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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMmma 10 XMMHM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHM K pe3yJbTaTaM OCBOCHHS OCHOBHOM
o0pa3zoBaTebHOM IpOrpaMMBbl OCHOBHOTO o011ero oOpasoBaHus,
npeactaBieHHbIx B @I'OC OO0, a Takke Ha ocHOBe (peaepalibHON paboueit
MporpaMMbl BOCIIUTAHUS U C YYETOM KOHLEMIMHM MPErnojiaBaHusi y4eOHOro
npeaMmera «XuMHS» B 00pa3oBaTelbHBIX —opraHu3anusx Poccuiickoi
denepaunu.

[Iporpamma mo xumMum MaéT MpeACTaBICHHE O LEJAX, OOIIed cTpaTeruu
oOy4eHUsl, BOCIHTAHUS U Pa3BUTUS OOYYAIOIIUXCSA CPEACTBAMU Y4eOHOTO
npeaMeTa,  yCTaHaBJIMBaeT  o0s3aTeIbHOE  MPEIMETHOE  COJCpKaHMeE,
IpeayCMaTPpUBAET PACIPEICIICHHE €ro Mo KjiaccaM U CTPYKTypUPOBaHHE TIO
pazzienaM M TeMaM MPOTpaMMbl MO XHWMHH, OMPENETSeT KOJIMYECTBEHHBIE U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHTYEeMYIO
MOCJICIOBATENIBHOCTh M3YYCHUST XUMHUU C Y4ETOM MEXKIPEIMETHBIX H
BHYTPUIIPEAMETHBIX  CBsA3€H, JIOTMKKM Yy4eOHOro TIpollecca, BO3PACTHBIX
0COOEHHOCTEW OO0ydaromuxcsi, OMNpeNesieT BO3MOXKHOCTH TpenMera s
peanuzanuu TpeOOBaHMM K pe3yJbTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTebHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro o0Opa3oBaHus, a Takke TpeOOBaHUN
K pe3yibTaTaM OOyuYeHHs XMMHUU Ha YpOBHE IeJied H3y4eHHs TpeaMeTa u
OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIbHON AESTENBHOCTH O0YYalolerocs Io
OCBOCHHUIO YU4EOHOTO COJIEP KAHMS.

3HaHWE XUMUU CIYKUT OCHOBOM st (DOPMHUPOBAHMSI MUPOBO33PECHUS
00y4aromierocsi, ero NpeCTaBICHUl 0 MaTEPUAIILHOM €TMHCTBE MHUPA, BAXKHYIO
pOJIb UTparoT GOpMHUPYEMbIE XUMHUEH MPE/ICTABICHUS O B3aMMOIPEBPAIICHUIX
SHEPTrUu U 00 SBOJIOIUHU BEIIECTB B MPHUPOJE, O MyTAX PEHICHHS TJIOOAIBHBIX
mpo0JIeM YCTOWYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM M 9KOJIOTUYECKON 6€30MacHOCTH, TPOOIIEM 3paBOOXPAHECHHUS.

N3yuyenne xumun:

CIIOCOOCTBYET peaju3allid BO3MOXKHOCTEH IS CaMOpa3BUTHUS W
dbopMupoBaHUs KyJbTYpPhl JIMYHOCTH, €€ oOmed u (QyHKIHOHAIBHOU
IPAMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMUPOBAHME MBILIIJIEHUS U TBOPYECKUX CIIOCOOHOCTEMN
OoOydJarommXCcs, HABBIKOB WX CaMOCTOSITENIBHOW Y4eOHON NeSITeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HUCCIEJOBATEIbCKUX YMEHHH, HEOOXOIMMBIX KaK B
MOBCE/IHEBHOM KU3HU, TaK U B MPOGECCUOHAIBHON EATEeIbHOCTH;



3HAKOMUT CO CHEIU(UKON HAYYHOTO MBIIUJICHUS, 3aKIaJbIBAET OCHOBBI
LETIOCTHOTO  B3MJIsila Ha €AMHCTBO TMPUPOABI U  YEJIOBEKA, SBISICTCS
OTBETCTBEHHBIM ATarioM B (JOPMHUPOBAHUU €CTECTBEHHO--HAYYHOU TPaMOTHOCTH
oOyyJarommxcs;

crocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUSI K €CTECTBEHHO-
-HAyYHbIM 3HAHUAM, K TIPUPOJIe, K UEJIOBEKY, BHOCHUT CBOW BKJIaJ B
HKOJIOTMYECKOe 00pa3zoBaHue 00ydarouuxcs.

JlanHble HampaBieHUs B OOy4eHUH XMMUU OOecreunBaroTCsl cruenupuKkon
cojliep>kaHusi y4eOHOro TMpeaMeTa, KOTOPBIM  SIBISETCS  MEeAaroruyecku
aJanTHPOBAaHHBIM OTpaK€HHUEM 0a30BOM HAYKH XUMUM Ha ONpPEeIEHHOM dTare
e€ pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOT'O 00IIer0 00pa30oBaHUsSI OPUEHTUPOBAH
HAa OCBOCHHE OOYYAIOIIUMHUCS CHUCTEMBbl IEPBOHAYATBHBIX TOHSATUA XUMHUH,
OCHOB HEOPTaHWYECKOM XUMUM U HEKOTOPBIX OTIEIBbHBIX 3HAYMMBIX TMOHSITHI
OpraHUYeCKOM XMUMUHU.

Crpykrypa coaepkaHusi IporpaMMBbl 10 XUMHUH C(HOPMUPOBAHA HA OCHOBE
CUCTEMHOr0 nojxojaa k e€ nzydenuto. CojepkaHue CKIaAbIBACTCS U3 CUCTEMBbI
HNOHATUMA O XHUMHYECKOM DJIEMEHTE M BEIIECTBE W CHUCTEMBI MOHITHH O
XUMHYeCKor peakiuu. O0e 3TH CHCTeMBbl CTPYKTYpHO OpraHU30BaHbI II0
OPUHIMUITY TOCJENI0BATENBHOTO Pa3BUTHUSl 3HAHMM Ha OCHOBE TEOPETHYECKUX
IPEACTaBICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHUS KaK OCHOBBI BCET'O €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akona JI. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA
XUMUU;

— YUYEHHS O CTPOCHUU aTOMa U XUMUYECKOMN CBSI3H;

— TpeacTaBiIeHUN 00 DICKTPOJUTHYCCKON ITUCCOIMAIIUA BEIICCTB B
pacTBopax.

Teopernueckue 3HaHHUS PACCMATPUBAIOTCSI HA OCHOBE AMIIMPUYECKHU
MOJIYYCHHBIX W OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS TOCIEAOBATENBHO OT
OJTHOTO ypOBHS K JPYroMy, BBHIMOJHAS (GYHKIUKA OOBICHEHHS U
MPOTHO3UPOBAHUSI CBOWCTB, CTPOEHHUS M BO3MOXKHOCTEH MPAKTUUYECKOTO
MIPUMEHEHUS U MOJTYUYEHHS U3YyYaeMbIX BEIIECTB.

OcBoeHre mporpaMMbl MO XUMHUHU CHOCOOCTBYET (POPMHPOBAHUIO
MPEJICTABIEHNAS] O XMUMHUYECKOW COCTABIISIIOIIEM HAy4YHOM KapTUHBI MHpPA B
JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, IEHHOCTHOT'O OTHOUIEHUS K HAYYHOMY 3HAHUIO
Y METOJlaM MO3HaHUS B Hayke. M3yueHrne XMMUU MPOUCXOAUT C MPUBICUCHUEM



3HAaHUW U3 paHee HU3YYEHHBIX Y4EOHBIX MpenMeToB: «OKpYKaroluuid MUpm,
«buonorus. 5—7 kinaccel» u «duszuka. 7 Kiaccy.

[Ipu wu3yyeHUHM XUMUU MPOUCXOAUT (POPMUPOBAHHME 3HAHUN OCHOB
XUMUYECKOW  HAyKd Kak o0JlacTM  COBPEMEHHOIO0  €CTECTBO3HAHWS,
MPAKTUYECKON JESATETLHOCTH 4YeJIOBEKa M KakK OJHOIO0 U3 KOMIIOHEHTOB
MUPOBOM KYJIBTYpbl. 3ajlaua y4eOHOro MpeaMeTa COCTOUT B (HOPMUPOBAHUU
CHUCTEMbl XMMHMYECKUX 3HAHUM — BaKHEUIMX (haKTOB, MOHATHM, 3aKOHOB U
TEOPETUUYECKUX TMOJIOKEHUH, AOCTYHNHBIX OO0OOIIEHUH MHPOBO33PEHUYECKOTO
XapakTepa, A3blKa HayKu, B MPUOOIIEHUH K HAyYHBIM METOJaM IO3HAHUS MpU
U3YYEHUU BEIIECTB MU XUMHUYECKUX peakiuid, B (HOPMUPOBAHUU U PA3BUTHH
MO3HABATEIbHBIX YMEHUNW M HMX MNPUMEHEHUH B Y4YEOHO-IIO3HABATEIILHOU U
y4eOHO-UCCIEIOBATENbCKON e TeTbHOCTH, OCBOEGHUU TMpPaBWI 0€30MacHOTO
oOpallieHusl C BeleCTBaMH B IMOBCETHEBHOMN KU3HHU.

[Ipy wu3ydyeHnn XWMHUU Ha YpPOBHE OCHOBHOIO o0OIIero oOpa3oBaHUs
BaKHOE 3HAUYCHHUE MTPUOOPETH TaKue e, KaK:

— (opMUpOBaHUE HHTEIUICKTYaJIbHO PAa3BUTOM JIMYHOCTHU, TOTOBOM K
caM0o00Opa30BaHUIO0, COTPYTHUYECTBY, CAMOCTOSATEILHOMY NPUHATHIO PEIICHUN,
CIIOCOOHOM a/IanTHPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSIM SKU3HU;

— HampaBJIeHHOCTh OOyYeHHs Ha CHUCTEMaTUYeCKOe MPHOOLIEHUE
oOy4Jaromuxcs K CaMOCTOSITENIbHON MO3HABATEIbHON NEATEeIbHOCTH, HAyYHBIM
METOJIaM TMO3HaHUs, (OPMUPYIOIIUM MOTHBAIMIO U PA3BUTUE CIIOCOOHOCTEH K
XUMUU;

—  obecrneyeHue  yCIIOBHH, CITOCOOCTBYIOIIUX  MPHOOPETCHHIO
OoOy4YaromMMHCS  ONbITa  Pa3HOOOpPa3HOW  NIEATENBbHOCTH, TMO3HAHUA U
CaMOITO3HAHMS, KJIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIMI), HMMEIOLIUX
YHUBEPCAJIbHOE 3HAYEHUE JIJIS1 PA3JINYHBIX BUIOB ACATEIbHOCTH;

— (¢dopmupoBaHue o0OIIeH (YHKIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM UYHCJE YMEHHH OOBSCHATH M OLICHUBATH SIBJICHUS
OKPY’KaIOUIEro MUpa, UCIOJb3Ysl 3HAHUS U ONBIT, MOJYYEHHbIE MPU U3YUYEHUU
XUMHH, TPUMEHATh MX TPH PEIICHHH TPOoOJIeM B TMOBCEIHEBHON >KW3HH U
TPYZOBOU JEATEIbHOCTH;

— (¢dopmupoBaHne y O0OydYalOMUXCS TyMAaHUCTHYECKUX OTHOIICHHH,
MOHUMAaHMSI LEHHOCTH XUMHWYECKUX 3HAHUM MJi1 BBIPAOOTKH SKOJIOTHYECKU
1enecooOpa3HOro MoBeACHUSI B OBITY U TPYAOBOM JEATEIBHOCTH B LEJAX
COXpaHEHHMs CBOETO 3JJ0POBbS U OKPYKAIOIIEH IPUPOIHOM Cpebl;

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCITUTAaHUIO HA OCHOBE YCBOCHHSI OOILEUEIOBEYECKUX IIEHHOCTEH,



FOTOBHOCTM K OCO3HaHHOMY BbBIOOpDY mTpoduiass M  HANpaBIEHHOCTH
JanbHeHIIero o0y4yeHus.

OOmiee 4McIO 4YacOB, OTBEAEHHBIX IJIsl HM3yYEHUS XHMHHM Ha YpOBHE
OCHOBHOTO 00111€T0 00pa3zoBaHus, coctaisieT 136 yacos: B 8 kinacce — 68 yacos
(2 gaca B Heneo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHbIe XMMHUYECKHE TOHATHS

[Ipenmer xumun. Posib XuMUM B 5KU3HU YETOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecTtBa. PU3NUECKUE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSTHUE
BemiecTB. [loHsATHE 0 METOJaxX MO3HAHUSA B XMUMHUU. YHCThIE BELIECTBA U CMECH.
Crnioco0nI pa3aeneHust cMecei.

ATOMBI U MOJEKYJIbl. XUMUYECKHE 3JIeMEHThl. CHUMBOJIBI XUMHUYECKUX
a1neMeHTOB. [IpocThie U CIIOXKHBIE BENIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHUE.

Xumuueckass (popmyna. BaJeHTHOCTP aTOMOB XMMHUYECKHX AJIEMEHTOB.
3akOH MOCTOSIHCTBA coOcTaBa BemiecTB. OTHOCHUTENbHAsT aTOMHAs Macca.
OtHocuTENbHAs MOJIEKYJISIpHAst Macca. MaccoBasi 10J11 XMMHUUYECKOT0 AJIEMEHTA
B COCJIMHEHUH.

KomnuectBo BemectBa. Moss. MousipHass  macca.  B3auMocBsa3b
KOJIMYECTBA, MACChl M YHWCJA CTPYKTYPHBIX €IUHMI] BeuiecTBa. Pacuérsl 1o
dbopmynaM XUMHUYECKUX COCTUHEHUM.

@u3znueckue M XUMHYECKHE SBICHHUS. XHUMHUYECKas peakuus u e
OPU3HAKK. 3aKOH COXPAaHEHUS MacChl BEHIECTB. XUMHUYECKHUE YpPAaBHEHUSI.
Krnaccudukanus XuMu4ecKux peakiui (COeIMHEeHUs, pa3IoKeHHs, 3aMeeHUs,
oOMmeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOU MOCYy/I0HM, MpaBWiaMH paboThl B TabopaTopun
u mpuéMamu oOpalieHus ¢ Ja0OpaTOpHBIM O0OOPYyIOBaHHEM, H3YYCHHE U
omnmucaHue (PUINYECKUX CBOWCTB OOpA3IOB HEOPraHUYECKHX BEIIECTB,
HabOmonenne ¢pu3ndeckux (IMIaBlieHue BOCKA, TastHUE JIb/a, PACTUPAHUE caxapa
B CTYIIKE, KUIIEHUE U KOHJAECHCAlUi BOJAbl) U XHMHYECKUX (FOPEHUE CBEYH,
MPOKaJMBAHUE MEIHOW MPOBOJIOKH, B3aUMOJCUCTBUE MeJla C KHUCIOTOM)
SBIICHUN, HAONMIOJEHNE ¢ ONHCAaHHE MPU3HAKOB TMPOTEKAHUS XUMHUYECKHUX
peakiuil (pa3joKeHue caxapa, B3auMOJEHCTBHE CEPHOU KHCIIOTHI C XJIOPUIOM
Oapus, paszioxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3aUMOJEHCTBHE
xene3a ¢ pactBopoM conu meau (11), n3yuenne cnoco00B pa3/iesieHHs] CMECE: C
MOMOIIBI0 ~ MarHmra,  (UIBTPOBAHHWE,  BBIIAPUBAHWUE,  JUCTHILISALINSA,
xpoMarorpadus, NPOBEICHUE OYMCTKA TOBApEHHON COJM, HAONIOJEHUE H
ONMCAaHUE PE3YIbTATOB IPOBEICHUS OIBITA, WUIIOCTPUPYIOUIETO 3aKOH
COXpaHEHHMs MacChl, CO3/IaHNE MOJIeJIed MOJIEKYJ (ILIapOCTEPKHEBBIX ).

BaxHeilune npeacTaBuTe/ M HEOPraHUYeCKUX BellleCTB



Bo3nyx — cmech razos. Cocras Bo3ayxa. Kucimopona — 3J1eMEHT U IPOCTOE
BellecTBo. HaxoxaeHnue kuciopoja B MpuUpoje, PU3HUECKUE U XUMHUYECKHE
cBoicTtBa (peakuuu ropenus). Oxcupawl. IIpumenenue kuciopoaa. CrocoObl
MOJIyYeHHUs KHUCIopoJa B JiabopaTopuu M TPOMBIILIEHHOCTH. Kpyrosopor
Kuciopozaa B npupojae. O30H — aJuloTpoIiHas MO (UKALUS KUCIOPOaa.

TeroBoit A (HeKT XMMUUECKON peakIui, TEPMOXUMUYECKUE YPaBHEHUS,
9K30- M JHAOTEPMHUYECKHE PeakUMH. TOIUIMBO: yrojb M METaH. 3arps3HEHUE
BO3/1yXa, yCUJICHHE TapHUKOBOTrO 3¢ (ekra, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — snemeHT m mpoctoe BemecTBO. HaxokaeHue Bomoponaa B
npupojse, ¢GU3MYECKUEe W XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nosryyeHusi. Kucnotsl u comnm.

Monsipabiii  00béM Ta30B. Pacu€Thl MO XUMHUYECKUM YpPaBHEHUSIM.

dusuyeckue cBoiicTBa BOAbl. Boma kak pacTtBoputelnb. PacTBOpHI.
HacelllieHHbIE W HEHACHIIIEHHBIE PACTBOPHI. PaCTBOPMMOCTH BEILIECTB B BOJIE.
MaccoBasi 107 BeEIIECTBA B pacTBOpPE. XHUMHUYECKHUE CBOWCTBA BO/IBI.
OcHoBaHnus. Ponb pacTBOpoB B MpUpOAE U B KU3HU 4esnoBeka. KpyroBoport
BOJIbI B PUPO/IC. 3arpsi3HEHUE MPUPOAHBIX BOA. OXpaHa U OUMCTKA IPUPOIHBIX
BOJ.

Knaccuduxanus neoprannyeckux coenunenunit. Oxcuanl. Kinaccudukamms
OKCHIOB: cojeoOpasytomue (OCHOBHBIE, KHUCJIOTHBIE, aM{(pOTEepHbIE) U
Hecoseobpasyromue. Homenknarypa okcumoB. duzmueckue U XUMHUYECKUE
cBolcTBa OkcuI0B. [lonydeHne OKCHuI0B.

OcnoBanusi. Knaccuduxamusi ocHOBaHMI: MIENOYM M HEPACTBOPUMBIC
ocHoBaHus. HoMeHknaTtypa ocHoBaHU. DU3NYECKHEe U XUMUYECKHUE CBOMCTBA
ocHoBaHui. [lonydyeHre oCHOBaHUM.

Kucnortel. Knaccudukamnus kuciaor. Homenknarypa kucior. Ouzndeckue
1 XUMHUYECKHE cBoiicTBa KuciaoT. Pan aktuBHocTu MeTaiuioB H. H. bekerosa.
[Tony4yenue KucIor.

Comu. Homenknatrypa coiiel. ®PuU3WUECKHE€ U XHWMHYECKHE CBOMCTBa
coneu. [lonyuenue comeil.

['eHeTnueckas CBsI3b MEXKAY KIACCAMU HEOPIraHUYECKUX COEAUHEHUN.

Xumuueckuii IKCnepumenm:

KAUECTBEHHOE ONPEAECICHUE COJAEPKAHUS KHCIOPOAa B  BO3IYXE,
MOJIyYCHHE, COOMpaHMe, pAClO3HABAHWE M W3yYeHHWE CBOWCTB KHCIOPOJA,
HAOJNIOZICHUE  B3aWMOJICHCTBUS  BEHIECTB C  KHUCIOPOJAOM U YCIIOBHS
BO3HUMKHOBEHUSI M TIpEKpalleHus TopeHus: (mokapa), O3HAKOMJIEHHE C
oOpa3liaMyd OKCHJOB M OINKMCAaHUE€ WX CBOMCTB, IOJy4YeHHUE, COOUpAHHE,
pacrio3HaBaHUE M U3YUYEHUE CBOMCTB BOAOpOAa (TOpeHue), B3aUMOICUCTBUE



Bojiopoja ¢ okcuaoM Meau (I1) (Bo3MOXKHO HUCTIONB30BaHUE BUAECOMATEPUATIOB),
HaOmoieHue O00pa3loB BEIIECTB KOJWYECTBOM 1 MoOJb, UCClEI0BaHUE
OCOOCHHOCTEM pacTBOPEHHUSI BEIIECTB C Pa3JIUYHOM  PACTBOPUMOCTBHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MACCOBOW JI0JIEW pacTBOPEHHOIO
BEILIECTBA, B3aUMOJCHCTBHE BOJABI C MeTalaMU (HATPUEM U KaJbI[UEM)
(BO3MOXHO HCIIOJIb30BaHUE BHUJEOMATEpUAJIOB), HCCIEAOBAHHE OOpPA3LOB
HEOPraHUYECKUX BEIIECTB pPa3JIMYHBIX KJIACCOB, HAOIIOJCHUE W3MEHECHUS
OKpacKM MHIWKATOPOB B pacCTBOpaxX KHUCJIOT U IIECJIOYEH, HW3y4YCHUE
B3aumoeincTBus okcuna meau (II) ¢ pacTBopoMm cepHOIl KHCIOTHI, KHCIOT C
MEeTaJJIaMU, PEaKINil HEUTpaIu3alru, MOJy4eHNe HEPACTBOPUMBIX OCHOBAHUH,
BBITCCHEHUE OJHOTO METalyla JIPyrMM M3 pacTBOpa COJU, pEIICHUE
AKCIIEPUMEHTANIbHBIX 3a7au 1Mo Teme «BaxHellne KiacChl HEOPraHUYECKUX
COECIMHEHUI.

IHepuoagnuecknin 3akoH u Ilepuoaumyeckass cucTeMa XHMHYECKHUX
iemenToB JI. . MenneneeBa. CTtpoeHne atoMoB. XMMHUYECKAsi CBA3b.
OKHuCIUTEIBHO-BOCCTAHOBUTEIbHBIE PEaKIUN

[TepBble MOMBITKH KJIaCCU(PUKAIMA XUMHYECKUX dJIeMEHTOB. [loHsiTHE O
IPYIIaxX CXOOHBIX AJEMEHTOB (IIEJOYHBIE M IIETOYHO3EMEIbHBIE METAJIbI,
raJIoreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT ampOoTepHbIE
OKCHUJIbI U TUAPOKCHUJIBI.

[lepuoanueckuii 3axoH. [leproguyeckas cucreMa XMMUUYECKUX DJIIEMEHTOB
H. WN. MenneneeBa. KoporkonepuogHass W JJIWHHONEpPUOAHAs (HOPMBI
[lepuonuueckoit cucrtembl xumuueckux osiemMeHTtoB . M. Menneneesa.
[Tepuoner u rpynmbl. PU3MUECKUH CMBICH TOPAIKOBOTO HOMEpPa, HOMEPOB
NEPUOIA U TPYNIBI JIEMEHTA.

Crpoenue artomoB. CocTaB aTOMHBIX sAnuep. M3oTombl. DIEKTPOHBI.
CrpoeHne 2JIEeKTPOHHBIX 000JI0YeK aTOMOB TMEpBhIX 20 XUMUYECKUX AJIIEMEHTOB
[Tepuonnueckon cucremnl J[. . Menneneea. XapakTrepucTuKa XUMUYECKOTO
3JIEMEHTA 110 €ro nojoxeHuto B [lepuoanueckon cucreme [I. 1. Menneneena.

3aKOHOMEPHOCTH HM3MEHEHUSl pajnyca aTOMOB XUMHUYECKHX AJIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB 10 TPYIIIIaM U MEPUOJAM.

3nauenue Ilepmonnueckoro 3akoHa u Ilepuoguyeckoid CHCTEMBI
XUMHUYECKHX 3JIEMEHTOB JJIsl pa3BUTHS Hayku U npaktuku. /1. 1. Mennenees —
YYEHBIN U TPAXKIaHUH.

Xumuueckast cBsizb. KoBajieHTHasi (MOJsipHAsE U HEMOJISIPHAs]) CBSI3b.
DNEKTPOOTPUIATENBHOCTh XUMUYECKUX 2JIEMEHTOB. IOHHAsI CBS3b.

Crenenp okucieHus. OKHCIHUTENbHO--BOCCTAHOBUTEIIBHBIE PEAKINH.
[Ipoueccrl OKUCIEHUS M BOCCTAHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.



Xumuueckuii IKCnepumenm:

M3yueHHUE 00pa3llOB BEIIECTB METAUIOB U HEMETAIOB, B3aMMOJICHCTBUE
TUAPOKCHIA IIMHKA C PacTBOpPAMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OMBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COSTUHECHHUS).

Meosicnpeomemmnuie ceazu

Peanuzamnus mexXnpenIMEeTHBIX CBS3€M MPHU M3YyYCHUUM XMMHUHU B 8§ Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCMOJb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAyYHBIX
NOHATHM, TaK W TOHATHUH, ABJISIONIUXCS CHUCTEMHBIMH JUISl  OTJEJIbHBIX
PEIMETOB €CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIC TIOHATHS: HAy4dHbIA (pakT, THUIOTE3a,
TEOpHsi, 3aKOH, aHajgu3, CHHTE3, Kilaccupukamusi, MEePUOIUIHOCTD,
HaOJII0/IeHNE, SKCIIEPUMEHT, MOJISTTUPOBaHUE, U3MEPEHUE, MOJIEb, SIBJICHNUE.

®dusuKa: marepusi, aTroM, 3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIU],
U30TOMbI, PAaJAUOAKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKUIN 3apsi, BEIIECTBO,
Ten0, 00bEM, arperaTHoe COCTOSIHHE BEIIECTBA, ra3, (pu3nueckue BETUYHMHBI,
€JIMHUIIBI U3MEPEHUSI, KOCMOC, TIJIAHETHI, 3BE3/1bI, COJHIIE.

buonorust: porocuntes, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpadbl, TOPHbIE MOPOJIBI,
MI0JIE3HBIE UCKOIMAEMBbIE, TOTUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XUMHYECKasl peaKIus

[Tepnonnueckuit 3axoH. [leppoanueckas cucreMa XUMHYECKUX 3JIEMEHTOB
. 1. MengaeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB NEPBBIX TPEX IMEPUOAOB, KalMs, KaldblUusi M HX
COCIMHEHUH B COOTBETCTBHUM C IOJIOKECHHEM HJIEMEHTOB B llepuonnueckon
CUCTEME U CTPOECHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUAbI XMMUYECKOW CBSI3U. THIBI KPUCTAILNTMYECKUX
PELIETOK, 3aBUCMMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKH
Y BUJa XUMHUYECKOU CBS3H.

Knaccudukamms ©  HOMEHKIaTypa  HEOPTraHUYECKUX  BEIICCTB.
XHUMHYECKNE CBOWCTBA BEIIECTB, OTHOCAIIMXCS K pa3jIMyHbIM Kilaccam
HEOPraHUYECKUX COEAMHEHUN, TEHETUYECKAs CBSA3b HEOPIraHUYECKUX BEILIECTB.

Knaccudpukanusa XMMUYECKHX peakUuid MO Pa3audyHbIM Mpu3HaKam (1o
YHCITy M COCTAaBYy YYaCTBYIOIIHMX B PEAKIIUH BEIIECTB, MO TETUIOBOMY (D PeKTy,
[0 H3MEHEHHUID CTENEHEW OKHCIEHUS XUMHUYECKHX DJIEMEHTOB, IO
o0paTUMOCTH, MO YYacTHIO KaTajau3aropa). OK30- MU SHIOTEPMUYECKHE
pEaKUHH, TEPMOXUMHYECKHE YPABHEHUS.



[lonstue o ckopoctu xumuueckoil peakuuu. I[lonsarne 06 oOpaTUMbIX U
HEOOpATUMBIX XMMHYECKUX peakinusix. [loHsATHe O TOMOTeHHBIX U
reTeporeHHbix peakuuax. llonstue o karanuze. lloHATHE O XUMHYECKOM
paBHOBecuU. DaKTOpPhI, BIMUSIONIME HA CKOPOCTh XUMHYECKOW pEaKluu U
ITOJIOKEHHE XUMHUYECKOTO PABHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE  PEAKIUHU, JJIEKTPOHHBIM OanaHc
OKHCIIUTEIBbHO-BOCCTAHOBUTENBHOM  peakuuu.  CocTaBleHHME  ypaBHEHHI
OKHCIIUTEIBbHO--BOCCTAHOBUTENBHBIX PEAKIHUA C HCIOJb30BAaHUEM METOAA
ANEKTPOHHOTO OallaHca.

Teopus BJIEKTPOJIUTUYECKON  JUCCOLMALUU. DIEKTPOJIUTHI 51
HEANEKTPOJIUThl. KaTHOHBI, aHMOHBL. MeEXaHU3M JAUCCOIMALMA BEUIECTB C
Pa3IMYHBIMU BUJAMHU XUMHYECKOU CBsi3U. Ctenens auccounanuu. CUibHbBIE U
cia0bIe AJIEKTPOJIUTHI.

Peakiun wmonHOro oOMeHa. YciOBHS TPOTEKAHHUS pPeakUuid HOHHOTO
oOMeHa, TIOJIHBIE M COKpalll€HHbIE HOHHBbIC ypaBHEeHMs peakuuil. CBoiicTBa
KHCJIOT, OCHOBAHUI M COJiell B CBETE MPEACTaBICHUN 00 3JIEKTPOIUTHYECKOU
nuccouuannu. KauecTBeHHbIE peakuu Ha MOHBL. [loHATHE O TUApPONIN3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTAJUIMYECKUX PELIETOK HEOPTraHUYECKUX
BEIIECTB — METAJUIOB M HEMETAJUIOB (rpadura M ajiMasa), CIOKHBIX BEIIECTB
(x7opuga HaTpusi), HCCIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XUMHUYECKOH
peakuud  OT  BO3JEWUCTBHS  pa3iMYHbIX  (aKTOpPOB,  HCCIIEIOBaHUE
AJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IPOLECCAa IUCCOLUALNU KHUCIOT,
niesouei u coiel (BO3MOKHO MCIOJIb30BAHUE BUJIE0 MATEPHAIIOB), IPOBEICHHE
OTIBITOB, WUTIOCTPUPYIOIINX MPU3HAKUA MPOTEKAHUS PEAKIMH MOHHOTO OOMeHa
(oO6pa3oBanue ocanuka, BBIJEJICHUE Ta3a, OO0pa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIMX MPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI
(ropenue, peakuuu pas3noxeHus, COCIMHEHUS), pacro3HaBaHUe
HEOPraHUYECKUX BEIIECTB C ITOMOILIBK) KAYECTBEHHBIX PEaKUHUM Ha HOHBI,
pELICHUE IKCIIEPUMEHTAJIbHBIX 3a1a4.

HemeTanibl 1 MX COeIMHEHUA

OO6mrast xapakTepucTHKa TaloreHoB. OCOOEHHOCTH CTPOEHUS AaTOMOB,
XapaKTepHble cTeneHu okuciaeHus. CTpoeHue u pu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XUMHYECKHE CBOMCTBA Ha IIPUMEpPE XJIopa
(B3auMoneiicTBUE C MeTallJlaMH, HEMEeTalUlaMH, IIeJo4amMu). XJIOPOBOIOPOI.
ConsHas KUCI0Ta, XMMUYECKHUE CBOMCTBA, MOJIydYeHHE, MpuMeHeHue. JleiicTBue
XJIOpa ¥ XJIOPOBOJOPOJA HA OPraHW3M 4YeJOBeKa. BakHeWIne XJIOpuabl U UX
HaXOXJCHHUE B PUPOJE.



O6mass  xapakrepuctuka 3iemeHToB  VIA-rpynnel.  OcoOeHHOCTH
CTpOEHUSI aTOMOB, XapaKTepHble CTeNeHU okucieHusa. CTpoeHne u puznyeckue
CBOMCTBA IIPOCTBIX BEIIECTB — KHUCIOpOAAa M  Cepbl. AJUIOTPOIHBIE
MOAU(PUKALNU KUCIOPOJIa U cepbl. XUMUYECKUEe cBoMcTBa cepbl. CepoBoa0pO,
cTpoeHue, (U3MYECKUEe U XHUMHUYecKue cBoMcTBAa. OKCHABI Cepbl  Kak
MPEACTaBUTENN KUCIOTHBIX OKcHJoB. CepHas Kuciora, (QuU3NYecKue u
XUMUYECKHEe CBOMCTBa (OOIMe Kak TMpeJCTaBUTENsd Kjacca KHCJIOT U
cnenupuyeckre). XMMUYECKUE PEAKIUY, JIEKAIINE B OCHOBE MPOMBILIIEHHOTO
crnocoba moiy4yeHus: cepHoil kucnoTsl. IlpuMenenue cepHoit kuciotel. Conu
CEepHOM KHCIIOTHI, KaueCTBEHHasl peakius Ha cyibpat-uoH. HaxoxaeHue cepbl
U €€ COCIUHEHUHN B MpUpPOJe. XUMUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpelbl
COCIMHEHUSMU cepbl (KHCIOTHBIE JTOXKAM, 3arpsi3HEHHUE BO3AyXa U BOJIOEMOB),
CIOCOOBI €T0 MPEOTBPAILCHHUS.

O6mmas xapakrepuctuka 31eMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUA. A30T, pacnpocTpaHEHUE B
npupoje, Gpuznueckrue U XuMHIecKkre cBoricTBa. KpyroBopor azora B mpupoje.
AMMUak, ero puanyeckue U XUMUYECKHE CBOMCTBA, MOJIyYeHHE U TPUMEHEHUE.
Conu amMMoHUs, UX (U3MYECKHEe M XHMHUYECKHE CBOMCTBA, INPUMEHEHHUE.
KauecTBeHHast peakiysi Ha MOHbI aMMOHUS. A30THas KHUCJIOTa, €€ MOJy4YeHHE,
dusznueckre W XUMUYECKHE CBOMCTBa (00IIME Kak MpeacTaBUTENsl Kiacca
KucnoT u crneuuduueckue). Mcnonp3oBaHUE HUTPATOB U COJEM aMMOHHS B
KayeCcTBE MHUHEPAIbHBIX YAOOpeHH. XUMHUECKOe 3arpsi3HEHHE OKpYKarouen
Cpeabl COEAMHEHUSAMM a30Ta (KUCIOTHBIE TOXKIH, 3arPSI3HEHUE BO3AYyXa, MOYBbI
u BojoéMoB). Docdop, amnorponHbie Mogudukanun docdopa, Guznueckue u
xumuueckue cBoirictBa. Oxcua  ¢dochopa (V) u  dochopHas KuciIoTa,
dbu3uUecKre U XMMUYECKHE CBOMCTBa, osrydeHue. Mcnons3oBanue hocdaToB B
KayeCTBE MUHEPATBHBIX yIOOPEHHIA.

O6mast  xapaktepuctuka snaeMeHTOB [VA-rpynmel.  OcobeHHOCTH
CTpPOEHUSI aTOMOB, XapaKTEpPHbIE CTENEHU OKHUCIEHUS. YTJIEPOJ, aUIOTPOIHBIE
Monu(pUKalMK, pPACIpOCTpaHEHUE B MPUPOAE, (PHU3MUECKHE U XUMHYECKHE
cBoiicTBa. Ancopbuums. KpyroBopor yriepona B npuponae. OKCHABI yriiepona,
ux (u3nueckue U XMMHUYECKHUE CBOICTBa, JNEWCTBUE HA JKHUBbIE OPraHU3MBI,
MOJTy4YeHUE U MPUMEHEHHE. DKOJOTHUYEeCKHe MPOOIeMbl, CBI3aHHBIE C OKCHIOM
yrnepona (IV), rumoreza TI00abHOTO MOTEIUICHUS KJIMMAaTa, MAPHUKOBBIN
addekr. YrompHas Kuciaora w e€ coild, UX (GU3MYSCKHE M XUMHYCCKHC
CBOWCTBa, MOJy4YeHHE U MpuMeHeHHe. KadecTBeHHas peakuus Ha KapOOHAT-
noHsl. Mcnonbs3oBaHue kapOOHATOB B OBITY, MEIMLMHE, NPOMBILUIEHHOCTH U
CEJIbCKOM XO35IMCTBE.



[lepBoHauanbHble TOHATHS OO0 OpPraHWYECKUX BEMIECTBAX KakK O
COCIMHCHUSAX yTiiepona (MeTaH, dTaH, TWICH, alleTHJICH, dTaHOJI, TJIMIICPHH,
yKCycHass Kuciorta). [IpupomHble HWCTOYHUKH  YIJIEBOJOPOIAOB  (yroJib,
MPUPOJIHBIN Ta3, HePTh), TPOAYKTHI UX MepepaboTKH (OEH3UH), UX POJb B OBITY
U TIPOMBINIIEHHOCTH. [loHATHE 0 OMONOTHYECKH BaXKHBIX BEIIECTBAX: JKHPAX,
Oenkax, yrieBoJax — U UX POJIM B )KM3HU YeJloBeKa. MaTepuaabHOE €IHMHCTBO
OpPraHUYECKUX U HEOPTaHWIECKUX COCTUHEHUN.

KpemHnii, ero ¢u3uUeckue W XUMHUYECKHE CBOWCTBA, MOJYYCHHE U
npuMmeHeHre. CoeMHEHHUS KpeMHHUs B mpupojae. OOmme mnpeacTaBieHus 00
okcuze kpemuus (IV) u kpemuueBoi kucinore. CHIMKAThI, UX UCIIOJIB30BAHUE B
OBITY, B POMBINIJICHHOCTH. Ba)kHEHIIINe CTPOUTEIbHBIC MAaTEPHAJIbI: KepaMUKa,
CTEKJIO, LIEeMEHT, O0eTOoH, kene300eToH. [Ipobaembl 0€30MacHOro UCTOIb30BaAHUS
CTPOUTEIIBHBIX MAaTECPHUATIOB B TTOBCEAHCBHOM KH3HU.

Xumuueckuii IKcnepumenm:

U3y4YCHHE O0Opas3lOoB HEOPraHWYECKUX BEIICCTB, CBOWCTB COJITHOH
KHCJIOTHI, TIPOBEJICHNE KAUeCTBCHHBIX PEAKIIUI Ha XJIOPHU/I-MOHBI M HAOJIOICHNE
NPHU3HAKOB WX MPOTCKAHUs, OMBITHI, OTpakaromue (PU3NIECKUEe W XUMHUYCCKHE
CBOICTBA TaJOT€HOB M HX COEAMHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEpUAJIOB), O3HAKOMJIEHHE C oOpa3llaMH XJIOPHUIIOB (TaJOTe€HUIOB),
O3HaKOMJIEHHME ¢ oOpasmamMu cepbl M €€ COeNMHEHUSIMH (BO3MOXKHO
UCIIOJIb30BaHUE BHIEOMATepUaoB), HaOJIOIeHHE Tmpolecca OOYTrIIMBaHUS
caxapa IMOJ JEHCTBHEM KOHLEHTPUPOBAHHOW CEPHOM KHUCIOTHI, H3y4eHHUE
XUMHUYECKMX CBOWCTB  pa30aBJIEHHOW CEPHOH  KHCIOTBI, IPOBEICHUE
KaueCTBEHHON peakuu Ha CcylabpaT-uoH M HAONIOJCHUWE TpHu3HakKa eé
IPOTEKaHUsI, O3HAKOMJIEHHE C (PU3MYECKUMH CBOMCTBAMHU a30Ta, (hochopa u ux
COCIMHEHUN (BO3MOXKHO HCIIOJNIb30BaHHWE BHUACOMATEpPUAIOB), oOOpa3laMu
a30THBIX U (pocPOpHBIX yIOOpPEHUH, MoJydeHrne, COONpaHue, paclio3HaBaHUE U
M3y4eHHE CBOMCTB aMMMaKa, IPOBEJICHHE KAYECTBEHHBIX pEaKIWii Ha HOH
aMmMoHMST W (dochar-uoOH ¥ H3yYeHHWE TPU3HAKOB HX MPOTEKAHUS,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOW KUCIOTHI C MEAbIO (BO3MOXKHO
MCIIOJIb30BAaHUE BHJICOMATEPHANIOB), H3yYE€HHE MOJIENEH KpUCTAUIMUYECKUX
pem€Tok anmasza, rpadura, (QyUIepeHa, O3HAKOMJIEHHE C  MPOIECCOM
aZIcOpOIMM PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOMCTBOM
MpOTHBOTa3a, TMOJydYeHHe, coOMpaHue, pacro3HABAaHWE W HM3YYCHHE CBOMWCTB
VIIEKHUCIOTO Tas3a, TMPOBEJCHUE KAauyeCTBEHHBIX pEaKnuid Ha KapOoOHAT W
CWIMKAT-UOHBI W W3YYCHHE NPHU3HAKOB HMX MPOTEKaHWS, O3HAKOMJICHUE C
MPOIYKIIMEH CHJIMKATHOW TPOMBINUICHHOCTH, PENICHUE SKCIEPUMEHTATbHBIX
3a7a4 1o teMe «BaxxHeume HeMeTalbl U UX COEAUHEHUS.



MeTanjabl 4 UX COeTUHEHUS

OO6miasi xapakTepUCTUKa XUMHUYECKHX OJEMEHTOB — METalJIOB Ha
OCHOBAaHMU HMX MOJ0KEeHUA B [leproanueckoil cucTeMe XUMUYECKUX 3JIEMEHTOB
1. . MenneneeBa u ctpoeHus atomoB. CTpoeHHe MeTaIIoB. MeTtannyeckas
CBSI3b U METAJUIMYECKasi KPUCTAINIMYECKAS] PEIIETKA. DIEKTPOXUMUUYECKUN Pl
HalnpspDKEHUW MeTauioB. (PU3UMUYECKHE M XUMHUYECKUE CBOMCTBA METAJUIOB.
OO6mue cnocoObl ToNlydeHuss MeTaioB. [loHATHE O KOpPpO3MM METAJLIOB,
OCHOBHBIE CIOCOOBI 3alMUThl UX OT Koppo3uu. CriaBel (CTaidb, 4YYTryH,
JIOpATIOMUHUN, OPOH3a) U UX MPUMEHEHUE B OBITY U IPOMBIIIJICHHOCTH.

[[lesiounble  Metajuibl:  Mojoxenue B llepuommueckon — cucreme
xuMHueckux 3meMeHToB [. 1. MeHneneeBa, CTpOE€HHUE UX aTOMOB, HAXO0XKJICHUE
B mpupojse. Pusznueckue W XUMHUYECKUE CBOWCTBA (Ha MpUMEpPE HATpUS U
kanus). Okcuapl U THAPOKCHABI HATpusl U Kanus. lIpuMeHeHue NIeJIOYHBIX
METAaJIJIOB U UX COCTUHCHUM.

[IlemouHO3eMEIbHBIC METaJAbl MarHuii MW KajbI[Mil: IIOJIOKCHHE B
[lepuonuueckoin cucreme xumuueckux odiemeHToB JI. WM. MeHnneneena,
CTPOEHHE HMX aTOMOB, HAXOXJE€HUE B mpupojaec. PU3MYECKHEe U XUMHUYECKHUE
CBOWMCTBA MarHusi M Kaiubliusl. BakHeillmue coeauHeHHs Kaiablus (OKCHI,
TUAPOKCHU], COJIn). KECTKOCTH BOBI M CTIOCOOHI €€ yCTpaHEeHMUS.

AnoMuHui: nonoxkeHue B Ilepuoandeckoil cuUCTEME XHMHUUYECKHX
snementoB JI. . MeHneneeBa, CTpoeHHME aTOMa, HAaXOXICHUE B NPHUPOJIE.
dusnyeckne M XHMHUUYECKHE CBOWCTBa amtoMUHUSA. AMQoTepHbIE CBOICTBa
OKCHUJIa U TUJIPOKCHU]IA aTFOMUHUA.

Keneso: monoxenue B [leppoanyeckor CUCTEME XUMUUYECKUX 3JIEMEHTOB
. 1. MenpaeneeBa, CTpOEHHE aTOMA, HaXOXKJIECHUE B npupoae. Ousnyueckue u
XUMHUYECKHE CBOMCTBa »xene3a. Okcuibl, TUAPOKCUIBI M conu xene3a (II) u
xene3a (I11), ux coctas, CBOMCTBA U MOJTyYEHHE.

Xumuueckuii IKcnepumenm:

O03HAaKOMJICHHE ¢ oOpaslaMyd METaNIOB W CIUIaBOB, WX (DH3NYSCKUMU
CBOWMCTBaMH, H3Yy4YEHHE PE3YJbTaTOB KOPPO3UU METAJIOB (BO3MOYKHO
HCIIOIb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIA
KaJbllMs W HATpHUS C BOJOW (BO3MOXXHO HCIMOJIb30BAHUE BHUICOMATEPHUATIOB),
HCCJIEJIOBAaHUE CBOMCTB KECTKOM BOJIbI, MPOIIECCA TOPEHHUS JKEJIE3a B KUCIOPOAE
(BO3BMOXHO HCIMOJIb30BaHWE BHJICOMATEPUANIOB), MPU3HAKOB MPOTECKAHUS
KaYECTBCHHBIX PEAKIMI Ha MOHBI: MAarHUA, KAJIbIMS, aJTFOMUHUS, IIUHKA, KeJe3a
(1) wu xemeza (II), memu (ll), HaOmromeHWe W OMHMCAHHWE TIPOIECCOB
OKpalllUBaHMWS TUIAMEHM HWOHAMU HaTpus, Kadusid W Kalbus (BO3MOXXHO
WCMOJIb30BaHUE BHJICOMATEPHANIOB), HCCIEJ0BaHNE aM(OTEPHBIX CBOMCTB



TUAPOKCHIA ATIOMUHUS M TUAPOKCHAA LWHKA, PEIICHUE SKCIEPUMEHTAIBHBIX
3a71a4 no teMe «BaxKHeuume MeTaulbl U UX COCIUHECHUS.

XuMHSA ¥ OKpY KaoUias cpeaa

BemecrBa u Marepuassl B IOBCEIHEBHOW JKU3HU 4elloBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuii B ObiTy. [lepBas momMonis rnpu
XUMHUYECKHX 0KOrax U OTPABICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKaroleh cpenbl (MpeaeabHas J0MmyCcTuMas
KoHIIeHTpanust Bemiect, ganee — I[IJIK). Ponp xumuum B penieHun
HKOJIOTHYECKUX MPOOIIEM.

Xumuueckuit IKCnepumenm:

U3y4eHre 00pa3oB MaTEpPUANOB (CTEKIIO, CIIJIaBbl METAJIJIOB, MOJUMEPHbBIE
MaTepHabl).

Mescnpeomemmuoie céasu

Peanuzaius MeXnpeIMETHBIX CBSI3€M NMPHU M3YyYCHUUM XUMHUHU B 9 Kiacce
OCYIIECTBIIICTCS Uepe3 HCIIOIb30BaHUE KaK OOIIUX eCTeCTBEHHO-HAYYHBIX
NOHATHM, TaK W TOHATUH, ABJISIONIMXCS CHUCTEMHBIMH ISl  OTJEJIbHBIX
PEIMETOB €CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIC TIOHATHS: HAyYHbIN (DAKT, TUMOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHUHTE3, KiIacCUPUKALM, MEePUOJUYHOCTh, HAOIIOICHHE,
AKCHEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHUE, MOJIEIb, SIBIICHHE, MMAPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHAIIBI.

®usnka: Marepus, aToOM, 3JEKTPOH, MNPOTOH, HEUTPOH, HMOH, HYKIHUJ,
U30TONBI, PaJUOAKTUBHOCTb, MOJEKYJa, DJIEKTPUUYECKUN 3apsij, MNPOBOJHUKH,
MOJYIPOBOAHUKH, TUIEKTPUKH, (POTODJIEMEHT, BELIECTBO, TEIO0, OOBEM,
arperaTHO€  COCTOSIHME  BEIIECTBa, TIa3,  pacTBOpP,  PACTBOPUMOCTb,
KpUCTAINTMYECKass pemeETKa, CIUIaBbl, (QU3WYECKUE BEIUYUHBI, €IMHUIIBI
U3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, MIIaHEThI, 3BE3/b1, COIHIIE.

buonorusi: porocunTes, npixanue, 6uocdepa, sKocucTeMa, MUHEpATbHBIC
yI0OpEHMsI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, MUTATEIILHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MHUHEpaIbl, TOPHBIE TOPOJIHI,
MIOJIE3HBIE UCKOIIAEMBIE, TOILJIMBO, BOAHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3yJAbTaThl OCBOCHHUS MPOrPaMMbl OCHOBHOI'O OOIIETO
o0pa3oBaHus JIOCTUTAIOTCS B XOJA€ OOYyYEeHHsS] XUMHHM B €JUHCTBE y4eOHOH U
BOCIIUTATENIBHON  JAEATEIBHOCTA B  COOTBETCTBUM C  TPaAULIMOHHBIMU
POCCUNUCKUMU COIMOKYJIBTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU,
IPUHSATHIMU B OOIIECTBE MpaBUJIaMH U HOPMaMH TOBEACHUS U CIOCOOCTBYIOT
mpoliieccaM CaMOIIO3HaHUsI, CAaMOPA3BUTHS U COLIMAIIU3AIIMN 00YYarOIIXCS.

JIn4HOCTHBIE  pe3yJIbTaThl  OTPAXKalOT TOTOBHOCTh  OOYYarolIUXCs
PYKOBOJICTBOBATbCSI CHCTEMOW IO3UTHUBHBIX LIEHHOCTHBIX OpPUEHTAUHUN U
pacuIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCITUTAHUS

IIECHHOCTHOTO  OTHOIIEHUA K  OTEYECTBEHHOMY  KYJIbTYPHOMY,
UCTOPUYECKOMY M HAYYHOMY HACJIECAWIO, TTOHUMAaHUS 3HAYEHUS XWMHUYECKOU
HAyKHd B )KM3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOMU
uHbopMaIe! O TMepeAoBbIX JTOCTIKEHHSIX M OTKPBITHSIX MHUPOBOH W
OTEYECTBEHHON XUMUU, 3aUMHTEPECOBAHHOCTH B HAy4HbIX 3HaHHUIX 00
yCTPOICTBE MUpa U OOIIECTBA;

2) rpaIaHCKOr0 BOCIIUTAHMSA:

NOPEACTABICHUS O COLMAIbHBIX HOPMax M MpaBUJIaX MEKIMYHOCTHBIX
OTHOLIEHHM B  KOJUIEKTUBE, KOMMYHUKATHUBHON  KOMIIETEHTHOCTH B
0OIIIECTBEHHO TIOJIE3HOM, Y4eOHO-MCCIIeI0BATEILCKONW, TBOPUYECKOW U JIPYTUX
BUJIAX JIESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM NIEATETLHOCTH
IIPU BBIMIOJTHEHUU YYEOHBIX, TTO3HABATEIBHBIX 3a/1a4, BHITTOJTHEHUH XUMHUYECKUX
AKCIEPUMEHTOB, CO37JaHUM  y4eOHBIX  TMPOEKTOB, CTpEMIJICHUSI K
B3aUMOINOHMMAHWIO M  B3aMMOIIOMOIIM B  TIpollecce JTOH  ydeOHOH
NEATENbHOCTH, TOTOBHOCTH OLIEHUBATH CBOE ITOBEICHUE W IOCTYIIKM CBOUX
TOBapHUIIEH C MO3ULIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MIOCJIEICTBUM MTOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHMSI:

MHPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U XMMUYECKON PEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABIISIOLINE
OCHOBY JIJIsl TOHUMAaHHMsI CYIITHOCTH HAyYHOW KapTUHBI MUPa, TPECTaBICHUSI 00
OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTUS HPUPOJBI, B3AUMOCBS3SX 4YEJIOBEKAa C
MNPUPOJTHOMN CPEIOM, O POJIM XMMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;



MO3HABATEJbHBIE MOTHBBI, HAlPABJICHHBIC HA MOJYYEHHWE HOBBIX 3HAHUU
0 XUMHHM, HEOOXOIHUMBbIC [JIsi OOBSICHEHUS HAOIIOJAEMbIX TMPOIECCOB U
ABJICHUW, MO3HABATENIbHON, MH(POPMALIMOHHON M YUTATENbCKOM KYJIbTYpHI, B
TOM YHCJE HaBBIKOB CaMOCTOATENbHOM paboOThl C Y4eOHBIMHU TEKCTaMH,
CIIPAaBOYHOM  JUTEpPATypOil, JOCTYNHBIMH  TEXHHUYECKHMMHU  CpPEACTBAMU
MH()OPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOYYEHUIO U TO3HAHUIO, JIFOOO3HATEIBLHOCTh, TOTOBHOCTh U
CHOCOOHOCTh K €aMOOOpa3oOBaHMIO, TMPOEKTHOM M  HUCCIEeN0BATEIbCKON
NEeSTENbHOCTH, K OCO3HAHHOMY BBIOOPY HaNpaBlI€HHOCTH U YPOBHS 00y4YeHUSs B
JIaTbHEUIIIEM;

4) opMupoBaHUsI KYJIbTYPbI 310POBbSI:

OCO3HAaHHE IIEHHOCTH >KU3HH, OTBETCTBEHHOIO OTHOLIEHHS K CBOEMY
3JI0pOBbIO, YCTAHOBKHM Ha 37J0POBBII 00pa3 KU3HU, OCO3HAHUE TMOCIEACTBUA U
HETMPUSATHE BPEIHBIX MPUBBIUCK (YMOTPEOJCHUS aJKOroJisg, HApPKOTHUKOB,
KypeHHs), HEOOXOAMMOCTH COOJNIOJIEHUS TpaBuUil  OE30MACHOCTU  TpHU
oOpallleHnH ¢ XUMUYECKUMHU BEIIECTBAMH B OBITY U peajibHON KU3HU;

5) Tpy/10BOr0 BOCIIMTAHMSA:

UHTEpEC K MPAKTHUYECKOMY HM3YyUYEHHIO MPOQeccuil U Tpyaa pazIudHOTO
poza, yBaXeHUE K TPyAy U pe3yJibTaTaM TPYAOBOU NEATEIbHOCTH, B TOM YHUCIIE
Ha OCHOBE MPUMEHEHHMs MPEAMETHBIX 3HAHUUA N0 XUMHUHU, OCO3HAHHBIN BBHIOOP
UHAUBUAYATbHON  TpPaeKTOpUM TPOAOJKEHUS 0o0pa3oBaHUSI C  y4ETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTU K XMMHU, OOIIECTBEHHBIX NHTEPECOB U
NOTpeOHOCTEH, YCHEemHONW NPOoPEeCCHOHATILHON IEeATeIbHOCTH W Pa3BUTHUS
HEOOXOJMMBIX YMEHHM, TOTOBHOCTH aJalnTUPOBAThCA B MpodeccHOHATHHOM
cpene;

6) 3KOJI0rM4eCKOro BOCUTAHMA:

HKOJIOTHYECKHU IIEJIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK HCTOYHHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CYyIIeCTBOBAaHMsI, TOHUMAHUE LIEHHOCTH 310POBOIO
u Oe3omacHOro oOpasza >KU3HH, OTBETCTBEHHOE OTHOIIECHHUE K COOCTBEHHOMY
(¢u3nyecKoMy U MCUXUYECKOMY 370POBbIO, OCO3HAHUE IIEHHOCTH COOIIOIECHUS
mpaBw 0E30MacHOTO TOBENCHHUS MPH pabdoTe C BEIIECTBAMH, a TakXke B
CUTYalMsIX, YTPOKAKIINX 310POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, TOTy4aeMbIe TIPH U3yYCHUU XUMHUH, JJIS
pelIeHusT 3a/1ad, CBSI3aHHBIX C OKPYXAWIIEd NOPUPOJHON Cpelon, s
MOBBIIIEHUSI YPOBHSI HKOJOTUYECKON KYJIbTYpbl, OCO3HAHHUS TIJI00ATBHOIO
XapakTepa SKOJOTHYECKHX MPOOJIIeM W TyTed WX penieHUs MOCPEICTBOM
METOJIOB XMMHUH, IKOJOTHYECKOTO MBIIIJIEHHS, YMEHUSI PYKOBOJACTBOBATHCS UM
B MO3HABATEIbHOW, KOMMYHUKATUBHOM U COLIMATIBHOW MPAKTHKE.



METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe MeranpenMETHBIX pPE3yJAbTaTOB BBIACIAIOT 3HAYUMBIC IS
dbopMupoBaHUsT MHUPOBO33PEHUS OOIICHAYYHbIC TMOHATHUS (3aKOH, TEOpUs,
MPUHIMI, TUmnore3a, (¢akT, CUCTeMa, MPOIECC, JKCIEPUMEHT U JIPYyroe.),
KOTOPbI€ HCIIOJB3YIOTCSA B €CTECTBEHHO-HAYYHBIX YUE€OHBIX MpeIMeTax u
MO3BOJIAIOT HA OCHOBE 3HAaHMM U3 JTUX MNpeaMeToB  (HOpPMUPOBATH
IIPEICTABICHUE O LIEJIOCTHOM HAay4YHOW KapTHUHE MHpaA, U YHUBEpPCAJIbHBIC
yuyeOHble JIeUCTBUSA (MO3HABATENIbHbIE, KOMMYHUKATHUBHBIC, PETYJISTUBHBIC),
KOTOpble 00ecneynBaroT (OPMUPOBAHUE TOTOBHOCTH K CaMOCTOSITEILHOMY
TJIAHUPOBAHUIO U OCYIIIECTBICHUIO YYCOHOM e TEILHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAIBbHbIE YUeOHbIE eiicTBUSA

ba3oBble JJornueckue 1ecTBUs:

YMEHHUS HMCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIIJICHUS TP OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICT XUMHUUYECKUX MOHATUN (BBIACISITh UX XapaKTEPHBIC
IPU3HAKH, YCTAHABIMBATh B3aUMOCBSI3b C IPYTUMH MOHATHIMU ), UCTIOJIB30BATh
MOHATHUS JJ11 OOBICHEHUS OTACIBHBIX (DAKTOB M SIBICHUM, BEIOMPATh OCHOBAHUS
U KpUTEpUU [JIs KIacCU(UKAIUU XUMHUYECKUX BEIIECTB U XUMHUYECKUX
peakiuii, yCTaHABIMBATh MPUYMHHO-CIEACTBEHHBIE CBA3U MEXIY OOBEKTaMU
U3YYEHUs, CTPOUTH JIOTUYECKHUE PACCYXKIEHUSA (MHAYKTUBHBIC, [I€IYKTUBHBIE,
10 aHAJIOTUH), J€JaTh BEIBOABI U 3aKIIFOUEHUS;

YMEHUE MPUMEHATh B MPOLECCE IO3HAHUA MOHATHUS (MpPEIMETHBIE MU
METalpeIMETHbIE), CHUMBOJMYECKHAE (3HAKOBBIE) MOJEIH, HCIOJIb3yEMbIE B
XUMHH, TpeoOpa3oBbIBATh IIHPOKO TMPUMEHSEMbIE B XUMHUU MOJEIbHBIC
NPE/ICTABIICHUSI — XUMUYECKUM 3HAK (CUMBOJI AJIEMEHTA), XUMU4YecKasi hopmya
U ypaBHEHHE XUMHUYECKON peakluu — MpH PEHICHUH y4eOHO-TI03HABATEIbHBIX
3a7a4, C Yy4€TOM HSTHUX MOJEIBHBIX MPEJICTABICHUN  BBISIBIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE TMPU3HAKKM HU3YYaeMBIX OOBEKTOB —
XUMUYECKUX BEIIECTB M XHMHYECKHUX pEaKUUid, BBIBISATH  OOIIUE
3aKOHOMEPHOCTH, MPUUYUHHO-CIECICTBEHHbIE CBSI3M M IMPOTUBOPEUYUS B
M3y4aeMbIX Ipolieccax U SIBICHUSX.

ba3oBble ucciiefoBarebCKue AeMCTBUA:

YMEHUE HCMOJIb30BaTh MOCTABICHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA
MO3HAHUSA, a TAaK)KE€ B KA4ECTBE OCHOBBI ISl (DOPMUPOBAHMS THUIOTE3BI IO
MIPOBEPKE MPABIUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETEHNE OMbITA MO TUTAHUPOBAHWIO, OPTAaHU3AINMH W TPOBEICHUIO
YUYEHUYECKUX OHKCIIEPUMEHTOB, YMEHHE HaOJlIoJaTh 3a XOJOM IIpollecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €0 Pe3yibTaT, (HOPMYIUPOBATH 0OOOIICHUS



Y BBIBOJBI 10 PE3YyJIbTATAM MPOBEIEHHOTO OIBITA, UCCIEAOBAHUS, COCTABIATH
OTYET O MpoJIeTaHHOU padore.

Pabora ¢ unpopmanmei:

yMEHHE BBIOMpATh, aHAJIU3UPOBATH W HUHTEPIPETUPOBATH WH(POPMAILHIO
pa3IUYHBIX BUAOB W (GOPM TMPEACTABICHMS, MOIYy4aeMyl0 M3 Ppa3HbIX
MCTOYHUKOB (HAyYHO-TIOMYJSIpHAsl JHUTEpaTypa XUMHUYECKOTO COJepKaHus,
CIOpaBOYHble mocoOus, pecypcbl MHTepHeTa), KPUTHYECKHM OLICHUBATh
MPOTUBOPEUYMBYIO U HEAOCTOBEPHYIO HH(POPMALIHIO;

yYMEHHE NMPUMEHATh Pa3judHble METOJbI U 3alPOChl IPU MOUCKE U 0TOOpE
uH(OpMaAlIMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJISi BBIMOTHEHUS
y4eOHBIX 1 MMO3HABATENIbHBIX 33]1a4 ONpPEACIEHHOTO TUIIA, TPUOOPETEHHE OIbITa
B 00JIaCTH UCIOJIb30BaHUSI UHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM,
OBJIQJICHUE KYJbTYPOl AaKTUBHOTO HCIIOJb30BaHUSA PA3JIUYHBIX MOHCKOBBIX
CUCTEM, CaMOCTOSITEIbHO BBIOMpaTh ONTUMANIbHYIO (opMy mpeacTaBiIeHUs
uHGOpMAIMK ¥ WJUTIOCTPUPOBATH peIlaeMble 3aJa4l HECIOXKHBIMH CXEMaMH,
auarpaMmMamMi, IpyrumMu ¢popmamu rpaduku U UX KOMOUHAIIUSIMU;

yMEHHE UCIOJIb30BaTh W aHAJIM3UpOBaTh B Ipollecce ydyeOHOU W
UCCJIEN0BATENBCKON NEeATENbHOCTU uH(pOpMAIIIIO 0 BIIMSIHUU
IPOMBIIIJIEHHOCTH, CEJIBCKOI0 XO3fAMCTBA M TPAHCIIOPTA HAa COCTOSHHE
OKPY’KAIOIIEH MPUPOJTHOM CPEBI.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE IeiiCTBUSA:

yMEHHs 3a/JaBaTh BOINPOCHl (B XOoJe auanora u (WIh) JUCKYCCHM) IO
CYLIECTBY 0OCyX)aaemMoil Tembl, (QOPMyIUpPOBaTH CBOU MPEIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHUS IPEAJIOKEHHON 3aa4H;

YMEHUSA TPEACTaBIATh IOJYYEHHBIE PE3YJIbTaThl IO3HABATEIbHOMU
NEATEIbHOCTH B YCTHBIX M THCBMEHHBIX TEKCTaX; J€JaTh IPE3CHTALUIO
pPE3yNbTATOB  BBIMOJTHEHUS XHUMHUYECKOTO JKCIIEpUMEHTa (JabopaTOPHOTO
OTbITa, 1a00paTOpHON PabOTHI MO KCCIIEIOBAaHUIO CBOWCTB BELIECTB, y4€OHOTO
MIPOEKTA);

YMEHHS y4eOHOro COTPYIHHYECTBA CO CBEPCTHHUKAMU B COBMECTHOU
MO3HABAaTEIbHOM M  HCCIEIOBATENbCKON  JIESITENIbHOCTH TMpPU  PELICHHUU
BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COTJIacOBaHUS
no3uiuii  (0OCykJeHus, OOMEH MHEHUSMH, «MO3TOBBIE  IITYPMBI,
KOOpJMHALUSA COBMECTHBIX JEHCTBUM, ONPEIEICHUE KPUTEPUEB IO OLICHKE
KauecTBa BBHIITOJIHEHHON PabOThI U IpyTHE).

PeryasiTUBHBbIC YHUBEpPCAJIbHbIC YUeOHbIe 1eiiCTBHS:

YMEHUE CaMOCTOSITEIBLHO OMpPEAEATh eI JIeITEIbHOCTH, MJIaHUPOBATD,
OCYILIECTBIISITh, KOHTPOJIUPOBAThH U MPU HEOOXOAUMOCTU KOPPEKTUPOBATH CBOIO



JesTENbHOCTD, BRIOMpaTh Hanbosiee 3p(HEeKTUBHBIE CLIOCOOBI PEIICHUS YUYEOHBIX
Y TO3HABATENbHBIX 3a/a4, CaMOCTOSITENBHO COCTAaBIATH WIM KOPPEKTUPOBATH
NIPEUIOKEHHBIA QJITOPUTM JECUCTBUM IIPU BBINOJHEHUM 3aJaHUA C YYETOM
MOJIYYEHHsI HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BELIECTBAX M PEAKLMIX,
OLICHUBATh COOTBETCTBHE MOJIYYEHHOTO PE3yJIbTaTa 3asiBICHHOM LIENU, YMECHHE
WCIIONb30BaTh W AHAJU3MPOBATH KOHTEKCThI, MpEIJaraéMbleé B YCIOBUHU
3a7JaHUM.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO 00s3aTEIbHOrO

coJlepKaHMsl, YCTaHOBJIEHHOTO JaHHOHN (denepanbHOW paboueld MpoOrpaMMoH,
BBIJIEIISIIOT: OCBOCHHbBIE 00YYAIOLUIMMUCS Hay4YHbI€ 3HAHUS, YMEHUS U CHOCOOBI
neucTBUM, creuuuyeckue Ui NPeIMETHOM 001acTu «XUMHS», BHJIBI
NEATEIbHOCTH IO MOJYYEHUIO HOBOIO 3HaHMs, €ro HWHTEPHpPETALNH,
npeoOpa3zoBaHUIO U IPUMEHEHUIO B PA3IUYHBIX YUYEOHBIX U HOBBIX CUTYAIIHSIX.

K koHuy oOyudenus B 8 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y O0YUAIOIINXCS YMEHUM:

e PpAacCKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATUI: aTOM, MOJIEKYJa,
XUMHUYECKHUM BJIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, CMECH
(omHOpOMHASI M HEOJAHOPOIHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAas
U MOJIEKYyJIsIpHas Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJISIpHasd
Macca, maccoBas JOJIsI XUMHYECKOIO JJIEMEHTA B COCIUHEHUH,
MOJIIPHBI ~ 00BEM, OKCHI, KHUCJIOTA, OCHOBAaHMUE, COJIb,
3JIEKTPOOTPULIATEIBHOCTD, CTEIICHb OKUCIICHUS, XUMHUYECKAsI pEeaKIus,
KJIaccuUKaIMs peaKiuii: peakiiui COSIUHEHUS, PEaKly Pa3IoKeHHUs,
peakuuu 3aMelieHHs, Peakiuu OOMeHa, 3K30- M JHAOTEPMHUYECKUE
peaKkIuu, TeroBoi A(eKT peakiuu, SaIpo aToMa, HIEKTPOHHBIN CIION
aToMa, aToOMHas oOpOuTanb, paguyc aToma, XUMHYECKas CBS3b,
NOJIIPHAsE WM HENOJspHAs KOBAJICHTHAs CBA3b, WOHHAS CBA3b, HOH,
KaTUOH, AHWOH, pPacTBOp, MaccoBas JOJi1 BeulecTBa (IIPOLICHTHAs
KOHLICHTpAILIMs1) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XHMMYECKUX IOHATHH U
IIPUMEHATH 3TH ITIOHATHSA IIPU ONMCAHUU BEILECTB U X IIPEBPAILCHNN;

e HCIIOJI30BaTh XHMHYECKYH0 CHMBOJIMKY JUISI COCTaBJICHHS (POpMYyII
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e ONpPEIENATh  BAJICHTHOCTh  aTOMOB  3JEMEHTOB B  OWHapHBIX
COCIMHEHUAX, CTENEHb OKHUCIEHUS DJIEMEHTOB B  OMHApHBIX
COCAMHEHUAX, IPUHAIICKHOCTD BELIECTB K ONPEACIEHHOMY KIIACCY



coeMHeHUN Mo ¢dopmysiaMm, BUJ XUMHUUYECKON CBSI3M (KOBaJICHTHas U
HMOHHAs) B HEOPTaHUYECKUX COCIUHCHUSX;

packpbiBaTh cmbica llepuommyeckoro 3akoHa J[. M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHUE TMEPUOANYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX JIEMEHTOB OT UX ToJioxkeHus B [lepuoandeckoit cucteme,
3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, ITOCTOSIHCTBA COCTaBa, aTOMHO--
MOJICKYJISIPHOTO YY€HUSsI, 3aKOHa ABOTaJIpo;

OMHUCHIBATh M XapaKTepu3oBaTh TaOnuuHyro ¢opmy Ilepuomnueckoit
CHUCTEMbl XMMHYECKMX JJIEMEHTOB: pa3jnyaTh TOHATHSA «TJIaBHAs
noarpynna (A-rpynmna)» u «nodounas noarpymnmna (b-rpymnmna)y», manbie
U OOJIBbIIIKME TIEPUO/IbI, COOTHOCUTH 0003HAYECHUS, KOTOPhIE UMEIOTCS B
tabnune «llepuonanueckass cucrema xumudeckux saementoB . U.
MeHnneneeBay ¢ YHUCIOBBIMU XapaKTEPUCTHKAMH CTPOCHHS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB MW 3apsj snapa, oOIIee dYHuCiIo
AJICKTPOHOB U PACIPEICIICHUE UX 10 AICKTPOHHBIM CJIOSIM);
KJIacCU(PUIIUPOBATh ~ XUMUYECKHUE  DJIEMEHThI,  HEOPTaHHYECKHUE
BEII[ECTBA, XUMUYECKHE PeaKIiu (110 YUCITY M COCTaBY YYaCTBYIOIIHMX B
pEeaKkIliy BEIIECTB, MO TEIIOBOMY 3P deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
pa3NUYHBIX  KJIAcCOB,  MOATBEpXKIash  ONHCAHHE  MPUMEPAMHU
MOJIEKYJISIPHBIX YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;
OPOrHO3UPOBATh CBOMCTBA BEHIECTB B  3aBUCUMOCTH OT HX
KauyeCTBEHHOTO COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHUX
IPEBpAIEHUH B Pa3IMYHBIX YCIOBUSX;

BBIUUCTISITh OTHOCHTEIIbHYIO MOJICKYJSIPHYI0O U MOJISIPHYIO MAaccChl
BEIIECTB, MAacCCOBYIO JIOJII0 XMMHUYECKOTO »dJeMeHTa 1o (opmyie
COCIMHEHUS, MAaCCOBYIO [IOJII0 BEIIECTBA B PAacTBOpPE, IMPOBOJIUTH
pacy€Thl IO YPaBHEHUIO XUMHUECKOW PEaKIINH;

NPUMEHSITh OCHOBHBIE OINEpPAllMd MBICTUTEIBHON JEATEIbHOCTH —
aHaJgu3 ® CHUHTE3, CpaBHEHHWE, O000OIICHHE, CHCTEMaTH3aIINIo,
KJIacCU(UKAINIO, BBISBICHUE MPUUYMHHO--CIICJICTBEHHBIX CBS3E€H — IS
U3YUYEHHUs CBOWCTB BELIECTB W XMMHUYECKHX PEaKIHil, €CTeCTBEHHO-
HAay4YHble  METOABbl  TO3HAHMS —  HaOJMOJEHWE, HU3MEpPEHUe,
MOJICTTMPOBAHKE, SKCTICPUMEHT (PEabHBIN U MBICIICHHBIN ),

ClenoBaTh MpaBWjaM  TOJB30BAaHUS ~ XUMHUYECKOM TOCYIOM W
1abopaTopHbIM OOOpPYZOBaHUEM, a TaKKe NpPaBWIaM OOpaIICHHs C
BEIIECTBAMU B COOTBETCTBHM C WHCTPYKIUSMH TI0 BBITIOJTHEHUIO
1a00paTOPHBIX XUMUYECKUX OMBITOB MO MOJYYCHUIO U COOMPAHUIO



K

razoo0pa3HbIX BeEIIECTB (BOAOPOJAa M KHUCIOpPOAa), IMPUTOTOBICHUIO
pacTBOPOB C  OIPENECIEHHOM MACCOBOM JOJIEW  PACTBOPEHHOIO
BEIECTBA, MJIAHUPOBATH U MPOBOJAUTH XUMHUYECKUE DKCIIEPUMEHTHI IO
pacno3HaBaHUWIO PACTBOPOB IIENOYEH U  KHUCIOT C T[OMOIIbIO
UHIUKATOPOB (Makmyc, peHondranent, METUIOPAHXK U APYTHE).

KOHIy oOyueHus B 9 KJjacce mNpeIMETHBIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y O0YUAIOLIUXCS YMEHUM:

PacKpbIBaTh CMBICJ OCHOBHBIX XHMHUUYECKUX TMOHATHN: XUMHUYECKUU
3JIEMEHT, aTOM, MOJIEKYyJa, MOH, KaTHUOH, aHHOH, MPOCTOE BEIECTBO,
CJI0’)KHOE BEILIECTBO, BAJIEHTHOCTb, JIEKTPOOTPUIIATEIHHOCTh, CTENEHb
OKHUCJICHUSI, XMMHUYECKas peakiusi, XUMHYECKash CBS3b, TEILUIOBOU
3 ekt peakiuu, MOJb, MOJAPHBIA OO0OBEM, PACTBOP, DJIEKTPOJIMTHI,
HE3JICKTPOJIUTBI, NEKTPOIUTHUECKAS TUCCOIMALINS, PEAKIIMM UOHHOTO
oOMeHa, KaTajau3aTtop, XUMHYECKOE paBHOBecHe, oOOpaTUMbie U
HEOOpaTUMbIC PEAKIIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIIUH,
OKHCJIUTENIb, BOCCTAaHOBHUTEJb, OKHCJIEHHE M  BOCCTAHOBJICHHE,
ajutoTponusi, aM(pOTepHOCTh, XUMHUYECKass CBsI3b (KOBaJICHTHas,
WOHHAs, METAJNIMYeCcKas), KpUCTANIMUECKass pEmETKa, KOppo3us
METAJJIOB, CIUJIaBbl, CKOPOCTh XHMHYECKOW peakluu, MpeaesbHO
nonyctuMast konueHntpanusa [IJIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHWMHUYECKUX TOHATHUH U
MPUMEHSTh 3TH MOHSATUS TIPU ONMCAHUU BEIIECTB U UX MPEBPALCHU;
UCITOJIH30BaTh XUMHYECKYIO CHMBOJIMKY JUIsI COCTaBJICHHS (HOPMYII
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIHUN;

ONpeAeysiTh BAJEHTHOCTh U  CTEINEHb OKHUCJICHUS XHUMHUUYECKUX
3JIEMEHTOB B COCIMHEHUSX Pa3JIMYHOIO COCTaBa, MNPUHAIJICKHOCTD
BEIIIECTB K OMNpeNeaEHHOMY KJIacCy COEIWHEHHMH 1Mo dopmysiaMm, BHT
XUMHUYECKOW CBSI3M  (KOBaJICHTHAas, WOHHAsA, MeETaJUINYecKas) B
HEOPraHMYECKUX COCIMHCHUSX, 3apsJl HOHA IO XUMHYECKOH dopmyiie,
XapakTep Cpelbl B BOAHBIX PAacTBOpaxX HEOPraHWYECKHUX COCIMHEHUM,
THUI KPUCTAUTUYECKON PEIIETKU KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cmbich I[lepuomnueckoro 3akona J[. M. MenpaeneeBa u
JIEMOHCTPUPOBATh €r0 TMOHHWMAaHHWE: OIMHCHIBATH M XapaKTEPHU30BATh
TabmmuHyo Gopmy Ileproanyeckoit CHCTEMBl XUMHUECKHX JIEMCHTOB:
pa3nyaTh MOHATHS «TJIaBHas moarpynmna (A-rpymnma)» U «ImoOodHast
noarpynna (b-rpynma)», Manble ¥ OOJbLIME TMEPUOABI, COOTHOCHUTH
0003HaUYCHHUS, KOTOpPHIE HMEIOTCA B TNEPUOAWYECKON TalauIe, C
YUCJIOBBIMH XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XMMHUYECKUX



AJIEMEHTOB (COocTaB M 3apsj sapa, OOIIee YUCIO DJIECKTPOHOB U
pacrpefielieHue HX IO JJIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB AJIEMEHTOB U UX COCIMHEHUH B
npejaesiax MajblX MEePUOJOB U TJIABHBIX MOATPYMI C YYETOM CTPOCHUS
UX aTOMOB;

KIacCU(PUIIUPOBATh  XMMHUYECKHE  JJIEMEHTHI,  HEOpraHUYeCKHUe
BEIECTBA, XUMUYECKHUE PEaKIUu (IO YUCIY U COCTaBY y4aCTBYIOIIUX B
peaKIuu BEHIECTB, MO TEII0BOMY 3(PdeKTy, M0 U3MEHEHUIO CTETeHEN
OKHUCJICHUS] XUMUYECKHUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBAThH) OOIIKME U CHEIU(PUUIECKHE XUMUUYECKUE
CBOMCTBA MPOCTBIX U CIOKHBIX BEIIECTB, TMOJATBEPKJasl OMHUCAHUE
npuMepaMu MOJIEKYJISPHBIX U MOHHBIX YPaBHEHUNM COOTBETCTBYIOIIUX
XUMHUYECKUX PEaAKIU;

COCTaBJISITh YPAaBHEHMS DJICKTPOJUTUYECKON JHUCCOLMAIIMU KHCIIOT,
mieioued M CoJiel, TIOJIHBIE W COKpaIIEHHbIE YpaBHEHUS peaKIui
MOHHOTO  OOMEHa, ypaBHEHUS  pEaklHi,  MOATBEPKIAIOIINX
CYIIECTBOBAHME T'€HETUUYECKON CBSI3M MEXKJy BEIIECTBAMH Pa3IMYHBIX
KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEaAKIIHil
MIOCPEJICTBOM COCTaBJICHUS AJIEKTPOHHOTO OanaHca ATUX PEaKIU;
IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX CTPOCHUS,
BO3MOXHOCTHU TPOTEKAHUS XUMHYECKUX TMPEBpAIICHUI B pa3InYHbIX
YCIOBUSX;

BBIUUCTSATh OTHOCHTEIIbHYIO MOJICKYJSIPHYI0O U MOJISIPHYIO MAaccChl
BEIIECTB, MAacCOBYIO JIOJII0 XMMHUYECKOTO »dJieMeHTa 1o (opmyie
COCIMHEHUS, MAaCCOBYIO [IOJII0 BEIIECTBA B PAacTBOpPE, IMPOBOJIUTH
pacy€Thl O YpaBHEHUIO XUMHUYECKON PEaKIINU;

coOMIOaTh  TpaBWJIa  TOJB30BAHUS  XUMHYECKOW  TMOCylIod |
nabopaTopHbiM 00OpYJOBaHMEM, a Tak)Ke MpaBuia OOpamieHus ¢
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKIMUSIMHU 10 BBINOJHEHUIO
7a00paTOPHBIX XUMHYECKUX OMBITOB IO TMOJYYCHHIO M COOMPAHHIO
ra3000pa3HbIX BEIIECTB (aMMHaKa M yTICKUCIOTO Ta3a);

OPOBOJIUTh  PEAKUHUM, TOATBEPKIAIONINE KAYECTBEHHBIH COCTaB
Pa3TUYHBIX BEMIECTB: pPACMO3HABATH OIBITHBIM MYTEM  XJIOPHI-,
Opomun-, womua-, KapoOonat-, ¢Qocdar-, cumukar-, cymbdar-,
TUIPOKCUI-MOHBI, KATHOHBI aMMOHHUSI M MOHBI M3yYEHHBIX METAJIIOB,
MPUCYTCTBYIOIIKNE B BOAHBIX PACTBOPAX HEOPTraHUYECKUX BEIIECTB;



e TMPUMEHATH OCHOBHBIC ONEPANMHA MBICIUTSIBHON JEATEIPHOCTH —
aHaIu3 M CHUHTE3, CpaBHEHUE, 0000IleHHe, CUCTEeMAaTHU3allUIO,
BBISIBJICHUE TIPUYUHHO-CIICJICTBEHHBIX CBS3CH — JUIsl M3yUCHUS CBOWCTB
BEIICCTB M XUMHUYECKHUX pEaKIMi, €CTeCTBEHHO-HAyYHBIC METOIbI
NO3HAHUSI — HAOJIOJEHUE, U3MEPEHUE, MOJICTUPOBAHNUE, YKCIICPUMEHT
(peanbHBIN U MBICTICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoauuyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (PPOBbIE)
KoHTpoJbHbIE IIpakTHYeckue
n/n TeM NMPOrpaMmabl Bcero o0pa3oBaTtejibHbIE pecypchl
padoThI padoTsbI
Paznen 1. [lepBonayanbHble XMMUYECKHE MOHATHSA
XuMusg — BakHasa 00J1acTh
€CTECTBO3HAHMUS U
1.1 N 5 0 2 https://resh.edu.ru/
MPAKTUYECKOU IeITEIbHOCTH
yeJIoBeEKa
BemecTBa n xuMuueckue bu6mmoreka [JOK
1.2 15 1 0
peakuuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3nen 2. BaxkHeiinue npeacTaBuTe/ I HEOPraHNYeCKUX BelleCTB
Bos3nyx. Kuciaopon. ITonsitue
2.1 yx poaL 6 0 1 https://resh.edu.ru/
00 okcumax
Bonopoua.Ilonsarue o kuciiorax .
2.2 AOPOA 8 0 1 http://school-collection.edu.ru/
U COIAX
23 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
' OCHOBAHHUAX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIAaCCHI
2.4 . 11 1 1 https://resh.edu.ru/
HEOPraHMYECKNX COCTMHEHUI
Hroro no pazneny 30



https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/

Pa3nen 3. Ilepuoauueckuii 3akon u [lepuoanyeckas cucrema xumuyeckux 3jieMeHToB JI. . MennesieeBa. CTpoeHue aTOMOB.

Xumu4yeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE pPeakuuu

[Tepuonnueckuii 3aKOH U
IIepnoanueckas cucrema

3.1 XUMHUYECKUX AnemeHToB /l. U. 7 http://school-collection.edu.ru/
Memnnene-eBa. CtpoeHue
aToMa
. )éI/IMI/IIIeCKaﬂ CBSI3b. . BuGmiorexa [IOK
. KUCTUTEIHLHO-
BOCCTaHOBHTEJIHHBIC PEAKIIHH https://m.edsoo.ru/7f41837¢c
bubmmorexa [IOK
Hroro o pasery 15 https://m.edso;.I ru/7f41837c
PezepBHOE Bpemst 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME



http://school-collection.edu.ru/
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

Kosnu4yectBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3jesioB U TeM uugpoBbIie
Ne i/ P Konrpoasubie | IIpakTHyeckue (1dpp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Pa3nen 1. BemecTBO M XMMHYecKHe peaKIIuH
11 [ToBTOpEHue u yriydieHne 3HaHUN 5 1 0 bubnuorexa [JOK
' OCHOBHBIX pa3JieioB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubnnoreka [JOK
' peaxmuii https://m.edsoo.ru/7f41a636
DnekTpo €cKas JUCCOLMaIus.
1.3 JICKTPOJHTHACCHAT AHCCOTHAITA 8 1 1 https://resh.edu.ru/
XUMUYECKUE peaKkiluu B PacTBOPax
Hroro mo pazgeny 17
Pasznen 2. Hemera/yibl 1 UX COeTUHEHUA
21 OO6m1ast XapakTEPUCTHKA XUMUYECKUX 4 0 1 http://school-
' aneMeHToB VIIA-rpynmel. ["anorenst collection.edu.ru/
OO01as XxapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubmmorexa [JOK
' PYIHEL P https://m.edso00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCcTUKa XUMUYECKUX
2.3 aneMeHToB VA-rpyninsl. A30T, dpocdop u 7 0 1 https://resh.edu.ru/
UX COEMHEHUS
24 OO1as XxapakTepuCcTUKa XUMHYECKUX 8 1 2 bubnunoreka [JOK
' aneMeHToB [VA-rpynnsl. Yraepon https://m.edsoo.ru/7f41a636
WKPEMHHUH U UX COETMHEHUS
Htoro no pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://m.edsoo.ru/7f41a636

Paznen 3. MeTa/iIbl H HX COCIUHCHU A

http://school-

3.1 OO01re CBOIMCTBA METAJIIOB 4 collection.edu.ru
/
bu6mmoreka [IOK
2 B i 1
3 aXKHEeHNIne MeTaJUIbl U UX COETUHEHUS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazmeny 20
Paznen 4. Xumus u okpy:kamomas cpeaa
4.1 BemectBa u Marepransl B )KU3HHU YEIIOBEKA 3 Inttps://resh.edu.ru/7f41a636
Hroro mo pazmeny 3
PezepBHoe Bpems 3 bubmorera [JOK
P P https://m.edso0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/7f41a636
https://m.edsoo.ru/7f41a636

YYEBHO-METOJINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYHEHUKA

* Xumus, 8 knacc/ I'abpuensu O.C., OctpoymoB W.I'., Cragkos C.A.,

AxumonepHoe obuiectBo «M3narenbctBo «lIpocBemienue»

» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB WU.I'., Cnankos C.A.,

AxumonepHoe obuiectBo «M3narensctBo «IIpocBemenue»

TaOJIULIBL:

Ilepnonnueckas cucreMa xumuueckux aieMeHToB [l. 1. Menneneesa,
TabJIMIIa PACTBOPUMOCTH, DJIEKTPOXUMHYECKHUH sl HANPSHKEHUSIMETAIIOB

METOANYECKHUE MATEPUAJIBI VIS YYUTEJIA

1. [IpenoiaBanuie €CTeCTBEHHO-HAYYHBIX TPEIMETOB B YCIOBHSIX
OOHOBJIEHUS CoJiepKaHus O0LIEro 00pa30BaHMs: METOJUYECKOE TTOCOOHE
nox pen. A.JO.Ilentuna.—M.: ®I'BHY «MHCTUTYT cTpaTteruu pa3BUTHS
obpazoBanus PAO». 2021.— 184 c.

2. Peanuzanus-tpedoBanuit-@I'OC-0CHOBHOT0-00111€T0-00pa30BaHUs.
3.Metonunueckoe nocodue. Xumus. 8-9 knaccel 6a30BbIi ypoBeHb (2022 T.)
4 Metoauueckue peKoOMEeHAAHH 110 (OPMUPOBAHUIO (YHKIIMOHATHHOM
IPaMOTHOCTH 00yYaromuxcs 5-9 KJIaccoB ¢ UCIOJIB30BAHUEM OTKPBITOTO OaHKa
3aiannii Ha UdpoBoit mIaThopme Mo MECTH HAMPaBIEHUIM (YHKIIMOHATIBHON
IPaMOTHOCTH B Y4EOHOM MpOIIecce U JIJIsl MPOBECHUS BHY TPUIIIKOJIBHOTO
MOHUTOPHHTA (OPMHUPOBAHUS (PYHKITMOHATBHONW IPAMOTHOCTH O0YyJaroImuXcs /

nox pen. I'. C. Kopanepoii. M: ®I'BHY «HCTUTYT cTpateruu pa3BuTHs
oOpazoBanus PAOy», 2022. 360 c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HUHTEPHET

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/
https://www.yaklass.ru/


https://edsoo.ru/2023/08/08/himiya-bazovyj-uroven-realizacziya-tre/
http://www.yaklass.ru/
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