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I[InanupyemMble pe3y/bTaThl 0CBOEHHS MPOrPAMMBI 10 XUMHU
Ha ypoBHe 0CHOBHOr0 00111er0 00pa3oBaHusi

JIMYHOCTHBIE PE3YJIBTATHBI

JImdHOCTHBIE Ppe3yJbTaThl OCBOEHHS MPOTpaMMbl OCHOBHOTO 00IIero o0pa3oBaHUS
JOCTHTAIOTCS B XOJA€ OOy4YeHHs XHMMHU B €IWHCTBE YYE€OHOH M BOCHHMTATEIBHOU
JeSITEILHOCTH B COOTBETCTBHHM C TPATUIMOHHBIMH POCCHMCKMMHU COLMOKYJIBTYPHBIMH U
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, NPUHATHIMH B OOILECTBE MpaBWJIaMU U HOPMaMu
MOBEJICHNSA M CIIOCOOCTBYIOT IpOLIecCaM CaMOIIO3HAHHWSA, CaMOPa3BUTHsI U COLMAIN3aLUU
o0yyarouuxcsi.

JIMuHOCTHBIE PE3YJbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM MO3UTHUBHBIX [ICHHOCTHBIX OPUEHTAIMI U pacIIMpPeHHe OIbITa ACSITEILHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTTUTAHUS:

[EHHOCTHOTO OTHOWICHHS K OTEYECTBEHHOMY KYyJIBTYpPHOMY, HCTOPHYECKOMY U
HAYyYHOMY HACIEAHIO, NMOHMMAaHMs 3HAYEHUS XUMHYECKOW HAyKH B >KU3HH COBPEMEHHOTO
o01miecTBa, CIOCOOHOCTH BIaJI€Th JIOCTOBEPHON MHPOpPMAIUE O MEePEIOBBIX TOCTHKEHUSIX U
OTKPBITUSX MHUPOBOH U OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOMCTBE MHUpa B OOIIECTRA;

2) rpasKIaHCKOro BOCIMTAHUS

MPEJICTABICHHUS O COIMAIBbHBIX HOpPMax M MpaBUIaX MEXIMYHOCTHBIX OTHOILICHHUH B
KOJIJICKTHBE, KOMMYHUKAaTHBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOW, Yy4eOHO-
UCCIICIOBATEIIbCKOW, TBOPYECKOW M JOPYTUX BHAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3HoOOpa3HONW COBMECTHOM JESTENbHOCTH IMPH BBINOJIHEHUU YYE€OHBIX, MO3HABATEIbHBIX
3a]a4, BBIOJHEHUU XHMHUYECKHUX OKCHEPUMEHTOB, CO3JIaHUU YYE€OHBIX MPOEKTOB,
CTPEeMJICHHSI K B3aUMOIIOHMMAHWI0O W B3aUMOINOMOIIM B TIPOIECC€ OTOM yueOHOU
NeSITeTbHOCTH, TOTOBHOCTH OIIEHHBATH CBOE TMOBEJICHHE M TIOCTYIKA CBOMX TOBAapHUIIEH C
MO3UIIMY HPABCTBEHHBIX M MTPABOBBIX HOPM C YUETOM OCO3HAHUS ITOCIEICTBUI TOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHYECKHE TIPEACTABICHUS O BEIIECTBE W XWMHYECKOW pEaKIny,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIOIINE OCHOBY IS
MOHMMAHUA CYIIHOCTH HAyYHOM KAapTHUHBI MHpa, TMPEACTaBIEHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOIbI, B3AUMOCBS3X YeIOBEKa C MPUPOAHON cpesioil, o pou
XMMHHU B TIO3HAHUH ATHX 3aKOHOMEPHOCTEH;

MIO03HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA TOJyY€HHE HOBBIX 3HAHUH 1O XHMHH,
HEoOXouMble UId OObACHEHHs] HaONI0JaeMbIX MPOLIECCOB M SBJICHUH, MO3HABATEJBHOM,
WH(OPMAIIMOHHOW W YUTATENbCKOM KyJNbTYpbl, B TOM YHCIE HAaBBIKOB CaMOCTOSTEIbHOMN
paboThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOW JIMTEPATYpOH, JOCTYHMHBIMH TEXHHYECKUMH
cpeacTBaMu HH(POPMAITMOHHBIX TEXHOJIOTHH;

UHTEpeC K 00yUeHHUIO U MO3HAHUIO, JIF0O03HATEIbHOCTh, TOTOBHOCTh U CLIOCOOHOCTH K
caM0o00pa30BaHMUIO, TMPOEKTHOW W HCCIEeNOBATEIbCKONW JIEATENbHOCTH, K OCO3HAHHOMY
BHIOOPY HATPABICHHOCTH M YPOBHS OOYYEHUS B TAbHEHIIIEM;

4) ¢popMHUpOBaHHS KYJIbTYPHI 3/10POBbSI:

OCO3HaHHME IEHHOCTH >KU3HM, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/0POBBIO,
YCTAaHOBKM Ha 3[I0POBBI 00pa3 >KHW3HM, OCO3HAHHE TMOCIEIACTBUHA U HENPUSATHE BPEIHBIX
npuUBBIYEK (YyHOTPEeOJIEHUS aJKOToJisl, HAPKOTUKOB, KYpEHHs), HEOOXOAUMOCTH COOIIOCHUS



npaBui 0€30MaCHOCTH MPU OOpalIeHWH ¢ XMMUYECKMMHU BEIIECTBAMHU B OBITY W peabHOU
YKU3HU;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K MPAKTHUYECKOMY H3Y4YeHHIO mpodeccuii U TpyAa pas3IudyHOro poja,
YBaXEHUE K TPyAy M pe3yJbTaraM TPYIOBOM AEATEIbHOCTH, B TOM YHCJIE HAa OCHOBE
NPUMEHEHHUS NPEIMETHBIX 3HAHWW 10 XUMHH, OCO3HAHHBIM BHIOOp HMHIUBUAYAIbHOU
TPAaEKTOPUH MPOJOIDKEHUSI 00pa30BaHUs C YUETOM JTMUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K
XUMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEeOHOCTEH, YCHEMIHON mpodecCHoHaANbHON
NESTENIbHOCTH W Pa3BUTHS HEOOXOJMMBIX YMEHUH, TOTOBHOCTh aJanTHPOBAThCS B
npodeccuoHaIbHOM cpere;

6) 9K0JIOrH4eCKOr0 BOCITUTAHUS

9KOJIOTHYECKH I1eJIecCO00pa3Hoe OTHOLIEHHE K MPUPOJE KAaK HCTOYHUKY JKH3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBaHMs, IOHUMaHHE LIEHHOCTH 3[J0POBOr0 U OE30MacHOro oopasa
KU3HH, OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (U3UYECKOMY M MCHXHYECKOMY
3JI0pPOBBIO, OCO3HAHUE IIECHHOCTU COOJIIOICHHS TIPaBHJI O€3011acHOT0 MOBEACHHS IIPH padboTe ¢
BEILECTBAMM, & TAK)KE B CUTYALUSIX, YTPOXKAKOIIUX 3I0POBBIO U KU3HHU JIIOJIEH;

CIIOCOOHOCTH MPUMEHATH 3HAHMS, MOJNydYaeMble MPH W3YYCHUH XUMHH, JJIS PELICHHS
3a/1a4, CBSA3aHHBIX C OKpPYXarlolled MPUPOAHOW CPENOM, M NOBBIILIEHUS YPOBHS
HKOJIOTHYECKOW KYJIBTYpBl, OCO3HAHUS TI00ATBHOTO XapaKTepa SKOJOTHYECKHUX MPOOIIeM H
MyTell MX pEeuIeHUs MOCPEJCTBOM METOJOB XMMHUH, SKOJOTMYECKOIO MBIIUICHUS, YMEHUS
PYKOBOJICTBOBAThCSl UM B [103HABATEIbHOW, KOMMYHUKATUBHON M COLIMATILHON IIPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe meranpeaMeTHBIX PE3yJIbTaTOB BBIACNAIOT 3HAUYKMMBbIE JUIsI (POPMUPOBAHUS
MHUPOBO33pEHUs 00IIIeHAYYHbIE TOHATHS (3aKOH, TeOpHs, MPUHIIMIL, TUIO0Te3a, (aKT, CUCTEMA,
MPOLECC, AKCIEPUMEHT M Jpyroe.), KOTOpbIe HCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX
y4eOHBIX IpeIMeTax U IO3BOJISIOT HAa OCHOBE 3HAHUN M3 ATHX NPEAMETOB (OPMHUPOBATH
MpEJICTaBICHUE O LEJIOCTHOW HayYHOU KapTHUHE MHUpa, U YHUBEpCalbHbIE YUeOHbIE NeHCTBUS
(mo3HaBaTenbHbIE, KOMMYHHUKATUBHBIE,  PETYJSATHBHBIE),  KOTOpble  00ECHEeYHBaIOT
(dopMHpOBaHHE TOTOBHOCTHM K CAMOCTOSTEIbHOMY IUIAHUPOBAHHIO U  OCYILECTBIICHHUIO
y4eOHOMU JesATEeTbHOCTH.

ITo3naBaTebHbIE YHMBepPcaJIbHbIe YUeOHblIe AeliCTBUS

ba3oBble JlornyecKkue AencTBUA:

YMEHMS HCIOJB30BaTh INPUEMBI JIOTUYECKOTO MBIIUIEHUS IPU OCBOSHUM 3HAHUM:
pPacKpbIBaTh CMBICT XUMHUYECKMX TOHATUN (BBLACNATh MX XapaKTEpHbIE MPHU3HAKHU,
YCTaHABIMBATh B3aWMOCBSI3b C JPYIMMHM MOHSTHUSIMM), HCIIOJIb30BATh MOHITHUS JUIs
OOBSICHEHUSI OTHENbHBIX (AKTOB U SBJICHUH, BBIOMpPATh OCHOBAHUSA U KPUTEPUU JUIA
KJaccu(UKaUN XUMUYECKUX BELIECTB U XMMMUYECKHX PEaKLMH, yCTaHABIUBATh MPUUYUHHO-
CIIEICTBEHHBIE CBSI3U MEXAY OOBEKTaMHM H3yU€HHUS, CTPOUThH JIOTMYECKHE PaCCYKICHUS
(MHIIyKTUBHBIE, I€TyKTUBHBIE, IO aHAJIOTHH), AeTaTh BBIBOJbI U 3aKIIOUCHHUS;

YMEHHE MPUMEHSATH B MPOLIECCE TO3HAHUS MOHATHS (IPEAMETHBIE U METANPEAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBbIE) MOJENHU, HCIOJIb3yeMble B XMMHUHU, MPeoOpa3OBbIBATH HIMPOKO
PUMEHSIEMbIE B XMMHH MOJIENIbHbIE MPEACTaBICHUS — XUMUYECKUIN 3HAK (CHMBOJI 3JIEMEHTA),
XuMH4Yeckass (Gopmyia M ypaBHEHHE XUMHUYECKOW peakIuu — TpH peHieHuH ydeOHOo-
MO3HABATENIbHBIX 337a4, C YYETOM OTUX MOJEIbHBIX IIPEICTABICHUN BBIABISTH U
XapaKTepu30BaTh CYLIECTBEHHBIE MPU3HAKU N3YYaEMbIX OOBEKTOB — XUMHUYECKHUX BEIIECTB U
XUMHUYECKHUX PEAKIil, BHIABIATH 00LIME 3aKOHOMEPHOCTH, TPUUNHHO-CIIEICTBEHHBIE CBSI3U U
MIPOTUBOPEYHS B U3yUaEMBbIX MPOLECCAX U SIBICHUSIX.
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Ba3zoBrbIe ncciaenoBareLCKue AeiiCTBHA.

YMEHHE HCII0JIb30BaTh [IOCTABJIEHHBIE BOIPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHMS, a
TaKXKe B KayecTBE OCHOBBI s (POPMHUPOBAHUS TUIOTE3bI IO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKICHHI;

nproOpeTeHue OIbITa MO MJIAHUPOBAHUIO, OPTaHU3ALMM U NPOBEJCHUIO YUEHUYECKUX
HKCIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJIOM IpOIecca, CAMOCTOSTEIFHO IPOTHO3UPOBATh
ero pesyibTar, (opMynupoBaTh OOOOIIEHHS M BBIBOJABI IO pPE3yJibTaTaM HPOBEAEHHOTO
OIIBITA, UCCIIEIOBAHNUS, COCTABIATh OTUET O NMPOJEIIAaHHOMN paboTe.

PabGora ¢ undopmanmeii:

yYMEHHE BBIOMpATh, AHAIM3MPOBATH W HHTEPIPETUPOBATH MH(POPMALUIO PA3TUUYHBIX
BUZOB U (POPM MpEACTaBICHUS, TOTYIaeMYI0 U3 Pa3HbIX UCTOYHUKOB (HAYUHO-IIOMYJISpHAS
JUTEpaTypa XHUMHUYECKOIO COJEp’KaHMs, CHpaBOYHble mocoOus, pecypcbl MHTepHera),
KPUTUYECKH OLICHUBATh IPOTUBOPEUNBYIO U HEIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE NPUMEHSTH Pa3IMYHbIE METObI U 3aIIPOCHI IIPU IIOUCKE U 0TOOpE MH(pOpMaLUU
U COOTBETCTBYIOLUX JaHHBIX, HEOOXOJUMBIX JUIsl BHIIOJHEHUS! YUEOHBIX U IM03HABATEIbHBIX
3ajjady  ONpENeJIEHHOIO THUMa, HNpUOOpeTeHHe OomblTa B  00JAaCTM  HCHOJIb30BAHHUSA
UH(POPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUH, OBJAJCHHE KyJIbTypOl aKTUBHOTO
UCIIOJIb30BAaHUSl PA3JIMYHBIX MMOMCKOBBIX CHCTEM, CAMOCTOSATEIbHO BbIOMpAaTh ONTHUMAJIBHYIO
dopmy mperncraBieHus WHGOPMAMK U WUTFOCTPHPOBATH PEUIaeMbIe 33a]a4d HECIOKHBIMHU
cXeMaMH, AuarpaMMamiu, ApyrumMu opMamu rpauky ¥ X KOMOMHAILUSMY;

YMEHHE HCII0Jb30BaTh M aHAJIM3UPOBATh B Ipoliecce y4eOHON M HCCien0BaTeIbCKOn
NEeSITeIbHOCTH WH(GOPMAIMIO O BIMSHUU TPOMBIIUIEHHOCTH, CEIBCKOTO XO3MHCTBA H
TPAHCIIOPTa HA COCTOSIHUE OKPYXKAIOLIeH MPUPOIHON CPEIbl.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIe 1eiiCTBUS:

YMEHHUs 3ajJiaBaTh BOMNPOCHI (B XoAe Auajgora M (WIM) IUCKYCCHUH) IO CYILECTBY
oOcyxgaeMoil TeMbl, (OpPMYyJIHPOBAaTh CBOMU MPEMAJIOKEHHUS OTHOCHUTEIBHO BBITOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHMS TPEACTABIATH IOJYYEHHBIE PE3yJIbTAaThl IMO3HABATEIBbHON JESITEIBHOCTH B
YCTHBIX M IIMCBMEHHBIX TEKCTax; JejaTb IPE3EHTALUI0 pPE3YyJbTaTOB BBIIIOJHEHUS
XUMHYECKOTO  JKCcrepuMmeHTa (1abopaTopHOTO  OmbITa, JIAOOpaTOpHOM  pabOThI 1O
WCCJIEIOBAHHUIO CBOMCTB BEIIECTB, yYEOHOTO MTPOCKTA);

YMEHHUS y4eOHOr0 COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MMO3HABATENBHON U
UCCIIEI0OBATEIbCKON JIESITEIbHOCTH MPH PEIIeHNH BO3HUKAIOLIMX MpoOJeM Ha OCHOBE ydéra
OOLIMX MHTEPECOB M COIJIACOBaHMS MO3ULIUNA (00CYXIeHHs, OOMEH MHEHUSIMH, «MO3TOBbIE
HITYPMbD», KOOPJIWHAIMSI COBMECTHBIX JCHCTBHI, ONpENeleHHe KpPUTEPUEB IO OILIEHKE
Ka4yecTBa BBIIIOJHEHHOH padoThl U ApyTHE).

PeryasiTuBHbIC yHUBepCaJbHbIC y4eOHbIC NeHCTBHSA:

YMEHHE  CaMOCTOSTEIbHO  ONpEeAeNsATh  ILeNU  JACSITeNbHOCTH,  IUIaHUPOBATh,
OCYUIECTBIISAITh, KOHTPOJUPOBATH M MpPH HEOOXOJUMOCTH KOPPEKTUPOBATH  CBOIO
NesITebHOCTh, BBIOMpaTh Haubosiee 3(P(GEeKTUBHBIE CINOCOObI pelIeHUs Y4YeOHBIX U
MO3HABATEJIbHBIX 337ja4, CAMOCTOSTEIBHO COCTAaBIISTh WM KOPPEKTUPOBATH MPEI0KEHHBIN
QITOPUTM JIEUCTBUN TPU BBHIMOJIHEHUU 3aJaHUIl ¢ Y4ETOM IOJyuyeHHUs HOBBIX 3HAHUU 00
U3y4aeMbIX OOBEKTaX — BEIIECTBaX M PEaKIMsIX, OLIEHWBATh COOTBETCTBUE IOJyYEHHOTO
pe3ysipTaTa 3asBICHHOM LI€JIM, YMEHHME MCIOJIb30BaTh W AaHAJIU3UPOBATh KOHTEKCTHI,
IpeJyiaraéMble B yCIIOBUU 3aJaHUM.

MNPEAMETHBIE PE3YJIbTATDBI



B cocraBe mpeaMeTHBIX pPE3yNbTaTOB IO OCBOCHHIO O00s3aTEIbHOIO COJEpIKAHUS,
YCTAHOBJICHHOTO JaHHOW (enepaabHOi paboyeil MporpaMMoii, BBLIEISIOT: OCBOCHHBIC
0o0y4aromyMUCsT HAay4HbIE 3HAHUS, YMEHHA W CIIOCOOBI ACWUCTBHUI, cnenuduyeckue s
npeaMeTHOW obnactu «XHUMUsS», BUAbl AEATEIBHOCTH IO MOJYYEHHIO HOBOI'O 3HAHUS, €ro
UHTEpIpeTaliy, NpeoOpa3soBaHUI0 M INPUMEHEHUIO B DPA3JIMYHBIX YYE€OHBIX M HOBBIX
CUTyalUsIX.

K xoniy oOyuenus B 8 kjacce mpeMeTHbIE pe3yJibTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpakaTb c(HOPMUPOBAHHOCTb Y 00YHAIOLINXCS YMEHUM:

® PaCKpbIBAaTh CMBICJI OCHOBHBIX XMMHUYECKHMX MOHITHH: aTOM, MOJEKYJIa, XUMHYECKUN
3JIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BELIECTBO, CMECh (OJHOPOJHAs M HEOAHOPOJAHAs),
BAJICHTHOCTb, OTHOCUTEJIbHAS aTOMHAsl U MOJIEKYJISIpHAs Macca, KOJIMYECTBO BELIECTBA, MOJIb,
MOJISIpHAsI Macca, MacCoBas J0JII XMMUYECKOTO 3JI€MEHTa B COCMHEHUH, MOJISIPHBIH 00BEM,
OKCHJ, KHCIIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPHULATEIBHOCTb, CTEIEHb OKHUCIIEHUS,
XUMHYECKass peakuus, KilacCu(UKalus peakuuid: peakuuu COEIUMHEHUS, PpeaKIUu
pa3ioKeHus, peaklMK 3aMEleHUs, peaklMu OOMeHa, 9K30- U SHAOTEPMUUYECKUE DPEAKIIHH,
TerioBol ekt peakuuu, SAPO aToma, IEKTPOHHBIN CIIOH aToMa, aTOMHas OpOHTAb,
panguyc aroma, XMMHMYECKas CBsA3b, NOJIApPHAs W HEIOJIApHAs KOBAJIEHTHAsl CBsI3b, MOHHAs
CBSI3b, HOH, KATHOH, aHUOH, PACTBOP, MaccoBasi 701 BellecTBa (MPOLEHTHAsE KOHLIEHTPALHs)
B PAacTBODE;

® WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMUYECKHUX MOHSITHUM M HNPUMEHATH 3TU
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX MPEBPAILECHUN;

® CTIOJIB30BAaTh XMUMHYECKYI0O CHMBOJIMKY [JIi COCTaBJICHUS (HOpMYN BEHIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUI;

® OIIPEJIENISITh BAJIEHTHOCTh ATOMOB 3JEMEHTOB B OMHApHBIX COCJIMHEHUSX, CTEIECHb
OKHUCJICHHUS JJIEMEHTOB B OHHApHBIX COEIMHEHUSX, MPUHAIJICKHOCTh BEIIECTB K
ompeeIEHHOMY KJIAcCy COeIMHEHHH 1Mo opMysiaM, BU XUMUYECKON CBSI3H (KOBaJECHTHAs U
VOHHAs1) B HEOPIraHUYECKUX COEAMHEHHUSX;

e packpbsiBaTh cMblica Ileproguueckoro 3akona [I. M. MenzaeneeBa: 1eMOHCTpUPOBATH
NOHMMAHHUE TIEPUOJUYECKON 3aBUCUMOCTH CBOWCTB XUMHYECKHMX DJEMEHTOB OT HX
nosioxkeHus B lleproanyecko cucreme, 3aKOHOB COXPAHEHMS] MAacChl BELIECTB, IIOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YU€HHUs, 3aKOHa ABOrajapo;

eONMMCHIBATh M XapakTepus3oBaTh TaOnuuHyto ¢opmy Ilepuonuueckoil cucremsbl
XUMHYECKHX JJIEMEHTOB: pa3jiuyaTh MOHATHS «raBHas mnoArpynna (A-rpynma)» u
«mobounas noarpymnmna (b-rpynmna)», Maibie U 60JbIINE TEPUOIbI, COOTHOCUTh 0003HAUEHMUS,
KOTOpble MMeroTcsi B Tabmuue «llepuonnyeckas cucrema xumuueckux siementos [I. U.
MeHieneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHYECKUX JJIEMEHTOB
(coctaB W 3apsan sAapa, oOllee YUCIIO 3IEKTPOHOB U paclpeiesieHue UX IO 3JIEKTPOHHBIM
CJ0SIM);

e Kjlaccu(hUIMpPOBaTh XUMUYECKUE JIEMEHTHI, HEOPTaHNUECKUE BEIIECTBA, XUMUYECKHE
peaknuu (1o YUCITy U COCTaBY YYaCTBYIOIIMX B PEAKIMU BEIIECTB, 110 TEIUIOBOMY 3D (DeKTy);

® XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME XMMHMUYECKHE CBOMCTBA BEILIECTB PA3JIMYHBIX
KJIACCOB, ITOATBEPXK/1asl ONMCAHUE IPUMEPAMH MOJIEKYJIIPHBIX YPaBHEHUI COOTBETCTBYIOIINX
XUMHUYECKHUX PEaKIIMA;

® [IPOrHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX KaueCTBEHHOI'O COCTAaBa,
BO3MOKHOCTH IIPOTEKAHMS XUMUYECKUX MPEBPALIEHUI B Pa3JIUYHBIX YCIOBUSAX;



® BLIYHCIISITE OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB, MAaCCOBYIO
JOJIF0 XMMHUYECKOTO d3JIeMEeHTa Mo (opMmyse COEAMHEHHS, MAacCOBYIO JOJIO BEIlIeCcTBa B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINU;
® [IPUMEHSITh OCHOBHBIE OINEPAlMd MBICIIUTEIILHON JESITEIIbHOCTH — aHAJIM3 U CHUHTE3,
CpaBHEHHE, OO0OOIICHHE, CUCTEMATHU3AIHI0, KIACCU(UKAINIO, BBISIBICHHE MPUYUHHO--
CIEACTBEHHBIX CBSA3CH — JUISI H3YyYCHUS CBOMCTB BEIIECTB M XUMHUYECKUX PEaAKIUH,
€CTECTBEHHO-HAY4YHbIE METOJbl MO3HAHUA — HAOIIOJEHUE, U3MEpPEHHE, MOJEIHpPOBAHHE,
AKCIIEPUMEHT (peabHbI U MBICIICHHBIH);
eCleIoBaTh TPaBWIAM TIOJB30BAHUS XHMHUYECKOH TIOCYJ0H U  JIabOpaTOpHBIM
o0opysoBaHHEM, a TakKe IpaBHiaM oOOpallleHuss C BEIIeCTBAaMU B COOTBETCTBUHU C
WHCTPYKIHUSMU IO BBITIOJHEHUIO JTaOOPATOPHBIX XUMHUYECKUX OIBITOB IO IMOJYYCHHIO U
coOMpaHHI0 Ta3000pa3HBIX BEMIECTB (BOJOPOJa M KUCIOPOIa), IPUTOTOBICHUIO PACTBOPOB C
onpenenéHHON MaccoBOM [oJiell pacTBOPEHHOIO BEIIECTBA, IJIAHUPOBATh U IMPOBOJIUTH
XUMHYECKHE SKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT C MOMOIIBIO
UH/INKAaTOPOB (JIaKMYC, (heHOIPTATICHH, METUIIOPAHXK U APYTHE).

Conep:xanue y4eOHOIo npeamera
Paznen 1. OcHoBHBIE NOHATHS XMMHH.
[Ipeamer xumuun. XuMusi Kak 4acThb €CTeCTBO3HaHHUsA. BemectBa um ux cpoiicTBa. UucThie
BEILIECTBA M CMecU. MeToabl MO3HAaHUS B XUMHUHU. ODKCIEPUMEHTAIbHBIE OCHOBBI XUMHUHU.
[Tpuemsbl 6e3onacHO# paboTHI ¢ 00OpyAOBaHUEM U BemlecTBaMu. lIpakTudeckas padora Nel:
«3ydyenue cTpoeHus miaMeHm.
Uucteie BemectBa u cMmecd. CrocoObl OYMCTKHM BEIIECTB: OTCTaMBaHWe, (pUIBTpOBaHUE,
BBIMIApMBAHUE, KpUCTaUTU3anus, auctwuisiimus. [Ipaktudeckas paborta: « OuucTka
3arpsi3HEHHON MMOBAPEHHOM COJIN.
®u3nueckue MW XHUMHUUYECKHE SIBICHHUsS. XUMHUYECKHe peakuuu. I[Ipu3Haku XUMHYECKUX
peaklMil U yCI0BUS BOBHUKHOBEHUS U TEUEHUSI XUMUUYECKUX PEaKIU.
ATOMBI, MOJIEKYJIbI M HOHBI. BemiecTBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS.
Kpucrannuueckue u amop¢Hbie BemecTBa. Kpucraminyeckue perieTku: MOHHasA, aTOMHas U
MosekyJisipHas. [IpocTeie W CloXKHBIE BEHIECTBA. XHMHUYECKUH 3JIeMEHT. MeTamibl U
HEMeTaJuTbl. SI3bIK XUMHUHU. 3HAKM XUMHUYECKHX DJIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa
BelecTBa. Xumuueckue ¢hopmyiel. OTHOCHUTEIbHAS MOJICKYJIIpHas Macca. KauecTBeHHBIN 1
KOJTJMYECTBEHHBIM COCTaB BemlecTBa. BeruucieHuss mo xumuyeckuMm (opmynnam. MaccoBas
JIOJISI XUMHUYECKOTO 3JIEMEHTA B CJI0KHOM BEIIECTBE.
BaneHTHOCTh XUMHUECKUX AyieMeHTOB. OnpesenieHre BaJJeHTHOCTH AJIEMEHTOB o popMyliaMm
OuHapHbIX coeauHeHuil. CocTaBlieHHe XUMUYECKUX (opMyn OWHAPHBIX COETUHEHUH IO
BaJICHTHOCTH.
ATOMHO — MOJEKYyJIIpHOE Y4yeHHe. 3aKOH COXpaHeHuss Mmacchl BemecTB. JKu3Hb u
nestenpHOCTh M.B. JIoMoHOCOBa. XuMU4eckne ypaBHEHUs. TUIIBI XUMAYECKUX PEAKIIUM.
Kucnopon. Haxoxnenue B mnpupozae. [lomyuenue xucimopoma B J1a0OpaTopuu |
MpPOMBIIUICHHOCTH. PU3NYecKue U XUMHUYECKHe CBOMCTBa Kucioponaa. ['openue. OKcHIbL.
[Tpumenenue kucnopoaa. KpyroBopor kucnopoma B mpupone. I[Ipaktuueckas pabota:
«Tonmyuenue u cBoicTBa Kuciopoaa». O30H, auloTponus Kuciaopoaa. Bo3nyx u ero cocras.
3amuTa aTMOCHEPHOTO BO3yXa OT 3arpsi3HEHHM.
Bomopon. Haxoxnenune B mnpuponme. Ilomyuenume Bogopoma B jaboparopud U
MPOMBINUIEHHOCTH. Pu3ndeckue ¢ XUMHUYECKHE CBOMCTBa Bojopoja. Bomopom —
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BoccTaHOBUTENb. [IpakTuueckass pabota: «[lomydyeHue BoIOpOAa M HCCIENOBAHUE €r0
CBOMCTB». Mephl Oe3onacHocTH Tipu padoTe ¢ BogopoaoM. [Ipumenenue Bogopoaa.

Bopa. Merozel onpeesieHus1 cOCTaBa BOJIbI — aHAIN3 U CUHTE3. DU3NYECKUE CBOMCTBA BOABI.
Bona B mpupose u crnocoObl €€ O4MCTKH. Alpaius BOJAbl. XMMUYECKHUE CBOWCTBA BOJBI.
IIpumenenue Boasl. Bona — pactBoputens. PacTBopuMoCTh BeliecTs B BoAe. MaccoBast 10uist
pactBopeHHOro BeniectBa. JlaboparopHblil onbiT: «/3MepeHne TemnepaTypbl KUIEHHs BOJbI
C TIOMONIBIO JaTyUMKa TEMIEpaTyppl U TepMoMeTpa». PelleHue pacueTHbIX 3ajad.
KonuuectBennble oTHowmeHus B xuMuu. KommuectBo BemectBa. Moisb. MossipHas macca.
3akoH ABoraapo. MossapHbiii 00beM razoB. OTHOCHTENbHAS TUIOTHOCTH T'a30B. OOBEMHBIC
OTHOILICHHUS TA30B MPU XUMUYECKUX PEAKIUAX.

Baxwneiimme Kiacchl HEOPraHWYECKHX coenuHeHuid. OKCHABI: COCTaB, KiIacCH(UKAIUS.
OcHOBHbBIE U KHUCJIOTHbIE OKcHIbl. HomeHkiiarypa okcujoB. PuU3NUECKHE U XUMHUUYECKUE
CBOICTBA, MTOJYYECHUE U TPUMEHEHUE OKCUJIOB.

I'unpokcunpl. Knaccudukamuss  ruapokcuaoB. OcnoBanus. CocrtaB. Illemoun u
HepacTBOpUMble oOCHOBaHUs. Homenknatypa. @usznueckue M XUMHUYECKHE CBOMCTBA
ocHoBaHui. Peakius Helitpanuzanuu. [lonyuyenue u npuMeHeHne ocHOBaHUM. AMdoTepHbIe
OoKcuAbl U Tuapokcuasl. Jlaboparopuble ombiThl: «Ompenenenne pH pasnuyHbix cpemy,
«Peaknust  Hewrpammzammm»y.  Kucnmotel.  CoctraB.  Knaccudpukanms. HomeHkiarypa.
®u3nyeckue W XUMHYECKHME CBOWCTBA KHCIIOT. BreiTeCcHUTENBHBI PSS  METAJIOB.
[TpakTideckas pabora: «[lomydeHre MEIHOTO KyIIopocay»

Comu. CocraB. Knaccuduxamus. Homenknatypa. @usnueckwe CBOWCTBA  COJICH.
PactBopuMocCTh coneil B Boje. XuMuueckue cBoiicTBa coyieil. CriocoObl MOMydeHHs COJeH.
[Ipumenenue coieil. ['eHeTnueckas CBSI3b MEXKJIY OCHOBHBIMHU KJacCaMU HEOPraHMYECKUX
coenunenuil. [Ipaktuyeckas padora Perienne skcriepuMeHTaIbHBIX 33/1a4 110 TEME.

Pacuernbie 3agaun:

Brruncnenne OTHOCHTENBHOM MOJEKYISIPHOW MaccChl BelmiecTBa mo ¢dopmyne. Boruncnenue
MAacCOBOM JIOJM DJIEMEHTa B XUMHUYECKOM COCIMHEHHUH. YCTAHOBJIEHUE NPOCTEHIIEH
(GbopMyIIBI BEIIECTBA IO MACCOBBIM JIOJISIM AJIEMEHTOB.

Haxoxnenne maccoBoM A0JM PAaCTBOPEHHOIO BEUIECTBA B pacTBOpe. BrrumcieHue
MacChl PAaCTBOPEHHOTO BEIIECTBA W BOJBI JUISI MPUTOTOBJICHHUS PAcTBOpa OMPEACIEHHOMN
KOHIIEHTpalUu.

OOBbEMHBIE OTHOIIIEHUS Ta30B MPU XUMUYECKHUX PEAKIIHIX.

Boruricnenuss mo XuMHUYECKHM YpaBHEHUSM Macchl, 00b€Ma M KOJMYECTBA BEIIECTBA
OJIHOTO M3 MPOJYKTOB PEAKIMU MO Macce MUCXOAHOTO BEIIECTBA, 00BbEMY WM KOJIHUYECTBY
BEILECTBA, COAEPKALIETO ONPEIEIEHHYIO JOJIO IPUMECEH.

Paznen 2. Ilepuogmyeckuii 3aKOH M INEPHOAUYECKAS] CHCTEMAa XHMHYECKHX

sjaemeHnToB JI.U. MenneneeBa. CTpoeHue aroma.
[lepBbie MOMBITKH KIACCU(PUKANA XUMUYECKUX dJeMEHTOB. [IoHITHE O Tpymmax CXOIHBIX
7eMeHTOB. ECTeCTBEHHbIE cEeMeMCTBa IIEJOYHBIX METAJUIOB M TajJoreHoB. biaropojiHbie
ra3sl. [lepuognueckuit 3akon JI.M.Menneneesa. [lepuoanueckas cucrema Kak €CTECTBEHHO —
HayyHas Kiaccu(UKaIus XUMHYECKHX »dJeMeHTOB. TaOmmunas ¢opma mpeacTaBIeHUs
KIacCU(pUKAMKU XUMUYECKHX 3JeMeHTOB. CTpykrypa Tabmumsl «[lepuogudeckas cucrema
xumuuecknx anemeHToB J[.M. MenneneeBa» (kopoTtkas gopma): A- u b- rpymibl, mepuosl.
®u3nYecKuil CMBICI TOPSAKOBOTO JJIEMEHTa, HOMEpa NepHojia, HOMEpa Tpymmbl (IJis
AIIEMEHTOB A-Tpymm).



CtpoeHue atoma: sapo M IJEKTpoHHas oOosiouka. CocTaB aTOMHBIX SAEp: MPOTOHBI U
HeUTpoHbl. M30TOmbl. 3apsii aTOMHOTO sJipa, MAacCOBOE YHUCJIO, OTHOCUTEIbHAs aTOMHAas
macca. CoBpeMeHHast GOpMYTUPOBKA MOHATHUS «XUMUYECCKHUIA STIEMEHT.
DneKTpoHHAas 000J0YKa aroMma: MOHSATHE 00 PHEPreTUYECKOM ypOBHE (IIIEKTPOHHOM CIIOE),
ero €MKOCTH. 3aloJIHEHUE AJIEKTPOHHBIX CJIOEB Y aTOMOB 3JIEMEHTOB MEPBOTO — TPETHETO
nepuo1oB. CoBpeMeHHast (OopMyITHpPOBKa EPUOTUICCKOTO 3aKOHA.
3HaueHue nepuoanydeckoro 3akoHa. Hayunslie noctuxenus .M. Menneneesa: ucnpaniieHue
OTHOCHUTEJIbHBIX aTOMHBIX MaccC, MpEJCKa3aHHWe CYIIECTBOBAHMS HEOTKPBITBHIX AJIEMEHTOB,
MePECTAaHOBKA XUMHYECKHX DJIEMEHTOB B MEPUOIUYECKON cucTeme. JKU3Hb U JesATEIbHOCTD
J.N. Menneneesa.

JdemoHcTpaumnu:
@u3nyecKue CBOKCTBA IIEJIIOYHBIX METAUIOB. B3auMoOJEeHCTBUE OKCHUIIOB HATpHUS, MarHus,
docdopa, cepbl ¢ BOIOH, UCCIEIOBAaHIE CBOMNCTB MOJTYYSHHBIX MPOIYKTOB. B3anmoseiicTeue
HaTpHs U KA ¢ BoJoH. DU3NUECKHEe CBOMCTBA TaJIOTCHOB. B3anMoielicTBUE aIFOMUHUS C
XJIOPOM, OPOMOM U HOJOM.

Paznen 3. CTpoenne BemecTna.
DJIEKTPOOTPULIATEILHOCTh XUMHYECKUX 3JeMEHTOB. OCHOBHBIE BUJIBI XMMHYECKOM CBS3H:
KOBAJICHTHAsT ~ HEMOJIApHAsi, KOBAJICGHTHAs TMOJspHAs, HWOHHAasA. JIeMOHCTpalMOHHBIN
skcriepuMeHT: «Temneparypa maaBjIeHUsI BEIIECTB C PAa3IMUHBIMU TUITAMH KPUCTATUTHYECKUX
pemieTok». BaleHTHOCTh 3J€MEHTOB B CBETE JJIEKTPOHHOU Teopuu. CTEneHb OKUCICHUS.
[IpaBuna onpeeIeHus CTeleHEen OKUCJICHHS 9JIEMEHTOB. OKHUCIUTEIBHO-
BOCCTAaHOBHUTEIbHBIC PEAKITHH.

TemaTuueckoe MJIAHMPOBaHUE Y4eOHOI0 MpeAMETa

Ne Kon-Bo

ypoka Tema ypoka 4acoB

1. [Ipenmer xumMun. XuMus Kak 4yacTb €CTECTBO3HaHMS. BemecTsa u ux 1
CBOMCTBA.

2. ITpaBuna Th. MeTopl mO3HaHUS B XUMHUH. DKCIIEpUMEHTaIbHbIE OCHOBHI | 1
xumud. [1/p Nel. «M3yueHue cTpoeHus miIaMeHn»

3. MeTo bl TO3HAHUS B XUMUHU. DKCIIEPUMEHTAJIbHBIE OCHOBBI XUMUHU. 1

4. Yuctsle BemecTBa U cMecu. CriocoObl pa3jienieHus cMecel. 1

o. [1/p Ne 2. Oumctka 3arpsi3HEHHOM MOBapEHHOM COJIH. 1

6. Duznyeckue U XMMUUECKHE sIBJIeHUSl. XUMHUECKHUE PEAKIIHH. 1

7. ATOMBI U MOJIEKYJIBI, HOHBI. 1

8. BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 1
Kpucramimueckue pemerku.

9. IIpocTsle U CiioXKHBIE BenecTBa. XUMUYECKAN dJIEMEHT. MeTallsl U 1
HEMETAJIBL.

10. S3bIK XUMHH. 3HAKM XUMUYECKHUX JIEMEHTOB. OTHOCUTEIbHAS aTOMHAs 1
Mmacca.

11. 3aKOH OCTOSHCTBA COCTaBa BEIIECTB 1

12. Xumuueckue Gopmynbl. OTHOCUTETbHAS MOJIEKYJISIpHAs Macca. 1
KauecTBeHHBIN M KOJMYECTBEHHBIN COCTAB BEILIECTBA.

13. MaccoBasl 1011 XMMHUYECKOT'0 JIEMEHTA B COEAMHEHHH. 1

14. BaneHTHOCTh XUMHUYECKUX 271€MEHTOB. OnpeiesieHne BaJIEHTHOCTH 1
AJIEMEHTOB 10 (opMysIaM OMHAPHBIX COETUHEHHH.
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15. CocraBieHne XuMU4ecKuX (popMyI1 OMHAPHBIX COEANHEHHH 1O 1
BaJICHTHOCTH.

16. 3aK0H COXpaHEHHS MAaCChHI BEIIECTB. 1

17. XHWMHYECKUE YPABHCHHS. 1

18. Tunbl XUMHYECKUX PEAKIIHHA 1

19. [ToBTOpenue n o6obmenHue mo reme «llepBoHavanbHBIE XUMUUYECKHE
TTOHSITHSD)

20. K/p. [lepBoHayaJIbHBIC XUMHUYECKHUE TTOHSTHSI. 1

21. Kucnopon, ero obmiast xapakTepuCcTHKa U HAXOKJCHHUE B TIPUPOJIE. 1
[Tonyuenne Kucinopoa 1 ero GU3nIecKue CBOWCTBA

22. Xumunueckue corctBa kucinopoja. Oxkcunsl. [lpumenenue. Kpyrosopor | 1
KHCJIOPO/ia B TIPUPOJIC.

23. I1/p Ne3. [TonyueHue u CBONCTBA KMCJIOPOIA. 1

24, O30H. AJIOTpOIUS KUCIOPOIa 1

25. Bo3nyx u ero cocraB. 3ammra atMocepHOro Bo3ayxa ot 3arpsizHeHus. | 1

26. Bomopon, ero o01ias XxapakTepUCTHKA U HAXO0XICHUE B IPUPOJIE. 1
[Tonmyuyenne Boopoaa u ero pusnUecKue cBoicTBa. Mepsl 6€301acHOCTH
pu padoTe ¢ BOJIOPOJIOM

27. XuMHUeCcKue cBOICTBa Bofopoaa. [Ipumenenue. 1

28. I1/p. Ned. «IlomydyeHue BOAOPOIa ¥ HCCIICIOBAHUE €T0 CBOKWCTBY 1

29. Bona. Metoiel onipe/iesieHrst cocTaBa BObI - aHAIM3 M CHHTE3. Boza B 1
MPUPOJIC U CIIOCOOBI €€ OUUCTKHU. AdpaIusi BOJIbI.

30. @uU3NYECKUE U XUMUYECKUE CBOKCTBA BOJIbI. [ [puMeHenue BOIbI. 1
JI/p Ne 1: «M3mepeHue TemMnepaTrypbl KHIICHHUS] BOJIbI»

31. Bopma — pactBopurens. PactBopbl. HackllieHHBIC M HEHACHIIIEHHBIC 1
pactBopbl. PactBopuMocTh BemiecTB B Boje. JI/pNe 2: «3yuenue
3aBHCHMOCTH PACTBOPHMOCTH BEIIECTBA OT TEMIIEPATYPhI».

32. MaccoBast 10Jisi paCTBOPEHHOT'O BEIIECTBA. 1

33. Pemenne pacuetHsix 3a7a4 «HaxoxaeHue MaccoBoi 1011 1
pPacTBOPEHHOTO BEIIECTBA B pacTBOpe. BrruncieHne Macchl
PacTBOPEHHOTO BEIIECTBA M BOJBI I TPUTOTOBIECHHUS pacTBOpa
ONPEEICHHON KOHIICHTPALIMI

34. Pemenue pacuetHsix 3agau «HaxoxaeHne MaccoBoil 1omu 1
pPacTBOPEHHOTO BEIIECTBA B pacTBOpe. BrruncieHne Macchl
PacTBOPEHHOTO BEIECTBA M BOJBI I IPUTOTOBIEHHUS pacTBOpa
ONPEEICHHON KOHIICHTPALIMI

35. [ToBTOpenue u 0606menue no temam «Kucnopony», «Bogopon», «Boma. |1
PacTBOpBI».

36. K/p. Kucnopoa. Bonopoa. Boga. PacTBopsl. 1

37. Monb — eIMHHUIIA KOJIMYECTBA BellecTBa. MoJsipHast Macca. 1

38. Boruncnenus 1o XMMHYECKUM YPaBHEHUSIM. 1

39. 3akoH ABoraJipo. MoJIsIpHBIH 00hEM ra3oB. 1

40. OTHOCHUTENbHAS TNIOTHOCTh T'a30B 1

41. OObeMHbIE OTHOIICHUS Ta30B MPU XUMHUECKUX PEAKLUIX 1

42. Oxcunpl: Kiaccuukanys, HOMEHKIaTypa, CBOMCTBa, MOIydYeHHe, 1
MIPUMEHCHHE.

43. I'mapoxcuasl. OcHoBanus. JI/p Ne 3: «Onpenenenne pH pazauuHbIx 1
cpem.

44, Xumunueckue cBoiictBa ocHoBaHui. JI/p Ne 4: «Peakuumst Heditpanuzanun | 1

45. Kucnotsl. Cocra. Knaccudukanus. Homenknarypa. [lonydyenne kuciot. | 1

46. XHUMHUYECKUE CBOMCTBA KUCIIOT. 1




47. Comu. Knaccudukanuus. Homenkiatypa. CriocoObl OIy4eHuUs CONeH. 1

48. CsoiicTBa coneit 1

49. I'enernyeckas CBSI3b MEXKAY OCHOBHBIMH KJIaCCAaMU HEOPTaHUYECKUX 1
COCIMHEHU I

50. [T/pNe 5. Pemenure skcriepuMEHTANBHBIX 3a1a4 110 TeMe « OCHOBHBIC 1
KJIACChI HEOPTAHMYECKUX COSAMHCHHID)

51. [ToBTOpenue u o6obmEeHne o Teme «BakHeimme Kiracchl 1
HEOPraHWYECKUX COCIMHEHUI

52. K/p. OcHOBHBIE KJIacChl HEOPTaHUYECKUX COCTMHCHUM. 1

53. Knaccudukanms xumuueckux 3aeMeHToB. [lorsTre 0 rpynmax cxogasix | 1
HJIEMEHTOB.

54, [Tepunoanueckuii 3akon [1. V1. Menneneena. 1

55. [Tepnoanueckas TabauIa XUMUYECKUX JIEMEHTOB (KopoTkas popma): A- | 1
u b-rpynnsl, nepuoasl.

56. Ctpoenue atoma. CoctaB aTOMHBIX siiep. M30Tonbl. XuMHYeCKHii 1
AJIEMEHT — BHUJ] aTOMa C OJIMHAKOBBIM 3apsIOM sipa

S7. Pacrnono)xeHue 351eKTpOHOB 10 SHepreTudeckuM ypoBHsM. CoBpemenHas | 1
(hopMyJIMPOBKA IEPUOJTHISCKOTO 3aKOHA

58. 3Ha4YeHUE MEPUOIMYECKOT0 3aKOHA. 1

59. Hayunsie noctrxkenust 1. 1. Menaeneena

60. [ToBTOpenue u 0600menue. [leproaguveckuii 3aK0H U TIEPHOANICCKAS 1
cucrema xumuueckux smemeHToB JI. . Menneneesa. CTpoeHne aToma.

61. DIEeKTPOOTPULIATEIBHOCTh XUMUYECKHX 2JIEMEHTOB 1

62. XUMHYECKas CBA3b. 1

63. KoBajieHTHAst 1 HOHHAS CBSI3U 1

64. BanenTtHocTh u crenenb okucinenus. [IpaBuina onpeneneHus creneHei 1
OKHCJICHUS JICMEHTOB

65. OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIINH 1

66. K/p. Ilepuoanyeckuii 3ak0H U epuoIMdeckas CUCTeMa XUMHUECKUX 1
anemenToB /. 1. Menneneesa. Ctpoenue atoma. CTpoeHue BEIIECTB.
XuMudeckas cBs3b

67. HroroBasi koHTposIbHAs paboTa 3a Kypc 8 Kiacca 1

68. AHaJIM3 UTOTOBOM KOHTPOJIBHON pabOTHI 1
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