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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JImgyHOCTHBIE pe3yiibTaTbl OCBOCHUA IIPOTpaMMbl OCHOBHOI'O O6IJ.[€FO O6paSOBaHI/I$I
JOCTUTIarOTCA B XOI€ O6y‘-I€HI/ISI XHUMHUHU B €IUHCTBC yqe6H0171 1 BOCIIMTATCIbHOM JACATCIIBHOCTHU B
COOTBCTCTBHUH C TpaaAUuLIMOHHBIMHA pOCCHﬁCKHMH CONUOKYJIbTYPHBIMU u AYXOBHO-
HPAaBCTBCHHBIMU ILCHHOCTSAMU, IIPUHATBIMU B 06H_ICCTBC ImpaBujiaMM W HOpMaMHu IOBCACHUA U
CHOCOGCTBYIOT npoueccam CaMOIIO3HAHHWA, CAMOPA3BUTHUA U COLUAIIN3 AN 06yqa}om1/1xca.

JImgyHOCTHBIE pPE3YJIbTAThl OTPAXAKOT TI'OTOBHOCTH o6yqafoumxc;1 PYKOBOACTBOBATLCA
CHCTEMOM IIO3UTHUBHBIX IOCHHOCTHBIX OpI/IeHTaI_II/Iﬁ U paClIUPCHUC OIIbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM 4YHMCJIC B 4aCTuU:

1) NaTPpHOTHYECKOT0 BOCTUTAHUS:

[IEHHOCTHOTO OTHOLIEHHS K OTE€UECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY M Hay4HOMY
HACJICTUIO, TIOHMMAHUS 3HAYCHUS XWMHUYECKOH HAyKH B JKH3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJAJIETh JIOCTOBEPHOU MH(OpMaIueld o MepeoBbIX AOCTHKEHUSX U OTKPBITHUAX
MHUPOBON M OTEYECTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpOMCTBE
Mupa 1 o0IIeCcTBa;

2) rpaskIaHCKOr0 BOCIIMTAHMSA:

NpEaACTaBIICHHUA O COLOUWAJIBHBIX HOpMax M IIpaBHJIaX MCEKIMYHOCTHBIX OTHOIIIEHUHA B
KOJIJIEKTHBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOHM, Yy4eOHO-
UCCIIEI0BATEIbCKON, TBOPUYECKOHN U APYrUX BHJIAX JEATEILHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOM JIeITEIbHOCTH INPU BBITOJHEHUM Y4eOHBIX, [TO3HABATENbHBIX 3a/1a4, BBITOJHEHUU
XUMHUYCCKUX SKCIICPUMECHTOB, CO3AaHNN y‘~I€6HI)IX IMPOCKTOB, CTPEMJIICHUS K B3aMMOIIOHUMAHHWIO
¥ B3aMMOINOMOILIM B Ipoliecce 3TOM y4eOHOHM IesITeNbHOCTH, TOTOBHOCTH OIICHMBATh CBOE
MOBEACHHUEC U IIOCTYIIKU CBOHUX TOB&pPIHIGfI C MNO3HMIOWH HPABCTBCHHLIX W IPAaBOBBIX HOPM C
y4E€TOM OCO3HAHUS ITOCJIEICTBUI IIOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHPOBO33PEHUYECKHE  TPEACTABICHUS O  BEMECTBE W  XUMHYECKOM  PEakIlvH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTABJISIIONINE OCHOBY JUJIS
MOHMMAHUS  CYIIHOCTH HAYYHOW KapTHHBl MHpA, MPEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS MPUPOAbI, B3AUMOCBS3AX YEJIOBEKA C MPUPOJIHOM Cpeloil, 0 posu
XUMUU B MIO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

[IO3HABATEIIbHBIE MOTUBBI, HAIIPABICHHBIC HA IIOJyYCHUE HOBBIX 3HAHUM 110 XHUMWH,
HeoOXoauMble U1l OOBSCHEHUs HaOJI0aeMbIX TMPOLIECCOB U SIBICHUN, IO3HABATEIbHOM,
UH(POPMALIMOHHON M YUTATENbCKON KYJIbTYpHhI, B TOM YHCIIE HAaBBIKOB CAMOCTOATEIBbHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPAaTypOM, AOCTYMHBIMH TEXHHUUECKUMH CpPEACTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOT U



WHTEpPEC K OOyUYEHHIO W TO3HAHUIO, JHO003HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa3oBaHUI0, IPOSKTHOW M HMCCIEAOBATEIBCKON JEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HANpaBJICHHOCTH M YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

4) ¢popMHUPOBAHUS KYJIBTYPHI 3/10POBbSI:

OCO3HAHHWE LEHHOCTHU KHU3HU, OTBETCTBEHHOIO OTHOIICHHS K CBOEMY 30POBbIO,
YCTAaHOBKM Ha 370pPOBbI 00pa3 JKW3HU, OCO3HAHME IIOCIECACTBUI W HEMPUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJICHUs] aJKOTroJsl, HApPKOTHKOB, KYpPEHHs), HEOOXOAUMOCTH COOIIOACHUS
npaBusl 0€30MacHOCTU MpH OOpallleHUH C XMUMHYECKUMHU BEIeCTBAMU B OBITY M peaibHOU
KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpEC K NMPAKTHUYECKOMY M3YyUEHHIO POPEecCuii U TpyAa pa3IndHOro pojia, YBaKEHHE K
TpyAy W pe3yibTaTaM TpPYIOBOM JEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE IIPUMEHEHUs
OPEIMETHBIX 3HAaHMM 10 XHWMHHM, OCO3HAaHHBIH BBIOOP HMHAMBHUIYAIbHOH TpaeKTOPUU
OPOJOJDKEHUs 00pa30BaHUS C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTpeOHOCTEH, ycmemHol mpodecCHOHAIbHON AEATENbHOCTH U
pa3BUTHS HEOOXOAMMBIX YMEHHIA, TOTOBHOCTh aIalTHPOBATHCS B MPO(eCcCHOHAIBHOM cpe/ie;

6) IK0JIOrH4€eCKOT0 BOCITUTAHUS

HKOJIOTMUYECKHU IeIeCO00pa3HOe OTHOIICHHE K MPUPOE KaK MCTOYHHUKY KU3HHU Ha 3emIe,
OCHOBE €€ CYIIECTBOBAHUS, MOHUMAHUE IICHHOCTH 3JJ0POBOrO0 M 0€30TmacHOro obpa3a »KHU3HH,
OTBECTCTBCHHOC OTHOIICHUC K CO6CTBCHHOMy (1)I/I3I/I‘~I€CKOMy u HCI/IXI/I‘ICCKOMY SHOpOBBIO,
OCO3HAHUE IIEHHOCTU COOJIIOIEHHUS TPAaBMIJI O€30MacHOTO MOBEJAEHUS TP padOTe C BEIIECTBAMH,
a TaK)Ke B CUTYaIIUAX, YIPOXKAIOIINX 3J0POBBIO M KU3HU JTFO/ICH;

CHOCOOHOCTH HPUMEHATHh 3HAHMS, MOJydaeMble MPU H3YYEeHUH XUMHHM, Ul peIIeHUs
3a71a4, CBA3aHHBIX C OKPYKAIOLIEH MPUPOTHON CPENIOM, ISl MOBBILICHUST YPOBHS 3KOJIOTHYECKOM
KYJIBTYpPbI, OCO3HAHUS IJI00AJTBHOIO XapakTepa SKOJIOTMYECKUX MpOoOJIeM U MyTed UX peleHus
IIOCPEJICTBOM METOJOB XMMUH, DKOJIOTHYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJCTBOBAaThCS UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHOM M COLIMAJIBHON IIPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe meTanmpenMETHBIX pPE3YNIbTaTOB BBIIEISIOT 3HAYUMBIE I (POPMUPOBAHUS
MHPOBO33PEHHUS OOIICHAYYHBIC TOHATUS (3aKOH, TEOPHs, MPUHIIMI, THUIOTE3a, (aKT, CUCTEMa,
MPOIIECC, IKCTIEPUMEHT U JPYTOE.), KOTOPhIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YY€OHBIX
peaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEeIMETOB (JOPMUPOBATH MPEICTABICHHUE O
[EJOCTHOW HAy4YyHOW KapTHMHE MUpa, U YHUBEPCAIbHbIE ydeOHbIE NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHUKATHBHBIC, PETYJISTUBHBIE), KOTOpble 00ecrednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOM eI TEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHBbIE y4eOHbIe AeiicTBUS



Ba3oBrble JJornueckue aeiicTBus:

YMEHUS UCIOJIb30BaTh NPUEMBI JIOTUYECKOTO MBIIIJIEHUS IIPU OCBOCHUM 3HAHWM:
pacKphIBaTh  CMBICA XMMUYECKMX IOHATUH (BBLAEIATH MX XapaKTepHble IPHU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHSTUSAMH), UCIIOIb30BATh HOHATHS Ul OOBSICHEHUS
OTIENbHBIX (DAaKTOB W SBJICHHUH, BBIOMpATb OCHOBAHHUSA M KPUTEPUM I KiaccuuKanuu
XUMHUUYECKHX BEILECTB U XMMUUYECKUX PEaKLUM, yCTaHABINBATh IIPUYUHHO-CICICTBEHHBIE CBSI3U
MEXly 00BEKTaMHU U3YUEHUsI, CTPOUTH JIOTUUECKUE PACCYKIEHUS (MHAYKTUBHBIE, I€AYKTUBHBIE,
10 aHAJIOTMH), AEJIaTh BBIBOJbI U 3aKIIIOUEHUS;

YMEHME NPUMEHATh B IPOLECCE MMO3HAHUS MOHATHS (IIPEAMETHBIE U METaIlpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJIb3yeMble B XHMMH, IPeoOpa3OBBbIBATH IIMPOKO
IpUMEHSeMble B XUMHM MOJEJIbHbIE MPEJICTABICHUS — XUMUYECKUN 3HAK (CMMBOJI 3JIEMEHTA),
XUMHYecKkass (GopMylna M YypaBHEHHE XHMHYECKOM peakuud — NpU peleHUH Yy4eOHOo-
IIO3HABATENIBHBIX 3a/a4, C Yy4E€TOM OTHX MOJENbHBIX MPEICTABICHUN BBIIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKUA H3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB H
XUMHYECKHX DPEaKUUH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CICACTBEHHBIC CBS3U H
IIPOTUBOPEYUS B U3yYaEMBIX IIPOLECCAX U ABJICHUSIX.

ba3oBrle uccienoBaTelLCKUeE AeiiCTBHS .

YMCHHEC HCIOJIB30BATh IMOCTABJICHHBIC BOIIPOCHI B KAUCCTBC MHCTPYMCHTA ITO3HAHUSA, a
TaKXKXC B Kady€CTBC OCHOBBI JJIA q)OpMI/IPOBaHI/Iﬂ TUIIOTE3blI 110 MPOBCPKE IPaBUIILHOCTU
BBICKA3bIBACMBIX Cy)K)IGHPIfI;

NpUOOpETEHUE OMbITa MO TUTAHUPOBAHHIO, OPTaHM3AIMKM U TMPOBEICHUIO YYCHUYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOII0AATh 32 XOJO0M Ipollecca, CAaMOCTOSTEIbHO TPOrHO3UPOBATh €ro
pe3yabTaT, (GopmMyaupoBaTh 000OIIEHHS M BBIBOABI MO pe3yjabTaTaM IMPOBEAEHHOTO OIIbITA,
MCCJIEIOBAHMsI, COCTABIISATh OTUET O POEIaHHON paboTe.

Pabora ¢ nnopmanmeii:

yMeHHue BbIOMpaTh, aHAJIM3UPOBATh U HHTEPIPETUPOBATH MH(DOPMAIIMIO PA3IUYHBIX BUIOB
1 (GOpM IPECTABICHUS, TOJIyYaEMYI0 U3 Pa3HbIX HCTOYHUKOB (Hay4YHO-TIONYJspHAsl IUTEpaTypa
XUMHUYECKOTO COJEp)KaHUs, CIpaBOYHbIe MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLIEHUBATh MMPOTHUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE MPUMEHATh Pa3IMYHbIe METO/IbI U 3alIPOCHI MPU MOUCKE U 0TOOpE HH(pOPMAIH U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIMMBIX JJIsl BBITOJHEHHS YUEOHBIX M MMO3HABATEIBHBIX 33124
OTIpEeNeIEHHOTO THUTA, MPHOOPETEHHE OIbITa B 00JAaCTH WCIIONB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYIbTYPOH aKTUBHOTO MCITOJIB30BAHHS PA3TUIHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (HOpPMY IpeiCTaBICHUS
UHGOPMALIMK U WUTIOCTPUPOBATH pEIlaeMble 3aJlauid HECIONKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduku U ©X KOMOUHALIUAMU;



YMEHHME HCIOJb30BaTh M aHAIM3UPOBATh B TMpollecce y4eOHOW M HUCCIIe0BATEIbCKOM
JEeSTEIIbHOCTH HH(POPMAIIUIO O BIUSHUU IPOMBIIUICHHOCTH, CETbCKOTO X0351CTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KaIOLIeH MPUPOJHON CPEJIbI.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbI€e HeiicTBUSA:

yMEHMsI 3aJlaBaTh BOINPOCHI (B XOjA€ Auanora U (WIU) IJUCKYCCHU) IO CYILECTBY
oOcyxmaemMoii Tembl, (OPMYITHpPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO BBIOJHEHUS
MIPEIJIOKEHHOM 3a1a4u;

YMEHUS IPE/ICTABIIATH ITOJIyYCHHBIC PE3YJIbTaThl TO3HABATEIBHOM IEATEILHOCTH B YCTHBIX
N THUCBbMCHHBIX TCKCTaxXx; ACJIAaTb IMPE3CHTAIHUIO PE3YJIbTATOB BbIIIOJIHCHUA XUMHYCCKOI'O
IKCIIEPUMEHTa (JIA0OPATOPHOTO OTBITA, JTAOOPATOPHOH pPabOTHI IO WCCICIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

YMEHHsSI Y4eOHOTO COTPYJIHHYECTBA CO CBEPCTHUKAMU B COBMECTHOW ITO3HABATEIHHOU U
UCCIICIOBATEIIBCKON JICATEIILHOCTH TPH PEIICHHH BO3HHUKAKOIIUX MPOOJeM Ha OCHOBE ydéTa
0o0IIMX WHTEPECOB W COTJIAaCOBaHHS MO3UIMH (0OCYXIeHHS, OOMEH MHEHHSMH, «MO3TOBBIC
HITYPMBD», KOOPAHHAIUS COBMECTHBIX JCHCTBHIA, ONPEICICHIE KPUTEPUEB IO OIICHKE KauecTBa
BBITIOJIHEHHOU pabOThI U JIpyTHe).

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBLIC y'leﬁﬂble JelcTBUA:

YMEHHUE CaMOCTOSITENIbHO OINPENENATh LN AesTeIbHOCTH, MJIaHUPOBATh, OCYLIECTBIATD,
KOHTPOJIMPOBATh M TIPU HEOOXOJAWMOCTH KOPPEKTHUPOBATH CBOIO JIEATEILHOCTH, BBIOMPATH
HauOonee HSPQPEKTUBHbIE CHOCOOBI pEIIeHMs] y4eOHbIX U  [O3HABaTEJbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JIEHCTBHNA NpU
BBIMOJIHEHUH 33JaHUN ¢ y4€TOM IMOJyYeHHMs] HOBBIX 3HAHHH 00 M3ydaeMbIX OOBEKTax —
BEIIECTBAX U PEaKLUAX, OLIEHUBATh COOTBETCTBUE MOIYYEHHOTO pe3yibTara 3asBICHHON LeiH,
YMEHHUE UCIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/JIaraéMble B YCIOBUU 3a/1aHUM.

IMPEJIMETHBIE PE3YJIBTATbBI

K xonHmy oOyueHus B 8 kJjiacce mpeiMeTHbIE pe3yjbTaTbl Ha 0a30BOM YPOBHE JIOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

PacKphIBaTh CMBICT OCHOBHBIX XHMHYECKUX ITOHSTHI: aToM, MOJEKYJa, XUMHUYCCKUI
AIIEMEHT, TPOCTOE BEUIECTBO, CJIOXHOE BELIECTBO, CMECh (OJHOpPOJHAs W HEOJIHOPOJHAs),
BaJICHTHOCTh, OTHOCUTENIbHAS aTOMHAs U MOJEKYyJspHas Macca, KOJIWYECTBO BEIIECTBA, MOJb,
MOJIIpHasl Macca, MaccoBas JI0JII XMMUYECKOTO JJIEMEHTa B COEJAMHEHUU, MOJIAPHBIA OO0BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHUE, COJIb, DIIEKTPOOTPUIIATEIILHOCTD, CTETICHh OKUCIICHUS, XUMUYECKas
peakiusi, KiaccuUKams peakiuil: peakluu COCTUHEHUS, PEaKIUU Ppa3NOKEHUs, pPeaKiuu
3aMEIICHUS, PEAKIIMH 00MEHa, IK30- M DHIOTCPMUUYCCKUE PEAKITUH, TETUIOBOH d((EKT peaKiuH,
ApO aTOMa, PJIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, paAyC aToMa, XUMUYecKas CBS3b,
NoJIIpHasl U HEMOJspHas KOBaJE€HTHas CBs3b, MOHHASI CBA3b, WOH, KaTHOH, aHUOH, PacTBOp,
MaccoBast 10Jis BellecTBa (MIPOLeHTHAs! KOHIIEHTPAIusl) B pacTBOPE;



. WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHYECKHX MOHSATHM M NPUMEHSTH ITH
MIOHSITHS TIPY OMTUCAHUH BEIIECTB M UX MPEBPAIICHUIL;

. UCIIOJIb30BAaTh XUMHYECKYI) CHMBOJHKY [UJII COCTaBleHUS (OpPMYNT BEIIECTB H
YPAaBHEHUN XUMUYECKUX PEAKLUM;

. OTpE/CNATh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHApPHBIX COCIWHEHUSX, CTEIICHBb
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSIX, IPUHAITIC)KHOCTh BEIIECTB K ONpPeAeIEHHOMY
KJIacCy COeAMHEHMH 1o QopmysiaMm, BUJ XUMHUYECKON CBS3M (KOBaJICHTHas M HWOHHas) B
HEOPraHMYECKUX COCAMHEHUSX;

. packpbiBaTh cMmbich llepuoanueckoro 3akona J[. WM. MenneneeBa: neMOHCTpHpPOBATh
MOHMMAaHUE MePUOUIECKON 3aBUCHMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT UX IMOJIOKCHHS B
[lepuonnueckoii cucteme, 3aKOHOB COXPAHEHHUS MACChl BEIIECTB, TOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HHUsI, 3aKOHa ABOTraapo;

. ONKCHIBATL M XapaKTepwu3oBaTh TaOMU4Hyl0 ¢opmy Ileprogmdeckoil cHCTEMBI
XUMHUYECKHX SJIEMEHTOB: pazlinyarh MOHATHUS «TJlaBHas moArpymnmna (A-rpynmna)» u «mnoOoudHas
noarpynna (b-rpymmna)», manbsie U OONbIINE TEPUOABI, COOTHOCUTH O0O3HAYEHUS, KOTOPHIE
umerorcs B tabnuue «llepuoanueckas cucrema xumuueckux anneMmeHnTos J[. M. MenneneeBa» ¢
YHCIOBBIMU XapPaKTEPUCTUKAMH CTPOEHHUS aTOMOB XHMHUYECKUX JJIEMEHTOB (COCTaB M 3apsif
spa, 001IIee YICIIO AIIEKTPOHOB U PACHIPEICNICHHE UX MO JIEKTPOHHBIM CIIOSM);

. KJIACCU(UITUPOBATh XUMHUYECKUE DJIEMEHTBI, HEOPTaHUYECCKHE BEIISCTBA, XUMHUUYCCKUE
peakuuu (TI0 YHCITy U COCTAaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIDIOBOMY 3 (DEKTy);

. XapakTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEIECTB Pa3IMYHBIX
KJIACCOB, TMOATBEPXkJasi OMHCAHWE MPUMEPAMU MOJIEKYJISIPHBIX YpPaBHEHHI COOTBETCTBYIOIIMX
XUMHUYECKHUX PEaKIIHii;

. MPOTHO3MPOBATh CBOMCTBA BEHIECTB B 3aBHUCUMOCTH OT MX KadeCTBEHHOT'O COCTaBa,
BO3MOXXHOCTH MPOTEKAHMSI XUMUYECKHUX MTPEBPAIICHUI B Pa3JIMYHBIX YCIOBHSIX;

. BBIUHCIISTH OTHOCHTEIBHYIO MOJIEKYISPHYIO M MOJSPHYIO MAacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMHYECKOI0 JIEMEHTA 10 (popMyrie COeIMHEHNS, MACCOBYIO JIOJIIO BEILIECTBA B PacTBOPE,
MIPOBOIMTH PACUETHI TT0 YPABHEHHIO XUMUYICCKOU PEAKITUH;

. MPUMEHSTh OCHOBHBIC OIEPAIMUA MBICIIUTEIHLHOW JEATEIHPHOCTH — aHAIW3 W CHUHTE3,
cpaBHeHHEe, O0O0O0OIIeHHE, CHCTeMaTH3alluio, KIacCU(UKAIUIO, BBISBICHUE MPUIYUHHO--
CJIEICTBEHHBIX CBS3EH — JIJIsl M3yUEHHUsI CBOMCTB BEUIECTB M XMMHUECKUX PEAKIIHii, €CTeCTBEHHO-
Hay4yHble METOJbl TMO3HAHMUS — HAONIOJEHUE, HU3MEpPEHHE, MOJCIUPOBAHHE, JKCIEPUMEHT
(peasbHBIN M MBICIIEHHBIH );

. CleoBaTh TMpaBUJIaM TOJNB30BaHUS XUMHYECKOH Tocyaod W  J1abopaToOpHBIM
obopymoBaHWeM, a TakKke TMpaBUjiaM OOpalieHus] C BEMECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSAMH TI0 BBIITOJIHEHUIO J1a0OPAaTOPHBIX XHUMHYECKHX OIBITOB I10 TIOIYYCHHIO |
cobupaHnio Ta3000pa3HBIX BEMIECTB (BOJOPOJA W KHUCIOPOJA), TPUTOTOBICHUIO PAacCTBOPOB C
onpeAes€HHON MacCOBOM J0JIEM pPacTBOPEHHOTO BENIECTBA, IUIAHUPOBATH M IMPOBOJUTH
XUMHUYECKHE IKCIIEPUMEHTHI 1O PACTO3HABAHHUIO PACTBOPOB IIETOYEH M KHUCIOT C MOMOIIBIO
WHAUKATOPOB (Takmyc, ¢heHondraierH, METUIOPAHK U IPYTHE).

COJAEP/)KAHUE OBYYEHUA
8 KUIIACC

HepBOHa‘laJIbeIe XUMHUYECKHUE TTIOHATHUSHA



[Ipenmer xumuu. Ponb XMMHU B KU3HU 4YEJIOBEKAa. XHMMHUS B CHCTEME HayK. Teina W BellecTBa.
®du3nyecKue CBOMCTBA BEIIECTB. ATpPEraTHOE COCTOsIHUE BemecTB. [loHsATHE 0 MeTOAaX MO3HAHUS B
xuMud. Yuctele BeniecTBa U cmecu. CriocoObl pa3zesieHus: cMecei.

ATOMEBI U MOJICKYIJIBI. Xumudeckue 3aeMEHTBl. CHMBOJILI XMMHUYECKHX DJICMEHTOB. HpOCTBIe n
CJIOJKHBIC BEIICCTBA. ATOMHO-MOJ’ICKy.]'IﬂpHOG YUCHHC.

Xumuaeckast (bopMyna. BajleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa
BCIICCTB. OtHocurenbHas aroMHas macca. OTHOCHUTEIIbHAS MOJICKYJIApHas Macca. MaccoBas mois
XUMHUYCCKOI'O 3JICMCHTA B COCIUHCHUU.

KomunuectBo BemectBa. Moab. MomnspHas Macca. B3aumocBsi3p KoiludecTBa, Macchl M 4Mcia
CTPYKTYPHBIX €MHHUII BeuiecTBa. Pacu€Tol mo hopMynaM XUMHUYECKUX COCTUHEHHI.

Ou3nyecKkue U XUMHUYECKHE SIBICHHS. XUMHYECKas peakius U e€ MPU3HAKU. 3aKOH COXPaHEHHS
Macchl BENIECTB. XMMHUYecKue ypaBHeHHs. Kitaccupukamus XUMUYECKHX peakiuii (COeTuHEHWS,
pasoKeHMS, 3aMeIIeHUs, 0OMEHA).

Xumuueckuit IKcnepumenn:

3HAKOMCTBO C XUMHYECKOH MOCy/I0H, IpaBuiIaMu paboThl B JIaOOpaTopuu U npuémMamMu oopaleHus ¢
7a00paTOpHBIM ~ O0OpPYAOBAaHUEM, H3Y4YE€HHE U ONUCaHMe (U3MUECKUX CBOICTB 00pa3LoB
HEOPraHMYECKUX BEUIECTB, HaOmoIeHNe (pru3ndeckux (IIaBIeHUEe BOCKA, TasHUE JIbJa, PaCTHpPAHHE
caxapa B CTYIIKe, KUIIEHUE U KOHJCHCALUS BOJAbI) M XMMHUUYECKUX (TOPEHHME CBEUYM, IMPOKAINBAHUE
MEIHOW TPOBOJIOKH, B3aUMOJICHCTBHE Mella C KHCJIOTOW) SIBJICHUH, HAONIOJCHHE W OIHMCaHHE
IPU3HAKOB MPOTEKAaHUs] XMMHUYECKMX peakiuid (pas3iiokeHue caxapa, B3aUMOICHCTBUE CEpHOM
KHCJIOTHI € XJIOpHaAoM Oapus, pasznokenue ruapokcuaa meau (II) mpu HarpeBanuu, B3auMojielcTBIE
xene3a ¢ pactBopoM coiu Meau (1), u3ydenne crnocoOoB pa3ieneHust CMeceii: ¢ MOMOIIbIO MarHUTa,
¢unbTpoBaHNE, BBIIAPUBAHHUE, NUCTUIUIALUSA, XpoMmaTorpadus, NpoBeAeHUE OYHCTKU MOBapEHHOM
COJM, HaONIOIEHWE U ONMCAHUE pPe3ylIbTaTOB MPOBEACHUS OIbITA, WIUIIOCTPUPYIOIIETO 3aKOH
COXpaHEHMsI MaCChl, CO3AAHUE MOJIETIE MOJIEKYJI (ILIapOCTEPIKHEBBIX ).

BaskHeiimue NpEeaACTABUTEC/IN HEOPraHUYE€CKUX BEIIECTB

Bo3ayx — cmech ra3zoB. CocraB Bo3ayxa. Kucmopos — anmeMeHT u npocToe BemecTBo. Haxoxnenne
KHUCTIOpoJia B TpHponae, (GU3MYECKMEe W XHMHYECKHME CBOMCTBa (peakiuu ropeHus). OKCUbL.
[Ipumenenue kucimopoaa. CrocoObl MOMyUYEeHUS] KHUCIOPOJa B JAOOPATOPUU M TPOMBIIIICHHOCTH.
KpyroBoport kucnopona B mpupojie. O30H — aloTpornHas MoAU(pUKAIHS KUCIOPOAa.

TemnoBoit 3PpHEeKT XMMUIECKOI pPeaklui, TS PMOXUMHUSCKUE YPABHCHHUS, K30~ U IHJIOTCPMHUCCKUEC
peakiuu. TOMIMBO: yrojib ¥ METaH. 3arps3HEHUE BO3JyXa, YCWUJICHHE MapHUKOBOTO 3(ddekra,
paspylieHre 030HOBOTO CIIOS.

Bonopon — snemeHT M mpocTtoe BemiecTBo. HaxokaeHwe Bogopona B mpupoae, (Qpuandeckue u
XMMHUYECKHE CBOWMCTBA, IPUMEHEHHE, CIIOCO0BI Moay4yeHus. Kucnotel u conu.

MonsipHblii 00bEM ra30B. Pacu€rbl Mo XUMHUUECKUM YpaBHEHUSIM.

®dusnyeckue cBorcTBa BoJbl. Boga kak pactBopurenb. PactBopbl. HackllieHHbIE 1 HEHACHIIIICHHBIE
pactBOpbl. PacTBOpMOCTh BEWIECTB B BoAE. MaccoBas 10Jisl BeLIECTBA B pacTBOpe. XUMHUYECKUE
cBoiicTBa BoAbl. OcHOBaHMs. Posib pacTBOPOB B MPUPOJAE U B KU3HU YesloBeKa. KpyroBopot BOJbI B
npupoje. 3arpsi3HeHUE NMPUPOJIHBIX BOJ. OXpaHa U OUMCTKA TPUPOIHBIX BOJI.



Knaccudukammst HEOPraHUYECKUX COCIUHEHUM. OKCHUIEBL. Knaccudukanms OKCHIOB:
cosieoOpa3yrornire (OCHOBHBIC, KHUCIOTHBIE, aM(OTepHBbIe) U HecojeoOpaszyrommue. HomeHkmaTypa
okcu10B. DU3NYECKHEe U XMMHUECKHE CBOMCTBA OKCUIOB. [loiydeHne oKCHIoB.

OcHoBanwms. Kimaccudukanusi ocHOBaHUWI: MIENOYM W HEpacTBOPHMBIE OCHOBaHWsA. HomeHKIarypa
OCHOBaHMH. PU3MYECKHE U XUMUYECKUE CBOMCTBA OCHOBaHM. [loyueHre ocCHOBaHUH.

Kucnotel. Knaccuduxanus xucnor. Homenknatypa kuciaor. Ou3ndeckue U XMMHUECKHECBONCTBA
kucnor. Psan akruBHoctu metaiuioB H. H. bekerosa. [losmyuenue Kucior.

Comu. Homenknatypa coiieil. @uznueckue 1 XuMuueckue cBoiicta cosed. [lonyuenue coneil.
I'eneTnueckas CBA3b MEXKIy KJIACCAMH HEOPIAaHUYECKUX COCTUHEHUMN.
Xumuueckuit IKcnepumenn:

KayeCTBEHHOE OIpeACICHUE COACp)KaHUS KHCIOpoJa B BO3JyXe, IOJy4deHHe, coOupaHue,
pacrio3HaBaHME€ M M3yYCHHME CBOMCTB KHCIOPOAA, HAOJIOJEHHE B3aUMOJICWCTBUS BEUIECTB C
KHCJIOPOJIOM U YCJOBMSI BO3HMKHOBEHHS M IpEKpallleHusi TopeHus (moxapa), O3HAKOMIIEHHE C
o0pa3laMu OKCHJIOB M ONMCAaHUE MX CBOMCTB, MOJydyeHHE, COOMpaHHe, paclio3HaBaHUE U U3y4YEeHUE
CBOMCTB BOjJIOpoJa (TopeHue), B3ammojencTBue Bojaopona ¢ okcuaoM wmenu (II) (Bo3moxkHO
UCIOJIb30BAaHUE BHJIEOMATEpUANIOB), HaOIrOJeHHE O00pa3loB BELIECTB KOJIMYECTBOM 1 MOIb,
UCCJIEJOBaHUE OCOOEHHOCTEN PACTBOPEHHUS BELLIECTB C Pa3IMYHON PACTBOPUMOCTBIO, IPUTOTOBJICHHE
pacTBOpPOB € ONPEAEIEHHON MAacCOBOM J0JIEM PacTBOPEHHOIO BELIECTBA, B3aMMOJICHCTBHE BOABI C
MeTajlIaMH (HaTpueM U KajblueM) (BO3MOYKHO HCIIOJb30BAaHUE BMJIEOMATEPUAIIOB), UCCIIEIOBAHUE
00pa3lloB HEOPraHWYECKUX BELIECTB pa3IMUYHBIX KJIacCOB, HAONIOJEHUE HW3MEHEHUs OKpacKH
MHAMKATOPOB B pacTBOpax KHUCIOT W Iejoyell, usydeHue B3aumojeiictBus okcuna meau (II) c
pacTBOPOM CEPHOM KHCIOTHI, KHCIOT C MeETalUlaMM, PEakUMi HeUTpanusanuu, IOJyYeHHUE
HEPAaCTBOPUMBIX OCHOBAaHHUM, BBITECHEHHWE OJHOIO METajula APYTMM M3 pacTBOpa COJIM, pELICHHE
HKCIEPUMEHTAJIBHBIX 33/1a4 10 TeMe «BakHelIme Ki1acCbl HEOPraHUUECKUX COSAUHEHUI».

Ilepuoauyecknit 3axkoH u Ilepmoamueckas cucrema xumuyeckux djiaemenros JI. H.
Menpeneesa. CtpoeHne aromMoB. XumMu4Yeckass CBsi3b. OKHC/IUTEIbHO-BOCCTAHOBHTE/bHbIE
peakuun

[lepBrle TOMBITKK KiaccU(PUKAIIMM XUMHYECKHX dSJeMeHTOB. [loHsTHe O Tpymnmax CXOMHBIX
AJIEMEHTOB (ILEJIOYHBIE U IIEJI0YHO3EMENbHbIE METaJUIbl, TAJOTeHbl, HHEPTHHIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTepHbIE OKCUIBI i TUAPOKCHUIBI.

Ilepuonnueckuii 3akoH. llepuomnueckas cucrema xumuueckux 3yemeHTtoB [l M. Menpaeneesa.
Kopotkonepuoanas u nimuaHONEpuoanas Gopmsl [leproandeckoil CHCTEMBI XUMHUECKHUX DJIEMEHTOB
J. U. Menneneesa. Ilepuoael n rpynnbl. @U3HYECKHIl CMBICH IMOPSAKOBOIO HOMEpPA, HOMEPOB
[EpUOJa U TPYIIIbI AJIEMEHTA.

Crpoenue aromoB. CoctaB artoMHbIX snaep. M3otombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
000s0uek aToMoB mepBhIX 20 xumMudeckux eMeHToB llepuoanueckoit cucremsr [1. 1. Menneneena.
XapakTepucTuka XUMHUYECKOTO 3JeMEeHTa Mo ero mnosiokeHuto B Ilepmonnueckoir cucreme /Jl.
N. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHs] paJuyca aToMOB XHMHUYECKHUX JJEMEHTOB, METAJUIMYECKUX H
HEMETAJUTMYECKUX CBOMCTB IO TPYIIaM U IepHoIaM.



3nauenue Ilepuogumueckoro 3akoHa u llepronnueckoil CHUCTEMBI XHUMHYECKHX JJIEMEHTOB IS
pa3BUTHS HayKu U npakTuku. [{. 1. MeHnneneeB — yd4€HbIN U IpakIaHUH.

Xumuyeckasi cBs3b. KoBasieHTHast (MOJSIpHAs M HEMOJIAPHAs) CBS3b. DIEKTPOOTPULIATEIBHOCTh
XUMUYECKUX AJIeMEHTOB. lOHHas CBS3b.

Crenecup okucicHus. OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIC pcakuuu. Hpoueccm OKHCJICHHUA H
BoccTaHOBJICHHUS. OKHCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm

u3ydeHue oOpa3IoB BELIECTB METAIOB M HEMETA/UIOB, B3aMMOJCHCTBHE THAPOKCHAA IMHKA C
pacTBOpamMM KHUCJIOT U IIEJI0YEeH, IPOBEIEHUE ONBITOB, HWILTIOCTPUPYIOIIHUX IIPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peaKluil (TOpEHUE, peaKuu pa3IoKEHUsl, COCTUHEHMUS).

Meoswcnpeomemmnbwie ceasu

Peanuzanus MeXnpeaMETHBIX CBS3€M NPU HW3YYEHUM XMMHUHM B 8 KJIACCE OCYIIECTBIISIETCA 4Yepes
UCIOJIb30BaHUE Kak OOLIMX €CTECTBEHHO-HAYYHBIX IIOHSATHHM, TaKk W TOHATUH, SBISIOIIUXCS
CUCTEMHBIMU I OTACJIBbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01re ecTeCTBEHHO-HAY4YHbIE TIOHATHS: HAy4HBIH (aKT, rUNOTE3a, TEOpPHs, 3aKOH, aHAJN3, CUHTE3,
KJIacCCU(UKALUS, TEePUOJUIHOCTh, HAOIIOICHUE, OJKCIEPUMEHT, MOJCIIMPOBAHUE, W3MEPCHUE,
MOJEJb, SIBJICHUE.

®dwusuka: MaTepusi, aToM, 3JICKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, M30TOIbI, PaIHOaKTUBHOCTD,
MOJICKYJIa, DJIEKTPUUYCCKUI 3apsj, BEIIECTBO, TEIO, 00bEM, arperaTHoe COCTOSHHUE BEIECTBa, Ias,
(bu3nUecKre BEIIMYUHBI, CIMHUIIBI K3MEPEHUS, KOCMOC, TUTaHETHI, 3BE311b1, COJHIIE.

buonorus: porocunres, qpixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MUHEpalbl, TOpPHbIE MOPOJbI, TIOJE3HbIE HCKONAaeMble,
TOIIJIMBO, BOJHBIE PECYPCHI.



TEMATHUYECKOE INTAHUPOBAHHUE 8§ KJIACC

Paspnen Tema ypoka Kon-Bo yacoB

BeeneHue [MNpegmMeT n 3agayun xumunn. C
MeToabl Hayku Xumum 1
MpakTnyeckas pabota Ne1 «[lMpmnembl obpalleHms ¢
nabopatopHbiM obopyaosaHueMm. npasuna Tb npu pabote B
KabuHeTe XmMmm» 1
[MoHaTUA N Teopun xmMmmnm 1

BewectBa 1

XUMU4eckme

SIBNEHUS C

no3uLmn aTOMHO-

MOEKYNsiPHOro

yyYyeHus MoHaTHe «BewecTBo». PUBNYECKME N XMMUYECKME SBNEHNS 1
dun3snyeckme CBONCTBA BELLECTB. 1
AToMbl. Monekynbl. XMMU4EeCKne 3N1eMEHTHI. 1
[MpocTbie 1 CNoXHbIE BELLECTBRA. 1
Xumundeckasa dopmyna. 3akoH NOCTOSHCTBA COCTaBa
BellecTsa. 2
ATOMHO-MONEKYNSIPHOE YYEHNE B XMMUM. 1
Macca atoma. OTHOCMTENbHAs aToMHas macca 1
OTHocuTenbHasa MonekynapHas macca. MaccoBble fonm
311EMEHTOB B COEQMHEHUAX. 2
PelweHune 3agay
YTO NoKasbIBaET XMMUYECKUIA 3HAK 1
Ypok-ynpaxkHeHune 2
Cuctema xummnyeckux anemenToB [1.1. MeHaeneesa 2
BaneHTHOCTb XUMNYECKUX SNEMEHTOB. 2
OnpepneneHne BaneHTHOCTM NO popmMyrie, cocTaBneHne
dopmyr No BaneHTHOCTU 2
KonundyecTso BellecTBa. MonspHasa macca 2
PelweHune 3agay ¢ npyuMeHeHneM NOHATUA «MOfb»,
«MonigpHasa maccay. 1
KoHTponbHas pabota Ne 1 no Teme " lNepBoHavanbHble
XMMUYECKME NoHATMS" 1

XvmMmnyeckune MpusHakn n ycrnosus npoTekaHMa XMMUYECKUX peakLmi.

peaxkuuu. Tennosou spdekT. 1
3aKoH COXpaHeHMs Macchl U SHepruu 1
XnmMunyeckoe ypaBHeHWe 1
Tunbl XMMUYECKNX peaKLmii 2
PacyeTbl N0 XMMUYECKOMY YpaBHEHMIO 2
KoHTponbHas pabota Ne 2 « Xummnyeckas peakumsi». 1

BeuwecTtBa B

npupoae u

TEeXHUKe YucTble BellecTBa 1 cmecu. MeToapbl pasgeneHus cMecen 2
MpakTnyeckasn pabota Ne2 «OuyncTka BeLecTB 2
PacTtBopbl. PacTBopyMOCTb BellecTs 2
KoHueHTpauums pactsopoB. PelleHne 3agay ¢ npyuMeHeHnem
MOHATUS «KOHLEHTPaLNS». 2
MpakTuyeckasn pabota Ne3 «[MpurotoBrneHne pacTBOpPOB C
3a4aHHON KOHLUEeHTpaunemn». 1
0O606uieHne Tembl "BelecTBa B npupoae W TeXHUKe" 2
MpoBepoyHas paboTta no Teme "BellectBa B npupoae u
TEXHUKE 1

MoHaTue o rasax.

Boaayx.

Kucnopoga. 3akoHbl ['en-JTtoccaka n ABoragpo. 1




["opeHue

PeweHune 3agay ¢ npyumeHeHneM 3akoHa ABoragpo 2
Bo3gyx — cmech rasos. 1
OTHOCUTENbHas NIOTHOCTb ra3oB 1
Kucnopoga. Nonyyenne kucnopoaa 2
XnMmyeckme CBOMCTBA U NPUMEHEHME KUCopoaa. 2
MpakTuyeckasn pabota Ne 4 «lMonyyeHue kncnopoaa u
N3y4YeHue ero CBONCTBY. 1
O606ueHne TemMbl 1
KoHTponbHas pabota Ne 3 «["a3bl. 3akoH ABoragpo». 1

OcCHOBHble

Knaccebl

HeopraHN4YecKnx

COeNHEH I Okengpbl. Knaccndmkaumsa okenaos 2
OcHoBaHus. 2
KucnoTbl: cocTtaB n HOMeHKnaTypa 2
Conu: coctaB 1 HOMeHKNaTypa 2
XMM4Yeckne CBOMCTBa OKCUOO0B 2
XUMUYecKkne CBOMCTBA KUCNOT 2
XUMmU4eckme CBOMCTBA OCHOBaHUN. 2
XUMUYecKkmne CBOMCTBA CONEN. 2
["eHeTU4ecKas CBA3b HEOPraHNYECKNX COEOUHEHUN. 2
MpakTnyeckasn pabota Ne 6 «. MiccnegoBaHne CBOMCTB
OKCWAOB, KUCMNOT, OCHOBaHNNY. 1
O606LLeHne TeMbl 2
KoHTponbHas pabota Ne3 no teme: « OCHOBHbIE Knacchl
HEeopraHN4YeCKUX CoeguHEHUNY . 1

CTpoeHue aTtoma.

Mepunogunyeckunin

3aKOH

O.WN.Mengeneesa | CocTaB n xapakTepucTukn atoma. M3oTonbl 1
CoCTOsIHMS 3NIEKTPOHOB B aTOME. 2
MNepunogmyecknii 3akoH 1 nepuognyveckasa cuctema. 3akoH
[0.N.MenoeneeBa 2
XapaKTepucTtmka XMMnU4ecKkoro afieMeHTa. 2
MpoBepoyHas paboTta 1

CTpoeHue

BelecTea XumMmundeckas cBa3b. KoBaneHTHasa cBs3b 2
MoHHasa cBsA3b 2
CteneHb okucnenuns. OKUCNMTENbHO-BOCCTAHOBUTENbHbIE
peakuuu. 2
0O606uieHne Tembl "CTpoeHne atoma. CTpoeHue BellecTBa" 2
KoHTponbHas pabota Ne 4 "CtpoeHne atoma. CTpoeHune
BellecTBa" 1
Kpuctannmnyeckoe CTpoeHue BelecTsa 2

Bogopog u ero

COeINHEH S Bogopon — npocToe BeLWECTBO 2
MpakTnyeckasa pabota Ne7 «[lMonyyeHne Bogopoaa u
nccnenoBaHMe ero CBOMCTBY 1
Boga. lNMepokcng Bogopoaa 2
ObLasn xapaKTep1cTmKa ranoreHoB. XrnopoBoaopoa,

["fanoreHs.l consHasga Kucnora 2
Xnopoeogopoa. ConsiHasa Kucnora. 2
PelweHune 3agay 1 ynpaxHeHUn no XMMnUYeCKnM
YpaBHEHUSAM. 3
MpakTuyeckasn pabota Ne 7" NonyyeHne CONAHOM KUCAOTbI U
ncecnegoBaHne eé cBoncTs” 2




MToroBas koHTponbHas paboTta 3a Kypc 8 knacca 1
PesepBHoe Bpewmsi 4
NTOIO: 102
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