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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XUMUM Ha YPOBHE OCHOBHOro oOIIEero oOpa3zoBaHuUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMII K pe3yJdbTaTaM OCBOCHHUS OCHOBHOMU
o0pa3oBaTenbHON MPOrpPaMMbl OCHOBHOTO OOIIETO 00pa30BaHMs, MPECTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (eiepaibHON pabouei MporpaMMbl BOCITUTAHUS
M C Yy4€TOM KOHUEMUUU TMpenojaBaHusi ydyeOHOro mpeaMera «XuMHUs» B
oOpa3zoBaTebHbIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma mo xuMumM JaéT TPEACTABICHHE O IENsIX, OOIed cTpareruu
oOy4eHHs, BOCIHUTAHWS W PA3BUTHS OOYYAIONMIUXCS CPEICTBAMH Y4eOHOTO
npeamera, YCTaHABJIMBAECT 00s13aTeNIbHOE IpEAMETHOE COJZIepKaHue,
OpeAyCMaTpPUBAET PACHOPEACICHUE €ro IO KilaccaM M CTPYKTYPUPOBAaHHUE IIO
pazielaM W TEeMaM MpOorpaMMbl MO XHUMHUH, ONPEACISIET KOJUYECTBEHHBbIE U
KaueCTBEHHbIEC XapaKTEPUCTUKH COAEpKaHUS, PEKOMEHIYEMYIO
MOCIEAOBATEAbHOCTh  M3YYEHUS] XUMHM C y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBfI3€H, JIOTMKA Y4eOHOro Mpolecca, BO3PACTHBIX
0CcOOEHHOCTEW  0O0ydwarolmuxcsi, ONpelesieT BO3MOXKHOCTM  MpeaMera s
peanu3anuu TpeOOBaHUI K pe3yJabTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTesbHOMN
MporpamMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHus, a TakKe TPeOOBaHMM K
pe3yibTaraM o0y4eHUs: XUMUU Ha YPOBHE IIeJIel U3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB y4e€OHO-IO3HABATEIbHOU JAEATEILHOCTH OOYYalomerocs IO OCBOEHHUIO
y4eOHOTr0 CO/IepKaHMUs.

3HaHWE XWMHH CIY>KAT OCHOBOM [jIsi (POPMHUPOBAHUS MHUPOBO33PEHUS
00y4Jaromierocs, ero MpeACTaBIeHUH O MaTepUATbHOM EIUHCTBE MHUPA, BAXKHYIO
poJib UrpatroT (HopMUpyeMble XHMHEH NpPEACTaBICHUS O B3aUMOINPEBPALIECHUIX
SHEPrUud U 00 DBOJIOLMU BEIIECTB B NPHUPOJAE, O MyTSIX PEHICHUS TJI00ATbHBIX
npo0JieM YCTOMYMBOTO pPa3BUTHUSI YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETHUECKOM,
MUIIEBOIN M KOJIOTHUECKON 0€30MacCHOCTH, MPOOJIeM 3IpaBOOXPAaHEHUS.

N3yuenue xumumu:

CIIOCOOCTBYET  pealiu3allid  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTHUS U
(dbopMUpOBaHUS KYJIBTYpPbI JUYHOCTH, €€ 001IeH U PYHKIIMOHAIIBHON I'PaMOTHOCTH;

BHOCUT BKJaJ B (POPMUPOBAHWE MBINUICHUS W TBOPUYECKHX CIIOCOOHOCTEH
oOydJaronmxcsi, HABBIKOB WX  CaMOCTOSTEIbHON  yd4eOHOW  JesTEeIhHOCTH,
AKCIIEPUMEHTAJIBHBIX M HUCCJENI0BATENbCKUX YMEHHUM, HEOOXOJUMBIX KakK B
OBCEAHEBHOM KU3HU, TaK U B IPO(PECCHOHATILHOM €SI TEIbHOCTH;

3HAKOMHUT CO CIEeNU(PUKON HAyYHOTO MBIIIICHUS, 3aKJIaJbIBACT OCHOBBI
LIEJIOCTHOTO B3TJIA/Ia HA €AMHCTBO NMPUPOJIbI U YEIOBEKA, SBJISIETCS OTBETCTBEHHBIM
sTanoM B (OPMHUPOBAHUN €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYaIONUXCS;



crocoOCTBYeT (POPMHPOBAHUIO IIEHHOCTHOIO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K IIPUPOJE, K YEITOBEKY, BHOCUT CBOM BKJIAJl B SKOJIOTUYECKOE
o0pa3oBaHUE 00yJArOITUXCSI.

JlanHbie HarpaBieHUss B OOy4YEHHMM XUMHUU OOECIEUMBAIOTCS CHEIU(PUKON
colepkaHusi ~ ydeOHOTO  TpeAMeTa, KOTOPBIM  SBISETCS  MMEJaroTHYeCKu
aJIalITHPOBAHHBIM OTpa)KeHUEM 0a30BOI HAyKH XMMHUU Ha ONPEEIEHHOM dTane eé
pa3BUTHSL.

Kypc xumMuu Ha ypoBHE OCHOBHOTrO 0OIIEro oOpa3oBaHUs OPUEHTHUPOBAH Ha
OCBOCHHME OOYYaIOIIMMHCS CUCTEMbI MEPBOHAYAIBHBIX MOHSATUM XUMHUHU, OCHOB
HEOPraHUYECKOW XUMHM UM  HEKOTOPBhIX OTJENbHBIX 3HAUYUMBIX IOHATHUI
OPTraHUYECKON XUMHH.

CtpykTypa cojaepxaHusi IporpamMmbl MO XUMUU CHOPMHpPOBAHA HAa OCHOBE
CUCTEMHOro mnonaxoga K €€ mzyueHuro. CoaeprKaHUE€ CKIIAJIBIBAETCS U3 CHCTEMBI
MOHATUNA O XUMHYECKOM 3JIEMEHTE M BELIECTBE U CUCTEMBI OHATHN O XUMUYECKON
peakmmu. OO0€ OTH CHUCTEMBI CTPYKTYpHO OPraHU30BaHbl IO MPUHITUITY
MOCJIEIOBATEIBbHOTO Pa3BUTHSI 3HAHUKA HA OCHOBE TEOPETHUYECKHMX IPEICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepunoanueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOMU CBSI3H;

— TMpeACTaBICHUN 00 DIEKTPOJUTUYECKON JTUCCOIMAIIMU  BEIIECTB B
pacTBoOpax.

TeopeTnueckne 3HaHUA pPacCMaTPUBAIOTCS HA OCHOBE JMIIUPUYECKHU
MOJTYYCHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIHLHO OT OJHOTO
YPOBHSI K IPyrOMY, BBITIOTHSSA PYHKITUU OOBSICHEHUS 1 MMPOTHO3UPOBAHUS CBOWCTB,
CTPOEHHUS U BO3MOXKHOCTEW MPAKTUYECKOTO MPUMEHEHHS U MOJTYUYCHUS N3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHH  CIOCOOCTBYeT  (POpMUPOBAHUIO
IIPEACTABICHUS] O XUMHUYECKON COCTABIAIOIIEH HAYYHOM KapTUHBI MUpPA B JIOTHUKE
€€ CUCTEMHOM MTPUPObI, HEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHUs B Hayke. M3ydeHuWe XUMUU MPOUCXOAUT C NPUBJICYEHUEM 3HAHUN W3
paHee M3YYEHHBIX Y4YEOHBIX mpeameToB: «Oxpyxarouid mup», «buomorus. 5-7
KJ1acch» U «Pusmuka. 7 Kiaacey.

[Ipy wW3yyeHWHM XUMHUHU TPOUCXOTUT (HOPMUPOBAHWE 3HAHUA OCHOB
XUMUYECKON HayKd KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOU
NEATEIbHOCTH YEJIOBEKAa M KakK OJHOI0 M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3ajaya y4eOHOro MpeaMeTa COCTOMT B (OPMHPOBAHUMU CHUCTEMbl XHUMHYECKUX



3HaHUU — BaXHEHIIUX (aKTOB, MOHATHI, 3aKOHOB U TEOPETHUECKUX MOJIOKEHU,
JOCTYMHBIX OOOOLICHUH MHPOBO33PEHUYECKOIO XapakTepa, s3blka HAayKH, B
OpUOOIIEHNM K HAay4YHbIM METOJaM I[I03HAaHWS IPU HU3YYEHUHU BEUIECTB U
XUMHUYECKUX peakuuil, B (POPMUPOBAHUU U PA3BUTHM NO3HABATEJIbHBIX YMEHUH U
UX TPUMEHEHUU B Y4YeOHO-TIIO3HABATEIBLHOM M Y4EOHO-HCCIEA0BATEIBCKOM
JesITeIbHOCTH, OCBOEGHHMM NPaBHJI OE30MacCHOTO OOpalleHus C BEIIECTBAMU B
MOBCEIHEBHOM KU3HU.

[Ipy nM3yyeHMM XMMHMM Ha YPOBHE OCHOBHOTO OOILEro oOpa3oBaHMs Ba)KHOE
3HaYeHHUe NpUOoOpeENN TaKue 11, KaK:

— (QopmMupoBaHME MHTEJUIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOATEIbHOMY IIPUHATUIO PELICHU,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUSAM KU3HU;

—  HampaBJICHHOCTb  OOy4Y€HHs HAa  CHCTEMATHYECKOE IPHUOOIIEHUE
oOy4aromuxcsi K CaMOCTOSITEJIbHOM II03HABaTENIbHOM N1€ATEIbHOCTH, HayYHBIM
METOJIaM TO03HaHUsA, (POPMHUPYIOIIMM MOTHBALIMIO U Pa3BUTHE CHOCOOHOCTEH K
XUMHH;

— o0ecreyeHne yCIOBHM, CIIOCOOCTBYIOMIMX MPUOOPETEHUIO 00yUYaIOLIUMUCS
OTbITa PA3HOOOpPA3HON JEATENBHOCTH, MO3HAHMUS M CaMOIIO3HAHHUSA, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHIIMI), MMEIOIIUX YHHUBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUJOB JEATEIBHOCTH;

— ¢opmupoBanre o00mel GYHKIUOHATHPHOM ¥ E€CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHHMM OOBSICHATH M OLECHUBATh SIBJICHMUS
OKpY’KAIOIIET0 MHUPA, WCIONb3Yysd 3HAHUS U OIBIT, MOJIYYEHHbIE NPU H3YYEHUU
XUMHH, TPUMEHAITH UX MPH PElIeHUH MPoOJIeM B IOBCEIHEBHOM KU3HU U TPYIOBOM
JeSITeIbHOCTH;

— ¢dopmupoBaHue y OOydalOIIUMXCS TI'YMaHUCTUYECKUX OTHOIIEHUH,
MOHMMAHUS UEHHOCTH XHMMHUYECKUX 3HAHUM Ui BBIPAOOTKH 3KOJOTHYECKH
1[e1ecCO00pa3HOro TOBEIEHUS B OBITY W TPYAOBOM JAEITEIbHOCTH B LENAX
COXPAHEHHUS CBOETO 370POBbs U OKPYXKAIOLIEH MPUPOAHON CPEBL;

— pa3BUTHME MOTUBAIMU K OOYYEHHIO, CIIOCOOHOCTEHl K CaMOKOHTPOJIO H
CAMOBOCITUTAHUIO HAa OCHOBE YCBOEHHS OOIICUETOBEUECKUX ILIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOPY NpO(MIIL U HANPaBICHHOCTH AAJIBHEHIIErO
00yueHus.

OOmiee 4YHMCIO YACOB, OTBENEHHBIX JUIA HM3yYEHUS XUMHH Ha YPOBHE
OCHOBHOTO 00111ero o0pa3oBanus, cocrapiseT 136 gacoB: B 8 kiacce — 68 gacoB (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



IINIAHUPYEMBIE PE3VYJBbBTATBI OCBOEHUS MNPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOT O OBIIET'O OBPA3OBAHU A

JINYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PpE3yNbTaThl OCBOEHHUS TMPOTPaMMbl OCHOBHOTO  OOIIETO
0o0pa3oBaHMs JOCTUTAIOTCA B XOA€ OOYy4YEeHHS XMUMHHM B €IUHCTBE Y4YEOHOU U
BOCIIUTATEIBHON AEATEIBHOCTA B COOTBETCTBUU C TPAJAULMOHHBIMU POCCUUCKUMHU
COLMOKYJIBTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMU LEHHOCTSIMU, IPUHATBIMU B
oOmiecTBe MpaBWIaMd M HOPMAaMH IMOBEJCHHUS U CIIOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLUATMU3AIINH 00YUarOIIUXCS.

JIndHOCTHBIE ~ pe3yJibTaTbl  OTPaXKalOT  TOTOBHOCTh  OOy4YaroIIMXCA
PYKOBOJCTBOBAaTbCA CHCTEMOM TMO3WUTUBHBIX LEHHOCTHBIX OpUEHTAMH U
pacIIMpeHne OIbITa ACATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTprMoTHYECKOr0 BOCIMTAHUSA:

LIEHHOCTHOTO OTHOILIECHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAay4HOMY HACJICIUI0, TMOHMUMAaHWs 3HAYEHUS XUMHUYECKOM HAyKH B KU3HHU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIAAETh JAOCTOBEpHOW HHGOpMaIleil o
MEePEOBbIX JOCTHKEHUAX M OTKPBITUAX MHUPOBOM U OTEUECTBEHHOW XHMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUS:

OPEACTABICHUS O COLMAIbHBIX HOpPMax M TMPaBWIAX MEXKIMYHOCTHBIX
OTHOLIEHUN B KOJUIEKTHBE, KOMMYHUKATUBHOM KOMIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHO-MCCIENOBAaTENbCKOM, TBOPYECKOM M JOPYrHX  BHJAX
JESITeIbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HONW COBMECTHOM MAESTENbHOCTH MpU
BBIMIOJIHEHUHM Y4YE€OHbIX, T[I03HABATEIbHBIX 3a]ay, BBIMOJIHEHUHM XHUMHYECKUX
AKCIIEPUMEHTOB, CO3JJaHUU YyYEOHBIX MPOEKTOB, CTPEMJICHHUSI K B3aUMOIIOHUMAHUIO
M B3aMMOIIOMOLIM B TIpolLiecce JTOM y4uyeOHOW JeATeIbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TIOBEIECHHE M IIOCTYIIKM CBOMX TOBApUIIEH C TO3ULHHU
HPABCTBEHHBIX U NIPABOBBIX HOPM € YYETOM OCO3HAHHUS MOCIIEICTBUI OCTYIIKOB;

3) HEHHOCTH HAYYHOI' 0 O3HAHUA:

MUPOBO33PEHUYECKHE IPEICTABICHUS O BEIIECTBE M XMMHUYECKON peaKkuuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAyKU U COCTABIISIOLINE
OCHOBY [IJIsl TIOHUMAaHUS CYITHOCTH HAyYHOW KapTUHBI MHpPA, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTUA MPUPOABI, B3aUMOCBS3SIX YEJIOBEKAa C
NPUPOJHOM CPEAOM, O POJIM XMMHUHU B IIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MO3HAaBaTeJIbHbIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIUMBIC sl OOBSICHEHUS HAOIIOaeMbIX IPOIECCOB U SIBICHUM,
MO3HABATENbHON, MH()OPMALIMOHHOM W YHTATEIbCKOM KYyJIbTYpPhl, B TOM YHUCIIE



HABBIKOB CaMOCTOSITENIbHOM pabOThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOM
JUTEPaTypoO, JOCTYNHBIMH TEXHUYECKUMH CpPEICTBaMU HH(OPMALMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOyYEHHI0O M TO3HAHWIO, JH0003HATEIbHOCTh, TI'OTOBHOCTb MU
CIOCOOHOCTP K  caMOOOpa3oBaHHUIO, MPOCKTHOM M  HCCIEI0BATEIbCKOU
JESITeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH M YpPOBHS OOYy4YEeHHs B
JlaJIbHCUILIEM;

4) popmMupoBaHUs KYJIbTYPbI 310POBbA:

OCO3HAaHWE IIEHHOCTH JKM3HH, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3/I0POBBIO, YCTAaHOBKM Ha 3/I0pOBbIil 00pa3 >KM3HMU, OCO3HAHHE MOCIEACTBUNA U
HENPUATHE BPEAHBIX MPUBBIUEK (YMOTPEOICHHS aKOTrojsl, HAPKOTHUKOB, KypeHUs),
HEOOXOJIUMOCTH  COOJIIOJIEHHUsST TIpaBWJI OE€30MAaCHOCTH TIpU  OOpalieHuu C
XUMHUYECKUMHU BELIECTBAMU B OBITY U peabHOM KU3HU;

5) Tpy10BOro BOCIMTAHMS:

MHTEPEC K MPAKTHUECKOMY M3YUYEHHIO MPOQECCHl U TpyAa pa3IuyHOro poja,
YBaXXEHUE K TPYy U pe3yJibTaTaM TPYIOBOM AEATEIbHOCTH, B TOM YHCIIE HA OCHOBE
OPUMEHEHUs  NPEIMETHBIX 3HAHUW IO  XMMHH, OCO3HAHHBIM  BBIOOP
MH/IMBUIyaJIbHON TPAaeKTOPUM MPOJOJIKEHUSI 00pa30BaHUs C y4ETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHH, OOIECTBEHHBIX MHTEPECOB U MOTPEOHOCTE,
yCHemHol npodecCHOHaIbHON JAEATENIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJalTUPOBATHCS B MPO(eCCUOHATBHOM Cpejie;

6) 3K0JIOrH4eCKOro BOCIIMTAHUSA:

HKOJIOTMUYECKHU L[E€7€CO00pa3HOE OTHOLIEHUE K MIPUPO/IE KaK UCTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAaHUS, MOHWMAHHE LEHHOCTH 3J0pPOBOr0 H
Oe3omacHoro oOpa3za JKHW3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(¢u3NYECKOMY U IICUXMUYECKOMY 3/10pPOBbIO, OCO3HAHUE LIEHHOCTH COOJIIOIEHUS
npaBwil 0€3011aCHOTO MOBEEHUS IIPU paboTe C BEIIECTBAMH, a TAK)KE B CUTYaLUsX,
YTPOXKAKOUIUX 30POBBIO U KU3HHU JIIOJEH;

CIOCOOHOCTH TPHUMEHSATHh 3HAHUS, IMOJIydaeMble MPH U3YYEHUU XUMUH, IS
peleHns 3a1a4, CBSI3aHHBIX C OKPYXKAIOLIEW NPUPOJHON CPENOU, IS IOBBILICHUS
YPOBHSL  SKOJOIMYECKOM  KYJIbTYpbl, OCO3HaHMs IJIOOAJbHOrO  XapakTepa
HKOJIOTMYECKUX NPOOJEM M MyTeHd UX pPELICHUs IOCPEICTBOM METOAOB XUMUH,
HKOJIOTMYECKOTO MBIILIEHUS, YMEHUSI PYKOBOJCTBOBATHCS MM B MO3HABATEIbHOM,
KOMMYHUKATUBHOW U COLIUAJIBHON IPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanmpeaMETHBIX PE3YJbTAaTOB BBIAEISAIOT 3HAYUMBIE IS
(opMHPOBaHUS MUPOBO33pEHUS OOLIEHAYYHbIE MOHATHUS (3aKOH, TEOpUs, IPUHLIMII,
runore3a, (axkT, cucrema, TMpoLecc, OKCIEPUMEHT U JAPYroe.), KOTOpbIe



UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax W TO3BOJISIOT Ha
OCHOBE 3HAHWM W3 ITHX NPEIMETOB (OPMUPOBATH MPEICTABICHUE O IETOCTHOU
HAy4YHOM KapTHHE MHUpA, U YHUBEPCAIbHBIC yueOHbIC NEUCTBUS (TIO3HABATEIbHBIE,
KOMMYHHUKAaTHUBHBIE, PETYJSITUBHBIC), KOTOpbIe oOOecreunBaroT (HOpPMUPOBAHUE
TOTOBHOCTH K CaMOCTOATEILHOMY IIJITAHUPOBAHUIO U OCYIICCTBICHHUIO Y4eOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBIE YUeOHbIE el CTBUS

Ba3oBble Jijornueckue 1eiicTBUA:

YMEHHMSI MCIIOJb30BaTh MPUEMBI JIOTMUYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUW: PACKPBIBATh CMBICI XUMUYECKUX MOHITUN (BBIAEHATh UX XapaKTEpPHBIE
MPU3HAKKU, YCTAHABIMBAaTh B3aUMOCBS3b C JPYTMMHU MOHSITHUSIMH), UCIOJIb30BAThH
MOHATUS JJ1s1 OOBSACHEHUS OTJCIbHBIX (PAKTOB W SIBJICHUH, BEIOMPATh OCHOBAHUS U
KpUTepUH sl KJacCUUKAIMU XUMHYECKUX BEIIECTB M XUMUUYECKUX PEaKIIUi,
yCTaHABIMBATh TMPUYNHHO-CIIEJACTBEHHBIE CBSI3M MEXIYy OOBEKTaMHU W3YYCHHUS,
CTPOUTH JIOTUYECKUE PACCyXICHUSI (MHIYKTUBHBIE, ACAYKTUBHbBIC, [0 aHAJIOTHUH),
JIeJaTh BBIBOJABI U 3aKJIHOUCHUS;

yMEHHUE TPUMEHSTh B TpoOIecCe IMO3HAHUS TOHATUA (MPEAMETHBIE U
METanpeIMETHbIC), CUMBOJIMYECKHUE (3HAKOBBIE) MOJICIIH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa30BhIBATh MHUPOKO MPUMEHSEMbIE B XUMUU MOJICIBHBIC TIPEICTABICHUS —
XUMUYECKUNA 3HaK (CHMBOJ DJJIEMEHTAa), XUMHU4YecKas ¢opMmyna U YypaBHCHHE
XUMUYECKON peakIuyi — MPHU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3a/1ad, C YYETOM
ATUX MOJEIBHBIX MPEICTABICHUN BBISABIATh U XapaKTEPHU30BaTh CYIIECTBEHHBIC
MPU3HAKK M3Y4aeMbIX OOBEKTOB — XUMHUUECKUX BEILIECTB U XUMHUUYECKUX PEaKIIHM,
BBISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, TMPUYMHHO-CICICTBCHHBIE CBS3U W
MIPOTUBOPEYMS B U3YUAEMBbIX MPOLIECCAX U SIBJICHUSIX.

Ba3oBhle ucciieqoBarTebLCKHe JeCTBUSA:

YMEHHME HCIOJIb30BaTh MOCTABJIECHHBIE BOIPOCHI B KA4E€CTBE WHCTPYMEHTA
MMO3HAHUS, a TAKXKE B KAYECTBE OCHOBBI JIIsT (POPMUPOBAHUS TUTIOTE3HI TIO TIPOBEPKE
MPAaBUJIILHOCTH BBICKA3bIBAEMBIX CYKJICHUN;

NpuOOpETEHUE OMBbITa MO TUIAHUPOBAHWUIO, OPTAaHU3ANNH W TMPOBEIACHUIO
YYCHUYECKMX OKCIEPUMEHTOB, YMEHHE HaOmoaaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €r0 pe3yibTar, GopMyaupoBaTh OO0OOIICHUS U
BBIBOJIBI 10 PE3YJIbTAaTaM MPOBEAEHHOTO ONBITA, UCCIIENOBAHUS, COCTABIATH OTUET O
poJiesIaHHOM padoTe.

Pabora ¢ unpopmaumeii:

yMEHUE BBIOMpATh, aHAJW3UPOBATh M MHTEPHPETHUPOBATH HHOOPMAIIUIO
Pa3JIMYHBIX BUIOB M (POPM TpeACTaBICHUS, MTOTYy4YaeMyl U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsL  JIUTEpaTypa XHMMHUYECKOTO COJIEp’KaHMs, CIPaBOYHBIC



nocobusi, pecypcbl HHTepHeTa), KPUTHUECKH OLIEHUBATh MPOTUBOPEUUBYIO U
HEJI0OCTOBEPHYIO NH(pOpMaIHio;

yMEHHUE MPUMEHSTHh Pa3ju4yHble METOJIbI M 3alpochl MPU MOUCKE U OTOOpE
uH(pOpMAIIMM ¥ COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JUISI BBINOJHEHUS
y4eOHBIX U MO3HABaTENbHBIX 3a/1a4 ONpeAeIEHHOr0 TUIa, IPUOOPETEHHE OIbITA B
0o0JacTl  HCIIOJIb30BaHUA  HMH(POPMALIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHIH,
OBJIAJICHUE KYJIbTYpPOH aKTUBHOI'O MCIOJIb30BAHUS PA3JIMYHbBIX MOMCKOBBIX CHCTEM,
CaMOCTOSTENIbHO BBIOMPATh ONTUMAJIbHYIO (OpMY MpeACTaBiIeHUS MH(MOpPMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4d  HECJOKHBIMH CXEMaMH, JuarpaMMami,
apyrumu opmMaMu rpaduku U UX KOMOWHAIUSIMU;

YMEHHE UCHOJb30BaTh W AaHANU3UPOBATh B Ipolecce ydyeOHOU U
MCCJIEI0BATENbCKON JEATEIbHOCTH MH(DOPMALIMIO O BIUSHUU HPOMBIILIEHHOCTH,
CEJIbCKOTO XO34iCTBA W TPAHCIOPTA HA COCTOSIHUE OKPY’KAIOIIEeH NPUPOAHOU
CpEIbL.

KoMMmyHHKaTHBHBbIE YHHBEpPCAJbHbIE YUeOHbIE 1eHCTBUS:

YMEHHS 33/1aBaTh BOMPOCHI (B X0/i€ Axayiora U (Uiiu) AUCKYCCHUM) MO CYLIECTBY
oOcyxmaemMoil TeMbl, (HOPMYIUPOBaTH CBOM MPEIJIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS MIPEAJIOKEHHOM 3a/1a4u;

YMEHHSI ~ TPEICTaBIsATh  IOJYyYEHHBIE  pEe3yNbTaThl  MO3HABATEIBbHOMN
ACSTEIbHOCTM B YCTHBIX M TNHCbMEHHBIX TEKCTax; JelaTh MPE3CHTALHUI0
pPE3yJbTAaTOB BBIMOJHEHUS XMMHUYECKOrO0 3KCIepuMeHTa (1adopaTopHOro OIbITa,
J1a00paTopHOM PabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOCKTA);

yMEHUs Y4yeOHOro COTPYJIHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOMU
MO3HABAaTENIbHOM U HMCCIEAOBATEIbCKOM  JESATENIbHOCTH  MpPU  PEUICHUH
BO3HUKAIOIIUX MPOOJEeM Ha OCHOBE yd€ra OOIIMX HMHTEPECOB M COTJIACOBAHMS
no3unuii (00CyXeHusl, 0OOMEH MHEHHUSIMHU, «MO3TOBBIE IITYPMbI», KOOpPJIUHALIUS
COBMECTHBIX JICMCTBUH, ONpElEJICHUE KPUTEpUEeB IO OIEHKE KauecTBa
BBITIOJTHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIE YHUBEpPCAJIbHbIE Y4eOHbIE eiiCTBHS:

YMEHHE CaMOCTOSTENIbHO OIPEAENATh IeNu JAEATeIbHOCTH, IUIAHUPOBATH,
OCYUIECTBJISATh, KOHTPOJUPOBATh U TMPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
NeATEIIbHOCTh, BEIOMpaTh HamOoJiee A(PEeKTUBHBIE CIIOCOOBI pelieHUus] YIYCOHBIX U
MO3HABATENbHBIX 3aJa4, CaMOCTOSITEIbHO COCTAaBJIATh WJIH KOPPEKTUPOBATH
IIPEUIOKEHHBIM  aJIrOpUTM JEWCTBUM MPHU BBINOJHEHUHM 3aJaHUM C Y4ETOM
MOJTy4€HHUsI HOBBIX 3HAHUNA 00 HM3ydyaeMbIX OOBEKTaX — BEHIECTBAX M PEaKIHUsX,
OIICHMBAaTh COOTBETCTBHE TOJYYEHHOTO pe3ylbTaTa 3asBICHHOW €M, yMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33JIaHUM.

MNPEAMETHBIE PE3YJIBTATDBI



B cocraBe mnpeaMeTHBIX pe3yNbTaTOB IO OCBOCHHUIO 00S3aTENBHOTO
COJIep)KaHusl, YCTAaHOBJIEHHOTO MJaHHOW (enepanbHOil pabodeld MporpaMMoi,
BBIJICJIAIOT: OCBOEHHBIE OOYYalOIIUMKCS HAay4YHbIE 3HAHHS, YMEHUS U CHOCOOBI
nedcTBUi, creurduyeckue Uil TpeAMETHOHM o0macTu  «XUMHs», BUJIBI
NEATEIbBHOCTH 110 MOJIy4eHUIO  HOBOIO  3HAHWs, €ro  HMHTEPIPETALUH,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B Pa3IMUHbIX YYEOHBIX U HOBBIX CUTYyAIIHIX.

K koHiy oOyuenus B 8 kjacce npeMeTHbIE pe3yiibTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHU:

e PACKPBIBATh CMBICII OCHOBHBIX XHMHWYECKHUX ITOHSATHI: aTOM, MOJIEKYJIa,
XUMHAYECKUN D3JIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh
(oHOpOAHAS M HEOJAHOPOJIHAS), BAJEHTHOCTb, OTHOCUTENIbHAS aTOMHAas U
MOJIEKYJISIPHAss Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBas J10JII XUMHUYECKOTO 3JI€MEHTa B COCIMHEHHH, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTA, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEIBLHOCTh, CTEIICHb
OKHCJICHUSI, XMMHUYECKas peaklus, KiacCU(PUKAIUS peakUuid: peaxiuu
COCAMHEHNs, PEaKLUU pPAa3JI0KEHUS, pPEaKUMU 3aMEIICHUS, PEAKLHU
oOMeHa, 3K30- U SHJOTEPMHUUYECKHE PEaKlUHU, TEIJI0BOM 3p(DEeKT peakuuu,
AJIpO aTOMa, SJIEKTPOHHBIN CJION aToMa, aTOMHas OpOUTAallb, paauyc aToma,
XMMHUYECKasl CBS3b, MOJSIPHAsl U HEIMOJSPHAS KOBAJIEHTHAS CBSI3b, HOHHAs
CBA3b, WOH, KATHMOH, AaHWOH, pacTBOp, MaccoBas JOJs BELIECTBA
(TIpolieHTHAs: KOHIIEHTpAIYs) B pacTBOPE;

e WUUIFOCTPUPOBATh  B3aWMOCBSI3b  OCHOBHBIX XMMHUYECKUX T[OHSITUH U
IPUMEHSTh 3TH NOHATHUS IPY ONMCAHUU BEUIECTB U UX MPEBPALLCHUII;

* ICTIOJIH30BaTh XHUMUYECKYI0 CUMBOJIUKY JUISI COCTaBJIeHHs (POPMYJ BELIECTB
Y YPABHEHUUN XUMHUYECKHUX PEAKIIHIM;

e ONIPEACNIATh BAJIEHTHOCTh ATOMOB JJIEMEHTOB B OHHApHBIX COEAMHEHUSX,
CTENEHb  OKUCJEHUS  JJIEMEHTOB B  OMHApHBIX  COEIUHEHMSX,
IIPUHAJIEKHOCTD BEIIECTB K OINPEIEIEHHOMY KJACcCy COEIMHEHUN II0
dbopMynaM, BUJ XHUMHUYECKOHM CBsA3M (KOBaJIEHTHasT W MOHHAas) B
HEOPTaHUYECKUX COCAUHECHHUSIX;

epackpeiBaTh cMmbIci [lepuommyeckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh TOHUMAHHE IMEPUOANYECKONM 3aBUCUMOCTU CBOMCTB
XUMHAYECKUX JJIEMEHTOB OT HX ITOJIOKeHMs B llepmommueckon cucreme,
3aKOHOB COXPAHEHHUS MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YYE€HUS, 3aKOHAa ABOTrapo;

e ONKCHIBATh MW XapakTepu3zoBaTh Tabmuunyro ¢opmy Ilepuoamueckoit
CUCTEMbl XMMHMYECKHMX OJJIEMEHTOB: pa3iu4yaTb MOHATHA  «IJIaBHAs
noarpynna (A-rpymmna)» u «nobounas noarpynna (b-rpymnma)», mansie u



0oJbIlIME TEPUOABI, COOTHOCHUTH O0O0O3HAYEHUs, KOTOpble HMEIOTCS B
tabmuie «llepmoanueckas cucrtemMa XHUMHYECKuX 3aeMeHtoB . U
MengeneeBay C YHCIOBBIMHU XapaKTEPUCTUKAMHU CTPOEHUSI aTOMOB
XUMHUYECKUX IJIEMEHTOB (COCTaB U 3apsl A1ipa, O0IIee YUCIIO JIEKTPOHOB U
pacnpeziesieHre UX Mo JIEKTPOHHBIM CI0SM);

e KJIacCCU(ULIUPOBATh XUMUYECKUE DJIEMEHTHI, HEOPraHWYECKUE BEILECTBa,
XUMHUYECKUE peakiuu (10 YHUCIy U COCTaBy YYACTBYIOLIMX B pPEaKIUU
BEILIECTB, 0 TETIOBOMY (D PEKTY);

e XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIECTB
pa3IMYHBIX KJIACCOB, MOJATBEPKasi OMHCAHHE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XMMHYECKUX PEAKIINM;

e IPOTHO3UPOBATHh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOIO
COCTaBa, BO3MOXXHOCTM NPOTEKaHUS XMMHYECKUX TMpeBpalieHUui B
Pa3TUYHBIX YCIOBUSX;

¢ BBIYUCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAaccChl BEILECTB,
MacCOBYIO [IOJIF0 XHUMHUYECKOTO »JJIeMeHTa Mo (opMylie COeIUHEHUs,
MacCOBYIO JOJIIO BEILIECTBA B paCTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHUIO
XUMHUYECKOUN peaKinu;

e IPUMEHSATH OCHOBHBIE ONEPALUU MBICIUTEILHOW ACSITENbHOCTH — aHAlU3 U
CUHTE3, CpaBHEHHE, O0O0OOIIEHHE, CHUCTEeMaTHU3alNI0, KJIacCU(UKAITUIO,
BBISIBJICHUE MPUYUHHO--CJIEICTBEHHBIX CBA3€H — I M3YyYEHUs] CBOICTB
BEUIECTB W XUMHUYECKUX pPEaKUuid, eCTeCTBEHHO-HAYyYHBIE METOJIbI
NO3HAaHUA — HAOIOJIEHUEe, HU3MEPEHHE, MOJIECITUPOBAHHUE, SKCIEPUMEHT
(peayIbHBIA U MBICIICHHBIN );

e CIICZIOBATh MpABUJIAM MOJIb30BAHUS XUMHUYECKOW MOCYI0N M J1abopaTopHBIM
o0opyqoBaHMEM, a TakXkKe IMpaBujaM oOpallleHus C BEHleCTBaMU B
COOTBETCTBUM C MHCTPYKUUSMH 10 BBIIOJHEHUIO JIaDOPaTOPHBIX
XUMHUYECKUX OIBITOB 10 MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BELIECTB
(Bogopoda W KHCIOPOJia), MPUTOTOBJIEHUIO PACTBOPOB C OMPEACIEHHOU
MacCOBOM J0JIEW PACTBOPEHHOTO BEUIECTBA, IUIAHUPOBATh U IPOBOJMTH
XUMHUYECKUE SKCIEPUMEHTHl M0 PAcClO3HABAHMIO PACTBOPOB IIEIOUYEH U
KHMCJIOT C MIOMOIIBIO MHAUKATOPOB (J1akMyc, peHondTaaenH, METUIOpaHK U
TpyTHE).

K koHiy oOyuenus B 9 kJjiacce mpeIMeTHBIE pe3yIbTaThl HA 0a30BOM ypOBHE

JOJIKHBI OTPpaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PaCKpbIBATh CMBICII OCHOBHBIX XUMUYECKUX MOHATUN: XUMUYECKHUI AJIEMEHT,
aToM, MOJIEKyJa, HOH, KAaTHOH, aHUOH, IMPOCTOE BEIIECTBO, CJIOKHOE
BEIIECTBO, BaJEHTHOCTb, 3JIEKTPOOTPHUIATEILHOCTb, CTEMEHb OKHUCICHHUS,



XUMHUYECKas peakiusi, XMMUYecKas CBs3b, TeIIOBOM 3¢ ekt peaxuuw,
MOJIb, MOJISIpHBIA O00BEM, PACTBOP, DIEKTPOJUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJUTUYECKAs  JUCCOIMAIMSl,  pPEAaKIMh  HMOHHOro  OOMeEHa,
KaTanu3aTtop, XUMHYECKOE paBHOBECHE, OOpaThuMble W HeOoOpaTHMBbIE
pEaKklUMH, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKLUU, OKHUCIUTEIb,
BOCCTAHOBUTEIb,  OKHCIEHUE W  BOCCTAHOBJICHHE,  AJUIOTPOIUS,
aM(pOTEPHOCTb, XUMUYeCcKas CBA3b (KoBajIeHTHaA, MOHHaA,
MeTaJuIMuecKas ), KpucTaJInyeckas peeTka, KOppo3usi METaIIOB, CIUIABBI,
CKOPOCTh XMMHUYECKOW PEaKUUU, NPEAEIBbHO TONMYyCTUMas KOHLEHTpalUs
ITJIK BemiecTna;

e WWUTKOCTPUPOBATh  B3aWMOCBSI3b  OCHOBHBIX XMMHUYECKUX TMOHSITUH U
MIPUMEHSTh 3TU NOHATHS IPU ONHCAHUY BEIIECTB U UX NPEBPAIICHUN;

e ICTIOJIb30BaTh XMMHUYECKYI0 CUMBOJIUKY JUIsl COCTaBieHUs (OpPMYJ BELIECTB
Y YPABHEHUN XUMHUUYECKHUX PEAKIINM;

e OMPENIENATh BAJEHTHOCTh U CTENEHb OKHUCICHUS XMMUYECKUX 3JIEMEHTOB B
COCIMHEHMSIX PA3IMYHOrO COCTaBa, IPUHAJUIEKHOCTh BEIIECTB K
onpenenéHHOMY KJiaccy coeAuHeHUuM 1o ¢dopmysaMm, BUJl XUMHUYECKOH
CBA3U (KOBAJIECHTHAsl, WOHHAs, METAJUIMYeCKas) B HEOPraHUYECKUX
COCIMHEHUSX, 3apsj MOHA MO XUMHYECKOH (opmyle, XapakTrep Cpeibl B
BOJHBIX PAacTBOPax HEOPraHUYECKUX COECIUHEHUMN, TUIl KPUCTAJUIMYECKOU
PELIETKA KOHKPETHOIO BEILIECTBA;

epackpbeiBaTh cmbich Ilepuognueckoro 3akona J[. WM. MenngeneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAHME: OMNUCHIBATh M XapaKTEPU30BATh
TabnnyHyo ¢opmy Ilepuonnyeckoil CUCTEMBI XHMUYECKUX AIIEMEHTOB:
paznuyaTh MNOHATUS «rJlaBHas noarpynna (A-rpynma)» M «modoyHas
noarpynmna (b-rpynma)», Mamble u OojbIIME TEPUOMABI, COOTHOCUTH
0003HaueHHUsA, KOTOPbIE UMEIOTCS B IEPUOUYECKOM TabJInIIe, C YHCIOBBIMU
XapaKTepUCTHUKAMH CTPOCHHUS aTOMOB XMMHUYECKUX JJIEMEHTOB (COCTaB M
3apsa  siApa, oOIIee 4YHCIO DJJEKTPOHOB U paclpeiesieHHe HX II0
AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIME 3aKOHOMEPHOCTH B M3MEHEHHHU
CBOMCTB DJIEMEHTOB M UX COCJUHEHUN B Mpelesiax MaJlbIX MEpPUOJIOB U
TJIABHBIX MOJTPYI C YYETOM CTPOCHUS X aTOMOB;

e KJIacCCU(ULIUPOBATh XUMUYECKUE DJEMEHTHI, HEOPraHUYECKHE BEILECTBa,
XUMUYECKUE peaKkuu (0 YUCIy M COCTaBy YYACTBYIOLIMX B pPEaKUUU
BELIECTB, M0 TEIJIOBOMY 3(P(eKTy, M0 U3MEHEHUIO CTENEHEH OKUCICHUS
XUMUYECKUX IJIEMEHTOB);

e XapaKTepu3oBaTh (OMHCHIBATh) OOIIME U CHEUUPUYECKUE XHUMHYECKUE
CBOMCTBAa MPOCTBIX M CJOXKHBIX BELIECTB, MOATBEPXKAas ONUCAHUE



MpuUMeEpPaMi  MOJICKYJSIPHBIX W HWOHHBIX yPaBHEHHH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIUN;

¢ COCTaBIIATh YPABHEHUS AJICKTPOIUTHUECKON TUCCOIMAIMU KUCIIOT, IIeT04e
U COJIeH, MOJIHbIE U COKpAUIEHHBIE YPABHEHUS Peakluii HOHHOTO OOMeEHa,
YpaBHEHUS pEeaKLUUd, MOATBEP)KIAIOIIUX CYIIECTBOBAHHWE TI'€HETHUYECKOM
CBSI3M MEXIY BEIIECTBAMH Pa3INYHbIX KJIACCOB;

e PACKpbIBaThb  CYUIHOCTb  OKHCJIMTEJIbHO-BOCCTAHOBUTENIBHBIX  PEaKUuin
MOCPEJICTBOM COCTABJICHMSI DJIEKTPOHHOTO OallaHCca ATUX PEaKIINiA;

 IPOTHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TIPOTEKaHUS XUMHUYECKUX TMPEBPAIICHUN B Pa3IAYHBIX
YCIIOBHSIX;

 BBIUKCTISITh OTHOCUTEIBLHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MaccChl BEIIECTB,
MAacCOBYIO JIOJIF0 XHMHUYECKOrOo »dJEMEHTa MO0 (QopMysie COEIUHEHUs,
MacCOBYIO JI0JIIO BEIIECTBA B pACTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHUIO
XUMHUYECKOUN pEaKIUu;

e COONIIONIaTh TPaBUJIA TMOJB30BAHUS XUMHUYECKOM MOCY0M U 1a00paToOpHBIM
o0opyqoBaHMEM, a TakKe IMpaBuja OOpallleHus C BElleCTBaMU B
COOTBETCTBUM C MHCTPYKUUSMH 10 BBIIOJHEHUIO JIaDOpaTOPHBIX
XUMHUYECKUX OIBITOB 0 MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BELIECTB
(amMMmaka u yrieKuciioro rasa);

 MPOBOAUTH PEAKILMHU, MOATBEPKIAIOIINE KAYECTBEHHBIM COCTaB pPa3IMYHbIX
BEILIECTB: PACIO3HABaTh OIBITHBIM MYyTEM XJOPUI-, OpPOMHUI-, HOAMI-,
kapOoHat-, ¢ocdar-, cunukar-, cyiabdar-, THAPOKCUA-UOHBI, KATHOHBI
aMMOHUSI ¥ HMOHBI HM3YYCHHBIX METAJUIOB, MPUCYTCTBYIONINE B BOJIHBIX
pacTBOpaxX HEOPraHUYECKUX BELIECTB;

e IPUMEHSTh OCHOBHBIE ONEPALMU MBICIUTEIbHON ESITeIbHOCTU — aHaIU3 U
CUHTE3, CpaBHEHHUE, 0000IIEHUE, CUCTEMATU3AIINIO0, BBISIBICHHE MPUYHMHHO-
CJIEICTBEHHBIX CBSI3€W — JIJIS1 U3Yy4YEHUS! CBOMCTB BEIECTB U XUMHUYECKUX
peakiuii, eCTeCTBEHHO-HAY4YHbIE METOJbl TO3HAHMSA — HaOJIO/ICHNUE,
U3MEPEHHE, MOAECIUPOBAHUE, IKCIIEPUMEHT (PEaIbHbII U MBICJICHHBIN).

COIEPKXAHUE OBYUYEHUA

8 KUIACC
IlepBonayajbHble XUMHYECKHE TOHATHH
IIpenmer xumun. Ponp XMMUM B KU3HU 4YellOBEKa. XUMHUS B CUCTEME HaykK.

Tena u BemecrBa. PU3MUECKHE CBOMCTBA BEIICCTB. AI‘pCI‘aTHOC COCTOSAHHUEC



BewecTB. [loHATHE O METONax MO3HAaHHA B XUMHUU. UHMCTBIE BEIIECTBA U CMECH.
CnocoObI pazaeneHust cMeceil.

ATOMBI M MOJEKYJbl. XHUMHYECKHE »deMEeHTbl. CUMBOJBI XHMHUYECKHX
aneMeHTOB. [IpocThie U Cl0XKHBIE BellecTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckas popmyina. BaneHTHOCTP aTOMOB XMMHUECKHUX 3JIE€MEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewlecTB. OTHOcUTENbHAs aToOMHas macca. OTHOCHUTENbHAS
MOJIEKYJIsipHasi Macca. MaccoBasi 07151 XMMHUYECKOTO 3JIEMEHTA B COSAMHEHUU.

KonuyectBo BemectBa. Monb. MonsipHast macca. B3auMocBs3p KonnuecTsa,
Macchl M 4YHMCJIAa CTPYKTYPHBIX €IUHUIl BeliecTBa. Pacu€rsl mo Qopmynam
XUMHUYECKUX COETUHECHUMU.

Du3NUecKre U XMMHUYECKUE SIBJIICHUS. XUMUYECKAsl Peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHHsS MAacChl BEIIECTB. XUMHUYeCKUe ypaBHeHus. Knaccuduxanus
XUMUYECKUX peaKUil (COeTUHEHNs, PA3I0KEHHUs, 3aMEIlIeHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYAOH, MmpaBuiamMu paboThl B J1a0OpaTOpUU H
npuéMamMu oOpalieHus ¢ J1abopaTOpHBIM 000PYAOBaHHEM, U3yUYE€HUE U OIMHUCAHHUE
(¢u3MYecCKuX CBOMCTB 0Opa3lOB HEOPraHWYECKUX BEIIECTB, HAOIIOJIeHUE
¢usnueckux (TUIaBIeHHE BOCKA, TasHUE JbJa, PAcTHUpaHHE caxapa B CTYIKeE,
KUIIEHUE W KOHJEHCAIUS BOJAbI) U XUMHYECKUX (TOPEHUE CBEUYU, IMPOKATUBAHUE
METHOM TPOBOJIOKH, B3aMMOJICHCTBUE MeJla ¢ KUCJIOTOM) sIBJICHUH, HAOIIOICHHE U
ONMKCaHWe MPU3HAKOB MPOTEKaHUS XMMHYECKUX peaklMil (pasiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIIOM Oapusi, pa3joKeHHUE TUIPOKCUAA
Menu (II) mpu HarpeBanuu, B3auMojielcTBHE Xene3a ¢ pacTBopoM cosu meau (11),
U3y4YE€HHE CIOCOOOB pa3/ieiieHHs] CMeceill: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIAPUBAHUE, AUCTHUIAIMSA, XpomaTorpadus, MPOBEICHUE OYHCTKHA MOBAPCHHOU
COJId, HaOMIOJIGCHWE W  ONWCAaHWE  PEe3yJlbTaTOB  MPOBEAEHUS  OIBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAaHEHHUS MAacChl, CO3/aHME MOJENEeH MOJEKYI
(1rapocTepKHEBBIX ).

Ba:xHeiue npeacTaBUTE]IM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razos. CocrtaB Bo3ayxa. Kuciopoa — 3ieMEHT UM MpocToe
BelecTBo. HaxokneHue Kuciopojga B mpupoje, (U3ndeckne U XUMUYECKHE
cBoiictBa (peakuuu ropenus). Oxcupabl. I[Ilpumenenue kucinopona. CrocoObl
MOJIyYeHHUsI KHUCJIOpoJa B J1abopaToOpuu U NPOMBINUIEHHOCTH. Kpyrosopor
Kucnopoa B mpupojie. O30H — aJIoTpoIHas MOIU(UKALIHS KUCIOPOA.

TernoBoit 3p¢deKT XUMUYECKOM peakIuu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuu. TOIUIMBO: Yrojiib M METaH. 3arpsi3HEeHue
BO3/lyXa, YCUIIEHHE MapHUKOBOIro 3(pdekTa, pazpylieHrne 030HOBOTO CIIOSI.



Bonopon — anemeHT u poctoe BeniecTtso. Haxoxaenue Bogopoa B Ipupoae,
bU3MYeCKne W XUMHYECKHE CBOWCTBA, TPUMEHEHHE, CHOCOOBI TIONyYCHHS.
Kucnorsl u conmu.

MonsipHbiil 00BEM ra3oB. Pacu€Tel M0 XUMUYECKUM YPaBHEHUSIM.

Odusnueckne CcBOMCTBA BOAbl. Boma kak pactBoputens. PacTBOpbL.
HacepimieHHble M1 HEHACBIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 107151 BELIECTBA B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBAaHUS.
Ponp pacTBOpOB B NpUpoAE U B KU3HU 4yeloBeKa. KpyroBopoT BOIbI B MPUPOJE.
3arpsi3HeHHE NPUPOIHBIX BoA. OXpaHa v OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmveckux coemuHenuii. Oxcunbl. Knaccuduxarus
OKCHJIOB:  coyeoOpa3yromiie  (OCHOBHBIC, KHUCJIOTHBIE, aM(OTEepHBIE) U
HecosieoOpasyromue. Homenkiatypa okcujioB. @Du3nyeckue U XUMHUYECKHE
CBOKMCTBA OKCHUJIOB. [lomydeHne OKCuIoB.

OcunoBanusa. Kmaccudukanmst ocCHOBaHM: TWIENOYM W HEPACTBOPHUMBIC
ocHOoBaHusA. Homenkiarypa ocHoBaHui. Duznyeckue W XUMHYECKUE CBOMCTBA
ocHoBaHuU. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccudukamus xucinor. Homenknarypa kucior. Ousznueckue u
XMMHUYECKUE CBOMCTBAa KHUCIOT. Psan axktuBHoctm MetayuioB H. H. bekerosa.
Ilony4yeHnue KuUCIOT.

Comun. Homenknatypa coneil. @uU3nyeckne U XUMUYECKUE CBOWCTBA COJIEH.
[Tosyuenue coneu.

I'eneTnueckas CBSI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuit IKCnepuMenm:

Ka4eCTBEHHOE ONMPEICIICHUE COJICPKAHUSA KUCIOPOJA B BO3AYXE, MOJYyUYECHHUE,
coOupanue, pacrmo3HaBaHWE W U3YYCHHE CBOMCTB KHCIOpOaa, HaOI0IeHne
B3aUMOJECHUCTBUSL BELIECTB C KHCIOPOJAOM U YCIOBHS BO3HUKHOBEHUS W
NpeKpalieHus ropeHus (moxapa), O3HaKOMJIEHHE ¢ oOpa3laMHu OKCHUIOB U
OTMHCAaHUE WX CBOWCTB, TMOJYy4YeHHE, COOMpaHHWE, pACIIO3HABAHHE U U3y4YCHUE
CBOWCTB BojiOpojAa (ropeHue), B3aumojeiicTBue Bomopoaa ¢ okcuaom meau (II)
(BO3MOXKHO HCHOJIb30BAaHUE BHJIEOMATEPUANIOB), HAOI0/IeHUE 00pa3lioB BEIIECTB
KOJM4YeCTBOM | Moib, HcciaegoBaHUE OCOOCHHOCTEH pacTBOPEHHUS! BEIIECTB C
pPa3JIMYHOM PACTBOPUMOCTBIO, TPUTOTOBIEHUE PACTBOPOB C  OMNPEACIEHHOM
MAaCCOBOHW JI0JIEd PACTBOPEHHOIO BEILIECTBA, B3AMMOJEHCTBHE BOJbI C METAJUIAMU
(HaTpueM ©  KaublMeM) (BO3MOXXHO  MCIIOJIb30BaHUE  BUACOMATEPHUAIIOB),
UCCIIeI0BaHKE O0pa3lOB HEOPraHWYECKHUX BEUIECTB  Pa3jIMYHbIX  KJIACCOB,
HaOJI0/ICHNE U3MEHEHHUSI OKPAacKU WHJMUKATOPOB B PacTBOpax KHUCJIOT U IIEJOYEH,
uzydyeHue B3aumopeiictBusi okcuna menu (II) ¢ pactBopom cepHOW KHUCIOTHI,
KUCJIOT C METajulaMH, DPEaKUWd HEeUTpaau3aluy, ITOJYy4YEeHUE HEPACTBOPUMBIX



OCHOBAaHUWM, BBITECHEHUE OJHOIO0 METAJIa APYTMM K3 PacTBOpPA COJIM, PEUICHUE
AKCIIEPUMEHTAIBHBIX 33Jad MO0 Teme «BaxHeWlune KIacCchl HEOPraHWYECKHUX
COCIMHEHUN.

IMepuoagnueckuid 3axkoH u Ilepuoauyeckass cucTeMa XUMHUYECKHUX
jaementoB JI. WU. MenaeneeBa. CrpoeHune aroMoB. XHUMHUYECKAsl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKH KiIacCU(PUKAIIMM XUMHUYECKUX 3JeMeHTOB. l[loHsitue o
rpynmnax CXOJHBIX 3JEMEHTOB (LIEJIOYHbIE M HIEJIOYHO3EMENbHBIE METAILIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yloT aMmpOTEPHbIE OKCUIBI
Y TUJIPOKCUIBI.

Ilepnonnueckunt 3akoH. [lepuonnueckas cucrema XMMUYECKUX dJIEMEHTOB /l.
N. MenaeneeBa. KopotkonepuoiHas u JauHHoNIepruoaHas ¢opmsl [lepuoanueckoit
cucrtembl xumuueckux snemeHTtoB [l M. Menpeneesa. llepuoasl u rpyrmimsl.
DU3NYECKUN CMBICI OPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI JJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siaep. M3oronsl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX ~ 00070YeK aToMOB TMepBbIX 20 XHUMHYECKHUX  DJIEMEHTOB
[Tepuomnueckon cucremnl [l. M. MennpeneeBa. XapakTepuUCTUKa XUMHUYECKOTO
3JIEMEHTA 10 €ro MoJioxkeHuto B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTA M3MEHEHUs pajJuyca aTOMOB XUMUYECKUX HJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPYIIIAM U IIEPHUOJIAM.

3nauenue I[lepuoanueckoro 3akoHa u [lepuoguyeckor cUCTEMbl XUMHUYECKUX
BJIEMEHTOB Il pa3BUTUS Hayku W npaktuku. Jl. 1. MenpaeneeB — yuy€HbIl U
Ipak1aHMH.

Xumuueckasi cBsa3b. KoBaneHTHass (mojisipHass M HEMOJIAPHAs))  CBSI3b.
DIEKTPOOTPULIATEILHOCTh XUMUYECKUX AJ1eMEHTOB. IOHHAs CBA3b.

Crenenp  okucieHusi.  OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIUU.
ITpouecchl OKHCIIEHNSI U BOCCTAHOBIICHHS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHe OO0pas3IOoB BEIIECTB METAIJIOB M HEMETaNIOB, B3aHMMOJCHCTBHE
TUIPOKCUAA LMHKA C PacTBOPaMH KHUCIOT W IIEIOYEH, IPOBEICHUE OIIBITOB,
WUIKOCTPUPYIOIIMX ~ IPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIMIA
(ropenue, peakiMu pas3ioKeHUs, COSTUHEHU).

Meostcnpeomemmnule ceazu

Peanuzanust MeXNpeaIMETHBIX CBSI3€M MpPU HM3yYEHUUM XUMHM B 8 Kjacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJIb30BaHUE KaK OONIMX €eCTEeCTBEHHO--HAYyYHBIX
NOHATUM, TaK W TOHATUMN, SIBJAIOLIIUXCS CUCTEMHBIMM JJISl OTIEIBHBIX NPEIMETOB
€CTECTBEHHO--HAYYHOI'O ITUKJIA.



OOmme ecTeCTBEeHHO--HAYYHBIE MOHSATHSA: HAyYHBIA (aKT, TUIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, KiacCU(UKAIus, TEPUOJUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJEIb, SIBJICHUE.

®u3uka: MaTepus, aTOM, dJIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJA, JJICKTPUUECKHUN 3apsiyi, BEIIECTBO, TEIO, O0BEM,
arperaTHOE€ COCTOSIHME BEIIECTBA, ra3, (U3MUECKUE BEIWYUHBI, CIMHHIIBI
MU3MEPEHNUS, KOCMOC, IUIAHETHI, 3BE3b1, COJIHIIE.

buonorus: porocuntes, apixanue, Ouocdepa.

['eorpadusi: atmocdepa, ruipocdepa, MUHEPAIIbI, TOPHBIE MTOPOIbI, TIOJIE3HBIE
HCKOTaeMbIE, TOTLIUBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XMMHUYeCKasi peaKus

ITepuonnyeckunt 3akoH. Ilepuognyeckas cucreMa XMMAYECKUX dJIEMEHTOB /l.
N. MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOWCTB
XUMUYECKUX IJIEMEHTOB MEPBbIX TPEX MEPUOJIOB, KAJIHS, KAJIBLUS U UX COSIUHECHUM
B COOTBETCTBHM C IIOJIO)KEHUEM »3JieMeHTOB B Ilepuoaudeckoir cucreme u
CTPOCHHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUAbl XUMHUYECKOW CBSI3U. THUIBI KPHCTAJUIMYECKUX
PEETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAIIMYECKOU PEIIETKA U
BHUJIa XUMHUYECKOH CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BEHIECTB. XUMHUYECKUE
CBOWCTBA BEIIECTB, OTHOCSALIMXCS K Pa3JMYHbIM KjaccaM HEOpPraHWYECKUX
COEIMHEHN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukanys XuMUIeCKUX peakIfil Mo pa3udHbIM Mpu3HaKaM (10 YUCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIMHM BEMIECTB, MO TEIJIOBOMY 3(GdeKTy, Mo
U3MEHEHHUIO CTENEeHEW OKHCIICHUS XMMHYECKUX DJIEMEHTOB, MO O0OpaTUMOCTH, IO
YYaCTUIO KaTalu3aTopa). DK30- U SHJIOTEPMHUECKUE PEAKIIMH, TEPMOXUMUYECKHE
YpaBHEHHUS.

[lonsiTe o ckopoctu xumuueckod peakuuu. [lonsTe 00 0OpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKHX peakiusx. [IoHITHEe O TOMOTEeHHBIX M TE€TePOTCHHBIX
peakuusx. [lonsatue o katanuze. IloHsATHE O XMMUYECKOM paBHOBECUH. DaKTOPHI,
BIMAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU M IOJOKEHUE XHUMHUYECKOTO

PaBHOBECHSL.
OKHCIIUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMU,  JJIGKTPOHHBINM  OayaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIHHOM peaKIuu. CocraBnenue ypaBHEHUI

OKHCIIUTCIBHO--BOCCTAHOBHUTCIIBHBIX pCaKHI/Iﬁ C HCITIOJIb30OBAHHUECM MECTOJa
QJICKTPOHHOTO OajnaHca.



Teopust 371EKTPOJUTUUECKON AUCCOUMUALNN. DIIEKTPOIUTHI U HEAIEKTPOIUTHI.
Katnonel, aHnOHbI. MexaHu3M [IHCCOLMALIMU BELIECTB C PA3JIWYHBIMUA BHJIAMH
xuMHuueckoi cBsizu. Crenens nucconurannuy. CuabHbIE U CIIA0bIE JIEKTPOJIUTHI.

Peakuuy noHHoro ooMeHa. YcinoBus MPOTEKAHUS peakLUUii HOHHOTO OOMEHa,
IOJIHBIE M COKpAIIEHHbIE HOHHBbIE ypaBHEHUs peakuuil. CBolcTBa KHCIIOT,
OCHOBAHUU U COJIEH B CBETE MPEACTABICHUIN 00 3IEKTPOIUTUYECKON TUCCOIHALINH.
KauecTBeHHbIe peakiny Ha HOHBL. [IoHsATHE O THAPOIU3E CONEH.

Xumuueckuit IKCnepuMenm:

O3HAKOMJICHUE C MOJCISIMU KPHUCTAUIMYECKUX PEMIETOK HEOPraHWYECKHUX
BEIIECTB — METAJUIOB M HEMEeTalioB (rpadura U anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpusl), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW PEAKIIMH OT
BO3JCHCTBUS  pa3iIM4YHbIX  (PAKTOPOB, HCCIEIOBAaHUE  DIIEKTPONPOBOJIHOCTH
pPacTBOPOB BEILECTB, IPOLECCA TUCCOLNALNN KUCIIOT, IIEJI0UYel U cosel (BO3MOKHO
HCIIOJIb30BAaHUE BHJIE0 MATEPHANIOB), MPOBEIEHUE ONBITOB, WJUIFOCTPUPYIOLIUX
NpU3HAKKW TPOTEKaHWs peakuuii HOHHOro oOMeHa (oOpa3oBaHHE OCajKa,
BbIJICJICHUE Ta3a, 00pa3oBaHUE BOJbBI), OMNBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpeHHe, peakuuu pasoKeHHUs,
COCIMHEHMSI),  paclno3HaBaHUE  HEOPraHWYECKUX  BEIIECTB C  MOMOUIBIO
KA4eCTBEHHBIX PEAKIUI HA MOHBI, PEIIEHUE IKCIIEPUMEHTAJIbHBIX 3a/1a4.

Hemeranibl U MX coeiMHEHUSA

OOmiass xapakTepucTuka rajoreHoB. (OCOOEHHOCTHM CTPOECHMSI AaTOMOB,
XapakTepHble cTerneHu okuciaeHus. CTpoeHue u (PU3MUEecKUe CBOMCTBA MPOCTHIX
BEIIECTB — FAJIOTEHOB. XMMHUECKHE CBOMCTBA HA IPUMEpPE XJIopa (B3auMOAEHCTBHE
C METaJUlaMH, HEMEeTaJulaMM, IiejaoyaMu). Xuoposopopod. ConsiHas KHCIIOTa,
XUMHAYECKUE CBOMCTBA, IIOJy4E€HME, IpuMeHeHue. Jleucrteue xiopa |
XJIOPOBOJOPOZA Ha OpraHU3M 4YeJIOBeKa. BakHeWme XI0puasl U UX HAXOKICHUE B
IIPUPOJE.

Obmast xapaktepuctuka 3meMeHTOB VIA-rpymnmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble CTeneHu okucieHus. CTpoeHHe W (PU3NYECKHE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOA U Cepbl. AJITIOTPOIHBIE MOAU(PUKALUN KUCIOPOIa U
cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOIOpOA, CTPOCHHE, (PUBNYECKUE U
XUMHUYECKUE CBOMCTBA. OKCHABI CEpbl KAK NMPEACTABUTEIN KHUCIOTHBIX OKCHOB.
Cepnas kuciora, GU3NYECKUe U XMMUYECKUE CBOICTBA (00IIKe KaK IpeCTaBUTes
KJlacca KUCJIOT M crnenuduueckue). XUMHUUECKHE pEakiuu, Jie)kalllue B OCHOBE
MIPOMBIIJICHHOTO CIOc00a TMOJIyYeHHs CEpHOM KHUCIOThL. IIpumeHeHuwe cepHoit
KUcaoThl. ColM CEepHOM KHUCIIOTHI, KAauyeCTBEHHAs peaklus Ha CyJb(ar-uoH.
Haxoxnenue ceppl M €€ COEOAUHEHHM B MOpUpPOLE. XUMHUYECKOE 3arpsi3HEHUE



OKPYXAIOIEH Cpelbl COENMHEHUSIMU cepbl (KHUCIOTHBIE JIOXKAM, 3arps3HEHHE
BO3/yXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALICHHUS.

OOmiass xapakrepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOECHHMS
aTOMOB, XapaKTE€pPHbIE CTENEHU OKHUCIEHHA. A30T, pacnpoCTpaHEHHE B IMPHUPOJE,
¢busnueckue u xumMuyeckue cporctsa. KpyroBopot azota B npupoje. AMMuUax, ero
dbusznueckrue U XMMHUYECKHE CBOICTBA, MOJlydeHrue U npumeHenune. Colu aMMOHUS,
uXx (pU3nUecKue U XMMUYECKUE CBOMCTBA, IpUMeHeHHE. KauecTBeHHas peakius Ha
MOHBl aMMOHHMA. A30THasi KHUCJIOTa, €€ MOJydeHHe, (PU3MYeCKHue U XUMHUYECKHE
cBoicTBa (OOIlIME Kak TMPEACTaBUTENS Kiacca KHUCIOT U CIeHU(pUUYECKHE).
Hcnonp30BaHne HUTPATOB U COJIE aMMOHHMSI B KAU€CTBE MUHEPAJIbHBIX y100pEHHIA.
XHUMHUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpelbl COEIMHEHUSIMH a30Ta (KUCIOTHBIE
JOKM, 3arpsi3HEHHE BO31yXa, MOYBbl U BojoémoB). docdop, amnoTpomnHbie
Moaudukauu gocdopa, ¢puznueckue U xumuueckue cpoiictBa. Okcun dochopa
(V) u docdopnas kuciora, puandeckue U XUMUUYECKHE CBOWCTBA, MOJIyYCHHE.
Hcnons3oBanue hochaTtoB B kKauecTBE MUHEPATIBHBIX YI00OpEHUH.

Obmas xapaktepuctuka 3meMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTEIIEHU OKUCIICHUA. YTIEpOJ], AJUIOTPOIIHbIE MOAU(DUKALNH,
pacnpocTpaHEHUE B MpUpoJE, (PU3NUECKHE U XUMHUYECKHE CBOWCTBA. AncopOuus.
Kpyrosopor yriepona B mnpupoae. Oxcuabl yriepoja, uX (u3HUecKHe WU
XUMHUYECKHE CBOWMCTBA, JEWCTBUE HAa JKUBBIE OpraHU3Mbl, I[IOJIyY€HHUE U
MPUMEHEHHUE. DKOJOTUYECKHEe MPOOJIeMBbl, CBA3aHHbIE ¢ okcuaoM yriepoaa (IV),
TUIIOTE3a TJ00AJIbHOTO TOTEIUICHUs KJIMMaTa, MapHUKOBBIM 3 dexT. YrojbHas
KHCIIOTa U €€ COJM, UX (PU3NYECKUE M XUMHUYECKHE CBOWCTBA, IOJYYEHHUE MU
npuMmeHenue. KauecTBeHHass peakiuss Ha KapOoHaT-WMOHBL Mcmonb3oBaHue
KapOOHATOB B OBITY, MEIUILIMHE, IPOMBIIINIEHHOCTH U CEJIbCKOM XO3SMCTBE.

IlepBoHauanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHUSX
yriepoja (MeTaH, 3TaH, TWIEH, alleTUIEH, 3TaHOJI, INIMLEPUH, YKCYCHasl KUCJIOTA).
[IpuponHble HWCTOYHUKUA YIJIEBOJAOPOJIOB (yroyib, NPUPOIHBIA Ta3, HEPTH),
OPOAYKTHl MX MepepaboTku (OEH3MH), UX POJb B OBITY W MIPOMBIIIICHHOCTH.
[TonsiTie 0 OMOIOTUYECKU Ba)KHBIX BEILECTBAX: XKHUpax, Oenkax, yrieBojax — U ux
poiuM B OKM3HM 4EJNOBEKa. MarepuaJbHOE €IMHCTBO OpPraHUYECKUX M
HEOPraHUYECKUX COCIUHEHUH.

Kpemuuii, ero ¢usmyeckue u XHUMHUYECKHE CBOMCTBA, I[IOJIyYCHUE H
npuMmenenue. CoeMHEeHNs KpeMHus B npupoje. Ooiue npeacTaBieHus 00 OKCHae
kpemHus (IV) u kpemHueBoit kucinore. CUIMKaThl, UX UCHOJIb30BAaHUE B OBITY, B
IPOMBILUIEHHOCTH. BaxkHeilline CTpouTeabHbIE MaTepUalbl: KEpaMHUKa, CTEKIIO,
IIEMEHT, OeToH, keye300eToH. [IpoGieMbl  0Ge30MacHOr0  MCIMOJb30BaHUS
CTPOUTENbHBIX MaTepUaIOB B MOBCEAHEBHOMN KU3HMU.



Xumuueckuit IKCnepumenm:

H3ydeHue 00pa3IioB HEOPTAaHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MPOBE/ICHNE KAUECTBEHHBIX PEaKLMi Ha XJIOPUA-UOHBI W HAOIIOJIEHWE MPU3HAKOB
UX TMPOTEKaHUs, OMbIThI, OTpaxkawoliue (U3NUECKUEe M XUMUYECKHE CBOMCTBA
rajJor€HOB M HMX COEIUHEHUN (BO3MOXKHO HCMOJIb30BAHUE BUIECOMATEPHUATIOB),
O3HaKOMJIEHHE ¢ 00pa3iamMu XJIOpUI0B (TaJOTEHUIOB), O3HAKOMIJICHHE C 00pa3iiaMu
ceppl U €€ COeAMHEHUSAMH (BO3MOXXHO UCIOJIb30BaHUE BHUACOMATEPHAIIOR),
HaOJII0JICHUE Tpoliecca OOyIIIMBaHUS caxapa MoJi JeHCTBUEM KOHIICHTPUPOBAHHOM
CEepPHOU KUCJIOTHI, M3yYECHNE XUMUYECKUX CBOMCTB pa30aBICHHON CEPHOU KHUCIIOTHI,
MPOBE/ICHUE KAYECTBEHHOW PeaKIuu Ha CyJb(arT-uoH W HAOMIOJACHUE MpU3HAKa €€
MPOTEKaHUs, O3HAKOMJICHHE C (M3MUECKUMHU CBOMCTBaMHU a30Ta, (ochopa u ux
COEIMHEHMI (BO3MOKHO HCIOJIb30BAaHUE BHUAEOMATEPHUAIOB), 00Opa3laMu a30THBIX
n dochopHbIX ya0OpeHUid, MoJTydyeHue, COOMpaHue, paclo3HaBaHUE U W3YUYCHHE
CBOWCTB aMMHAKa, MPOBEJACHHE KAYECTBEHHBIX PEAKIMl HAa HOH aMMOHHUS H
dbochar-uoH W U3YYCHHE TPHU3HAKOB MX MPOTEKAHUS, B3aUMOJICHCTBUE
KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MeEIb0 (BO3MOXXHO MCIOJIb30BAHUE
BHUJICOMATEPHUAJIOB), M3y4Y€HUE MOJEJel KPUCTAUNIMUYECKUX PEHIETOK ajMasa,
rpaduta, ¢yiepeHa, O3HAKOMJIEHHE C MPOIECCOM afCcOpOLMH PaCTBOPEHHBIX
BEIIECTB AKTHUBUPOBAHHBIM YIIEM U YCTPOWCTBOM MPOTHUBOrasza, IOJy4YCHHE,
coOupaHue, pacrlo3HaBaHUE W WU3YYEHUE CBOMCTB YIJIIEKUCIOTO Ta3a, MPOBEICHUE
Ka4eCTBEHHBIX PEaKIMi Ha KapOOHAT U CHUJIMKAT-UOHBI U U3YYEHUE MPU3HAKOB UX
MPOTEKAHUSI, O3HAKOMJIEHHE C TPOAYKIMEH CHJIMKATHOW MPOMBIIIIEHHOCTH,
pelIeHrne HKCIEPUMEHTANbHBIX 3a7ad Mo Teme «Baxuellne HEMETaUIbI U UX
COCMHEHUS.

MeTaJsibl 1 X COeIMHEHUS

OO61iast xapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJUIOB HA OCHOBAaHUU
uX nosiokeHus B llepuomumueckon cucreme xumuueckux d3meMeHTtoB . U.
MenpneneeBa u crpoeHuss atoMoB. CTpoeHue MeTtaiuioB. Mertanueckasi CBsi3b U
METAJJIMYeCKasi  KpUCTaJUIMYecKass  peméTka.  DJIEKTPOXUMHUYECKUUA  psif
HanpspKeHUH MetauioB. dusznueckue U XMMHYECKHUE CBOWCTBAa MeTaiuioB. OOriue
crocoObl TOJIydeHHs] MeTauioB. [loHsTHE O KOPpO3UHM METAJIOB, OCHOBHbBIE
crnocoObl 3alUThl UX OT Koppo3uu. CruiaBel (CTadb, YYTyH, IIOPaTIOMUHHM,
OpoH32a) U UX MPUMEHEHUE B OBITY U TPOMBITINICHHOCTH.

[llenounsle MeTauIbl: MOJIOXKEHUE B llepmoguueckol cucremMe XMMHUYECKHUX
anemeHToB [[. M. MeHmeneeBa, CTpOCHHUE MX AaTOMOB, HaXOXICHUE B TPUPOJE.
duznyueckre U XMMHUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kanusg). OKCUIbl U
TUAPOKCUABl HaTpusd U Kanud. [IpuMeHeHue MIEeIOYHBIX METauIOoB M UX
COEMHECHUM.



[[lenoyHo3eMeNnbHBIE METAJUIBI MAarHuii W KaJbLUWW: TOJIOKEHUE B
Ilepnonuueckon cucteme xuMudeckux anemeHToB [[. . Menneneesa, ctpoeHue ux
aTOMOB, HaxO0JeHUE B npupoae. Pu3ndeckue 1 XUMUYECKHE CBOMCTBA MarHus U
Kanbuusa. Baxueime coequuenus Kanblus (OKCHI, TUAPOKCHUL, conn). JKECTKOCTh
BOJIbI M CTIOCOOBI €€ yCTpaHEeHHs.

AsmromuHMN: nosiokeHne B [leprnoanyeckon cUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpO€HUE artoma, HaxoxJaeHue B mnpuponac. dusmueckue u
XUMUYECKHE CBOMCTBA amOMUHUSA. AMQOTEpHbIE CBOMCTBA OKCUIA W THIPOKCUAA
ATFOMHUHUSL.

Keneso: nmonoxenue B Ilepnoanueckon cUCTEME XUMUYECKUX DIEMEHTOB JI.
N. Menneneesa, CTpoeHME aTroMa, HaxOXKIeHHWEe B npupone. dusznueckue u
XUMHUYECKHE CBOMCTBA xkene3a. OKcuabl, TiApoKcU bl U conu xenesa (1) u xxenesa
(IIT), mx coctaB, CBOMCTBA U MOJyYCHUE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHE C oOOpa3laMd METalIOB U CIUIABOB, UX (PU3UUECKUMHU
CBOMCTBaMH, HM3yYE€HHE  pE3yJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEpPHAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJA
KalblUd M HaTpusi € BOJAOM (BO3MOXKHO HCIIOJb30BaHHWE BUACOMATEPUATIOB),
HCCIIEIOBAHUE CBOWCTB KECTKOM BOJBI, IIPOLIECCA TOPEHUS JKelle3a B KUCIOPOAE
(BO3MOXKHO  HCIOJB30BAHME  BUAEOMATEPUAJTIOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEAKIMI HAa MOHBI: MAarHUs, KaJblUs, aTIOMUHUS, IUHKA, xerne3a (II)
n xene3a (III), mequ (II), HabmrogeHUe W OMMCAHHUE MPOIECCOB OKpaIIMBAHMS
IJJaMEHU MOHAMM HATpus, Kajaus M KaiblMs (BO3MOXKHO HCIOJb30BAHHE
BHJICOMATEPHAIIOB), UCCIIe0BaHNE aM(POTEPHBIX CBOMCTB THAPOKCHIA ATFOMUHUS
TUAPOKCUIA LIUHKA, PEUICHUE SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «Baxkueilmme
METaJUIbl U UX COCAUHEHUS.

XUMHA U OKpPYKaINas cpeaa

BemecTtsa u Marepuasibl B IIOBCEIHEBHOM JKM3HM 4YelOBeKa. besomacHoe
MCIIOJIb30BaHME BEUIECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBas momours npu
XUMHUYECKUX 0KOTaxX U OTPABICHUSX.

XMMHMUYECKOE 3arpsi3HEHHE OKpYKawllew cpeabl (mpeneiabHas AOMyCTUMAas
KOHIIeHTpalus Bemects, nainee — [1/1K). Poias xumuu B pelieHun 3K0JI0TMYECKUX
po0sem.

Xumuueckuit IKCnepuMenm:

U3ydeHue o0pa3loB MaTepHaylioB (CTEKJIO, CIUJIaBbl METAIJIOB, MOJUMEPHbBIE
MaTepualbl).

Mesrcnpeomemmnunie ceasu



Peanuzamuss MeXNpeAMETHBIX CBs3ed NpH HM3YyYEHUM XMMUU B 9 Kjacce
OCYIIECTBIISICTCS 4epe3 UCMHOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
HOHSATHH, TaK ¥ MOHATHUH, SBJISIOMUXCA CUCTEMHBIMU Ui OTAEIbHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOTO ITUKIIA.

OO1Iue ecTecTBEHHO-HAy4YHbIE MOHSATHS: HAy4YHBIA (DakT, rumoresa, 3aKOH,
TEOpHUs, aHalu3, CHUHTE3, KJacCHU(pHUKaAIuUs, TMEePUOJUYHOCTh, HaAONIIOIEHUE,
AKCHEPUMEHT, MOJCIMPOBAaHUE, HU3MEPEHUE, MOJejb, SBJICHHUE, ITAPHUKOBBIH
a3 PeKT, TEXHOIOTHs, MAaTEPHUAIIBI.

dusnka: Matepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIIHI,
PaZMOaKTUBHOCT, MOJIEKYa, AIIEKTPUUYECKUIN 3apsij, POBOJAHUKH,
MOJIyIIPOBOJIHUKH,  JAUDJIEKTPUKH, (POTOIJIEMEHT, BEIIEeCTBO, TeJI0, OO0BEM,
arperaTHOE€ COCTOSTHHE BEIIEeCTBa, ra3, pacTBOpP, PACTBOPUMOCTh, KpUCTAJUINYECKAs]
peméTka, CrjiaBbl, (U3NYECKHE BEIUYMHBI, €IUHULBI H3MEPEHHs, KOCMUYECKOe
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJTHIIE.

buonorust: ¢otocunTes, apixanue, O6uochepa, IKOCHCTEMA, MHUHEPAIbHBIE
yI0OpeHusi, MUKPO3JIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIEC BEIIECTBA.
['eorpadus: armochepa, ruapocdepa, MUHEPaAIbl, TOPHBIE TTOPOABI, ITOJIE3HBIE
MCKOTIaeMbl€, TOTNIUBO, BOJIHBIE PECYPCHI



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
MonayJsib BOCIUTATENbHOM MPOrpaMMbl
« »
KoIM4ecTBO Y2COB YpouHas 1eiTeJIbHOCTh
H DJIEKTPOHHBIE
Ne aNMEHOBaHHE eseBble TemaTruka (undposbIe)
a3/1eJI0B U TeM
n/n P Mpakr | OPHEHTHPBI o0pasoBaTeJbHbIC
NMPOrpamMMbl K B COOTBETCTBHU
OHTPO  HMYECKH ecypchbl
Bce p pe3yabTaToB pecyp
JIbHBI ¢ KaJIeHIapHbIM
ro ¢ ¢ BOCIIUTAHMS nap
pabdotbl | padoT IJIAHOM
bl .
BOCIIUTATEIbHOM
pador
Pasznea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUSA
-OpI/IeHTI/IpOBaHHHﬁ Ha .
Jenn baiikama
MMPUMCHCHUC 3HAHWUHI
MexyHapoaHbIit
€CTECTBEHHBIX U JICHB
XuMusg — BayKHAst
COUMATIBHBIX HayK bubmmoreka [JOK

1.1

00JIaCTh €CTECTBO3HAHUS
Y MPAKTUYECKOU
ACATCIIBHOCTHU YCJIIOBCKA

HOKWIBIX JIIOJIEN
IJIg pCHICHUA 3a1a4 B

obnacTtu JleHb otua B

. Poccun
OXpaHbI OKPYIKAOICHU

cpensl,

IJIaHUPOBAaHUSA CBOUX

https://m.edsoo.ru/7f4
1837¢
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ITOCTYIIKOB 1
OICHKHW UX BO3MOJKHBIX

MOCIEICTBUH IS
OKpYXaloIlleil cpeibl

1.2

BemecTtBa n
XUMHUYCCKUC peaKI_[I/II/I

15

-3HAIOLIWN U
YBaXKarolUn

IOCTIDKEHUS Hallei
PonuHbel —

Poccun B criopre,
TEXHOJIOTHSIX,

0O0€EBbIE IIOJABUTH U
TPYAOBBIC

JAOCTHUIKCHUS, TCPOCB U
3alllUTHUKOB

OreuyecTBa B nmpouuiomM
n

COBPEMEHHOCTH;

-BBIPAXKAOLUI
[I03HABATEJIbHBIE

HWHTEPECHI B Pa3HBIX
IpEAMETHBIX

obractsx ¢ yuérom

WHIWBUOYAJTbHBIX

JleHb HapOTHOTO
€JIMHCTBA

Henbp Matepu

Henn
l'ocynapcTBeHHOTO
repba

Poccuiickoi
denepanun

bu6mmoreka [IOK
https://m.edsoo.ru/714
1837¢
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WHTEPECOB,

CIIOCOOHOCTEH,
JOCTHKCHUH

Uroro no pazgeny

20

Pa3znen 2. BaxkHeiilnue npeacTaBuTeId HEOPraHU4eCKUX BellecTB

2.1

Boznyx. Kucnopon.
[Tonsarue 00 okcumax

-3HAIONIUN U
YBaXKarolUn

IOCTIDKEHUS Hallei
Poanuer —

Poccuu B Hayke,
HCKYCCTBE, CIIOPTE,

TEXHOJIOTHX, OOEBEBIE
[TOJIBUTH U

TPYAOBBIE TOCTUKEHMUS,
repoeB u

3alllUTHUKOB OreuecTBa
B IIpOLJIOM

U COBPCMCHHOCTH,

-[IPUHAMAFOIIHM
aKTHBHOE y4acTue

B MCPOIPUATHUAX

JleHb BOJIOHTEpA B
Poccun

Hens I'epoes
OteuyecTBa

JeHb
Koncturynuu

Poccuiickoi
®denepauun

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
1837¢
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MaTpUOTUYECKON

HaIlpaBJICHHOCTHU

2.2

Bonopoa.Ilonstue o
KHCJIOTaxX M COJISX

-3HAIONIUI U
YBaXKaroIUN

IOCTIDKEHUS Hallei
Poanuer —

Poccuu B Hayke,
HCKYCCTBE, CIIOPTE,

TEXHOJIOTHX, 0OEBEBIE
[TOJIBUTH U

TPYIOBBIC TOCTHKCHHSI,
TepOeB U

3alllUTHUKOB OreuecTBa
B IIpOLIIJIOM

U COBPCMCHHOCTH,

-BBIPAXKAOLIUI
[I03HABATEIIbHBIE

HUHTCPECHI B PA3HBIX
MNPpEAMCTHBIX

o0xacTsx ¢ yuéTtom

WHIMBUIYATBHBIX
HHTEPECOB,

CIIOCOOHOCTEH,

JleHb cHATHS
OIoKaIbI

Jlennnrpana

JeHnpb pazrpoma
COBCTCKHUMU

BOVICKaMH
HEMELKO-

(hanmcTCKIX BOWCK

B CranuHrpaackoi
outse

Jenn Poccutickoi
HAYKH

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
1837¢
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TOCTIKEHUN

-3HAIOIINN U
YBa)XKaroIun

IOCTIDKEHUS Hallei
PonuHbel —

Poccuu B Hayke,
HCKYCCTBE, CIIOPTE,

TCXHOJIOTHAX, 0oeBEIC
IIOABUTHU N

TPYAOBBIC NOCTUKCHUS,

Jlenp 3anuTHIKa

repoeB " Bubnnoreka [IOK
Boga. PactBopbl. p Oreuectsa 1
2.3 5 https://m.edsoo.ru/7f4
ITonsatue 06 oCHOBaHUAX 3amUTHUKOB OTeuecTBa 1837¢
B IIPOLLIIOM
U COBPEMEHHOCTH;
-IPUHAMAIOIINI
AKTUBHOE y4acTHE
B MEPOIPHUATHSIX
NaTPUOTUYECKON
HaIPaBIEHHOCTH
OCHOBHBIE KJIaCChI ~IIpOSBIIAIOINH M esKIyHApOAHbIi bubnnorexa LIOK
BaKCHUE K
2.4 HEOPraHUYECKUX 11 YBAKCHHIC SKECHCKHUI https://m.edsoo.ru/7f4
COCTMHECHUN 1837¢

CTapuum, K



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

pOCCUICKUM

TPagUITIOHHBIM
CEMENHBIM

LEHHOCTSIM, HHCTHTYTY
Opaka Kax

COI03y MY>KYHHBI 1
JKEHIIIWHBI JTS

CO3/TaHUS CEMBH,
POXKIIEHUS U

BOCIIMTAHUSA ﬂeTeﬁ;

-0CO3HAIOIIHI
COINPUYACTHOCTD K

[POILIOMY,
HaCTOALIEMY U

Oyaymiemy Hapoja
Poccun,

TpaJUIIUSIM BOMHCKOTO
CITy>KEHUS

cBoeMy OTteuecTBy,
TBICSYEIETHEN

HUCTOPHUU POCCUICKOMN

rocy1apCTBECHHOCTH Ha
OCHOBC

HUCTOPHUYECKOI'O

JIEHD

JeHb
BOCCOEIMHEHHUS
Kpsima ¢

Poccueit

JeHb
KOCMOHABTHKHU




TIPOCBEIICHMSI,

poccHiicKoro
HAI[MOHAIHHOTO

HUCTOPHUYECKOT'O
CO3HaHMsI-

3HAIOIUHA U
YBa)XKaroIun

NOCTHIKEHUS Halllel
Ponunabl —

Poccun B Hayke,
UCKYCCTBE,

CIOPTE, TEXHOJIOTHSIX,
0oeBbIE

MTOJIBUTH U TPY/AOBBIC
JIOCTHIKEHHS,

TepOeB U 3alUTHUKOB
OreyecTBa B

MPOIIIOM H
COBPEMEHHOCTH;

Uroro no pazgeny 30

Pasznea 3. [lepuoanueckuii 3axoH u [lepuognueckasi cucreMa XUMHYECKUX JIEMEHTOB
. . MenneseeBa. Ctpoenne aToM0B. XuMHYecKasi CBsi3b. OKHCIUTEIBHO-
BOCCTAHOBHMTEJIbHbIE PeAKIIUI




3.1

[Tepuonuueckuii 3aKOH U
[Tepuonuueckas
CHCTEMAa XMMHYECKUX
anemenToB /l. 1.
Menpene-eBa. CtpoeHue
aroMma

-BbIpaXKarolui
TOTOBHOCTb K

y4JacTHIO B
MIPaKTHYECKOH

IEeSATEIIBHOCTU
SKOJIOTHYCCKOM,

MIPUPOTOOXPAHHON
HaIpaBJIEHHOCTH;

-IEMOHCTPUP YOI
HaBBIKH

HaOJIrOIeHHH,
HAKOIJICHUS (PAaKTOB,

OCMBICJICHUS OIIbITA B
€CTECTBEHHOHAYYHOU U

TYMaHUTapHOH
obactsix

IIO3HAaHUA,
TNIEpBOHAYAJILHBIC

HaBBbIKHA
HCCIIEIOBATEILCKOM

JACATCIIBHOCTHU

Henena Dxonornu

(Bcepoccuiickuii
Henn

HKOJIOTMYECKUX
3HaHUU

Enuneie ypoku
«BcemupHbIit

Jlenb 3emutn

Bbu6nmmoreka [JOK
https://m.edsoo.ru/7f4
1837¢

3.2

XUMHYECKas CBA3b.
OKHUCIIUTENBHO-

-3HAIOLIWN U
YBaXKarolUn

Jlens IToOembr

Bbu6nmmoreka [JOK
https://m.edsoo.ru/7f4



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

BOCCTAHOBUTEJILHEIE
peakmu

IOCTIDKEHUS Hallei
Ponunael —

Poccuu B Hayke,
HCKYCCTBE, CIIOPTE,

TCXHOJIOTHAX, 0oeBEIC
IIOABUTHU 1

TPYAOBBIC TOCTHKCHUS,
repoeB u

3aUTHUKOB OTedecTBa
B MIPOILIOM

" COBPCMCHHOCTH,

-IPUHAMAIOIINI
AKTMBHOE yJacTHe

B MEPONPHUATHAX
aTPUOTUYECKON

HAIPaBJICHHOCTH;

-pasbuparomuiics B
COBpPEMEHHBIX

0O0IIIECTBEHHO-
MMOJINTHYECKUX

poueccax,
MPOUCXOSIINX B

Poccuu u mupe,
CHOCOOHBIH

Jlenb neTckux
00IIIECTBEHHBIX

OpraHu3arui
Poccun
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0CO3HAHHO BBIPAOOTATH

COOCTBEHHYIO TIO3HUITHIO
o

OTHOIICHHWIO K HUM Ha
OCHOBC

3HAHUSI U OCMBICIICHUS
HCTOpHH,

JAYXOBHBIX HeHHOCTeﬁ n

NOCTW)KEHUI Halllel

CTpaHBI
bu6mmoreka [IOK
Hroro no pazgeny 15 https://m.edsoo.ru/7f4
1837¢
bu6mmoreka [IOK
PeszepBHOe Bpemst 3 https://m.edsoo.ru/7f4
1837¢
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9 KJIACC

n/n

HanmenoBanue
pa3ae/ioB U TeM
MPOrpamMmbl

KoanuecTBO 4acos

MonayJsib BOCIUTATEIbHOM MPOrpaMMbl

«Ypommn AEATECJIBbHOCTD»

KonTpo
Bcero JbHbIE
padoThI

IIpakTnuec
KHe padoThbl

IleneBbie OpHEHTHPHI TemaTuka
pe3yJbTaToB B COOTBETCTBHH
BOCIIMTAHUS

¢ KaJIeHIapPHbIM
IJIAHOM
BOCIIUTATEJILHOM

padoTsbI

DJIEKTPOHHBIE
(uudpossbie)
o0pa3oBaTesibH
ble pecypchl

Pa3nen 1. BemecTBO 1 XuMu4ecKkne peakiun

1.1

IToBTOpeHue n
yriryoneHue
3HAaHUM OCHOBHBIX
pasznenoB Kypca 8
KJlacca

-OpI/IeHTI/IpOBaHHHﬁ Ha

. [enb baiikana
IIPUMCHCHUE 3HaAaHUU

MexnyHapoaHslii
CCTCCTBCHHBIX U

JCHb
CoMaJIbHBIX HAYK

I pE€IICHUA 3a1a4 B TOKHJIBIX JTFOACH

o0Omactu

Jens oTma B
OXPaHbI OKPYKAFOIIEH Poccun
cpensl,

IJIaHUPOBAHUA CBOUX

bubmnoreka
HOK
https://m.edsoo.ru/
71412636
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ITOCTYIIKOB 1

OIICHKH WX BO3MOKHBIX
MMOCJICACTBHUH IS
OKpYyXaroIen

Cpelbl.

1.2

OCHOBHBIE
3aKOHOMEPHOCTH
XHUMHUYECKHX
peaxkuuit

-3HAIOUINN U YBa)KarOIUH

JOCTHIKEHUA Hallei
Poanuer —

Poccuu B cniopre,
TEXHOJIOTHSIX,

0O0€eBbIE IOJABUTH U
TPYIOBBIE

OOCTHUXKCHHSA, TEPOCB U
3alllUTHUKOB

OteuecTBa B MpONIIOM U
COBPEMEHHOCTH;

-BBIPAXKAOLIUI
[I03HABATEIIbHBIE

HWHTEPECHI B Pa3HBIX
IPEAMETHBIX

o0xacTsx ¢ yuértom

WHIWBUOYAJIbHBIX

Jlenb HapOTHOTO
€IMHCTBAa

Henb Matepu

Jenb
I'ocynapcTBeHHOT
0

rep6a Poccuiickoit

denepaunun

bubmnoreka
HOK
https://m.edsoo.ru/
71412636
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WHTEPECOB,

CIIOCOOHOCTE,
JOCTHKCHUH

-3HAIOUINN U YBaXKarOUUH

IOCTIDKEHUS Hallei
Poanuer —

Poccum B Hayke, HCKyCCTBE,
CIIOpTE,

TEXHOJIOTHX, OOEBEBIE

[lenb BonoHTEpa B

Poccun
TIOZIBUTH U
3 Hens I'epoes
JIEKTPOJIUTHYECK JTOBBIE JIOCTHKECHHUS
P pr ’ Oreuecta bubnmoteka
asi quccouuanus. I'€poeB 1 OK
1.3 XUMHYECKue 8 Jenb 1
3alllUTHUKOB OrtecuecTBa B K https://m.edsoo‘ru/
€aKLIUU B OHCTUTYLIUH
peakn MPOLLIOM yi 7f41a636
pacTtBopax N
¥ COBPEMEHHOCTH; Poccntickoit
denepaunu
-IPUHAMAIOIINM aKTUBHOE
ydacTue
B MEPONPHATHIX
MaTPUOTHYECKOU
HAIpaBIeHHOCTH
Uroro no pazgeny 17

Pa3gen 2. HeMeTaJIbI M UX COCIUHEHU ST
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-3HAIOUINN U YBaXKaIOUIUH

IOCTIDKEHUS Hallei
Poanuer —

Poccuu B Hayke,
HCKYCCTBE, CIIOPTE,

TEXHOJIOTHX, 0OEBBIE
[TOJIBUTH U

TPYIOBBIC TOCTHKCHHSI,
TepOCB U

JeHb cHATHS
OJI0KaIBI

Jlennnrpana

Henb pazrpoma

COBETCKUMU
Oo6mast .
3aiuTHUKOB OTeuecTBa B BOMCKaMH
XapaKTEepUCTUKA IpOmLTOM bubnmoreka
21 XUMHYECKHX HEMELKO- LHOK
' aieMeHToB VIIA- H COBPEMCHHOCTH; darmmucTcKux https://m.edsoo.ru/
TPYIIIIBL. . 71412636
-BI)Ipa)KaIOIIII/II/I 4
TI"anorensr BOMCK
[I03HABATEIILHBIE
B CranuHrpaackon
MHTEPECHI B Pa3HBIX
ouTBe
MPEIMETHBIX
. Jlenp Poccutickoit
00JacTsxX ¢ yuéTom
HAYKH
I/IH}II/IBI/IZ[ya.HBHBIX
HHTEPECOB,
CIIOCOOHOCTEH,
IOCTIKEHUH
29 Obmas -3HAIOIMI U yBAKAOIMI JleHb 3aIIMTHAKA bubanoreka
XapaKTepUCTUKA HOK
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XUMHYECKHUX
aneMeHTOB VIA-
rpynnsl. Cepa u eé
COETMHEHUS

IOCTIDKEHUS Hallei
Ponunabel —

Poccum B Hayke, HCKYCCTBE,
CIIopTe,

TCXHOJIOTHAX, 0oeBEIC
IOABUTHU 1

TPYAOBBIC TOCTHKCHUS,
repoeB U

3alllUTHUKOB OrecuecTBa B
IIpoIIJIOM U COBPEMEHHOCTHU

-IPUHUMAIOIIUI aKTUBHOE
ydactue

B MEPONPHUATHIX
NaTPUOTHYECKON

HaIlpaBJICHHOCTHU

OrteuecTBa

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

23

Oo6mas
XapaKTEepUCTUKA
XUMHYECKHUX
371eMEHTOB VA-
rpynnsl. A30T,
dbocdop u ux
COCANHCHUA

-TIPOSIBIIIONINH YBaXKEHHE K
CTapIIUM, K POCCUMCKUM
TPAIUIIUOHHBIM CEMEHHBIM

IEHHOCTSIM, HHCTUTYTY
Opaka Kak

COIO3Y MYXKYUHBI U

MexnyHapoaHbIi

JKEHCKUH NCHb

bubmnoreka
LHOK
https://m.edsoo.ru/
71412636
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JKEHILUHBI TS

CO3MTaHUsT CEMBH, POXKICHUS

u

BOCITUTAHUS JIeTeH

-0CO3HAIOIINI
CONPHYACTHOCTH K

MIPOIIIOMY, HACTOSIIEMY U

Oyaymemy Hapona Poccun,

TpaguusaIM BOUHCKOI'O

CITY)KEHUS
O06mas
XapaKTEPUCTHKA cBoemy OTedecTBy, HeHb .
XUMHUYCCKUX THICSYETIETHEH BOCCOEIMHEHHS bubnmorexa
OK
2.4 anemeHToB IVA- 8 .. . 1
v HUCTOPUHU POCCUICKOI Kpsima ¢ Poccueit https://m.edsoo.ru/
CPYIIIBL. YTIEpO
Py g poa 7f41a636
Y KPEMHHI U UX roCyIapCTBEHHOCTH Ha
COCTMHCHUS OCHOBE
HCTOPHYECKOTO
MPOCBEIICHUS,
pOCCcHuiiCKOro
HaIMOHAJIILHOTO
HUCTOPHYECKOTO CO3HAHUSI
Hroro no pazneny 25
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Pa3gen 3. MeTaJsIbl M BX COeTUHEHU S

-3HAIOUINN U YBaXKaIOUUN

IOCTIDKEHUS Hallei
Ponunabel —

Poccun B Hayke, HCKyCCTBE,

gnopTe, TEXHOJIOTHSIX, Tenb BHGIHOTEeKA
o 0O€EBbIE
3] Obmwe cpoiicTsa 4 KOCMOHABTHKH LOK
METaJJIOB TOJIBHI'H 1 TPYIOBBIE https://m.edsoo.ru/
JOCTHIKEHHS, 71412636
FepOCB U 3allIUTHUKOB
OTteuyecTBa B
MPOIIJIOM B COBPEMEHHOCTH
—OpI/IeHTI/IPOBaHHI:Iﬁ Ha Heﬂenﬂ 9KOHOFI/H/I
MPUMEHEHUE 3HAHUH (Beepoccuiickuit
€CTECTBEHHBIX U Henb
COLIMAJIbHBIX HAYK
. H y DKOJIOTHYECKUX Bubnmorexa
Baxxneiinume S— oK
IUIS pELEHN 3a/1a9 B
3.2 METaJUIBI U UX 16 p 1

COCOMHCHUA

obJractu

OXpaHbl IPUPOJIBI,
TUTaHUPOBAHUS

CBOHMX ITOCTYIIKOB U OLICHKU
nux

Enunbie ypoku

«BcemupHsbIi
Jenb

3emin

https://m.edsoo.ru/
7f41a636
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BO3MOYKHBIX ITOCIIEACTBHAMN
TUIS

OKPYXaloIlle cpeibl;

-y4acTBYIOUIUH B
MIPaKTHYECKOH

JIeITEIIBHOCTH
JKOJIOTHYCCKOM,

NPUPOAOOXPAHHOMN

HaIlpaBJICHHOCTHU

Uroro no pazgeny

20

Pasznen 4. Xumus 1 oOKpyskamomas cpeaa

BemecrBa u
4.1 MaTepHaJlbl B
YKU3HU YEJI0BEKa

-3HAIOUINN U YBaXKarOUUH

JOCTIDKCHUS Halen
Ponunst —Poccuu B Hayke,
HCKYCCTBE, CIIOPTE,

TEXHOJIOTHX, 0OEBEBIE
[TOJIBUTH U

TPYJIOBBIE TOCTHKCHUS,
repoeB u

3alUTHUKOB OTedecTBa B
MIPOIILIOM

U COBPECMCHHOCTH,

—HpI/IHI/IMaIOH.II/Iﬁ AKTUBHOC

JleHb neTckux
00IIECTBEHHBIX

OpraHu3aun
Poccumn

bubmnoreka
HOK
https://m.edsoo.ru/
71412636
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ydactue

B MEPOTPHUITHIX
MaTpUOTUYECKOUN

HaIpaBJICHHOCTH;

-pasOuparonuiics B
COBPEMEHHBIX

00II[ECTBEHHO-
TTOJIMTUYCCKHUX

porieccax, MPOUCXOSATITIX
B

Poccun u mupe, criocoOHBIIM
OCO3HAaHHO BBIPA0OTaTh
COOCTBEHHYIO TIO3UIHIO 10

OTHOIICHHUIO K HUM Ha
OCHOBC

3HaHUA 1 OCMBICJIICHHUA
HUCTOpHH,

JTyXOBHBIX [IEHHOCTEH H

JIOCTH>KEHMU Hallled CTpaHbl

Hroro no pazneny

Pe3epBHOE Bpems

Bbubanoreka




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

OBIIEE KOJIMYECTBO
YACOB I1O0
[NPOT'PAMME

68
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YYEBHO-METOJNUYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA
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