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HOACHUTEJIBHAA 3AIIMCKA

[IporpamMma MO XMMHH Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00pasoBaTeIbHOM MPOrpaMMbl OCHOBHOT'O 00IIIero 00pa30oBaHus, IIPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (penepanbHOM paboueld MporpamMmel
BOCIIUTAHUS U ¢ YIETOM KOHIIETIUHU MPENOIaBaHus y4eOHOTO mpeaMera « XuMUsDH)
B 00pa3oBaTeIbHBIX OpraHu3anusix Poccutickoit deneparumu.

[IporpaMmma mo Xxumuu Aa€T TpeACTaBICHUE O IEsAX, O0IIel cTpareruu
oOyueHusi, BOCIUTAHUS W PA3BUTUA OOYYAIOIIMXCS CPEACTBAMH Y4eOHOTrO
npeaMera, yCTaHABIIMBAET 00s13aTeNbHOE peAMETHOE COJIepIKaHHue,
npeaycMaTpuBaeT pacnopeiesieHue €ro Mo KiaccaM M CTPYKTYPHUPOBAHHUE IO
pazesiaM U TE€MaM MPOrpaMMbl MO XHMHUHU, ONPEIETseT KOJUYECTBEHHBIE U
KauyeCTBEHHbBIE XapaKTepPUCTUKHU coJiepKaHus, PEKOMEHYEM Y10
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHU C Y4ETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEJAMETHBIX ~ CBSI3€M, JIOTMKM  Y4eOHOro Mpolecca, BO3PACTHBIX
OCOOEHHOCTEM OOydJarouIuxcsi, OMNpPENeNIIeT BO3MOXKHOCTH MpeaMera s
peayiM3anuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMsSI OCHOBHOWM 00pa3oBaTeIbHOU
IporpaMMbl Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs, a Takke TPeOOBaHUM K
pe3yabTaraM oOy4YeHHUs XUMUU Ha YPOBHE IeJiel U3y4deHUs MPEeIMETa U OCHOBHBIX
BUJIOB Yy4€OHO-TIO3HABATEIHLHOM JESATENBHOCTH OOYYAIOIIETroCs IO OCBOEHUIO
y4e0HOT O COJIep KaHUSI.

3HaHUE XWMHUHU CIYKUT OCHOBOM i (opMUpPOBaHUS MHUPOBO33PEHUS
00ydJaromierocsi, €ro MpeACTaBJICHU O MaTEPUATLHOM EIUHCTBE MUpPA, BAXKHYIO
poOJb UrparoT (GopMUpYyeMble XUMHUEH MNPEJCTaBICHUS O B3aUMONPEBPALICHUSX
SHEPTrUd M 00 DBONIOIUU BEIIECTB B MPUPOJE, O MYTSIX PEUICHUS TII0OATBHBIX
npo0sieM YCTOMYMBOTO Ppa3BUTHUSI UYEJOBEUYECTBA — CHIPHEBOM, JHEPreTUYECKOMH,
MTUTIEBON M KOJIOTUUECKON O€30MacHOCTH, MPOOJIeM 31paBOOXPAHCHHUS.

N3yyenne xumuu:

CIIOCOOCTBYET  peaji3allii  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTHS |
dbopMUpPOBaHUS KYJIbTYPhI IMYHOCTH, €€ 00111e 1 (YHKIIMOHATILHOU TPaMOTHOCTH;

BHOCHUT BKJaJ B (POPMUPOBAHHME MBIIUICHUS U TBOPUYECKHUX CIOCOOHOCTEH
0o0y4Yarommxcs, HaBBIKOB HMX CaMOCTOSITEILHOM  y4yeOHOH  JesTeIbHOCTH,
AKCIEPUMEHTAIBLHBIX M HCCIEI0BATEIbCKUX YMEHUH, HEOOXOAUMBIX Kak B
MOBCETHEBHOM JKU3HU, TaK U B TPO(DECCHOHATBHON e TEeIHHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIsA/1a HA €IMHCTBO MPUPOJIBI U YETIOBEKA, SIBISIETCSI OTBETCTBEHHBIM
3TaroM B OPMUPOBAHUH €CTECTBEHHO--HAYYHON IPAMOTHOCTU OOYUarOITUXCS;



CIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIaJ] B 9KOJOIMYECKOE
oOpazoBaHue 00y4aromuXxcs.

JlaHHBIC HampaBJICHHS B OOYUYCHHH XUMHUHM OOECIICUMBAIOTCS CICM(PUKOM
collepKaHUsl ~ y4eOHOro mpeaMeTra, KOTOPbId  SBJISIETCS  IEIarorMuecKu
aJanTHPOBAaHHBIM OTpaKeHHEM 0a30BOM HAyKHW XUMHH Ha ONPEACIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIEr0 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIONIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX TIOHSITUN XUMHUU, OCHOB
HEOPraHUYEeCKOM XUMHUM W HEKOTOPHIX OTACIbHBIX 3HAUUMBIX TMOHITUH
OPraHU4ECKON XUMUH.

CtpykTypa comepKaHHUsl MPOTrpaMMBbl IO XUMHUH CPOPMUPOBAHA HA OCHOBE
CHUCTEMHOI0 Toaxoja K €€ mzydeHuto. ColepskaHue CKIIAIbIBAETCS W3 CHUCTEMBI
MOHSTUN O XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI OHSATHI O XUMHUYECKOMH
peaknuu. OO0€ O3TH CHUCTEMBl CTPYKTYPHO OPraHM30BaHbl 10 TPUHIMITY
MOCJIEIOBATEILHOTO Pa3BUTHUS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEACTaBICHUN
Pa3HOTr0 YPOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akoHa /. 1. MenieneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YUEHHS O CTPOCHUHU aTOMa U XUMHYECKOMN CBSI3H;

— TpeACTaBICHUNU 00 DJJIEKTPOJUTUUECKON JUCCOLMAIMU BEIIECTB B
pacTBopax.

TeopeTuyeckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE AMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (JAKTOB, PA3BUBAIOTCS MOCIIECOBATEIILHO OT OJHOTO
YpOBHA K Jpyromy, BBITONHSSA (YHKIIMU OOBSICHEHUS W TPOTHO3UPOBAHUS
CBOWCTB, CTPOEHUS W BO3MOKHOCTEH MPAKTUYECKOIO0 MPUMEHEHHS U TMOJYy4ECHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHHU  CIOCOOCTBYET  (DOPMHPOBAHUIO
MPEJCTABJICHUS] O XMMUYECKON COCTABJISIIONICH HAyYHOW KAapTUHBI MHUpPA B JIOTHUKE
e€ CHCTEeMHOW MPUPOAbI, LIEHHOCTHOIO OTHOILICHHUS K HAYyYHOMY 3HAHUIO H
METOJIaM TMO3HAaHWs B Hayke. M3ydeHue XMMHUM MPOUCXOAUT C IPHUBICUYCHUEM
3HAHUW U3 paHee M3YYCHHBIX YUCOHBIX mpeaMeToB: «OKpYKaIIMHUKd MUpPY,
«bunonorus. 5—7 knacce» U «PuU3MKa. 7 KIIACC».

[Ipy wu3ydyeHHUH XUMHH MPOUCXOAUT (HOPMUpPOBAHHE 3HAHUK OCHOB
XUMUYECKOW HayKM Kak OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
NEATEIbHOCTA YE€JI0BEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPHI.
3amaya yd4eOHOro mnpeamera COCTOUT B (DOPMUPOBAHMHM CUCTEMBI XUMHUYECKHX
3HaHUN — BaKHEUIMX (haKTOB, MOHATHM, 3aKOHOB U TEOPETUUECKUX MOJOKECHUH,
JOCTYITHBIX O0OOIIEHUII MHUPOBO33PEHUYECKOTO XapakTepa, s3bIka HayKH, B



OpUOOIICHNM K HAyYHbIM METO/JaM TMO3HAHUS MpPU HM3YUYCHUH BELIECTB U
XUMUYECKUX PeaKIuii, B (OPMUPOBAHNU U PA3BUTHH TMO3HABATEIbHBIX YMEHUHN U
UX TPUMEHEHHH B Yy4eOHO-TIO3HABATEIIbHOM M Y4eOHO-HCCIEeI0BATEIbCKON
NESITEeIbHOCTH, OCBOCHMM NpaBUJ 0€30MacHOro oOpallleHusi C BEIIeCTBaMU B
IMOBCEIHEBHOMU >KU3HU.

[Ipy mM3ydeHHn XMMUU Ha YPOBHE OCHOBHOTO 0OIIIETr0 0Opa30BaHUs BaXKHOE
3Ha4YeHHe NMPUOOPETH TaKUe LEIH, KaK:

— (¢opMuUpOBaHUE MHTEIJIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIbHOMY MPHUHATHIO PEIICHHH,
CHOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU;

— HalpaBJICHHOCTb OOydYeHHsT Ha CHUCTEeMaTHMYecKoe MpHOOIIeHHE
O0y4aroUMXxcss K CaMOCTOSTENbHON IO3HABaTEbHOM JAEATeNbHOCTH, HAYyYHBIM
METOJIaM MO3HaHMs, (OPMUPYIOIIUM MOTHUBAIIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCIIOBUM, CIIOCOOCTBYIONTNX TPHUOOPETCHHUIO 00yJarOIITUMUCS
OTbITa PA3HOOOPA3HOM NEATETHLHOCTH, MO3HAHUS U CAMOMNO3HAHUSA, KIIOUEBBIX
HaBBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), MMEIOLUIMX YHHUBEPCAIbHOE 3HAYCHHE [T
Pa3IUYHBIX BUIOB JESTEIbHOCTH;

— ((opmupoBanue o0mel (QYHKIMOHAIBHOM M €CTECTBEHHO-HAY4YHOU
IrPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATb U OLEHHUBATh SIBJICHUS
OKpYKaroUIero MHpa, UCIOJIb3ysd 3HAHUS M OIBIT, MOJTYYEHHBbIE NMPU HU3YUEHUH
XUMHH, TPUMEHITh WX TPH PEIICHWH TpoOJeM B TOBCEAHEBHOW KHU3HU W
TPYLOBOM NEATEIBLHOCTH;

— (QopmupoBanue y O0Oy4aromMxcsi TYMAHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHHUs [EHHOCTH XHUMHWYECKUX 3HAaHWUW JUIS BBIPAOOTKH DKOJIOTUYECKU
1e1ecO00pa3HOro TMOBeNeHUsT B OBITY M TPYAOBOM JEATENBHOCTH B IENAX
COXPAHEHHUSI CBOETO 3/I0POBbS U OKPYKAIOIIECH TPUPOTHOU CPEABI;

— pa3BUTUE MOTUBAIMM K OOYUYEHHIO, CIIOCOOHOCTEN K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHMIO Ha OCHOBE YCBOCHHS OOIICYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIs W HANpaBICHHOCTU AabHEHIIEro
o0yJeHus.

OOmiee yucno 4YacoB, OTBEAEHHBIX ISl H3YyYEHUS XUMUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusi, cocTaBiseT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).

IINIAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XNUMHUHU HA YPOBHE OCHOBHOI'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI



JIm4HOCTHBIE pPE3yJbTaThl OCBOCHMSI MPOrPAMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHUsl JOCTUTAIOTCA B XOJ¢ OOYy4eHHS] XUMUU B €IUHCTBE Y4EOHOU W
BOCTIMTATEJIbHON NEATEILHOCTH B COOTBETCTBUHU C TPAJAUIIMOHHBIMUA POCCUHCKUMHU
COLIMOKYJIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, TPUHSATHIMU B
oOIIecTBe TpaBWIaMW W HOPMAMHU TIOBEJACHUS M CIIOCOOCTBYIOT IIpolieccaM
CaMOIIO3HAHMSI, CAMOPA3BUTHS M COLUATN3AIUN 00YyJarOIUXCsl.

JImaHOCTHBIE  pe3yNbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYArOIIMXCS
PYKOBOJICTBOBAaTbCS ~ CHCTEMOW TIO3UTHUBHBIX IICHHOCTHBIX OpPHUCHTAllMA U
paciMpeHue OrbITa JSSTEIHHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCITUTAHUS

IIEHHOCTHOT'O OTHOIIEHUSI K OTEUECTBEHHOMY KYJIBTYPHOMY, UCTOPUUIECKOMY
W HAaydHOMY HACJIEIUI0, TIOHWMAHHS 3HAYEHUS XUMUYECKONW HAyKW B KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(MOpMAaILHEl o
MEePEIOBLIX JOCTIKCHUSIX W OTKPBITHUSX MHPOBOM M OTCUYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUPA U OOIIECTBA;

2) rpa’kIaHCKOT0 BOCTIMTAHUSI:

MPEICTAaBIICHUS O COIUAIBHBIX HOPMaxX H TIPAaBWIIAX MEKINIHOCTHBIX
OTHOIICHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIIEIOBATENBLCKOM, TBOPYECKOM W JPYrUX  BHJAX
JIESITeNTbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HON COBMECTHOH MAESTEIbHOCTH TIPH
BBITIOJTHEHUW YYE€OHBIX, IT03HABATEIILHBIX 3a7a4, BBITOJHCHUN XHUMHUYECKUX
AKCIIEPUMEHTOB, CO3JIaHNHN YUE€OHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOTIOHUMAHHIO
M B3aMMOIIOMOIIM B TMPOIECCe OTOH Yy4eOHOW MAEeSATEIHHOCTH, TOTOBHOCTHU
OIICHMBATh CBOE TIOBEACHUE M TIOCTYIIKM CBOMX TOBApUIIEH C ITO3UIIHH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHS TIOCTEACTBUIN MOCTYIKOB;

3) HeHHOCTH HAYYHOI 0 MO3HAHMS:

MHUPOBO33PEHUYECKUE TPEJCTABICHUS O BEIIECTBE M XUMHUYECKON pEaKInu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM WM COCTABIISIOIIHEC
OCHOBY JIJIl IOHMMaHUsI CYITHOCTH HAYYHOW KapTUHBI MUpA, MpelCTaBleHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS TPUPOJIBI, B3aUMOCBS3IX YEIIOBEKA C
IPUPOIHOMN CPENIOH, O POJIM XUMHH B TIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABaTEILHBIC MOTHBBI, HAIIPABJICHHBIC HA TMOJYYCHHE HOBBIX 3HAHUU TI0
XUMUH, HEOOXOJUMBIC 1Ji1 OOBSICHEHHUS HAOJIO/IaeMbIX IMPOIECCOB U SBJICHUH,
MO3HABaTEIbHOW, WH(OPMAIIMOHHON M YHUTATENbCKOW KYJIbTYpPhl, B TOM 4YHCJIE
HABBIKOB CaMOCTOSITEJIbHOM paboOThl ¢ Y4eOHBIMH TEKCTaMH, CIPAaBOYHOU
JUTEPaTypoOil, JOCTYNMHBIMU TEXHUYECKUMU CpPEJACTBaMH HWHOOPMAIIMOHHBIX
TEXHOJIOTHM;

WHTEpeC K OOYYEHHI0O M TO3HAHUIO, JFOO03HATEILHOCTb, TOTOBHOCTh U
CIOCOOHOCTh K caM0oOpa30BaHUIO, TPOEKTHOH W  HCCIEAOBATEIbCKOU



JESITENbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJICHHOCTH W YPOBHS OOYy4EHHS B
JIaJIbHCHUIIIEM

4) dpopmMupoBaHus KyJbTYPbl 310POBb.

OCO3HAaHWE IIEHHOCTH >KU3HH, OTBETCTBEHHOIO OTHOIIEHUSI K CBOEMY
3I0pOBbIO, YCTAHOBKHM Ha 370POBBIA 00pa3 >KM3HU, OCO3HAHHME IOCIEACTBUN H
HENPUITUE BPEAHBIX MPUBBIUEK (YIIOTPEOICHUS aJIKOT0JIs, HAPKOTUKOB, KypEeHHs),
HEOOXOJUMOCTH COOMIOACHUSI TpaBWil O€30MAaCHOCTH TIPH  OOpaIEHUU C
XUMUYECKUMHU BEIIECTBAMHU B OBITY U peaJIbHOM KU3HU;

5) Tpy10BOIr0 BOCTIMTAHUSI:

MHTEPEC K MPAKTUYECKOMY M3yUYEHUI0 podeccuid U Tpyaa pa3iuyHoOro poaa,
YBAXEHUE K TPYAY U pe3yibTaTaM TPYAOBOU NESITEIbHOCTH, B TOM 4YHUCIE Ha
OCHOBE TMIPUMEHEHUs TMPEIMETHBIX 3HAHWUN TIO0 XWMHUH, OCO3HAHHBIH BBIOOD
UHUBUYaJIbHON TPACKTOPUH MPOJOJKEHUS 00pa30BaHUsI ¢ YU4ETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEeOHOCTEH,
YCIEIIHON MPOPECCUOHAIBHON NESITEIIbHOCTU U PA3BUTHUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH a/IalITUPOBATHCS B MPO(ECCHOHATILHOM Cpeie;

6) 3K0J10rM4ecKOro BOCHUTAHMSA:

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOILIEHUE K MPHUPOJIE KaK HCTOUYHUKY
KU3HHU Ha 3emJie, OCHOBE €€ CYILeCTBOBAaHMS, IOHUMAHUE LIEHHOCTH 3J0POBOr0 U
Oe3omacHOro o00pas3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(U3MYECKOMY U TICUXMYECKOMY 3I0POBBIO, OCO3HAHHUE IIEHHOCTH COOJIOJEHUS
paBMJI 0€30MACHOTO TTOBEICHUS TIPU paboTe ¢ BEIECTBAMU, a TAK)KE B CUTYAITUsX,
YTPOXKAIOLIUX 3I0POBBIO U )KU3HHU JIFOAEH;

CIIOCOOHOCTH TMPUMEHSITh 3HAHUSI, TOJIydaeMble MPU MU3YYECHUU XUMHH, JJIs
pELIECHUS 3a/1a4, CBSI3AHHBIX C OKPYXKAIOIIEH MPUPOAHOU CPENOM, JJISI OBBILLICHUS
YPOBHSA  DKOJOTMYECKOM  KYJbTYpbl, OCO3HAaHUS TIJIOOAIBHOTO  XapakTepa
AKOJIOTHYECKUX TPOOJIeM M TMYTeH WX PEIIeHHS MOCPEACTBOM METOJO0B XUMHH,
AKOJIOTUYECKOT0 MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAThCS UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOM U COLIMAJILHOM MIPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX pPE3yJbTaTOB BBIJACIAIOT 3HAYUMBIC JUIS
dbopMHUpPOBaHUS MHUPOBO33PECHUSI OOIICHAYYHBbIE TOHATUS (3aKOH, TEOpHs,
MPUHIMI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOpbIe
UCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax U IMO3BOJIAIOT Ha
OCHOBE 3HaHWI U3 3TUX MNPEAMETOB (OPMUPOBATH MPEJICTABICHUE O LEJIOCTHOM
HAyYHON KapTHHE MHUpA, U YHUBEpCAIbHbIC y4eOHbIE eUCTBUs (TIO3HABATEIbHbIC,
KOMMYHHUKATHUBHbIE, PEryJISITUBHBIE), KOTOpble OOECIeYnuBalOT (OpPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYILECTBJICHHUIO Yy4eOHOM
NEeATEIbHOCTH.



ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIEC YYeOHbIE 1eHCTBUSA

ba3oBble JJoruueckue 1eMCTBUS:

YMEHHSI MCIOJb30BATh MPHUEMBI JIOTMYECKOTO MBIIIJIEHUAS MPU OCBOCHUHU
3HAHUM: PACKPBIBATh CMBICII XMUMHYECKUX MMOHATHH (BBIACIATH UX XapaKTEePHBIC
MPU3HAKW, YCTAHABIMBATH B3aUMOCBS3b C JAPYTMMH TMOHSTHSMU), UCIOJIH30BAThH
MOHATHS JIJI1 OOBSICHEHUS OTJCIbHBIX (DAKTOB M SBJICHUM, BHIOMPATh OCHOBAHUS U
KpUTEpUU IS KIacCU(DUKAIMK XUMHYECKHUX BEIICCTB M XUMHUYECKHX PEAKIIHH,
yCTaHABJIMBAaTh TMPUYUHHO-CIICJICTBEHHBIC CBSI3U MEXIYy OOBEKTaMU HU3Y4YCHUS,
CTPOUTH JIOTUYECKHUE PACCYXACHUS (MHAYKTUBHbBIC, NENYKTHUBHbIE, 10 aHAJIOTUH),
JIeJaTh BBIBOJIBI M 3aK/IIOUCHHUS,

YMEHUE TMPUMEHITh B TIPOLIECCE MO3HAHUS TMOHATUS (TIPEAMETHBIE W
METaNnpeIMETHbIC), CHMBOJMYECKHUE (3HAKOBBIE) MOJIENU, UCIIOJIb3YEMbIE B XUMUU,
npeoOpa3oBbIBaTh IIMPOKO MPUMEHSEMbIC B XUMHUU MOJCIbHBIC MPECTABICHUS —
XUMUYECKANA 3HAK (CHMBOJI JJIEMEHTa), XUMHUYecKas (opmymna W ypaBHEHUE
XUMHUYECKOW PEaKIUM — MPH PEIICHUH y4eOHO-TI03HABAaTEeNbHBIX 3a7a4, ¢ y4ETOM
3TUX MOJIEIBHBIX MPEACTABICHUN BBIABIATh U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKU U3y4aeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUYECKUX PEaAKIUH,
BBISIBIIATH ~ OOII[ME  3aKOHOMEPHOCTH, IPUYMHHO-CICACTBEHHBIC CBSI3HM W
MPOTUBOPEUHS B U3YUAEMbIX MPOLECCaX U SIBICHUAX.

ba3oBble ucciaenoBarebCKue 1eMCTBUS.

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOINPOCHI B KAYE€CTBE WHCTPYMEHTA
MO3HAHMSA, a TaKXKe B KauyeCTBE OCHOBBI JJi1 (DOPMHPOBAHHS THUIIOTE3BI IO
IIPOBEPKE MPABUIBHOCTH BbICKA3bIBAEMBIX CYKICHUH;

npuoOpeTeHue OIbITa MO TUIAHUPOBAHUIO, OPraHW3alluk M TMPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOmogaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro pe3ysbTaT, PopMyaupoBaTh 00OOIICHUS U
BBIBOJIBI 110 PE3YJIbTATaM MPOBEAEHHOTO OMBITA, UCCIICIOBAHUS, COCTABIATh OTYET
0 MPOJIETaHHOM padoTe.

Pabora ¢ undgopmanmeii:

YMEHHE BBIOWpaTh, AHAIU3UPOBATH M HMHTEPIPETUPOBATH WHQPOPMAITUIO
Pa3IUYHBIX BUJOB U (OPM MPEICTABICHHS, TTOTYy4aeMyI0 U3 pa3HbIX UCTOYHUKOB
(HaygHO-TIOMYJIApHAsT  JIUTEpaTypa XUMUUYECKOTO COJEp)KaHUs, CIIPABOYHbBIC
nocobusi, pecypchl MHTepHETa), KPUTUUECKH OIEHUBATh MPOTUBOPECUUBYIO U
HEJIOCTOBEPHYIO MH(OPMAIIHIO;

YMEHUE MPUMEHATHh PA3IMUHBbICE METOJIBI U 3alpOoChl MPHU MOUCKE U OTOOpE
uHpOpMallMM W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOMMMBIX ISl BBIMOJTHEHUS
y4eOHBIX M MO3HABATEJIbHBIX 33/1au OMPEIeNEHHOr0 TUIA, MPUOOPETEHHUE OIbITA B
00JJaCcTH  HMCMOJIb30BaHUSI  MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYPOW aKTUBHOTO MCIIOIb30BAHUS PA3JIMUHBIX TOMCKOBBIX CUCTEM,



CaMOCTOSITEJILHO BBIOMPATh ONTUMAIbHYIO (POpMY TpescTaBieHuss HHGOpMaluu U
WUIFOCTPUPOBATh pEIIAEMbIE 3aJladyd HECIOKHBIMU CXEMaMH, JharpaMMamu,
apyrumu popMaMu rpauku U UX KOMOMHALUSIMY;

YMEHHUE UCHOJb30BaTh M aHAJU3UpOBaTh B Ipolecce YyuyeOHOW U
UCCIIEIOBATENbCKON AESATENbHOCTH MH(DOPMAIMIO O BIUSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO35IMCTBA M TPAHCIIOPTA HAa COCTOSTHUE OKPYXKAOUIEH NPUPOJHOU
Cpelbl.

KoMmyHHKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUA:

yMEHUs 3aJaBaTb BONpOCHl (B XoAe aAuaiora W (WiaM) AUCKYCCHM) IO
CyLIECTBY  OOCyXJIaeMOW  TeMbl, (OPMYIHUpPOBaTH CBOU  MPEIJIOKECHHUS
OTHOCHUTEJIBHO BBIITOJIHEHUSI PEIOKEHHOM 3a]1a4H;

YMEHHUS  NPEACTaBIATh  MOJYYEHHBbIE  pe3yibTaTbl  MO3HABATEIbHOU
NEATEIbHOCTAY B YCTHBIX M NMCBMEHHBIX TEKCTaxX; JeJaTh MPE3CHTAIUIO
pPe3yJIbTAaTOB BBIMOJHEHUS XUMHUYECKOTO SKCIIEpUMEHTa (J1TaOOpaTOpPHOTO OMbITA,
1a0opaTopHO pabOThI MO UCCIEAOBAHUIO CBOMCTB BEUIECTB, YU€OHOTO MPOEKTA);

YMEHUA Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATENLHOM M HMCCIIEJOBATEIbCKOM  AESATENIbHOCTH  MPU  PELIECHUU
BO3HHMKAIOUIUX MpOOJEM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB M COTJIaCOBaHUS
no3unuii (00CyXkeHns, OOMEH MHEHUSIMHU, «MO3TOBBIC IITYPMbI», KOOPAUHAIUSA
COBMECTHBIX JICWCTBHII, OIpENEICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHCHHOM pabOThI U APYTHE).

PeryasiTuBHbIe YHUBepPcaJibHbIe y4eOHbIE 1eHCTBUS:

YMEHHE CaMOCTOSTEJIBHO OIPEAENATh LENH JEATEIbHOCTH, ILIAHWPOBATh,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U IMPH HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
NeSITENHbHOCTD, BEIOMpaTh Hanbosiee 3(HEKTUBHBIE CIIOCOOBI PEIICHUST YICOHBIX U
MIO3HABATENbHBIX 33Ja4, CaMOCTOSITEJIbHO COCTaBIIATh WM KOPPEKTUPOBATH
IIPEVIOKEHHBIA AITOPUTM JACHUCTBUM MNPHU BBINOJHEHWM 33aJaHUM C Y4ETOM
MOJy4YeHUS] HOBBIX 3HAHUN 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHUSX,
OLICHUBATh COOTBETCTBHUE ITOJIYYEHHOIO pE3yJbTaTa 3asBICHHOW LEIU, YMEHHE
HCITI0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEJIaraéMble B YCIOBUH 3a/1aHHM.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeAMETHBIX pPE3YJbTaTOB II0 OCBOCHHIO 0053aTEIbHOTO
COJIEpP)KAaHMsI, YCTAHOBJIEHHOIO JaHHOM (denepaibHONM pabdoueil mporpammoi,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4yHbIE 3HAHUS, YMEHHUS U CIOCOOBI
nercTBuil, crnenuduueckue 1 OPEeAMETHOM o0ysactTh  «XUMHS», BHUJbI
NEATENbHOCTH IO  IOJYYEHUIO HOBOIO  3HAHUA, €ro  MHTEPHpPETaluH,
npeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYALIHSIX.

K xoH1y oOyuenus B 8 kiacce npeqMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJaIOIIUXCST YMEHUI:



pPacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX IMOHSTHUH: aTOM, MOJEKYIa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO, CMECH
(omHOpONIHAS U HEOAHOPOJIHASA), BAJIECHTHOCTh, OTHOCUTEIbHASL ATOMHAs U
MOJIEKYJISIDHAsi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi J10JI1 XMMUYECKOT0 3JIEMEHTA B COEAMHEHUU, MOJISIPHBII 00BEM,
OKCHJ, KHCIIOTa, OCHOBAHHWE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHUS, XUMHUUYECKasl peakilus, KiacCUpUKAIMs pPEaKIui: peakiuu
COCIMHEHHUS, PEaKUUU pa3lIokKEHUs, PEAKIUU 3aMEIIEHUs, peaKluu
oOMEHa, HK30- M PHJIOTEPMHUUECKHE PEAKIINH, TETJIOBOM 3 EKT peakiium,
SAIpO aTroMa, JJICKTPOHHBIM CJIOM aToMa, aToMHas OpOuTalb, pPaTUYC
aToOMa, XMMHUYECKasl CBS3b, MOJSIPHA W HENOJSIpHAs KOBAJIEHTHAs CBS3b,
WOHHAs CBs3b, MOH, KaTHOH, aHWOH, PacTBOP, MaccoBasl JOJs BELIECTBA
(mporieHTHas: KOHIEHTPALIMSI) B paCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHYECKHX TOHATHH U
MIPUMEHSITh 3TU MOHATHUS IIPU ONMCAHUM BELIECTB U UX MPEBPAICHHUII;
UCIOJb30BaTh XMMHUYECKYI0 CHMBOJIMKY [UISI COCTaBJieHHUS (HopMyll
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIIHM;

OIpEAEIIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENEHb  OKUCJEHUS  J3JEMEHTOB B  OWMHApHBIX  COEIMHEHUSX,
IIPUHAJIEKHOCTh BEIIECTB K ONPEAECIEHHOMY KJIacCy COEAUHEHUH II0
dbopmyiaMm, BHUJ XMUMHUYECKOM CBSI3M (KOBaJCHTHAs U HOHHAs) B
HEOPraHUYECKUX COCIUHEHUSX;

packpbiBaTh cMmbIci [lepuonnueckoro 3akona J[. M. Mennaeneesa:
JIEMOHCTPUPOBAaTh TMMOHUMAHUE TEPUOAMYECKON 3aBHCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT WX NOJIOKEHHs B Ilepmonnueckoil cucTteme,
3aKOHOB COXPAaHEHHUS MAacChl BEUIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHUSI, 3aKOHa ABOraapo;

ONMCHIBATh U XapakTepu3oBaTh Tabmmunyto Gopmy Illepruomnyeckoit
CUCTEMBl XUMHUYECKMX DJJIEMEHTOB: pa3/inyarh IMOHATUA «IJIaBHAs
noarpynna (A-rpymmna)» u «nodounas noarpynna (b-rpymnma)y, mansie u
OoJbIIME TEPUOAbl, COOTHOCUTH O0O3HAYEHHS, KOTOpbIE HMEIOTCS B
tabmuue «llepmonuueckas cucrtema xumuyeckux siemeHto J. H.
MenpneneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps]l sAApa, 00Illee YUCIIO 3JIEKTPOHOB
U pacrpeesieHne UX MO0 3JIEKTPOHHBIM CIOSIM);

KJIACCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HECOPraHMUYECKUE BEIECTBA,
XUMHUYECKUE PEAKIUU (M0 YUCIY M COCTAaBY YYACTBYIOIIMX B PEAKLHH
BELIECTB, MO TEMIO0BOMY 3D (PeKTy);



XapaKkTepu3oBaTh (OMHUCHIBATH) OOIME XUMHYECKHUE CBOWCTBA BEILECTB
pPa3IUYHBIX KJIACCOB, MOATBEPHKAsl ONMKHCAHUE IPUMEPAMU MOJICKYIISIPHBIX
YPAaBHEHHUM COOTBETCTBYIOIINX XUMAYECKUX PEAKINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOT'O
COCTaBa, BO3MOXKHOCTH TIPOTEKAHUSI XUMUUYECKUX TPEBpallleHUd B
pPa3UYHBIX YCIOBUSIX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO W MOJSPHYHO MaccChl
BEILIECTB, MAaCCOBYIO JIOJII0 XMMHYECKOro JdjieMeHTa 1o ¢opmyse
COEJIMHEHUS, MaCCOBYIO JIOJIIO BELIECTBA B pacTBOPE, MPOBOJIUTH PACUETHI
110 YPAaBHEHUIO XUMUYECKON PEaKIIuu;

MPUMEHSITh OCHOBHBIE OINEpaIliy MBICIUTEILHON ESITEIbHOCTH — aHaIU3
W CUHTE3, CpaBHEHHE, O0OOIICHHE, CHCTeMATH3aIuio, KIacCU(PHUKaIUIO,
BBISIBIICHHE MPUYMHHO--CJIEACTBEHHBIX CBSI3€H — [JIl MU3YyYEHHS CBOWCTB
BEIIECTB W XUMHUYECKHX PEAKIUM, €eCTECTBEHHO-HAYYHbIC METObI
MO3HAHUS — HAONIOZICHUE, W3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHbBIN U MBICIICHHBIN);

CIeAOBaTh  IpaBWJaM  MOJb30BAHUS  XHMHUYECKOM  MOCYOOM W
nabopaTopHbiM 000OpYJOBaHUEM, a TaKKe IMpaBuiIaM OOpalleHus C
BEILIECTBAMU B COOTBETCTBHUM C HWHCTPYKUMUSIMA TO BBIIOJHEHUIO
7a00paTOPHBIX XHUMHUYECKUX OIBITOB IO TIOJYYCHHI0O W COOUpaHUIO
ra3zoo0pa3HbIX BeENMIECTB (BOJAOpOJAa U KHUCIOPOAa), MPUTOTOBICHUIO
pPacTBOPOB C OIPEIECIEHHON MacCCOBOM JI0JEH PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBaTh W MPOBOAUTH  XUMHUYECKHE  AKCHEPUMEHTHl MO
pPacro3HaBaHUIO PACTBOPOB IIEIOUYEH U KUCIOT C TTIOMOIIbIO MHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U JPYTUe).

K xoHIy 0OyueHus B 9 kiacce npeMeTHbIE Pe3yJibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXaTh CPOPMUPOBAHHOCT Y 00YHAIOLIUXCSA YMEHHIA:

pacKpbpIBaTb CMBICII OCHOBHBIX XMMHWYECKUX IOHSATHH: XUMHWYECKUU
DJIEMEHT, aTOM, MOJIEKYJId, WOH, KaTHOH, aHWOH, IPOCTOE BEUIECTBO,
CJIOKHOE BEIIECTBO, BAJIEHTHOCTB, JJIEKTPOOTPULIATENBHOCTD, CTEIIEHb
OKHCIICHUS, XUMHUYECKasl peaklus, XUMUUecKasi CBsA3b, TEIIOBOM 3P ekt
peakuuMyd, MOJb, MOJSIPHBIM  OOBEM,  pacTBOp,  BJIEKTPOJUTHI,
HEAJIEKTPOJIMTBL, AJEKTPOJIUTHYECKAS IUCCOLMALNS, PEAKIUU HOHHOTO
oOMeHa, KaTaau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U
HeoOpaTUMbIe PEAKUUU, OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIUH,
OKUCIIUTEIb,  BOCCTAHOBUTENb,  OKHCIEHWE U  BOCCTAaHOBJICHUE,
aoTponusi, aM(pOTEpHOCTh, XUMHUYECKasi CBS3b (KOBaJEHTHasl, NOHHasi,
MeTa/lInyecKas), KpUCTAJUIMYecKas pelmérka, KOppo3usi METaJUIOB,



CIUIaBbl, CKOPOCTb XHMHUYECKOW pEaKIUu, MPEACIbHO JIOIMyCTUMAS
koHueHTpauus 111K Beniecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKHX [OHATUA H
MIPUMEHSIThH 3TU MOHATHUS IIPU ONMCAHUM BEUIECTB U UX MPEBPAICHHUII;
UCIOJIb30BaTh XUMUYECKYI0 CHMBOJIMKY [JJIsl COCTaBJeHUs (opMyl
BEILIECTB U YPABHEHUU XUMHUUYECKUX PEAKLIHM;

OIPEAEIIATh BAJICHTHOCTh U CTENIEHb OKUCICHUSI XUMUYECKHUX JJIEMEHTOB B
COCMHEHHUAX pPa3JM4YHOrO0 COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KIJIACCY COCAWHEHUW Mo (GopMmynaM, BUI XUMHUYECKOU
CBSI3M (KOBAJICHTHAsl, WOHHAsg, METAJUINYECKas) B HEOPraHUYECKUX
COCAMHEHUSIX, 3aps] MOHA MO0 XUMHUYECKON (popmyre, XxapakTep cpelbl B
BOJIHBIX PACTBOpPax HEOPraHUYECKUX COECIMHEHUW, THUIl KPUCTAIUIMYECKOU
PEMETKH KOHKPETHOI'O BEIECTBA;

packpbiBaTh cmbicn llepunommueckoro 3akona JI. WM. MeHngeneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIKCHIBATh U XapaKTEpU30BaTh
TabmuuHyio ¢opmy llepuogudeckold CUCTEMBbl XHUMHUYECKUX SJIEMEHTOB:
pa3nuyarth MOHATUS «JlaBHas mnoArpymnmna (A-rpynma)» u «mododyHas
noarpynna (b-rpynma)», mansle U Oonbliue NEPUOIbI, COOTHOCUTH
0003HaUYEHUs, KOTOpPbIE HMEIOTCS B MNEPUOJUYECKON Tabnuie, ¢
YUCJIOBBIMM  XApPAKTEPUCTUKAMU  CTPOEHUSI  aTOMOB  XHMHUYECKHUX
AJIEMEHTOB (COCTaB U 3apsia  siapa, oOIlee YHCIO DJIESKTPOHOB H
pacripeiefieHMe HX 10 3JEKTPOHHBIM CJIOSM), OOBICHATH O0IIHE
3aKOHOMEPHOCTH B M3MEHEHHUH CBOMCTB 3JIEMEHTOB M MX COCIWHEHUN B
npenenax MajblX MEPUOJIOB M TJIABHBIX MOATPYII C YY4ETOM CTPOCHHS MX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHMYECKUE BEIlEeCTBA,
XUMHUYECKUE PEAKIUU (MO YUCIY M COCTaBYy Y4YacTBYIOIIMX B PEAKLIUU
BEIIECTB, MO TEIMIOBOMY 3(PeKTy, M0 M3MEHEHUIO CTEIEHEH OKHCICHUS
XUMHUYECKUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME W CHEIU(DUUECKHE XUMHYECKUE
CBOICTBA MPOCTBIX M CIOXHBIX BEHIECTB, IOATBEPKIasi ONHUCAHUE
NpUMEPAMH MOJIEKYJSIPHBIX W HMOHHBIX YPAaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUI;

COCTaBJSITb YPABHEHUS JJEKTPOIMTHUYECKOW JHCCOLMALMU  KHCIIOT,
LIEJN0YEN U COJIEW, TIOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIUA HOHHOIO
oOMeHa, YypaBHEHHUs pEaKIHMi, MOATBEPXKIAIOUIUX CYIIECTBOBaHHE
TeHETHYECKOW CBSI3U MEXY BEIECTBAMH PA3IUYHBIX KJIACCOB;
pacKpbiBaThb CYHUIHOCTb OKHCIHUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN
MOCPENICTBOM COCTABJICHHS 3JIEKTPOHHOrO OaaHca 3THX pPeaklnii;



MPOrHO3UPOBATh CBOWCTBA BEHIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS,
BO3MO)KHOCTH TIPOTEKAHHUS] XUMHUYECKUX TMPEBpAIICHUN B Pa3IMYHbIX
YCIIOBUSX;

BBIUKCIIAT OTHOCUTEIBHYIO MOJIGKYJSIDHYIO W MOJIIPHYIO  MAacChl
BEIIIECTB, MAacCCOBYIO JOJII0O XHUMHYECKOTO DJJeMeHTa 10 ¢opMyIie
COEIMHEHH S, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MIPOBOJUTH PACUETHI
M0 YPaBHEHHUIO XUMUUYECKON PEaKIUU;

co0ro1aTh IpasuiIa OJIb30BaHUS XUMHUYECKOU MOCYI0u U
nabopaTopHbiM 000pYy/IOBaHHEM, a Takke TpaBwiIa oOpalieHus c
BCIICCTBAMH B COOTBETCTBUHM C WHCTPYKIMSAMH II0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TO TOJYyYEHUIO W COOMPAHHIO
ra3o00pa3HbIX BEHIECTB (AaMMHUAKa U YIIIEKUCIIOTO rasa);

NPOBOAUTH  PEaKlMH, TMOATBEPXKIAIOIIMEe  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIMBITHBIM MYyTEM XJIOpUI-, OPOMHUI-,
uoaua-, kKapoonar-, ¢ocdar-, cuiIMkKar-, cyiabdar-, THIPOKCHI-UOHBI,
KaTHOHbI aMMOHHUS W HWOHBI M3YYCHHBIX METAJIJIOB, MPHUCYTCTBYIOIINE B
BOJIHBIX PaCTBOPaX HEOPraHUIECKUX BEIIECTB,;

MPUMEHSATh OCHOBHBIE OIEpaIlMi MBICIUTEIBLHON ACATEIbHOCTA — aHAIH3
U CHHTE3, CpaBHEHHE, OOOOIICHUE, CHUCTEeMaTU3alNIO, BBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€M — JJII M3y4eHUs CBOWCTB BEIIECTB H
XUMUYECKUX PEaKIUi, eCTECTBEHHO-HAydyHbIC METOABl ITO3HAHHWS —
HaOJII0/ICHUE, U3MEpPEHUE, MOJCIUPOBAHUE, DKCICPUMEHT (pEalIbHbIA U
MBICJICHHBIH).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHauanbHbIC XUMUYECKUE IOHATHSA

[Ipenmer xumuu. Pons XUMuM B )KU3HU 4Ye€IOBEKa. XUMHS B CHCTEME HayK.
Tena u BemecTBa. PuU3MYECKHE CBOMCTBAa BEHIECTB. ATpEraTHOE COCTOSHHUE
BemecTB. [loHsiTHE O MeTOomaxX MO3HaHUA B XUMHUU. UMCThIE BEIIECTBA U CMECH.
CnocoObI pa3esieHus] CMECEH.

ATOMBI W MOJEKYJbl. XUMHYECKHE dJIeMEHThl. CHUMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U ClloKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUSHUE.

Xumuaeckass (opmyrna. BaleHTHOCT, aTOMOB XHWMHYECKHX DJIEMEHTOB.
3aKOH TMIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTENbHAs AaTOMHAas Macca.
OtHOcuTEnbHAs MOJIEKYJISIpHAs Macca. MaccoBast A0l XUMHYECKOTO 3JIEMEHTA B
COCIMHEHUMU.

KonuuectBo BemecrBa. Monbs. MomnsipHast macca. B3auMoCBsI3b KOJIUYECTBA,
MacChl M YHCJIAa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacu€rel mo dopmynam
XUMHUYECKUX COCTUHEHUMN.

@u3NYECKUEe U XUMHUUYECKUE ABJICHUS. XUMHUUECKas PEakiusl U €€ MpU3HaKU.
3aKoH COXpaHEHHMsSI MacChl BelleCcTB. XuUMUUYeckue ypaBHeHus. Knaccuduxanms
XUMUYECKUX PEaKINil (COeAMHEHUS, PA3IOKESHUS, 3aMeIeHuUsI, 0OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCY0M, MpaBmiiaMu padOThl B JTaOOpaTOpuu |
npuéMamMu oOpalieHus: ¢ J1abopaToOpHBIM O00OPYIOBAHHEM, U3YUYCHUE U OINMCAHUE
(bU3MYECKUX CBOMCTB O00pa3IlOB HEOPraHMYECKHUX BEIIECTB, HAOJIOJICHUE
dusnuecknx (TJIaBJICHHE BOCKAa, TAasHUE JIbJla, pAacTHUpAaHUE caxapa B CTYIKE,
KUIEHHE W KOHJEHCALMsI BOJbI) U XUMUYECKUX (TOPEHUE CBEYH, NMPOKATUBAHUE
MEJIHOW MPOBOJIOKH, B3aUMOJICHCTBUE MEJia C KUCIIOTOMN) ABJICHUMN, HAOIIOJEHUE U
OMKMCAHKWE MPU3HAKOB MPOTEKAHUS XUMUYECKHUX peakuuil (pasyio’keHue caxapa,
B3aMMO/JICHCTBUE CEPHOU KHCIIOTHI C XJIOPUIOM Oapusi, pa3lioKeHUE THIPOKCH]IA
meau (Il) mpu HarpeBaHwuu, B3anMoIelicTBHE XKene3a ¢ pactBopoM coy meau (11),
U3Y4YEHHE CIIOCOOOB pa3/iefieHUs] CMECEi: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBaHUE,
BbITIApUBAHUE, AUCTUIUIALIMS, XpoMaTtorpadus, IpOBEICHUE OUUCTKA MOBApPEHHOM
CONMM, HaONIOJCHWE W  ONUCaHUE  PE3YJIbTaTOB  MPOBEJECHUS  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHMS] MacChl, CO3JaHUE MOJEIEH MOJEKYI
(ILIapOCTEP>KHEBBIX).

Baxxneilune npeacTaBuTe/ Il HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — 3j1eMEHT U IpocToe
BemecTBO. Haxokmenue kuciaopona B mpupojae, (U3NUECKHe W XUMHYECKUE
cBoiictBa (peakiuu ropeHus). Oxcuzawl. [lpumenenue xucimopoma. CrocoOsl



MOJIYYCHUSI KUCTIOpOJla B JIabOpaTOpuM M MPOMBIIUIEHHOCTH. KpyroBopor
Kuciopoa B npupoje. O30H — atoTponHasi MOAU(PHUKALINS KUCIOPOIa.

TermmoBoil >PdeKkT XUMHUYECKOM peakuuu, TEPMOXMMHUYECKUE YpPaBHEHHS,
9K30- U DHAOTEPMHUYECKHE peaKUuu. TOIIMBO: yrojib W METaH. 3arps3HEHUe
BO3/yXa, yCUJIEHHE MapHUKOBOTO 3 (eKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bomopon — omeMeHT M mpocroe BemecTBo. Haxoxaenue Bomopona B
npupone, ¢GU3MUECKME U XHUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI
nonydenusi. Kuciorel u conu.

MonsipHblil 00bEM ra3oB. Pacuérsl Mo XMMHUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOABL. Boma Kak pacTBOpuTelb. PacTBOpBL.
HaceliieHHble M HEHACHIIEHHBIE pacTBOpbl. PacTBOPHUMOCTH BEHIECTB B BOJIE.
MaccoBast 10751 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BO/AbL. OCHOBAaHMS.
Ponp pacTBOpOB B pUpoJie U B KU3HU 4YeloBeKa. KpyroBopoT BOIbI B MPUPOJE.
3arps3HeHue NPUPOIHBIX BoJ. OXpaHa U OYMCTKA IPUPOIHBIX BOJI.

Knaccudukarus Heopranuyeckux coeauHeHuid. Oxcuanl. Kriaccudukanms
OKCHIOB:  coyieoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aMQpOTEepHBIE) U
HecoseoOpasyromue. HomeHknarypa okcuaoB. DU3MYECKHE U XUMUYECKUE
CBOMCTBa OKCUJIOB. [losTyyeHne OKCHIOB.

OcHoBanus. Knaccudukanus OCHOBaHM: INENOYM U HEPACTBOPUMBIE
ocHOBaHusA. HoMeHkiarypa ocHoBaHWW. DPU3NUECKHE U XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonydeHrne OCHOBaHMUI.

Kucnorsl. Knaccudukamnus kuciaor. Homenknarypa kucinor. Ousndeckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psa aktuBHOocTH MetaiuioB H. H. bekerosa.
[Tonydyenue KucIor.

Comu. Homenknatypa comeil. @U3nyeckue U XUMHUYECKUE CBOWCTBA COJIEH.
[Tonyuenue counen.

['eneTnueckas cBsI3b MEXAY KJIaCCAMU HEOPTaHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPENIEIICHNE COAECPKAHUS KUCIOPOAa B BO3AYXE, MOTYyYEHHE,
cobupanue, pacrno3HaBaHWE W W3YUYCHHE CBOWCTB KHUCIOpOJa, HAOIIOICHUE
B3aMMOJICICTBUSI BEIIECTB C KHCIOPOJIOM U YCJIOBUSL BO3HHUKHOBEHHUS U
MpeKpalieHusi TopeHus (moxkapa), O3HAKOMJICHHE C oOpa3llaMh OKCHUIOB U
ONKMCAHME HX CBOWCTB, IOJY4YEHUE, COOMpPAHHE, PACIO3HABAHUE U HU3YyYEHHUE
CBOMCTB BoAopoja (ropenue), B3aumomelictBue Bomopona ¢ okcugoMm menu (1)
(BO3MOXXHO HCIOJIb30BAHUE BHUJECOMATEPHUAIOB), HAOMIOJAEHUE 00pa3IlOB BEUIECTB
KOJINYECTBOM | MoOJb, HCCIEOBaHHE OCOOEHHOCTEH pacTBOPEHHUs BELIECTB C
pa3IMYHOM pPACTBOPUMOCTBIO, IIPUTOTOBIEHHE PACTBOPOB C ONPEACIEHHON
MAacCOBOM JI0JIEW PACTBOPEHHOTO BELIECTBA, B3AMMOJIEMCTBUE BOJBI C METaJUIaMHU
(HaTpeM ©  KaiblueM) (BO3MOXXHO HCHOJIb30BAaHHWE BUJIEOMATEPUAJIOB),



UCClIeIOBaHUE O00pa3lOB HEOPraHMYECKUX BELIECTB Ppa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B PacTBOpax KUCJIOT U IIEJIOoYeid,
n3ydyeHue B3auMmozeiicTBus okcuaa meau () ¢ pacTtBopoM cepHOM KHUCIOTHI,
KHCIIOT C METAJUIAaMH, PEaKIUi HEUTpalnu3alu{, IOJy4YEHHE HEpPaCTBOPUMBIX
OCHOBAHWM, BBITECHEHME OJHOIO METAUIa APYTMM M3 pacTBOpa COJIM, PELICHHE
DKCIIEPUMEHTAJIBHBIX 3alad Mo Teme «BaxHedlmme Kiaacchl HEOPraHWYeCKHX
COCIMHEHUI.

HHepuonuuyecknin 3axkoH u Ilepuoamyeckass cucreMa XHMHYECKHX
emeHToB JI. W. MenpgeneeBa. CtpoeHne aroMoB. XHMHYECKAsl CBS3b.
OKHUCJIUTETBHO-BOCCTAHOBHUTEIbHbIE PeaKIUH

[lepBbie TOMBITKK KIACCU(PUKAUU XUMHUYECKHX 3JeMeHTOB. [loHsiTHe O
rpynnax CXOJHBIX 3JIEMEHTOB (ILEJOYHbIE M IIEJOYHO3EMEIbHBIE METAIUIbI,
rajlore€Hbl, UHEPTHBIE ra3bl). JJIEMEHThI, KOTOpble 00pa3yloT aM(OTEPHBIE OKCUIbI
Y TUAPOKCHUIBI.

Ileprnoanuecknii 3akoH. [lepruoauyeckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N. Mengeneea.  KoporkomepuogHas ¥ JUIMHHONEpUOAHAs  (OPMBI
[lepnonnueckon cucremsl xumudeckux dymeMeHToB J[. M. Menneneesa. [lepruozsr
u rpynnsl. PU3NYECKUMI CMBICH IOPAIKOBOIO HOMEpPA, HOMEPOB IEpHOAA U
IPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siiep. M3oTonsl. DiekTponsl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aroMoB MepBbIX 20 XUMUYECKUX  DJIEMEHTOB
[Tepuognueckon cucremsl [[. . MenneneeBa. XapakTepucTuka XUMHYECKOTO
3JIEMEHTA 110 ero noyioxkeHuto B [lepuonnueckon cucreme 1. . Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUsSl paJuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAJNIMYECKUX U HEMETAIMYECKUX CBOMCTB MO IPyIIaM U MEPHUOJAM.

3nauenue [lepuonnueckoro 3akoHa u Ilepuoanyeckon CUCTEMBbI XUMUYECKHUX
JJIEMEHTOB JUIsl pa3BUTUA HAayku W npaktuku. JI. M. MenneneeB — yuyéHbli u
rpaXKJaHuH.

Xumuueckass cBs3b. KoBaneHTHass (HOJsipHAs M HEMOJSIpHAsl) CBS3b.
DIEeKTPOOTPHULATEILHOCTh XUMUYECKUX 3JIEMEHTOB. lOHHAsI CBS3b.

Crenenp  okucieHus.  OKHCIMTENBHO--BOCCTAHOBUTENBHBIE  PEaKIUH.
[Ipoueccel okucaeHus U BOcCTaHOBIEHUA. OKHUCIUTENN U BOCCTAHOBUTEINH.

Xumuueckuii IKcnepumenm:

U3ydeHrue OoOpa3loB BELIECTB METAJUIOB M HEMETAJUIOB, B3aMMOJICHCTBUE
TUAPOKCUJA LHMHKA C PACTBOPAMHU KHCIOT W WLIEJNOYei, MPOBEACHHUE OIbITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEAKLUI
(ropeHue, peakuu pa3aoxKeHUs, COeTUHECHHUS).

Mesicnpeomemmuoie céa3u



Peanuzanuss MeXNpeaIMETHBIX CBSI3€M IpU HM3YYEHUM XUMHUHU B 8 Kiacce
OCYIIECTBIIICTCS Yepe3 HCIOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO--HAYYHBIX
MOHSTUW, TaK U TOHATUH, SBJSIIOIINXCS CUCTEMHBIMU I OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HaYYHOI'0 [IMKJIA.

OO0nue ecTecCTBEHHO--HAY4YHbIE TIOHSTUS: Hay4YHbI (haKT, TUIOTE3a, TEOPHUs,
3aKOH, AaHajiu3, CHHTEe3, KiaccuuKaius, TEePUOJUYHOCTD, HAOIIOJCHUE,
SKCIIEPUMEHT, MOAECITUPOBAHNE, U3MEPEHUE, MOJICIIb, SIBJICHHUE.

dusuka: Marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I,
W30TOIIbI, PAJIMOAKTUBHOCTb, MOJIEKYJIA, JJICKTPUUECKUN 3apsiji, BEIIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSIHHE BEIECTBA, T'a3, (PU3MYECKUE BEIMYMHBI, €TUHUIIBI
M3MEPEHUs, KOCMOC, IIaHEThI, 3BE3/1bI, COHIIE.

buonorus: dorocuntes, nprxanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHbIE TMOPOJbI,
TMOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMHUYECKAs peakUus

[lepnonnuecknii 3akoH. Ileprnonnueckas cucTeMa XUMUYECKHUX dJIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHUM CBOWMCTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TPEX MNEPUOAOB, Kauusd, KaIbIUd W HX
COCJIMHEHUH B COOTBETCTBHU C IIOJOXKEHMEM »3JIEMEHTOB B Ileprogumueckoi
CHUCTEME U CTPOCHUEM MX ATOMOB.

CtpoeHue BelllecTBa: BUJbl XUMHYECKOW CBA3U. THUIMBI KPUCTALIAYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT THIA KPUCTAUIMYECKON PEUIETKU H
BUJa XUMHUYECKOU CBSI3H.

Krnaccudukaruss 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB. XUMUUYECKHE
CBOMCTBA BEILIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJlaccaM HEOPraHUYEeCKHUX
COCAMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukarmss XuMUYeCKUX PEaKIliid MO Pa3IudHbIM MpU3HAKaM (10 YHCITY
U COCTaBy YYacTBYIOIIMX B pEaKIMU BEIIECTB, MO TeIioBoMy 3¢GdeKTy, o
VM3MEHEHUIO CTEMECHEW OKMCIICHHS XUMUYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
Y4acTHIO KaTajau3aTropa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMUUECKUE
YPAaBHEHUS.

[lonsiTue 0 ckopocTH XuMu4eckoil peakuuu. IloHarne o0 oOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKHX peakinusax. [IoHATHE O TOMOTE€HHBIX M I'eTepOTrCHHBIX
peakuusx. [lonsitue o karanuse. [lIoHsTHE 0 XUMHYECKOM paBHOBeCcUU. DaKTOPHI,
BIIUSIIOIIAE HAa CKOPOCTh XHUMHUYECKOW PEAKIMU M IOJIOKECHUE XUMHUUYECKOrO
paBHOBECHS.

OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEaKIMU,  JJICKTPOHHBIM  OasaHc
OKHCJIUTEJIbHO-BOCCTAHOBUTEIIHLHOMN pEaKIum. CocraBienue YpPaBHEHUU



OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIHM C  UCIIOJb30BAaHUEM METOAA
AJIEKTPOHHOTr O OajaHca.

Teopus 3NEKTPOIUTUYECKON AUCCOLMALNN. DIEKTPOIATHI U HEAIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHn3M AHCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAAMU
xuMuueckont csizu. CreneHn aucconuanuu. CUabHbIE U c1a0ble JIEKTPOJIUTHI.

Peakiiuu noHHOTrO 0OMeHa. Y CoBHs MPOTEKaHUSI peaKIMil HOHHOTO OOMEHa,
MOJIHBIE W COKpAalIEHHbIE HWOHHBIE YypaBHEHUs peakuuii. CBONCTBA KHUCIIOT,
OCHOBAaHMM W cojJell B CBeTe MPEACTaBICHUN 00 3IEKTPOIUTHYECKOU
nucconuanui. KauecTBeHHbBIEC peakliuy Ha HOHBI. [IoHATHE O THAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPraHWYECKUX
BEIIECTB — METAUVIOB W HEMETaIoB (Tpadura M anMasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpHsi), UCCIEIOBAHUE 3aBUCMMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3/ACWUCTBUA pPA3JIMUHBIX (PAKTOPOB, HCCIECIOBAHHE AIIEKTPOMPOBOIHOCTH
pacTBOPOB BEIIECTB, MPOLECCAa AUCCOLMAIMU KHCIOT, WIEJIOYEd U  COJIeH
(BO3MOYKHO  HCIIOJIb30BaHWE BHUAECO MAaTepuajgoB), IMPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  MPOTEKaHUs  peakuuil  HOHHOro  oOMeHa
(oOpa3oBaHMe oOcajka, BbBIJEICHUE Ta3a, OOpa3oBaHUE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3ioXKEHUs, COSAMHEHUS), pacliO3HABaHUE HEOPTraHWYECKHUX
BCIIECTB C IIOMOUIbI0 KAYECTBEHHBIX pEAKIHMl HA  HWOHBI, PEIICHUE
AKCIEPUMEHTAIbHBIX 3a]1a4.

HeMeTa/uibl 1 MX COeITUHEHHUSA

OO6mras  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (U3MYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XMMHMUYECKHE CBOMCTBA HAa IMpUMeEpe  XJopa
(B3aUMOJICICTBUE C MeETAUIaMH, HEMETaulaMH, Iejioyamu). XJIOpPOBOIOPOI.
ConsiHast KHCIOTa, XMMUYECKHUE CBOICTBA, MOJydE€HHE, NpUMeHeHue. JleiicTBue
XJIOpa ¥ XJIOPOBOJOPOJA HA OpPraHMW3M 4YelOBeKa. BaKHelIne XJIOpUIbl U UX
HAaxO0KJICHUE B IPUPOLE.

O6mas xapakrepuctuka 3yeMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTeneHu OKHcieHHs. CTpoeHue M (U3NYECKHE CBOMCTBA
MPOCTHIX BEUIECTB — KUCIOPO/a U Cepbl. AJUTOTPOITHbIE MOAU(DUKAIIMN KUCIOpOoAa
U cepbl. XUMHUYECKHe CBoMcTBa cepbl. CepoBOIOpOA, CTPOCHUE, (PU3MUECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEPhl KAK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (U3MYECKHME M XHMHUYECKHMEe CcBoicTBa (oOmue Kak
OpeCTaBUTENsl Kjlacca KHUCIOT M creudduueckue). XUMHUYECKUE PpPEeaKIHH,
JeXalMe B OCHOBE IPOMBIIUIEHHOTO CIOCO0a TOJIYYEHHS] CEPHOM KHUCIOTHI.
[Tpumenenue cepHoit Kuciaotbl. ConM CEpHOIM KUCIOThI, KAU€CTBEHHAs PEAKIUs Ha



cynbdar-uod. HaxoxxneHnue cepbl U €€ COeIMHEHUN B mpupojie. XUMUYECKOE
3arps3HEHUE OKpYXKarolled Cpelbl COCIUHEHUSIMU cepbl (KHUCIOTHBIE 10U,
3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CITIOCOOBI €ro MPeJOTBPALLCHHUS.

OOmas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIC CTETIEHW OKHUCIEHHUsA. A30T, paclpoCTpaHEHHE B MPUPO/IE,
¢usnyeckue U Xumuieckue cpoiicta. KpyroBopor azora B npupozae. AMMHAK, €T0
¢u3nyeckue U XMMHUECKHUE CBOIMCTBa, MONyYeHre U npuMeHeHue. Conu aMMOHMS,
uXx Qu3nvecKre 1 XUMUYECKHEe CBOMCTBA, MpruMeHeHne. KauecTBeHHas peakius Ha
MOHbI aMMOHHMs. A30THasl KHUCJOTa, €€ MOJy4eHHe, (PU3NUECKUE U XUMUYECKUE
cBoiicTBa (0OIIME€ KaK MPEICTaBUTENSI Kjacca KHUCIOT W crenuduyueckue).
Hcnonb3oBaHME HUTPATOB W COJNEH aMMOHHUSI B KadecTBE MHUHEPAIbHBIX
ynoOpeHuii. XuMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIM, 3arpsS3HEHHE BO3lyXa, MOYBbl U BOM0EMOB). Docdop,
aitorponHeie Monupukanuu (Gocdopa, (uznUecKkrue M XUMHUYECKUE CBOMCTBA.
Oxkcun docdopa (V) u dbocdhopnas kucnora, Gpu3MUecKre 1 XUMUYECKHE CBOICTBA,
nonyyenue. Mcnons3oBanue ¢pocdaroB B KaueCTBE MUHEPATBbHBIX YAOOPEHUH.

OO6mas xapakrepuctuka 351eMeHTOB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapakTEpHbIE  CTEMEHM  OKHCIEHHUS.  YTIJEpoid,  aIOTPOIIHBIE
Moau(UKAIMKM, pPACPOCTpaHEHHWE B TMPUPOJE, (PHUIUUECKHE ¢ XUMHUYECKHE
cBoiicTBa. Ancopouus. Kpyroopot yrinepona B npupoae. OKCuzbl yriepona, ux
¢u3nyeckue W XUMHYECKHE CBOWCTBA, JCWCTBUE Ha JKUBBIE OpPraHU3MBI,
NOJyYeHHEe W NpPUMEHEHUE. DKOJIOrHYeckue MNpoOJeMbl, CBSI3aHHBIE C OKCHUIIOM
yraepoaa (IV), rumore3a TI00QIBHOrO TMOTEIUICHUS KIWMara, MapHUKOBBIMA
adekr. YronapHas KuciaoTa U €€ conu, uX GU3NUEeCKue U XMMHUECKHUEe CBOWCTRA,
nojlyueHue W mnpuMeHeHwe. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEJIbCKOM
XO35MCTBE.

[lepBoHavanpHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSAMHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJICH, alleTHUJICH, TaHOJI, TJIULEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHble HCTOYHUKH YIIEBOAOPOAOB (Yrojb, NPUPOAHBIA Tra3, HEPTH),
IPOAYKTHl MX TepepaboTku (OCH3WH), MX POJb B OBITY W MPOMBIIIJICHHOCTH.
[TonsiTie 0 OMONIOTUYECKU BaXKHBIX BEIIECTBAX: JKMpaX, OenKax, YyriieBogax — U Ux
poaM B OKM3HM 4YelOBeKa. MarepuaabHOE€ €IWHCTBO OpPraHUYECKUX U
HEOPraHU4eCKUX COEITMHEHUH.

KpeMHuuii, ero ¢usnueckue U XUMHYECKHUE CBOICTBA, NOJIyYE€HUE U
npuMeHnenue. CoenuHeHUs: KpeMHus B mnpupozae. OOmue npeacraBieHUs 00
okcuse kpeMuus (IV) u kpemuueBoit kucinore. CUIMKAThI, UX UCIOJIb30BAaHHE B
OBITY, B MPOMBIIIJIEHHOCTH. BaxxHelmre CTpouTenbHbIE MaTepUallbl: KepaMHKa,



CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobiiemMbl 0e30MacHOro MCIOIb30BAHMS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHHe 00paslioB HEOPraHMYECKUX BEILECTB, CBOMCTB COJIIHOW KHCIOTHI,
POBEJICHUE KaYECTBEHHBIX PEaKIMi Ha XJIOPUA-MOHBI U HAOJIIOCHUE MPU3HAKOB
UX TPOTEKaHUS, OIBIThI, OTpa)karolue (QU3NYEeCKUue U XUMHUYECKHE CBOMCTBA
rajJJoreHOB M UX COEIMHEHUM (BO3MOXKHO MCIIOJIb30BAHUE BHIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpa3lamMyd XJOpPUAOB (TAJOTE€HUIOB), O3HAKOMJICHUE C
obpasmaMu  ceppl M €€  COCIUMHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMAaTEpHUaJIOB), HAOJIOJICHHE TIpollecca OOYrJMBaHUs caxapa IoJ| JIeUCTBUEM
KOHILICHTPUPOBAHHOW  CEPHOM  KHUCJIOTHI, H3y4YEHHE XUMHUYECKHUX CBOMCTB
pa30aBIIEHHOM CEpHON KUCIIOTHI, TPOBEACHHE KaUeCTBEHHOM peaklnu Ha cynabdar-
MOH U HaOJIOZiIeHWE MNpu3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3UYECKUMHU
CBOWCTBaMH a30Ta, Qochopa W HUX COEAMHEHUU (BO3SMOXKHO HCIOIB30BAHUE
BUJICOMAaTEpHaAJIOB), 00pa3liaMu a30THBIX U (PocopHBIX ynoOpeHuH, MoJydyeHHeE,
coOupaHue, pacrno3HaBaHWE W HW3YyUYEHHE CBOICTB amMMHuaka, MpOBEACHUE
KaueCTBEHHBIX PEAKIMH Ha MOH aMMOHUS U Pochar-uoH U U3y4YEHHE MPU3HAKOB
UX MPOTEKaHUs1, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCJIOTHI C MEIBIO
(BO3MOKHO HCIIO0JIb30BaHUE BUJIEOMATEPUAIIOB), U3Yy4EHHE Mojenen
KPUCTATMYECKUX PEHETOK anMaza, rpaduta, (QyuiepeHa, O3HAKOMJICHHE C
MPOLIECCOM  aJCOPOIMU PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIIEM U
yCTPOWCTBOM IMPOTHBOra3a, MOJIyueHUue, cOOMpaHue, paclo3HaBaHUE U M3ydEHHE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEJCHNE KAYECTBEHHBIX PEaKInii Ha KapOoOHAT |
CWIMKAT-UOHbBl M M3y4Y€HHE TMPU3HAKOB MX MPOTEKaHHUs, O3HAKOMJICHHE C
OPOJYKIIMEH CHIMKATHOW MPOMBIIUICHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o teMe «BaxkHelmme HeMeTaJuTbl U UX COEUHEHHUS.

MeTa/iibl 4 MX COEIMHEHUSA

OO1ast XapaKTepruCTUKa XUMHUYECKUX 3JIEMEHTOB — METaJNIOB HA OCHOBAHUU
ux nonoxeHus B llepuonnueckoi cucreMe XuUMHYECKUX dieMeHToB [[. .
MenpaeneeBa n ctpoeHus: aToMoB. CTpoeHrne MeTauioB. MeTtamnuueckas CBsA3b H
METAJUIMYECKasd  KPUCTAJUIMYECKAss  pEIIETKa.  DJIEKTPOXMMUYECKUN  pAll
HarpspkeHUH MetaioB. OU3nyecknue U XMMHUYECKHUE CBOMCTBAa MeTayuioB. O0ume
crnocoObl ToNiydeHHs] MeTayuioB. IloHATHE O KOpPPO3UM METAJIOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Kopposuu. CrmiaBel (CTallb, YYryH, JIOPAIIOMUHUMH,
OpoH3a) U UX MPUMEHEHUE B ObITY U MPOMBIILICHHOCTH.

Illenounsie MeTambl: nojiokeHue B llepronnyeckor cuCTEME XMMHUYECKHUX
anemenToB /. M. MenaeneeBa, cTpoeHHE UX aTOMOB, HaXOXIEHHUE B IPHUPOLIE.
duznyeckre U XMMUYECKHE CBOMCTBA (Ha mpumMepe HaTpusi U kanus). OKcuabl u



TUAPOKCUABl HaTpuss W Kaius. lIpuMeHeHre IIEeTOYHBIX METAJLUIOB M  HX
COCMHECHUM.

[IlenouHo3eMenbHBIE METaZIbl MAarHuii MW KajblUil: IIOJ0XKEHHE B
[Iepuoanueckor cucreMe xumuyeckux anemeHroB . . Menneneesa, ctpoeHue
MX aTOMOB, HaXOXJI€HUE B Ipupoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MArHUS
U Kanblusa. BaxuHellne coOequHEHUS Kalblusag (OKCUZA, TUIPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHECHHUS.

AJroMUHUN: TTo105)keHuE B [leproanueckoi cucteMe XUMHUYECKUX AJIEMEHTOB
J. 1. MenneneeBa, CTpOCHHE aTOMa, HaxOXKJAeHUE B mpupone. Pusnyeckue u
XUMUYECKUE CBOMCTBA alfOMUHMSA. AM(OTEepHBbIE CBONCTBA OKCHAA M THUAPOKCU]IA
ATIOMUHUSL.

Kenezo: monoxenue B [lepuonnueckoil CHCTEME XUMUYECKUX 3JIEMEHTOB [l.
N. MeHnneneeBa, cTpoeHHE aroMa, HaxoxkaeHue B mpupone. Ddusnueckue u
XUMUYECKUE CBOMCTBA kele3a. OKcuabl, TuapoKcuanl v conu xenesa (1) u xenesza
(1), ux cocTaB, CBOMCTBA U HOJIYUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C 00pa3liaMy METAUIOB U CIUIABOB, HUX (HU3UUYECKUMHU
CBOMCTBAMH, M3Yy4C€HHUE  PE3yJbTAaTOB  KOPPO3UH  METAJJIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJACOMATEPUATIOB), OCOOCHHOCTEM B3aMMOJECUCTBUS OKCHIA
KJIbLIUS W HATpus C BOAOW (BO3MOXHO HCIOJIb30BAHUE BHUJIEOMATEPUATIOB),
WCCIICIOBAHME CBOMCTB KECTKOW BOBI, MPOILIECCA TOPEHUS JKEJI€3a B KUCIOPOAE
(BOBMOXKHO  HCIOJIb30BAaHUE  BUJEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEaKIMi HA MOHBI: MAarHus, KajblWs, aJIOMUHUS, IIMHKA, JKee3a
(1) u xenesza (1), menu (Il), HaGMOICHHUE U OMKCAHUE MPOIECCOB OKPAIIUBAHMSI
JJaMEHU MOHAMU HaTpusi, Kalusgd W Kaiblusig (BO3MOXKHO UCIIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), UCCIEAOBaHUE aM(OTEPHBIX CBOMCTB TMAPOKCHIA ATFOMUHUS
Y TUAPOKCHUJIA [IUHKA, PEHICHHUE SKCIIEPUMEHTAIIBHBIX 3a]1a4 N0 TeMe «Baxunenme
METAJLIbl U UX COEMHEHUS.

XuUMHS M OKpPYKaK0IIAasA cpeaa

BemecrBa u marepuansl B ITOBCEIHEBHOM JKM3HHM 4YenoBeKa. be3zomacHoe
UCIOJIb30BaHUE BEILIECTB M XUMHYECKUX peakiuid B ObITy. [lepBas momoips mpu
XUMUYECKUX 0KOTraxX U OTPABJICHUSX.

XUMHUYECKOEe 3arps3HEHUE OKpYXawlleh cpeabl (MpeiebHas JOoMyCcTUMast
KOHIIeHTpalus BemiecTs, nainee — [IJ1K). Ponb xumMuu B pelieHuu 3KOJIOTHUYECKUX
pooJIEM.

Xumuueckuii IKcnepumenm:

M3y4eHHue oOpaslloB MaTepuajoB (CTEKJIO, CIUIaBbl METAUIOB, MOJMMEPHbIC
MaTepHallbl).

Meosicnpeomemmnule cea3u



Peanmu3anus MeXNpeIMETHBIX CBS3€l IMPU U3YYEHWH XUMHHM B 9 Kiacce
OCYILECTBJISIETCSI  4Y€pe3 HCHOJb30BAaHME KaK OOIIMX €CTECTBEHHO-HAayYHBIX
MOHSATUM, TaK U MOHSITHUH, SBISIOMINXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HaY4HOI'0 [IUKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKT, TMIOTE3a, 3aKOH,
TEOpHs, aHaluu3, CHUHTE3, KiIaccudukamus, TMEePUOJUIHOCTh, HaOI0IeHNE,
AKCIEPUMEHT, MOJEIIMPOBAaHUE, HU3MEPEHHE, MOJENb, SBJICHUE, TMapPHUKOBBII
a3 dekT, TeXHOJIOTHS, MaTepUAJIBI.

@dusuka: Marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJa, AJIEKTPUUECKUH 3apsj, HPOBOIHUKH,
MOJYIIPOBOJHUKH, TUAIEKTPUKH, (HOTORIEMEHT, BEIIECTBO, TEJO, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAILITNYECKAs
pemiérka, CIUlaBbl, (PU3NYECKHE BEIUYUHBI, €IUHHULIBI U3MEPEHHS, KOCMHUUYECKOE
MPOCTPAHCTBO, IIAHETHI, 3BE3/1bI, COJIHLIE.

buonorus: ¢dorocunres, apixanue, O6mocdepa, 3KocucTeMa, MHUHEpPATbHBIC
ya00peHHsI, MUKPO3JIEMEHTBI, MAaKPOIJIEMEHTHI, MUTATEIbHbIC BEIIECTRA.

['eorpadus: armocdepa, runpochepa, MUHEpaANbl, TOPHBIE MOPOIHI,
IIOJIE3HBIE MCKOIIAEMBIE, TOILIIMBO, BOJHBIE PECYPCHI.



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaunuecTrBo yacoB
Ne HaumeHoBaHnue pa3nesnoB u DJlIeKTPOHHBIE (LM poBbIe)
KonTposbHbie IMpakTHuyeckue
n/n TeM NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE PeCypchl
padoThI padoThbI
Paspnea 1. llepBoHayajibHble XMMUYECKHE NOHATHS
Xumus — BakHasg 00JIacThb
11 €CTEeCTBO3HAHMS U 5 9 bu6moreka [JOK
' MIPAKTUYCCKOM eI TEIBHOCTH https://m.edsoo0.ru/7f41837¢c
YyeJIoBeKa
12 BemecTBa n xumuueckue 15 1 bubmmoreka [IOK
' peaximu https://m.edsoo.ru/7f41837c
Wroro no pazneny 20
Pa3nen 2. BaxkHeliiue npeacTaBuTe 1M HEOPraHU4eCKMX BelleCTB
Boznyx. Kucnopon. [Tonsitue bu6mmoreka [JOK
2.1 6
00 okcumax https://m.edsoo.ru/7f41837¢c
59 Bognopon.IlonaTtue o kucmorax 3 1 bu6moteka [IOK
' 1 COISIX https://m.edso0.ru/7f41837¢c
53 Bopa. PactBopsl. [TonsiTHe 00 5 1 1 bu6moreka [IOK
' OCHOBaHMSAX https://m.edso0.ru/7f41837c
OCHOBHEIE KJIaCCHI bu6moreka IIOK
2.4 . 11 1 1
HEOpPraHUYEeCKUX COEIMHEHUN https://m.edsoo.ru/7f41837¢
Uroro mo pazneny 30

Pa3nea 3. Ilepuoauyeckuii 3akon u [lepuoanyeckasi cucrema xumudeckux ieMeHToB JI. U. MenpaeneeBa. CTpoenne aToMoB.
Xumnuyeckas cBsizb. OKHUCJIUTEIBHO-BOCCTAHOBUTEIbHbIE PEAKIIMH
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[leproanyeckuii 3aK0H 1
[Tepuoanyeckas cucrema

Bbub6morexa IIOK

3.1 7
XUMHUYECKUX 31eMeHToB J[. U. https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue atoma
XuMH4UecKas CBAI3b. BuG 1OK
NOJINOTEKA
3.2 O - 8
KHCTMTEIRHO https://m.edso0.ru/7f41837¢c
BOCCTAaHOBUTEIHHBIC PEAKIIUH
bu6moreka [IOK
51 1
TOroHo pasieity > https://m.edso0.ru/7f41837¢c
Pe3epBHOE Bpems 3 Bummorexa [IOK
p p https://m.edso0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM uugpoBbIe
Ne n/m P Konrpoabnsie | IlpakTnueckue (1pp )
NMPOrpaMMbI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchbl
Paspges 1. BeiecTBO M XUuMHUYECKHE peaKLM K
11 IToBTOpEeHuE u yriydiieHue 3HaHUN 5 1 bubmotexa IIOK
' OCHOBHBIX Pa3JeJ0B Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHbIE 3aKOHOMEPHOCTU XUMUYECKUX 4 bu6motexa [IOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS TUCCOLMALUS. 8 1 1 bubmmorexa [IOK
' XUMHUYECKHE peaklluu B pacTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3znen 2. HemeTanibl M HX COeAMHEHUSA
21 OO0m1ast XxapaKTepuCTUKAa XUMUY eCKIX 4 1 bubmmorexa [{OK
' anemenToB VIIA-rpynmel. ["anorens https://m.edso0.ru/7f41a636
OO01mas XxapakTepuCTUKa XMMHYECKUX
2.2 anemeHnToB VIA-rpymmel. Cepa u eé 6 bubmorexa [IOK
' PYHIBL -¢p https://m.edsoo.ru/7f41a636
COCIMHEHHS
OO01mas XxapakTepuCcTUKa XHMHYECKIX
2.3 aneMeHToB VA-rpynmbl. A3oT, pochop u ux 7 1 bubmiorexa [JOK
' PYITHEE ’ P https://m.eds00.ru/7f41a636
COCIMHEHHUS
OO01mas XxapaKTepuCcTUKa XHMHYECKHX
24 anemeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmioreia LIOK
' . PYHTIRL. poa https://m.edsoo.ru/7f41a636
KPEMHHH U UX COSNUHEHUS
Wroro no pazneny 25
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Paznena 3. MeTaJsIBI M X COCIUHECHUS

bubmmoreka [IOK
3.1 06 7| 4
HIHME CBOHCTEA METAILIoB https://m.edsoo.ru/7f41a636
. bubmumoreka [IOK
3.2 B 16
aKHEHIIe METAIUILI U UX COEIUHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 20
Pa3nen 4. XuMmus u okpyxamonias cpeaa
4.1 BemecTBa 1 MaTepHalbl B )KU3HU YeJIOBEKA 3 bubmorexa LHOK
' B p https://m.edso00.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 Eubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68
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