPMHUPOBAHHOCTh YMEHUW: TPOBOJUTH PaACUYEThl MO XUMHUYECKUM
dbopMynaM ¥ ypaBHEHHSIM XHMHUYECKHX pEaKIUid C HUCIOJIb30BAaHUEM
¢uznueckux BedMuMH (Macca, OOBEM Tra3oB, KOJMYECTBO BEIIECTBA),
XapaKTepU3yIOIIMX BEIIECTBA C KOJWYECTBEHHOW CTOPOHBI: pacyE€Thl IO
HaXO0XJACHUIO XUMHUYECKON (OpPMYJbl BEIIECTBA IO HM3BECTHBIM MAaCCOBBIM
JOJIIM ~ XMMUYECKHUX  DJIEMEHTOB, MPOAYKTaM  CropaHusi, IUJIOTHOCTH
ra3o00pa3HbIX BEUIECTB;

cOpMUPOBAHHOCTh ~yYMEHHH: NPOTHO3MPOBATh, AaHAJIU3UPOBATh U
OLIEHUBATh C MO3ULUN 3KOJOTNYECKON O€30MMacCHOCTH MOCIEACTBUSI OBITOBOM U
IPOU3BOJCTBEHHON JEATEIbHOCTH YEJIOBEKAa, CBSI3aHHOM ¢ mepepaboTKoi
BEUIECTB, HCIIONb30BAaTh IIOJYYECHHBIC 3HAHMS JUISl INPUHATUSA TPAMOTHBIX
peleHnii mpooJIeM B CUTYaIlUSIX, CBI3aHHBIX C XUMUEH;

c(OpMUPOBAHHOCTh YMEHUI: CAMOCTOSTEIBHO MJIAHUPOBATh U IIPOBOAUTD
XUMHYECKUN 3KCIEPUMEHT (IIOJyYEeHUE U H3YYEHHE CBOMCTB OPraHMYECKHUX
BELIECTB, KAYECTBEHHBIE DPEAKLUUU YIJIEBOJOPOAOB pAa3JIMUHBIX KIJIIACCOB H

KHACTIOPOICOJEPIKAIIUX OpraHUYEeCKUX BEIIIECTB, pelieHue
AKCIIEPUMEHTATBHBIX 3324 10 PACTIO3HABAHUIO OPTAHMYECKUX  BEIIECTB) C
coOmoIeHneM paBuil 6e30macHoOro oOpalieHus C BEIIeCTBAMH U

nabopaTopHbiM  00OpymOBaHWEM, (GOPMYIHpPOBATH IIEJIb  HCCICAOBAHMS,
NPEJICTABIISATh B PA3IMYHON opMe pe3ynbTaThl SKCIIEPUMEHTA, aHATM3UPOBATh
Y OIICHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHUN:

coOI01aTh TIPaBUIIA DKOJIOTHUECKH 11€JIeCO00pa3HOTO TTOBEICHUS B OBITYH
TPYJOBOM JEATEIHHOCTU B IIEJISIX COXPAHEHUSI CBOETO 3I0POBBS, OKPY KAIOIICH
MPUPOTHON CPEABl U JOCTIKEHUS €€ YCTOMYUBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTH TOKCHYECKOTO IEWCTBHUS Ha J>KUBBIC OPTraHU3MBI
OTIpeIeIEHHBIX OPTAaHMYECKUX BEIIECTB, TOHNMas cMbIcT Tokasarens [1/1K;

aHAM3UPOBATH IETIECOO0PAZHOCTH MPUMEHEHHSI OPTAHUYECKUX BEIICCTBB
MIPOMBITIVICHHOCTH U B OBITY C TOYKH 3PECHHSI COOTHOIICHUS PUCK-TIONH3a;
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c(OpMHUPOBAHHOCTh YMEHMI: OCYIIECTBIATH LIEJICHANPABICHHBIA MOUCK
XUMHYECKOM HH(OpPMAIUMU B pa3IMYHBIX HCTOYHUKAaX (Hay4yHass U y4yeOHO-
Hay4dHas JUTeparypa, CpeAcTBa MaccoBoil nHpopMauuu, UHTEpHET U Apyrue),
KPUTHYECKH AHAAUZUPOSAMb XUMUYECKYI0 HHPOPMALUIO, hepepabambiéams €€
U UCNOIb3068aNb B COOTBETCTBUHU C MMOCTaBICHHOW yueOHOU 3a1auei.

11 KJIJACC

[IpeamerHbie pe3ynbTaThl OCBOCHHUSI Kypca «OOIias u HeopraHuuyeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh MPEJICTABICHUN: O MaTepUabHOM EIMHCTBE MHUpA,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SABJIEHUM MPUPOJBI, O MECTEe U
3HAYCHUU XHMHUHU B CHCTEME €CTECTBEHHBIX HAayK M €€ Pojii B O0eCleueHUH
YCTOWYMBOTO Pa3BUTHUS, B PEIICHUU TIPOOIEM IKOJIOTHIECKON, IHEPTreTHUUSCKOM
¥ TUIIEeBOM OE30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUM HOBBIX
MaTepuajgoB, HOBBIX HMCTOYHHKOB JHEPTrUH, B OOECICUCHUM pPaIMOHATIHLHOTO
IPUPOJIOTIONIH30BaHMS, B (DOPMUPOBAHUM MUPOBO33PEHHS U OOIIEH KYJIbTYpPHI
YeJIoBeKa, a TakKXKe HKOJOTHMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3710pPOBBIO U IPUPOJIHON Cpefie;

BIIQJICHUE CUCTEMOM XMMHUYECKHMX 3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralIIUe MOHATUS — XUMHUYECKUW DJIEMEHT, aToM, SJApO aToma,
W30TONBI, DJIEKTPOHHAs 000Jl0YKa aTtoma, s-, p-, d-aTOMHBIE OpOUTAIH,
OCHOBHO€ U BO30YXIEHHOE COCTOSHHS aToMa, THOPUAM3AIMS aTOMHBIX
opOuTasnei, MOH, MOJICKYJIA, BAJICHTHOCTh, AJICKTPOOTPUIIATEIIBHOCTh, CTCIICHB
OKUCJICHUS, XUMHYECKasi CBs3b (KOBaJICHTHAs, WOHHAs, MeTaJUInYecKas,
BOJIOPOJIHAs), KpHUCTaJUIMYECKass pemeTka, XUMUUYECKas peakius, pacTBOp,
BJIEKTPOJIUTBI, HEAJIEKTPOJIUTHI, SJEKTPOJIUTHYECKAs IJUCCOLMALNS, CTEIECHb
JOUCCOLMALNK, BOAOPOJIHBIM IIOKA3aTelb, OKHUCIUTENb, BOCCTAaHOBUTEIND,
TEIIOBOM 3(h(EKT XUMHUYECKOW peaklid, CKOPOCTh XWMUYECKOW DPEaKIuHu,
XUMUYECKOE€ PABHOBECHE; TEOPUU U 3aKOHBI (TEOPHS IIIEKTPOJIUTHUECKOUN
nucconnanuu, nepuoandeckud 3akon .M. MeHnneneeBa, 3aKOH COXpaHEHHUS
MacChl BEIIECTB, 3aKOH COXPAHECHUS W NMPEBPALIEHUS YHEPTUU NPU XUMHUYECKUX
peaKIusiX, 3aKOH MOCTOSHCTBA COCTaBa BELIECTB, 3aKOH JEHCTBYIOIIMX Macc),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK XMMHH, MUPOBO33PEHUECKHUE 3HAHMS,
JIeXKAIIUEe B OCHOBE NOHUMAHUS NMPUYUHHOCTA U CUCTEMHOCTH XHUMHUYECKUX
SIBJIECHUI; COBPEMEHHBIE MPEJICTABICHUS O CTPOCHUHU BEIIECTBA HA ATOMHOM,
WOHHO-MOJICKYJISIPHOM M HAJIMOJIEKYJISIPHOM YPOBHSX; MPEICTABICHHUS 0
MEXaHU3Max XUMHUUYECKHUX peaKkuuit, TEPMOJIUHAMHUYECKUX H
KMHETHYECKHX 3aKOHOMEPHOCTAX MX MPOTEKAHUS, O XUMUUYECKOM PaBHOBECHH,
pacTBOpax U AUCHEPCHBIX CUCTEMaX; (PaKTOJIOrMYECKUE CBEJICHUSI O CBOMCTBAX,
coCTaBe, TMOJy4eHUH U  OE30MaCHOM  UCIIOJIB30BAHUM  BAKHEUIIUX
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HEOPraHWYECKUX BEIIECTB B OBITY U MPAKTHUYECKOW NEATEIbHOCTH 4YEJIOBEKA,
o0LIMX HayYHBIX IPUHIMIAX XUMUYECKOTO TPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHUI. BBISABISATH XapaKTEPHbIEC IPU3HAKU MTOHATHUH,
ycmanaenueéams UX B3aUMOCBS3b, UCHOAb306amb COOTBETCTBYIOLIUE ITOHATHUSL
IIPY OIIMCAHUY HEOPTraHUYECKUX BEILECTB U UX IIPEBPALLCHUN;

c(hOpMHUPOBAHHOCTh YMEHUS UCIIOJIb30BATh XUMUYECKYIO CUMBOJIUKY IS
cocTtaBlieHUs (OpPMYyJl BELIECTB W YPAaBHEHUH XHUMHYECKUX PEaKIM,
cuctematnueckyto HoMmeHknarypy (IUPAC) wu TpuBuanbHble Ha3BaHUS
OT/EJIbHBIX BEILECTB;

c(OpPMHUPOBAHHOCTh YMEHUSI OIpPEACNATh BaJCHTHOCTb M CTENEHb
OKUCJICHUSI XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BUJ XHMHUYECKOM CBA3U
(KOBaJIeHTHasl, MOHHAs, METANINYECKasi, BOJOPOHAsS), TUI KPUCTAIIMYECKON
PELIETKN KOHKPETHOTI'O BELIECTBA;

c(OpPMHUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aBUCHUMOCTb CBOMCTB BEIECTB
OT BHJA XUMHYECKOM CBSI3M U THUNA KPUCTAUIMYECKOW  PELIETKH,
OOMEHHBIN U JIOHOPHO-aKIIEITOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJICHTHOU
CBsI3H;

chOpMUPOBAHHOCTh YMEHHUH. KJIacCCU(HUIIMPOBATh: HEOPraHWYECKHE
BEIIIECTBA IO MX COCTAaBY, XMMHYECKHE PEAKIMU IO PA3JIUYHBIM IpHU3HAKAM
(uMcny W COCTaBYy pearupyromux BeIIeCTB, TEIUIOBOMY 3G (eKTy peaxiuu,
U3MEHEHUIO CTETEeHEH OKHUCJICHUS DJIEMEHTOB, OOpaTUMOCTH, YYACTHIO
KaTajau3aTopa M APYTHUE); CaMOCTOATEIBHO 8b10Upams OCHOBAHUSA M KPUTEPUU
JUTS KiTacCH(UKAITUU U3Y4aeMbIX BEIIECTB M XUMHUYCCKUX PEaKIIHi;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI TIEPUOJTMYECCKOTO 3aKOHA
.M. MenngeneeBa ©W = JIEMOHCTPUPOBATH €r0  CHUCTEMATU3UPYIOIIYIO,
O0OBSICHUTEIBLHYIO U MIPOTHOCTUYCCKYIO (DYHKITUH;

c(hOpMUPOBAHHOCTh YMEHHUMN. XapaKTEPU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB W HOHOB XHMHYECKHX 3JEMEHTOB IEPBOrO—YETBEPTOrO IEPHUOJIOB
[lepuonuueckoit cuctembl xumudeckux sneMeHToB J[.MA. Menaeneena,
UCIIONIB3YSl ~ TOHSATUS ~ «IHEPreTUYECKHE  YPOBHU»,  «IHEPreTHYECKHUE
NOJIypOBHUY, «S-, p-, d-aTOMHBIE OpOUTANIN», «OCHOBHOE W BO30YKIEHHOE
OSHEPreTUYECKUE COCTOSTHHUS aTOMay; OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHHS
CBOMCTB XMMHUYECKHX 3JIEMEHTOB M UX COCAMHEHUN MO MEPUOJIaM U TpyIIam
[lepuonnueckoint cuctembl J[.MI. MeHneneeBa, BaJICHTHbIE BO3MOXXHOCTH
aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUS UX IJIEKTPOHHBIX 000JIOYEK;

c(hOpMHPOBAHHOCTh yMEHHI. XapaKTepu30BaTh (OMUCHIBATH) OOIIHE
XUMUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KIACCOB, HOOMEEPIHCOAmb
CYIIECTBOBAHHE T'€HETUUECKOM CBA3M MEXY HEOPraHWYECKHUMHU BELIECTBAMM C
MIOMOIIIbI0 YPABHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIHIA;

c(hOpMUPOBAHHOCTh YMEHHSI PACKPBIBATH CYUIHOCTh: OKHCIUTEIbHO-
BOCCTAHOBUTEIIBHBIX PEAKUUM IOCPEICTBOM COCTABJICHHUS SJIECKTPOHHOIO
OanaHca ATUX peaklMil; peakiuil MOHHOTO OOMEHa MyTEM COCTAaBICHUS UX
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IIOJHBIX U COKpALIEHHBIX MOHHBIX YPAaBHEHMM; PEAKLUMU T'MIPOJIM3A; peaKkun
KOMILUIEKCOOOpa3oBaHus (Ha TpUMEPE TUIPOKCOKOMILIEKCOB IIMHKA U
ATIOMUHMUS);

c(OpPMHPOBAHHOCTb YMEHHS OOBSACHATH 3aKOHOMEPHOCTH NPOTEKAHMS
XUMUYECKUX PEAKIIUM C YUYETOM MX DHEPIETHUYECKUX XAPAKTEPUCTUK, XAPAKTED
U3MEHEHUSI CKOPOCTH XUMHUYECKOM pEaKUUy B 3aBUCUMOCTH OT Pa3IUYHBIX
(akTOpoB, a TaKKe XapakTep CMEIIECHHUS XUMHUYECKOTO PpAaBHOBECHUS IO
BJIMSIHUEM BHEIIHUX Bo3jaeiicTBuit (mpunnun Jle [larense);

c(OpPMHUPOBAHHOCTh YMEHHMSI XapaKTEpPU30BaTh XHMHUYECKUE pEaKIIHH,
JIeXKAIUE B OCHOBE IPOMBIIIJICHHOTO NOJIYyYE€HUsI CEpHOU KHUCIIOThI, aMMHAKa,
oOlue HayyHble MPUHLMIBI XUMHUYECKUX TMPOU3BOJCTB; LIEIECO00PA3HOCTh
MPUMEHEHHS] HEOPTaHUYECKUX BEIIECTB B MPOMBIIIICHHOCTH U B OBITY C TOUKH
3pEeHUs1 COOTHOLLICHUSAPUCK-TI0JIb3a;

c(hOpMHPOBAHHOCTh BJIQJCHHUS CUCTEMOM 3HAHUWA O METO/aX HAY4YHOIO
MO3HAHUS SIBJICHUN NpUPOJbI — HAOIIOJEHUE, H3MEPEHHUE, MOCIMPOBAHUE,
DKCHEPUMEHT (peajibHbli M MBICIEHHBII), HCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, YMEHHUSI TMPUMEHATh OTH 3HAHUS TPU  SKCIEPUMEHTATBHOM
UCCJIEIOBAHUU BEHIECTB U I OOBSICHEHHS XUMUYECKUX SIBICHUI, MMEIOIINX
MECTO B IPUPOJE, IIPAKTUYECKOMN JIEATEIBHOCTH YEJIOBEKA U B IIOBCEIHEBHOMN
KU3HU;

chOpPMHPOBAHHOCTH YMEHHSI  BBISIBISITH  B3aUMOCBSI3b  XUMHUYECKUX
3HAHUM C TOHATUSAMHU M NPEACTABICHUSMU APYTMX €CTECTBEHHO-HAaYYHBIX
IpeIMETOB [jIsi 0oJiee OCO3HAHHOTO IMOHUMAHMS MAaTEPHAIBHOTO €IWHCTBA
MHUpA;

c(hOpMHUPOBAHHOCTh YMEHHS TPOBOJUTH PACUETHI: C HCIIOJIH30BAHUEM

MOHATHM «MaccoBas A0JI1 BCIICCTBA B PACTBOPC» U «MOJIIPHAA KOHICHTPALHA

MacChl BEIIeCTBAWIM 00bEMaA Ta3za Mo W3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce
Wi 00BEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TETUIOBOTO d(ddekTa

pPCaKir, 3HAYCHHUA BOJOPOIHOI'O ITOKA3aTCIIA PACTBOPOB KHUCIIOT H HlCJ'IO‘-ICI?I

C

W3BECTHOW CTENEHBIO IUCCOIMAINK, Macchl (00bE€Ma, KOIMYECTBa BEIIECTBA)
MPOAYKTA PEAaKLMH, €CIU OJHO M3 MCXOJHBIX BEUIECTB JAHO B BUIE PACTBOpA C

ompeIeIEHHOW MacCOBOM JI0JIeH pacTBOPEHHOTO BEIIECTBA WIIM JIAHO B HM30BITKE
(MMeeT mpHUMeECH); MOJM BbIXOAA MPOAYKTAa pEaKIUU; OOBEMHBIX OTHOIICHUU

ra3os;

c(hOpMHUPOBAHHOCTh YMEHUHN. CAMOCTOSATEIFHO TIIAHUPOBATH M TPOBOANTH
XUMUYECKUI  JKCIEPUMEHT (NMPOBEJCHHUE pEaKluil HOHHOro OOMEHa,
NOATBEPKJICHUE  KAYECTBEHHOIO  COCTaBa  HEOPraHWYECKUX  BEIIECTB,
onpeiesieHHe Cpeibl PACTBOPOB BEIECTB C MOMOIIbI0 WHIUKATOPOB, U3yUEHUE
BJIUSIHUS PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKOW PEaKIMH, pPEIICHHE
AKCHEPUMEHTAIbHBIX 3adady 1o Ttemam «Mertamne» u «Hemetamne») ¢
coOyifoiecHueM  MpaBWJl ~ Oe30MmacHoro  oOpallleHUsiIC  BEUIECTBAMH U
nabopaTopHbIM  00OpyJdOBaHUEM, (opMynaupoBaTh 1edb HCCIEAOBAHUA,
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npeocmasniams B Pa3TUIHOU dbopme pe3yabTaThl AKCIIEPUMEHTA,
aHaIU3UpOB8ams M OLICHUBATH UX JOCTOBEPHOCTH;

chOpMUPOBAHHOCTh  YMEHHI: COONIOJATh TMpaBUJia  MOJIB30BAHUS
XUMUYECKOW TOCY/IOM U Ja0opaTOpHBIM 00O0pyJOBaHUEM, OOpalieHus ¢
BEIIECTBAMHU B COOTBETCTBHHC MHCTPYKIHUSMH IO BBITIOJIHEHUIO JIAOOPATOPHBIX
XUMHAYECKUX OMBITOB, IKOJOTUYECKH IIeIeCOO0PAa3HOTO MOBEACHUSA B OBITY H
TPYAOBOH NEATEIBHOCTH B IENSAX COXPAHEHHUS CBOETO 3JI0POBbsS, OKPYKaOIIEH
IIPUPOAHON Cpeapl U JOCTMIKEHUSA €€ YCTOWYMBOIO Pa3BUTHUA, OCO3HABAMDb
OMAaCHOCTh TOKCHUYECKOTO JEHCTBUS Ha JKHUBBIE OPraHU3MBI OINpPEACTEHHBIX
HEOPTaHWYECKUX BEIIECTB, MOHMUMas cMbIc mokasarens [1JIK;

chOpPMUPOBAHHOCTh YMEHHI: OCYIIECTBIATH IEICHANIPABICHHBIN MMOUCK
XUMHAYECKOW WH(POpMAIMU B PA3NWYHBIX HCTOYHHMKAX (HaydHas U ydeOHO-
Hay4Hasl TUTepaTypa, CpeAcTBa MaccoBoii mHpopmaruu, UHTEpHET U IpyTHe),
KPUTHYECKU aHAIM3UPOBATh XUMUYECKYI0 WH(pOpManuioo, TepepadbaThiBaTh
e€ W UCTOJIBH30BaTh B COOTBETCTBUU C TIOCTABICHHON yueOHOMW 3aaueid.

32



TEMATHYECKOE IINTAHUPOBAHHUE

10 kanace.
Ne Tema yueOHOrO 3aHATHUSA Kon- | D0OP, HOP
n/m BO 4ac

Pa3nen 1. TeopeTnyeckue 0OCHOBbI OPraHUYeCKON XUMHHU

1.1 IIpeomem opzanuueckouxumuu. Teopua cmpoenusa opzanuveckux coeounenuii A. M. Bymaepoea (8 uac)
HesmenvbHocmu yuumens ¢ yuémom npocpammvl 60CHUMAHUA!
noOyXKJIeHUEe IIKOJIHHUKOB COOJIFOJaTh HAa YPOKE OOMICNPUHATHIC HOPMBI TOBEJEHUS, TNpaBuja OOIICHUS CO CTapIIMMHU
(yuuTensiMu )1 CBEpCTHUKAMHU (IIKOJIbHUKAMM ), IPUHIIUIIBI YYEOHOU TUCHUTUIMHBI U CAMOOPTaHU3alIUN;

pa3BUTHE MOPAIBHOT'O CO3HAHUS U KOMIIETEHTHOCTH B PEIICHUH MOPAJBLHBIX MPOOJIEM Ha OCHOBE JINYHOCTHOTO BHIOOPA;
UCIIOJIb30BaHNE BOCIIUTATENIBHBIX BO3MOXHOCTEH CoJlep KaHMs y4eOHOro mpeaMeTa 4Yepe3 AEMOHCTPAIUIO JETSIM IPUMEPOB

OTBCTCTBCHHOI'O, I'PAKAAHCKOI'O ITIOBCACHU A

1 [IpeaMer 1 3HaYEHUE OPraHUIECKON 1 https://edsoo.ru/metodicheskie-posobiya-i-

XUMHUH, IPCACTABICHUC O rekomendac Z11/3/

MHOFOO6paSI/II/I OpPraHN4YCCKHUX

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

https://resh.edu.ru/subject/29/10/

COEeIMHEHNN

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti
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https://media.prosv.ru/fg/

DJEeKTpOHHOE CTPOSHHUE aToMa yriepoja
(OCHOBHOE U BO30YKJIEHHOE COCTOSHUS ).

BanenTHbIe BO3MOXKXHOCTH aTOMa yriaepoaa

https://edsoo.ru/metodicheskie-posobivya-i-

rekomendaczii/3/

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

https://resh.edu.ru/subject/29/10/

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

XUMHYECKasl CBSI3b B OPTaHUYECKUX
COEIMHEeHUSIX. MeXxaHn3Mbl 00pa30BaHMUS
KOBaJICHTHOM CBSI3U, CITIOCOOBI pa3phbiBa

CBA3EU

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

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

https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnovy-gramotnosti

https://media.prosv.ru/fg/

Teopust CTpOCHUST OPraHUYECKUX

coenquHenun A. M. bytneposa

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

https://rosuchebnik.ru/material/eor-po-khimii/
https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
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yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

Buapl uzomepuu: cTpykTypHas,
POCTPAHCTBEHHAS. DICKTPOHHBIE
3¢ PeKTh B MOJIEKYIaX

OpPraHUYCCKHUX COCI[HHCHHf/’I

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

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

https://resh.edu.ru/subject/29/10/

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

[Ipencrasienue o kaaccupuKaIu 1
cucremaruueckas HomeHnkinarypa (IUPAC)

OpPraHNYCCKHX BCIICCTB

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

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

https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

Knaccuduxkanus peakiuii B opraHu4eckoi

XUMHUHN

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

https://rosuchebnik.ru/material/eor-po-khimii/
https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti
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https://media.prosv.ru/fg/

8 Cucremarusanus 1 00001IeHHE 3HaHM 0 | | https://edsoo.ru/metodicheskie-posobiva-i-rekomendaczii/3/

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

https://resh.edu.ru/subject/29/10/

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

Hmozo no pazoeny 8

Pa3znea 2. YriieBoaopoabl
Lesmenvrocmu yyumens ¢ yuémom npocpammsl 60CNUMAHUSL:
co3faHue OJaronpusTHBIX YCIOBUU JJIS Pa3BUTHs LIEHHOCTHBIX OTHOILIEHUN K MPHUPOJE KaK MCTOYHUKY KU3HU Ha 3emIe,
OCHOBE CaMOI'0 €€ CYILIECTBOBaHUs, HYKJAOIIEICS B 3al[UTE U TOCTOSSTHHOM BHUMAHUH CO CTOPOHBI YEJIOBEKA
dbopMupoBaHue IIEHHOCTH 370POBOT0 M 6€30MacCHOT0 00pa3a KU3HU;
YCBOCHHE MPABWI UHIMBHUIYATHHOTO M KOJUIEKTUBHOTO O€30MacHOT0 MOBEICHUS B YPE3BBIUAWHBIX CUTYAIIUAX, YTPOKAIOIINX
YKU3HU U 3] 0POBBIO JIIOJIEH;
MPUMEHEHNUE Ha YPOKE WHTEPAKTUBHBIX (OpPM pabOThl ydalIuXCs: HHTEIUICKTYATbHBIX UTP, CTUMYIUPYIOIIAX
MMO3HABATEIFHYI0 MOTHBAIMIO NIKOJHPHUKOB; TPYIIOBON pPabOThl WM pabOTHl B Tapax, KOTOpPbIE ydaT NIKOJIHHUKOB
KOMaHTHOU paboTe 1 B3aUMOJICHCTBHIO C IPYTUMH JIETHMU;

HMHULMHUPOBAHUEC U IIOJACPIKKA HCCHGHOB&TGHBCKOﬁ ACATCIIPHOCTH IIKOJBbHUKOB B PaMKaX paln3alli UMW MHANBHUAYAJIbHBIX
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W I'PYIIIOBBIX UCCICAOBATCIIBCKUX ITPOCKTOB, YTO AACT HIKOJIbHUKAM BO3MOXHOCTDH HpI/IO6pCCTI/I HAaBBIK CaMOCTOATCIBHOI'O

pELIeHHs] TEOPETUUYECKOMN MPOOIeMbl, HABBIK T€HEPUPOBAHUS U 0QOPMIICHUSI COOCTBEHHBIX W€, HABBIK YBaXUTEIBHOTO

OTHOIICHUS K UY>KUM UJIeIM, 0()OPMIIEHHBIM B paboTax Ipyrux uccieaoBaresieid, HaBbIK MyOJUYHOTO BBICTYIUIEHUS NIEpE

ayIUTOPUEN, APTYMEHTUPOBAHUS U OTCTAMBAHUS CBOCH TOUKU 3PEHUS.

2.1. Ilpedenvuvie yeneeo0opoovt — ankamwvl, YukKIoaikanvl (5 uac)

9. AIKaHbI:  TOMOJIOTHYECKHH  psJI, 1 https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/
obmas (opMmyiaa, HOMEHKIATypa H https://rosuchebnik.ru/material/eor-po-khimii/
U30MepHus, DIIEKTPOHHOE u https://resh.edu.ru/subject/29/10/
POCTPAHCTBEHHOE CTpOEHHe https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
MOJIEKYIT yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/
10. | ®usnyeckrue U XUMHUYECKHUE CBOMCTBA 1 https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/
aJIKaHOB https://rosuchebnik.ru/material/eor-po-khimii/
https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/
I1. | HaxoxmeHue ankaHOB B IPUPO/IE. 1 https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

Cnoco0bl noy4eHus: U MPUMEHEHUE

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

https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

12. | Huxnoankansr: 06mas Gopmyina, 1 https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

HOMEHKJIATypa M U30MepHs, 0COOEHHOCTH https://rosuchebnik.ru/material/eor-po-khimii/

CTPOEHUS K XUMHYECKHUX CBOMCTB, https://resh.edu.ru/subject/29/10/

CIIOCOOBI OJYYEHUS U TIPUMEHEHHUE https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/

13. | Pemenue pacuéTHbIX 3a/1a4 Ha 1 https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

oTIpeieJICHHE MOJICKYJIIpHON (HOPMYITBI
OpPraHUYEeCKOro BEIIECTBA M0 MAaCCOBBIM
JIOJISIM aTOMOB 3JI€MEHTOB, BXOJISIIIINX B
erococraB. CHcTeMaTH3aIUs U

0000111eHE 3HAHUH 10 TEME

https://rosuchebnik.ru/material/eor-po-khimii/
https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnovy-gramotnosti

https://media.prosv.ru/fg/

2.2. Henpeoenvnvie y2i1e6000poovl: aikeHvl, aikaouenvl, aikunvt (14uac)

14.

AJIKEHBI: TOMOJIOTHYECKHUH psif, oOmas

dbopmyia, HOMEHKJIATypa U U30MEPHS,

1

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

https://rosuchebnik.ru/material/eor-po-khimii/
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JIEKTPOHHOE U IPOCTPAHCTBEHHOE

CTPOCHHUEC MOJICKYJI

https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

15.

dusnyeckre 1 XMMHMUYECKHE CBOMCTBA

AJIKCHOB

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

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

https://resh.edu.ru/subject/29/10/

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fe/

16.

CriocoOsbl IMOJYUYCHUA U IIPUMCHCHHUC

AJIKCHOB

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

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

https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnovy-gramotnosti

https://media.prosv.ru/fg/

17.

[TpakTrueckast padborta Ne 1 mo Teme
"[TonydeHue 3TUNIEHA U U3yUYECHHE

€ro CBOMCTB"

https://content.edsoo.ru/lab/subject/4/
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Jeamenvnocms  yyumensa ¢ y4eémom

npozpammbol 60CNUMAHUAL:

BKJIIOUEHHE B  YPOK  HUIPOBBIX
npouenyp, KOTOPBIE MIOMOTAIOT
HoJJepXKaTb MOTHBALIMIO JeTel K
NOJIyYEHUIO 3HAHUM, HAIAKUBAHUIO
MO3UTUBHBIX MEXJTMYHOCTHBIX
OTHOLIEHWA B KJacce, MOMOTalT
YCTaHOBJICHHUIO n00poXKenaTeIbHON

aTMoc(epbl BO BpeMs ypoKa;

opraHmu3anu:Ad HIG(i)CTBa MOTHUBHUPOBAHHBIX U

3pPYAMPOBAHHBIX YUYaLUXCs HAJ UX
HEYCIIEBAIOIIMMH OJTHOKJIACCHUKAMHU,
JAFOIIEr0 MIKOJIBHUKAM COLMAJIbHO
3HAYMMBIU OIBIT COTPYAHUYECTBA U

B3aMMHOU ITOMOIIH

18.

Pemenune pacy€THbIX 337124 HA
OTIpEJICIICHIE MOJICKYJIIPHOUN (POPMYITBI

OpraHnu4cCKOro B€mecCTBa

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

https://rosuchebnik.ru/material/eor-po-khimii/
https://resh.edu.ru/subject/29/10/
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Jeamenvnocms  yuumensa ¢ yuémom
npocpammsl 6OCNUMAHUA:
BKJIIOUEHME B  YpPOK  HIPOBBIX
npouenyp, KOTOPBIE MIOMOTAI0T
noAAepkaTb MOTHUBALMIO JIE€TEH K
MOJIyYCHUIO 3HAHWM, HaJIaXUBAHUIO
MO3UTUBHBIX MEKJIMYHOCTHBIX
OTHOLIEHWA B KJacce, MOMOTalT
YCTaHOBJIEHUIO no0poskenaTeaIbHOU
aTMoc(epbl BO BpeMs ypoKa;
opranu3zanus medcrBa MOTUBUPOBAHHBIX U
SPYAMPOBAHHBIX YYAIIUXCS HAA UX
HEYCIEBAIOIIUMHU OJHOKIACCHUKAMH,
JAOIIEr0 IIKOJIBHUKAM COL[MAJIbHO
3HAYMMBIU OIBIT COTPYAHUYECTBA U

B3aMMHOU ITOMOIIH

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

19.

AJIKaIMEHBbI: CONMPSIKEHHBIE,
W30JIMPOBAHHbBIC, KYMYJIUPOBAHHBIC.

Oco0EHHOCTH JIEKTPOHHOTO CTPOCHHUS

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

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

https://resh.edu.ru/subject/29/10/
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https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

20.

XUMHUYECKHE CBOMCTBA CONPSKEHHBIX

TUEHOB

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

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

https://resh.edu.ru/subject/29/10/

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

21.

CHOCO6BIHOqueHHHIIHpHMGHGHHG

AJIKaIJMCHOB

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

https://rosuchebnik.ru/material/eor-po-khimii/
https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnovy-gramotnosti

https://media.prosv.ru/fg/

22.

AJIKUHBI; TOMOJIOTHYECKHUH PsiJl, 0011as
dbopmysia, HOMEHKJIATypa, dJIEKTPOHHOE
UIIPOCTPAHCTBEHHOE CTPOCHUE

MOJIeKYJI, (HU3UYECKHe CBONCTBA

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

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

https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
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yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

23.

XUMHUYECKHUE CBOMCTBA AJIKUHOB

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

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

https://resh.edu.ru/subject/29/10/

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

24.

KauecTBeHHbIE peakiiuu Ha TPONHYIO

CBA3b

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

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

https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

25.

Cnioco6bl oNTy4eHHs ¥ IPUMEHEHUE

AJIKUHOB

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

https://rosuchebnik.ru/material/eor-po-khimii/
https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti
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https://media.prosv.ru/fg/

26

Pemenue 3ana4: pacu€rel 1o
YpaBHEHUIO XUMUYECKON peaKIuu
Jleamenvnocms  yyumens ¢ y4émom
npocpammsl 6OCNUMAHUA:

BKJIIFOYEHHE B  YPOK  HUIPOBBIX
npoLenyp, KOTOpBIE MOMOTaI0T
nojAepkKaTb MOTHBAILMIO JI€TEH K
NOJIyYEHUIO 3HAHUM, HAIAKUBAHUIO
NO3UTHUBHBIX MEKITUYHOCTHBIX
OTHOLIEHWA B KJacce, MOMOTalT
YCTaHOBJIEHUIO no0poskenaTeIbHOU
aTMoc(epbl BO BpeMs ypOKa;
opranu3zanus medcra
MOTHUBHUPOBAHHBIX U 3PYIUPOBAHHBIX
yuyaluxcs HaJ UX HEYCIEeBAIOIUMU
OJIHOKJIACCHUKAMHU, JAIOIIErO
IIKOJbHUKAM COLMAIbHO 3HAYUMBII

ONBIT COTPYJAHUYECTBA U B3aUMHOMN

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

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

https://resh.edu.ru/subject/29/10/

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/
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IIoOMOIHu

27

Cuctematuzaius 1 000011IeHUe 3HAHUN
noTeMe

Jleamenvnocms  yyumensa ¢ y4émom
npocpammsl OCNUMAHUA:

BKJIIFOYEHHE B  YPOK  HUIPOBBIX
mporeayp, KOTOPBIC MIOMOTAIOT
NMoJJIep>KaTh MOTHBAIUIO JeTeld K
NOJIyYEHUIO 3HAHUM, HAIAKUBAHUIO
MO3UTHUBHBIX MEKITUYHOCTHBIX
OTHOLIEHWA B KJacce, MOMOTalT
YCTaHOBJIEHUIO no00poskenaTeIbHOM
aTMoc(epbl BO BpeMs ypOKa;
opranu3zanus medcra
MOTHUBHUPOBAHHBIX U 3PYIUPOBAHHBIX
y4yaluxcs HaJ UX HEYCIEeBAIOIUMHU
OJIHOKJIACCHUKAMHU, JAIOIIETO
IIKOJIbHUKAM COLMAIbHO 3HAYUMBII

ONBIT COTPYJAHUYECTBA U B3aUMHOMN

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

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

https://resh.edu.ru/subject/29/10/

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/
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IIoOMOIHu

2.3. Apomamuueckue y2neeo0opoowl (apenst) (8 uac.)

28. ApeHbI: TOMOJIOTUYECKUHA psiji, 001ast 1 https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/
dopmyna, HoMeHKIaTypa. DIEKTPOHHOE https://rosuchebnik.ru/material/eor-po-khimii/
UIIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYT https://resh.edu.ru/subject/29/10/

OeH3071a U TOJyoa, UX (pu3ndecKue https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
CBOMCTBA yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/

29. XMMUUECKHE CBOWCTBA ApEHOB: PEAKIIUU 1 https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/
3aMeIeHHS https://rosuchebnik.ru/material/eor-po-khimii/

https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/

30. XHWMHUYECKHE CBOMCTBA apEHOB: PEaKIINU 1 https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

MNPpUCOCAMHCHHNA, OKHCJIICHUC I'OMOJIOTI'OB

OeH3o0J1a

https://rosuchebnik.ru/material/eor-po-khimii/
https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnovy-gramotnosti
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https://media.prosv.ru/fg/

31.

Oco0EHHOCTH XUMUYECKUX CBOMCTB

CTHpOJIA

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

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

https://resh.edu.ru/subject/29/10/

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

32.

Pemiennie pacuéTHbIX 3a71a4 Ha
OTIpeJIeICHHE MOJIEKYJIAPHON POpPMYIIbI

OpPraHUYCCKOIro BCIICCTBA.

leamenvnocms  yuumensa Cc = y4émom

npocpamMmvl OCNUMAHUA:
BKJIIOUCHUE B YPOK  HUIPOBBIX

poLeayp, MIOMOTal0T

KOTOPBIC
MOJI/IEp>)KaTh  MOTHBALMIO JETEH K
MOJIYYCHUIO 3HAHWUM, HaJa)KUBAHUIO
MO3UTUBHBIX MEXKIUYHOCTHBIX
OTHOIIIEHMN B KJjacce, IOMOTalT

YCTAHOBJIEHHUIO N00poXkKenaTeIbHON

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

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

https://resh.edu.ru/subject/29/10/

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/
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aTMoc(epbl BO BpeMsl YPOKa;
opraHu3zauus megdcrsa
MOTHUBHUPOBAHHBIX U 3PYAUPOBAHHBIX
yUyaluxcs HaJl X HEYCIEeBAIOIUMU
OJTHOKJIACCHUKAMH, JAIOIIETO
IIIKOJBHUKAM COIIMAIILHO 3HAYMMBIN

OIIBIT COTPYAHHNYCCTBA U B3aUMMHOU

MTOMOIIIH
33. Cr1oco0BbI MOTydYeHHs ¥ NPIMEHEHHE https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/
apEHOB https://rosuchebnik.ru/material/eor-po-khimii/

https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/

34. [eHeTHYECKas CBA3b MEXKILY https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

Pa3siIMYHBIMHUKIIACCAMHU YITICBOAOPOI0B

https://rosuchebnik.ru/material/eor-po-khimii/
https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnovy-gramotnosti
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https://media.prosv.ru/fg/

35.

Pacy€rel 10 ypaBHEHUSAM XUMUYECKUX
peakuuii. CucreMaTusamnus u
0000111eHHe

3HaHUU IO TEME.

Jleamenvhocms  yyumensa ¢ y4émom
nPOCPaAMMbL 8OCNUMAHUSL:

BKJIIFOYEHHE B  YPOK  HUIPOBBIX
npouenyp, KOTOpBIE MIOMOTAIOT
NoAJepKaTh MOTHBALMIO JETed K
NOJIyYEHUIO 3HAHUM, HAIAKUBAHUIO
MO3UTHUBHBIX MEKITUYHOCTHBIX
OTHOIIEHMH B KJjacce, IIOMOTaroT
YCTaHOBJICHUIO n00pokenaTeIbHOM
aTMoc(epbl BO BpeMs ypOKa;
opranuzanus medcra
MOTHUBHUPOBAHHBIX U 3PYIUPOBAHHBIX
y4yaluxcs HaJ UX HEYCIEeBAIOIUMHU

OAHOKJIaCCHHKaMH, JAaroIcro

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

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

https://resh.edu.ru/subject/29/10/

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/
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IIKOJIbHUKAM COLMAJIbHO 3HAYMMBI
OMNBIT COTPYTHUYECTBA U B3aUMHOU

IIOMOIIIH

2.4. Ilpupoonvie ucmoyHuxku y2neeo0opooos u ux nepepaoomka (4 uac)

HesmenbHocmu yuumerns ¢ yuémom npocpammvl 60CHUMAHUA!

co3JiaHue OJaronpUsITHBIX YCIIOBHM JJISI pa3BUTUSI [IEHHOCTHBIX OTHOIIICHUH:

- K IpUPO/Ie KaK UCTOYHUKY KM3HU Ha 3eMJie, OCHOBE CaMOTO €€ CYIIECTBOBAHUSI, HYXK/IAIOIICICS B3aIIUTE U
MOCTOSTHHOM BHUMAaHUHU CO CTOPOHBI YEIOBEKA;

- K 3HaHUAM KaK UHTEJUIEKTYyallbHOMY pecypcy, o0ecreunBaolieMy Oyayliee yeaoBeKa, Kak pe3yabTaTy

KPOIIOTIIMBOI'O, HO YBJICKATCIBHOTI'O yqe6H0ro Tpyda

[Tpuponuselii ras. IlonmyTHEIE HEPTAHBIE 1 https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

36.
rasbl https://rosuchebnik.ru/material/eor-po-khimii/

https://resh.edu.ru/subject/29/10/

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnovy-gramotnosti

https://media.prosv.ru/fg/

KameHHBIH yT0oJIb U TPOIYKTHI €TI0 1 https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

37.
nepepaboTKu https://rosuchebnik.ru/material/eor-po-khimii/

https://resh.edu.ru/subject/29/10/
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https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

Hedth u criocobsl €€ nepepaboTKHy.

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

38. | IIpuMeHEHHE NPOAYKTOB EPEPAOOTKH https://rosuchebnik.ru/material/eor-po-khimii/

HeTH https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/

39, I'eneTryeCKas CBSI3b MEKIY https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

Pa3IMYHBIMMKIACCAMH YTIIIEBOIOPOIOB https://rosuchebnik.ru/material/eor-po-khimii/
https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/

2.5. Tanozennpouszeoouvie y2inee000pooos (4 uac)
40. [aJ1I0reHONTPOM3BOIHBIE https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

YIJICBOAOPOAOB OJICKTPOHHOC

CTPOCHHE; PEAKIIUU

https://rosuchebnik.ru/material/eor-po-khimii/
https://resh.edu.ru/subject/29/10/
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3aMCIICHUS I'aJIOrCHa

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

41. | JlelicTBue 1menoueil Ha https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/
raJoreHIpPOn3BOIHbIE. B3anmoneiicTBue https://rosuchebnik.ru/material/eor-po-khimii/
JIATAIOTEHAJIKAHOB C MATHUEM U https://resh.edu.ru/subject/29/10/

IIUHKOM https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/

42. | CucreMaru3ariis 1 0000IeHNe 3HAHUH https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

nopazaeny "YriaeBoaopoast"

leamenvnocms  yuumensa ¢ y4émom

npocpamMmvl OCNUMAHUA:
BKJIIOUCHHUE B YPOK  HUIPOBBIX

poLeayp, MIOMOTaI0T

KOTOpBIE
MoJJIepKaTh MOTHUBALMIO JAETEeH K
MOTYYEHUIO 3HAHWW, HaTKUBAHUIO
MTO3UTHBHBIX MEKITMIHOCTHBIX

OTHOIIIEHMN B KJjacce, IOMOTalT

https://rosuchebnik.ru/material/eor-po-khimii/
https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnovy-gramotnosti

https://media.prosv.ru/fg/
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YCTaHOBJIIEHHIO  J10OpOKEIaTeIbHOU
aTMoc(epbl BO BpeEMs ypOKa;
opranu3zauus megdcra
MOTHBUPOBAHHBIX U 3PYAUPOBAHHBIX
yyaliuxcs HaJl UX HeyCleBaloUMU
OJIHOKJIACCHUKAMH, JAIOIIETO
IIKOJIbBHUKAM COLIMAJIbHO 3HAYUMBIi
OTIBIT COTPYIHUYECTBA U B3aUMHOM

IIOMOIIA

43.

KonTpoabnas padora Ne 1 o teme

"VYraeBomoposasr"

1 https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

https://rosuchebnik.ru/material/eor-po-khimii/
https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnovy-gramotnosti

https://media.prosv.ru/fg/

Hmozo no pazoeny

35

Paznen 3. Kuciopoacoaep:kaine opranHn4eckue coeIuHeHUsI

ﬂeﬂmeﬂbHOCWZb yuumeiis ¢ y'{él’l’ZOM npozcpammsl 60CNUMAHUA.

(1)OpMI/IpOBaHI/Ie OTBCTCTBCHHOI'O OTHOIOICHHA K YUYCHHIO, TOTOBHOCTH H CHOCO6HOCTI/I, 06yqa}omnxc;1 K CaMOpPa3sBUTHUIO H
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caM000pa30BaHUIO Ha OCHOBE MOTHBAIIMU K OOYUYEHUIO U MTO3HAHHUIO;
NPUMEHEHUE Ha YPOKE MHTEPAKTUBHBIX (OpM pabOThl yyalIUuXcs: HMHTEIUIEKTYalbHBIX UIpP, CTUMYJIUPYIOIIHNX
MO3HABATEIBHYI0O MOTHBALIMIO IIKOJIBHUKOB; T'PYIIOBOM pabOThl WM pabOThl B MHapax, KOTOpPbIE ydaT HIKOJIBHUKOB
KOMaHJIHOU paboTe U B3aUMOJICUCTBUIO C APYTUMHU JIETbMU;

(dopMUpOBaHUE LIEHHOCTH 3JJ0POBOT0O U O€30MacHOro 00pasa KU3HU; YCBOCHHUE MPaBUII MHJIUBUIYATbHOTO U KOJJIEKTUBHOTO

0e30MacHOro MOBE/ICHUS B UPE3BbIYAHHBIX CUTYAUSAX, YIPOKAIOIIUX KU3HU U 3[0POBBIO JIHOJIEH;
MHULHUUPOBAHUE U TIOJIEPHKKA UCCIEA0BATENBCKON JEATEIbBHOCTH IKOJBHUKOB B pAMKaX pealn3ali MU UHANBUTYaJIbHbBIX
U TPYMIOBBIX UCCIIEIOBATEIBCKUX TPOEKTOB, UTO IAET MIKOJIbHUKAM BO3MOKHOCTH MTPUOOPECTH HABBIK CAMOCTOSTENBHOTO
pellIeHusl TEOPETUUECKOI MpoOIeMbl, HaBbIK T€HEPUPOBAHUSI U 0)OPMIIEHUSI COOCTBEHHBIX HJI€H, HABBIK YBAaXKUTEIBHOTO
OTHOILIEHUS K UY>KUM HeIM, 0pOPMIIEHHBIM B padoTax JpyruX UccleqoBaTeIei, HaBbIK MyOJINYHOTO BBICTYIIJICHUS MEpen

ay,HHTOpHGﬁ, APryMCHTUPOBAHUA U OTCTAWBAHUS CBOEH TOYKHU 3pCHUA.

3.1. Cnupmul. @enon (11 uac)

44. I[IpenenbHbIE OJHOATOMHBIE CIIUPTHI: 1 https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/
TOMOJIOTHYECCKHUH psif, 001as https://rosuchebnik.ru/material/eor-po-khimii/
bopmyia,CTPOCHUE MOJIEKY!L, https://resh.edu.ru/subject/29/10/
U30MEpHsi, HOMEHKIIATypa, https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
KaacCHupUKAIHs, GUINIECKUE yestestvennonauchnoy-gramotnosti
CBOICTBA https://media.prosv.ru/fg/

45 XHUMUUYECKHE CBOWCTBA TPEIENIbHBIX 1 https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/
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OIHOATOMHBIX CITMPTOB

https://rosuchebnik.ru/material/eor-po-khimii/
https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

46 | CocoObI ONyYEHH s ¥ TIPUMEHEHUE https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/
OJHOATOMHBIX CITUPTOB https://rosuchebnik.ru/material/eor-po-khimii/
https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/
IIpocThie >(upbl: HOMEHKIATYPA U https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/
47 | u3oMepus, 0cOGEHHOCTH (PU3MIECKHX https://rosuchebnik.ru/material/eor-po-khimii/
UXUMUYECKHUX CBOMCTB https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/
MHOroaTOMHBIE CITUPTHL: STHIEHIIMKOJb https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/
48 | urnuuepun, ux GU3NYIECKUE U https://rosuchebnik.ru/material/eor-po-khimii/
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XUMHYECKAE CBOUCTBA

https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/https://edsoo.ru/metodicheskie-

posobiva-i-rekomendaczii/3/

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

https://resh.edu.ru/subject/29/10/

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

49

CriocoOsbl IMOJIYYCHUA U IPUMCHCHHC

MHOI'OA@TOMHBIX CITUPTOB

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

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

https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnovy-gramotnosti

https://media.prosv.ru/fg/

50

@DEHOJI: CTPOEHUE MOJIEKYIIBI,
bu3udeckne cBoricTBa. TOKCHYHOCTD

dbenomna

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

https://rosuchebnik.ru/material/eor-po-khimii/
https://resh.edu.ru/subject/29/10/
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https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

51

XuMHU4ecKkue cBoicTBa (peHosna

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

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

https://resh.edu.ru/subject/29/10/

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

52

CrniocoObl IoNTy4eHus u

npuMeHeHue GpeHomna

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

https://rosuchebnik.ru/material/eor-po-khimii/
https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnovy-gramotnosti

https://media.prosv.ru/fg/
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[TpakTueckast padora Ne 2.
PemenneskcnepruMeHTanbHbIX
3aaa4 no teme "CrupTsl U

dbenonbr"

https://content.edsoo.ru/lab/subject/4/
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Jeamenvnocms  yyumensa ¢ y4eémom

npocpammsl OCNUMAHUA:

BKJIIFOYEHHUE B  YPOK  HUIPOBBIX
npouenyp, KOTOpPBIE MOMOTAIOT
NoJJIep>KaTh MOTHBALUIO JeTed K
MOJIYYEHUIO 3HAHUW, HAITAKUBAHUIO
MO3UTUBHBIX MEXITUIHOCTHBIX
OTHOIIIEHWA B  Kjacce, IMOMOralwT
YCTaHOBJIEHUIO no0poskenaTeaIbHOU
aTMoc(epbl BO BpeMs ypoKa;
opranu3zanus medcrsa
MOTHUBHUPOBAHHBIX U 3PYIHUPOBAHHBIX
y4daluxcs HaJ UX HEYCIEeBAIOIUMHU
OJIHOKJIACCHUKAMHU, JAIOIIETO
HIKOJIbHUKAM COI[MAIbHO 3HAUYUMBbIN
OMBIT COTPYJTHUYECTBA U B3aUMHOU

IIOMOIIH

54

Cucremarusanus u 00001eHne

3HAHUU [IOTEME

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

https://rosuchebnik.ru/material/eor-po-khimii/
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Jeamenvnocms  yyumensa ¢ y4eémom

npozpammbol 60CNUMAHUAL:

BKJIIOUEHHE B  YPOK  HUIPOBBIX
npouenyp, KOTOPBIE MIOMOTAIOT
HoJJepXKaTb MOTHBALIMIO JeTel K
NOJIyYEHUIO 3HAHUM, HAIAKUBAHUIO
MO3UTUBHBIX MEXJTMYHOCTHBIX
OTHOLIEHWA B KJacce, MOMOTalT
YCTaHOBJICHHUIO n00poXKenaTeIbHON

aTMoc(epbl BO BpeMs ypoKa;

opraHu3anu:Ad HIG(i)CTBa MOTHBHUPOBAHHBIX

Y 3pYIMPOBAHHBIX YUYaLUXCs HAJ UX
HEYCIICBAIOIIMMH OJTHOKJIACCHUKAMHU,
JAFOIIEr0 MIKOJIbHUKAM COIMAJIBHO
3HAYMMBIU OIBIT COTPYAHUYECTBA U

B3aMMHOU ITOMOIIH

https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

3.2. Kapoonunvnwviecoeounenus: anvoezuowvl u kemonul. Kapoonoewvte kuciomot. Cnoscunoie 3¢gpupot. Kupor (21 uac)

55

AJ'IBI[GFI/II[BI N KCTOHBI: 9JICKTPOHHOC

CTPOCHHE KapOOHWIHLHOUN TPYMIIbI;

1

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

https://rosuchebnik.ru/material/eor-po-khimii/
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TOMOJIOTUYCCKUC PSAAbI, o6ma;1

(bopmyna,

M30MEpHUs U HOMEHKJIATypa

https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

Anpaeruabl 1 KETOHBI:

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

% (u3nuecKre CBOMCTBA; peaKuu https://rosuchebnik.ru/material/eor-po-khimii/
IPUCOETUHEHUS https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/
57 Peakiuu oxucieHusa u https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/
KaueCTBEHHBIE pEAKIIUN https://rosuchebnik.ru/material/eor-po-khimii/
aIbIETUI0B Y KETOHOB https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/
53 Crioco0sbI mosryueHust https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

AJIbACTHA0B 1 KCTOHOB

https://rosuchebnik.ru/material/eor-po-khimii/
https://resh.edu.ru/subject/29/10/
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https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

OnHOOCHOBHBIE TIPENIECIIBHBIE

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

59 KapOOHOBBIEKUCIOTHI, 0COOCHHOCTH https://rosuchebnik.ru/material/eor-po-khimii/

CTPOEHUSA UX https://resh.edu.ru/subject/29/10/

MOJIEKYIT https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/

60 N3omepus u HOMEHKIIaTypa https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

KapOOHOBBIXKHCIIOT, UX (PU3UIECKUE https://rosuchebnik.ru/material/eor-po-khimii/

CBOICTBA https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/

61 XUMHUYECKHE CBOMCTBA https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

npcaACIbHbBIXOAHOOCHOBHBIX

KapOOHOBBIX KUCIIOT

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

https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

61




yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

Oco0eHHOCTH CBOMCTB MypaBbUHOM

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

62 KHCITOTHL. MHOr000pasme https://rosuchebnik.ru/material/eor-po-khimii/

KapOOHOBBIX KHCIIOT https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/

OCOOEHHOCTH CBOMCTB: https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

63 HEnpeeIbHBIX HaPOMATHYECKIX https://rosuchebnik.ru/material/eor-po-khimii/

KapOOHOBBIX, TUKAPOOHOBBIX, https://resh.edu.ru/subject/29/10/

THIPOKCUKAPOOHOBBIX KUCIIOT. https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

[IpeacTaBuTenn BHICIINX yestestvennonauchnoy-gramotnosti

KapOOHOBBIX KHCIIOT https://media.prosv.ru/fg/

64 [TonsiTHe 0 IPOU3BOAHBIX https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

KapOOHOBBIXKHCIIOT

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

https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti
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https://media.prosv.ru/fg/

CnocoObl OJTy4YeHUs U

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

° MpUMEHEHUE KapOOHOBBIX https://rosuchebnik.ru/material/eor-po-khimii/

KHUCJIOT https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/

CrnosxHble 3UPbI: TOMOJIOTUYECKUN https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

66 psia,o0mmas popMyiia, U30OMepUs U https://rosuchebnik.ru/material/eor-po-khimii/

HOMEHKJIaTypa https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/

67 Pu3nyecKue U XUMUYECKUE https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

CBOMCTBa’(UpPOB

https://rosuchebnik.ru/material/eor-po-khimii/
https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnovy-gramotnosti

https://media.prosv.ru/fg/
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68

Pemenue pacu€THeix 3a7a4: 110

YPaBHEHUIO XUMUYECKON peaKknu, Ha

OIIpeIeNICHUE MOJIEKYIIPHON (POPMYJIBI

OpraHHUYC€CKOro BCHICCTBA

Jleamenvnocms  yyumens ¢ y4émom

npocpamMmsl 6OCNUMAHUL:
BKJIFOUCHUE B YPOK UTPOBBIX
poLEYD, KOTOpBIE TIOMOTal0T
noAAepkKaTb MOTHBAIlMIO JIE€TEH K
MOJIyYCHUIO 3HAHMM, HaJlaXUBAHUIO
ITO3UTHUBHBIX MEKITMIHOCTHBIX
OTHOWIEHMH B KJjacce, IIOMOTaroT
YCTaHOBJICHUIO T00pOXKeTaTETLHON
aTMoc(epbl BO BpeMsl YPOKa;
opranu3zanus medcra
MOTHUBHUPOBAHHBIX U APYIUPOBAHHBIX
yYaliuxcs HaJ UX HEYCIeBAIOIIUMHU
OJHOKJIACCHUKAMH, JAFOIIETO

IMKOJbHHUKaM COLHAJIBHO 3HAYHUMBIMN

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

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

https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/
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ONBIT COTPYJTHUYECTBA U B3aUMHOMN

IIOMOINH

69

[Ipaktuueckas pabora Ne 3. Pemenue
AKCIIEPUMEHTAIBHBIX 3a]1a4 0 TEME
"Kap6oHoBble KUCIOThI. ClI0KHbBIE
s¢upsr"
lleamenvnocms ~ yyumensa ¢ y4émom
NPOCPaAMMbL 8OCNUMAHUSL:
BKJIIFOYEHUE B  YPOK  HUIPOBBIX
npoLuenyp, KOTOpBIE MOMOTAIOT
NOJAJEpKaTh MOTHBALMIO JETeld K
NOJIyYEHUIO 3HAHUM, HAIAKUBAHUIO
MO3UTHUBHBIX MEKITUYHOCTHBIX
OTHOIIIEHMH B KJjacce, IOMOTalT
YCTaHOBJICHHUIO n00poxKenaTeIbHON
aTMoc(epsl BO BpeMsl ypOKa;
opranuzanus medcTBa MOTHBUPOBAHHBIX
U 3pYIMPOBAHHBIX YUaIIUXCS HAJ UX

HCYCIICBAIOIINMHU OAHOKIACCHUKAMU,

https://content.edsoo.ru/lab/subject/4/
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Jaromero MKOJIbHHUKAM COIIUMAJIbHO
3HAYMMBIM ONBIT COTPYAHHUUYCCTBA U

B3aMHOM MTOMOIIHU

XKupsl: crpoenue, puznyeckue u

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

0 XUMUYECKHE CBOUCTBA (THUIPOIIU3) https://rosuchebnik.ru/material/eor-po-khimii/
https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/

7 Oco0eHHOCTH CBOWCTB KHUPOB, https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/
coAepKalluX OCTaTKU https://rosuchebnik.ru/material/eor-po-khimii/
HEMPECIbHBIX JKUPHBIX KUCIIOT. https://resh.edu.ru/subject/29/10/

Kupsl B npupojie https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/

Mbl1a Kak COJIM BBICIIMX KapOOHOBBIX https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

7 KHCJIOT, UX Mototee aeiicteue. [loHsTre https://rosuchebnik.ru/material/eor-po-khimii/

OCHHTCTHYCCKHNX MOIOIIUX CPCACTBAX

(CMC)

https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
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yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

['eneTnueckast CBs3b YIJIEBOJIOPOIOB

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

73 |m KHCIJIOPOJICOAEPKAIIMNX https://rosuchebnik.ru/material/eor-po-khimii/
OpraHUYE€CKUX BEIIECTB https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/
74 Pacuérel o ypaBHEeHUSIM https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

XI/IMI/I‘-IGCKI/IXpeaKIII/Iﬁ

leamenvnocmsv  yuumensa ¢ y4émom

npocpamMmvl OCNUMAHUA:
BKJIIOUCHUE B YPOK  UIPOBBIX

poLeayp, MOMOTal0T

KOTOPBIE
MOJI/IEp)KaTh  MOTHBALMIO JETEH K
MOJIYYCHUIO 3HAHUM, HaJa)KUBAHUIO
MO3UTUBHBIX MEXIUYHOCTHBIX
OTHOIIICHMNA B KJjacce, IOMOTalT

YCTAHOBJIEHHUIO n00poXKenaTeIbHON

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

https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

67




aTMoc(epbl BO BpEMS ypOKa;
opraHu3zauus medcrsa
MOTHBUPOBAHHBIX U 3PYAUPOBAHHBIX
y4YalIuxcs HaJ UX HEyCleBaIOIUMU
OJIHOKJIACCHUKAMH, JAIOIIET0
IIKOJIbBHUKAM COLIMAJIbHO 3HAYUMBIi
OTIBIT COTPYIHUYECTBA U B3aUMHOM

ITIOMOIITN

75

Cucremaruzaius 1 0000IIeHIE 3HAHUH
IIoTEeME

JleamenvHocms  yuumens ¢ yuémom
nPOCPaAMMbBL BOCNUMAHUL:

BKJIFOUCHHE B YpOK UTPOBBIX
npouenyp, KOTOPBIE IIOMOT AT
MOJJIEp)KaTh  MOTHBAIMIO JETEH K
MOJIYYCHUIO 3HAHWM, HaJa)KUBAHUIO
MO3UTUBHBIX MEXXINYHOCTHBIX
OTHOIIICHMN B KJjacce, IOMOTalT

YCTAHOBJIEHHIO n00poXKenaTeIbHON

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

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

https://resh.edu.ru/subject/29/10/

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/
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aTMoc(epbl BO BpEMS ypOKa;
opranu3zanus medcrsa MOTUBUPOBAHHBIX
U SPYAMPOBAHHBIX YUAIIUXCS HAJl UX
HEYyCIMEeBaIOLMMHU OJHOKJIACCHUKAMU,
JAIOIIETO KOJIBHUKAM COL[MAIBHO
3HAYMMBIH OIBIT COTPY/THUYECTBA U

B3aUMHOM ITIOMOIITH

3.3. Yeneeoowt (9 uac)
O6mas XxapaKTepUCTHKA YIJIEBOIOB U https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/
76 KIaccu(UKAIns yriaeBoa0B (MOHO-, https://rosuchebnik.ru/material/eor-po-khimii/

M- UTIOMCAXaPHIb) https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/

77 Monocaxapuabl: puU3ndecKue https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

CBOMCTBA MHAXOXKIECHUE B MIPUPOIE

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

https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnovy-gramotnosti

69




https://media.prosv.ru/fg/

IIprMmeHeHue roKo3sl, €€

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

b 3HAYCHUE BXKU3HEICATECIbHOCTH https://rosuchebnik.ru/material/eor-po-khimii/

OpraHusMa https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/

Jlncaxapubl: caxaposa, https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

79 MaJjpT03a UiakTo3a. HaxoxneHue https://rosuchebnik.ru/material/eor-po-khimii/

B IIPUPOJIE U https://resh.edu.ru/subject/29/10/

IPUMEHEHHE TUCAXaPUIOB https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/

[Tonmucaxapuabl: CTpoeHUE https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

80 MaKpOMOJIEKY, PpU3NYECKUE U https://rosuchebnik.ru/material/eor-po-khimii/

XHUMHNYCCKHUC CBOﬁCTBa, IMPUMCHCHHUC

https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/
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81

ITonsarue 06 HNCKYCCTBCHHBIX BOJIOKHaX 1

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

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

https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

82

Pemenne pacueTHbIX 3a71a4 Ha 1
ONpeAeICHNUE 101 BhIX0Aa

MPOAYKTa PEAKIIUU OT TEOPETUUECKU
BO3MOKHOT'O

JleamenvHocms  yuumensa ¢ yuémom
nPOCPaAMMbBL BOCNUMAHUL:

BKJIFOUCHHE B YpOK UTPOBBIX
npouenyp, KOTOPBIE IIOMOT'al0T
MOJI/IEp>)KaTh ~ MOTHUBALMIO JETEH K
MOJIYYCHUIO 3HAHWUM, HaJa)KUBAHUIO
MO3UTHBHBIX MEKJIMYHOCTHBIX
OTHOIIIEHMN B KJjacce, IOMOTalT

YCTAHOBJIEHHUIO n00poXKenaTeIbHON

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

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

https://resh.edu.ru/subject/29/10/

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/
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aTMoc(epbl BO BpEMS ypOKa;
opranu3zauus medcrsa
MOTHBUPOBAHHBIX U 3PYAUPOBAHHBIX
y4YalIuxcs HaJ UX HEyCleBaIOUMU
OJIHOKJIACCHUKAMH, JAIOIIETO
IIKOJIbBHUKAM COLIMAJIbHO 3HAYUMBIi
OTIBIT COTPYIHUYECTBA U B3aUMHOM

ITIOMOIITN

83

Cucremaruzanus U 00001eHne

3HaHUU TTOpasaeny

llesmenvnocms  yuumens ¢ yuémom
npocpammvl 80CNUMAHUA:

BKJIIOUEHHE B YPOK UTPOBBIX
poreayp, KOTOPBIC ITIOMOTaloOT
MOJJIep)KaTh MOTHBAIMIO JeTed K
MOJIYYCHUIO 3HAHUW, HAITAKUBAHUIO
IMO3UTHBHBIX MEKIIMYHOCTHBIX
OTHOIIIEHMH B KJjacce, IOMOTalT

YCTAHOBJIEHHUIO N00poXKenaTeIbHON

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

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

https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/
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aTMoc(epbl BO BpEMS ypOKa;
opranu3zanus medcrsa MOTUBUPOBAHHBIX
U pYAUPOBAHHBIX YUAIIUXCS HAJ UX
HEYCIEeBaOUIMMHU OJTHOKJIACCHUKAaMHU,
JAIOIIETO IIKOJIBHUKAM COL[MAJIBHO
3HAYMMBIH OMBIT COTPY/THUYECTBA U

B3aUMHOM ITIOMOIITH

84 KonTposabHasi padora mo teme 1

"Kucnopoacoepxariue opraHn4ecKkie

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

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

coenquHeHud" https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/

Hmozo no pazoeny 41

Pa3nen 4. A3oTcoaepikaiue Oprannyeckue coeTnHeHHsI

ﬂeﬂmeﬂbHOCI’l’lb yuumeiis ¢ y'{él’l’ZOM npozcpammsbl 60CNUMAHUA.

(bOpMI/IpOBaHI/Ie OTBCTCTBCHHOI'O OTHOIICHHA K YUYCHHIO, TOTOBHOCTHU H CHOCO6HOCTI/I, 06y‘—IaIOIIII/IXC$I K CaMOpPa3sBHUTHUIO H

CaMOO6paBOBaHI/HO Ha OCHOBC MOTHBAIIMHU K 06yqumo H IIO3HAHHUIO,

MIPUMEHEHHUE Ha YPOKE MHTEPAKTUBHBIX ()OPM pabOThl ydalIUXCs:
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- HHTEJUICKTYAJIBHBIX WP, CTUMYJIUPYIONINX MTO3HABATEIbHYI0 MOTHBAIIUIO IIIKOJHLHUKOB
dbopMupoBaHUE LIEHHOCTH 3JJ0POBOT0 U O€30MacHOr0 00pa3a *KU3HHU; YCBOSHUE MPABUII MHIUBHUIYAJIBHOTO U KOJUIEKTUBHOTO
0€301acHOT0 MOBEICHUS B UPE3BBIYANHBIX CUTYAITUAX, YTPOKAIONINX KU3HHU U 3 OPOBBIO JTIOJICH;

WHUIIMUPOBAHUE U MOACPIKKA HCCIIEIOBATEIIBCKON IEATSIbHOCTH MKOJILHUKOB B paMKaX peau3aiii KMH WHIHBUIYaTbHbIX

Y TPYNIOBBIX UCCIIEIOBATEIBCKUX MTPOCKTOB, YTO JACT MKOJILHUKAM BO3MOXKHOCTH MTPUOOPECTH HABBIK CAMOCTOSTEIIEHOTO

PEIICHHS TEOPETUICCKOM MPOOJIEeMbI, HAaBBIK TCHEPUPOBAHUS U 0OPMIICHUS COOCTBEHHBIX HJIEH, HABBIK YBaKUTCIIBHOTO

OTHOIICHHS K Yy>KUM HJIesIM, 0()OPMIICHHBIM B paboTaxX IpYyrux HCCieAoBaTeNeld, HaBbIK MyOJUYHOTO BBICTYIUICHUS TIEPe]T

ay}IHTOpHCﬁ, APryMCHTHUPOBAHUA U OTCTAMBAHUS CBOCH TOUYKU 3pCHUA.

4.1. Amunvi. Amunoxucnomot. benxku (12 uac)

AMUHBL: KIaccuuKaIus, CTpoeHUe 1 https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/
85 MOJIeKyJ, obmras opmya, https://rosuchebnik.ru/material/eor-po-khimii/

U30MEpHsl, HOMEHKIIATypa U https://resh.edu.ru/subject/29/10/

bu3uvecKue CBOMCTBA https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnovy-gramotnosti

https://media.prosv.ru/fg/

XUMHUUYECKUE CBOMCTBA 1 https://edsoo.ru/metodicheskie-posobiva-i-rekomendaczii/3/

86
anmrQaTHIeCKUX aMUHOB https://rosuchebnik.ru/material/eor-po-khimii/

https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
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yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

AHWIVH: CTPOEHUE aHUJINHA,

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

o OCOOCHHOCTH XUMUYECKHX CBOMCTB https://rosuchebnik.ru/material/eor-po-khimii/
aHWJIMHA https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/
28 CniocoObI osTy4eHus u https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/
IpUMEHEHHE AT (PaTHIECKUX https://rosuchebnik.ru/material/eor-po-khimii/
aMHHOB https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/
AMWHOKHCIOTEHI: https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/
29 HOMEHKJIATypa M HM30MEpHS, https://rosuchebnik.ru/material/eor-po-khimii/

busnueckue CBOMCTBA.
OTnenbHBIE TPEACTABUTENN O-

AMHMHOKHUCIIOT

https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

75




https://media.prosv.ru/fg/

XHUMHYECKHE CBOMCTBA aMUHOKHUCIIOT,

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

90 UXOHOJOTHUSCKOE 3HAUCHIE https://rosuchebnik.ru/material/eor-po-khimii/

AMHUHOKUCIIOT. https://resh.edu.ru/subject/29/10/

CHHTE3 ¥ TUIPOJIN3 TIENTUI0B https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/

01 benku xkak npupoaHbie https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

MOJIMMEPBL; CTPYKTYPhI OETTKOB https://rosuchebnik.ru/material/eor-po-khimii/
https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/

92 XUMHUUECKHE CBOMCTBA OEIKOB https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

https://rosuchebnik.ru/material/eor-po-khimii/
https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnovy-gramotnosti

https://media.prosv.ru/fg/
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A3zoTcoaepxanue https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/
93 FETEPOLUKINYECKUE COCTUHEHHUS. https://rosuchebnik.ru/material/eor-po-khimii/

HyknenHoBbIE KHUCIOTHI: COCTAB, https://resh.edu.ru/subject/29/10/

CTpPOCHHE U OHOJIOTUYECKasl POJIb https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/

IMpaktuyeckas pabora Ne 4. https://content.edsoo.ru/lab/subject/4/

94 PemienneskcnepuMeHTaIbHBIX

3a7a4 1o TeMe "A30TcoepKaline

OpraHUYEeCKUE COCTUHEHUA "

leamenvnocms  yuumensa ¢ y4émom

nPOCPAMMbBL BOCNUMAHUL:
BKJIFOUCHHE B YpOK UTPOBBIX
npouenyp, KOTOPBIE IIOMOT AT
MOJIJIEp)KaTh  MOTHBAIMIO JETEH K
MOJYYEHHUIO 3HAHUW, HaJIaXUBAHUIO
MO3UTHUBHBIX MEXKINYHOCTHBIX
OTHOIIIEHMN B  KJjacce, IOMOTalT

YCTAHOBJIEHHUIO N00poXKenaTeIbHON
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aTMoc(epbl BO BpEMS YpOKa;
opranu3zauus medcra
MOTHBUPOBAHHBIX U 3PYAUPOBAHHBIX
y4YalIuxcsl HaJ UX HEyCleBaIOIUMU
OJIHOKJIACCHUKAMH, JAIOIIET0
IIKOJIbBHUKAM COLIMAJIbHO 3HAYUMBIi
OTIBIT COTPYIHUYECTBA U B3aUMHOM

ITIOMOIITN

95

[TpakTuyeckast padora Ne 5.
PemenneskcnepruMeHTaIbHBIX 3a7a4

1o Teme ""Pacnio3zHaBaHue

OpraHU4YeCKUX COeAUHECHUN"
lleamenvHocms  yuumena ¢ yuémom
nPOSPAMMbBL BOCNUMAHUL:

BKJIFOUCHHE B YpOK UTPOBBIX
IpoIIEYyD, KOTOpBIE ITOMOTaf0T
nojjepkKaTb MOTHBAIlMIO JIETeH K
MOJyYCHUIO 3HAHWM, HalaXKUBaHUIO

IIO3UTHUBHBIX MCKIMYHOCTHBIX

https://content.edsoo.ru/lab/subject/4/
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OTHOIICHWHA B KJjJacce, IIOMOTaroT
YCTAaHOBJIEHUIO  J00poKenaTelbHON
aTMoc(epbl BO BpeEMs ypOKa;
opranu3zauus medcra
MOTHBUPOBAHHBIX U 3PYAUPOBAHHBIX
yyaliuxcs HaJl UX HeyCleBaloUMU
OJIHOKJIACCHUKAMH, JTAIOIIETO
IIKOJIbBHUKAM COLIMAJIbHO 3HAYUMBIi

OIIBIT COTPYAHHNUYCCTBA U B3aMHOU

ITOMOIITH
96 KonTponbHas paboTa 110 Teme 1 https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/
" A3oTcomepIKaIlie OpraHnYeCKIe https://rosuchebnik.ru/material/eor-po-khimii/
coenHeHUS" https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/
Hmozo no paszoen 12

Pa3zgea S. BeicokoMmoJieKyJIsIpHBIE COeINHECHUSA

ﬂeﬂmeﬂbHOCn’Ib yuumeiis ¢ y'{émOM npozcpammsl 60CNUMAHUA.
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(opMHpOBaHUE LIETOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM
MPaKTUKH;

(dopMHUpOBaHNE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIEHUN U COTPYIHUYECTBE CO CBEPCTHUKAMU;

(opMHUpPOBaHUE OCHOB 3KOJOTHUYECKON KYJIbTYpPbICOOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJOTMYECKOTO MBIIUICHUS
co3faHue OJIaroNpUATHBIX YCIOBUHN ISl pa3BUTHS LIEHHOCTHBIX OTHOILICHUM

- K IpUPOJE KAK UCTOYHUKY )KM3HU Ha 3EMJIE, OCHOBE CaMOT0 €€ CYIIECTBOBAHHUSI, HYK/IAIOIIEICS B3aIIUTE U

NOCTOSIHHOM BHHUMaHUU CO CTOPOHBI YEIOBEKA;

- K 3HaHUAM KaK MHTEIEKTYallbHOMY pecypcy, o0ecreunBaroiieMy Oyayiiee YeloBeKa, Kak pe3yibTaTy KpOMOTIMBOTO, HO

YBJIEKATEJIBHOTO yueOHOTO TpyAa

5.1. Bwvicokomonexynapnuie coeounenusn (6 uac)

OCHOBHBIE TIOHSITUS XUMUHU 1 https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/
97 BBICOKOMOJIEKYJISIPHBIX COEMHEHUI 1 https://rosuchebnik.ru/material/eor-po-khimii/

METOJIbI MX CHHTE3a —IIOJMMEPH3aIHs https://resh.edu.ru/subject/29/10/

U ITIOJIMKOHJICHCAIIHS https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/

08 IInacTmaccel. YTuan3zanus u 1 https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/
nepepadoTKamIacTuKa https://rosuchebnik.ru/material/eor-po-khimii/
https://resh.edu.ru/subject/29/10/
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https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

DnacToMepsl: HaTypaJIbHBIN

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

> CUHTETUYECKHUE KayuyKu. Pe3una https://rosuchebnik.ru/material/eor-po-khimii/
https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/
BookHa: HaTypaibHbIE, HCKYCCTBEHHBIE, https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/
100 | cuntetnueckue. Iomumeps https://rosuchebnik.ru/material/eor-po-khimii/
CIIEIHAIBHOTO HA3HAYCHHUS https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/
[IpakTrueckas padora Ne 6. https://content.edsoo.ru/lab/subject/4/
101 | PemenneskcrnepuMeHTaNBHBIX 3a0a4

II0 TCMC

"Pacmio3HaBanue miactMacc U BOJIOKOH"
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Jeamenvnocms  yyumensa ¢ y4eémom

npozpammbol 60CNUMAHUAL:

BKJIIOUEHHE B  YPOK  HUIPOBBIX
npouenyp, KOTOPBIE MIOMOTAIOT
HoJJepXKaTb MOTHBALIMIO JeTel K
NOJIyYEHUIO 3HAHUM, HAIAKUBAHUIO
MO3UTUBHBIX MEXJTMYHOCTHBIX
OTHOLIEHW B KJAacce, IOMOTaIOT
YCTaHOBJICHHUIO n00poXKenaTeIbHON

aTMoc(epbl BO BpeMs ypoKa;

opraHmu3anu:Ad HIG(i)CTBa MOTHUBHUPOBAHHBIX U

3pPYAMPOBAHHBIX YUYaLUXCs HAJ UX
HEYCIIEBAIOIIMMH OJTHOKJIACCHUKAMHU,
JAFOIIEr0 MIKOJIBHUKAM COLMAJIbHO
3HAYMMBIU OIBIT COTPYAHUYECTBA U

B3aMMHOU ITOMOIIH

102

O0001IEeHNE U cCUCTEMATH3AIIUS
U3Yy4YEHHOI'0 MaTepuaja 1o TeMe

"BpICOKOMOJIEKYJISIPHBIE

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

https://rosuchebnik.ru/material/eor-po-khimii/
https://resh.edu.ru/subject/29/10/
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coenquHeHusa"

Jleamenvnocms  yyumensa ¢ y4émom

npocpamMmuvl OCHUMAHUSL.
BKIIOUCHHE B  yPOK  HUIPOBBIX
nporenyp, KOTOpBIE TIOMOTAIOT
NoJJIep)KaTh MOTHBAIMIO JCTEH K
NOJIYICHUIO 3HAHWH, HaJIAKUBAHHUIO
MIO3UTUBHBIX MEXTMYHOCTHBIX
OTHOIIEHWH B KJacce, IOMOTAIOT
YCTaHOBJIICHHIO  JTOOpOKEIaTeIbHOM
aTMoc(hepsl BO BpeMsl YPOKa;
opraHuzanus megcraa
MOTHBHUPOBAHHBIX U APYAUPOBAHHBIX
yUYalIuxcsi HaJl MX HEYCIEeBAIOIUMU
OJTHOKJIACCHUKAMH, JTAIOIIETO
IIKOJIbHUKAM COIIMAJIbHO 3HAYUMBIH
OTIBIT COTPYTHUYECTBA U B3aUMHOM

IIOMOIIH

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

Hmozo no pazoeny

&3




OBIIEE KOJIMYECTBO
YACOB ITIO ITPOI'PAMME

102
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TEMATHYECKOE IINTAHUPOBAHHUE

11 knace.
Ne | Tema yuebHOrO 3aHsATHSA Koxn- | 0P, HOP
n/m BO

qac

Paznen 1. TeopeTuueckue 0OCHOBBI XUMHU
Hesamenvhocmo yuumenst ¢ y4émom npocpammol 60CHUMAHUSL:
(dbopMHUpOBaHHUE IIETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W OOIIECTBECHHOM
NPaKTHKH,
GopMupoBaHNE KOMMYHHUKAaTHUBHON KOMIIETEHTHOCTH B OOIIICHUH W COTPYIHUYECTBE CO CBEPCTHUKAMU,
GopMuUpOBaHUE OCHOB IKOJIOTUIECKON KYIbTYPBICOOTBETCTBYIONIEH COBPEMEHHOMY YPOBHIO 3KOJOTHYECKOT'O MBIIIJICHHS
CO3/1aHKE OJIATONIPHUATHBIX YCIOBHUH JIJIS pa3BUTHS [IEHHOCTHBIX OTHOIIICHUH:
- K IPUpPO/JIe KaK HICTOYHUKY JKU3HU Ha 3eMJIe, OCHOBE CAMOT0 €€ CYIIIECTBOBAHMS, HYKIAIOIICICS B3aIUTE U
MMOCTOSTHHOM BHUMAaHHH CO CTOPOHBI YEJIOBEKA;
- K 3HaHUSAM KaK MHTEJUIEKTYallbHOMY pecypcy, o0ecreunBarieMy Oyayiiee 4eIoBeKa, Kak pe3yiabTaTy KpOMOTIMBOTO, HO
YBJIEKATEIHLHOTO y4eOHOTO TpyAa
MPUMEHEHUE HA YPOKE WHTEPAKTUBHBIX ()OPM PabOTHI yUaIIXCs:
- UHTEJUIEKTYaJIbHBIX WTP, CTUMYIHUPYIONIUX TO3HABATEIHbHYIO MOTUBAIIMIO IIIKOJIBHUKOB (OPMHUPOBAHUE OCHOB

AKOJIOTHYECKOM KYJIbTYPbI COOTBGTCTBYIOHICﬁ COBPCMCHHOMY YPOBHIO 9KOJIOTHYCCKOI'O MBIITJICHUA

&5




1.1. Cmpoenue amoma. Ilepuoouueckuii 3axon u Ilepuoouueckan cucmema xumuueckux ziemenmos /[.H. Menoeneesa

(9 uac)

1

Atom. CocTaB aTOMHBIX AJIED.

XUMHUYECKUUDIIEMEHT. N30TOIIRI

https://edsoo.ru/metodicheskie-posobivya-i-

rekomendaczii/3/

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

https://resh.edu.ru/subject/29/10/

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

CtpoeHue 37IeKTPOHHBIX 000JI0UeK

dTOMOB,KBaHTOBBIC YK CJIa

https://edsoo.ru/metodicheskie-posobiva-i-

rekomendaczii/3/

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

https://resh.edu.ru/subject/29/10/

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

KJIaCCI/ICI)I/IKaHI/IH XUMHNYCCKHUX J3JICMCHTOB

https://edsoo.ru/metodicheskie-posobivya-i-
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(s-,p-, d-, f-omeMeHTHI)

rekomendaczii/3/

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

https://resh.edu.ru/subject/29/10/

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

PacnpeneneHI/Ie 9JICKTPOHOB I10

ATOMHBIM Op6I/ITaJ'I}IM

https://edsoo.ru/metodicheskie-posobiva-i-

rekomendaczii/3/

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

https://resh.edu.ru/subject/29/10/

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

DNeKTpOHHBIE KOH(DUTYPAIIMHA aTOMOB
3JIEMEHTOB B OCHOBHOM U

BO30YXIEHHOM COCTOSTHI T

https://edsoo.ru/metodicheskie-posobiva-i-

rekomendaczii/3/

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

https://resh.edu.ru/subject/29/10/
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https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

DneKTpoHHbIE KOHPUTYpalun

HOHOB. 9J'I€KTpOOTpI/ILIaTCJIBHOCTB

https://edsoo.ru/metodicheskie-posobiva-i-

rekomendaczii/3/

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

https://resh.edu.ru/subject/29/10/

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

[lepuoauueckuii 3aK0H U
ITepuoandeckas cucTeMa XUMUYECKUX
anemeHToB [[. 1. Menaeneena, CBs3b C
COBPEMEHHOM TEOpUEU

CTPOCHUS AaTOMOB

https://edsoo.ru/metodicheskie-posobiva-i-

rekomendaczii/3/

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

https://resh.edu.ru/subject/29/10/

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/
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3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XUMHUYECKUX JIEMEHTOB M 00pa3yeMbIX
MMHUIIPOCTHIX U CIOKHBIX BEIIECTB 110

IpyIIaM U TEPUOIAM

https://edsoo.ru/metodicheskie-posobivya-i-

rekomendaczii/3/

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

https://resh.edu.ru/subject/29/10/

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

Cucremaruzaius U 00001eHNe 3HAHUI 110
TEME

lesmenvnocms  yyumena ¢ Yuémom
nNPOCPaAMMbL 8OCNUMAHUSL:

BKJIFOYEHUE B YPOK UTPOBBIX MPOLEAYP,
KOTOpBIE IIOMOTar0T OAJEPKATh
MOTHBALMK JETEH K  IOJYYECHUIO
3HAaHUM, HaJAKUBAHUIO TO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOILICHUW B KJacce,
IIOMOTar0T YCTAaHOBJICHUIO

no0poxkenaTebHOM  aTtMocdepsl  BO

https://edsoo.ru/metodicheskie-posobiva-i-

rekomendaczii/3/

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

https://resh.edu.ru/subject/29/10/

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/
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BpEMsI YPOKa;

opraHu3zanus medcrsa MOTUBUPOBAHHBIX U
APYAMPOBAHHBIX YYAIIUXCA HAJ UX
HEYCIEBAIOIIUMHU OJHOKIACCHUKAMH,
JAIOIIET0 MIKOJIbHUKAM COLIMAIBHO
3HAYMMBIN OIBIT COTPYIHUYECTBA U

B3aUMHOM ITIOMOIITH

1.2. Cmpoenue eewiecmea. Mmuozooopazue eeuwecme (11 uac)
BubI XUMHYECKON CBSI3H. https://edsoo.ru/metodicheskie-posobiya-i-
10 MeXaHI/ISMLIO6paSOBaHI/I}I 1 rekomendac Z11/3 /

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

Bonopozsas cess. Mesmonexynipibie https://resh.edu.ru/subject/29/10/

PRAINOACHETRI https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/

BaleHTHOCTD 1 BaJI€HTHBIE https://edsoo.ru/metodicheskie-posobiya-i-

11 BO3MOKHOCTU aTOMOB. CBSI3b 1

3JIEKTPOHHOMN CTPYKTYPBI MOJIEKYJI C UX

rekomendaczii/3/

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

https://resh.edu.ru/subject/29/10/

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

12

HpCIICTaBJIeHI/ISI O KOMIIJICKCHBIX
COCOUMHCHUAX: COCTaB U

HOMEHKJIaTypa

https://edsoo.ru/metodicheskie-posobiva-i-

rekomendaczii/3/

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

https://resh.edu.ru/subject/29/10/

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/https://edsoo.ru/metodicheskie-

posobiya-i-rekomendaczii/3/

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

https://resh.edu.ru/subject/29/10/

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/
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BemecrBa MOJIEKYJISIPHOTO U

HEMOJIEKYJISIPHOTO CTpOeHUs. THUIb

https://edsoo.ru/metodicheskie-posobivya-i-

rekomendaczii/3/

13
KPUCTATMACCKUX PELICTOK 1 https://rosuchebnik.ru/material/eor-po-khimii/
crotetsa Betiects https:/resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/
14 ITonsiTHE O TUCIIEPCHBIX CUCTEMAX. https://edsoo.ru/metodicheskie-posobiya-i-
HpGIICTaBJIGHI/Ie O KOJILTOUOHBIX rekomendaCZii/3/
pactpopax https://rosuchebnik.ru/material/eor-po-khimii/
https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/
W CTHHHBIE PaCTBOPBI: https://edsoo.ru/metodicheskie-posobiya-i-
15 HaCBIILICHHBIC WHEHACHIICHHbIC,

PacTBOPUMOCTb.

rekomendaczii/3/

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

https://resh.edu.ru/subject/29/10/

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

16

CniocoObl BbIpaXkeHuUs

KOHIIEHTPAIIMU PACTBOPOB

https://edsoo.ru/metodicheskie-posobiva-i-

rekomendaczii/3/

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

https://resh.edu.ru/subject/29/10/

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

17

Pemenue 3agady C HCIIOJIb30BaHHCM

TOHSATHH "MaccoBasi 10151 paCTBOPEHHOTO

nmn

BelecTna', "MoJIIpHast KOHUEHTpalus'"

lesmenvnocms  yyumena ¢ Yuémom

npocpammvl 60CNUMAHUA:
BKJIIOUEHUE B YPOK UI'POBBIX IPOLEIYD,
KOTOpPBIE

moMoraroT noaacpKarb

http://mmlab.ru/products/chemlab/chemlab.shtml
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MOTUBALlUK0  JETEM K  IIOJYYCHUIO
3HAaHUM, HaAJAXKUBAHUIO TO3UTUBHBIX
MEKJIMYHOCTHBIX OTHOLIEHUU B KJIacce,
IIOMOTat0T YCTaHOBJICHUIO
noOposkenaTesbHOM  aTMocdepbl  BO

BpEMS YPOKa;

opraHmu3anu:Aa HIG(l)CTBa MOTHUBHUPOBAHHBIX

U  JSPYAUPOBAHHBIX YYalIMXCA HaAd HUX

HCYCIICBAIOIINUMHU OAHOKJIaCCHHUKAaMU,

JaroIIcro IMKOJbHUKaM coraJbHO

3HAYUMBbIHI OIIBIT COTpyAHHNYICCTBA

B3aMHOU ITOMOIIH

)51

Knaccuduxanus u

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

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

BEIIECTB https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/

19 Cucrematuzanus U 0000IIeHNEe 3HAHUN https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/
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IIOTEMC

Jeamenvnocms  yuumens ¢ y4emom

npocpammuvl OCHUMAHUSL:
BKIIFOUCHHUE B YPOK MTPOBBIX MPOIECIYD,
KOTOpPBIC NIOMOTAIOT  TOJJEPKATh
MOTHBAITUIO JEeTEH K  IOJYYCHHIO
3HAHWH, HAJTKUBAHWIO TIO3UTHUBHBIX
MEXJTMYHOCTHBIX OTHOIIICHHH B KJlacce,
TIOMOTafOT YCTaHOBJICHUIO
n00poXkenaTeIbHOM — aTtMocdepsl  BO
BpEMsI YPOKa;

opranuzanus medCcTBa MOTUBHPOBAHHBIX
Y 3pYTUPOBAaHHBIX YUAIIMXCS HAJ UX
HEYCIEeBAIONTUMHU OJTHOKJIACCHUKAMH,
JAIOMIETO MIKOJIBbHUKAM COIHAIBHO
3HAYMMBIH OIBIT COTPYTHUYECTBA U

B3aMMHOU ITOMOIIH

https://rosuchebnik.ru/material/eor-po-khimii/
https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

KounTpoabnast padora Ne 1 o temam:

"Crtpoenuearoma. [lepnognuecknii

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

https://rosuchebnik.ru/material/eor-po-khimii/
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20

3akoH U [lepuonnueckas cucrema
XAMHYECKUX d1emMeHToB /1. H.
Mengeneesa", "CtpoeHue BeniecTna.

MHoroo6pa3zue BeriecT"

https://resh.edu.ru/subject/29/10/

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

1.3.  Xumuuecxkue peaxyuu (19 uac)

ﬂeﬂmeﬂbHOCmb ydyumeiiid C yllén”lOM npoepammsbl 60CNUMAHUA.

(dbopMupOBaHUE 1IEJIOCTHOTO MUPOBO33PEHMS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU U OOIIECTBEHHOMN

IMPAKTUKH,

(1)OpMI/IpOBaHI/I€ CTpEMIICHUA Y3HABATH HOBOC, ITPOABIIATH JII-O603HaT€J'IBHOCTI>, OCHUTH 3HAHUA,

(1)OpMI/IpOBaHI/I€ OTBCTCTBCHHOI'O OTHOIICHHUA K YYCHHUIO,TOTOBHOCTHU U CHOCO6HOCTI/I, 06yt1a1011mxc;1 K CaMOpa3BUTHUIO

CaMOO6pa3OBaHI/IIO Ha OCHOBC MOTHBAIlUM K 06y‘I€HI/II-O " IIO3HAHHIO,

Kiaccuduxanuys XauMUIeCKUX peakIinii B

HEOPraHWYECKOW U OPTaHUYECKOU

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

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

21 | xumun.3aK0OH COXpaHEHUS MACCHI https://resh.edu.ru/subject/29/10/
BCIIIECTB; 3aKOHCOXPAHEHUS U https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
IIPEBPAICHHSI SHEPTUU TIPH yestestvennonauchnoy-gramotnosti
XUMHAYECKUX PEAKIUAX https://media.prosv.ru/fg/
2 TennoBsie 3 PEeKTh XUMUUECKUX https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

peakuunii. TepMOXUMUYECKHE ypaBHEHUS

https://rosuchebnik.ru/material/eor-po-khimii/
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https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

23

Breruucnenus no YPaBHCHUAM
XUMHYCCKHNX peaKI_[I/Iﬁ 151

TCPMOXUMHUUYCCKHUM YPAaBHCHHUAM

leamenvnocms  yuumens ¢ = Y4e€mom

nNPOCPAMMbL 8OCNUMAHU:
BKJIFOYEHUE B YPOK UTPOBBIX MPOLELYP,
KOTOpbIE IOMOTAIOT NOJAIePKATh
MOTHBAllMKO JI€Ted K  MOJYyYECHHIO
3HAHUM, HaJaXUBAHUI TO3UTHBHBIX
MEXJIMYHOCTHBIX OTHOILIEHHI B Kjacce,
MIOMOTAIOT YCTaHOBJIEHUIO
noOposkenaTenbHOM — aTMocepbl  BO
BpEMS YPOKa;

opraHu3zanus medcTBa MOTUBHUPOBAHHBIX

W 3pYAUPOBAHHBIX YHAIIUXCA HAJ UX

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

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

https://resh.edu.ru/subject/29/10/

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/
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HCYCIICBAOMIUMHU OJJHOKJIIACCHUKAMMU,
Jaromero MKOJIbHHUKAM COIIMAJIbHO
3HAYMMBIM ONBIT COTPYAHHUUYCCTBA U

B3aMHOM ITOMOIIHU

24

CKOpOoCTh XUMHUYECKOHN peaklnu, €€
3aBUCUMOCTH OT Pa3JIMYHBIX

dakTopoB.Karanus u karain3aTopsl

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

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

https://resh.edu.ru/subject/29/10/

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

25

I'omorennsie u T'CTCPOrCHHBLIC PCAKIINH

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

https://rosuchebnik.ru/material/eor-po-khimii/
https://resh.edu.ru/subject/29/10/

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnovy-gramotnosti

https://media.prosv.ru/fg/

26

Ilpakmuueckaa paboma Ne 1 no
TeMe "BiusHue pa3anuHbIX

(haKTOpOB HAa CKOPOCTh

https://content.edsoo.ru/lab/subject/4/
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XUMHUYECKOU peakuunu'
leamenvhocms  yuumens ¢ yuemom
npocpaAMMbL OCNUMAHUSL:

BKJIFOYEHUE B YPOK UTPOBBIX MPOLEIYP,
KOTOpbIE MIOMOTAIOT OJA/IePKaTh
MOTHBALIMIO  JIeTed K  MOJYyYCHHIO
3HaHUW, HaJAKUBAHUIO TO3UTHBHBIX
MEXJIUYHOCTHBIX OTHOIIICHHH B Kjacce,
IOMOTaloT YCTaHOBJICHUIO
n00poXkenaTeIbHOM  atMocdepsl  BO
BpeMs ypOKa;

opraHuzanus medgcraa
MOTHBUPOBAHHBIX U

SPYAUPOBAHHBIX yUAIINXCS HAJl UX
HEYCIEBAIOIINMU

OJIHOKJIACCHUKAMHU, JAIOIIETO
IIKOJBbHUKAM COLMAJIbHO

3HAYMMBIH OIBIT COTPYTHUYECTBA U

B3aMMHOU ITOMOIIH
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OO6patuMble 1 HEOOpATUMBbIE

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

2 peakuun. XUMUYECKOE PaBHOBECHE U https://rosuchebnik.ru/material/eor-po-khimii/
crocoObl ero cmenienus. [Ipunnun https://resh.edu.ru/subject/29/10/

Jle IaTenwe https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/

Ipakmuueckas paboma Ne 2 1o teme https://content.edsoo.ru/lab/subject/4/
28 "BnusiHue pa3nu4HbIX (AKTOPOB HA

MOJIO)KEHHE XUMUYECKOTO
paBHOBecus"
HeamenvbHocmy ~ yuumens ¢ Yuémom
npocpammbl 60CNUMAHUSA:
BKJIFOUEHHE B YPOK UTPOBBIX IMPOIEAYD,
KOTOpbIE OMOTAIOT NOJAJIePKaTh
MOTHBALIMIO JIeTed K  MOJYyYECHHIO
3HAaHUM, HaJAXKUBAHUIO TO3UTHUBHBIX
MEKJIMYHOCTHBIX OTHOIIIEHUH B KJlacce,
MIOMOTAIOT YCTaHOBJICHUIO

noOpoxkenaTebHOM  aTtMocdepsl  BO
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BpEMS YPOKa;

opraHu3zauus megdcrsa
MOTHBUPOBAHHBIX U 3PYAUPOBAHHBIX
y4YalIuxcs HaJ UX HeyCleBalOIUMU
OJIHOKJIACCHUKAMH, JAIOIIETO
IIKOJIbBHUKAM COLIMAJIbHO 3HAUYMMBIN
OTIBIT COTPYIHUYECTBA U B3aUMHOM

ITIOMOIITN

29

9H€KTpOJ'IPITPI‘-I€CK3ﬂ Jucconuranms.
CunbHbleH ciaalble QJICKTPOJIUTEI.

CrerneHb JUCCOIMALINT

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

https://rosuchebnik.ru/material/eor-po-khimii/
https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

30

HNonHoe nponsseneHrne BOAbL.
Cpenla BOJIHBIX pacTBOPOB.

Bonopoausiit mokazarens (pH)pactBopa

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

https://rosuchebnik.ru/material/eor-po-khimii/
https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnovy-gramotnosti
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https://media.prosv.ru/fg/

I'mpponus conen.

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

! Peaknnn, nporekaronme BpacTBOpax https://rosuchebnik.ru/material/eor-po-khimii/
3JIEKTPOJIUTOB https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/
Ilpakmuueckasa paooma Ne 3 10 https://content.edsoo.ru/lab/subject/4/
32 Teme "XHUMHUYECKHE PEaKkIuu B

pacTBOpax 3JIEKTPOJUTOB"

leamenvnocms ~ yuumens ¢ Y4€MoMm

npocpammvl OCNUMAHUA
BKJIFOUCHHE B YPOK UI'POBBIX IIPOLELYD,
KOTOPBIE IIOMOTAl0T OAJEPKATh
MOTHUBAlUK0  JI€TEd K  MOJYYCHUIO
3HAHWM, HAJAXKWBAHUIO I[TO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOLICHUW B KJacce,
IIOMOTar0T YCTAaHOBIICHUIO

no0poxkenaTeNbHOM  aTtMocdepsl  BO
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BpeMsi ypoKa;opranuzauusi medcrsa
MOTHBHPOBAHHBIX M JPYIWPOBAHHBIX
yyalluxcsli HaJ HUX HEyCHEBAIOIHUMHU
OJITHOKJIACCHUKaMH, JAIOIIETO
IIKOJIbHUKAM  COLIMAJIbHO  3HAYMMBIN

OIIbIT COTPYAHHUYCCTBA U B3aMMHOU

ITIOMOIITN

33

OXHUCIUTETBHO-BOCCTAHOBUTEIIHHBIC

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

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

peaxIum.

Baskueiine oKHCIHTEN | https://resh.edu.ru/subject/29/10/

BOCCTAHOBHUTEIH https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/

34 Merton 37€KTPOHHOTO (JIEKTOHHO- https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

MOHHOT0)0aanca

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

https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnovy-gramotnosti

https://media.prosv.ru/fg/
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35

DIIEKTPOJIN3 pAaCTBOPOB U

pacCIIaBOBBCIICCTB

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

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

https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

36

Pemenue 3a1a4 pa3JIMIHbIX THUIIOB

leamenvnocms ~ yuumens ¢ Y4e€mom

npocpammbl 60CNUMAHUA:
BKJIFOUEHHE B YPOK MTPOBBIX IMPOILEAYD,
KOTOpBIE IOMOTaIoT NOJIIePXKATh
MOTHBAIIUIO J€Tel K  MOJYYCHHUIO
3HAHWM, HAJTAKUBAHUIO TO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOILIEHHI B Kjacce,
OMOTAIOT YCTaHOBJIEHUIO
noOposkenaTebHOM  aTMocepbl  BO

BpEMS YPOKa;

opraHu3anu:Aa HIGCI)CTBa MOTHBHPOBAHHBIX U

SPYAUPOBAHHBIX YUAIIUXCS HAJl UX

http://mmlab.ru/products/chemlab/chemlab.shtml
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HCYCIICBAOMIUMHU OJJHOKJIIACCHUKAMM,
Jaromero MKOJIbHHUKAM COIIMAJIbHO
3HAYMMBIM ONBIT COTPYAHHUUYCCTBA U

B3aMHOM ITOMOIIHU

37

Pemenue 3a1a4 pas3JIMIHbIX TUIIOB

leamenvhocms  yuumens ¢ = Y4€mom

npocpammbl 60CRUMAHUSA:
BKJIFOYEHUE B YPOK UTPOBBIX MPOLELYP,
KOTOpBIE IIOMOTaIOT O IEPXKATH
MOTHBAIlMI0  JETEd K  IOJyYEHHIO
3HAHMM, HAJIAKUBAHWIO TO3UTHBHBIX
MEXJIMYHOCTHBIX OTHOIIECHHM B KJlacce,
IOMOTal0T YCTaHOBJIEHUO
nobpoxenaTesbHOl  aTMochepsl  BO

BpEMS YPOKa;

opraHu3anu:sAa HIG(l)CTBa MOTHBHPOBAHHBIX U

OPYAUPOBAHHBIX ydHallUXCs HAJ UX
HCYCIICBAIOIINMHU OAHOKJIACCHUKAMU,

Jaromero MKOJIbHHUKAM COLMAaJIbHO

http://mmlab.ru/products/chemlab/chemlab.shtml
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3HAYMMBIM ONBIT COTPYAHHUUCCTBA U

B3aUMHOM ITOMOIIHU

38

Cuctematuzaius 1 000011eHUe 3HAHUN
noreme "XuMu4yeckue peakuuu"
leamenvnocms  yuumens ¢ Y4e€mom
npocpammsl OCNUMAHUA:

BKJIFOYEHUE B YPOK UTPOBBIX MPOIEIYD,
KOTOpbIE MIOMOTAIOT MOJ/IePXKATh
MOTHBAallMIO JI€Ted K  MOJYyYECHHIO
3HAHUM, HaJaXUBAHUI TO3UTHBHBIX
MEKJIMYHOCTHBIX OTHOILIEHHI B KJacce,
IOMOTAIOT YCTaHOBJIEHUIO
n00poKenaTeNIbHOW  aTtMocdepsl  BO
BpEMS YPOKa;

opranu3zanus medcTBa MOTUBHUPOBAHHBIX
U 3pYJMPOBAHHBIX yHAIIMXCS HaJ UX
HEYCIEBAaIOUMMH OJTHOKJIACCHUKAMM,
JAIOIIIETO MIKOJIbHUKAM COIIMATBHO

3HAYUMBII OMBIT COTpyAHHUYICCTBA U

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

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

https://resh.edu.ru/subject/29/10/

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/
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B3aMHOM ITOMOIIHU

39 Kounrpouabnas padora Ne 2 o teme

"Xumuueckue peakuuu'"

Hmozo no pazoeny 39

Pa3nen 2. Heopranudeckasi Xumust
Hesamenvhocmo yuumens ¢ yuémom npocpammsl 60CHUMAHUSL:
OCBOCHHE COITMATBHBIX HOPM, IIPABHII ITOBEICHUS, poJiel U (hOPM COIMAILHOM JKU3HU B TPYIIAaX U COOOIIECTBAX;
(dopMupoBaHUE IIECHHOCTH 3JI0POBOTO U 0€30MacCHOT0 00pa3a KU3HH;
YCBOGHUE TIPaBUJ WHIWBHIYaJLHOTO M KOJUIEKTHBHOTO O€30MacCHOTO TIOBEIEHUS B YPE3BBIYAMHBIX CHUTYaIUAX,
YTPOXKAIOIINX KU3HH U 3I0POBBIO JIOICH;
(GopMupoOBaHUE IIETOCTHOTO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIIECTBCHHON
NPaKTHKH,
MHUIIMUPOBAHKE U TIOJIJICPIKKA UCCIICIOBATEIHLCKOM JIEATEIIPHOCTH IKOJIPHIKOB B paMKaX peaanu3aliid UMHU HHIUBUYaTbHBIX
Y TPYNTOBBIX UCCIIEIOBATEIHCKUX IIPOSKTOB, YTO JIAET IMIKOJIbHUKAM BO3MOXXHOCTH PUOOPECTH HABBIK CAMOCTOSTEIHLHOTO
pEIICHHS TEOPETUIECKON MPOOIEMbI, HABBIK TEHEPUPOBAHUS U O(POPMIICHUSI COOCTBEHHBIX HJICH, HABBIK YBAXKUTEIHHOTO
OTHONICHUS K 9Y>KUM HJesIM, 0(hOPMIICHHBIM B paboTax Ipyrux UcciaeaoBaTesield, HaBbIK MyOIuYHOTO BBICTYTUICHUSTICPE]T

ayIUTOPHEN, apIyMEHTUPOBAHUSA U OTCTAMBAHUS CBOEU TOUKH 3PEHUSL.

2.1. Hemerausl (31 gac.)

[MonoxeHne HeEMETALIOB B https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/
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[TeproanyeckoricUCTEME XUMUYECKUX

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

0 anemenToB JI. 1. MenpeneeBa u https://resh.edu.ru/subject/29/10/
OCOOCHHOCTH CTPOEHUS UX https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
aTOMOB. yestestvennonauchnoy-gramotnosti
du3nYEeCKUe CBOMCTBA HEMETAJIJIOB https://media.prosv.ru/fg/
41 Annotponus HEMETaIOB (Ha IpUMepe https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

KHCTI0po/a, cephl, pochopa u https://rosuchebnik.ru/material/eor-po-khimii/

yriaepoza) https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/

4 Bonopon: monydenwne, puzndeckue https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

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

7911070131 https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/

["aJIOreHbl: HAXOXKIECHHUE B IIPUPOJIE, https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

43 | cnocoObInonydYenust, GU3MIECKUe U https://rosuchebnik.ru/material/eor-po-khimii/
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XUMHYECKHUE CBOIMCTBA

https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

l"anoreHoBOAOPOIBI. https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/
44 Baxwneitmue https://rosuchebnik.ru/material/eor-po-khimii/

KHUCJIOPOJCOCPKAIINEC https://resh.edu.ru/subject/29/10/

COEIUHEHNS TaJIOT€HOB https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/

JIa6opaTopHbIe ¥ IPOMBIILIEHHBIE CIOCOObI https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/
45 | momy4eHuns raJoreHoOB. https://rosuchebnik.ru/material/eor-po-khimii/
TIpMMEHEHHETaNOreHOB 1 UX COEIMHEHMIT https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/
Ilpakmuueckan paboma Ne 4. https://content.edsoo.ru/lab/subject/4/
46 PelienneskcriepuMeHTaIbHBIX

3as1a4 no teme "["ajoreHsr"
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Jeamenvnocms  yuumens ¢ y4emom
npoOcpaAMMbL OCNUMAHUSL:

BKIIFOUCHHUE B YPOK MTPOBBIX MPOIEIYD,
KOTOPBIC TIOMOTAIOT TIOJI/IEPIKATh
MOTHBAITUIO  JETEH K  IOJYYCHHIO
3HAHWHA, HAJTAKUBAHWIO TIO3UTHBHBIX
MEXJITMYHOCTHBIX OTHOIIICHHHM B KJlacce,
TIOMOTafOT YCTaHOBJICHUIO
n00poXkenaTeNIbHOM — atMocdepbl  BO
BpeMSs ypOKa;

opranu3zanus medcrsa
MOTHBUPOBAHHBIX U 3PYAUPOBAHHBIX
yUYalIuxcsi HaJl MX HEYCIeBAIOIUMU
OJTHOKJIACCHUKAMH, JTAIOIIETO
IIKOJIbHUKAM COIIMAIbHO 3HAYUMBIi
OTIBIT COTPYITHMYECTBA U B3aUMHOMN

IIOMOIIH

47

Kucnopona: nabopatopusie u

IIPOMBIIIJICHHBIC CITOCOOBI IMOJIYUCHUA,

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

https://rosuchebnik.ru/material/eor-po-khimii/
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bu3nYecKue U XUMHUYECKUE CBOMCTBA.
O30H.

IIprMeHeHune Kucaopoaa u 030Ha

https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

48

OKCI/IIIBI " TICPOKCUBI

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

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

https://resh.edu.ru/subject/29/10/

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

49

Pemenue 3a1a4 pa3iMyHbIX TUIIOB
Jeamenvnocms  yuumena ¢
npocpammvl OCNUMAHUA:

BKJIIOUCHUE B YPOK UT'POBBIX IIPOLELYD,
KOTOpBIE

nmomMoraroT [moaacpKaTb

MOTHBAIIUIO I[GT@IZ K IMOJIYUYCHHIO
3H3HPII>1, HagdaXUBaHUIO ITO3MTHBHBIX
MEXXJINYHOCTHBIX OTHOIICHUM B KJ1acce,

IIOMOrarOT YCTAHOBJICHHUIO

YUeémom

http://mmlab.ru/products/chemlab/chemlab.shtml
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noOposkenaTeNbHOM  aTMocepbl  BO
BpEMS YPOKA;

opraHu3zanus medcrsa MOTUBUPOBAHHBIX U
SPYAMPOBAHHBIX YYAIIUXCA HaJ UX
HEYCIEBAIOIIUMHU OJHOKIACCHUKAMH,
JAIOIIETO MIKOJIBbHUKAM COLIMAIBHO
3HAYMMBIN OIBIT COTPYTHUYECTBA U

B3aUMHOM ITIOMOIITH

Cepa: HaxOXAEHHUE B PUPOJIE, CITOCOOBI

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

50 | nonyuenns, ¢pusmueckue u https://rosuchebnik.ru/material/eor-po-khimii/

XUMUYeCKHe CBOiCTRA https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/

51 | Ceposogopon, cyab(umsl https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

https://rosuchebnik.ru/material/eor-po-khimii/
https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnovy-gramotnosti
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https://media.prosv.ru/fg/

Kucnopoaconepxaimue coequHeHus

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

72 CEpBHI. https://rosuchebnik.ru/material/eor-po-khimii/
OcoGEHHOCTH CBOMCTB CEPHOM KHCIIOTHI https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/
53 Ilpaxmuueckan paboma Ne 5. Pemienue https://content.edsoo.ru/lab/subject/4/

AKCIIEpUMEHTANbHBIX 3a7a4 1o TeMe "Cepa
" €€ coenuHeHus"

HeamenvbHocmy  yuumens ¢ yuémom
npocpammbl 60CNUMAHUSA:

BKJIFOUEHHE B YPOK UTPOBBIX MPOIEAYD,
KOTOpbIE OMOTAIOT NOJAJIePKaTh
MOTHBALIMIO  JIeTed K  MOJYyYECHHIO
3HAaHUM, HaJKUBAHUIO TO3UTHBHBIX
MEKJIMYHOCTHBIX OTHOIIIEHUH B KJlacce,
MIOMOTAIOT YCTaHOBJICHUIO

noOpoxkenaTeibHOM  aTtMocdepsl  BO
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BpEMsI YPOKa;

opranu3zanus medcrsa MOTUBUPOBAHHBIX U
APYAMPOBAHHBIX YYAIIUXCA HAJ UX
HEYCIIEBAIOLMMH OJJTHOKJIIACCHUKAMM,
JAIOIIETO IMIKOJIBbHUKAM COLIMAIBHO
3HAYMMBIN OIBIT COTPYIHUYECTBA U

B3aUMHOM ITIOMOIITH

A30T: HAXOXKJEHUE B IIPUPOJIE, CIIOCOODI

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

54 | nonyuenus, Qusndeckue u https://rosuchebnik.ru/material/eor-po-khimii/

XUMHUYECKHE CBOMCTRA. https://resh.edu.ru/subject/29/10/

AMMUAK, HUTPH/IBI https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/

55 Kucnopoaconepxamue coefUHEHUS https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

a3oTa.

OCOOEHHOCTH CBOMCTB a30THOMU KUCIOTHI

https://rosuchebnik.ru/material/eor-po-khimii/
https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnovy-gramotnosti

https://media.prosv.ru/fg/
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IIprumeHenue a3ora u ero

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

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

A3oTHbIE y100peHus https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/

dochop: HaXOKICHHUE B IIPUPO/IE, https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

57 | cnocobbInonyuenus, GU3NIECKUE U https://rosuchebnik.ru/material/eor-po-khimii/
XUMUYECKHE https://resh.edu.ru/subject/29/10/
CBOMCTBA. https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
dochuas u Gochun yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/
53 Oxcunel dpocdopa, https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/
dochopcoaepKamue KUCIOTHI. https://rosuchebnik.ru/material/eor-po-khimii/

Conu pocdopHOIt KUCTOTHI https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/

59 [Tpumenenue dpocdopa u ero https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/
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COETMHEHU.

®docdopubie yanoOpeHus

https://rosuchebnik.ru/material/eor-po-khimii/
https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

60

Ilpaxkmuueckasa paboma Ne 6. PemieHnue

AKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME

"AzoT udocdop u ux coenuHeHus"
HesamenvbHocmy  yuumens ¢ yuémom
npocpammbl 60CNUMAHUA:
BKJIFOUEHHE B YPOK UTPOBBIX IMPOILEAYD,
KOTOpBIE IOMOTaI0T HOJIIEPXKATh
MOTHBAIIUIO JeTe K  MOJYYCHHIO
3HAaHUM, HaJTAKUBAHUIO TO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOIICHUM B Kjacce,
OMOTaloT YCTaHOBJIEHUO
nobpoxenaTenpHOil  aTMochepsl  BO
BpEMsI YpOKa;

opraHu3anu:sa IlIe(i)CTBa MOTHBHPOBAHHBIX

https://content.edsoo.ru/lab/subject/4/
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U SPYAUPOBAHHLIX YUAIIUXCA HAl UX
HCYCIICBAIOMIUMHU OJJHOKJIACCHUKAMMU,
JAaroero MKOJIbHUKAM COIIMAJIbHO
3HAYMMBIM ONBIT COTPYAHHUUYCCTBA U

B3aUMHOM IIOMOIITH

VYriepos: Hax0XJICHHUE B IPUPO/IE,

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

61 | amnorponnsle MoguduKanuy; GU3MIECKUE https://rosuchebnik.ru/material/eor-po-khimii/

U XHMHUYECKHE CBONCTBA, IPUMEHEHHE https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/

2 Oxkcup yrnepona(Il), oxcun https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/
yraepona(IV),yronbHas kuciora u eé https://rosuchebnik.ru/material/eor-po-khimii/

COJH https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/

63 | Pemenne 3ama4 pa3IuvHBIX THIIOB http://mmlab.ru/products/chemlab/chemlab.shtml

Jesmenvnocms  yyumena ¢ Yuémom
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npocpammvl 60CNUMAHUA:
BKJIFOYEHHE B YPOK HUTPOBBIX MPOLEAYD,
KOTOpBIE IIOMOT 0T MO JIEPKATh
MOTHUBALMI0 JETeU K  IIOJYYECHUIO
3HaHUM, HaAJAXKUBAHUIO TO3UTUBHBIX
MEKJIMYHOCTHBIX OTHOLICHUW B KJIacce,
IIOMOTar0T YCTAHOBJICHUIO
noOposkenaTesibHOM  aTMocdepbl  BO

BpeMs YpOKa;

opraHu3anu:Ada HIG(i)CTBa MOTHUBHUPOBAHHBIX U

SPYAUPOBAHHBIX YYalIUXCS HAJ UX
HEYCHEBAIOIIMMU OJTHOKJIACCHUKAMMU,
JIAIOIIET0 IIKOJbHUKAM COIMAIbLHO
3HAYUMBIN OIBIT COTPYAHUYECTBA U

B3aMMHOU ITOMOIIH

64

Kpemnmnii: Haxox1eHue B IpUpo/Ie,
CITOCOOBITIONTYUCHUS, (PU3HUCCKUE U

XUMHAUYECKHUE CBOUCTBA

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

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

https://resh.edu.ru/subject/29/10/

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
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yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

65 | Okcup kpemuusi(I1V), kpemHuEBast KUCIOTA, https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

CUJIMKATHI https://rosuchebnik.ru/material/eor-po-khimii/
https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/

66 [IprMeHeHne KpeMHUS U €T0 https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

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

CrexJi0, €ro mojay4eHue, BUAbl CTEKIIA https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/

67 | Pemienne 3ama4 pa3IuvHBIX THIIOB http://mmlab.ru/products/chemlab/chemlab.shtml

Jeamenvnocms ~ yuumens ¢ YUEMom
npocpamMmsl GOCNUMAHUA:
BKJIFOYEHUE B YPOK UTPOBBIX MPOLEAYP,

KOTOPEBIC ImoMoraroT noaacpKarb
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MOTUBALlUK0  JETEM K  IIOJYYCHUIO
3HAaHUM, HaAJAXKUBAHUIO TO3UTUBHBIX
MEKJIMYHOCTHBIX OTHOLIEHUU B KJIacce,
IIOMOTat0T YCTaHOBJICHUIO
noOposkenaTesbHOM  aTMocdepbl  BO
BpEMS YPOKa;

opraHuzanus me@cTsa MOTUBUPOBAHHBIX U
SPYAUPOBAHHBIX YUAIIUXCS HAJl UX
HEYCIIEBAIOIIMMH OJTHOKIIACCHUKAMHU,
JAFOIIEr0 IIKOJIBHUKAM COLMAJIBHO
3HAYUMBIU OIIBIT COTPYAHUYECTBA U

B3aMHOU ITOMOIIH

68

Cucremaruzanusa U 0000IeHNEe 3HAHUN
nmoreMe "Hemeramier"

Jlesmenvnocmos  yyumens ¢ yuémom
npPoCPaAMMbBL BOCNUMAHUL:

BKJIFOUCHUE B YPOK UTPOBBIX MPOIEIYD,
KOTOPBIE IIOMOTal0T O/I/ICPKATh

MOTHBAIIUIO I[eTeﬁ K IMOJTYUYCHHIO

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

https://rosuchebnik.ru/material/eor-po-khimii/
https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnovy-gramotnosti

https://media.prosv.ru/fg/

120




3HAHWM, HaJTaKUBAHUIO TMO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOILIEHHM B Kilacce,
IIOMOT' 0T YCTaHOBJICHUIO
no0poxkenaTesbHON  aTMocepsl  BO
BpeMsl YpOKa;

opranu3zanus medcrsa MOTUBHUPOBAHHBIX
U PYAUPOBAHHBIX YUAIIUXCS HAJl UX
HEYCINEeBaIOUMMHU OJTHOKJIACCHUKAMH,
JAIOLIEr0 NIKOJIBHUKAM COLIMAIBHO
3HAYUMBIH OIBIT COTPYIHUYECTBA U

B3aMHOM ITOMOIITH

69 Kountpouabnast padora Ne 3 o teme
"Hemeramisr"
70 AHanu3 pe3yJIbTaTOB KOHTPOJILHOU https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

PabOTHI, KOPPEKITHS OITHOOK

https://rosuchebnik.ru/material/eor-po-khimii/
https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnovy-gramotnosti

https://media.prosv.ru/fg/
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2.2. MeTasuibl (23 yac.)

IlonoxxeHue MeTAJLIIOB B

[TepuoandeckoricuCTEME XUMUYECKUX

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

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

" 3JIEMEHTOB. https://resh.edu.ru/subject/29/10/

OCOOEHHOCTH CTPOEHUS IJIEKTPOHHBIX https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

0GOIOUEK ATOMOB METAILIOB yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/

7 O6mue pusnyeckue CBONCTBA https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

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

[IpumeneHue MeTaIoB B OBITY U https://resh.edu.ru/subject/29/10/

TEXHUKE https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/

73 | CIuiaBbl METAJLIOB. https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

Koppo3sus metamios

https://rosuchebnik.ru/material/eor-po-khimii/
https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnovy-gramotnosti

https://media.prosv.ru/fg/

122




74

Pemenue 3amau Pa3JINYHBIX TUIIOB

Jeamenvnocms  yuumens ¢ yuemom

npocpamMmuvl OCHUMAHUSL.
BKIIFOUCHHUE B YPOK MTPOBBIX IMPOIECAYD,
KOTOpPBIC NIOMOTAIOT  TOJJIEPKATh
MOTHBAITUIO JE€TEH K  IOJYYCHHIO
3HAHWH, HAJTAKUBAHWIO TIO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOIIICHHHM B KJlacce,
TIOMOTafOT YCTaHOBJICHUIO
n00poXkenaTeNIbHOM  atMocdepsl  BO

BpeMSs ypOKa;

opranu3zanus medcrsa MOTUBHPOBAHHBIX U

3pPYAMPOBAHHBIX YUYaLUXCs HAJ UX
HEYCIICBAIOIIMMH OJTHOKJIACCHUKAMHU,
JAFOIIEr0 MIKOJIBHUKAM COIMAJIBHO
3HAYUMBIW OIBIT COTPYAHUYECTBA U

B3aMMHOU ITOMOIIH

http://mmlab.ru/products/chemlab/chemlab.shtml

75

DNEKTPOXUMHUYECKUI P

HaNpsDKEHWM  METaJUIOB.

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

https://rosuchebnik.ru/material/eor-po-khimii/
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O61ue crnocoObl MOJy4eHUSI METaJJIOB

https://resh.edu.ru/subject/29/10/

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

O61mas xapakrepucTrka MetamuioB [A-
rpyminbl [lepruogudeckoi CUCTEMBI

XUMHUYECKHX 3JIEMEHTOB. Hatpuit n

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

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

https://resh.edu.ru/subject/29/10/

76 | xanmii: nonydenue, pU3NUECKUE U https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
XMMUYECKUE CBOMCTBA, IPUMEHEHUE yestestvennonauchnoy-gramotnosti
IPOCTHIX BEIECTB M UX COEIMHEHUN https://media.prosv.ru/fg/

77 OO1m1ast XapaKTEpUCTHKA METAIIJIOB https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/
ITA-rpynms Iepuomndeckoit https://rosuchebnik.ru/material/eor-po-khimii/
CUCTEMBI XMMUYECKUX DJIEMEHTOB. https://resh.edu.ru/subject/29/10/
Marnuii ¥ KaJablHii: OJydeHHUE, https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
(GU3NIECKHUE MXUMUIECKHE yestestvennonauchnoy-gramotnosti
CBOWCTBA, IPUMEHEHHUE TTPOCTHIX https://media.prosv.ru/fg/
BEILECTB U UX COCAUHEHNN

78 | KECcTKOCTH BOJKI U CIIOCOOBI €€ YCTpaHEHU s https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

https://rosuchebnik.ru/material/eor-po-khimii/
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https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

AJNIOMUHUN: TONy4eHue, PU3NYECKue

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

I UXMMHYECKHE CBOMCTBA, IPUMEHEHUE https://rosuchebnik.ru/material/eor-po-khimii/
https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/

AMQOTEpHBIE CBOICTBA OKCH/IA U https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

20 TUIPOKCHA ATIOMUHHS, https://rosuchebnik.ru/material/eor-po-khimii/

THIPOKCOKOMILIEKCHI aJJFOMHHUS, https://resh.edu.ru/subject/29/10/

UX TpUMEHEHHUE https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/

81 | Pemnenwne 3ama4 pa3aIuvHbBIX THIIOB http://mmlab.ru/products/chemlab/chemlab.shtml

ﬂeﬂmeﬂbHOCWlb ydyumeiiAi

npozcpammbsvl 60CRUMAHUA.

c

YVUEMom
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BKJIFOYEHHE B YPOK HUIPOBBIX MPOLEAYD,
KOTOpBIE IIOMOTAt0T MOJIJIEPKATh
MOTHUBALMI0 JETeU K  IIOJYYECHUIO
3HaHUM, HaAJAXKUBAHUIO TIO3UTUBHBIX
MEKJIMYHOCTHBIX OTHOLICHUW B KJIacce,
IIOMOTal0T YCTAHOBJICHUIO
noOposkenaTesbHOM  aTMocepbl  BO
BpEMS YPOKa;

opranu3zanus medcrsa MOTUBUPOBAHHBIX U
3PYAMPOBAHHBIX YYalUXCs HAJ UX
HEYCIIEBAIOIIMMH OJTHOKIIACCHUKAMHU,
JAFOIIEr0 MIKOJIBHUKAM COLMAJIBHO
3HAYUMBIU OIBIT COTPYAHUYECTBA U

B3aMHOU ITOMOIIH

82

Ilpakmuueckan padoma Ne 7. Pemienue
AKCHEPUMEHTAIBHBIX 3374 110 TEME
"Mertasibl riaaBHbIX noarpymnmn'
Lesamenvbnocmvy ~ yuumena ¢ y4émom

npozcpammsvl 60CNUMAHUA.’

https://content.edsoo.ru/lab/subject/4/
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BKJIFOYEHUE B YPOK MPOLENYpP, KOTOPBIE
IOMOTAOT  MOJAJEPkKaTb MOTHUBALMIO
JeTen K IIOJIy4YECHUIO 3HAHUM,
HaJa>KUBaHUIO MTO3UTUBHBIX
MEKJIMYHOCTHBIX OTHOILLIEHHI B KJacce,
IIOMOTal0T YCTaHOBIICHUIO
no0poxenaTeNbHON  aTMochepsl  BO
BpEMS YPOKa;

opranuzanus megcrsa
MOTHBUPOBAaHHBIX U

SPYAUPOBAHHBIX yUYaIIMXCSA HAJl UX
HEYCIIEBaOUUMHU

OJIHOKJIACCHUKAMM, JTAIOLIEr0
IIKOJIbHUKAM COLIMAJIbHO 3HAYNMBbIN
OIBIT COTPYXHUYECTBA U B3aUMHOU

IIOMOIIH

83

OO6mr1ast XxapakTepUCTHKA METAIIOB
no0ouHbIX oarpynn (b-rpymm)

[Tepunoanuueckoit cucTeMbl

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

https://rosuchebnik.ru/material/eor-po-khimii/
https://resh.edu.ru/subject/29/10/
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XUMHNYCCKUX JJICMCHTOB

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

dusnueckue U1 XUMHYECKUE CBOMCTBA

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

. XpOMaH €ro COEUHEHNI, NX TPUMEHEHHE https://rosuchebnik.ru/material/eor-po-khimii/
https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/

Baxwueiimne coeTuHEHN MapraHia. https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

85 | [lepmaHTraHaT Kajaus, €ro https://rosuchebnik.ru/material/eor-po-khimii/

OKHCJIUTEJIbHBIC CBOMCTBA https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/

du3nYecKue U XUMHUYECKHUE CBOMCTBA https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

86 | skene3au ero COeIMHCHMIA. https://rosuchebnik.ru/material/eor-po-khimii/

[Tony4yeHnne u npuMEHEHNE CILUIABOB JKEJIe3a

https://resh.edu.ru/subject/29/10/

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
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yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

87 | ®usnueckue U XUMAYECKHUE CBOMCTBA MEIU https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/
U €€ COeTMHEHNH, UX IPUMEHEHHE https://rosuchebnik.ru/material/eor-po-khimii/
https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/
dusznyeckue U XMMUYECKUE CBOMCTBA https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/
88 | LMHKAW €ro cOeAMHEHN, X MPUMEHEHHE. https://rosuchebnik.ru/material/eor-po-khimii/
['MIpOKCOKOMILIEKCHI ITMHKA https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/
Ilpakmuueckan padoma Ne 8. https://content.edsoo.ru/lab/subject/4/
89 | PemeHneskcnepuMEHTAIbHBIX 3a/1a4

o teme "MeTtaiuibl TOOOYHBIX
noArpymnm"

lesmenvnocms  yyumena ¢ Yuémom
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npocpammvl 60CNUMAHUA:
BKJIFOYEHHE B YPOK HUTPOBBIX MPOLEAYD,
KOTOpBIE IIOMOT 0T MO JIEPKATh
MOTHUBALMI0 JETeU K  IIOJYYECHUIO
3HaHUM, HaAJAXKUBAHUIO TO3UTUBHBIX
MEKJIMYHOCTHBIX OTHOLICHUW B KJIacce,
IIOMOTar0T YCTAHOBJICHUIO
noOposkenaTesibHOM  aTMocdepbl  BO
BpEMsl ypOKa;

opranu3zanus medcrsa
MOTHUBUPOBAaHHBIX U 3PYIUPOBAHHBIX
yYalIMXCs HaJ UX HEYCIICBAIOIIUMHU
OJIHOKJIACCHUKAMU, JTarOLIEro
IIKOJIbHUKAM COLHUAIIBHO 3HAYMMBIN
ONBIT COTPYIHUYECTBA U B3aUMHOMN

IIOMOIIH

90

Pemrenne 3aau pa3munyHbIX THIIOB
lesmenvnocms  yyumena ¢ Yuémom

npozcpammbsvl 60CRUMAHUA.

http://mmlab.ru/products/chemlab/chemlab.shtml
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BKJIFOYEHHE B YPOK HUIPOBBIX MPOLEAYD,
KOTOpBIE IIOMOTAt0T MOJIJIEPKATh
MOTHUBALMI0 JETeU K  IIOJYYECHUIO
3HaHUM, HaAJAXKUBAHUIO TIO3UTUBHBIX
MEKJIMYHOCTHBIX OTHOLICHUW B KJIacce,
IIOMOTal0T YCTAHOBJICHUIO
noOposkenaTesbHOM  aTMocepbl  BO
BpEMS YPOKa;

opranu3zanus medcrsa MOTUBUPOBAHHBIX U
3PYAMPOBAHHBIX YYalUXCs HAJ UX
HEYCIIEBAIOIIMMH OJTHOKIIACCHUKAMHU,
JAFOLIEr0 MIKOJIBHUKAM COLMAJIbHO
3HAYUMBIU OIBIT COTPYAHUYECTBA U

B3aMHOU ITOMOIIH

91

O000I11IeHNE U CHCTEMATH3aLIUS
M3y4eHHOroMaTepuasa 1o TeMe

"MeTaiuier"

Jlesmenvnocms  yyumens ¢ yuémom

npozcpammsvl 60CNUMAHUA.

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

https://rosuchebnik.ru/material/eor-po-khimii/
https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnovy-gramotnosti
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BKJIFOYEHHE B YPOK HUIPOBBIX MPOLEAYD,
KOTOpBIE IIOMOTAt0T MOJIJIEPKATh
MOTHUBALMI0 JETeU K  IIOJYYECHUIO
3HaHUM, HaAJAXKUBAHUIO TIO3UTUBHBIX
MEKJIMYHOCTHBIX OTHOLICHUW B KJIacce,
IIOMOTal0T YCTAHOBJICHUIO
noOposkenaTesbHOM  aTMocepbl  BO
BpEMS YPOKa;

opranu3zanus medcrsa MOTUBUPOBAHHBIX
Y OPYIMPOBAHHBIX YYalUXCs HaJ UX
HEYCIIEBAIOIIMMH OJTHOKIIACCHUKAMHU,
JAFOIIEro IMIKOJIBHUKAM COLMAJIbHO
3HAYUMBIU OIBIT COTPYAHUYECTBA U

B3aMMHOU ITOMOIIH

https://media.prosv.ru/fg/

92 | KourpoJabHas padora Ne 4 o teme
"Mertanibt"
93 AHam3 pe3ysbTaTOB KOHTPOJIBHOU https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/3/

PabOTHI, KOPPEKITUS OMHUOOK

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

https://resh.edu.ru/subject/29/10/
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https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

Hmozo no pazoeny

54

Pa3zgea 3. XuMus u ;Ku3Hb

ﬂeﬂmeﬂbHOCmb ydyumeiiid ¢ yllén”lOM npoepammsbl 60CNUMAHUA.

CO3JaHHC 6J'I&I‘OHpPI$ITHLIX yCJ'IOBI/Iﬁ AJIs1 pa3sBUTHA HCHHOCTHBIX OTHOIICHUM:

- K IpUpPOJAC KaK UCTOYHUKY KHN3HU HA 3CMJ'I€, OCHOBC CaMOTI0 €€ CyIcCTBOBaHU:I, Hyﬁ(}lalomeﬁCH B3alllUTC U

IMOCTOAHHOM BHUMAHHHU CO CTOPOHBI YCJIOBCKA,

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

KpPOTIOTIIUBOTO, HO YBJIEKATEIILHOTO Y4EOHOTO Tpyia

3.1. MeToabl NO3HAHMS B XUMHUHU. XMMHS M KU3Hb (9 yac)

4

Ponb xumuu B obecrieueHun
YCTOMYMBOTOpAa3BUTHUS YEIIOBEYECTBA.
[ToHATHE O HAYYHBIX METOAAX

HCCICOAOBaHUs BCIICCTB

https://edsoo.ru/metodicheskie-posobivya-i-

1 rekomendaczii/3/

https://rosuchebnik.ru/material/eor-po-khimii/
https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnovy-gramotnosti

https://media.prosv.ru/fg/
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HaquBIe IMPHUHIOUIIBI OpraHru3anuu

XUMHYCCKOIO ITPOU3BOACTBA.

https://edsoo.ru/metodicheskie-posobiya-i-

rekomendaczii/3/

» [TpOMBINIICHHBIC CITOCOOBI TOTYYSHUS https://rosuchebnik.ru/material/eor-po-khimii/

Ba)KHEHUIIUX BELICCTB https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/

06 XHUMHUYECKOE 3arpsi3HEHUE https://edsoo.ru/metodicheskie-posobiya-i-

OKpYKaromIeH Cpe bl U €ro rekomendaczii/3/

[IOCJIEICTBUS https://rosuchebnik.ru/material/eor-po-khimii/
https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/

97 XUMHUS U 3I0POBBE YETIOBEKA. https://edsoo.ru/metodicheskie-posobiya-i-

JlekapcTBEHHBIE CpeCTBA

rekomendaczii/3/

https://rosuchebnik.ru/material/eor-po-khimii/
https://resh.edu.ru/subject/29/10/

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
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yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

XUMUS IIUIIHA.

https://edsoo.ru/metodicheskie-posobiya-i-

8 Posnp xumnu B 00ecrieueHNH MUILIEBONI rekomendaczii/3/

0e30MmacHOCTH https://rosuchebnik.ru/material/eor-po-khimii/
https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/

99 Kocmernueckue u napdromepHbie https://edsoo.ru/metodicheskie-posobiya-i-

CpeJcTBa. rekomendaczii/3/

BerroBast xumust https://rosuchebnik.ru/material/eor-po-khimii/
https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti
https://media.prosv.ru/fg/

XuMUst B CTPOUTEILCTBE. https://edsoo.ru/metodicheskie-posobiya-i-

100 | Baxnelimue crpoutensbHbie 1 rekomendaczii/3/

KOHCTPYKIHMOHHBIC MAaTCpHUaJibl

https://rosuchebnik.ru/material/eor-po-khimii/
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https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

101

XHUMHS B CEJIbCKOM XO3SIMCTBE.
OpI‘&HH‘I@CKI/IC U MUHCPAJIBHBIC

ynoOpeHus

https://edsoo.ru/metodicheskie-posobiya-i-

rekomendaczii/3/

https://rosuchebnik.ru/material/eor-po-khimii/
https://resh.edu.ru/subject/29/10/

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnoy-gramotnosti

https://media.prosv.ru/fg/

102

CucreMaTu3aius 1 0000IIeHIE 3HAHNI
IIOTEME.

Jesmenvnocmv  yuumens ¢ YuEmMom
npocpamMMbl OCNUMAHUSL:

BKJIFOUCHUE B YPOK UTPOBBIX MPOIEIYD,
KOTOpBIC IIOMOTarT O/I/ICPKATh
MOTHBAIIMIO JIETEH K  TMOJYYCHHUIO

3HaHHﬁ, HagdaXUBAaHUIO ITO3UTHBHBIX

https://edsoo.ru/metodicheskie-posobivya-i-

rekomendaczii/3/

https://rosuchebnik.ru/material/eor-po-khimii/
https://resh.edu.ru/subject/29/10/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-

yestestvennonauchnovy-gramotnosti

https://media.prosv.ru/fg/
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MEXJIMYHOCTHBIX OTHOILICHHWI B Kiacce,
IIOMOT' 0T YCTaHOBJICHUIO
no0poxkenaTesNbHON  aTMocepsl  BO
BpeMsI YPOKa;

opranuzanus medcTBa MOTUBHPOBAHHBIX
Y 3PYIUPOBAHHBIX YUAIINXCS HAJ UX
HEYCIMEeBaIOUMMHU OJTHOKJIACCHUKAMH,
JAIOIIETO IKOJIBHUKAM COLIMAIIBHO
3HAYUMBIN OIBIT COTPYAHUUYECTBA U

B3aMHOM ITOMOIITH

Hmozo no pazoeny 9
OBILIEE KOJIMYECTBO 102
YACOB 11O ITPOI'PAMME
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