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IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIMpeHue OMbITa IeSITEIbHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW MHpOpMaIeil o
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKOM, TBOPYECKOM W JIPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI NPUPOJbI, B3aUMOCBA3AX YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MH(GOPMAIMOHHON M YUTATEIbCKOM KYJIbTYpPhl, B TOM 4YHUCJE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHIO M TO3HAHUIO, JH0003HATENBHOCTh, T'OTOBHOCTH U
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAaHOBKH Ha 3J0POBBIM 00pa3 »XWU3HMU, OCO3HAHUE TIOCICICTBUU W
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy/10BOro BOCIUTAHUS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVUBUAYATLHON TPACKTOPHH MPOJIOJDKCHHSI 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11€JeCO00pa3HOe OTHOIIEHHE K TMPUPOJIE KAaK HCTOUYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMII 0€30TMACHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, A TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpPhl, OCO3HaHHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX MpEaMeTax W TMO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YYEOHOMU
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAaHABIWBATh B3aMMOCBS3b C JIPYTMMH TMOHSTHSMHU), UCIOJIH30BATh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJICTBEHHBIE CBSI3U MEXIy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUU MOJCIBHBIC MPE/ICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIECTBEHHbBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BATh IOCTABJICHHBIE BOINPOCHI B KAau€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VUYCHHUYECKHX OJKCIEPUMEHTOB, YyMEHHE HabmomaTh 3a XOJAOM MpoIllecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MNPUMEHSTh Pa3IMYHbIE METOJbl W 3alpoChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAIM3UPOBAThL B Tpolecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

yMEHHS 3aJaBaTh BOIpPOCHl (B Xoie aAuanora M (WiaM) JHUCKYCCUU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJITATOB BBIMOJHEHUS XMUMHUYECKOr0 IKCIepUMeHTa (1abopaTopHOro OIbITa,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryasiTuBHbIC YHUBepCcAJIbHbIE yUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
II0O3HABATEIBHBIX 3a/]a4, CaMOCTOSTEIBHO COCTaBIATh WIH KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIB30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, PEJIAraeMble€ B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE O0YYalOIIMMUCA HAy4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIEC pe3yJIbTaThl HA 0A30BOM YpOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUU Pa3JIOKEHHUs, PEAKIMU 3aMEIIeHUs, peakiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTHUOH, aHWOH, PAacTBOp, MAacCOBas JIOJIsI BEIIECTBA
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUIS COCTaBJICHHS (HOpMYyT
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBsI3M (KOBajJeHTHasT W MOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXPAaHEHUS MacChl BELIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeereHre UX Mo 3JEKTPOHHBIM CII0SIM);

e KJIACCU(PUIMPOBATH XUMHUYECKHE DIIEMEHTHI, HEOPraHUYECKUE BEILECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

e XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKHE CBOWCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

e IPOTHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX KaU4E€CTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

e BBIUHCIATh OTHOCHUTEIIBHYI0 MOJIEKYJSIDHYKO M MOJISIPHYIO MAacChl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

e TIPUMEHATH OCHOBHBIEC ONEPALMU MBICIUTEIBHON NEATEIbHOCTH — aHAJNU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBIICHUE TMPUYUHHO--CJIEJACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

e CJIENOBAaTh IMpaBWIAM  TIOJIb30BAaHUS ~ XMUMHYECKOM  IOCYAOH U
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpOAA M KHUCJIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBaTh U INPOBOAUTH  XMMHMYECKHE  DKCIIEPUMEHTBHI 10
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U APYTHEL).

COJEP)KXAHUE OBYUYEHUA

IlepBoHayaIbHbIE XUMHUYECKUE IOHATHUSA

[Ipenmer xumuun. Pojib XUMUU B KU3HHU 4YEJIOBEKA. XUMHS B CUCTEME HAYK.
Tena u BemecTBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATrperaTHoe€ COCTOSHHE
BemiecTB. [loHsATHE O MeTonax Mo3HAHHWS B XMMHUHU. UHUCThIE BEIIECTBA U CMECH.
CniocoOblI pa3aeneHus: CMecen.



ATOMBI M MOJIEKYJIbl. XUMHUYECKUE HyeMeHThl. CHMBOJIBI XUMHUYECKUX
anemMeHTOB. [IpocThie U ClIOXKHBIE BelllecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHWMHUYECKUX HJIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOcHUTeNbHAss aTOMHas —Macca.
OTHOcuTeNnbHAs MOJICKYJISIpHAas Macca. MaccoBas 10711 XUMUYECKOTO AJIEMEHTa B
COCIMHEHUHU.

KomnuecTBo BemectBa. Monb. MonsipHas macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCla CTPYKTYPHBIX €IMHMI] BemiecTtBa. Pacuérel mo dopmyiam
XUMUYECKUX COSTUHECHUM.

dusnyecKkue U XUMUYECKHUE SBJICHUS. XUMHUUECKasl peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHMs MacChl BemecTB. XuMmuueckue ypaBHeHus. Knaccudukanus
XUMUYECKUX peakIuii (COeqUHEHNUsI, Pa3JIOKECHHS, 3aMeIIeHUs, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYAO0M, mpaBujiaMu paboOThl B J1abOpaTOpuu H
npuémaMu oOpallieHusi ¢ 1abopaTOPHbIM 000pYAOBAHUEM, U3YUEHHUE U ONUCAHHE
bU3MYeCKUX CBOHCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHUE
buzmdeckux (TIaBlIeHUE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTICHUE W KOHJICHCAIMs BOJIbI) U XUMHUYECKUX (TOpEHHE CBEYH, MPOKATUBAHHE
MEHOM TPOBOJIOKH, B3aUMOICHCTBUE MeJla C KUCIOTOM) sIBJICHUH, HAOII0AeHIE U
OMKMCAaHWE TNPU3HAKOB MPOTEKAHUS XMMUUYECKHX peakuuil (pasjokeHHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHHE THUIAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMoaelcTBHE Kene3a ¢ pacTtBopoM coau meau (11),
U3y4YEeHHE CIOCOOOB pa3/ieNieHusi CMECei: C TOMOIIbI0 MarHuTa, (GUIBTPOBAHHE,
BhIMIApUBAHUE, TUCTUIUIIMS, XpoMaTorpadus, MPOBEACHIUE OYUCTKUA MMOBAPEHHOM
colv, HaONIOJEHWE W  ONUCAaHWE  pe3yJIbTaTOB  MPOBEICHUS  OIIbITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAHEHUsS MAacChl, CO3/JIaHHE MOZEIEH MOJEKYI
(1mapocTep>KHEBBIX).

Ba:xHelilue npeacTaBuTe/ 1M HEOPraHUYECKHX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kuciopon — 3Ja€MEHT U MpPOCTOe
BemecTBO. Haxoxmenue kuciaopoma B mpuponae, (U3MYECKHE U XUMHYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. IIpumenenue kucnopoma. CrocoObl
MOJIYYCHHsI KUCJopoAa B J1abOpaTOpud W MPOMBIIUICHHOCTH. KpyroBopoT
Kuciopozaa B mpupoe. O30H — autoTponHas MoAUGUKAIHS KACIOPOIa.

TemoBoit >PhEeKT XUMUUYECKON pEaKIuu, TEPMOXUMHUYECKUE YpPABHECHHSI,
9K30- M JHAOTEPMHUUYECKUE peakiuu. TOIUIMBO: yroib M METaH. 3arps3HEHUue
BO3/lyXa, YCHJIEHHWE MapHUKOBOTO 3 (PeKTa, pa3pylieHrne 030HOBOTO CIIOS.

Bogopon — nsnemeHT u mpoctoe BemiectBo. Haxoknenue Bogopoaa B
npupojie, (U3NUECKUe U XUMHUYECKHUE CBOWCTBA, MNPUMEHEHHE, CIOCOObI
nonyuyeHus. KucnoTsl u comnu.



Momnsipabiii 00bEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

duznueckue CcBoOMCTBAa BOAbL. Boma kak pactBoputenb. PacTBOpBHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBas 10Jis BEIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOAbL. OCHOBaHUS.
Ponb pacTBOpoB B mpupojie U B KU3HU 4esloBeka. KpyroBopoT BoAbl B IMPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccuduxanus neopranuueckux coenuHenuil. Oxcuanl. Kiaccuduxanuys
OKCHUJIOB:  cosiecoOpasyromiie (OCHOBHBIC, KHUCJIOTHbIE, aMdoTepHble) W
HecosieoOpasyromue. HomeHknarypa okcujoB. Du3MYECKHUE U XUMHUYECKHUE
cBoicTBa OKCUOB. [loyueHune okcuaoB.

OcHoBanus. Knaccudukanuss OCHOBaHMM: MIENOYM UM HEPACTBOPUMBIC
ocHoBaHus. HomeHknarypa ocHoBaHui. DuU3MyeCKHE U XUMHYECKHME CBOWMCTBA
ocHoBaHui. [losryuenrne OCHOBaHUM.

Kucnotel. Knaccudukarus kucinor. Homenknarypa kucinor. ®Ousndyeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psa aktuBHoctu MetayuioB H. H. bekerosa.
ITony4yenue KucIor.

Conu. Homenknarypa comneil. @uszndeckne U XUMUYECKHUE CBOMCTBA COJICH.
[Tonydenue comen.

I'eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIpEJEJICHUE COAEPKAHUS KUCIOPOJa B BO3IYXE, MOJIyUYEHUE,
coOupaHue, pacro3HaBaHWE U M3YyUYEHHE CBOMCTB KHUCIOPOAa, HAONIOJCHHE
B3aUMOJECHCTBHS BEIIECTB C KHUCIOPOJOM U YCJIOBUS BO3HUKHOBEHUS W
NpeKpaileHus ropeHus (mokapa), O3HAaKOMJICHHE C o00pa3laMHu OKCHIIOB U
OMHMCAHWE WX CBOWCTB, MOJY4YEHUE, COOMpAHHME, pACMO3HABAaHWE W H3YyUYCHUE
CBOWMCTB BOJOpoaa (ropeHue), B3auMojaeicTeue Bomopoga ¢ okcumaom mead (I1)
(BO3MOKHO HCIOJIb30BaHUE BUACOMATEPHUAJIOB), HAOIIOJCHHE OOpPAa3IOB BEIIECTB
KOJIMYEeCTBOM | MOIIb, WCCJIEIOBAHME OCOOCHHOCTEW PACTBOPEHHSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJLUIAMU
(HatpueM ©  KaibliieM) (BO3MOXXHO  HCIIOJB30BaHUE  BUIECOMATEPHUAJIOB),
HCCJIeIOBaHUE O0pa3OB HEOPraHWYECKUX BEIIECTB PA3IUYHBIX KIACCOB,
HaOJFOICHUE M3MEHEHHUsI OKPACKH WHIUKATOPOB B PacTBOpax KUCIOT U MICIOYEH,
u3yueHue B3aumojieicTBus okcuaa meau (ll) ¢ pactBopoM cepHONl KHUCIOTHI,
KUCJIOT C METAJUIaMH, PEAKUUM{ HEUTpalIu3aluu, IOJy4YeHUE HEPACTBOPUMBIX
OCHOBAaHMM, BBITECHEHUE OJHOTO MeETajyla APYTMM M3 PacTBOpPa COJM, PELICHUE
JKCIIEPUMEHTAJBHBIX 3a/ad N0 TeMme «BakHednmue KIacChl HEOPraHMYECKHX
COCAMHEHUID.



HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
aemenToB JI. HU. MenpaeneeBa. CrpoeHue aToMoB. XHMMHYECKasi CBA3b.
OxkHCINTEeNbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU

[lepBbie TOMBITKH KJacCU(UKALMKM XUMUYECKUX 3ieMeHTOoB. IlonsTue o
rpynnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE U IIEJOYHO3EMENbHbIE METaJUIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DIEMEHTBI, KOTOPbIE 00pa3yoT aM(POTEpHbIE OKCUIBI
Y TUAPOKCHUBIL.

ITepnonnueckuit 3akoH. Ilepuoanuueckas cucrema XUMUYECKUX JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuogHas W JUIMHHONEpPUOJIHAs  (OpMBI
Ilepnonnueckon cucrembl xumuueckux diemeHToB . M. Menneneesa. [lepuosbl
u rpynnbl. PU3NYECKHII CMBICI NOPSAKOBOIO HOMEpa, HOMEpPOB IepuoAa H
TPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX saep. M3oronbl. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX  000J0YeK aToMOB NepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosoxxeHutro B [lepuonnueckoii cucreme JI. 1. Menneneesa.

3aKOHOMEPHOCTH H3MEHEHMSI pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJITIMYECKUX CBOMCTB M0 TPYIIaM U HEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoi cucTeMbl XUMHUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. M. MenpeneeB — y4yéHbli U
rpaXkJaHUH.

Xumuueckast cBs3b. KoBajeHTHas (MOJjsipHass M HEMOJIApHAs) CBS3b.
DIEeKTPOOTPULATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHus.  OKHCIUTENBHO--BOCCTAHOBUTEIBHBIE  PEAKIUHU.
IIpoueccsl OKuCIeHNs U BOCCTaHOBIEHUA. OKUCINTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IoB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCUAA LHMHKA C PACTBOPAMM KHCIOT M IIEJIOYEH, INPOBEIACHUE OIIBITOB,
WUTIOCTPUPYIOLIUX  NPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEaKUUU
(ropenue, peakiyu pa3ioKeHHs, COCTUHEHNUS ).

Mexcnpeomemmunie cea3u

Peanuzanust MeXIpEeIMETHBIX CBS3€M NpPU HM3YYEHHH XMMHHM B § Kiacce
OCYILIECTBIISIETCSI 4Y€pPe3 MCIOJb30BAHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
IIOHATHN, TaK W IOHATHM, SBISAIOIIMXCS CUCTEMHBIMM JUI OTACIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOI'O [UKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE TOHATHUS: HAY4HBIH (DakT, TMIOTe3a, Teopus,
3aKOH, AaHalu3, CHHTE3, KiIacCU(UKAIMs, TMEePUOJUYHOCTb, HAOIIOEHUE,
AKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.



dusnka: wmartepwsi, aToM, DJJCKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIHU]I,
M30TOIBI, PAJMOAKTUBHOCTD, MOJIEKYJa, SJICKTPUUYECKUHN 3apsiji, BELIECTBO, TEIO,
00BEM, arperaTHOE COCTOSHUE BEIIECTBA, ra3, (DM3UYCCKUE BEIMYUHBI, STUHUIIBI
M3MEpEeHHsI, KOCMOC, MIaHeThl, 3BE3/1b1, CoNHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rtuapochepa, MHUHEpandbl, TOPHBIE MOPOJHI,
TIOJIC3HBIC HCKOTIaeMEbIE, TOTUIHBO, BOJIHBIC PECYPCHI.



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 0 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHeiinue npeacraBuTe/ M HEOPraHN4ecKnX BelecTn
51 Bo3nyx. Kucnopoa. [Tonsitue 6 0 1 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 0 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



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

[Tepuonnueckuii 3aKOH U
31 [lepuoauueckas cucrema 7 0 0 bubnuorexa [IOK
' XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
Memnpene-eBa. CTpoeHue aroma
XuMudeckasi CBS3b.
3.2 OKHCIIUTEIBHO- 8 1 0 bubmorexa HOK
' https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIE PEAKITUN
bu6moteka [IOK
14 1
TOTO 1O pasieiy ° https://m.edso0.ru/7f41837c
bu6moreka [IOK
P 3 0 0
C3CPBHOC BpEMA https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4 5
I[TPOT'PAMME
IMOYPOYHOE IIVIAHUPOBAHMUE
8 KUIIACC
Koan4yecTBo yacos JJIeKTPOHHBbIE
Ne Hara undposbie
Tema ypoka KonTpoabubie | IlpakTnueckue
n/n Bcero U3yUYEeHHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 IIpeamer xumun. Poss XUMUU B KU3HA 1 0 0 bu6mmoreka [JOK
yeoBeka. Tena u BelecTsa 05.09.2023 | https://m.edsoo.ru/ff0d210c
2 IloHsaTHE O METOAX MO3HAHUA B 1 0 0 bubnuoreka [JOK
XUMUHU 07.09.2023 | https://m.edsoo.ru/ff0d227e
IIpaktuyeckas padora Ne 1 «IIpaBuna
3 a00THI B Ja0OpaTOPUU U IPUEMBI 1 0 1 bubmorexa HOK
P patop P 12.09.2023 | https://m.edsoo.ru/ff0d23dc

oOparieHus ¢ 1a60paTopHBIM



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc

00opynOBaHUEM)

Yuctele Bewrecta U cMecd. CnocoObl

bubmuoreka [JOK

4
paserieHus cMecei 14.09.2023 | https://m.edsoo.ru/ff0d26ca
[IpakTtuyeckas padora Ne 2
5 «Paznenenne cmeceil (Ha mpumepe bubmorexa LHOK
A . PHMEP 19.09.2023 | https://m.edsoo.ru/ff0d28c8
OYMCTKU NTOBAPEHHOM COJIM)»
6 ATOMBI I MOJICKYJTBI bubmorexa HOK
4 21.09.2023 | https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE FIEMEHTHI. 3HAaK! bubmmoreka [{OK
(CMMBOJIBI) XUMUYECKHX JIEMEHTOB 26.09.2023 | https://m.edsoo.ru/ff0d2be8
8 [IpocThie 1 cI0XKHBIC BENIECTBA bubmorexa OK
p - 28.09.2023 | https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YICHHUE bubamorexa [JOK
YPIPHOE Y1 03.10.2023 | https://m.edsoo.ru/ff0d2d50
3aK0H TOCTOSIHCTBA COCTaBa BEIIECCTB.
10 Xumuuaeckas hopmyra. BaaeHTHOCTB bubmorexa IOK
Py 05.10.2023 | https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHX JICMEHTOB
1 OrtHocHTenbHAas aTOMHAas Macca. bubnmuoreka [JOK
OTHOCHUTENBHAS MOJICKYJISIpHAs Macca 17.10.2023 | https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHYECKOTO bubmuorexka [JOK
3JIEMEHTA B COEAMHEHUU 19.10.2023 | https://m.edsoo.ru/ff0d350c
13 KoanuectBo Bemecrra. Moib. bubnuoreka [JOK
MonsipHast macca 24.10.2023 | https://m.edsoo.ru/ff0d5230
14 Ddu3nYecKrue U XUMHUYECKUE SIBICHUA. bubnuoreka [JOK
XuUMHUEcKasi peaKuus 26.10.2023 | https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky u ycinoBHs IPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEAKIU 31.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMsI MacChl BEILIECTB. bubnuorexa [IOK



https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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XUMHUYECKUE YpaBHCHUS 02.11.2023 | https://m.edsoo.ru/ff0d3b88
BrIunciieHHs KOJIMYECTBA, MAaCChl
17 BEIIECTBA II0 YPAaBHECHUAM XUMHUUECKUX bubnmorexa LOK
tecTsa o yp 07.11.2023 | https://m.edsoo.ru/ff0d5708
peaxiuit
Knaccupukanuss XAMHUECKUX PeaKIinil
18 (coemuHEeHMS, Pa3IOKEHUS bubmorexa HOK
P ’ 09.11.2023 | https://m.edsoo.ru/ff0d3f34
3aMelleHus, ooMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHruknonenuct. O0o0IIeHne n bubmmorexa [TOK
H AT m 14.11.2023 |  https://m.edsoo.ru/ff0d40c4
cUCTeMaTU3alHsl 3HAHUI
20 KonTtponsnas pabora Nel no teme bubnuoreka [IOK
«BerecTBa 1 XUMHUYECKUE PEAKITUID) 16.11.2023 | https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. Cocras
21 Bo3ayxa. Kucinopoa — siieMeHT u bubmmorexa [IOK
Y% poA 28.11.2023 | https://m.edsoo.ru/ff0d448e
npocroe BemecTBo. O30H
dusnueckre 1 XUMHUUECKHE CBOMICTBA
22 KHCJIOpoJia (peaKkiuu OKUCICHUS bubmorexa IOK
pofia (peartt ’ 30.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue 06 okcuaax
CriocoObI MOJTyYeHHUsT KHCI0POia B
23 J1a0OPATOPHU U IIPOMBIIIIEHHOCTH bubmnorexa [TOK
patop P ’ 05.12.2023 | https://m.edsoo.ru/ff0d497a
[IpuMmeHeHre KrcIopoia
TennoBoii 3 HeKT XuMHIECKOM
24 peakiuu, MOHSITHE O bubnunoreka [JOK
TEPMOXUMHUYECKOM ypaBHEHHUH, K30~ U 07.12.2023 | https://m.edsoo.ru/ff0d4790
SHJIOTEPMHUECKUX PEAKIUIX
Tonnuso (HedTh, yroiab U METaH).
25 3ar SIBHGI-EI/IC(I];O3 a a, CII0COOBI 21"0 bubmotera [JOK
P Hyxa, 12.12.2023 | https://m.edsoo.ru/ff0d4c4a

IpeaAOTBPALLICHHUA
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[Ipaktuyeckas padora Ne 3 o reme

bubmuoreka [JOK

2 I1
0 «loayeitue 1 COOUpaiIke KHCIO0pOLA, 14.12.2023 | https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €ro CBOHCTBY

97 Bonxopox — anemeHT u nmpocroe bubnuorexa [JOK
BemiecTBo. Haxosxienue B nmpupoie 19.12.2023 | https://m.edsoo.ru/ff0d4dd0

28 Du3nYeCKre U XMMHUYECKHE CBOMCTBA bubmmoreka [{OK
Bozopoaa. [Ilpumenenune Bogopoaa 21.12.2023 | https://m.edsoo.ru/ff0d4dd0

29 [TonsaTue o KUCIOTaX U COJISIX bubmorexa HOK

26.12.2023 | https://m.edsoo.ru/ff0d50d2

30 Crioco0sI moTy4eHust BOA0Opoaa B bubmuorexa [JOK
nabopaTtopuu 28.12.2023 | https://m.edsoo.ru/ff0d4ddO
[IpakTnueckas padota Ne 4 o Teme

31 «[Tony4uenne u coOupanue BOAOPOIa bubmorexa [TOK

yi - p FOPOa, 09.01.2024 | https://m.edsoo.ru/ff0d4f42
W3Y4EHUE ero CBOMCTB»

39 Monspasiii 00bEM ra3oB. 3aKOH bubnuoreka [IOK
ABoraapo 11.01.2024 | https://m.edsoo.ru/ff0d542e
Boruncnenust o0bEma, KomuecTBa

33 BEIIlECTBA rasa 1o e€ro U3BECTHOM bubmmorexa [JOK

. N Y 16.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIlleCTBA WIH 00BEMY
Boruncnenust 00bEMOB razoB 1o

34 ABHEHUIO PEaKI[MN Ha OCHOBE 3aKOHA bubmmorexa [TOK
yp . peakt N 18.01.2024 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUI ra30B

35 dOu3nyecKue U XUMHUYECKHE CBOMCTBA bubnuoreka [JOK
BOJIBI 23.01.2024 | https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lonstue 06 bubnunoreka [JOK
WHJIMKATOpax 25.01.2024 | https://m.edsoo.ru/ff0d59e2

37 Bopa xak pactBopurens. HacbleHHble bubnuoreka [IOK
U HEHACBIIICHHBIE PACTBOPHI. 30.01.2024 | https://m.edsoo.ru/ff0d5b40
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MaccoBasi 107151 BEIIECTBA B PaCTBOPE

[Ipaktuyeckas padora Ne 5 o reme
«IIpuroroBneHue pacTBOpPOB ¢

bubmmoreka [{OK

38 OTIpeNICIEHHON MacCOBOM JIOJICH 01.02.2024 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEWIECTBA»
39 KonTtposnsHas padota Ne2 mo treme bubmorexa [IOK
«Kucmopon. Bomopon. Bomay 06.02.2024 | https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTaB, Kiaccudukaus, bubnuoreka [JOK
HOMEHKJIaTypa 08.02.2024 | https://m.edsoo.ru/ff0d664e
[Tosmydenne u XuMHUYECKUE CBOCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubamorera LOK
’ 13.02.2024 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHMsI: COCTaB, KIacCU(pUKAIIHS, bubmuorexa [JOK
HOMEHKJIaTypa 15.02.2024 |  https://m.edsoo.ru/ff0d67ca
43 [Tosnydyenne u XMMHUYECKUE CBOICTBA bubnuoreka [IOK
OCHOBaHUM 27.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bu6mmoreka [JOK
HOMEHKJIaTypa 29.02.2024 | https://m.edsoo.ru/ffOdfee2
45 [Tonydenune u XuMHUYECKUE CBOMCTBA bubnuoreka [JOK
KHCIIOT 05.03.2024 | https://m.edsoo.ru/ffOdfee?
Conu (cpenHue): HOMEHKIIATYpa,
46 CHOCOéLII) nlcl)nyq)eHH;I XI/IMI/I‘IZSKI/IG bubmmorexa [JOK
N ’ 07.03.2024 | https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas pabota Ne 6. Pemenue
47 SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TeEME bubnunoreka [JOK
«OCHOBHBIE KJIACChl HEOPraHUYECKHUX 12.03.2024 | https://m.edsoo.ru/00ad9b7c
COCIMHEHUIN»
48 I'enernueckas cBsA3b MEXAY KlaccaMu bubnuoreka [IOK
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HEOPraHUYEeCKUX COCTUHEHU 14.03.2024 | https://m.edso00.ru/00ad9a50
49 O06o01IeHre U CUCTeMAaTH3aIus bubnmoreka [JOK
3HAHHIA 19.03.2024 | https://m.edsoo.ru/00ad9cbh2
KonTtposnsHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPIaHUUYECKUX brbmmorexa LOK
. 21.03.2024 | https://m.edsoo.ru/00ad9ela
COCIMHCHUI
[TepBbie MOMBITKH KJIacCU(pUKAIITN
51 xm\pmqecmlx 3JIEMEHTOB. ?[OHSI?I/IG 0 bubmorexa HOK
26.03.2024 | https://m.edsoo.ru/00ad9ffa
TPYIIIaxX CXOAHBIX DJICMCHTOB
[Tepronnueckuii 3aKOH U
52 [Tepromuveckasi cucTeMa XUMHUYECKUX bubmorexa TOK
28.03.2024 | https://m.edsoo.ru/00ada52c
anemenToB JI. 1. Menaeneera
53 [Tepuoapl, Tpynmbl, TOATPYIIIHI bubmorexa [TOK
02.04.2024 | https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX bubnuoreka [IOK
snep. M3oTomsr 04.04.2024 | https://m.edsoo.ru/00ada342
CtpoeHue AIeKTPOHHBIX 000JI09eK
55 aToMOB 3J1IeMeHTOB [leproanueckoit bubnmorexa [TOK
16.04.2024 | https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTUKa XUMHUYECKOTO
56 3JICMEHTA TI0 €T0 IOJIOKECHUIO B bubmuoreka [JOK
[Tepuonunueckoii cucreme /1. U. 18.04.2024 | https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa
57 JUI pa3BUTHA HAayKu U npaktuku. . 1. bubnuoreka [IOK
MeneneeB — yu€HbIi, IEeAaror u 23.04.2024 | https://m.edsoo.ru/00ada96e
rpaKJaHUH
58 DNEKTPOOTPULIATENIBHOCTh ATOMOB bubnuoreka [IOK
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XHMHUYECKHX DJIEMEHTOB 25.04.2024 | https://m.edsoo.ru/00adaab8
bubnmoreka [JOK
59 Horthas ximireckas cosisb L 30.04.2024 https://m.edsocI)_.[ ru/00adac34
60 KoBanenTnas nousipHas XumMu4eckas 1 bubnuorexa [JOK
CBSI3b 02.05.2024 | https://m.edsoo.ru/00adaab8
61 KoBanentnas HenossipHas XUMUYECKast 1 bubnuorexa [JOK
CBSI3b 07.05.2024 | https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 Crenes okucIeHIA L 09.05.2024 | https:/ m.edsocl)_.[ ru/00adae28
63 OKHCAUTENBEHO-BOCCTAHOBUTEIbHBIE 1 bubnuoreka [IOK
peaknun 14.05.2024 | https://m.eds00.ru/00adb076
bubmuorexa [JOK
64 ORUCTHTEIIH H BOCCTAHOBHTCIIH L 16.05.2024 | https:// m.edso;I ru/00adb076
bubnuoreka [IOK
05 Hrorosas konTpostbHas pabota L 21.05.2024 | https:// m.edso;I ru/00adb486
66 Peseprubrit ypok. O6001eHNE 1 1 bubnuoreka [IOK
cUCTEMATU3ALHUS 3HAHUI 21.05.2024 | https://m.edsoo.ru/00adb33c
67 PeszepBubIit ypok. O6001IeHNE 1 1 bubnuoreka [JOK
CUCTEMATHU3aIUA 3HAHUHI 23.05.2024 | https://m.edsoo.ru/00ad9ch2
68 PeseprubIit ypok. O6001IeHNE 1 1 bubnuoreka [JOK
cUcTEMAaTU3alus 3HaHUI 23.05.2024 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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