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MNNOACHUTEJIBHAA 3AIIUMCKA

[Iporpamma 10 XMMHUHM Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMS
COCTAaBJICHA HAa OCHOBE TpeOOBaHWI K pe3yjabTaTaM OCBOCHHS OCHOBHOU
o0Opa3zoBaTeILHON MPOrpaMMbl OCHOBHOT'O 00IIIero 00pa3oBaHUsl, IPEACTaBICHHBIX
B ®I'OC 00O, a Takxe Ha ocHOBE (eaepaabHON paboueil mporpaMMbl BOCITUTAHUS
U C Y4€TOM KOHULEMIMU MpernojaBaHusi y4eOHOro mnpeaMera «XuMUs» B
oOpazoBaTeIbHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma mo xumum Ja€T MPEACTaBICHUE O IENAX, OOIIeH CTpaTeruu
OoOy4eHMs, BOCIHMTAHMS M Pa3BUTUS OOyYAIOUUXCS CPEACTBaMU Y4EOHOTO
npeaMera, YCTaHaBJIMBAET 00s13aTeIbHOE MPEIMETHOE COJICpKaHHUE,
npeaycMaTpUBaeT paclpeeieHue €ro mo KjiaccaM U CTPYKTYpUpPOBaHHE I10
pa3jenaM W TeMaM NOporpaMMbl IO XHWMHH, ONPEACISIET KOJWYECTBEHHBIE U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIeprKaHusl, PEKOMEHAYEMYIO
MOCJIEAOBATEIbHOCTh  U3YYEHUS] XUMHM C  YU4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBfA3€H, JIOTUKM  y4eOHOro  Tpoliecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYarolmuxcs, OmpeaeiseT BO3MOXKHOCTH Tpeamera s
peanuzanuu TpeOOBaHMK K pe3yJbTaTaM OCBOCHMS OCHOBHOM 0Opa3oBaTeIbHOMN
MporpaMMbl Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHusi, a TakKe TPeOOBaHUM K
pe3yiibTataM OOy4eHUsI XMMHUM Ha YPOBHE II€JIEN M3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEIILHON JIESITEIbHOCTH OO0YyYarolierocsi IO OCBOEHUIO
y4eOHOTO CO/IepKaHMUS.

3HaHWE XUMHH CIY>KAT OCHOBOM st (OPMHPOBAHUS MHUPOBO33PEHUS
00ydJaromierocsi, €ro MpeICTaBICHU O MaTepUaTbHOM EJIMHCTBE MHPA, BAKHYIO
poib urparot GopMUPYEMbIE XUMHEH MPEACTaBICHUS O B3aUMOIPEBpAIICHUSIX
DHEPTrUuM U 00 DBOJIIOIMH BEIIECTB B MPHUPOJIC, O MYTIX PEHICHUS TII00ATbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHS YEJIOBEUECTBA — CBIPbEBOM, AHEPreTUUYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3ydenune xumuu:

CIIOCOOCTBYET  pealiM3alli  BO3MOXKHOCTEM  JIJI1  CaMOpa3BUTHS U

dbopMHUpOBaHUS KYJIBTYpPbI IMYHOCTH, €€ 00111el 1 (QyHKIIMOHATLHON TPAMOTHOCTH;



BHOCHUT BKJIaJ, B ()OPMHUPOBAHHUE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HaBBIKOB HMX  CaMOCTOATENbHOM  y4eOHOM  JIeATEeNbHOCTH,
DKCIIEPUMEHTAJIBHBIX M HCCIEAOBATEIbCKUX YMEHUH, HEOOXOOUMBIX KaK B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM 1€ TEIbHOCTH;

3HAKOMUT CO CHEIU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LIEJIOCTHOTO B3IJIA1a HA €IUHCTBO MPUPOJABI U YEIIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00yYaroumxcs;

croco6cTByeT (OPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-HAYYHBIM 3HaHUAM, K IPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOIMYECKOE
oOpa3oBaHuEe 00YyYaIOIUXCSl.

JlanHbple HampaBieHHs B OOYYEHHMHM XUMHUU OOECHEYMBAIOTCA CHEU(PUKON
COJEpKaHUsl  ydyeOHOro  MpeAMETa, KOTOpBbIM  sBJISETCS  MEJaroruuyecku
aJanTUPOBAHHBIM OTpPaXEHUEM 0a30BO HAYKM XMMHH Ha ONpPEIEIEHHOM 3Tarne e€
pa3BUTHA.

Kypc xumuum Ha ypoBHE OCHOBHOIO 0011ero o0pa3oBaHUsI OPUEHTHPOBAH HA
OCBOCHHME OOYYAIOIMIMMHCS CHUCTEMbl MEPBOHAYAJIBHBIX MOHSITHH XHMHH, OCHOB
HEOPraHWYEeCKOM XUMHUM M  HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX  IOHSTHIMA
OPraHUYEeCKON XUMUH.

CtpykTypa coaep:kaHusi IpOrpaMMbl 1O XUMUU cPOpMUpOBaHa HAa OCHOBE
CUCTEMHOr0 mnojaxona K e€ u3ydeHnro. ConaepaHUE CKIAABIBAETCS U3 CUCTEMBI
MOHATUH O XUMUYECKOM 3JIEMEHTE M BEILIECTBE U CUCTEMbI MOHATHI O XUMUYECKOM
peakuuu. OO0e 3TH CHUCTEMBl CTPYKTYpPHO OPIraHHM30BAaHbl IO MIPHUHLHUITY
NOCJIEOBATEIBHOIO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUYECKUX IPEACTaBICHUIA
pPa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona 1. 1. MeHaeneeBa Kak OCHOBHOT'O 3aKOHA XMMUU,

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TPEACTaBIICHUM 00 DIIEKTPOIMTHYECKOM JIMCCOIMAIIMU BEIIECTB B

pacTBopax.



TeopeTnueckue 3HAHHMS PACCMATPUBAIOTCA HA OCHOBE HOMIMPUYECKHU
MOJTYYCHHBIX U OCMBICICHHBIX (DAKTOB, pa3BUBAIOTCS IMOCIEI0BATEIBLHO OT OHOTO
YPOBHSI K APYTOMY, BBITIOJHSS (DYHKIIMH OOBSICHEHHS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOECHHUSI ¥ BO3MOYKHOCTEH MPAKTUUECKOTO MPUMEHEHUS U MOJTYUYCHUS U3y4aeMbIX
BEIIECTB.

OcBoeHne mporpaMmMbl TI0 XHMHU  CIIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJICTABICHUS O XUMUUECKOW COCTABIISIIONICH HAYYHON KapTUHBI MUpPa B JIOTHKE €€
CUCTEMHOM MPUPOBI, IEHHOCTHOIO OTHONIEHUS K HAyYHOMY 3HAHUIO U METOJaM
MO3HaHUS B Hayke. M3yueHHe XUMHUM TPOUCXOAUT C IPHUBJICYCHHUEM 3HAHUU U3
paHee M3YYCHHBIX YUeOHBIX MpeaMeToB: «Okpyxkarommi mup», «buonorus. 5—7
Kjacch» U «PU3MKa. 7 Kaaccy.

[Ipy wW3ydYeHHMM XHMHUU TPOUCXOJUT (OpMHpOBaHHE 3HAHUH OCHOB
XUMHUUYECKON HayKd Kak OOJJaCTU COBPEMEHHOTO0 €CTECTBO3HAHUS, MPaKTHUUYECKOMN
NEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJBTYPHI.
3agaya ydeOHOro MpeaMeTa COCTOMT B (OPMHUPOBAHUU CHCTEMBI XUMHUYECKHX
3HAaHUU — BaXXHEUIMX (PaKTOB, MOHSATUM, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHUH,
JOCTYIHBIX O00OOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B
NpUOOIIEHUM K Hay4YHbIM METOJaM I[IO3HAaHWS TMpPH U3YYEHUM BEUIECTB U
XUMHUUYECKUX peakinii, B GOPMUPOBAHUU U PA3BUTUU IMO3HABATEIILHBIX YMEHUM U UX
NPUMCHCHUHM B y4eOHO-TO3HABATEIbBHOM M YYEOHO-HCCIIEIOBATEIbCKON
NEATeIbHOCTH, OCBOCHUM TMpaBUJ 0€30MacHOr0 oOpalieHusi C BEIIeCTBAaMU B
MMOBCEHEBHOM JKU3HH.

[Ipu M3yueHnn XMMHUU Ha YPOBHE OCHOBHOTO OOIET0 0Opa3oBaHUS BaXKHOE
3Ha4YCHHUE TPUOOpEeTH TaKUe 1eJIH, KaK:

— (opmupoBaHHEe WHTEJUICKTYaJIbHO pPa3BUTONW JIMYHOCTH, TOTOBOM K
caMOOOpa30BaHUIO, COTPYJAHHYECTBY, CAMOCTOSTEIbHOMY MPUHSITHIO DPEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHUSM >KU3HU;

—  HampaBJCHHOCTh OOydYeHHS Ha CHCTEMaTHYECKOE TMPUOOIICHHE

06yqa}0mnxc51 K CaMOCTOSITCIIbHOM MO3HABaTEJIbHOMU ACATCIbHOCTH, HAy4YHbBIM



METO/IaM TMO3HaHUs, (POPMUPYIOIMIMM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecrieueHue yCIoBUi, CIOCOOCTBYIONIUX MPHUOOPETEHNUIO 00YUaIOIIUMHUCS
OIbITa Pa3HOOOPA3HON NEATENHLHOCTH, IMO3HAHUS M CaMOIO3HAHUS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIN), WMEIONIUX YHHUBEPCAILHOE 3HAYCHUE IS
Pa3TUYHBIX BUOB JICATCIBHOCTH;

— (QopMmupoBanue o00mel (YHKIMOHATIBLHOM W €CTEeCTBEHHO-HAYYHOMU
TPAaMOTHOCTH, B TOM YHCI€ YMEHUW OOBSCHATH ¥ OICHUBATH SIBJICHUS
OKPYXAIOIIET0 MHUpPA, WCIOJb3ys 3HAHUA U OIBIT, MOJYYEHHBIE MPU H3yUYCHUU
XUMUH, TPUMEHSTh UX TIPU PEIICHUH MPOOJIeM B MTOBCETHEBHOMN KU3HU U TPYJIOBOM
TeSITEIbHOCTH;

— (dopmupoBaHre Yy OOYYalOIUXCS TYMAHUCTHYECKUX OTHOIICHH,
MOHUMAHUS IICHHOCTH XHUMHYECKUX 3HAHWA 11 BBIPAOOTKH SKOJOTHUYECKH
LEJIECO00pa3HOro TMOBEAEHUsI B OBITY M TPYIAOBOW JAEATENIBHOCTH B LEJAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKArOIIEeH MPUPOIHOM Cpebl;

— pa3BUTHE MOTHUBAIIMU K OOYUYEHMIO, CIIOCOOHOCTEW K CAaMOKOHTPOJIIO U
CaMOBOCITUTaHHMIO HA OCHOBE YCBOCHHS 00II€UeIOBEYECKIX IEHHOCTEN, TOTOBHOCTH
K OCO3HAaHHOMY BbIOOPY MpOo(uiisi 1 HaPaBJIECHHOCTHU JadbHEUIero 00y4eHusl.

OOmiee 4YHMCIO dYacoB, OTBENEHHBIX /IS HW3YYCHHS XHUMHH Ha YPOBHE
OCHOBHOTO 0011ero 00pa3oBaHMs, cocTaBiseT B § kiacce — 68 vacoB (2 yaca B

HEJICITIO).



COJEP)KXAHUE OBYUEHUA

IlepBoHauyajibHbIE XUMHYECKUE OHATHSA

[Ipenmer xumuun. Ponp XuMuM B KWU3HU 4eIOBEKa. XUMHS B CUCTEME HAYK.
Tena u BemectBa. Puznueckue CBOMCTBAa BEHIECTB. ATpEraTHoe COCTOSHHE
BemiecTB. [loHATHE O METOMax MO3HAHWS B XUMHUHU. UHCTHIC BEIIECTBA U CMECH.
CriocoObI pa3aeieHust CMECEH.

ATOMBI U MOJEKYJNbl. XUMHUYECKHE HIeMEeHTbl. CHMBOJBI XUMHUYECKHX
aneMeHTOB. [IpocThie 1 CIIOXKHBIE BEMIECTBA. ATOMHO-MOJICKYJIIPHOE YUCHUE.

Xumnueckas ¢popmyia. BaaeHTHOCTh aTOMOB XMMUYECKUX IJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHocUTenbHAss aTOMHas Mmacca. OTHOCUTENIbHAs
MOJIEKYJIIpHas Macca. MaccoBast JOJIsi XUMHUYECKOTO DJIEMEHTA B COSAMHEHUH.

KonuyectBo BemiectBa. Mosb. MonsipHas Macca. B3aumocBsi3b KoJIMuecTBa,
MacChl W 4YHWCIA CTPYKTYpHBIX €IWHMI] BemecTBa. Pacdy€rel mo d¢opMynam
XUMUYECKUX COCTMHECHU.

duznyueckre U XUMUYECKHUE SIBICHHS. XUMHUYECKas peakius U e€ MpU3HaKH.
3aKOH COXpaHEHHsSI MAacChl BEIIECTB. XUMHUYECKHMe ypaBHeHHs. Kiaccudukamms
XUMHUYECKUX PEAKIUH (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHUMHUYECKOW TOCYIOH, TpaBMWIaMH PabOThI B JIaOOpAaTOpPHH U
npuémamMu obpamieHusi ¢ J1abopaTopHbIM O000PYJOBAaHUEM, U3YUEHUE U OMHCAHUE
GU3MYECKUX CBOMCTB OOpaslloB HEOPTaHWYECKHUX  BEIIECTB, HAOJIOJCHHE
busnueckux (TUTaBJICHHE BOCKA, TasHUE JIbJla, PACTHpPAaHUE caxapa B CTYIIKE,
KUTCHUE U KOHJEHCAIMs BOJBI) M XUMUYECKUX (TOPEHHE CBEUYU, MPOKAIUBAHHE
METHOW TIPOBOJIOKH, B3aMMOJICHCTBHE Meja C KHCIIOTOW) SIBJICHUH, HAOJFOICHHE U
ONMKMCAaHWE TMPU3HAKOB MPOTEKAHWS XUMHUYECKHX peakiuil (pasioKeHHe caxapa,
B3aMMOJICCTBUE CEPHOM KHCIIOTHI C XJIOPHUIOM Oapusi, pasiioKCHHE THAPOKCHIIA
meau (II) mpu HarpeBanuu, B3auMojeicTBUe xene3a ¢ pactBopoMm coiu meau (I1),
M3Y4YEHUE CIOCOOOB pa3/elieHHuss CMECEH: C TMOMOINbI0 MarHuTa, (QUILTPOBAHUE,
BbINIApUBaHUE, AUCTWILISALUS, XpoMaTtorpadusi, IpoBeIeHUEe OYUCTKU MOBAPEHHOM

CONMM, HaOMIOJIGHWE W  ONHCAaHWE  PEe3yJbTaTOB  IPOBEJIEHHUS  OIbITA,



WUTFOCTPUPYIOLIETO0 3aKOH COXPAaHEHWS MACChl, CO3JaHUE MOJEIEH MOJEKYJI
(IrapocTepKHEBBIX ).

Ba:xHeiinue npeacTaBuTeId HEOPrAaHNYECKNX BelIECTB

Bo3nyx — cmech razos. CocrtaB Bo3ayxa. Kucimopon — sneMeHT U mpocToe
BellecTBO. HaxoxkaeHue Kucimopoja B mpupoae, (PU3nueckue M XUMUYECKHUE
cBoiictBa (peakiuu ropeHusi). Oxcunbl. Ilpumenenue kuciopoaa. CrocoObl
MOJIyYeHHUs] KUCIopoAa B J1a0OpaTopuu M MOpOMBIILIEHHOCTH. KpyroBopoT
KHcIopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TernoBoit A PekT XUMUYECKON peakIuu, TEePMOXUMHUYECKHUE ypaBHEHUS,
9K30- U SHIOTEPMHUYECKHE peakuuu. TOIMBO: Yroib M METaH. 3arpsi3HEHUE
BO3/1yXa, yCWJICHUE apHUKOBOTO 3 (PekTa, pa3pyieHne 030HOBOTO CIIOSI.

Bopopon — »smemenT u mpocrtoe BemectBo. HaxoxzaeHue Bomopona B
npupojie, Pu3nuecKkrue U XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MOTyYCHUSI.
Kucnots! u conm.

MousipHbIit 00BEM Ta30B. Pacy€Thl 0 XUMUYECKUM YPaBHEHUSM.

Odusnueckne CBOWCTBAa BOIbl. Boga kak pactBoputenb. PacTBOpEL
HacpllieHHbIE M HEHACBHIILIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10151 BelecTBa B pacTBOpe. XUMHYECKUE CBOMCTBA BOJbI. OCHOBaHUS.
Pone pacTBOpOB B NpuUpoJe M B KU3HHU 4esoBEKAa. KpyroBopoT BOABI B MPUPOIE.
3arps3HeHne NpUpOaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccudukanuss Heopranmueckux coeaunenuit. Oxcunpbl. Knaccudukarus
OKCHJIOB:  cojeoOpa3ytoniue  (OCHOBHBIE, KHUCIOTHBbIe, amM(pOTEpHbIE) U
HecosieoOpaszyromue. Homenknarypa oOxkcugoB. @DuU3WYECKHUE U XUMHUYECKHE
cBOMCTBa OKCHUIOB. [lorydeHne okCuaoB.

OcHoBanusa. Knaccudukaruss OCHOBaHWIA: TWIENOYM U HEPACTBOPUMBIC
ocHoBaHusA. HomeHnkiiarypa ocHoBaHuii. PU3NUECKHE U XUMHUYECKHUE CBOWCTBA
ocHoBaHuM. [lonydyeHrne oCHOBaHUM.

Kucnotel. Knaccudukanus xucinor. Homenknarypa kucinot. Ousnyeckue u
XUMHUYECKUEe cBomcTBa KuciaoT. Psan axkruBHoctu MerawwioB H. H. bekerosa.

[lony4deHnue KHUCIIOT.



Comu. Homenknarypa coneil. @uznueckrue U XMMHYECKUE CBOMCTBa COJICH.
[Tosyuenue conen.

I'eneTnueckas cBsI3b MEXY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHUM.

Xumuyeckuii IKCnHepuMeHm:

Ka4eCTBEHHOE OIPENICIICHUE COJICPKAHUS KUCIOPOAAa B BO3AyXE, MOITYUYCHHE,
coOMpaHue, pacrno3HABaHWE U HW3YUYECHHE CBOWCTB KHUCJIOpPOAAa, HaOJI0/ICHHE
B3aUMOJCHCTBUA BELIECTB C KHUCIOPOJOM U YCJIOBUS BO3HUKHOBEHUS W
MpeKpalleHus TopeHus (1moxapa), 03HaKOMJICHUE C 00pa3liaMu OKCHJIOB U ONUCAHUE
WX CBOMCTB, MOJy4YeHUE, COOMpaHUE, paclio3HABAaHUE U U3YUYEHHE CBOMCTB BOJIOPOJA
(ropenue), B3aumojelicTBue Bojopoaa ¢ okcuaoM wmeau  (II)  (Bo3MoxkHO
MCIIOJIB30BaHUE BUJICOMATEPUAIIOB), HAOIIO/ICHHE 00pa3lOB BEIIECTB KOJIMUYECTBOM
1 Moinb, wucclenoBaHWE OCOOCHHOCTEH pacTBOPEHUS BEIIECTB C Pa3IMYyHOU
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C OMNPENCIEHHOM MAacCCOBOW MOJIEH
pPacTBOPEHHOIO BEIIECTBA, B3aMMOJICMCTBHE BOJLI C MeETaulaMu (HATpUeM U
KaJlbliieM) (BO3MOXHO  HCIOJB30BAaHME BHUJACOMATEPUAJIOB), HCCIEAOBAHHE
00pa3IloB HEOPTaHUUECKUX BEIIECTB PA3JIMUHBIX KJIACCOB, HAOIIOJCHUE N3MEHEHUS
OKpacKH MHJUKATOPOB B PACTBOPAX KUCJIOT U ILIETOYEH, U3YyUEHHUE B3aUMOACHCTBUS
okcuna menu (II) ¢ pacTBopoM cepHOM KHCIOTHI, KUCIOT C MeTajulaMH, PeaKIii
HEWUTpamu3aluu, TMOJYyUYeHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OIHOTO
MeTaJljla APYTUM K3 pacTBOpPA COJIM, PEMICHUE IKCHEPUMEHTAIbHBIX 3a]a4y M0 TEME
«BaxkHelme K1acchl HEOPTaHUYECKUX COCTUHEHUI.

IHepuoanuyeckuit 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHX
iemeHTOoB JI. WU. MenneneeBa. CtpoeHue aroMoB. XHMHYECKAS CBA3b.
OKMCANTEIBLHO-BOCCTAHOBHUTEILHbIE PeAKIIMU

[lepBbie TOMBITKH KIACCH(PUKAIMH XUMHUYECKUX dieMeHToB. [loHsitne o
IPYIINaxX CXOJHBIX DJIEMEHTOB (ILEJOYHBIE W IMIEJIOYHO3EMEIbHBIE METaJLIbI,
rajJioreHbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIe 00pa3yroT aM(OTEPHBIE OKCUJIBI U
TUAPOKCHUJIBI.

[Tepnonnueckuii 3akoH. [lepuoanueckas cucremMa XMMAYECKUX 3JIEMEHTOB /1.

N. MenneneeBa. KopoTkonepruoanas u jymmaHONIEpUoaHas Ghopmbl [leproanaeckoit



cucteMmbl xumuueckux diemeHToB JI. M. MennpeneeBa. llepuoasl ¥ TpyMIIBL
@uU3NYECKUN CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIIHI AIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX saep. M3oTonbl. DnekTpoHbl. CTpoeHue
AJNEKTPOHHBIX ~ 000J0YeK aroMOB  TepBhiX 20  XMMHYECKHMX  3JIEMEHTOB
[lepnognueckon cucremsl [[. M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA IO ero noyoxeHuro B [lepuonnueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTH M3MEHEHUs paguyca aTOMOB XHWMHYECKHUX 3IJIEMEHTOB,
METAJUINYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyMNIaM U IEpUoaam.

3naueHue [lepunoandeckoro 3akoHa u [lepuonyeckoi CHCTEMBl XUMUYECKHAX
DJIEMEHTOB JUIsl pa3BUTUA Hayku U npaktuku. . M. MenneneeB — yd€HbI U
rpakKIaHUH.

Xumuueckas cBsi3b. KoBaneHTHast (MOJIsipHAasT M HEMOJSIPHAs) CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX IEMEHTOB. VIOHHAs CBSA3b.

Crenenp  okucieHus.  OKHCIMTENBHO--BOCCTAHOBUTEIIBHBIE  PEAKLUU.
[Ipouecchl OKMCIEHUS U BOCCTAHOBIIEHN. OKUCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydyeHrne oOpa3loB BEIIECTB METAUIOB M HEMETAJIOB, B3aUMOJCIHCTBHE
TMAPOKCUIA IIMHKA C pAacTBOPAMH KHCJIOT W UIENOYEH, IPOBEACHUE OIIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peakluy pas3iokKeHHsl, COeIUHEHUS).

Mesxcnpeomemmnuwie ceasu

Peanuzanus mMexXnpeaMETHBIX CBS3€H NpPU M3YYEHWH XUMHHM B 8 Kiacce
OCYIIECTBIISIETCSl uYepe3 HCMOJIb30BaHUE KaK OOLIMX eCTECTBEHHO--HAYYHBIX
MOHSTUH, TaK W TOHSATHH, SBIISIOMIMXCS CUCTEMHBIMH MJISI OTIEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO61Me ecTecTBEHHO--HAy4YHbIE MOHATHUS: Hay4YHbIH (QakT, TUNoTe3a, Teopus,
3aKOH, aHaJu3, CHUHTE3, KiIacCUpUKalMs, MNEPUOAUYHOCTh, HAOIIOICHUE,
DKCIEPUMEHT, MOAECIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®u3uka: Marepus, aToM, DOJEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIU],

H30TOIIbI, PAAWOAKTUBHOCTL, MOJICKYJIA, BHCKTpI/I‘-IeCKI/Iﬁ 3apsaa, BCUICCTBO, TCIO,



00BEM, arperaTHoe COCTOSIHHE BEIIeCTBa, ra3, (PU3NYECKUE BEITUYHUHBI, €IUHUIIBI
U3MEpPEeHUsl, KOCMOC, TUIaHEeThI, 3BE3/1b1, COHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

['eorpacdus: atmocdepa, runpochepa, MEHEPAIBI, TOPHBIC TIOPOIBI, TTOJIC3HBIE

HCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHL.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOT'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHS IIPOrPaMMbl  OCHOBHOTO  OOIIETo
oOpa3oBaHMs JIOCTHTAIOTCS B XOJ€ OOYYCHHMS XHMHH B CIWHCTBE YYeOHOW H
BOCTIUTATEIILHON JEATEIHPHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMUA POCCHICKUMHU
COIIMOKYJIFTYPHBIMH M JTyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSMH, NPHHATHIMH B
oOIecTBe TMpaBWJIIAMH W HOPMaMd TIOBEIEHHUS U CIIOCOOCTBYIOT TIpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHS M COITUAIA3AINNA O0YJIAFOIINXCS.

JIMYHOCTHBIC  pE3yJbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYArOIIUXCSI
PYKOBOJICTBOBAThCSI  CUCTEMOW  TO3UTHBHBIX IIEHHOCTHBIX  OpUEHTAIlMA U
pacIIipeHne OTBITA JSATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

IICHHOCTHOTO OTHOIICHHS K OTEYCCTBEHHOMY KYJIbTYpPHOMY, HCTOPHUECKOMY
U HAyYHOMY HACJICIMI0, TOHMMAHHWs 3HAYCHHS XUMHUYCCKOHW HAyKH B KH3HH
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BJIAJIETh JIOCTOBEPHOW HH(pOpMAIMEH O
NEPEIOBBIX JOCTHKCHHUSX M OTKPBITHSIX MHPOBOM M OTECYCCTBCHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOMCTBE MHpa M OOIIECTBA;

2) rpakKIaHCKOT0 BOCTIMTAHUSI:

MPEJICTaBICHUS O COIHUAIBHBIX HOpPMax M TpaBHJaX MEKINIHOCTHBIX
OTHOIIICHWH B KOJUICKTUBE, KOMMYHHUKATUBHOW KOMIICTCHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHO-HMCCIEAOBATEIbCKOM,  TBOPUYECKOW ®W  APYruX  BUJAX
JeATEILHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW JCATEIBHOCTH IIPH
BBITIOJTHCHAH  Y9Y€OHBIX, TIO3HABATCIbHBIX 3aJ1a4, BBIMIOJHEHUN XUMHUYCCKUX
HKCIIEPUMEHTOB, CO3/IaHUU yYE€OHBIX MPOCKTOB, CTPEMJICHHS K B3aMMOITOHMMAHHUIO
Y B3aMMOIIOMOIIM B MPOIIECCE ITOM yUeOHOM eATEIIBHOCTH, TOTOBHOCTH OIICHUBATh
CBOE IOBEJACHHE W TIOCTYNIKM CBOMX TOBAapHUIICH C TO3WIIMH HPABCTBEHHBIX H
MIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:



MUPOBO33PEHYECKHUE TMPEICTABICHUS O BELIECTBE M XHUMHUYECKOW PEaKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTUA HAyKH U COCTAaBISIONINE
OCHOBY JIJIsl IOHMMAaHUS CYIIHOCTHM HAYyYHOW KapTHUHBI MHUpa, MPEIACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS NPUPOJIbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOJHOM CPEJION, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[M03HABATEIIbHBIE MOTHUBBI, HAIPABJICHHBIC HA IMOJYYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOIUMBIE ISl OOBSICHEHUs HAONIOAAEMBIX MPOLECCOB M SIBICHUM,
MO3HABATENIbHON, WH()OPMAITMOHHOW WM YHUTATEIhCKOW KYJIbTYphl, B TOM YHCJC
HAaBBIKOB CaMOCTOSATENbHONM paboThl ¢ y4YeOHBIMH TEKCTaMH, CIPaBOYHOM
JUTEPATYpPOid, JOCTYNHBIMH TEXHUYECKHMMH CpPEJICTBaMHU HH(POPMAIMOHHBIX
TEXHOJIOTHI;

UHTEpPEC K OOYYEHHI0 U IO3HAHWIO, JIIOOO3HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K  CaMOOOpa30BaHUIO, TMPOEKTHOM W  HCCIEAOBATENIbCKOU
NEATEeIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAMNpPaBICHHOCTH M YPOBHS OOyYEHHS B
JTaJIbHEHIIIEM;

4) dpopmMupoBaHHs KYJbTYPbI 310POBbSI:

OCO3HaHWE LEHHOCTH JKU3HHM, OTBETCTBEHHOIO OTHOLICHUS K CBOEMY
3I0POBBIO, YCTAaHOBKM Ha 3JIOPOBBIM 00pa3 KU3HU, OCO3HAHUE TMOCJIEICTBUU U
HETPUATHE BPEIHBIX MPUBbIYEK (YMOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB, KypEHUs),
HEOOXOJIMMOCTH  COONIOJICHUS TpaBUi OE30MacHOCTH TIpH  OOpalieHud C
XUMHUYECKUMH BEIIECTBAMU B OBITY U peabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHHUSI:

MHTEpEC K MPAKTUIECKOMY MU3YUYEHUI0 TIpodeccrii U Tpyla pa3InuyHOTO POJa,
YBXEHHUE K TPYJly U pe3yiabTaraM TPYJAOBOM JIEITEIbHOCTH, B TOM YUCJIEC HA OCHOBE
NPUMEHEHUsT  NPEIMETHBIX  3HAHUM MO0  XWMHUHM, OCO3HAHHBIA  BBIOOD
WHMBUAYAJIbHOW TPAEKTOPUU MPOJIODKEHUST 00pa3oBaHUs C YUYETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOILECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM,
yCHEenrHOW MpohecCUOHATBLHON ACITENHHOCTA M Pa3BUTHSI HEOOXOJAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6) IKOJIOrHYeCKOT0 BOCITUTAHMS



HKOJIOTMUYECKU LeJeco00pa3HOEe OTHOLIEHHE K NPHUPOJE KAaK HCTOYHHMKY
JKU3HM Ha 3eMJie, OCHOBE €€ CyLIECTBOBAHUs, [IOHMMAaHHUE LIEHHOCTH 3JI0POBOTO U
Oe3zomacHOro o0pas3a JKHM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(¢u3nyecKOMy M IICHUXUYECKOMY 3/I0pPOBBIO, OCO3HAHME LIEHHOCTH COOJIOCHHUS
npaBuJl 0€30MaCHOTO MOBEACHUS MPH paboTe C BEIIECTBAMH, a TAKXKE B CUTYaLUsX,
YTPOXKAOIINX 310POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH NPUMEHSATh 3HAHUS, MOJy4YaeMble MPU MU3YUYEHUU XUMHH, IS
peleHns 3a/1ad, CBS3aHHBIX C OKPYKAIOIIEH NMPUPOIHOM CPEINOU, I TOBBILICHUS
YPOBHSL  DKOJIOTMYECKOW  KyJIbTYypbl, OCO3HAHMS TIJIOOAJBHOTO  Xapakrepa
HKOJIOTUYECKUX TPOOJEeM U IMyTed MX pPEIIEHUs MOCPEIACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIILIEHUS, YMEHUSI PYKOBOJACTBOBAThCS MM B IO3HABATEIBHOM,
KOMMYHUKATUBHOM M COLMATIbHON ITPAKTHKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTanmpeaMETHBIX PE3YJIbTATOB BBIIEISAIOT 3HAYUMBIE IS
(bopMHUpPOBaHKS MUPOBO33pEHUS OOIIEHAYUHbIE OHATUS (3aKOH, TEOpUSs, IPUHIIMII,
runore3a, (axkrt, cucrema, TMpoLEcC, 3KCIEPUMEHT U JpYroe.), KOTOpHIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAyUHBIX YUYEOHBIX IpeIMeTax W TMO3BOJSIOT Ha
OCHOBE 3HAHWI W3 ATUX NPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEIOCTHOM
HAay4YHOM KapTHUHE MHUpPA, U YHHUBEpPCAJIbHbIE y4eOHbIE NeWCTBHS (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYJSTUBHBIE), KOTOpbIE OOeCreunBaroT (HOopMUpOBaAHHE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHHUPOBAHUIO M OCYIIECTBJICHHUIO Y4eOHOI
NEATEIBbHOCTH.

Ilo3HaBaTeJbHBbIC YHUBEPCAIbHBIC YUeOHbIE 1efiCTBUSA

ba3oBble Jiornueckue aeiicTBUA:

YMEHHUS HCIHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIUIEHUS NPHU OCBOCHHH
3HAHWM: PACKPBIBATH CMBICT XUMHUYECKUX MOHITHHN (BBIIEIATH UX XapaKTEpPHBIE
NPU3HAKK, YCTaHABJIMBATh B3aWMOCBSI3b C JPYTUMHU TOHATHUSIMH), MCIOJb30BaTh
HNOHSTUS JIJIs1 OOBSICHEHUs OTAENbHBIX (DAKTOB M SIBIEHUH, BHIOWpATh OCHOBAHUS U
KpUTEpUU JUIsl KJIAaCCU(PUKAUUU XMMHUYECKHUX BELIECTB M XUMHUYECKHMX peaklui,

YCTAaHABJIMBATb MPUYIUHHO-CICACTBCHHBLIC CBA3W MCIKIAY 00BbEKTaMHU HN3Yy4YCHUS,



CTPOUTH JIOTUYECKHE paCCyX ACHUS (MHAYKTHUBHBIC, NE€ITyKTHBHbIC, [0 AHAJIOTUH),
JienaTh BBIBOJIBI M 3aKITFOUCHUS;

YMEHHE MPUMEHATh B MPOILECCE TMO3HAHUS TOHATUA (NPEIMETHbIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKUE (3HAKOBBIE) MOJICIH, UCIOIb3YyEeMblE B XUMUH,
peoOpa3oBhIBATh IMUPOKO MPUMEHSIEMbIC B XUMHHM MOJICIbHBIC TPEICTABICHUS —
XUMUYECKANA 3HAK (CHMMBOJI JJIEMEHTA), XHMHUYecKas ¢opMyia W ypaBHEHHUE
XUMHUYECKON peaklMi — MpPU PElIeHUH y4eOHO-TIO3HABATEIbHBIX 33J]lay, C yU4ETOM
ATUX MOJIEIBHBIX MPEACTABICHUM BBIABISITE U XapaKTEPU30BaTh CYILECTBEHHBIC
MPU3HAKN U3YYaEMBIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIATH ~ OOLME  3aKOHOMEPHOCTH, TPUYUHHO-CICJICTBEHHBIE  CBSI3M U
MPOTUBOPEYHS B U3yUaeMbIX MPOIIECCAX U SBJICHUSIX.

ba3zoBble ucciaeaoBare/bCcKue 1eiCcTBUA:

YMEHHE HCMOJIb30BaTh IOCTABJICHHBIC BOIMPOCHI B KA4eCTBE HHCTPYMEHTA
MO3HAHUS, a TAKXKE B KaU€CTBE OCHOBBI JIJI1 (POPMUPOBAHUS TUIIOTE3HI 11O MPOBEPKE
MPAaBWJIBHOCTH BBICKA3bIBAEMBIX CYIKJICHHI;

MPUOOPETEHUE ONbITA MO IUIAHUPOBAHUIO, OPTaHU3AMU U TPOBEICHUIO
YYCHHUECKUX JKCIIEPUMEHTOB, yMEHHWE HaOmomaTh 3a XOJOM Ipolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro Pe3yibTaT, GpopMmyaupoBaTh 000OIIECHUS U
BBIBO/IbI TI0 Pe3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABISATh OTUET O
poJieJaHHoM padoTe.

Pabora ¢ unpopmaumeii:

yMEHUE BBIOWpATh, aHAJIM3UPOBATH W HWHTEPIPETUPOBATH HHGOPMAIIHIO
pa3sTUYHBIX BUAOB U (OPM MPEACTABICHHS, MOTYyYaeMyI0 U3 Pa3HbIX MCTOYHUKOB
(HaydHO-TIOMYJISIpHAsT ~ JIUTEpaTypa XUMHUUYECKOTO COJICpXKAHUS, CIPaBOYHBIC
nocobusi, pecypcel HMHTepHEeTa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYI0 HH(POPMAITHIO;

YyMEHHUE TPUMEHATHh Pa3IMyHbIe METOJbI U 3alpOoChl MPU TMOUCKE U OTOOpE
uH(OpPMAIIMU Y COOTBETCTBYIONIUX JaHHBIX, HEOOXOAMMBIX ISl BBITTOJHCHHUSI
y4eOHBIX M TMO3HABATENbHBIX 3a]a4 ONpeeaEHHOr0 TUIA, MPUOOPETEHUE OMbITA B

o0nacTd  MCMHOJB30BaHUS  HMH(DPOPMALMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHH,



OBJIaJICHUE KYJbTYPOM aKTMBHOTO HCIIOJIb30BAHUS PA3JIMYHBIX ITOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BBIOUPATh ONTUMAIbHYIO (POpMy TpeacTaBieHus] UHPOpMALUU U
WUIIOCTPUPOBATh pPEIIaeMble 3a/ladyd  HECJIOKHBIMM CXEMaMH, JHharpaMMaMu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHUE WCIONb30BaTh M AaHAIM3UPOBATH B IIpollecCe Y4YEOHOU H
UCCIIEIOBATENLCKON JIEATeTbHOCTH MHGOPMAIUMIO O BIMUSHUU MPOMBINIJICHHOCTH,
CEIBCKOTO XO3SIIICTBA W TPAHCIIOPTAa HAa COCTOSHHE OKPYXKAKOIIEH MNPUPOIHOM
CpEBbL.

KoMMyHMKaTHBHBIC YHHBeEpPCaAJIbHbIE y4eOHbIe 1eHCTBUS:

YMEHMsI 3a/aBaTh BOIPOCH (B XoJ€ Auajgora M (WiU) IUCKYCCHH) IIO
CYILIECTBY 00CYKIaeMOIl TEMBbI, (POPMYIUPOBATH CBOM MPEIJIOKEHHUSI OTHOCUTEIBHO
BBIIIOJIHEHHUS NIPEIOKEHHON 3a/1a4K;

YMEHUS  MPEACTABIATh  MOJYYEHHBIE  PE3yJIbTaTbhl  MO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTaX; JeJaTh IPE3EHTALNI0
PE3yJIbTaTOB BBINOJHEHUS! XMMHUYECKOIO SKCIIEpUMEHTa (J1abopaTOpPHOIO OIIBITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHMsSI Y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM
MO3HABATEJILHON U UCCIEI0BATENbCKON NEATEIbHOCTH MPU PEIIEHUH BO3ZHUKAIOLIUX
npo0OjieM Ha OCHOBE Yyu€ra OOIMX MHTEPECOB W COTJACOBAHMS TO3UIUIN
(oOcyxneHus, 0OMEH MHEHUSIMHU, «MO3TOBBIE€ IITYPMbI», KOOPAUHALIUS COBMECTHBIX
NEeUCTBUH, ONpeseieHue KPUTEPUEB MO OIICHKE KaueCTBa BBIMOJHEHHOW padOThI U
JPYTHE).

PeryisiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHSA:

YMEHUE CaMOCTOSITEIbHO OIpPEAeNATh IeJIM JAESITeIbHOCTH, IJIaHUPOBATh,
OCYIIECTBISATh, KOHTPOJIUPOBATh M TMPH HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO
NesATEeIbHOCTb, BBIOMpPATh Hambosiee 3P(HEeKTUBHBIE CIIOCOOBI pelIeHUsI YUYEOHBIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITENbHO COCTaBISATh WU KOPPEKTUPOBATH
MPEJIOKEHHBIM  QITOPUTM JIEMCTBUM IIPU  BBINOJHEHWHM 33JaHUM C  YYETOM

IMMOJIYUYCHUS HOBBIX 3HAaHUU 00 N3y49acMBIX 00BbeKTax — BCIICCTBAX M PCAKLUAX,



OIIEHUBATh COOTBETCTBHUE IOJYYEHHOTO pe3yjbTara 3asiBICHHOM II€IU, YMEHUE
MCIOJIb30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, IIPE/IJIaracMbl€ B YCIOBUM 3aJIaHUH.

NPEAMETHBIE PE3YJIbTATHI

B cocraBe mpeaMETHBIX peE3yJbTAaTOB II0 OCBOEHHUIO 0053aTEIBHOTO
COJEpKaHUsl, YCTAaHOBJIEHHOTO JaHHOW (enepanbHOl pabodeld MpPOrpaMMoi,
BBIICIISIIOT: OCBOCHHBIC OOYYArONTUMUCS HAyYHbIC 3HAHWS, YMEHUS U CIIOCOOBI
NeWcTBUM, crnenuduueckue A OpPeAMETHONM  00nacTu  «XHUMHS», BHJbBI
JNEATEIbHOCTH 1O  IOJYYEHUIO  HOBOTO  3HAHMS, €ro  WHTEPHpPETALNH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYyaIUsIX.

K xonity oOy4yeHusi B 8 kj1acce npeMeTHbIE PE3yIbTaThl HA OA30BOM YpOBHE
JIOJKHBL OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

®  pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUUYECKHX IOHSTHW: aTOM, MOJIEKYJIa,
XUMHUYECKUHN 3JIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OJHOPOIHAS
Y HEOJTHOPOJIHAsI), BAJIEHTHOCTh, OTHOCUTEIbHASI aTOMHAs M MOJICKYJISIpHAsi Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHAsT Macca, MaccoBas JOJISI XUMHUYECKOTO
AJIEMEHTa B COCIWHEHHH, MOJISIPHBIA OOBEM, OKCHJ, KUCIOTa, OCHOBAaHHE, COJb,
AJEKTPOOTPULIATENIBHOCTh,  CTENEHb  OKUCICHUSA,  XUMHUYECKas  peakuus,
KJaccu(ukaiysa peakiuii: peakiiui COCIUHEHUS, PEaKINU Pa3I0KEHHUs, PEaKIuu
3aMEeIIeHUs, peakluu OOMEHa, 9K30- M HHIOTEPMHUYECKHE pPEaKIMu, TEIIOBOM
adexT peakmuu, SAPO aToma, IJICKTPOHHBIM CIIOW aToma, aTOMHas OpOHUTab,
paguyc aroMa, XHUMHUYECKasl CBsI3b, MOJIIPHAS W HEMOJISIpHAs KOBAJEHTHAs CBS3b,
WOHHAsl CBSI3b, WOH, KAaTHOH, aHWOH, pacTBOpP, MaccoBas JOJisl BEIIECTBA
(IpolLieHTHAs! KOHILIEHTPAIs) B PACTBOPE;

® WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHWMHYECKUX TMOHITUH H
MPUMEHSITH ATU TTOHSATHUS MPU OMMCAHUU BEIIECTB U UX MPEBPAIICHUI;

® CIOJIb30BaTh XUMHUYECKYH) CHUMBOJHUKY IS COCTaBJieHUs (popmy
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

®  ONpEeNeNsATh BaJCHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,

CTCIICHb OKHCIICHUA JJICMCHTOB B 6I/IHapHI>IX COCANMHCHUAX, NTPHUHAMIC)KHOCTD



BEILIECTB K OMPEACIEHHOMY KJIacCy COEAMHEHUM 1Mo ¢hopmysiaMm, BU XUMHYECKON
CBsI31 (KOBAJICHTHAsI M MOHHAS) B HECOPTaHUYECKUX COCTUHCHUSX

e packpeiBaTh cMbIca Ilepuonmueckoro 3akona JI. WM. Menngeneesa:
JIEMOHCTPUPOBATh IOHUMAHUE MTEPUOIUYECKON 3aBUCUMOCTH CBOWCTB XUMHYECKHUX
AJIEMEHTOB OT MX MOJoXeHUs B llepuoauueckol cucTeMe, 3aKOHOB COXPaHCHUS
MAaCChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YYEHHS, 3aKOHA
ABorazapo;

® ONHUCBHIBATH M XapaKTepu3oBaTh TaOIM4HYIO (opmy Illeprogudeckoit
CHUCTEMbl XUMHYECKUX DJIEMEHTOB: pa3jinuaTh MOHATUS «TJlaBHas moarpymnmna (A-
rpymnma)y U «mnodounas noarpymnmna (b-rpymnma)», Maneie u OOJIbIIME TIEPUOMIBI,
COOTHOCHUTH 0003HAYCHUS, KOTOphIe UMeIoTCs B Tadumie «Ilepuogudeckas cucrema
xuMmuyeckux snemeHToB JI. M. MeHneneeBa» C YHCIOBBIMU XapAKTEPUCTUKAMU
CTPOCHHS aTOMOB XHMHMUYECKHX 3JIEMEHTOB (COCTaB M 3apsja siapa, OOIIee YHCIIo
AIIEKTPOHOB U PACHPEACIICHUE UX MO AJIEKTPOHHBIM CIIOSIM);

e  KjaccU(UIMPOBATh XUMHUYECKHE JIEMEHTHI, HEOPraHUYECKHUE BEIECTRA,
XHMHUYECKUE peakiuu (10 YUCIy M COCTaBY y4aCTBYIOIIMX B PEAKIUM BEIIECTB, MO
TerioBoMy Y PexTy);

®  XapaKTepHu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWMCTBA BEIISCTB
Pa3JMYHBIX KJIACCOB, IIOJATBEPKIAss OINWCAHWE MPUMEPAMH  MOJIECKYJISPHBIX
YPaBHEHUI COOTBETCTBYIOIIMX XUMHUUECKUX PEAKLINN;

® [IPOTHO3UPOBATh CBOWCTBA BEIIECTB B  3aBUCUMOCTH OT  HX
Ka4ye€CTBEHHOI'0 COCTaBa, BO3MOKHOCTA MPOTEKAHHUS XUMHUYECKUX ITPEBPAICHUNA B
Pa3JIUYHBIX YCIOBUSIX;

®  BBIYUCIATH OTHOCHUTEJIBHYIO MOJEKYJSIPHYIO MW MOJSPHYIO MAacCChI
BEII[ECTB, MACCOBYIO JIOJI0 XUMHYECKOTO dJeMeHTa Mo (opMmyJie COCIMHCHHS,
MAaCCOBYIO JOJIK0 BEIIECTBA B PACTBOPE, MNPOBOAUTH PACUETHI MO YPABHEHHIO
XAMHUYECKOU PEAKIINH;

® TPUMEHSTH OCHOBHBIE OINEPAIMN MBICIUTEIBHOMN IESITEIbHOCTH — aHAIIU3
U CHHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMAaTHU3aIINI0, KIaCCU(DUKAITUIO, BBISIBIICHUE

INPpUYIXHHO — CJICACTBCHHBIX CBSI3CU — A1 U3YUCHHA CBOMCTB BCIICCTB U



XAMHYECKUX PEaKINii, €CTECTBEHHO-HAYYHBIE METOJBI MO3HAHHUS — HaOJIO/IEeHUE,
U3MEpEeHHE, MOICTUPOBAHUE, SKCIIEPUMEHT (PEATbHBIN U MBICIICHHBIN );

e CleIoBaTh TpaBWJIaM  IIOJIb30BAHHMS ~ XMMHYECKOH  TOoCyAod U
7abopaTOpHEIM 00OPYIOBAaHHUEM, a TAK)KE IMpaBUJIaM OOpAIICHUS C BEIIECTBAMU B
COOTBETCTBHUHM C HMHCTPYKIMSIMH IO BBHITIOJHCHHIO JaOOPAaTOPHBIX XUMHUYECKUX
OMBITOB MO TMOJYYEHHIO U COOMpaHHMIO Tra3000pa3HBIX BEIIeCTB (BoaopoAa H
KHUCTIOPOJia), TPHUTOTOBJICHUIO PAcCTBOPOB C OMpPENeIEHHOW MacCOBOM JoJei
PacTBOPEHHOTO BEIECTBA, IJIAHUPOBATH M MPOBOIUTH XUMUIECKHE IKCIIEPUMEHTHI
[0 PACTO3HABAHHWIO PACTBOPOB IIENOYEH M KHUCIOT C IMOMOIIBI0 HHINKATOPOB

(;makmyc, henondTarent, METUIOPAHXK U APYTHE).



TEMATHYECKOE IINTAHUPOBAHHUE

KoauuyecTBO 4acoB

Ne HanmenoBanmue pa3jiesioB u KoHTpoIbHbie T RT—— JyiekTpoHHbBbIE (IU(PPOBBIE)
n/n TeM MPOrpaMMBbl Bcero o0pa3oBaTe/ibHbIE pecypchbl
padoThbI padoThbI
Pazpea 1. [lepBoHayaibHble XUMHYECKHE IOHATHS
11 Z(clifgiomlzl?{f;a; SS;II?TC;;(:KOI?I 5 2 bubmorexa [IOK
CSTEIBHOCTH YEIIOBEKA https://m.edso0.ru/7f41837c
12 BemectBa n xuMuueckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Hroro mo paszneny 20
Pa3jen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYeCKUX BellleCTB
21 Boznyx. Kucnopoa. [onsitie 06 6 bubnnorexa [HOK
OKCHIax https://m.edso0.ru/7f41837c
29 Bonmopona. IloHusiTue o kucmorax u 8 1 bu6mmoreka [IOK
COJISAX https://m.edso0.ru/7f41837c
23 Bona. Pacteopsl. [lonsitue 06 5 1 1 bubnnoreka [JOK
OCHOBaHHSX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJ1aCcChl 11 1 1 bubmuorexa [JOK
HEOPraHUYECKUX COCTUHECHUI https://m.edso0.ru/7f41837c
Hroro no pazneny 30

Pasnen 3. Ilepunoguyecknii 3axon u Ilepn
cBsI3b. OKHCJINTENbHO-BOCCTAHOBHUTEIBH

oauvYecKasi cucremMa xumMmu4ieckux 3jgeMeHToB /I. . Menneseena.

bIC¢ pCaAKIIUHN

CrtpoeHue aToM0OB. XUMHUYeECKAs

3.1

3.2

Ilepuoanueckuii 3aK0H U
[Tepuoanueckas cucrtema
XUMHUYECKHX 3y1eMeHToB J[. 1.
Menpene-eBa. CTpoeHue aToma

XUMHYECKAA CBI3b.
OKHUCITUTENBHO-

bubmuorexa [JOK
https://m.edso0.ru/7f41837c

bubmuoreka [JOK
https://m.edso0.ru/7f41837c



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

BOCCTAaHOBUTCIIBHBIC PCAKIITNN

Hroro no pazueny 15 BH6H_HOTCKa HOK
https://m.edso00.ru/7f41837c
PesepBHOE Bpemst 3 bubamorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

KoaudecTBO 4acoB

IHOYPOYHOE IINTAHUPOBAHHUE

JIeKTPOHHBbIE HU(POBHIE

Ne Tema ypoka Kont I Jlara o0pa3oBaTeIbHbI
/i Beero POJIbHBIE paKTHYeCKHe u3yueHus pa3oBateil e
padoThI padoThbI pecypcbl
1 [Ipenmer xumuu. Ponap XuMuu B KU3HU 1 bubnunoreka LIOK
YeIoBeKa. https://m.edsoo.ru/ff0d210c
bu6nmoreka [IOK
2 MeTo1bI H3yYCHHS XHUMHH 1 https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuia
3 paboTHI B 1a0OPaTOPUU U IPUEMBI 1 bubnnorexa [JOK
oOparteHus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
4 Yucrtele BemecTBa u cMmecu. CriocoObl 1 bubnunoreka LIOK
pasjieieHus cMeceit https://m.edsoo.ru/ff0d26ca
S| coetci (vn mprmcpe omcrin nosapemmoi | 1 Bummorerca LIOK
https://m.edsoo.ru/ff0d28c8
COIIN)»
bu6nmorexa LIOK
6 ATOMBI M MONICKYIIEL 1 https://m.edsoo.ru/ff0d2a6¢c
v XUMHYECKHUE 3IIEMEHTHI. 3HAKU (CUMBOJIbI) 1 bubnmnoreka HOK
XUMHUYECKHMX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie 1 ciIOXHBIC BEMIECTBA 1 Bubmuorexa HOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa LHOK
https://m.edsoo.ru/ff0d2d50
o | Pommmermens o e | Busorea 101
’ https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHUYECKHX JICMECHTOB
11 OTHOCHTENbHAS aTOMHAs Macca. 1 but6mmoreka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
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https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

OTtHocuTeIbHAs MOJIEKYJISIpHasi Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBast 101 XUMHAYECKOTr0 DJIEMEHTA B bubnmoreka [IOK
COC/IMHCHUU https://m.edsoo.ru/ff0d350c
13 KomnuecTto Bemectsa. Mois. MossipHas Bu6muotexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 DOu3NYECKUe U XUMUYECKHUE SIBICHHUS. bu6nmoreka [IOK
XuMHYecKasi peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycinoBus IPOTEKaHUS Bu6muotexa [JOK
XUMHYECKUX PEaKIUii https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUsI MaCChl BEIIECTB. bubmmoreka [JOK
XUMHYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brrunciaenust KoauvecTBa, MacChl BEIIECTBA bubmuoreka [IOK
110 YPaBHEHHSM XUMHUYCCKHUX PEAKIIUit https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMHUIECKUX peaKIHi
18 (COG,[[I/IHqéHI/IﬂupaSHO)KeHI/I}I SaAIZem;Hﬂ Bubmorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
obMmeHa)
19 mucronemer. Ododmene Bufmiorerca LIOK
’ 8 https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIus 3HAaHUI
20 KonTponsHnas pabora Nel no teme bubnmnoreka HOK
«BelecTBa 1 XUMHUECKUE PEAKITUI https://m.edsoo.ru/ff0d4290
Bo3myx — cMech ra3zoB. CocTaB Bo3ayxa.
21 Knci}(])poz[ — JJIEMEHT U IPOCTOE i bubmorexa LHOK
https://m.edsoo.ru/ff0d448e
BemecTBO. O30H
dusznyeckre U XUMUIECKHE CBOMCTB
22 KI/IcgJIOpe(::L[a (epeaKuHH inI/ICJeIe(;-II/(I)H Crop?eHHe) bubmorexa LHOK
’ ' https://m.edsoo.ru/ff0d4614
ITousTie 00 OKCHImax
22 saGopuropmn » mpowmmrenoe Bumtotexa LIOK
: https://m.edsoo.ru/ff0d497a
[IpumeHeHnue Kucaopoia
24 TemoBoit 3¢hpexT XuMuuecKon peakiui, bubmuoreka [IOK



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

IMMOHATHEC O TCPMOXUMHUYCCKOM YPABHCHHUMH,
9K30- 1 SHAOTCPMHUUYCCKUX PCAKIUAX

https://m.edsoo.ru/ff0d4790

TormBo (HedTh, yrojib 1 METaH).

bubnunoreka LIOK

25 3arpsi3HEHUE BO3TyXa, CIIOCOOBI €T0 hitps://m.edsoo.ru/ffod4cda
IPEIOTBPAIIICHHUS
36 | lompeonme n sotmpanc amenopora Bu6mtorexa LIOK
. ’ https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
27 Bonopon — aieMeHT 1 pOoCTOe BELIECTBO. Bu6mumoteka [JOK
HaxosxaeHue B pupojie https://m.edsoo.ru/ff0d4dd0
28 dusndeckrue U XUMHUYECKIE CBOMCTBA bubnunoreka LIOK
Bojopoja. [IpuMeneHre Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IToHsATHE O KHCIOTAX U COIAX bubmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sbI MoTy9YeHus BOAOPOia B bubmmoreka [JOK
npaboparopuu https://m.edsoo.ru/ff0d4dd0
3| lamyecmen sobmpemme sonopona Bu6mmorera LIOK
. ’ https://m.edsoo.ru/ff0d4f42
U3YYEHHE €r0 CBOMCTBY»
. " bubnuoreka [IOK
32 MounsipHblii 00bEM Ta30B. 3aKOH ABOTaIpo hitps://m.edsoo.ru/ff0d542e
3| memcorsa rara v er moscomony Bbmwoterca LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MJIH 00BEMY
o | Eomerems e s o spemene BuGniorsa LOK
. https://m.edsoo.ru/ff0d5708
OTHOIICHUI Tra30B
35 du3nyecknue U XUMHUUECKHE CBOMCTBA BOJIBI bubmorexa LIOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 00 bubnuoteka [JOK

HHAWKaTOopax

https://m.edsoo.ru/ff0d59e2



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2

Bona kak pactBoputens. HackleHnusie u

37 HEHACBILLICHHBIE pacTBOPbL. MaccoBas J0JIst bubmmorexa HOK
: https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B paCTBOPE
[TpakTrueckas padota Ne 5 o Teme
38 «lIpurorosieHue pacTBOPOB C Bu6muotexa [JOK
oIpeneIéHHOM MacCOBOM J0Iei https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BELIECTBA»
39 KonTtponsnast padora Ne2 o treme Bu6mumotexa [JOK
«Kwucmopoa. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiaccuUKaIus, bu6nmoreka LIOK
HOMCHKJIaTypa https://m.edsoo.ru/ff0d664e
g | e e e B LOK
’ https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHOBaHHUS: COCTaB, KJIaCCH(PUKAIIHS, bu6nmorexa LIOK
HOMCHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHne n XuMU4ECKHE CBOMCTBA Bu6mmotreka [JOK
OCHOBaHHIA https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxarus, bu6nmnorexa LIOK
HOMECHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [Tomydyenue 1 XuMHUYECKHE CBOMCTBA KUCIOT bubmorexa LIOK
https://m.edsoo.ru/ff0dfee2
16 Conu (cpenHue): HOMEHKIIATypa, CocoObI bubnnorexa [JOK
TIOJTY4EHHSI, XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[Tpaktuyeckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubmuoreka [IOK
«OCHOBHBIE KJIACCHI HEOPTraHUYECKHX https://m.edsoo.ru/00ad9b7c
COCTUHEHUIN
48 ['eneTnyeckas cBsI3b MEXAy KjaccaMmu bu6muoreka [JOK
HEOPraHMYECKUX COSAMHEHUN https://m.edso0.ru/00ad9a50
49 O00011IEHNE U CUCTEMATU3ALMs 3HAHUI Bubmuorexa LIOK

https://m.edso0.ru/00ad9cb2



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
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https://m.edsoo.ru/ff0d664e
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https://m.edsoo.ru/00ad9cb2

Kontponbnas padota Ne3 no teme

50 "OCHOBHBIE KJIaCChl HEOPTAHUYECKUX bubmorexa OK
< https://m.edsoo.ru/00ad9ela
COETMHEHU N
SL summeccson snewenron, Tomsmie o buGanoresa LIOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOIHbIX 3JIEMEHTOB
2 cncren xammacesin snewentos L 11 buGaorexa LIOK
T https://m.edsoo.ru/00ada52c
Meupeneena
53 [Tepuoapl, rpynmbl, MOATPYIIIBI bubmorexa [IOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COoCTaB aTOMHBIX SI/IEP. bubnnorexa [JOK
H3oTtonst https://m.edsoo.ru/00ada342
TPOCHU KTPOHHBIX YeK aTOMOB
55 SHEL?:HT:Baij[ZpEZ)(;quCK(())(;Ioggc:eMilolLOI/I. Bubmzorexa HOK
https://m.edsoo.ru/00ada6bc
Menpeneena
XapakTepucTuka XUMHYECKOTO dMeMEHTa Bubnmorexa [IOK
56 o ero noyioxkeHuto B [leproguueckoit .
https://m.edsoo.ru/00ada824
cucteme /I. 1. Menaeneena
3nauenue [lepuoandeckoro 3akoHa st
57 pa3BUTHUA HAyKU U npaktuku. /1. 1. bubmuoreka [IOK
MeHeneeB — yu€Hblii, Tieqaror u https://m.edsoo.ru/00ada96e
rpaXkIaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnnorexa [JOK
XUMHYECKHX 3JICMEHTOB https://m.edsoo.ru/00adaab8
59 HonHnas xumuueckast cBsizb bubmorexa LOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHAsI ONISIpHAS XUMHUYECKAsT CBSI3b bubmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenossipHasi XUMHUYECKast bubmuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIICHUS bubnuoteka [JOK



https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
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https://m.edsoo.ru/00adae28

63 OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC 1 bubnmoreka [IOK
peakiuu https://m.eds00.ru/00adb076
64 OKHCIHTENN U BOCCTAHOBUTEIN 1 Eggg?;;;é;ii?ﬁlo()a db076
65 Kontpoinbnas padora Ne4 o teme 1 bubmuorexa [IOK
«CtpoeHue aroMa. XMMHUYECKasi CBS3b» https://m.edso0.ru/00adb486
66 PesepBublit ypok. O6001eHne u 1 Bu6muotexa [JOK
CHCTEMATU3ALMS 3HAHUN https://m.edsoo.ru/00adbh33c
67 Peseprublit ypok. O600mieHne u 1 Bbu6moteka [JOK
CHCTEMATU3ALMS 3HAHUN https://m.edsoo.ru/00ad9ch?2
68 PesepBusiit ypok. O6o0meHue u 1 bubnnorexa [JOK
CHUCTEMaTH3aIlHs 3HAHUM https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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4.

YYEBHO-METO/INMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA
Xumust: 8 kiace: 6a30BbIi ypoBeHb: yueOHuk / O.C. I'abpuensn, U.I'. Octpoymos,

C.A. CnaakoB. — 6 — e u3j., crep. — Mocksa: IIpocsemenue, 2024. — 175, [1] c.:
wi. ISBN 978-5-09-110813-2.

. Xumus: 8 kiacc: 0a30BbI ypoBeHb: pabouas TeTpanb: yueOHoe mocoodue / O.C.

[Mabpuensn, U.I'. Octpoymos, C.A. CnankoB. — 6 — e u3m., crep. — Mocksa:
[Mpoceemenue, 2024. — 143, [1] c.: un. ISBN 978-5-09-112708-9.

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJA

. Xumus: 8 kiacc: 6a3oBwiii ypoBeHb: yueOHuk / O.C. IN'abpuensn, N.I'. Octpoymos,

C.A. CnankoB. — 6 — e m3n., crep. — Mocksa: I[IpocBemenue, 2024. — 175, [1] c.:
wi. ISBN 978-5-09-110813-2.

Xumus: 8 kiacc: 0a30BbI ypoOBEeHB: pabouas TeTpajib: yueOHoe nocodue / O.C.
[Ma6puensn, U.I'. Ocrpoymos, C.A. CnankoB. — 6 — e u3n., crep. — Mocksa:
[Mpoceemenue, 2024. — 143, [1] c.: ua. ISBN 978-5-09-112708-9.

. Xumus. [Ipumepnsie padboune nporpammsl. [Ipenmernas nunusa ydyeOnuko O.C.

INabpuensn, W.I'. OctpoymoB, C.A. CmagkoB. — 2 — € wu3a., — Mocksa:
[Tpoceemenne, 2020. — 80 c. ISBN 978-5-09-076520-6.

HayyHo — TeopeTnyeckuil 1 METOANYECKHN KypHaAT «XUMHS B IIKOJIE»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. «XuMHK» - caliT 0 XUMHH 1J11 XUMHKOB "http://www.xumuk.ru/

2. Poccwuiickast anekTponHas mkona. https://resh.edu.ru/subject/29

3.

Enunas xomnexkuust 1mudpoBeIX 00pa3oBaTENbHBIX pECcypcoB. Ajpec caira:

http://schoolcollection.edu.ru

4. https://videouroki.net/
5. buomuoreka I{OK https://m.edsoo.ru
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