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HOACHUTEJIBHAS 3AIINCKA

IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

8 Knacc

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3ybTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCITUTATENILHOU JIEATEIbHOCTA B COOTBETCTBUU C TPAJAUITMOHHBIMU POCCUUCKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TPUHATHIMU B
oOlllecTBe TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATTU3AIIUN 00YYaIOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaroluxcs
PYKOBOJICTBOBATbCSl CHUCTEMOW TO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAIMA U
pacuIMpeHue omnbITa JACSTEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCIIUTAHUS

IIEHHOCTHOT'O OTHOIIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUIECKOMY
U Hay4yHOMY HAcCJeJuI0, TMOHMMAaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 O0OIIEeCTBA, CIIOCOOHOCTH BJIAAETh JOCTOBEpHOU WHMOpManueil o
NEPEIOBBIX JOCTHXKECHUSX W OTKPBITHUSX MHPOBOM M OTEYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 yCTPONCTBE MUpa U 0OIIECTBRA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEJCTABICHUS O COIMAJbHBIX HOPMax M MpaBUJIaX MEXKINYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTHBE, KOMMYHHUKATHUBHOM KOMIICTEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOH,  y4eOHOMCCIICIOBATEILCKOM,  TBOPUECKOM W JIPYyrux  BUJAX
NEATeIbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOM COBMECTHOM JESITEIHPHOCTH IIPHU
BBITIOJIHCHUW YYCOHBIX, I103HABATEIBbHBIX 3a7a4, BBINOJHCHUH XUMHUYCCKUX
HKCIIEPUMEHTOB, CO3JJaHUN YIEOHBIX MPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecce OTOW Yy4eOHOW JeATEeIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M TMOCTYNKA CBOMX TOBapUIIEH C MO3ULIHUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

MHUPOBO33PEHUYECKHE TMPEACTABICHHUS O BEIIECTBE U XUMHUUYECKOW peakiluw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKW U COCTABIISIIOLIHE
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI TPUPOJbI, B3aUMOCBA3AX YEJIOBEKA C
MNPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIPABICHHbIC HA MOJIyYEHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOAMMBIE i1 OOBSICHEHHS HAOJIOJaeMbIX IMPOILIECCOB M SBJICHUM,



MO3HABATEIbHOM, MH(GOPMAIMOHHON M YUTATEIbCKOM KYJIbTYpPhl, B TOM 4YHUCJE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHbIMHU TEKCTaMHu, CIPaBOYHOMN
JTUTEpaTypor, JOCTYIMHBIMA TEXHUYECKUMHU CPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOyYEHHI0O M TO3HAHMIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOCKTHOM U  HUCCIEIOBATEIBCKOM
NeSATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBICHHOCTH W YPOBHsS OOydYeHUS B
JIATbHEUIIIEM;

4) popMupoBaHHUSI KYJbTYPbI 310POBbS

OCO3HAHUE IICHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 JKU3HU, OCO3HAHHE TOCJICACTBUU U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYpEHHS),
HEOOXOAMMOCTH COOJIFOJICHUSI TpaBWJI 0€30MacHOCTH TMpU  OOpAICHUU C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUS:

WHTEPEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuil u Tpyaa pa3indyHOro poa,
yBOKEHUE K TPYAYy M pe3ysibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
UHANBUAYATBEHON TPASKTOPHUH MPOJIOJDKEHHS] 00pa3oBaHUs ¢ YYETOM JIMYHOCTHBIX
MHTEPECOB U CMOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIIEeIHON MPOodeCcCUOHAIBHON NESITETbHOCTH U Pa3BUTUSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEelIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH I1€JIeCO00pa3HOE OTHOIICHHE K TMPUPOJIE€ KaK HCTOYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHUMAHUE LIEHHOCTHU 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3UecKOMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOJCHUS
mpaBuiI 0€30MAaCHOTO MTOBEJCHUS TP paboTe C BEIIECTBAMH, & TAK)KE B CUTYAIUsX,
YTPOXKAIOIIKUX 3I0POBbIO U )KU3HHU JIIO/CH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPEAOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYphl, OCO3HaHHUS TJOOATBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJeM M MyTel UX pEeIlIeHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAThCA UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUsT MUPOBO33PEHUSI OOIICHAy4YHbIE TOHATUS (3aKOH, TeOpus,
MIPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U JIPYTOE.), KOTOpPbIE



HCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbIX YYEOHBIX MpeaMeTax M MO3BOJISIIOT Ha
OCHOBE 3HAHUHI M3 ATUX MPEAMETOB (POPMHUPOBATH MPEJCTABICHUE O LIEJIOCTHOM
Hay4YHOUW KapTHUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAaHMPOBAHMIO M OCYLIECTBICHUIO Y4eOHOM
JEeSTENbHOCTH.

Ilo3naBaTe/ibHbIEe YHUBEpPCAJbHbIE Yy4eOHbIe JeiicTBUS

ba3oBble JiornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBINUICHUS TPU OCBOCHUU
3HAHUMW: PAaCKPBIBaTh CMBICI XUMHYECKUX TMOHITHH (BBIACTSATH UX XapaKTEepHbIE
NPU3HAKH, YCTAaHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), UCIOJIH30BAThH
MOHSITHUS JJ1s1 OOBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIICJICTBEHHBIC CBSI3U MEXIYy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIAYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
METanpeIMETHbIE), CAMBOJIMUECKHE (3HAKOBBIC) MOJIENIH, UCTIOJIb3yEMbIE B XUMUH,
IpeoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIENbHBIE MPECTaBICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYecKas (opmyla U ypaBHEHHE
XUMHYECKOW peakiy — MpU pEHIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh MU XapaKTE€pPU30BaTh CYIIECTBEHHbIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUil,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBIE CBS3HM U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BATh IOCTABJICHHBIE BOINPOCHI B KAau€CTBE WHCTPYMEHTA
MO3HAHWA, a TakKe B KA4eCTBE OCHOBBI i (POPMUPOBAHHS TUIIOTE3BI TIO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETeHHE OMbITa MO IUIAHUPOBAHHWIO, OPraHHW3allMd W TPOBEIACHUIO
YUEHHYECKHX 3KCIEpUMEHTOB, YMEHHE Ha0lIoJaTh 3a XOJOM IIpolecca,
CaMOCTOSITEIILHO MPOTHO3UPOBAThH €ro Pe3yibTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 mpojenaHHol padore.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH()OPMAIIHIO
Pa3IUYHBIX BUJAOB U (POPM MIPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHASL  JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHHS, CIPaBOYHBIC



nocobusi, pecypcbl MHTepHETa), KpPUTUYECKH OIEHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO HH(POpMAIIHIO;

yMEHHE MPHUMEHSTH Pa3jM4Hble METOABl M 3allpoChl MPHU TOUCKE U OTOOpe
uHGOpMAIIUM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIWMBIX [JIsl BBHITIOJTHEHHUS
y4eOHBIX M MO3HABATENIbHBIX 33/1a4 ONPEAEIEHHOIO TUIA, MPUOOPETEHUE OIbITa B
o0nacTd WCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBIIAJICHUE KYJIbTYpPOU aKTUBHOTO MCIIOJIB30BaHUS PA3IMYHBIX TIOUCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMAIbHYIO (POpMY IpeacTaBlieHus HHOpMauu u
WUTIOCTPUPOBATh pelIaeMble 3a7aud HECJIOXKHBIMH CXE€MaMHM, JuarpaMMamH,
ApyruMH popMaMu rpauku U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAIM3UPOBATh B Mpolecce ydyeOHOU W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOU
CpeIlbl.

KomMMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe NelcTBHUS:

yMEHHsS 3aJaBaTh BOIpPOCHl (B XoJe Auanora W (WiM) JUCKYCCHUH) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIBHO BBITIOJIHEHUSI IPEJIIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIATh  MOJyYEHHBIE  pe3yjbTaThl  ITO3HABATEIHHOM
JESTENBbHOCTH B YCTHBIX UM TMHCHbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOTO JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1ab0opaTOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO IPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEOBATENbCKOM  NIEATENbHOCTH  MPU  PEUICHUU
BO3HUKAIONINX MpOOJieM Ha OCHOBE y4€Ta OOIIUX HHTEPECOB U COTJIACOBAHUS
no3unui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICMCTBHH, ONpeneleHue KPUTEPUEB 1O OICHKE KauecTBa
BBITIOJTHEHHOH pabOTHI U ApyTrue).

PeryisiTuBHbIE YHUBepPcalbHbIe yYeOHbIe 1elCTBUSA:

YMEHHE CaMOCTOSITENIbHO OIpPENeNsaTh LEeNu ACSITeIbHOCTH, IUIAHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee A (PeKTUBHBIE CIOCOOBI PEIIeHNs] YICOHBIX H
MO3HABaTENbHBIX 3374, CaMOCTOSITEJIBHO COCTaBIATh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUUA MPHU BBINOJHCHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEaAKIMIX,
OLIEHWBAaTh COOTBETCTBUE MOJYUYEHHOTO pe3yJbTaTa 3asBICHHOW LEIH, YMEHHE
MCIOJIb30BaTh M AaHATTU3UPOBATH KOHTEKCTHI, MIpejiaraéMble B YCIOBUH 3aJaHUM.



NPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pPE3yAbTAaTOB IO OCBOCHUIO 00s3aTEIHLHOTO
collepKaHMsl, YCTAHOBJIEHHOIO JaHHOM (¢enepaibHOM pabdoueil mporpammoit,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCA Hay4HbIC 3HAHUS, YMEHUS M CIIOCOOBI
NeUCTBUM, crenudpuyeckue s MOpeaMeTHoM obnactu «XuMus», BHUIbI
NEATENbHOCTA MO  TMOJYYCHUIO HOBOTO 3HAHWS, €ro HHTEPHpPETaluu,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIC Pe3yJIbTaThl HA 0230BOM ypOBHE

JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e PACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHSATHUI: aTOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIO0XHOE BEIIECTBO, CMECh
(oHOpPOIHAS. ¥ HEOJHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U
MOJIEKYJISIpHAasi Macca, KOJWYECTBO BEUIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO AJIEMEHTa B COCIMHCHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCIJIOTA, OCHOBAHHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIIEHb
OKHCJICHUS, XMMHYECKas peakius, KiacCUuPuKamus peakiuil: peakiuu
COCMHEHUS, PEaKLUU PA3JIOKECHUSA, pEaKUUU 3aMELICHUs, PEeaKLUnuu
oOMeHa, 9K30- ¥ SHJOTEPMUUYECKHUE PEAKIIMH, TEIUIOBOM P (HEKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJOW aToma, aTOMHas OpOWTalb, paguyc
aToMa, XMMHMYECKAasl CBsI3b, MOJSIPHAS M HEIOJISIPHAs KOBAJICHTHAS CBS3b,
VOHHAsI CBsI3b, MOH, KaTHOH, aHWOH, PacTBOpP, MaccoBas J0Jis1 BEIECTBA
(mpolieHTHAsI KOHIICHTPALKs) B pacTBOPE;

e WUIKOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XWUMHWYECKUX IIOHATHU U
IIPUMEHSATH 3TU NOHATUSA [IPU ONKMCAHUU BELIECTB U UX MIPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIICHUS (OpMYI
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;

e ONpENETSATh BAJICHTHOCTH aTOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeTIeHb  OKHCJCHUS  DJJEMEHTOB B  OWHApHBIX  COCAMHCHHSX,
IIPUHAJIC)KHOCTh BELIECTB K ONPEAECIEHHOMY KIJIACCY COCIUHEHUU IO
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBAJICHTHAss ¥ WOHHAas) B
HEOPraHWYECKUX COCINHECHUSAX;

e packpbeiBaTh cMbica llepmogmueckoro 3akona J[. W. MeHnneneesa:
JEMOHCTPUPOBATh ITOHMMAHHUE MEPUOJINYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX JIEMEHTOB OT MX MOJOXKeHUs B llepmoamueckoit cucreme,
3aKOHOB COXPAaHEHWs MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHA ABOTraJpo;



ONKCHIBATh U XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuonnueckoi
CUCTEMBl XUMHUYECKHUX DJIJIEMEHTOB: pa3jnyaTh MOHATHS  «TJaBHas
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», manbeie u
OOJbIIME TEPHOJbl, COOTHOCHTH OOO3HAYEHHS, KOTOpPbIE HMEIOTCS B
tabiuue «llepmonnueckas cucrtema xumuyeckux osnemeHtoB J[. U.
MenpneneeBay C YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsjl sapa, 00lliee YuciIo 3JIEKTPOHOB
U pacrpeieieHHe UX MO IEKTPOHHBIM CIIOSM);

KJIacCU(UIUPOBATh XUMUYECKUE DJIEMEHTbHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peakiuuu (MO YUCIY M COCTaBy Y4YacTBYIOIIMX B pEaklUU
BEULIECTB, MO TEMI0BOMY 3D (DEKTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBAa BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPK/Aasi OMUCAHUE MPUMEPAMU MOJIEKYISPHBIX
YPaBHEHHI COOTBETCTBYIOUIUX XUMUUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXKHOCTM TMPOTEKaHUS XUMHUYECKUX TPEBpAICHUN B
Pa3ITUYHBIX YCIOBUSX;

BBIUUCTSATh OTHOCUTEIBHYIO MOJIEKYJSIPDHYIO M MOJSIPHYIO  Macchl
BEIIECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOro »dJeMeHTa 1o ¢opMyIie
COEMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAllMH MBICIUTEIIBHOW JESTEIbHOCTH — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHe, CHCTeMAaTU3allnio, KiacCUu(UKAIHIO,
BBISIBIICHUE MPUYMHHO-CJIEICTBEHHBIX CBA3€M — NJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XWMHYECKUX pEAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUS — HAONIONEHHE, M3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN );

ClIeI0BaTh  MpaBWIaM  IIOJIB30BAaHUS  XMMHMYECKOW  IOCYJOH |
nabopaTopHbiM 00OpYZOBaHHEM, a TaKKe IMpaBWiIaM OOpalieHus ¢
BEUIECTBAMU B COOTBETCTBUM C HHCTPYKLMSAMU IO BBIIOJIHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TOJIYYECHHUIO H COOMpaHUIO
ra3oo0pa3HbIX BeUIECTB (BOAOpPOJa M KHUCIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MacCOBOM JI0OJIEM PacTBOPEHHOTO BEIIECTBA,
IUIAHUPOBAaTh U MPOBOAMTH  XHMHYECKHE  DKCIEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCJIOT C TOMOIIBIO MHIUKATOPOB
(makmyc, heHonpTaNenH, METUIIOPAHXK U IPYTHUE).



COIAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU 4ellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSHHE
BemecTB. [loHsTHE O MeTOMaX MO3HAHUSA B XMUMHUHU. YHCTHIC BEIIECTBA U CMECH.
Crnioco0sI pasjeneHus cMecen.

ATOMBI M MOJIEKYJIbI. XUMHUYECKHE dyeMeHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSTHCTBA cocTaBa BemiecTB. (OTHOCUTENIbHAass aTOMHash —Macca.
OTHOcuTenbHAs MOJICKYJISIpHAas Macca. MaccoBas 1011 XUMHUYECKOro AJIEMEHTa B
COCTMHEHUHU.

KomnuectBo BemectBa. Momnb. Monsipaas macca. B3anmocBsi3b KOIu4ecTBa,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BemecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COETUHEHHM.

@u3NYecKue U XUMHUUYECKHUE SIBIICHUS. XMMHUYECKasl peakius U €€ MpU3HaKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHus. Knaccudukamms
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHaA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, MpaBwiIaMu paboThl B 1abopaTopuu U
npuéMaMu oOpalleHusi ¢ 1abopaTOPHbIM 000pYAOBAaHUEM, U3YyUEHHUE M ONUCAHHE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usznuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKeE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (FOPEHHUE CBEYH, MPOKAJIUBAHUE
MEJHOU MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KHCIIOTOW) SIBJICHUHN, HaOII0JICHUE U
ONMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakluil (pa3iokeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUe THAPOKCUIA
mean (I1) mpu HarpeBaHuu, B3anMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3/elIeHUs CMECEil: ¢ MOMOIIBI0 MarHuTa, (PUIbTpoBaHUE,
BBIIApUBAHUE, NUCTHWUIAIUS, XpoMaTorpadus, MPOBEACHNE OYNCTKUA IMOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAHUE  PEe3yJbTaTOB  MPOBEICHUS  OIbITA,
WJUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMS MAaCChl, CO3JaHUE MOJENIed MOJIEKY
(1rapocTep>KHEBBIX ).

Ba:kHeililne nmpeacTaBuTe/ M HEOPraHUYECKHUX BellleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciaopoa — 3jIeMEHT U MPOCTOE
BemlecTBo. HaxoxkaeHue kucimopojia B mpupojie, (HU3NYECKUEe U XUMHYECKHUE



cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kucinopoma. CrocoObl
MOJIyYeHUsT KUCIOpoJa B Ja0OopaTopuu ©  NOpOMbIIUIEHHOCTH. Kpyrosoport
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TermoBolt >PpeKT XUMUYECKON peakluu, TEPMOXMMHYECKUE YpaBHEHMS,
DK30- M DHAOTEPMHUUYECKHE pEaKIUu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHUE MApHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, GuU3MUecKMe UM XUMUYECKUE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI
nosryyeHust. Kuciaorsl u conu.

Momnsipabiii 00BEM ra3oB. Pac4€Thl M0 XMMUYECKUM YpaBHEHUSIM.

®dusznyeckue CcBOMCTBA BoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPbL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBasi 10Jis BELIECTBA B pacTBOpE. XUMUUYECKUE CBOMCTBA BOJbI. OCHOBaHUS.
Ponb pacTBOpOB B mpuUpojie U B KU3HU 4esoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHHEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranmueckux coenuHennit. Oxcuawl. Kiaccudukarus
OKCHUJIOB:  cosieoOpasyroiue (OCHOBHBIE, KHCJOTHBIC, aM(oOTepHbIE) U
HecosneoOpasyromue. Homenkmarypa okcuaoB. DuU3MUECKHEe €W XUMHYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne oKkCuoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHusA. HomeHkiatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHE CBOWCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHYECKHUE cBoMcTBa KuciaoT. Psanm aktmBHocTH MetaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknatypa coseil. @uszndeckre U XMMUUYECKUE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCAUHEHUU.

Xumuueckuit IKCnepumenm:

KAUYECTBEHHOE ONPEACIIEHNUE COJECPKAHUSA KUCIOPOJa B BO3AYyXE, OIYUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YyYCHHE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUS BEIIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBCHHUS U
MpekpaiieHus TopeHus (Mmokapa), O3HAKOMJIEHHE C oOpa3laMi OKCHAOB U
ONMCAHWE WX CBOWCTB, MOIY4YEeHUE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOYKHO WCIIOJIb30BAHKME BHICOMATEPHAIIOB), HAOIIOICHUE OOpa3IloB BEIICCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aUMOJICVCTBUE BOJABI C METAJIaMHU



(HatpuieM ©  KaublieM) (BO3MOXXHO  HCIOJb30BaHUE  BUIACOMATEPHUATIOB),
UCCJEeI0BaHUE O0pa3loB HEOPraHMYECKUX BEIIECTB pa3IUYHBIX KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUMKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
u3yueHne B3aumojeiictBus okcuga meau (ll) ¢ pacTBopoMm cepHOW KHCIIOTHI,
KUCJIOT C MeTaJJlaMH, DPEaKLU{ HEUTpaJIu3aluy, I0Jy4eHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOI'0 MeETajula JPYTMM M3 PAacTBOPA COJIH, PEIICHHE
AKCIEPUMEHTAJBHBIX 3aJlad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCMHECHUN.

HHepuoanuecknin 3axkoH u Ilepuoamyeckas cucremMa XHMHYECKHUX
ieMeHToB JI. . MenpgeaeeBa. CTpoeHue aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IIETOYHBIE M IIETOYHO3EMEIbHBIC METALIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(pOTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgnas W JUIMHHONEpUOJIHAs  (QOpMBI
[Tepunognueckoit cucrtembl xumuueckux anemeHToB . M. Menneneesa. [lepuobl
U rpynnbl. DU3NYECKUM CMBICI MOPSAKOBOIO HOMEpa, HOMEPOB INEpUoja U
TPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J0YeK aToMOB TNepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonuueckoit cucremsl JI. . MenneneeBa. XapakTepucTuka XUMHYECKOTO
3JIEMEHTA 10 €ro MoJIokKeHUIo B [lepunoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOIaM.

3nauenue [lepuoanueckoro 3akoHa u [leproanueckoi CUCTEMbl XMMUYECKHX
AJIEMEHTOB Uil pa3BUTHS Hayku W mpaktuku. JI. WM. MenneneeB — y4yé€Hbld U
rpaXkIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs U HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIHUU.
[Iporecchl okucaeHus U BocCTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YCHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakinu pa3ioKeHUs, COSAUHEHUS ).

Mexcnpeomemunle ceéa3u



Peanuzanmst MeXIpEeIMETHBIX CBS3€H NMPU HM3YYCHWH XWMHH B 8 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAYyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHATHUS: HAyYHBIH (DaKT, TUIIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, KiIacCH(UKAIMs, TMEePUOJUIHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPCHHE, MOJICIb, SIBIICHHUC.

dusnka: MaTepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
M30TONBI, PAIMOAKTUBHOCTh, MOJIEKYJA, JJCKTPUUECKUN 3apsij, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSHUE BEIIECTBA, ra3, (DM3UYCCKUE BEIIMYMHBI, CTUHUIIBI
U3MEPEeHHSI, KOCMOC, TIJIaHEThI, 3BE3/1p1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpandbl, TOPHBIC MOPOJIHI,
NIOJIC3HBIC NCKOIIAeMBbIC, TOILIMBO, BOJIHBIC PECYPCHI.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoandyecTBO yacoB
Ne HaunmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (I (POBbHIE)
KonTtpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpaMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoTsbI
Pasznea 1. IlepBoHayasibHble XUMHYECKHE MOHATUSA
Xumust — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bubnuotexa [JOK
' MPAKTUYECKOUN ACATETbHOCTH https://m.edsoo.ru/7f41837c
JeoBeKa
12 BemectBa 1 xuMuyeckue 15 1 bu6moreka [IOK
' peaKkuuu https://m.edso0.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB
Boznyx. Kucnopon. [Tonsitue bubnuorexa [IOK
2.1 6
00 oxcuaax https://m.edsoo.ru/7f41837c
Bomopoa.Ilonstue o kucimorax bu6mmoreka [JOK
2.2 8 1
H COJIIX https://m.edsoo.ru/7f41837¢c
Bona. PactBopsl. [lonstue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837¢c
O
24 CHOBHBIC KJIACCHI 11 1 1 bu6mmoreka [JOK

HCOPraHNn4CCKUX CO€OUHEHUI

https://m.edsoo.ru/7f41837¢c
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Uroro mo paznueny 30

Paznean 3. Ilepuoanueckuii 3akon u [lepuoguueckasi cucrema xummnieckux 3;1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.

XumMuueckasi cBsi3b. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE pPe€aknumn

[Tepuonnueckuii 3aKOH U
31 [Iepnoanueckas cucrema ; 1 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /1. U. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma
XuMudeckasl CBS3b.
3.2 OKucIuTebHO- 8 1 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTAHOBHUTEJIbHBIE PEAKITUN
bu6moreka [IOK
Hroro o paszeny 15 https://m.edso0.ru/7f41837c
PezepBHoe Bpemst 3 bubmorexa [TOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 5
[TPOTPAMME



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

8 KUIACC
Kouu4vecTBO YyacoB DJIeKTPOHHBbIE
Ne KonTpouas- ara nudpoBbie
Tema ypoka P IIpakTuyeckue A op
n/n Bceero HbIE u3yueHusi  odpa3zoBaTesibHbIE
padoThbI
paﬁon pecypcbl
1 [Ipenmer xumuu. Poss xumun B 1 bubmmoreka [IOK
JKU3HU 4yesoBeka. Tena u BeniecTna https://m.edsoo.ru/ff0d210c
5 IlonsaTtue o MeToMaxX MO3HAHUS B 1 bu6moreka [IOK
XUMHUU https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 1 bubmuorexa [JOK
oOparteHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 Uuctele BemecTBa 1 cMecu. CriocoObl 1 bubnuorexa [JOK
pa3aeiieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 1 bubmmorexa [JOK
: N PUMEp https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOU COJIH)»
bubmuoreka [JOK
6 A . 1
TOMBLH MOTICIITH https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHThI. 3HAKU 1 bubmuoreka [JOK
(CUMBOJIBI) XUHMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 K.P. IT 1 1
POCTHIE H CHOMHHE BetieeTna https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYIIIPHOE YUEHHE 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [IOK
10 X eckas o a. BanentHoc
v 2 popyz JICHTHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XHMMHYECKUX JICMCHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bu6mmoreka [{OK
3JIEMEHTA B COEMHEHUH https://m.edsoo.ru/ff0d350c
13 KonunuectBo Bemnecta. MoJib. bu6mmoreka [{OK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 ®Ou3nvecKrue U XUMUYECKHE SIBIICHUSI. bu6moreka [IOK
XuMH4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [JOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust Koau4ecTBa, MacChl
17 BEIIlECTBA 10 YPAaBHCHUSIM Bubmmorexa [IOK
m P . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKIUN
Knaccudukanus xuMmuaeckux
18 €aKIHi (COeTMHEHUS, PA3JI0KEHUS bubmotera [JOK
peart A P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHNE 1 bubmorexa HOK
H AT Hul https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTtponpHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuorexa [IOK

Bo3ayxa. Kucnopoa — sneMeHt u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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

npocroe BeuecTBo. O30H

duznueckue 1 XUMUYECKUE CBOUCTBA

bu6mmoreka [IOK

22
KHCIO0POJA (PCAKLUHH OKHCIICHI, https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
Crioco0sI MoJTydeHusT KHUCIOpOoia B
23 J1a00paTOPHH M MPOMBIIIJICHHOCTH bubmorera [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peaxiuu, IoOHATHE O bubnuorexa [JOK
TEPMOXHUMHUYECKOM YPaBHEHHH, 3K30- https://m.edsoo.ru/ff0d4790
Y SHIOTEPMUUYECKHUX PEAKITHIX
TommuBo (HedTh, yroias U METaH).
25 3ar ${3HeI-EI/Ie(11;03 . a, CIIOCOOBI c)ero Bubamorexa [JOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTruueckast pabota Ne 3 o Teme
26 «ITonmyuenue u cobupanme bubmmorera LHOK
v P . https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/Ia, U3YYCHHE €TO CBOHUCTBY»
97 Boaopon — sneMeHT u mpoctoe bubnuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 dOu3ndecKknue U XMMHUYECKHUE CBOMCTBA bubnuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnuoreka [[OK
29 I1
OIPITHE 0 KHETOTAX 1 COILIX https://m.edsoo.ru/ff0d50d2
Crnioco6bl nosryyeHust BOAOPOaa B bubnuorexa [IOK
30
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTtuyeckas padora Ne 4 o reme
bu6mmoreka [JOK
31 «Ilonyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42
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MonsipHblii 00bEM Ta30B. 3aKOH

bubnuoreka [IOK

32 ABorasnpo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCTBa
33 BEII[ECTBA ra3a [0 €ro U3BECTHOMY bubmmorexa [OK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
BrruncieHuss 00EMOB ra3oB 10
34 YpaBHEHHUIO PEAKIIMU Ha OCHOBE bubmorexa HOK
. . https://m.edso0.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIIEHUH Ta30B
35 dusnvecKkrue U XMMUYECKHE CBOMCTBA bu6mmoreka [{OK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [TonsaTue 06 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens.
37 Hacsiiiennbie 1 HEHACHIIICHHBIC bubnuorexa [JOK
pactBOpbl. MaccoBas J10J1s1 BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTruueckast pabota Ne 5 mo Teme
38 «IIpurotoBieHue pacTBOPOB ¢ bubnuoreka [JOK
onpeaeIEHHON MacCOBOM 0Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KonTtponsnas pabora No2 no teme bubnuoreka [JOK
«Kucnopoa. Bonopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonyueHune u XUMHUYECKHUE CBOMCTBA
41 KI/ICJ‘I}:ITHLIX OCHOBHBIX U bubmmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(bOTEepPHBIX OKCHJIOB
42 OcHoBaHus: cOCTaB, K1accuduKaims, bu6mmoreka [JOK
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HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue n XUMHUYECKHE CBONCTBA bubnuorexa [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIATypa,
46 cnocoi(ilf 0T )GHI/H[ XI/IMI/I‘IZEKI/IG bubmorera [JOK
. YA https://m.edso0.ru/00ad9474
CBOMCTBA
[IpakTueckas padota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUUECKHIX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
48 I'eneTnueckas cBsi3b MEXKY KiaccaMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
49 O06o00meHNe U CHCTEMAaTH3aITHS bubnuoreka [JOK
3HAHUM https://m.edsoo.ru/00ad9ch2
KontponbHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX bubmorexa HOK
. P https://m.edsoo.ru/00ad9ela
COCTMHEHU N
[TepBbie MOTBITKH KIacCUpUKAITIU
bubnuoreka [JOK
51 XUMHUYECKUX dJIeMEeHTOB. [loHsTHE O
https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOAHBIX SJIEMEHTOB
[Iepronnueckuii 3aKOH U
bu6mmoreka [JOK
52 [lepuoanueckas cucteMa XMMUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /. 1. Menneneepa
53 Ilepuopl, rpymnsl, NOATPYIIIBI bubnuorexa [IOK
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Crpoenue atomoB. CocTaB aTOMHBIX

bubnuoreka [IOK

>4 snep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
95 anMOB BHGMGHTI())B [Tepuoanueckoit brbamorexa [OK
https://m.edsoo.ru/00ada6hc
cuctemsl /1. 1. MenpeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuotexa [JOK
[Tepnoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [lepronnyeckoro 3akoHa
JUISL pa3BUTHSI HAYKU U MTPAKTUKH. [I. bubnuoreka [JOK
57 N
N. MenneneeB — y4€HbIN, EAArOr U https://m.edsoo.ru/00ada96e
rpaXKJaHuH
DIJIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuoreka [IOK
58
XUMHUYECKUX HJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Homnas xumueckas cassb https://m.edsoo.ru/00adac34
60 KoBanentHas nossipHas XuMu4deckas bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentnas HenosspHas bubnuoreka [JOK
XUMHUECKas CBS3b https://m.edsoo.ru/00adaab9
bubnuoreka [JOK
62 CreneHb oKHCICHHA https://m.edsoo.ru/00adae28
63 OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIE bubnmoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKucauTen U BOCCTAHOBUTEIIH Bubmmorexa LIOK

https://m.edsoo.ru/00adb076
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KonTtponeHas padota Ne4 mo teme

65 «Crtpoenue aroma. XuMH4yecKas 1 ]r?tltfsﬂll;ls:;;(])lr(allé 0adbd86
CBSI3b»

66 PesepBHeIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
cucTeMaTru3anus 3HaHUH https://m.edsoo.ru/00adh33c

67 PesepBHeIit ypok. O600IICHNE 1 1 bubnuotexa [JOK
CHUCTEeMaTH3allns 3HAHUI https://m.edsoo.ru/00ad9ch2

68 PesepBubiit ypok. O60011eHNE 1 1 bubnuotexa [JOK
cUCTEeMaTH3alMs 3HAHUI https://m.edso0.ru/ff0d61c6

OBIIEE KOJJMYECTBO YACOB I1O 68

[TPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Xumusi: 8-i kiacc: 6a30Bbiii ypoBeHb: yueOHuk /I"adbpuensa O.C., OctpoymoB
N.T'., CnagxoB C.A. -5-¢ u3z., nepepad. — Mocksa : IlpocBemenue, 2023.
MUKPOJIABOPATOPUSA

YUYEBHBIE TABJINIBI

METOANYECKHUE MATEPHUAJIBI 1JIA YUUTEJIA

Xumusi: 8-# kacc: 6a30Bbiii ypoBeHb: yueOHuk /I"abpuensa O.C., OctpoymoB
N.T'., CnagxoB C.A. -5-¢ u3z., nepepad. — Mocksa : IIpocBemenue, 2023.
MUKPOJIABOPATOPUSA

YYEBHDbBIE TABJIMIbI

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bubanoreka IOK https://m.edsoo.ru/00adb486

Y4yeOHbIE


https://m.edsoo.ru/00adb486
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