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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOT'O OBIIET'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE PE3yJIbTAaThl OCBOCHMsI IPOrpPaMMbl OCHOBHOIO OOLIEro 0Opa3oBaHMs
JOCTUTAlOTCS B X0Z€ 0Oy4YeHUs] XUMUU B €JMHCTBE YU€OHOIH M BOCTIUTATEIbHOM AEATEIILHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHMCKMMH  COLUMOKYJIBTYPHBIMH U  JYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMH, TIPUHSATHIMH B OOIIECTBE MpaBHJIAMH U HOPMaMH TMOBEICHHS U
CIOCOOCTBYIOT MPOLIECCaM CaMOIO3HAHUS, CAMOPA3BUTHUS M COLMATM3ALNN 00y arOIIUXCSL.

JIMYHOCTHBIE pPE3yNbTAaThl OTPAKAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOACTBOBATHCS
CHCTEMON TIO3MTHUBHBIX IICHHOCTHBIX OPHUEHTAIMH M PACHIMPEHHE OIbITa ACATEIFHOCTH Ha e€
OCHOBE, B TOM YHUCJIE B YAaCTH:

1) naTpHOTHYECKOTO BOCTIUTAHUS

[IEHHOCTHOTO OTHOIIECHUSI K OT€YECTBEHHOMY KYJIBTYpPHOMY, UCTOPUYECKOMY M HAydIHOMY
HaclleInl0, TIOHMMaHMs 3HAYeHUs XMMUYECKOM HayKu B JKU3HHM COBPEMEHHOIO OOIIeCTBa,
CIOCOOHOCTH BJAJIETh JOCTOBEPHOM MH(pOpMAIMel O MepelioBbIX JOCTHIKEHUSIX M OTKPBITHUAX
MHUPOBOW M OTEYECTBEHHOW XWMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpPOHCTBE
MHpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUSI:

MPEJCTAaBICHNUS O CONMAIBHBIX HOpPMax M MpaBWIaX MEXKIMYHOCTHBIX OTHOIIEHHH B
KOJIJIEKTMBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTM B OOLIECTBEHHO TIOJE3HOH, Yy4eOHO-
HCCIIEI0BATEIbCKON, TBOPUECKOM M APYTUX BUAAX AEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HON
COBMECTHOH IESTEIbHOCTH TPU BBIOJHEHUH Y4YeOHBIX, TTO3HABATENBHBIX 33]a4, BHITIOJIHEHUU
XUMHUYECKUX HKCIEPUMEHTOB, CO3/IaHMH YUEOHBIX IIPOEKTOB, CTPEMIIEHUS K B3aUMOIIOHUMAHUIO
U B3aMMOIIOMOIIM B Tpolecce 3TOH yueOHOM AesTenbHOCTH, TOTOBHOCTU OIICHMBATh CBOE
MOBEJICHHE U TOCTYNKH CBOMX TOBAPHIIEH C TMO3UIIMH HPABCTBEHHBIX U IPABOBBIX HOPM C
y4E€TOM OCO3HAHUS MTOCIIEICTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMS

MHUpPOBO33PDEHYECKHE  MNPEJCTABICHUS O  BEIIECTBE M  XUMHYECKOW  peaKIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUsS HAyKU M COCTaBISIOLIUME OCHOBY IS
MOHMMAHMUs  CYHUIHOCTM Hay4yHOW KapTUHBI MHpa, MpPEACTaBICHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS NMPHUPOJBI, B3aUMOCBS3SIX YeJIOBEKAa C MPUPOIHOM Cpenoi, o poiu
XMMHUU B TIO3HAHUH STHX 3aKOHOMEPHOCTEH;

[I03HABATENIbHbIE MOTHBBI, HAIIPABJICHHbIE HA IIOJYYEHHWE HOBBIX 3HAHUU 10 XHUMUH,
HeoOXonuMble Uil OOBSICHEHUs HAOMIOaeMbIX MPOLECCOB U SBJICHUH, IO3HABATEIILHOM,
MH(POPMAIMOHHON M YATATEIILCKOW KYJIBTYphI, B TOM YHCII€ HAaBBIKOB CAMOCTOSATEIBHON padOTHI
C yueOHBIMU TEKCTaMHM, CIPABOYHOM JIMTEpaTypoi, AOCTYINHBIMH TEXHHUYECKUMM CpEACTBAMHU
MH(pOPMALIMOHHBIX TEXHOJIOTHH;

MHTEpEC K OOYyYEHHWIO W IMO3HAHMIO, JIIOOO3HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, IPOCKTHOM M UCCIIENI0BATENbCKON JEATEIbHOCTH, K OCO3HAHHOMY BBIOOpPY
HaMpaBJIEHHOCTU U YPOBHS 00y4eHUs B aJbHEHIIEM;

4) popMupOBaHNS KYJIbTYPHI 310POBbSI:

OCO3HAaHME IIEHHOCTU JKM3HHM, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY 30pPOBBIO,
YCTAHOBKM Ha 370pOBbI 00pa3 >XKU3HU, OCO3HAHME IOCIEACTBUI M HENpUATHE BPEAHBIX
NpUBBIYEK (YMOTpeOJICHUS! aJKOTOoJsl, HAPKOTHUKOB, KypeHHs), HEOOXOIMMOCTH COOJIOJCHUS
MpaBHJ OE30MACHOCTH TIPH OOpaIleHUH ¢ XUMHUYECKHMMH BEUIECTBAMH B OBITY W peabHOMN
KHU3HH,

5) Tpy/10BOr0 BOCIUTAHUSI:

MHTEPEC K NMPAKTUYECKOMY M3Y4YEHHIO NMpodeccuil U TpyJa pa3inyHOro poja, yBaKeHHe K
TPyAy U pe3yibTaTaM TPYJIOBOH JAEATENbHOCTH, B TOM YHCIIE Ha OCHOBE IPUMEHEHMS
NPEIMETHBIX 3HAHMM 1O XHMMHH, OCO3HAHHBIA BHIOOp HWHAMBUAYAIBHOH TpPAeKTOPHUU
MPOAOIDKEHUS 00pa30BaHUSI C YYETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHMUH,
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OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHENTHOW NpOo(ecCHOHAIBHON NeATeIbHOCTH U
pa3BUTHUS HEOOXOJUMBIX YMEHH, TOTOBHOCTh aJalITUPOBATHCS B MPOPECCUOHAIBHON Cpefie;

6) IK0JIOrHYeCKOro BOCIIMTAHUSA:

9KOJIOTUYECKHU I1eJIeCO00pa3Hoe OTHOIIEHNE K MPUPOJIe KaK MCTOYHMKY JKM3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHMs, MOHUMAaHHE IIEHHOCTH 3JI0POBOTO M 0e30macHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TIICUXUYECKOMY 37I0POBBIO,
OCO3HaHUE IIEHHOCTU COOJTIOZICHUS MPaBHJI 0€30MMaCHOTO TTOBECHUS MPU padOTe C BEIIECTBaMH,
a TaKKe B CUTYaIUAX, YITPOKAIOIIUX 3/I0POBBIO U KU3HU JIOJCH;

CIIOCOOHOCTH TPHMEHSTh 3HaHWA, MOJy4aeMble MPU HM3YYECHUH XUMHH, IS PEHICHUS
3a7a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOTHON CPEOH, ISl TIOBBILICHUS! YPOBHS KOJIOTHUYECKOM
KyJbTYpPBbl, OCO3HAHUS TTI00ATBHOTO XapakTepa SKOJIOTMYEeCKUX MpoOJieM U MyTed WX perieHus
MOCPEICTBOM METOJI0B XUMHUH, YKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCA UM B
IT03HABATEJIbHOW, KOMMYHUKAaTUBHON M COLIMAJIBHOM IIPAKTHUKE.

METAIIPEJIMETHBIE PE3YJIbTATBI

B cocraBe MmeranpenMeTHBIX pPe3yJIbTaTOB BBIIEISIOT 3HAYUMBIC I (HOpPMHpPOBAHUS
MHPOBO33PCHHs OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHSs, MPUHIINI, TUTIOTEe3a, (aKT, CUCTEMA,
MIPOLIECC, IKCIIEPUMEHT H JAPYTOE.), KOTOPHIE UCTIOIB3YIOTCA B €CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeIMeTax U MO3BOJISIIOT HA OCHOBE 3HAHUH M3 3TUX MPEAMETOB (DOPMUPOBATH MPEACTABICHUE O
LIETIOCTHOW HAay4YHOW KapTHHE MHUpa, U YHUBEpCaJbHbIC y4eOHBIC JCHCTBUA (IIO3HABATEIIbHEIE,
KOMMYHHUKATHBHBIC, PETYJIATUBHBIE), KOTOpblE 00OecrnedyuBaroT (HOpPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENTbHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YI€OHOU IS TEILHOCTH.

ITo3HaBaTe/IbHBbIEC YHHBEPCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBble JJornyeckue aelcCTBUSA:

YMEHUSI UCIHOJIb30BaTh NPUEMBI JIOTUYECKOTO MBIIUICHUS NpPU OCBOSCHUU 3HAHUM:
pacKpbhIBaTh CMBICII XUMHUYECKHX TOHATHH (BBIACISITH HMX  XapaKTepHbIE TMPHU3HAKH,
yCTaHaBJIMBATh B3aWUMOCBSI3b C JIPYTUMH IOHSTHSIMHM), UCIIOIL30BAaTh TOHATHS I OOBSICHEHUS
OTJENbHBIX (DaKTOB M SIBJICHUN, BBIOMPATh OCHOBAaHUS W KPUTEPHH [UIS KIACCH(PUKAIIUU
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKIIMi, YyCTaHABIUBATH IPUUMHHO-CIICJICTBEHHBIE CBSI3U
MEXIy 00BEKTaMH U3Y4YCHHS, CTPOUTD JJIOTHUYECKUE PACCYKIACHUS (MHIYKTUBHBIE, I€TyKTUBHBIC,
110 aHAJIOT'UH), JACJIaTh BHIBOJIbI M 3aKITFOUCHUS;

YMEHHE MPUMEHATHh B MPOILIECCE MO3HAHUS MOHATUA (NIPEAMETHBICE U METANPEIMETHEIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJICIH, HMCIOJb3yeMble B XHMHH, IPEOOpa30OBHIBATH ITHPOKO
MIPUMEHSIEMbIE B XUMHUH MOJICIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CHUMBOJI JIEMEHTA),
XUMHUYeCKass QopMysia MU YpaBHEHHE XHMHUYECKOH pEaKIUu — TMPU pPEIICHUU ydeOHO-
MO3HABATEJIbHBIX 3a/la4, C Y4YETOM OATHUX MOJEJIbHBIX TMPEACTABICHUI BBISBIATH U
XapaKkTepU30BaTh CYIIECTBEHHBIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHYECKHUX BEIIECTB U
XUMHYECKUX PEAKIIHi, BBISBISATH OOIIME 3aKOHOMEPHOCTH, NMPUYHHHO-CIICJCTBCHHBIE CBSI3U U
MPOTHUBOPEUHS B U3YyUAEMbIX MTPOIECCAX U SBJICHUSX.

ba3oBble ncciaenoBaTeabCKue JelCTBHS .

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMNPOCHI B KAYECTBE MHCTPYMEHTA IO3HAHUA, A
TaKk)kK€ B Ka4eCTBE OCHOBBI Uil (POPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABHIBHOCTH
BBICKa3bIBAEMBIX CYKJICHUN;

MPUOOpETEHUE OMbITa MO TUIAHWPOBAHHIO, OPTaHM3AIMH M TMPOBEICHUIO YYCHUYECKUX
JKCIIEPUMEHTOB, YMEHHE HAOI0IaTh 32 XOJA0M MPOIECCa, CAMOCTOSITEIHHO MTPOTHO3UPOBATH €T0
pe3yabTaT, (OopMyJIUpoBaTh OOOOIIEHUS W BBIBOABI IO pe3yjbTaTaM IPOBEAEHHOTO OIBITA,
WCCIIEIOBAHMSI, COCTABIISATh OTUYET O MPOACIaHHOM padoTe.

Pa6ora ¢ undopmanmeii:

yYMEHHE BBIOMpATh, aHAIM3UPOBATh U UHTEPIIPETUPOBATH HHPOPMAIIUIO PA3TUIHBIX BHIOB
1 (HOopM IpeICTaBICHHUSI, TTOJIyIaeMyI0 U3 Pa3HbIX HCTOYHUKOB (Hay4HO-TIOMYJISIpHAS JIUTEpaTypa
XUMHYECKOTO COJIEp)KaHUs, CIPAaBOYHBIE T0cOOms, pecypchl HMHTepHETa), KpPUTHYCCKH
OIICHUBATH NMPOTHUBOPECUNBYIO M HEJIOCTOBEPHYIO HH(POPMAITHIO;



yMEHHE MPUMEHSTh PAa3JInyHble METO/bI U 3alIPOCHI IIPU MTOUCKE U 0TOOpe MH(pOPMaUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX ISl BHITTOJHEHUS yUEeOHBIX U TTO3HABATENbHBIX 3324
OTpeAeNIEHHOr0 THIIA, MPUOOPETEHHE OMbITa B OONACTH WCIOIB30BAaHUS WH(OPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTYPOH aKTUBHOTO MCIIOB30BAHHUS PA3ITNIHBIX
MOMCKOBBIX CHCTEM, CaMOCTOATEIbHO BBIOMpPATh ONTUMAIbHYIO (QOpMY MpeACTaBICHUS
nH(pOpMallUd ¥ WIUTFOCTPUPOBATH pEIIaeMbIe 3a/1auydl HECJIOKHBIMUA CXEMaMH, JuarpaMMamu,
npyrumu popmamu rpauKi U UX KOMOMHAIUSAMU;

yMEHHE HCIOJB30BaTh M aHAIM3UPOBATh B IMpoliecce Y4eOHOW U HCCiIel0BaTeNbCKON
NeSITeNFHOCTA UH(POPMALIUIO O BIUSHUU IPOMBIIUIEHHOCTH, CEIBCKOTO X031CTBA U TPAHCIIOPTa
Ha COCTOSIHHE OKPYIKAIOIICH MPUPOTHON CPEIBI.

KoMMyHuKaTHBHbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiCTBUSA:

yMEHHsI 3aJlaBaTh BOINPOCHl (B XoAe aAuanora W (WJIM) JUCKYCCHHM) TIO CYIIECTBY
oOCcykmaeMoil  TeMbl, (HOPMYJIMPOBATh CBOM MPEIUIOKCHHUS OTHOCUTEIIBHO — BBITIOJHECHUS
MpEeJI0KEHHOM 3a/1a4u;

YMEHHUsI IPEACTABISAThH MOyYeHHBIE PE3yIbTaThl MO3HABATENLHOM JIEATEIHPHOCTH B YCTHBIX
M THUCBMEHHBIX TEKCTaxX; JeJaTh IPE3CHTAIUI0 Pe3yJbTaTOB BBITOJHECHHUS XUMUYECKOTO
JKCTepuMeHTa (71abopaTOpHOTO ONBITA, JTabOpaTOPHONW pPAOOTHI MO HMCCIICIOBAHUIO CBOMCTB
BEIIECTB, Y4E€OHOTO MPOEKTA);

yMEHHS Yy4eOHOTO COTPYJAHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOW IMO3HABATEIHHOU U
HCCIIEIOBATEIbCKOM JIEATENbHOCTH MPU PELICHUH BO3HHUKAIOMIMX MpoOJeM Ha OCHOBE YuéTa
OOIIMX HMHTEPECOB W COTJIAaCOBaHMs MO3UIHUI (0OCYXKAeHHs, OOMEH MHEHHUSMH, «MO3TOBHIE
IITYPMBD», KOOPJMHAIIHSI COBMECTHBIX JICHCTBHIA, ONPEICICHIEe KPUTEPHEB TI0 OIIEHKE KauyecTBa
BBITIOJTHEHHOU PabOTHI U IPYTHE).

PeryisiTuBHbIe YHHBepPcaJIbHbIE YUeOHbIe AelicTBHS:

YMEHHE CAMOCTOSATEIHHO OMPEACTATh LEIH JeSITeIbHOCTH, IAHUPOBATh, OCYIIECTBIISTS,
KOHTPOJIMPOBaTh W TIPU HEOOXOJWMOCTH KOPPEKTHPOBATh CBOIO JIEATCILHOCTH, BBIOMPAThH
HauOosiee 3(h(EeKTUBHBIE CMOCOOBI  pEIICHHUs Y4YEOHBIX M IMO3HABATENBHBIX  3ajad,
CaMOCTOSITENTFHO COCTaBIISATh HJIM KOPPEKTUPOBATH MPEUIOKEHHBIH aNTOpPUTM JEHCTBUI MpHU
BBITIOJTHCHUM 33JaHUl ¢ Y4E€TOM TIOJIy9eHUsS HOBBIX 3HAHUUW 00 W3y4aeMbIX OOBEKTaX —
BEIIECTBAX M PEAKIIMIX, OLICHUBATh COOTBETCTBUE IMOJIYYEHHOTO Pe3yJIbTaTa 3asiBICHHOMN LU,
YMEHHE HCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MMPEJIaraéMbIe B YCIIOBUH 3a/IaHUM.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pE3yJbTaTOB IO OCBOCHHIO OOSM3aTEIBHOIO COJEpKAHMS,
YCTaHOBJIEHHOTO JaHHOH QenepanbHOil paboueil mporpamMMoii, BBIIENSAIOT: OCBOEHHBIE
o0yJaroIMMHCS Hay4Hble 3HAHUS, YMEHUS W CIOCOObI JEMCTBMM, crenupuueckue ais
peaIMeTHOW o0nacTu «XUMHs», BUIBl JIEATEIBHOCTH IO IOJYYEHHUIO HOBOI'O 3HAHUSA, €ro
WHTEPIpPETANH, TPE0oOPa30BAaHHUIO U IPUMEHEHHUIO B PA3TIMUHBIX YYEOHBIX U HOBBIX CUTYalUsX.

K xoHny oOydeHus B 8 kJiacce npeaMeTHbIE Pe3ysbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI
oTpaxkaThb C(HOPMHUPOBAHHOCTD y 00YUAIOIINUXCSI YMEHUNA:

PacKphIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IMOHITHIA: aTOM, MOJEKYJa, XMMHUYECKHM
9JIEMEHT, IPOCTOE BELIECTBO, CJIOXHOE BEIIECTBO, CMECh (OAHOPOJIHAs M HEOJHOPOJHAs),
BAJICHTHOCTb, OTHOCHUTEJIbHASI aTOMHAs U MOJIEKYJISIpHAs Macca, KOJIWYECTBO BEIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasi JOJII XMMHUYECKOTO JJIEMEHTa B COEAMHEHHUH, MOJISIPHBIN 00BEM,
OKCHJI, KNCIIOTa, OCHOBAaHHUE, COJIb, IIEKTPOOTPUIIATEILHOCTh, CTEIIEHh OKUCIICHHSI, XUMHUYECKast
peakuus, KilacCU(pUKalMsg peakUuil: peakiUM COEAUHEHUS, PEaKLMH pPAa3JIoKEHHs, PEeaKLuu
3aMeIleHus], peakliud 0OMeHa, 3K30- U YHJIOTEPMUYECKUE PEAKIMH, TEIIIOBOM Y(PPeKT peakiuu,
SIIPO aTOMa, 3JIEKTPOHHBIN CI0H aToMa, aTOMHasi OpoUTaib, panyc aroMa, XMMHUECKasl CBS3b,
NOJISIPHAsl M HEMOoJIsApHas KOBAaJIEHTHAasl CBsI3b, MOHHAs CBSA3b, MOH, KaTHOH, aHUOH, PacTBOp,
MaccoBast J10JIs BelecTBa (IPOLEHTHAsI KOHIICHTPAlKs) B paCTBOPE;



WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHYECKUX IOHSTUM M NPUMEHATH 3TH
MOHSITHSI IPU OMUCAHUH BEIIECTB M UX MPEBPAIICHUI;

UCIIONIb30BAaTh XUMHUYECKYIO CHMBOJHKY JJIsSi COCTaBlieHUsT (opMyn BeEUIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUH;

OTpEeAENATh BAJICHTHOCTh AaTOMOB JJEMEHTOB B OWHAPHBIX COEAUHEHMSIX, CTENEHb
OKHCIICHUS DJIEMEHTOB B OMHAPHBIX COSTMHEHUSX, IPUHAIIC)KHOCTh BEIIECTB K OMPEIEIEHHOMY
KJIacCy COequHEHUW 1o (opmyliaM, BUJ XWMHUYECKOW CBs3M (KOBAJICHTHAss W HWOHHAas) B
HEOPraHUYECKUX COCTUHEHUSX;

packpbiBaTh cMbica llepuogmueckoro 3axona JI. M. MenneneeBa: 1€MOHCTPHPOBATH
MMOHWMAaHUE MEPUOINIECKON 3aBUCMOCTU CBOMCTB XUMHUYECKUX AJIEMEHTOB OT MX IMOJIOKEHHUS B
[lepuoanueckoii cucreme, 3aKOHOB COXPAHEHHUS MacChl BELIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYCHHSI, 3aKOHAa ABOTaipo;

ONMCBHIBATh W XapakTepuszoBaTh TabmmuHyto Qopmy I[lepmommueckoit  cucTembl
XUMHUYECKUX 3JIEMEHTOB: pa3jnyaTh MOHATHUS «TJIaBHas MoArpymnna (A-rpynmna)» U «mobodHas
noarpynna (b-rpynma)», maneie u Oonblive MEPHOIbl, COOTHOCUTH O0O3HAYEHUS, KOTOPHIC
umerotcs B Tabnuue «llepuonnyeckas cucrema xumudeckux snemeHtoB Jl. M. MenneneeBa» ¢
YHUCIIOBBIMU XapaKTEPUCTUKAMH CTPOEHHS aTOMOB XMMHMYECKUX 3JIEMEHTOB (COCTaB U 3apsi
A1pa, 001IIee YUCIIO0 MIEKTPOHOB U PACHPEAETICHUE UX MO 3JIEKTPOHHBIM CIIOSIM);

KIacCU(UIIMPOBATh XMUMUYECKUE DIIEMEHTHI, HEOPTaHMYECKUE BEIIECTBA, XUMHYECKHE
peakuuu (1o YUCIIy ¥ COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 0 TEIIIOBOMY d(h(eKTy);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOMCTBA BEIIECTB PAa3IUYHBIX
KJIAaCCOB, MOJTBEPKIasi ONMUCAHUE MPUMEpPaMU MOJIEKYJISPHBIX YPaBHEHUM COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIN;

IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT HMX KayeCTBEHHOI'O COCTaBa,
BO3MOYXHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPALICHUH B PA3TUYHBIX YCIOBUSX;

BBIUMCIISTH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEILIECTB, MacCOBYIO
JIOJII0 XMMHYECKOTO 3JIeMeHTa 1o (opMyJie COeIMHEHUS, MaCCOBYIO JIOJIO BEUIECTBA B pacTBOPE,
MIPOBOJUTH PACUETHI M0 YPABHEHUIO XUMUYECKOU PEAKITUH;

MPUMEHSATh OCHOBHBIC OIEpAIlMU MBICTUTEIHHON JESITEIbHOCTH — aHAIM3 M CHUHTE3,
cpaBHeHHEe, 00O00IIeHHe, CHUCTEeMATH3allui0, KIACCH(UKAIMIO, BBIIBJICHUEC MPUIYUHHO--
CIIEJICTBEHHBIX CBSI3€H — JUIS M3yUEHUsSI CBOICTB BEIIECTB M XUMUYECKUX PEAKIIUN, ECTECTBEHHO-
HayyHble METOJbl IMO3HaHMS — HAONIOJEHUE, W3MEpPEHHUE, MOJEIUPOBAHHUE, HKCIEPUMEHT
(peanbHBIN U MBICTIEHHBIN);

ClIeIOBaTh MpaBUJIaM [OJb30BAaHUS XMMHUYECKOM TOCYyIOH H  J1abopaTopHBIM
o0OpyZIOBaHMEM, a TakXKe TpaBWIaM OOpAalIeHWsl C BEUIECTBAMH B COOTBETCTBUU C
WHCTPYKLUSMU [0 BBINOJHEHUIO JTAOOPATOPHBIX XHUMHUYECKHUX OIBITOB [0 TMOJIYYEHUIO U
coOMpaHMIo Ta3000pa3HbIX BEUIECTB (BOAOPOJA U KHCIOPOJA), IPUTOTOBIEHUIO PACTBOPOB C
ONPEACIIEHHON MacCOBOM JOJE€d PAacTBOPEHHOIO BEUIECTBA, IUJIAHUPOBATh M IPOBOJIUTH
XMMHYECKHUE SKCIIEPUMEHTHI 110 PACIO3HABAHMIO PACTBOPOB IIEJIOYEH M KHUCIOT C MOMOUIBIO
UHAUKATOPOB (akMyc, peHonpTalIenH, METHIOPAHK U IPYTHE).

Coaepxxanue Kypca «Xumus. 8 Kiaace».

Pazgea 1. IlepBoHayaibHble XUMHYECKHE MOHATHUS

1.1 XuMus - BakHasi 00J1aCTh €CTECTBO3HAHMS U NPAKTUYECKOM 1eTeJIbHOCTH YeJI0BeKa (
[Ipenver xumuu. Ponb XMMUU B JKM3HM YellOBEeKa. XUMHUS B CHCTEME Hayk. Tema u
BemiectBa. dusnueckue CBONCTBAa BeHIECTB. ArperarHoe cocTostHue BemiecTB. [lonstue o
METO/ax Mo3HaHusI B XUMHH. YucThie BemecTBa U cMecu. CriocoObl pa3ielieHus CMECeH.
ATOMBI U MOJIEKYJIbl. XHUMHUUYECKHE »HieMEHThl. CHMBOJIBI XMMHUYECKHX DSJIEMEHTOB.
[IpocTbie u cioXHbIE BeliecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

1.2. BemiecTBa M1 XMMHYeCKHeE PeaKIuu



Xumuueckas  ¢dopmyrna. BajneHTHOCTP aTOMOB  XMMHUYECKHX JJEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OTHOCUTENbHAs aTOMHAs Macca. OTHOCUTENbHAST MOJIEKYJIISIpHAS
Macca. MaccoBast 10511 XUMHUYECKOT0 3JIEMEHTA B COEIUHEHUH.

KomnuectBo BemectBa. Mosib. MossipHass macca. B3anMOCBSA3b KOJIMYECTBA, MAacChl U
YHclia CTPYKTYPHBIX €IMHUII BelecTBa. Pacu€rel mo hopmynaM XMMHUYECKUX COeTUHEHUI.

du3nyeckue M XUMUYECKHE SBJICHHSA. XUMHUYECKas peakuus U e€ MNpPU3HAKU. 3aKOH
COXpaHEHHUsI MACChl BEIIECTB. XUMHUECKHEe ypaBHeHUs. Kiaccudukanys XMMUUECKUX peaKiiuid
(coemuHeHUs, pa3IoKEeHHS, 3aMeIeHUs, OOMEHA).

Xumuueckuii IKcnepumennt .

3HaKOMCTBO C XHMHUYECKOW IMOCYAOH, MpaBuiaMH pabOTHl B JTAOOpPAaTOPUN M TPUEMAMHU
oOparieHust ¢ J1abopaTOpHBIM 00OPYJAOBAaHUEM, M3YYCHHE M OINMCaHUE (PU3NUECKUX CBONCTB
00pa3I0B HEOPraHUYECKHX BEIIECTB, HAOM0IeHNe PU3NYeCKUX (TUTaBlIEHHE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTyIKe, KUTICHUE W KOHJIEHCAIIUsI BOJbI) M XMMHYECKUX (FOPEHHUE CBEYH,
MPOKAJTMBAaHUE METHOW MPOBOJIOKH, B3aMMOJICHCTBHE Meja ¢ KUCJIOTOM) sIBJICHUH, HaOI0IeH e
U ONHCAaHWE TPHU3HAKOB TMPOTEKaHUs XHUMHUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJEUCTBUE CEPHON KUCIIOTHI C XJIOpUIOM Oapusi, pasioxenue rugpokcuaa meau (II) mpu
HarpeBaHWHW, B3aUMOJICHCTBUE jkene3a ¢ pactBopoM coiu memu (II), m3yuenume crmoco6oB
pa3feneHusi CMeceil: ¢ TOMOIIbI0 MarHuTta, (UIBTPOBAHHE, BHINAPUBAHUE, JUCTUIUIALIUA,
xpomatorpadusi, TPOBEJCHHE OYUCTKH MOBAPEHHOW CONM, HAOMIOJCHHE U ONHCAHUE
pe3yJIbTaTOB MPOBEIEHUSI OIbITA, WUIIOCTPUPYIOIIErO0 3aKOH COXPAaHEHHs MacChl, CO3/IaHHE
MoJieNield MOJIeKyJ (IIapOCTEPKHEBBIX ).

Pa3znesn 2. BaxxHeiinue npeacraBuTe/ M HEOPraHU4eCKMX BelecTB

2.1. Bo3nyx. Kuciopona. Ilonsitue 06 okcuaax
Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kucmopom — 37€MEHT M HpPOCTOE BELIECTBO.
Haxoxxnenue kucinopoja B mpupoje, Gu3ndeckue U XUMUYECKUE CBOIMCTBA (PeaKIMy TOPEHUs).
Oxcupgpl. Ilpumenenue kucimopona. CrocoObl MOJMydeHHUs KUCIOpoAa B J1abopaTopuu U
npomsblieHHocTd. KpyroBopot kuciaopoga B npupone. O30H — aJuIOTpONHas MOAU(DUKAIUSA
KHCIIOpOJa.

TennoBoit 3PdexT XUuMHUECKOW peakUuu, TEePMOXMMHUYECKHE YpaBHEHHUS, HK30- U
SHAOTEPMHUUECKHE peakuuu. TOmIMBO: yroib M MeTaH. 3arps3HEHHE BO3/AyXa, YCHIICHHE
MapHUKOBOTO 3 peKTa, pa3pylIeHHe 030HOBOTO CIIOS.

2.2. Bonopoa. IlonsiTHe 0 KHCJI0TAX U COJIAX
Bomopon — nsnemeHT M mpocroe BemiecTBO. Haxoskaenue Bogopona B IPUPOAE,
¢bu3nyeckre 1 XMMUYECKHE CBOMCTBA, IPUMEHEHHE, ClI0CO0bI oaydeHus. KucioTsl u comu.
MonsipHblil 00bEM ra30B. Pacu€Tbl 10 XUMHUECKUM YPaBHEHUSIM.

2.3. Boaa. PacTrBopsl. Ilonsitue 00 ocCHOBaHMAX

®usnueckue cBorcTBa BoAbl. Boma kak pacrtBopurens. PactBopbsl. HacelieHnblie u
HEHACBIIICHHBbIE PACTBOPBI. PacTBoprMOCTh BemecTs B BoJe. MaccoBas J10yisl BellecTBa B
pacTBope. XuMudeckue cBoicTBa BoJbl. OcHoBaHMA. Ponb pacTBOPOB B NPUPOAE U B JKU3HU
yenoBeka. KpyroBopoT BoJbsl B mpupoje. 3arpsi3HEHUE MPUPOJHBIX BoJ. OxpaHa M OYMCTKA
MIPUPOJHBIX BOJ.

2.4. OcHOBHBbIE KJIACCHI HEOPTAHUYECKHX COeTUHEHH I

Knaccudukanuss nHeopranmdyeckux coeauHenuit. Oxcuapl. Knmaccudukanuss OKCHUAOB:
coneoOpasyromire (OCHOBHBIC, KUCIOTHBIC, aM(pOTEepHBIC) U Hecoeoopasyronue. HomeHkmarypa
okcu10B. dusnueckre U XUMHUYECKHE CBOMCTBA OKCHUIOB. [lomyyeHne okCHaoB.

OcHoBanmsi. Knaccudukanus ocHOBaHUM: IMIENOYM U HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBanuil. @uU3MYECKHE M XMUMUYECKHE CBOMCTBAa OCHOBaHWil. llosryueHue
OCHOBAHMH.



Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucior. @U3ndeckne U XUMHUYECKUE
cBoiicTBa kucnor. Psan akrusaoctu meraiutoB H. H. bekerosa. [lonyuenne kucior.

Comu. Homenknarypa comneil. dusnueckue n xumudeckue cBoiictBa coneil. [lomyuenue
COJIEH.

['eneTnueckas CBsA3b MEXAY KJIaCCAMU HEOPTAHMYECKUX COCAMHEHU M.

Xumuueckuii IKcnepumenn:

KaueCTBEHHOE ONPE/ENIEHNE COAEPKaHUs KUCIOpOa B BO3JyXe, IOJyuyeHue, coOupaHue,
pacro3HaBaHHEe M HM3yY€HUE CBOMCTB KHUCIOpOJa, HAOMIOACHHE B3aUMOJICHCTBHUS BELIECTB C
KHCIIOPOJIOM U YCJIOBUS BO3HMKHOBEHUS U MPEKpallleHUs TOpeHus (Mokapa), 03HAKOMIIEHUE C
oOpasllaMi OKCHJOB W OIMCAHME WX CBOMCTB, MOJIydeHHE, coOMpaHue, pacro3HaBaHUE U
M3ydeHHEe CBOKWCTB Bojoponaa (TopeHue), B3auMojeicTBue Boaopona ¢ okcuaom meau (II)
(BO3MOKHO HCIIOIH30BAaHUE BUACOMATEPUAIIOB), HAOIIOCHHE 00pa3lloB BEUIECTB KOJIMYECTBOM
1 monb, uccienoBaHne OCOOCHHOCTEH PACTBOPEHHS BEILIECTB C PA3IUYHON PacTBOPUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHONM MAcCOBOM [0JIell PacTBOPEHHOTO BEIIECTBA,
B3aMMOJICHCTBHE BOJABI C MeTaUIaMH (HAaTpUeM H KajbI[MeM) (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUAITIOB), MCCIIEIOBAaHUE OOpa3ll0B HEOPTraHWYECKUX BEIIECTB PA3JIMUYHBIX KIIACCOB,
HaOJI0/IeHUE M3MEHEHUsI OKPACKM WHIUKATOPOB B PACTBOPAX KHUCIOT W ILEJIOYeH, M3ydyeHue
B3aumojeiicteus okcuga menu (II) ¢ pacTtBopom cepHOM KHUCIOTBHI, KHCIOT C METallaMH,
peakuuii HEUTpalM3aluu, T[OJyYEHHE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OIHOTO
MeTaJula IpyTruM U3 pacTBOpa COJIM, PEIICHHUE SKCIEPUMEHTAIBHBIX 3aJa4 110 TeMe «BaxkHelmue
KJIACChl HEOPTAaHUUYECKUX COCTUHEHUI».

Paznea 3. Ilepuoamueckunii 3akon u Ilepuoamueckasi cucreMa XMMHYECKHX 3JI€MEHTOB
A. W. MengeaeeBa. CrtpoeHune aToMoB. XumMHYecKass CBs3b. (OKHCIHTEIbHO-
BOCCTAHOBUTCJ/IbHBIC peammn

3.1. Ilepuonuyeckuii 3akoH u Ilepuoamyeckasi cucreMa XumMuuyeckux 3djementos JI. W.
Menpgeneesa. CTpoenune aTroma

[lepuognueckuit  3akoH. Ilepuogmueckass cucTeMa XUMHUYECKHUX  3JIEMEHTOB  /JI.
N. MenneneeBa. Koporkonepuonnas u JuimHHonepuoanas ¢opmbl [leproauueckoil crucTeMbl
xumuyeckux sneMeHToB JI. U. MenneneeBa. Ilepuoast u rpynnbel. PU3HMYECKUH CMBICI
MOPSAIKOBOTO HOMEPA, HOMEPOB IEPUO/IA U TPYIIIIBI DJIEMEHTA.

Crpoenue aromoB. CocraB aToMHbIX suep. M3otombl. Onekrtponsl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB IMEPBhIX 20 XUMHUUECKHUX AJIeMEHTOB [leproandeckoil cucTeMbl
J. W. MengeneeBa. XapakTepuCTUKAa XUMHUYECKOIO D3JIEMEHTa [0 €ro IOJOXKEHUIO B
[Iepunonnueckoii cucreme /1. . Menneneesa.

3aKOHOMEPHOCTH MU3MEHEHHUs PaInyca aTOMOB XMMHUUYECKUX HJIEMEHTOB, METAIUNINYECKUX U
HEMETAJNINYECKUX CBOMCTB MO IPYIIAM U MEPUOAAM.

3nauenue llepuoanueckoro 3akoHa u Ileproanueckoil CUCTEMbl XMMUUYECKUX 3JIEMEHTOB
JUIS pa3BUTHA HaykH U npakTuku. J[. 1. MeHeneeB — y4€Hblil U rpaklaHUH.

3.2. Xumnueckas cBsi3b. OKHCJIUTEIHHO-BOCCTAHOBUTE/IbHbIE PeaKINU

Xumuyeckas CBS3b. KoBanentHas (monsipHast u HETOJISIpHAS ) CBSI3b.
DIIeKTPOOTPULIATETLHOCTh XUMHYECKUX JIeMEHTOB. MloHHAas CBSI3b.

Crenenb okucienus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipouecchl okucinenus
1 BOCCTAHOBJICHUA. OKI/ICHI/ITCHI/I 1 BOCCTAHOBUTCIIN.

Xumuueckuii IKcnepumenm:

u3y4eHre OoOpas3IOoB BEUIECTB METAIJIOB W HEMETaJUIOB, B3aUMOJICHCTBUE THUAPOKCHAA
LHMHKA C PAacTBOpaMHU KHCIIOT U IIEJIOYEH, IIPOBEACHUE OIBITOB, WLIIOCTPUPYIOLIMX HPUMEPDI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKuil (rOpeHue, peakiuy pa3ioKeHus, COSAUHEHMUS).
O0o01menue U cucTeMaTu3anus 3HAHUNI



Mescnpeomemnoie ceaszu

Peanunzanust MeXpeAMETHBIX CBSI3€H MPU M3yYEHUH XMMHUU B 8 KIIACCE OCYIIECTBIISAETCS
yepe3 HUCMOJIb30BAHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IOHSATHH, TaK W MOHSATHH,
SBJISTFOLIIXCSI CACTEMHBIMH JUTSL OT/ICTBHBIX MTPEMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO1u1re ecTeCTBEHHO-HAYYHbIE TOHATHUS: HAYUHBIN ()aKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAIIN3,
CHHTE3, KIacCH(UKAIMs, TEePHOANIHOCTh, HAOIIOJCHNE, OJKCIIEPUMEHT, MO/ICIHPOBAHNE,
M3MEpEeHNE, MOJICTb, SIBICHHE.

@dusnka: MaTepusi, aToM, DJEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHMJ, MH30TOIIbI,
pPalMoaKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYECKHUN 3apsj, BEIIeCTBO, TeJO0, O00BEM, arperatHoe
COCTOSIHUE BEIIECTBA, Ta3, (U3NYECKHE BEITUYMHBI, CIMHHIIBI U3MEPEHUs,, KOCMOC, TUIAHETHI,
383161, ComHIIE.

buonorus: ¢dotocunres, npixanue, ouocdepa.

l'eorpadusa: armocdhepa, ruapocdepa, MUHEpasbl, TOpPHBIE MOPOJBI, IOJIE3HBIE
UCKOIaeMblIe, TOITMBO, BOJHBIE PECYPCHI.

TeMaTnuyeckoe NJIAHUPOBAHUE, B TOM YHCJIE C Y4eTOM padoueil mporpaMMbl BOCIIMTAHUS €
YKa3aHHeM KOJIMYeCTBA YaCOB, OTBOAUMBIX HA OCBOEHHE KAMK/A0M TeMbl.

Ne | Tema ypoka KouanyecTBo DNeKTpOHHBIE IU(PPOBHIC
n/n 4acoB o0pa3oBaTenbHbIC PECYPChI
Bcero | Konrpo
JILHBIC
paboThl
1 | lIlpeameT XuMUHU. Posib XMMUH B 1 bubaunoreka LIOK
»KU3HU YesioBeka. Tesa u https://m.edsoo.ru/ff0d210c
BelecTBa
2 | [lonaTue o MeToax NO3HAHUS 1 bubaunoreka LIOK
B XMMUH https://m.edsoo.ru/ff0d227e
3 | llpakTuyeckas pab6ora N2 1 1 BubsaunoTteka LLOK
«[IpaBu/1a pa6oThI B https://m.edsoo.ru/ff0d23dc

JlabopaTopUu U NPUEMBI
obpalleHus ¢ 1abopaTOPHbIM

0060py/IOBaHUEM»
4 | YucThble BellecTBa U CMECH. 1 1 bubaunoreka LIOK
Cnoco6bl pasiesieHus1 cMecei https://m.edsoo.ru/ff0d26ca
Bxo/iHas crapToBas pa6oTa
5 | llpakTuyeckas pa6orta Ne 2 1 BubsaunoTteka LLOK
«Pasnenenue cmeceit (Ha https://m.edsoo.ru/ff0d28c8
npuMepe OYUCTKU IOBApPEHHOU
COJIN)»
6 | ATOMBI U MOJIEKYJIbI 1 Bu6snoTeka JOK
https://m.edsoo.ru/ff0d2a6¢c
7 | XMuMHYeCKHe 3JIEMeHThIl. 3HaKH 1 bubsunoTteka IJOK
(CUMBOJIbI) XUMUY €CKHX https://m.edsoo.ru/ff0d2be8
3JIEMEHTOB
8 | [IpocThie U c0KHbBIE BelllecTBa 1 bu6snoTeka [JOK
https://m.edsoo.ru/ff0d2a6¢
9 | ATOMHO-MOJIEKYJISIPHOE YYeHUE 1 bu6sunoTeka [JOK
https://m.edsoo.ru/ff0d2d50
10 | 3aK0OH IOCTOSTHCTBA COCTaBa 1 bubaunoreka LIOK



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
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

BelllecTB. XUMHUYeCKasi
dopmysia. BasleHTHOCTb aTOMOB
XUMHUYECKUX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

11

OTHOcUTe/IbHAA aTOMHada
Macca. OTHocUuTe/IbHad
MOJIEKYJISIpHAsA Macca

bubsaunoTteka IJOK
https://m.edsoo.ru/ff0d323c

12 | MaccoBas J0/11 XUMHYECKOTO bubauoreka LIOK

3JIeMeHTa B COeJUHEeHUH https://m.edsoo.ru/ff0d350c
13 | KosimuecTBo BemecTBa. MoJib. bubsunoTteka IJOK

MouJisipHast Macca https://m.edsoo.ru/ff0d5230
14 | ®dusnyeckue U XUMHUYECKHE bubaunoreka LIOK

siBJIeHUs. XMMHUYeCKasl peakIys https://m.edsoo.ru/ff0d3al6
15 | lIlpyusHaku u ycaoBusa BubsaunoTteka LLOK

NPOTEKaHUA XUMHUYeCKHUX
peakLuu

https://m.edsoo.ru/ff0d37fa

16

3aKOH COXpaHeHHUs MacCChl
BellleCcTB. XMuMUYecKue
ypaBHEHUs

bubaunoreka LIOK
https://m.edsoo.ru/ff0d3b88

17

BbluMc/eHHsT KOJIMY€eCTBa,
Macchl BelecTBa 1o
ypPaBHEHUSM XUMUUECKHUX
peakiuu

bubsunoTteka [JOK
https://m.edsoo.ru/ff0d5708

18

Knaccupukanusa XMuMU4eCKUX
peakuui (coejuHEHUs,
pasJioKeHUsl, 3aMelleHus],
o6MeHa)

bubaunoreka LIOK
https://m.edsoo.ru/ff0d3f34

19

M. B. JIoMOHOCOB — y4€HbIN-
3HIMKIoneauCT. O606IIeHHEe U
CUCTeMaTH3alnus 3HaHUH

bubsunoTteka IJOK
https://m.edsoo.ru/ff0d40c4

20

KoHTposibHas paboTta Ne1 no
TeMe «BellecTBa U XUMUYECKUE
peaxkLu»

bubauoreka LIOK
https://m.edsoo.ru/ff0d4290

21

Bo3ayx — cMecsh rasos. CocraB
BOo3ayxa. Kuciopon — ajsieMeHT
U nnpocToe BellecTBo. 030H

bubauoreka LIOK
https://m.edsoo.ru/ff0d448e

22

dusnyeckue U XUMHUYeCcKHe
CBOMCTBA KUCI0pO/a (peakuuu
okucsaeHus, roperue). [lonssTue
006 oKkcHjax

bubanoreka LIOK
https://m.edsoo.ru/ff0d4614

23

Crnoco6slI noJiyyeHus
KUCJIOpO/ia B 1ab0paTOPUU U
IPOMBIILJIEHHOCTH.
[IpuMeHeHUe KHUCI0pOAA

[[BubanoTeka LIOK
https://m.edsoo.ru/ff0d497a]]

24

TensnoBoit adpdekT XMMUIECKON
peakyy, IOHATHE O
TEPMOXHMMUYECKOM YPAaBHEHUH,
9K30- ¥ 9HJI0TEPMUUYECKUX
peakLuax

[[BubanoTeka LJOK
https://m.edsoo.ru/ff0d4790]]

25

Tonsiugo (HedTh, yrosb u
MeTaH). 3arpsi3HeHue BO3/yXa,
croco6bl ero npeOTBpalleHus

[[BubanoTeka LJOK
https://m.edsoo.ru/ff0d4c4al]



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
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https://m.edsoo.ru/ff0d3a16
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https://m.edsoo.ru/ff0d4290
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https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a

26 | [IpakTudeckas paborta Ne 3 no [[BubanoTeka LIOK
TeMe «[losiydyeHure u cobupaHue https://m.edsoo.ru/ff0d4ae2]]
KMCJI0PO/ia, U3yYeHHe ero
CBOUCTB»

27 | Bojopos — 3jieMeHT U IPOCTOe [[BubaunoTeka LIOK
BelllecTBO. HaxoxaeHue B https://m.edsoo.ru/ff0d4dd0]]
npupo/jie

28 | dusuyeckue U XUMHUYECKUE [[BubaunoTeka LIOK
CBOMCTBA BOJIOPO/JA. https://m.edsoo.ru/ff0d4dd0]]
[IpuMeHeHUEe BOJOPOJA

29 | IloHsTHE O KUCJIOTAX U COJISIX [[BubaunoTeka LIOK

https://m.edsoo.ru/ff0d50d2]]

30 | Coco6kbI noJsiy4eHus1 BOAOPOAa [[BubanoTeka LJOK
B JIJaboOpaTOpUH https://m.edsoo.ru/ff0d4dd0]]

31 | [IpakTHnyeckas paborta N2 4 no [[BubaunoTeka LIOK
TeMe «[losiyyeHue u cobupaHue https://m.edsoo.ru/ff0d4f42]]
BOJIOpO/ia, U3yYEHHE ero
CBOUCTB»

32 | MosisipHBIX 06 bEM ra3oB. 3aKOH [[BubanoTeka LIOK
ABorajipo https://m.edsoo.ru/ff0d542e]]

33 | BeruucieHus 06b€Ma, [[BubanoTeka LJOK
KOJIMYeCTBa BellleCTBa rasa 1o https://m.edsoo.ru/ff0d55a0]]
€ro U3BeCTHOMY KOJIUYECTBY
BellleCTBa UJIK 00’ bEMY

34 | BeruucseHust 06’bEMOB Ira3oB 10 [[BubanoTeka LIOK
ypPaBHEHUIO PEAKIUH HAa OCHOBE https://m.edsoo.ru/ff0d5708]]
3aKOHa 0O'bEMHBIX OTHOLIEHUH
rasoB

35 | dusuyeckre U XUMHUYeCKHe [[BubanoTeka LJOK
CBOMCTBA BO/Ibl https://m.edsoo.ru/ff0d587al]]

36 | CocTaB ocHOBaHUM. [loHATHE 06 [[BubanoTeka LJOK
WMHJVKaTopax https://m.edsoo.ru/ff0d59e2]]

37 | Bopja Kak pacTBOpUTEIIb. [[BubaunoTeka LIOK
HacoblieHHbIE U https://m.edsoo.ru/ff0d5b40]]
HeHachIlleHHbIe PACTBOPBI.

MaccoBag [0Ji4 BellleCcTBa B
pacTBope

38 | [IpakTuyeckas pabora Ne 5 no [[BubanoTeka LIOK
TeMe «[IpurotoBsieHue https://m.edsoo.ru/ff0d5eba]]
pacTBOPOB C onpesieIEHHOU
MaccoBOM JoJiel
pPacTBOPEHHOTO BeLECTBA»

39 | KonTpoJsibHasg paboTa N2 no [[BubanoTeka LIOK
TeMme «Kucaopog. Bogopon,. https://m.edsoo.ru/ff0d6342]]
Boga»

40 | Okcuabl: coCTas, [[BubauoTeka LIOK
KJaaccupuKanus, https://m.edsoo.ru/ff0d664e]]
HOMEHKJIaTypa

41 | llosnyyeHre U XUMUYECKHE [[BubaunoTeka LIOK

CBOMCTBA KHCJ/IOTHDIX,
OCHOBHBIX U aM(l)OTeprIX

https://m.edsoo.ru/ff0d664e]]
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OKCHU/0B

42 | OcHOBaHHUS: COCTAB, [[BubaunoTeka LIOK
KJaaccupuKauus, https://m.edsoo.ru/ff0d67ca]]
HOMEHKJIaTypa

43 | TlonyyeHHe U XUMUYECKHE [[BubaunoTeka LIOK
CBOMCTBA OCHOBAHUM https://m.edsoo.ru/ff0d67cal]]

44 | KHCJIOThI: COCTAB, [[BubaunoTeka LIOK
KJaaccupuKauus, https://m.edsoo.ru/ff0dfee2]]
HOMEHKJIaTypa

45 | [lonyyeHue U XUMUYECKHE [[BubanoTeka LJOK
CBOMCTBA KUCJOT https://m.edsoo.ru/ff0dfee2]]

46 | Cosu (cpepHue): [[BubaunoTeka LIOK
HOMEHKJIAaTypa, CI0COObI https://m.edsoo.ru/00ad9474]]
MOJIy4Y€eHUsl, XUMHUYeCKHre
CBOMCTBA

47 | llpakTuyeckast paboTta Ne 6. [[BubanoTeka LIOK
PellieHue skcrepuMeHTaTbHbIX https://m.edsoo.ru/00ad9b7c]]
3aja4 no TeMe «OCHOBHbIE
KJIaCChl HEOPTAaHUY €CKUX
coeJIMHEeHU»

48 | l'eHeTHYecKas CBSI3b MEXAY [[BubanoTeka LIOK
KJlacCaMH HeOpraHUYeCKHUX https://m.edsoo.ru/00ad9a50]]
coeIMHEeHU !

49 | O60061IeHHE U CHCTeMaTH3aLUs [[BubanoTeka LIOK
3HAaHUMU https://m.edsoo.ru/00ad9cb2]]

50 | KonTpoJsibHasg paboTa N3 no [[BubanoTeka LIOK
TeMe "OCHOBHbIE KJ1aCChl https://m.edsoo.ru/00ad9e1lal]]
HeOpraHUYeCKUX COeJJUHEHUI"

51 | [lepBble NOMBITKHU [[BubanoTeka LIOK
KJacCUPUKALUK XUMUYECKHUX https://m.edsoo.ru/00ad9ffa]]
asieMeHTOB. [loHATHE O rpynnax
CXOJHBIX 3JIEMEHTOB

52 | llepuouyeckrii 3aK0OH U [[BubaunoTeka LIOK
[leproguyeckasi cuctema https://m.edsoo.ru/00ada52c]]
XUMUYECKUX 371eMeHTOB /l. U.

MeHpeseeBa

53 | llepuojpbl, rpymnbl, NOATCPYIIbI [[BubanoTeka LIOK

https://m.edsoo.ru/00ada52c]]

54 | CtpoeHue aToMOB. CocTaB [[BubanoTeka LIOK
aTOMHBIX s1Jiep. U30TombI https://m.edsoo.ru/00ada342]]

55 | CTpoeHue 3/71eKTPOHHBIX [[BubanoTeka LIOK
0060JI04YEK aTOMOB 3JIEMEHTOB https://m.edsoo.ru/00ada6bc]]
[lepuoguueckoit cuctemsl /1. Y.

MeHgesieeBa

56 | XapakTepUCTHKa XUMHUY€ECKOTO [[BubaunoTeka LIOK
3JIEMEHTa M0 ero MoJIoKEHUIO B https://m.edsoo.ru/00ada824]]
[Tepuogudeckoit cucteme /1. U.

MeHpesieeBa
57 | 3nauenue [lepuoguyeckoro [[BubanoTeka LIOK

3dKOHa AJid pa3BUTHA HAYKH U

https://m.edsoo.ru/00ada96e]]
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npakTuku. /I. 1. MeHaeneeB —
Y4E€HbIH, IeJjaror U rpakJjaHUH

58 | JsieKTpOOTpPULATENBHOCTD 1 [[BubanoTeka LJOK
aTOMOB XUMUYECKUX https://m.edsoo.ru/00adaab8]]
3JIEMEHTOB
59 | MoHHas xuMHUYecKasi CBSI3b. 1 [[BubanoTeka LIOK
KoBasieHTHas noJisipHast https://m.edsoo.ru/00adac34]]
XMMHYeCKas CBSI3b
60 | KoBasieHTHas1 HenoJisipHast 1 [[BubanoTeka LIOK
XUMUYEeCKas CBSI3b https://m.edsoo.ru/00adaab9]]
KoHTposibHas paboTta Ne4 o [[BubanoTeka LIOK
TeMe «CTpoeHHe aToOMa. https://m.edsoo.ru/00adb486]]
XuMuyeckas CBA3b»
61 | O6o61IEeHHE IO TEME 1 [[BubanoTeka LIOK
«CTpoeHue aToOMa» https://m.edsoo.ru/00adaab9]]
[[BubaunoTeka LIOK
https://m.edsoo.ru/00adb486]]
62 | CTeneHb OKHCJIEHUS 1 [[BubaunoTeka LIOK
https://m.edsoo.ru/00adae28]]
63 | OKUCIUTENBHO- 1 [[BubanoTeka LIOK
BOCCTAaHOBUTEJIbHbIE PEAKIIUU https://m.edsoo.ru/00adb076]]
64 | OKHCIUTENBHO- 1 [[BubanoTeka LJOK
BOCCTAHOBUTEJIbHbIE PEAKIIUU https://m.edsoo.ru/00adb076]]
65 | OKKCIUTENN U BOCCTAHOBUTENHU 1 [[BubanoTeka LJOK
https://m.edsoo.ru/00adb076]]
66 | O60061IEeHNE U cUCTEMATH3aL U 1 [[BubaunoTeka LIOK
3HaHUH https://m.edsoo.ru/00adb33c]]
W Torosas KOHTpOJibHas paboTa
67 | O60061EeHME U CUCTeMAaTU3aAL U 1 [[BubanoTeka LIOK
3HAaHUU https://m.edsoo.ru/00ad9cb2]]
68 | 06061IeHMe U cMCTEMaTHU3aLUs 1 [[BubanoTeka LJOK
3HAaHUU https://m.edsoo.ru/ff0d61c6]]
Hroro: | 68 u
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