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IMNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma mo XuMuu i 00yJaroIuXcs ¢ 33AePKKON ICUXUIECKOT0 Pa3BUTHUS
(mamee — 3I1P) Ha ypoBHE OCHOBHOTO 00IIEero 0oOpa30BaHUs COCTAaBJICHA B COOTBETCTBHUU C:
@enepalbHBIM  T'OCYIapCTBEHHBIM  00pa3oBaTeNbHBIM  CTAaHAAPTOM  OCHOBHOTO  OOIIETro
obpazoBanus ([Ipukaz Munnpocsemenus Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBan
MunuctepcrBoM roctutiuu Poccuiickoit ®eneparuum 05.07.2021 r., per. Homep 64101) (manee —
dI'OC 000), IIpumepHOil amanTHPOBAHHOW OCHOBHOM 00pa30BaTENbHOW MPOrpamMMOit
OCHOBHOT'O 00IIero o0pa3oBaHUA OOYYAIOIIMXCS C 3a/JePKKOW ICUXMYECKOro pa3BUTHUSA, -
[IpumepHoii paboueii mporpammbl ydeOHOro mnpeamera «Xumus» (0a3oBbiii ypoBeHb COOpHUK
IporpaMM Kypca XUMHH K yaeOHuKam xumun aBTopoB I'.E.Pym3utuca, ®@.I".®enpamana s 8-9
Ki1accoB), -IIpuMepHON MporpamMMol BOCHHTAHHs OOYYaIOIIUXCs MPH MOJTYYSHUH OCHOBHOTO
obmrero oOpa3oBaHMs, C Y4€TOM paclpeleleHHBIX IO KjaccaMm IPOBEpsSEMBIX TpeOOBaHUU K
pe3ynbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTEIbHOW MPOTpaMMBI  OCHOBHOT'O  OOIIETO
00pa3oBaHMsl U DJIEMEHTOB COJIEPKAHMUsI, IPEJICTaBIEHHBIX B Y HUBEPCATbHOM KOIU(HUKATOPE MO
xumud, -KoHienmuu mnpemogaBanus y4eOHOro mnpeamera «XuMus», B 00pa30BaTEIbHBIX
opranuzanusax PO, peanu3yronmx oCHOBHbIE 00111e00pa30BaTeIbHbIC MPOrPAMMBI.

O0masi xapakTepucTHKa Y4eOHOro npeamera « XuMusH)

Y4eOHblii mpeaMeT «XuMHs» BXOJUT B MPEAMETHYIO 001acTh «EcTecTBeHHOHAaYYHbIE
MpeIMEThI». B cHCTEME eCTeCTBEHHOHAYyYHOrOo OOpa30BaHUs XUMHS KaK Y4eOHBIH TpeaMeT
3aHMMaeT Ba)KHOE€ MECTO B TO3HAHUM 3aKOHOB MPUPOJbI, (POPMHUPOBAHUU HAYYHOM KapTUHBI
MHpa, CO3JaHUM OCHOBBI XUMHYECKHX 3HAHUN, HEOOXOIWMBIX Ui TOBCEIHEBHOW >KU3HH,
HaBBIKOB 3/I0POBOT'0 W 0OE€30MacCHOTO JIJIsl YeJIOBEKA M OKPYIXKAIOIIEH ero cpeapl oOpasa KU3HH, a
TaK)X€ B BOCIIUTAHUH 3KOJIOTUYECKON KYJIbTYPBI.

VYcenemHocTh M3y4eHHMs] XMMHHM CBf3aHA C OBJIAJICHUEM XUMHUYECKHM SI3BIKOM,
coOroieHreM TpaBuil 0e30MacHOW pabOThI MPU BBITIOTHEHHH XUMHUYECKOTO JKCIICPUMEHTA,
OCO3HAHMEM MHOTOYHCIICHHBIX CBSI3€M XUMUH C IPYTUMHU MPEMETaAMH IIKOJIBHOT'O Kypca.
[Iporpamma BKiIFOYaeT B c€Os1 OCHOBBI HCOPTAaHMYECKOW M OpraHnYecKor XuMuu. [ TaBHON naeeit
IIPOrPaMMBI SIBIISIETCS CO3/IaHNEe 0a30BOI0 KOMITJICKCA OMOPHBIX 3HAHUH TI0 XMMHH, BEIPAKECHHBIX
B (opme, COOTBETCTBYIOIIEH BO3pacTy OOYYarOIIUXCS M WX OCOOBIM 00pa3oBaTelbHBIM
OTPEOHOCTSIM.

B conmepxanuu JaHHOTO Kypca MPEICTaBIEHBI OCHOBOIONATAIONINE XUMUYECKUE
TEOPETUYECKHUE 3HAHUS, BKITIOYAIONINE H3YUCHHE COCTaBa M CTPOSHUS BEIECTB, 3aBUCUMOCTH UX
CBOICTB OT CTPOEHHS, NMPOTHO3UPOBAHUE CBOMCTB BEILIECTB, MCCIEAOBAHUE 3aKOHOMEPHOCTEU
XUMUYECKUX TPEBpallleHHl W TyTed ynpaBieHUs MMM B LEISAX TMOJYyYEHUsS] BEIIECTB U
MaTepHaioB.

TeopeTnyeckyro  OCHOBY HW3y4€HUs  HEOPTaHMYECKOW XHUMHHM  COCTaBIISET
aroMHOMOJEKyJisipHoe yueHue, llepuomnueckuit 3axkon JI.MI. MeHueneeBa ¢ KpaTKUMU
CBEJICHUSIMU O CTPOCHHUU aTOMa, BUJAX XHUMHYECKOM CBSI3U, 3aKOHOMEPHOCTAX IPOTEKAHMS
XUMHYECKUX PEaKIIHil.

B usydenum Kkypca 3HAUMTENbHAsI POJIb OTBOAMTCS XUMHUYECKOMY 3KCIIEPUMEHTY:
MPOBECHUIO TPAKTUYECKUX M JTAOOPATOPHBIX PabOT, OMHCAHUIO PE3YIHTATOB YYCHHUYECKOTO
9KCIIEPUMEHTA, COOJIIOICHNIO HOPM U MpaBuil 6e30macHoi paboThl B XUMUYECKOM J1ab0paTOpUH.
Peanu3zanust naHHOM mporpaMMbl B Ipoliecce 0OydeHus Mo3BOIHMT oOy4atommumces ¢ 3I1P
YCBOUTH KJIIOUEBHIE XUMUYECKHUE KOMIIETCHIIMHU U TIOHATH POJIb U 3HAUEHHE XUMUU CPEAU JAPYTUX
HayK O IpUpoJe.

N3ydyenne xumuu cmnocoOCTByeT (OPMHUPOBAHHIO Y OOYYAIOIIMXCS HAy4YHOTO
MUPOBO33PEHUS, OCBOCHHIO OOIICHAYYHBIX METOJOB (HAONIOJCHUE, U3MEPECHHE, YKCIICPUMEHT,
MOJIETTUPOBAHUE), OCBOCHUIO MPAKTUYECKOI'0 MPUMEHEHUs Hay4YHBIX 3HAHUN, OCHOBAHHOI'O Ha
MEXIPEIMETHBIX CBsA3SX C mpeaMeramMu «Okpyxaromuid mupy», «Pusukay, «buonorusy,



«['eorpadus», «Maremaruka» u GOpMUPYET KOMIIETEHLUHH, HEOOXOIUMBIE JUISl MPOJOJIKEHUS
00pa3oBaHMsl B 00JIACTH €CTECTBEHHBIX HAaYK.

W3ydeHne XuMHM  CcmocoOCTByeT  pa3Bututo y  oOyuatomuxcs ¢ 3I0P
MPOCTPAHCTBEHHOT'O0 BOOOpaxkeHus, GYHKIMOHATHLHOW TPAaMOTHOCTH, YMEHHUS BOCIPUHUMATH U
KPUTHUYECKH aHaIU3UpoBaTh HH(OpMaIMIO, TMPEACTAaBICHHYI0O B Pa3IUYHbIX  (Qopmax.
3HAaUUMOCTh TMpeAMeTa i Pa3BUTUSA >KU3HEHHOW KomreTreHIuu oOydarommxcs ¢ 3IIP
3aKJIIOYACTCSI B YCBOGHUM OCHOBBI XMMHYECKUX 3HAHUM, HEOOXOTUMBIX MJIs TTOBCEIHEBHOM
KU3HU; HaBBIKOB 37I0pOBOTO M 0€30MacHOro Jis YejoBeKa M OKpYXkaromiei ero cpenbl oOpasa
KU3HU; (HOPMUPOBAHUU IKOIOTUUECKON KYIbTYPHI.

[Iporpamma orpakacT coAcp)KaHHe OOYUCHUS MPEIMETY «XHUMHS» C YUYETOM OCOOBIX

oOpa3oBarenbHbIX MoTpeOHOCTel oOydarommxcs ¢ 3[IP. OBmageHue ydeOHBIM MpPEAMETOM
«XUMHS» TIPECTABISAET ONMPEACIeHHYI0 TPYAHOCTh i oOyuatonuxcs ¢ 3[1P. DTo cBsi3zaHo ¢
OCOOCHHOCTSIMH MBICTUTCIIEHOW JCSITeIbHOCTH, MEPHOANYCCKUMH KOJICOAHMSIMA BHUMAHUS,
MajbiM O0BEMOM TMaMSTH, HEJAOCTATOYHOCTHIO OOIIEro 3amaca 3HaHWM, MOHUKXEHHBIM
M03HABaTEJIbHBIM UHTEPECOM U HU3KUM YPOBHEM PEUEBOrO PA3BUTHS.
Jlist mpeosioNieHusT TPYAHOCTEH B HM3YY4EHUH Y4eOHOro mpenMera «XHUMHS» Heo0Xoauma
ajanrtanus o0bemMa M XapakTepa y4eOHOro marepuana K I03HABAaTEIbHBIM BO3MOKHOCTSIM
JAHHOM KaTeropuu oOOydaroluxcs, Y4eT HX OCOOCHHOCTeW pa3BUTHS: MCIOIb30BaHUE
QITOPUTMOB, BHYTPUIPEIAMETHBIX M MEXKIIPEAMETHBIX CBS3€H, MOCTENEHHOE YCIO0KHEHHE
M3y4aeMOoro Marepuana.

[Ipy wu3ydyeHMH XUMHH  HEOOXOJUMO  OCYIIECTBIATH  B3aHUMOJCHCTBHE  Ha
MOJMCEHCOPHOM OCHOBE. TeopeTnueckuii Marepuan HM3y4aeTcs B IIPOLECCE IPAKTUYECKON
NeSTENbHOCTH. BO3MOXKHO BBIJIETIEHHE OTIEIBHBIX YPOKOB Ha peIIeHHWE 3aJad B CBSI3H CO
CIIOKHOCTBIO aHanu3a Tekcta ooyuatoutumucs ¢ 3[1P. Oprannueckoe eTUHCTBO MPAKTUYECKON U
MBICITUTEIILHON JIEATENBHOCTH OOYYArOIIMXCS Ha YPOKaX XUMHHU CIOCOOCTBYET MPOYHOMY H
OCO3HAHHOMY YCBOCHHIO Oa3MCHBIX XMMHUYECKUX 3HaHUW W yMmeHuil. Ocoboe BHHUMaHHE TPHU
W3YYEHUU XUMHUHU YIEISIeTCS H3YUYECHUIO «CKBO3HBIX» MOHATHH M (OpPMUPOBAHHUIO HaBBIKA
CTPYKTYpUPOBaHUs MaTepUara.

Henu u 3axa4n u3yyeHusi yueOHOro npeamera « XuMHs»

Obwue yenu n3ydeHuss y4eOHOro TmpenMeTa «XHUMHUS» TPEACTABICHH B
[IpumepHoii paboueli mporpamMmmMe OCHOBHOTro o0miero oopaszoBanusi. OHH aKTyaJlM3HPOBAHbBI C
YUETOM HOBBIX TPUOPUTETOB B CHCTEME OCHOBHOIO OOINEro oOpa3oBaHWs, HAIpPaBICHHOCTH
OoOy4eHHs] Ha pa3BUTHE U CaMOPA3BUTHE JIMYHOCTH, (popMHUpOBaHHE €€ WHTEUIEKTa W 0Omei
KynbTypbl. OOyueHne YMEHHUIO YUUThCS M MPOJOJDKATh CBOE 00Opa3oBaHHE CaMOCTOSTEIBHO B
HACTOSIIEe BPEMs SBIISCTCS OJHON U3 BAXKHEUITNX (YHKIMH y4eOHBIX MPEIMETOB, B TOM YHCIC
n «XuMum».

Hns obOyuatomuxcs ¢ 3I[IP, Tak ke, kak W UIi HOPMATHBHO Pa3BUBAIOIIUXCS
CBEPCTHUKOB, OCBaMBAIOLIMX OCHOBHYIO 0O0pa30BaTelIbHYIO MpPOrpamMMmy, JTOMUHHUPYIOIIEE
3HAYE€HHE MPUOOPETAIOT TAKKE IEIH, KaK:

* (opMHpOBAaHHE HMHTEIUIEKTYAIbHO pPAa3BUTOW JUYHOCTH, TOTOBOM K COTPYAHUYECTBY,
CaMOCTOSATEIILHOMY IPHUHSTHIO PEIICHUM, CIIOCOOHON adanTHPOBATHCA K OBICTPO MEHSIOIMIMMCS
YCIIOBUSIM JKU3HH;

* HaMPaBJICHHOCTh OOyUYEHUSI Ha CHCTEMAaTHYECKOE MPHOOIIEHUE YUAlTUXCS K CAaMOCTOSITETTbHOM
[03HABATEJIbHOM  JIEATENIbHOCTH, HAay4YHbIM M  IPAKTHYECKUM  METOoJaM  IO3HaHWUs,
(hopMHPYIOIIUM MOTHUBALIMIO ¥ Pa3BUTHE CIIOCOOHOCTEN K XMMUH,

= ofecreyeHHe YCIOBUH, CIOCOOCTBYIOIIUX MPHOOPETEHUIO OOYYaAIOUIUMUCS  OMbITa
pa3HOOOpa3HOH JEeATEIBHOCTH, TO3HAHWS W CAMOIO3HAHUS, KIFOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCATHHOE 3HAUCHHE VISl PA3JIMYHBIX BUOB JEATCILHOCTH;

= hopMUpOBaHHE YMEHUIN OOBSACHATH U OLIEHUBATH SIBJICHUS OKPY’KAIOIIEro MUpPa HA OCHOBAHHUH
3HAHWI U OTBITA, TOMYYEHHBIX MPU U3YYCHUU XHUMHUH;



* (opmupoBanue y oOy4aromuxcs T'YMaHUCTHUECKHUX OTHOLIEHUH, MMOHMUMAaHMsI LIEHHOCTU
XUMHYECKUX 3HAHWUM A7 BBIPAOOTKU SKOJIOTHMYECKH I€IeCO00pa3HOro MOBEACHUS B OBITY U
TPYOBOW AESTENBHOCTH B LIEISIX COXPAHEHMS CBOETO 370POBbS U OKPYKAIOMIEH MPHUPOTHOM
Cpelbl;
* pa3BUTHE MOTHUBAIMH K OOyYEHHIO, CIOCOOHOCTEH K CAaMOKOHTPOJIIO U CAMOBOCHUTAHHIO Ha
OCHOBE YCBOEHHs OOIIEYEIIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY
PO M HAITPABIICHHOCTH JaTbHEHIIIET0 00yUCHHS.
Kypc nampaBneH Ha pelieHHe CIEIyIOMUX 3a1a4, 00eCTIeYUBAIONIUX peaTn3aliio JUYHOCTHO-
OPUEHTHPOBAHHOTO U JIEATEIHHOCTHOTO MOJAX0A0B K 00yueHuto XxuMuu obydaromuxcs ¢ 3[1P nHa
YPOBHE OCHOBHOT'O O0IIETO 00pa30BaHMUSA:
= (opMupOBaHUE MEPBOHAUATIBHBIX CHUCTEMATU3MPOBAHHBIX MPEJICTABICHUI O BEIIeCTBaxX, MX
MPEeBPALICHUSIX W TMPAKTUYECKOM NPUMEHEHUHU; OBIAJCHHE TOHATUWHBIM amaparoM M
CUMBOJITYCCKUM SI3bIKOM XHUMHUH;
* OCO3HaHHE OOBEKTHBHON 3HAYMMOCTH OCHOB XMMHUYECKOW HAayKH Kak OOJaCTH COBPEMEHHOrO
€CTECTBO3HAHUS, XUMUYECKHX IMPEBpAIICHUN HEOPTAaHMUYECKUX U OPTaHMYECKHUX BEIIECTB Kak
OCHOBBI MHOTHX SIBIICHUH JXKUBOW W HEKUBOW TPUPOIBI; YIIyOIeHHWE TMpeACcTaBIeHUH o
MaTepuaIbHOM €JUHCTBE MUPA;
* OBJIQJICHUE OCHOBAMHU XHMHUYECKOM TPaMOTHOCTH: CIIOCOOHOCTBIO aHAIM3UPOBATH U
OOBEKTUBHO OILICHWBAThH JKU3HCHHBIC CHTYAIlWH, CBS3aHHBIC C XUMHEH, HaBBIKAMH 0€30M1acHOTrO
oOpalleHus ¢ BEIIeCTBAMHU, HCIIOJIb3YEMbIMH B ITOBCETHEBHOW )KM3HU; YMEHHEM aHAJIM3UPOBATh
Y TUIAHUPOBATh SKOJOTMYECKH O€30MacHOE TOBEJCHHWE B IEISIX COXPAaHEHUS 3J0pOBbI U
OKPYXAIOIIEH Cpeibl;
* opMUPOBAHNE YMEHHI YCTAaHABIMBATH CBSI3U MEXKIY PeaIbHO HAOII0JaeMBIMUA XUMHYESCKHMH
SIBJICHUSIMU U TIPOLIECCAMU, TPOUCXOJSIIUMU B MUKPOMUPE, O0BSCHATH MPUUUHBI MHOT000pa3us
BEIIECTB, 3aBUCUMOCTh UX CBOIMCTB OT COCTaBa U CTPOCHUS, a TAKKE 3aBUCUMOCThH MPUMEHEHHUS
BEIIECTB OT UX CBOMCTB;
* MpUOOpETEHNE OMbITA MUCIOIb30BAHUS PA3IIUYHBIX METOJOB M3y4YEHHS BEIIECTB, HAONIOICHUS
3a WX TMPEBpAlleHUSMU TPU TPOBEICHUU HECIOKHBIX XHUMHUYECKUX OKCIIEPUMEHTOB C
KCIIOJIB30BAaHUEM JITA00PaTOPHOTO 000PYIOBAHUS U PUOOPOB;
* QopMHpOBaHUE MPEJCTABICHUNA O 3HAUEHUU XUMHUYECKOW HAyKH M PEHICHHH COBPEMEHHBIX
9KOJIOTMYECKUX MpoOJieM, B TOM YHCIIe B MPEAOTBPAIICHUU TEXHOTCHHBIX U JKOJIOTHYECKHX
KaTacTpod.
Oco0enHocTH 0TOOPA U aJaNITALMM Y4eOHOI0 MATEPHUAJIA 10 XUMHUHU
OOyuenue yueOHOMY mpeaMeTy «XUuMHsS» HEO0OXOAUMO CTPOHTh Ha CO3JaHUU

ONTHUMAJBHBIX  YCIOBHH JUIsI YCBOCHHS NMPOrpaMMHOro Martepuana obOydarommmucs ¢ 3I1P.
Bbonbioe BHUMaHHE NOMKHO OBITH yAENeHO OTOOpPY y4eOHOro marepualia B COOTBETCTBHH C
IPUHLMUIIOM JOCTYMHOCTH IPU COXpaHEHUU oOmiero 06a3oBoro ypoBHA. OH JOIKEH IO
coJiep KaHuI0 U 00beMy OBbITh aJanTHPOBAHHBIM )i oOydaromuxcs ¢ 3I1P B cooTBeTCcTBHM ¢ UX
0coObIMH 00pa3oBaTeNbHBIMU NOTpeOHOCTAMU. CreayeT OOJIerduTh OBJAJIEHHE MaTepuaioM
obOyuatonumucs ¢ 3[IP mocpeacTBoM ero AeTaabHOrO0 OOBSICHEHHS C CHCTEMaTHYECKUM
MMOBTOPOM, MHOTOKPAaTHOH TPEHUPOBKON B NMPHUMEHEHHH 3HAHWW C UCIOJIH30BAHUEM IPHUEMOB
QITOPUTMH3ALUU U BU3YaJIbHBIX OIOp, 00y4eHUs CTPYKTYPUPOBAHUIO MaTepuasa.
Bonbuioe 3HaueHuwe [UIsi TOJHOLIGHHOTO YCBOGHHUS Y4eOHOrO MaTepuana UMeeT Oomnopa Ha
MEXIPEIMETHBIE CBSI3U BOIIPOCOB, H3y4aeMbIX B JaHHOM Kypce, C TaKUMU Yy4eOHBIMU
npeameramu kak «l eorpadus», «Puszuka», «buonorus». [lo3Bonsist paccMaTpuBaTh OMH U TOT
e y4eOHBIN MaTepuan C Pa3HbIX TOUYEK 3PEHHUS, MEKIPEIMETHBIE CBSI3U CIOCOOCTBYIOT €Tr0
Jy4IlIeMy OCMBICTICHHIO, 00Jiee TPOYHOMY 3aKpPEIIJICHUIO TIOTYYCHHBIX 3HAHUA U TIPAKTHUECKUX
YMEHUM.

[Ipn moaroroBke K ypoKaM YYHTENIb JOJDKEH MPEAyCMOTpeTh (opMHUpoBaHHE Y
oOydJaromuxcs YyMEHUH aHaJIM3UpoBaTh, CpaBHUBATh, 0000IIaTh W3ydyaeMblii MaTepual,



IJIAaHUPOBATh MPEJACTOALIYI0 paboTy, OCYIIECTBISATH CaMOKOHTPOJb. HeoOXoauMo MOCTOSHHO
CIIETUTH 32 MPABUIBLHOCTHIO pPeueBOro opopmiieHus BhIcKa3biBaHUM oOyuatoriuxcs ¢ 3I1P.
B cBs3u ¢ OCOOCHHOCTSIMH TOBEIAEHUS © JesaTenbHOCTH oOydaromuxcs ¢ 3[IP
(pacTOpMOKEHHOCTh, HEOPTaHW30BAHHOCTH) HEOOXOJUM CTPOXKAWIINN KOHTPOIb COOIIOICHUS
MpaBWJI TEXHUKH OE30MacHOCTH MpU TNPOBEACHUU J1a0OPATOPHBIX PAbOT B XHUMHUYECKOM
KabuHeTe.
Buawl aesareabHocTH ooyuarommuxcs ¢ 3I1P, o0yc/ioB1eHHbIE 0COOBIMU 00Pa30BaTEIbHBIMU
MOTPEOHOCTSAMM M 00ecrneYyrBAKOIIUE OCMBICJIEHHOE OCBOCHHE COMEP:KAHMH 00pPa30BaAHUNA
no npeamMery « XuMus»
Copeprxanue BUIIOB JesaTeNbHOCTH oOyuarommxcs ¢ 3[IP Ha ypokax XuMHUM OmpenessieTcss ux
0CcOOBIMH 00pa3oBaTEIbLHBIMU TTOTpeOHOCTAMU. [TomMmumo mupoko ucnoiaszyembix B OOIT OO0
OOIMX A7t BCEX OOYYArOIIMXCS BUIOB NEATEIBHOCTH CIEAYeT YCHJIMTH BUIBlI ACATEIHHOCTH,
CHelM(pUIHBIC I JaHHOW KAaTeropuu OOYYAroONIMXCs, JUISi OOCSCIICUCHHUS OCMBICICHHOTO
OCBOEHHS COJIep>KaHUsI 00pa3oBaHHsl IO TMPEAMETYy: YCHJIEHUE MPeIMETHO-PAKTHYECKON
JESTENbHOCTH C AaKTUBU3AI[MEH CEHCOPHBIX CHUCTEM; YEPEeJIOBAHHE BHUIOB JEATEIbHOCTH,
3a/IEUCTBYIOIIUX PA3IUYHbIE CEHCOPHBIE CUCTEMbI; OCBOEHUE MaTepHalia ¢ ONOpOor Ha alrOpPUTM;
«TIOIIArOBOCTh» B U3YUEHUU MaTepuaia; HCIOIb30BAHUE JOMOIHUTENbHON BU3YalbHOM OMOpPHI
(nnanel, 00pasiel, CXeMbI, MAOIOHBI, OOpHBIE Ta0MuIbl). [ pazButus y oOyyaromuxcs ¢ 3[1P
YMEHHsSI JeNIaTh BBIBOABI, (DOPMHpPOBAHUS TPAMOTHOT'O PEUYEBOTO BBICKA3BIBAHUS HEOOXOAUMO
WCIIONIBb30BaTh OINOpHBIE cioBa M kiume. Ocoboe BHUMaHUE CleQyeT YIeNIUTbh OOYy4EeHHIO
CTPYKTYpUPOBAHUIO MaTepuana: COCTaBICHHE PHUCYHOUHBIX M BepOalbHBIX CXEM, COCTaBJICHHE
Ta0JIMII, COCTaBJICHUE KIacCU(UKAIIMKU ¢ 0003HAYCHHBIMU OCHOBAHUSMH ISl KiacCU(DHUKAIIUN U
HaIlOJIHEHHE UX TPUMEpaMH | JIp.
TemaTtnueckast 1 TepMUHONIOrHueckas jekcuka coorserctsyer OOIT OOO.
Hns obyuatomuxcst ¢ 3IIP cymiecTBeHHBIMH SIBISIIOTCSL TPUEMBI PabOTBI € JICKCHUECKUM
MarepuasioM 1o mpeamety. [IpoBomutcs cnenuanbHas paboTa MO BBEACHUIO B AKTUBHBINA
CIIOBapb O0YyYarolIMXcs COOTBETCTBYIOLIEH TepMuHoONOruu. M3ydaemple TEpMUHBI BBOASTCS Ha
MOJTUCEHCOPHOW OCHOBE, 00s3aTelbHa BU3YyalbHAs TOAACPKKA, AITOPUTMBI pabOTHI C
OTIPEICTICHUEM, OTIOPHBIE CXEMBI ISl aKTyaIH3allud TEPMUHOIOTHU. MecTo y4eOHOro npeamera
«Xumus» B yueOHOM 1maHe B coorBercTBUM ¢ DenepalbHBIM  TOCYAApCTBEHHBIM
00pa30BaTeIbHBIM CTAHIAPTOM OCHOBHOIO OOIIEro oOpa3oBaHUs y4eOHBIM mpenMeT «XUMHUs
BXOJIUT B MPEAMETHYIO 007acTh «ECTeCTBEeHHOHAYYHBIE MPEIMEThI» U SBISECTCS 00s3aTeIbHBIM
st u3ydenus. Copepkanue ydeOHoro mpemmera «Xumus», coorBerctByer ®I'OC OOO,
pa3paborano ¢ yderoM I[IpumepHOV OCHOBHOH 00pa3oBaTEeNbHONM MPOTrPaMMbl OCHOBHOTO
obmero oOpazoBaHusl 1O y4eOHOMY mpeaMeTy «XuMus», CcooTBeTcTByeT IIpumMepHOit
aJanTUPOBAHHONW OCHOBHOW 0O0pa30oBaTeIbHON MpPOrpaMMe OCHOBHOTO OOIIEro oOpa3oBaHUs
00yJaromxcs ¢ 3aJepKKON IMCUXUIECKOr0 Pa3BUTHA.

OO0miee 4KnCiIO YacoB, OTBEAEHHBIX JII U3YYCHHUS XMMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus, cocraBisieT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezielnto), B 9 kiacce — 68
yacoB (2 yaca B HEJIEIIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/ibHBIEe XMMHYECKHE TOHATHS

[Ipenmer xumuu. Ponmp XMMHMM B JKM3HM uelloOBeKa. XHMMHSA B CUCTEME HayK. Tema un
BemecrBa. dusnueckue cBolicTBa BelleCTB. ArperatHoe cocrtosHue BemiecTB. [lonstue o
METO/axX MMo3HaHMs B XUMHUU. UncTele BemecTBa U cmecu. Croco0bl pa3iesieHus: cMecei.

ATOMBI W MOJIEKYJIbl. XHUMHUYECKHE 3yieMeHThl. CHUMBOJBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTsie U ClI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuyeckass (Qopmyna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BenlecTB. OTHOCUTENbHAS aTOMHast Macca. OTHOCHUTENbHASI MOJIEKYJIISIpHAS
Macca. MaccoBast 10J11 XUMHYECKOI0 3JIEMEHTA B COSIMHEHHH.

KomnuectBo BemecrBa. Monb. MonsipHass macca. B3auMOCBSI3b KOJIMYECTBA, MAacChl U
YHclia CTPYKTYPHBIX €IMHUIL BeulecTBa. Pacy€rel mo hopMynaM XUMHUUECKUX COSTUHEHHI.

duznyeckue U XMUMHUYECKUE SBJICHMS. XHUMHUYECKas peakiuus M €€ NpU3HaKu. 3aKOH
COXpaHEHUs Macchl BEIECTB. XUMHUECKUe ypaBHeHus. Kiaccudukanus XUMHYECKUX peaKIi
(coemuHeHus, pa3I0KEeHHs, 3aMeIeHUs, 00OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYJOH, IpaBujiaMu padoThl B J1a0OpaTOpuu U MpuéMamMu
oOpareHust ¢ 1abOpaTOpHBEIM O0OPYJOBaHHEM, M3YYE€HHE U ONMUCaHhe (PU3UYECKHX CBOWCTB
00pa3I0B HEOPraHMYECKUX BEIIeCTB, HabMoaeHIe Pu3nyeckuX (IJIaBlIeHUE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KHIIEHUE M KOHJEHCAIUsl BOJbl) U XMMHUECKUX (FOPEHHE CBEUH,
MPOKaJIMBAaHUE MEIHOW MPOBOJIOKH, B3aMMOJCHCTBHE MeNa C KUCIOTOM) SIBJICHU, HaOIt0IeHUe
U ONHCAaHME TMPU3HAKOB MPOTEKAHHWA XUMHUYECKMX peakuui (pas3jioKeHHe caxapa,
B3aMMO/ICHCTBHE CEPHOM KUCIIOTHI C XJIOpUIoM Oapusi, pa3ioxenue ruapokcuaa meau (1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >Keje3a c pactBopoM coiu Mmenu (1), m3yuenue crnocoboB
pas3zeneHuss CMeced: ¢ MOMOIIBI0 MarHuTa, (WIBTPOBaHHWE, BBIIAPUBAHUE, IUCTUIUIALMS,
xpomarorpadus, TpPOBEJCHHE OYUCTKM IOBAPEHHOW coNM, HaAOIIOJeHHE U  ONUCaHHE
pe3yJabTaTOB IPOBEAEHUS OIBITA, WUIFOCTPUPYIOIIErO 3aKOH COXPAHEHMsI MacChl, CO3JIaHUE
Moeleld MOJICKYJT (ITapOCTEPIKHEBBIX ).

Baxueiilue npeacTaBUTe M HEOPraHUYECKHUX BellecTB

Bozayx — cmech razoB. CocraB Bo3ayxa. Kucnopog — 3ieMeHT M HpOCTOE BELIECTBO.
Haxoxxnenue kucinopoaa B npupoae, (pusnueckue 1 XUMHUECKHE CBOMCTBA (PEaKLUU TOPEHHS).
Oxcupnpl. [lpumenenue kucnopona. CrocoObl MOMy4YeHHS KHCIOpoAa B J1abopaTOpuu H
npoMbIIIeHHOCTH. KpyroBopor kuciopona B mpupozae. O30H — amtorponHas Moaudukanus
KHCTIOpO/Ia.

TemnoBoli 3(p(deKkT XUMHUECKONM peakluH, TEePMOXUMUYECKUE YpaBHEHHUS, 3K30- HU
SHIOTEPMUYECKUE peaKUMU. TOIIMBO: yrosb M MeETaH. 3arpsi3HEHUE BO3AYyXa, YCUJICHHE
MapHUKOBOTO (exTa, pa3pyiieHne 030HOBOT'O CIIOSI.

Bomopon — »nemeHT M mnpocroe BemecTBo. HaxokaeHue Boxopona B INPUPOAE,
(u3nueckue 1 XuMHUYeCKHe CBOMCTBA, PUMEHEHHE, CIIocO0bI monydeHus. KuciaoTe! u comu.

MomnsipHblif 00bEM Ta30B. Pacy&Tbl Mo XUMHUECKHM YPaBHEHHSIM.

Odusnyeckne CBOMcTBa Boabl. Boma kak pactBoputenb. PactBopel. Hacwimiennsle u
HEHACBILIEHHbIE pacTBOpbl. PacTBOpuMOCTh BewlecTB B Boje. MaccoBas J0jsl BELIECTBA B
pacTBope. XuMu4eckre cBOMCTBa BoIbl. OcHOBaHMs. Ponb pacTBOpOB B MPHUPOAE U B JKU3HU



yenoBeka. KpyroBopor Bozabl B mpupoje. 3arpsA3HEeHHE MPUPOAHBIX BOJA. OXpaHa U OYHMCTKA
MPUPOJIHBIX BOJI.

Knaccudukanus wHeopranmdeckux coeauHeHuid. Oxcuapl. Krnaccudukamus OKCHIOB:
corneoOpasyromnire (OCHOBHBIE, KHCIOTHBIC, aM(pOTEepHBIC) U Heconeobpasytoniie. Homenkmarypa
okcuoB. du3nyeckre 1 XUMUYECKUE CBOMCTBA OKCHIOB. [lomyueHne okcuaos.

OcHoBanus. Knaccudukaruss OCHOBaHMM: IIEIOYM € HEPACTBOPUMBIC OCHOBAHUSI.
Homenknarypa ocHoBaHuid. Pu3nueckue M XUMHYECKHE CBOWCTBa OcHOBaHWM. [lomydyenue
OCHOBAHM.

Kucnorel. Knaccuduxanus xkuciaor. Homenkmnarypa kucnor. dusndeckue U XUMHYECKUE
cBoricTBa KucioT. Psa akruBHocty metaiuioB H. H. bekerosa. [Tonyuenne Kucior.

Conu. HomeHnknarypa cosneil. @u3ndyeckue U XMMHYECKHE cBoiicTBa coseld. Ilomyuenue
COJIEH.

'eneTnyeckas CBA3b MEXAY KJIaCCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMpeJIeJICHUE COAepKaHUs KUCIOpoia B BO3/lyXe, MOIydeHue, coOupaHue,
pacro3HaBaHWE W H3y4YEHHE CBOWCTB KHCIOpPOJAA, HaONIO/IEHHWE B3aHMMOJCHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHUS M IMpEKpaIeHusi TopeHus (mmoxkapa), 03HaKOMIIEHHUE C
oOpa3liaMl OKCHJIOB W OMNHMCAHME HX CBOICTB, MONy4YeHHE, COOMpaHUE, paclo3HaBaHUE U
H3ydeHHe CBOMCTB Bojaopojaa (ropeHue), B3aumojeictBue Bogopoaa ¢ okcuaom meau (1)
(BO3MOXHO HCITOJIb30BAHKME BHIEOMATEPUAIIOB), HAOIIOCHHE 00pa3lloB BEIIECTB KOIMUYECTBOM
1 Monb, ucciaenoBaHNE OCOOCHHOCTEW pacTBOPEHHUS BEIIECTB C PA3IMYHON PAaCTBOPUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENCIEHHOW MAacCOBOM JIOJIEM pPACTBOPEHHOIO BEIIECTBA,
B3aMMOJICICTBHE BOJBI C MeTaulaMu (HaTpueM W KajbllieM) (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB), MCCIEAOBaHUE OOpPAa3IOB HEOPTAHMUYECKUX BEIIECTB PA3IMYHBIX KJIAcCOB,
HaO0/IeHUE M3MEHEHMsI OKPAacKH WHIMKATOPOB B PACTBOpax KHUCIOT U IIEJNOYEH, M3ydeHHe
B3aumozeiictBus okcuga Meau (ll) ¢ pacTBopom cepHON KHCIOTBI, KHUCIOT C METajljlaMy,
peakuuii HEWTpalau3aluH, IOJYYEHHE HEpPaCTBOPUMBIX OCHOBAaHUW, BBITECHEHUE OJHOIO
METaJlJla [PYTUM U3 pacTBOpPaA COJIH, PEHIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «Baxunenime
KJIaCChl HEOPTAHUYECKUX COCTUHEHUID.

IMepuonuveckuii 3axkon u Ilepuoanyeckasi cucrema xumu4yeckux 3djemeHtos /I, WU.
MenpeneeBa. CTpoeHue aToMOB. XMMHU4YeCKas ¢BsA3b. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbBIE
peakumuu

[lepBbie TOMBITKA KIACCU(PUKAIMKA XUMHYECKUX OdJeMeHTOB. [loHsTHE O Tpymmax
CXOJHBIX 3JIEMEHTOB (ILIETOYHBIE U IIE€I0YHO3EMENbHbIE METaIbl, FAJION€Hbl, MHEPTHBIE T'a3bl).
DJeMeHTHI, KOTOpbIe 00pa3yroT aM(OTEepHbIE OKCUIBI U THIPOKCHIBI.

[lepuonmueckuii 3akoH. Ilepumonnueckass cucremMa Xxumuueckux osnemenroB J[. U.
MengeneeBa. KoportkomepuonHas w ummHHONEpHoaHas (opmel [leproaudeckoit CUCTEMBI
xumuueckux onemeHToB [[. M. MenneneeBa. Ilepuogsl um rpynnbl. PU3UYECKUR CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJA U TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB aromubix sgep. Mzoromsl. Onekrponsl. CtpoeHue
3JIEKTPOHHBIX 00O0JIOUYEK aTOMOB MEPBHIX 20 XUMHUUYECKHUX AIeMEHTOB [leproanueckoil cucTeMbl
J. W. MenneneeBa. XapakTepucTUKa XHUMHUYECKOI'O »HJIEMEHTa [0 €ro IOJOKEHHUIO B
[Tepuoanueckoii cucreme J[. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS PaJInyca aTOMOB XMMUUYECKHUX 3JIEMEHTOB, METAJUIMUYECKUX U
HEMETAJUIMYECKUX CBOWCTB MO IPYIIIaM U EPUOIaM.



3nauenue [lepronnueckoro 3akoHa u Ilepuoandeckoil CUCTEMbl XUMUYECKUX JIEMEHTOB
JUIsl pa3BUTUA HayKu U npakTuku. [[. . MenneneeB — yd€HbIl U IPaKJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHast u HENoJsIpHas) CBS3b.
DNEeKTPOOTPULIATENbHOCTh XUMHUUECKHUX JIEMEHTOB. VIoHHasI CBSI3b.

Crenenp  okucienus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE — peakiuu.  [Iporeccsl
OKHCJIEHUS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm

U3ydeHHe 00pa3IOoB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOJCHCTBHE THAPOKCHIA
LIMHKAa C PAcTBOpPaMHU KUCJIOT U ILIEJIOYEH, MPOBEJEHUE OIBITOB, WILIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEINIbHBIX PEAKIMH (TOpeHHEe, PEaKIINK pPa3I0KEHUs, COEAUHEHNUS).

Mesicnpedmemmnuie ceasu

Peanu3zanus MexXnpeaAMETHBIX CBSA3EH MPU M3YUYEHUU XMUMHH B 8 KJlacce OCYIIECTBIISAETCS
yepe3 HCMOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX TIOHATHH, TaK M TOHATHH,
SBIISIOIIUXCS] CHCTEMHBIMU JJIs1 OTJIEbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOme ecTecTBEHHO-HAYYHbIE MOHATHUS: HAay4HBIM (akT, rumoresa, TEOpHs, 3aKOH,
aHalu3,  CHHTe3,  KilacCUpUKanus,  MEePUOJUYHOCTb,  HAOIIOJACHHE,  DKCIEPUMEHT,
MOJIETMPOBAaHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®uzuka: MaTepus, aTroM, DIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIWJ, H30TOIbI,
PaZMoOaKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKUN 3apsj, BELIECTBO, TENO, OO0BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, Ia3, (U3NYECKHUE BEITUYMHBI, €JUHMIIBI U3MEPEHUs,, KOCMOC, IUIAHETBHI,
3Bé31161, ComHITE.

Buonorust: porocunres, apixanue, 6uochepa.

['eorpadus: armocdepa, rtuapocdepa, MHUHEpabl, TOPHBIE IOPOJIBI, IOJE3HBIC
HCKOMaeMble, TOIUIMBO, BOIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMUMHYecKas peaKus

[lepnoanueckuii 3akoH. Ilepuoamueckas cucremMa xumudeckux osiaemeHtoB J[. U.
MenpeneeBa. CrpoeHue aromMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHU CBOMCTB XHUMHYECKHUX
9JIEMEHTOB NEPBBIX TPEX MNEPHUOAOB, Kalus, KalbLUsid M HMX COCIUHEHUH B COOTBETCTBUU C
MoJI0’KeHUEM 351eMeHTOoB B [lepuomyeckoii cucteMe U CTPOEHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHJBl XMMHMUYECKOM CBS3U. THUIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHMOCTbh CBOMCTB BelIeCTBa OT THIIA KPUCTAUIMYECKOW PEmETKH U BUAA XUMHUYECKOU
CBSI3H.

Knaccudukanus u HOMEHKJIATypa HEOPTaHWYECKMX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K PAa3IMYHBIM KjaccaM HEOPraHWYECKHX COEAMHEHMH, MeHEeTHYecKas
CBSI3b HEOPTraHMYECKUX BEIIECTB.

Knaccngukamuss XUMUYECKUX PEaKIfii 1Mo pa3IMYHbIM MPU3HAKaM (IT0 YUCITYy U COCTaBY
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3¢ (eKTy, MO0 H3MEHEHHUIO0 CTeneHel
OKHCIIEHUS XUMHUYECKHX 3JIEMEHTOB, 110 OOpaTUMOCTH, M0 YYacTHIO KaTajau3aropa). JK30- U
SHJOTEPMUYECKUE PEAKLIUH, TEPMOXUMUYECKUE YPABHEHUS.

[lonsiTe o ckopoctu xumuyeckoi peakuuu. [loHsTre 00 0OpaTUMBIX M HEOOPATHMBIX
XUMHUYECKUX peakuusx. [IoHATHE O TOMOreHHBIX M TETEpPOreHHbIX peakuusax. llonsarue o
kartanuze. lloHatne o XuMHueckoM paBHOBecMU. DaKTOphl, BIUAIOIIME HA CKOPOCTb
XMMHUYECKOHN peakliy U MOJI0KEHNE XUMUYECKOIO0 PAaBHOBECHS.



OKuUCIINTENIBHO-BOCCTAHOBUTEIIBHBIE  PEAKIMM, SJEKTPOHHBIM OalaHC OKHCIUTEIbHO-
BOCCTAaHOBUTENIBbHON peakiuu. CocTaBileHUE ypaBHEHHHM OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuuii ¢ UCMOIb30BAaHUEM METO/1a JIEKTPOHHOr0 OajlaHca.

Teopust 2IEKTPOIUTUYECKON AUCCOLUALMN. DJIEKTPOJIUTHI U HEIIEKTPOIUTHI. KaTnoHsl,
aHMOHBI. MeXaHU3M JUCCOLMAlMM BEIIECTB C PA3IUYHBIMU BUJAAMH XUMHUYECKOM CBS3H.
Crenenp nucconuanyy. CUIbHBIE U C1a0ble AIEKTPOIIUTHI.

Peakiiun moHHoro ooMeHa. YcioBHsI IMPOTEKAaHUS peaklMi MOHHOro oOMeHa, IOJIHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHUs peakiuil. CBOICTBa KUCJIOT, OCHOBaHHWIl U cojeil B cBeTe
NpeCTaBIeHUH 00 3JIEKTPOIMTHYECKON aucconuanuu. KadecTBEHHblE pEaKIMU Ha HOHBI
[TousiTHE O TUIpOIHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJEISIMHM KPHCTANIMYECKUX DPEIMETOK HEOPraHWYEeCKHX BEIECTB —
METAJUIOB M HEMeTauloB (rpaduTa W aiMmasza), CIOKHBIX BEIIECTB (XJIOpHIA HATpHs),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XUMMUYECKOW pEaKIMHU OT BO3AEHCTBHS Pa3IMYHBIX
(bakTOpOB, MCCIEAOBAHHE 3JIEKTPOIPOBOIHOCTH PAaCTBOPOB BEIIECTB, MpOIecca AUCCOMHALNN
KUCJIOT, ILIeNo4ed M coied (BO3MOYKHO MCIIOJIb30BaHME BHUAEO MAaTepHUajoB), IpPOBEAECHUE
OIBITOB, WUIIOCTPUPYIOLIUX IpPU3HAKU MPOTEKaHUs peakuuid MOHHOro obMeHa (oOpa3oBaHME
ocajika, BbIIEJIEHHE Ta3a, o00pa3oBaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOIIMX HPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTENIbHBIX peakUuil (rOpeHHe, peakUuu pa3joXKeHHs, COeAUHEHHUS),
pacro3HaBaHWE HEOPraHMYECKUX BEIIECTB C IOMOUIbI0 KayeCTBEHHBIX PEaKIM Ha HOHBI,
pelIeHre YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTasibl 4 MX cOeJUHEHUS

OOmast xapakTepucThka ranoreHoB. OCOOCHHOCTH CTPOEHHsS aTOMOB, XapaKTEpHbIE
crerieHu okucieHus. CtpoeHue M (U3MYECKHE CBOMCTBA IMPOCTHIX BELIECTB — TaJOrEHOB.
XHWMHYECKHE CBOWCTBA Ha TMpUMEpPEe XJopa (B3aMMOJIEHCTBHE C MeETaUIaMH, HeMeTaJlJlaMH,
miesiouamu).  XsopoBoaopos. ConsHasg  KUCIOTa, XMMHMUYECKUE CBOMCTBA, IIOJy4YEHUE,
npuMeHeHue. JleficTBre Xjiopa U XJI0pOBOIOPO/Ia Ha OpraHu3M yenoBeka. BaxkHelime Xiopuist
U UX HaXxOXJI€HUE B IPUPOJIE.

OO6mast xapakrepuctuka 31aeMeHTOB VIA-rpynmsl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHue U (PU3MYECKHE CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOpO/a U Cepbl. AJUIOTPOINHbIE MOJU(HUKAIMU KUCIOPOJa U cepbl. XUMHUECKUE CBOWMCTBA
ceppl. CepoBoOpOJ, CTpOeHHE, (PU3NUYECKHe W XUMHUYECKHE CBOMCTBA. OKCHIBI CEepbl Kak
MPEICTaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, (PU3MUECKUE M XMMHUYECKHE CBOWCTBA
(oOmme Kak mMpencTaBHTENs Kiacca KUCIOT W crnenuduueckne). XUMHUYECKHUE PEAKIUH,
JeXalue B OCHOBE MPOMBIIUIEHHOTO croco0a IMOMy4eHHs CepHOW KHUCIOTHL IlpumeHeHue
cepHOM KUCI0Thl. Cou CepHON KUCIIOTHI, KAUeCTBEHHAs peakius Ha cynbdar-noH. Haxoxnenue
ceppl U €€ COeIMHEHUN B Tmpupoae. XHUMHUYECKOE 3arps3HEHHE OKpYKaloleh cpeibl
COCMHEHUS MM Cepbl (KUCIOTHBIE JOXIHM, 3arps3HEHUE BO3AyXa M BOJOEMOB), CIOCOOBI €ro
MpeI0TBpaLCHUSI.

OObmast xapaxkTepucTuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTENEHU OKHUCIEHUs. A30T, pacupocTpaHeHHWe B Mpupoae, (u3HUecKue u
XUMHYecKHe cBoiicTBa. KpyroBopor azora B mpupozae. AMMHAK, ero (pu3nuecKkue 1 XUMHUYeCKue
CBOJCTBa, ITOJy4yeHHe U npuMeHeHue. Comu aMMOHMS, UX GU3NYECKUE U XUMUUECKUE CBONCTBA,
npumeHeHue. KauecTBeHHas peaklys Ha MOHBI aMMOHHS. A30THas KHMCIOTa, €€ IOJy4YeHHE,
¢usnyeckne M XMMHUYECKHE CBoicTBa (0oOmIMe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneuupuyeckue). Vcnonp3oBaHWe HUTPATOB W COJIEH aMMOHHS B KauyecTBE MHHEPAIbHBIX



ynoOpennii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIICH Cpellbl COSTUHEHUSIMH a30Ta (KUCIOTHBIE
JIOKIIM, 3arpsi3HEHHE BO31yXa, MOuYBbl U BopoémoB). docdop, ammorponHble MoauQHUKALNUN
dbocdopa, duznueckue nu xumudeckue cpoiictBa. Oxcua docdhopa (V) u pochoprHas kucnora,
¢usnyeckue M XUMHUYECKHE CBOWCTBa, momydeHue. Mcmonb3oBanue ¢(ocdaroB B KauecTBe
MHUHEPAIbHBIX YA0OPEHUH.

OOmas xapakrepuctuka 3yeMeHToB |V A-rpynmbel. OcoOE€HHOCTHM CTpPOEHHUs aTOMOB,
XapaKTepHble CTENEHU OKUCICHHUSA. YTIJIEpO/, aJuIOTPOIHbIe MOAM(UKALINY, pAaCIPOCTPAaHEHHUE B
npupoze, Gpusndeckre u XuMHUIECKue cBorcTBa. Ayncopouns. KpyroBopor yriepona B mpupoze.
Oxcunpl yriaepona, ux (Gpu3nuecKkrue U XMMHUYECKHE CBOWCTBA, EMCTBUE HA KUBbIE OPraHU3MBI,
MOJTyYeHHE U TIPUMEHEHHEe. DKOJIOrHYeCKUe MpoOJIeMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIIOTE3a TJI00AIbHOTO MOTEIUICHUsT KIMMAara, MapHUKOBBIM 3¢ ¢eKkT. YronbHas KuUCIoTa U eé
conu, X (U3MYECKHe M XMMHUYECKHE CBOWCTBa, IMOIydeHHE U NpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-uMoHBL. ~ Mcmomp3oBaHwe — KapOoHAaTOB B OBITY, MeAWIUHE,
IIPOMBIIIJICHHOCTH U CEIbCKOM XO035HCTBE.

[lepBoHauyanpHbIe TMOHATHS 00 OPraHMYECKUX BEIIECTBAaX KaK O COCTUMHEHUSAX YIriepoja
(MeraH, 3TaH, ATWJIEH, AalETUJIEH, JTaHOJ, TJHUIEPUH, YKCyCHas kuciaora). IIpupoaHsie
WCTOYHUKU YTJIIEBOJOPOJOB (Yyroib, MPUPOAHBIA ra3, HE(PTh), MPOAYKTHl HX MEpepadOTKh
(OeH3uH), UX poisb B OBITY U MPOMBINIIEHHOCTH. [IoHATHE O OMOIOrMUECKU BaXKHBIX BELIECTBAX:
KHUpax, Oenkax, yrieBoJaXx — M HMX pOJIM B KU3HU YeEJIOBEeKa. MarepHallbHOE €JUHCTBO
OpPraHMYECKUX U HEOPraHMYECKUX COEAUHEHUH.

Kpemuuii, ero ¢usmueckue M XUMHYECKHE CBOICTBa, MOIY4YeHHE M IPUMEHEHUE.
Coenunenus kpemHus B mnpupoge. OOmue mnpenctaBieHus o0 oxcuae kpemuus (1V) u
KpeMHHEeBOU Kuciore. CHIIMKAThI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelmme
CTPOUTENIbHBIE MaTepUalbl: KepaMHKa, CTEKJIO, IEMEHT, OeTOH, jkene300eToH. IIpobrembl
0€30I1aCHOr0 UCIOIb30BAHUS CTPOUTENIBHBIX MATEPUAJIOB B TIOBCEAHEBHON XKU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3l0B HEOPraHWYECKUX BELIECTB, CBOMCTB COJSHOW KHUCJIOTHI, IPOBEAECHUE
Ka4eCTBEHHBIX PEaKIMi Ha XJIOPUA-WOHBI U HAOIIOJCHNUE NMPH3HAKOB MX MPOTEKAHHMS, OIBITHI,
oTpaxaromue (pu3nuecKkrue U XMMHUYECKHE CBOICTBA TaJOr€HOB U MX COCIAMHEHHH (BO3MOXKHO
WCIIOJIb30BAaHUE BHJAEOMATEPUANIOB), O3HAKOMJIEHHME C 00paszlamMH XJIOPHUJIOB (TaJOreHH]IOB),
O3HAaKOMJIGHHE C oOpa3mamMu cepbl M €€ COEAMHEHUSIMH (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), HAONIOJCHHE Tporecca OOyrJIMBaHMUsS  caxapa IO  JICUCTBHEM
KOHIIEHTPUPOBAHHON CEpHON KHCIIOTHI, U3yUYCHHE XUMHUECKHX CBOWCTB pa30aBICHHOM CepHOM
KHCJIOTBI, TPOBEJICHHE KaueCTBEHHOW peakiMy Ha Cyib(paT-HOH U HaONIOJEHHE NpHU3HAKA €€
MPOTEKaHUS, O3HAKOMJICHHE C (PU3MUECKMMM CBOMCTBaMH a30Ta, ¢ochopa W uX coeTuHEHUN
(BO3MOXXHO HMCITOJIb30BAaHKUE BUICOMATEPUAIIOB), 00Opa3iiaMu a30THBIX U (HochHOpHBIX yI0OpeHUH,
MOJlyueHue, coOHpaHue, pacrno3HaBaHUE M M3YYEHHE CBOICTB aMMMaka, IpPOBEJIEHUE
Ka4eCTBEHHBIX pEaKkUMi Ha HOH aMMOHMS U (ocdar-uOH M H3y4YeHHE MPHU3HAKOB UX
MIPOTEKaHUs, B3aMMOJEHCTBHE KOHIIEHTPUPOBAHHOW a30THOW KHCIOTHI C Mebl0 (BO3MOXKHO
UCIOJNb30BaHUE BHUICOMATEPUANIOB), M3YUYEHHE MOJIENIeH KPUCTAIIIMUECKUX PEIETOK aiaMasa,
rpaduta, ¢ynnepeHa, O3HAKOMJICHHE C TMPOIECCOM aacopOlHMH PAcTBOPEHHBIX BEIICCTB
aKTUBUPOBAHHBIM YITIEM U YCTPOMCTBOM MPOTHBOrasa, NOJIy4eHue, COOMpaHue, paclio3HaBaHUe
U U3y4EHHE CBOWCTB YIJICKUCIIOTO ra3a, NPOBEJCHHE KAYeCTBEHHBIX peaklMil Ha KapOoHAaT u
CHJIMKAT-UOHBl M HW3Y4YEHHWE TPU3HAKOB HMX TNPOTEKAHUS, O3HAKOMIIEHHME C MPOAYKIHUECH
CHJIMKQTHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIIEPUMEHTAIbHBIX 3a/1ad Mo TeMe «BaxHeimue
HEMETAJJIBl M UX COCTUHECHHS.



MeTajjabl M X COeTUHEHUS

OO0masi xapakTepUCTHKa XWMHUYECKHUX DJJIEMEHTOB — METAUIOB HAa OCHOBAaHHHM WX
nonoxkenus B [lepuonuueckoit cucreme xummudeckux sinemMeHToB Jl. Y. MenaeneeBa u crpoeHus
atomoB. CTpoeHue MeTaioB. MeTtaminueckas CBs3b M METAJUIMYECKash KpUCTaIMYecKast
pemérka. DJIEKTPOXUMHUYECKUN Pl HanpsbDkeHU MeTrauioB. dusnueckue M XUMUYECKHUE
cBoiicTBa MeTayuioB. OOLMe crnocoObl MoNydYeHHUsT MeTauIoB. [IoHATHE O KOPPO3UU METaIIOB,
OCHOBHBIE CITOCOOBI 3aUTHI UX OT Koppo3uu. CIiaBsl (CTallb, YyTYH, TIOPATIOMHHHMI, OpOH3a) U
WX IPUMEHEHUE B OBITY U MPOMBIIIJIEHHOCTH.

[[{enounble MeTauIbl: OJNOKEeHUE B [leprnoauyeckoi cucreMe XUMHUYECKUX 31eMEeHTOB /1.
N. MenneneeBa, CTpoeHHE WX aTOMOB, HaXOXJACHUE B Tpupoje. Ou3nueckrue U XUMHUUECKUE
CBOIICTBa (Ha mpumepe HaTpus U Kanus). OKCUIbl U THAPOKCUBI HATpusl U Kanus. [Ipumenenue
IIEJIOYHEBIX METAINIOB U UX COCTUHCHHI.

[[leroyHO3EMENBHBIE METAUIBl MAarHuii M KajdbLUi: mojoxeHue B llepumogmueckoi
cucreMe xumuyeckux snemeHToB . M. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXKJICHHE B
npupozae. PU3NYeCcKUe U XMMHYECKME CBOWCTBA MAarHus W Kaiblusa. BaxxkHelmume coennHEeHUs
KanbIus (OKCU, TUAPOKCU, conn). JKECTKOCTH BOMIBI U CIIOCOOBI €€ YCTpaHEHUSI.

Antomunuii: nonoxenue B Ilepuoguueckoit cucreme xumuuyeckux saementoB JI. WM.
MenieneeBa, CTpOEHHUE aToMa, HaxoXJaeHue B npuponae. Gusndyeckue 1 XMMHUUYECKUE CBOMCTBA
ATIOMUHUS. AMQOTEpHBIE CBOMCTBA OKCHJIA M TUIPOKCUIA ATTFOMUHUSL.

Kenezo: mnonoxenue B Ilepumogmyeckoit cucreMe xumuueckux siemeHtos /[l U.
MenneneeBa, CTpO€HUE aToMa, HaxOXKJAeHUEe B mpupojae. Ousndyeckne 1 XUMHUUIECKUE CBOMCTBA
xeneza. Okcunpl, ruapokcuasl U conm kenesa (ll) m xenmesa (l1l), ux cocra, cmoiicTBa u
MOJTy4YEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C OoOpaslamMu METANIOB M CIUIaBOB, WX (U3UYECKUMH CBOWCTBAMH,
W3y4EHUE pe3yJIbTaTOB KOPPO3MH METAIOB (BO3MOXXHO HMCIOJIb30BAHHE BHJIEOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOJCHCTBHUS OKCHIA KAJIBIMS U HATPHUS C BOAOH (BO3MOXKHO MCIIOJIB30BaHUE
BHICOMATEPHAIIOB), HCCIEIOBAaHNE CBOMCTB JXECTKOM BOJBI, Tpollecca TOPEHUs jKejie3a B
Kucimoposie  (BO3BMOXKHO — HCIIONIb30BAaHME  BUACOMATEpUAlOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBCHHBIX PEaKIMi Ha WOHBI: MarHWs, Kajbllvs, aJlOMUHUS, ITMHKa, xene3a (1) u sxemesa
(1), meau (1), HaGMrOIEHUE U ONMHMCAHHUE MPOIECCOB OKPAIIMBAHUS TUIAMCHH MOHAMHU HATpHS,
KaJIis ¥ KaJblus (BO3MOXHO MCIOJIB30BaHUE BUICOMATEPUAJIOB), MCCIIEIOBaHUE aM(pOTEPHBIX
CBOICTB T'UJIpOKCHUIA ATFOMUHHS U TUJIPOKCUAA [IUHKA, PELICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 110
Teme «BaxkHelIe MeTalIbl 1 KX COCAUHECHUS.

XHuMHA H OKpYXKaIOLIas cpeaa

BenecTBa u mMaTtepuanbl B MOBCEIHEBHOM KU3HU 4YelloBeKa. be3omacHoe MCroinb30BaHUE
BEIIECTB M XMMHYECKHX peakiuii B ObITy. [lepBasg momomp Npu XUMHYECKHX OXKOTax M
OTpaBJICHUSX.

XHUMHYECKOE 3arpsi3HEHHE OKPYXKAIOIIeH cpenbl (MpenenbHast T0MyCTUMas KOHIIEHTpaIus
Bemects, fanee — [1/1K). Pons XxuMuu B pemieHuu 3KOI0rHIeCKUX MpodIem.

Xumuueckuii IKcnepumenm:

u3ydeHue 00pas3IoB MaTepHaioB (CTEKIIO, CIIIaBbl METAIIJIOB, TOIMMEPHBIE MATEPUAIIBI).

Mesricnpeomemmuoie ceasu

Peanuzaiust MexXnpeIMETHBIX CBSI3€M MPU M3YUYEHHH XMMHH B 9 Kjacce OCYILECTBIISIETCS
4yepe3 HCIOJb30BAaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TIOHSATHUH, TaK © TOHATHH,
SIBJISTFOLIIMXCS] CACTEMHBIMHU JIJIS1 OTJIETbHBIX MPEAMETOB €CTECTBEHHO-HAYUYHOI'0 LIUKJIA.



OOmue ecTecTBEHHO-HAYYHBIC TIOHATHS: HAY4HBIH (DaKkT, TUIOTE3a, 3aKOH, TEOpHS,
aHanM3,  CHHTE3,  Kilaccu(uKamus,  MEepUOAMYHOCTb,  HAOMIOJCHUE,  DKCIIEPHMEHT,
MOJICTTMPOBaHKE, H3MEPEHHE, MOJIENb, SIBIICHNE, TAPHUKOBBIN 3()(eKT, TEXHOIOTHs, MaTepraIbL.

@dusmnka: MaTepHusi, aToM, OJJEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIWA, H3O0TOIbI,
PaaMOaKTUBHOCTh, MOJICKYJIa, JJIEKTPUYECKUH 3apsiji, TPOBOAHUKH, IOTYINPOBOIHUKH,
JIMIJIEKTPUKHU, (OTORIIEMEHT, BEILIECTBO, TENO, 00BEM, arperaTHOEe COCTOSHHE BEIIEeCTBa, ras,
pacTBOp, PAacCTBOPUMOCTb, KpPUCTAUIMYECKAas pEIMIETKA, CIUIaBbl, (DU3NYECKUE BEITUYUHBI,
€IMHUIIBI U3MEPEHHsI, KOCMUYECKOE TPOCTPAHCTBO, TUTAHETHI, 3BE3161, CONHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, sKocucTeMa, MHUHEpAJIbHBIE yIOOpEHUs,
MHUKPODJIEMEHTHI, MAaKPOAJIEMEHTHI, TTUTATEIILHBIC BEIIECTBA.

I'eorpadusa: armocepa, rumpocdepa, MuHepanbl, TOpHbIE MOPOIbI, IMOJE3HBIC
HCKOIIaeMbI€, TOIUIMBO, BOJTHBIC PECYPCHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOI'O 0OIIero oOpa3oBaHUs
JOCTUTAFOTCS B X0JI¢ OOYYCHUS XUMHUHU B IMHCTBE YICOHOW M BOCIIMTATEIHHON JEATSIHEHOCTH B
COOTBETCTBUM C TPAJAULHUOHHBIMU  POCCUHUCKUMU  COIHOKYJIBTYPHBIMH H  JYXOBHO-
HPABCTBECHHBIMU IICHHOCTSMH, TPUHATHIMH B OOIIECTBE NPABHJIAMH M HOPMaMH TOBEICHUS H
CIOCOOCTBYIOT IpOIleccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COLUATH3AIUU O0YUIarOIIUXCSI.

JINYHOCTHBIC PE3YJBTATHl OTPAKAIOT T'OTOBHOCTH OOYYAIOIIHUXCS PYKOBOJCTBOBATHCS
CUCTEMOH TIO3UTHUBHBIX IICHHOCTHBIX OPUEHTAIIMI M pacHIMpEHUE ONbITa JCSITEILHOCTH Ha e
OCHOBE, B TOM YHCJIE B YACTH:

1) maTpMOTHYECKOTr0 BOCIIUTAHUSA '

IICHHOCTHOI'O OTHOIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACJICIUIO, TIOHWMAHUS 3HAYCHUS XWMHYECKOH HAyKW B J>KH3HU COBPEMEHHOI'O OOIIECTBA,
CIOCOOHOCTH BIIAAETh JOCTOBEPHON MH(OpMAalMel O MepeloBBhIX JOCTHKEHUSX U OTKPBITHIX
MHPOBOH M OTCYCCTBCHHOW XWMHWH, 3aUHTCPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpPOWCTBE
MHUpa 1 00IIEeCTBa;

2) rpa’KIaHCKOr0 BOCIIMTAHUA:

MPEJICTaBICHUSI O COIUMAIBHBIX HOPMax M MPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUU B
KOJUIEKTHBE, KOMMYHHKATHBHOU KOMIIETEHTHOCTH B 00I1IECTBEHHO ITOJIE3HOM,
y4eOHOUCCIIeIOBATEILCKON, TBOPYECKOW M JPYIMX BHIAX JACATCILHOCTH, TOTOBHOCTH K
Pa3HoOO0Opa3HON COBMECTHOM JCSITEILHOCTH MPH BBIMOJIHEHUN YU4eOHBIX, TO3HABATEIBHBIX 3a7a4,
BBITIOJTHCHUH XWUMHYECKUX OSKCIIEPUMEHTOB, CO3/JaHUHM YYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOITOHMMAHHUIO ¥ B3aMMOIIOMOIIHM B IPOIECCEe ITON y4eOHOW AEATEIIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEICHWE M IIOCTYIKA CBOUX TOBAPHINCH C IMO3WIUHA HPABCTBEHHBIX U
MIPaBOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHYECKUE  TPEJCTABICHHUS O  BEHIECTBE M  XHMHUYECKOW  pEeaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BHTHS HAyKW M COCTAaBIISAIONIME OCHOBY JUIS
MOHMMAHUS  CYNIHOCTH HAYYHOH KapTUHBI MHpa, MPEICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPHPOJIbI, B3AaUMOCBA3SIX YeI0BEKa C MPUPOIAHON CpPeao, O POIU
XUMHH B TIO3HAHWUU 3THX 3aKOHOMEPHOCTEH;

MO3HABaTeJIbHbIC MOTHBBI, HAIPAaBJICHHbIC HA IOJYYCHHE HOBBIX 3HAHWHW 110 XUMHUH,
HEOOXOIUMBIC JIIi OOBSCHEHUS HAOJIOIaeMbIX IPOIECCOB W SIBICHHA, ITO3HABATEIHHOM,
UH(POPMAIMOHHOW M YUTATEIBbCKOM KYJIbTYPbI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIILHOU PabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIMTEPATypOd, MOCTYITHBIMA TEXHUYCCKHMH CpPEICTBAMHU
nH(OPMAIMOHHBIX TEXHOIOTH;

WHTEpEC K OOYYCHHIO M TO3HAHMIO, JIOO03HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, TPOSKTHOW M HMCCIIEIOBATEIbCKON ACSITETbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIPaBJICHHOCTH U YPOBHS OOyUYCHHS B JTabHCHIIIEM;

4) popMHUpOBaHUsI KYJIbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTH JKU3HU, OTBETCTBCHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 3/I0POBBIM 00pa3 >KU3HU, OCO3HAHHE MOCJICACTBHA W HEMPHUATHE BPEIHBIX
NPUBBIUEK (YIIOTPEOICHUS ANKOTOJIs, HAPKOTUKOB, KYpPEHHs), HEOOXOIMMOCTH COOJIOJICHUS



npaBusl 0€30MAaCHOCTH TPU OOpaIeHUH C XUMUYECKUMHU BEIIECTBAMU B OBITY W peajbHOMN
KU3HU;

5) Tpy10BOr0 BOCTIMTAHUSI:

MHTEPEC K MPAKTUYECKOMY M3yUeHHIO npodeccuil u Tpya pa3IudHoOro poja, yBaKeHHE K
TpyAy U pe3ynbTaraM TPYIOBOW [eATEIbHOCTH, B TOM UYHCJIE€ HAa OCHOBE IPUMEHEHUs
MPEIMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIM BHIOOP WHIUBUIYATBHONW TPACKTOPUU
MPOJOKEHHsI 00pa3oBaHUs C Y4ETOM IJUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHUH,
OO0IIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEN, YCIEIIHOW MPOPEcCCHOHANIBHON AEATEIbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHI, TOTOBHOCTb aJalTUPOBAThCS B MpoheccroHalbHOM cpejie;

6) K0JIOrHYeCKOro BOCUTAHUS:

JKOJIOTMYECKH I1eJIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHHKY KH3HU Ha 3emIle,
OCHOBE €€ CYIIeCTBOBAaHHUSA, MOHMMAaHHUE LIEHHOCTU 3J0pOBOro M Oe30omacHOro obpasza KHU3HHU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3UYECKOMY M TICUXHUYECKOMY 30POBBIO,
OCO3HAHME IEHHOCTU COOTFOZICHUS MPaBHUJI 0€30MMaCHOT0 TIOBEACHHS MPU padOoTe C BEIECTBAMH,
a TaKKe B CUTYaIUSX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIFOJICH;

CIOCOOHOCTH TPHUMEHATH 3HAHUS, MOJMydaeMble MPU HM3YYCHHH XUMHUH, JUISI PEUICHHS
3a7a4, CBA3aHHBIX C OKPYXKAIOIIEH MPUPOAHON CPENOi, AJIsl TOBBIIEHUS YPOBHS 3KOJIOrMYECKOM
KYJIbTYpPbI, OCO3HAHUS TTI00aTBHOrO XapakTepa HKOJIOTMUECKUX MPoOJieM U MyTed WX perIeHHs
MOCPEACTBOM METOJIOB XUMHUH, YKOJIOTHUECKOTO MBINUICHHS, YMEHHS PYKOBOJCTBOBATHCSI M B
MO3HABATENbHON, KOMMYHUKATUBHOW U COLIMATIBLHON MPaKTHKE.

METANIPEAMETHBIE PE3YJIBTATHI

B cocraBe MerampenMETHBIX PE3YJIbTATOB BBIICISIOT 3HAYUMBIC IS (OPMHPOBAHUS
MHUPOBO33peHUsl OOIIEHAayYHbIE MOHATUS (3aKOH, TEOpHs, MPUHLUII, TUMoTe3a, (akT, CUCTeMa,
MIPOIECC, IKCIIEPUMEHT H JIPYTroe€.), KOTOPhIE UCTIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeaIMeTax 1 MO3BOJISIOT Ha OCHOBE 3HAHUI M3 3TUX MPeIMETOB (OPMUPOBATH IPEICTABICHHUE O
IIEJIOCTHOW HAyYHOW KapTHMHE MHUpa, U yHUBEpCAIbHBIE Y4eOHbBIC NEHCTBUsS (IMIO3HABATEIbHBIC,
KOMMYHHUKATHBHbBIC, PETYISATUBHBIE), KOTOpble oOecnednBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IUIAHUPOBAHUIO M OCYIIECTBIICHUIO YU€OHON AESITENTbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBeEPCAJIbHbIE YUeOHbIe AelicTBUS

Ba3oBble Jioruyeckue AeiicTBUS:

YMEHHsI UCIOJIb30BaTh MNPUEMBI JIOTHUECKOrO MBIIUICHUS TPU OCBOCHUH 3HAHUMA:
pacKpbIBaTh CMBICI XMMHUYECKHX TMOHATHM  (BBIIENSATH UX XapaKTEepHbIE MPU3HAKHU,
yCTaHABIIMBATh B3aMMOCBSI3b C IPYTHMH MMOHSTHSIMH), UCIIONB30BATh MOHITHS ISl OOBSICHECHUS
OTHENbHBIX ()aKTOB M SBJICHUN, BBIOMPATb OCHOBAHUS W KPUTEPUU IS KiIacCU(UKALUU
XUMHYECKUX BEIIECTB U XMMHUYECKUX PEAKIUH, YCTaHABIUBATH MPUINHHO-CIICICTBEHHBIC CBSI3U
MeX1y 00BEKTaMU U3YUEHHUS, CTPOUTH JIOTHUECKUE pacCyXAeHus (MHAYKTUBHBIC, IeyKTUBHbIC,
10 aHAJIOTHH ), ICTIATh BBIBOJIBI U 3aKITIOUCHHUS;

YMEHHE MPUMEHITHh B MPOLIECCe MO3HAHUSA MOHATHS (MIpeIMETHbIE U MeTalpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, HWCIOJb3yeMble B XHWMHH, NPEOOpPa3OBBIBATH IIMHPOKO
MIPUMEHSIEMbIE B XUMUU MOJICbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XUMHYeCKas ¢GopMysia M ypaBHEHHE XHUMHYCCKOH peakluu — TMPH pPEIIeHuH y4eOHO-
MO3HABATENbHBIX 3a/lad, ¢ Y4€TOM OTHUX MOJACIBHBIX TNPEICTABICHUN BBIBIATH U
XapaKkTepU30BaTh CYIIECTBEHHbIE MPU3HAKU H3y4aeMbIX OOBEKTOB — XMMHYECKHUX BEIIECTB U
XUMHYECKUX PEAKIIHi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CICACTBCHHBIE CBSI3U U
MIPOTUBOPEYHSI B U3yUaEMBIX MPOIECCaX U SIBICHUSIX.

Ba3oBble uccienoBaTebcKue AeiicTBHUS



YMEHHE HCMOJIb30BaTh IMMOCTABIEHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTa IO3HAHUS, a
TAaKKE B KA4eCTBE OCHOBBI JJsi (DOPMHpPOBAHHUS THUIMOTE3Bl IO TPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXICHMUIA;

NpUOOpPETEHNE OMNBbITA MO TUTAHUPOBAHHWIO, OPTaHU3AIMH M TPOBEACHUI0 YUCHHUYECKHX
AKCIIEPUMEHTOB, YMEHHE HA0MI0IaTh 32 XOJ0M IMPoIIecca, CaMOCTOSITENIbHO IPOrHO3UPOBATH €T0
pe3ynbTat, (GopMyIHpOBaTh OOOOIIEHHS W BBIBOJBI MO pe3yibTaTaM MPOBENEHHOTO OIBITA,
WCCIIEIOBAHMsI, COCTABIISATh OTUYET O MpojeTaHHON padoTe.

Pabora ¢ nunopmanmeii:

yYMEHHE BBIOUPATh, aHATH3UPOBATh U MHTEPIPETUPOBATH WH(OPMAIUIO PA3TUYHBIX BHI0B
1 (hopM mpeicTaBIeHUs], TOTYYaeMYIO U3 PA3HBIX UICTOYHUKOB (HAYYHO-TIOMYJISIpHAS JINTEpaTypa
XUMHYECKOTO COJEp)KaHWs, CIpPaBOYHBIE TO0COOMs, pecypchl HMHTepHeTa), KpUTHYECKH
OLIEHUBATh IPOTUBOPEUYHUBYIO U HEJOCTOBEPHYIO HHPOPMAIHIO;

YMEHHE MPUMEHSTh Pa3IMYHbIe METOIbI U 3aIIPOCHI TIPU MOUCKE U 0TOOpE MHPOPMAIUHU U
COOTBETCTBYIOIIUX JJAHHBIX, HEOOXOIUMBIX JUIS BHITTOJTHEHUS YUYEOHBIX U MO3HABATEIbHBIX 3314
OINpEeNeNEHHOr0 THUIA, MPHOOPETEHUE OMbITa B OOJACTH WCIONB30BaHUS WH(HOPMAIIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHH, OBJIaJIcHUE KYIbTYPOH aKTUBHOIO MCIOIB30BAHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM, CaMOCTOSTEIBHO BBIOMPATh ONTHMAIBHYIO (HOpMY MpEICTaBICHUS
nH(poOpMaIlMu ¥ WIUTIOCTPUPOBATH peEIIaeMble 3a/laydl HECJIOXKHBIMA CXEMaMH, TuarpaMMaMu,
npyruMu popMamMu rpauKi U UX KOMOMHAIUSMU;

YMEHHE HCIONb30BaTh M aHAIU3UPOBATh B MpoIlecce Y4eOHON W HccieloBaTeNbCKON
JEATENHPHOCTH HH(GOPMAIIUIO O BIMSHUU MPOMBIIUICHHOCTH, CETHCKOT0 XO3SMCTBA M TPAHCIIOPTA
HA COCTOSIHUE OKPYKAIOLLIEH IPUPOJHON CPEBL.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA:

yMEHUsl 3aJaBaTh BOMNPOCHl (B Xoie Jauanora W (Wiau) JOUCKYCCHH) IO CYIIECTBY
oOcyxxgaeMol TeMbl, (OpPMYJIHPOBATh CBOU TPEUIOKEHUS OTHOCUTEIBHO BBIMOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHUsI IPEICTABIAThH MOTyYeHHbIC Pe3yIbTaThl TO3HABATEIBHOMN IEATETHHOCTH B YCTHBIX
U THCHbMEHHBIX TEKCTax; JeiaTh NPE3EHTAIMI0 PE3YJbTaTOB BBIMOJIHEHUS XHUMHUYECKOTO
JKCIIEpUMEHTa (J1abopaTOpPHOro OMbITa, Ja0OpaTOpHON pabOThI MO HCCIEIOBAHUIO CBOKCTB
BEIIIECTB, Y4€OHOT0 IIPOCKTA);

yYMEHHsI y4eOHOT'0 COTPYJHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOW MO3HABaTENbHON U
WCCIIEIOBATEIbCKOM NIEATENbHOCTH MPU PELICHUH BO3HUKAIOIIMX MHpoOJeM Ha OCHOBE yuéTa
OOIIMX HMHTEPECOB M COTJACOBAaHUSA MO3HMIHKA (00CYXACHHS, OOMEH MHEHUSMHU, «MO3TOBBIC
HITYPMBI», KOOPJMHALIMSI COBMECTHBIX JCHCTBUIA, ONpe/ielieHre KPUTEPUEB 110 OLIEHKE KayecTBa
BBITIOJTHEHHON pa0OTHI U IPYTHE).

PeryasiTuBHble yHUBepcaJbHbIe yYeOHbIE 1eliCTBHSL:

YMEHHME CAMOCTOSTENIBHO OMPENEATh LEIN ACATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIIUPOBATh U TPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JIEATEIBHOCTh, BBHIOMPATH
HauOonee H(@QeKTUBHbIE CHOCOOBI  pelleHHs y4eOHbIX U [I03HABATENIbHBIX  3ajad,
CaMOCTOSITEJIbHO COCTAaBJIATh WJIM KOPPEKTUPOBATH MPEUIOKEHHBIM aaropuT™M ACUCTBUN TpHU
BBITIOJIHCHUH 33JaHM ¢ y4€TOM TMOJyYEeHHUs] HOBBIX 3HAaHUH 00 H3y4aeMbIX OOBEKTaxX —
BEILIECTBAX U PEAKLMsIX, OLEHUBATh COOTBETCTBUE MOJIYUYEHHOIO pe3yybTaTa 3asBICHHOU LIEJH,
YMEHHE HCIOb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, IIpe/ijlaraéMble B YCIIOBUU 3aJaHUA.

NPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB IO OCBOGHUIO 00S3aTENBHOTO COJCpKaHUS,
YCTAHOBJICHHOTO JaHHOW (enepaabHOil pabouell mporpamMMmoil, BBIJENSIOT: OCBOCHHBIC



OOyJarONIMMUCST HAy4dHbIE 3HAHHMS, YMEHUS W CIOCOOBI JCUCTBUH, crnenuduyYecKue s
HpeZ[MeTHOf/’I O6HaCTI/I «XI/IMI/ISI», BHUIbL ACATCIIBHOCTU IO IMOJYYCHHIO HOBOI'O 3HAHUSA, €TO
WHTEPIpPETAINH, TIPEOOPA30BAHHUIO U IPUMEHECHHUIO B PA3IIMYHBIX YICOHBIX U HOBBIX CUTYaIUSX.

K xoHny oOyuenus B 8 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaxatb COPMHPOBAHHOCTh y 00yUArOIINXCS YMECHUN:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSATHUN: aTOM, MOJIEKYJa, XUMUYECKUN
JJIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJHOPO/IHAs), BAJIEHTHOCTb, OTHOCHTENIbHAs aTOMHAas M MOJIEKYJIsIpHas Macca,
KOJINUECTBO BEILECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas JOJs XHUMHYECKOIO
JJIEeMEHTa B COCAMHEHHM, MOJIAPHBIA OO0BEM, OKCHUJ, KHCJIOTa, OCHOBAaHUE, COIIb,
3JIEKTPOOTPULIATENIEHOCTD, CTENICHb OKUCIICHHSI, XUMUYECKasl Peakius, KiaccupuKarus
peaKkLMii: peakiui COCIMHEHHUS], PEAKIIUN PA3JIOKEHUsI, PEAKIIMH 3aMEILICHUS, PEaKUU
o0MeHa, 9K30- M HJOTEPMUYECKHE PEAKIINHU, TETNIOBOH A(PPEKT peakiuu, siIpo aToMa,
AJIEKTPOHHBIN CIIOM aTroma, aTOMHas OpOuTalb, PajlyC aromMa, XMMHYecKas CBS3b,
NOJISIpHAsl U HENOJISIpHAsl KOBAJIGHTHasl CBsI3b, MOHHAsA CBSA3b, MOH, KaTUOH, aHUOH,
pacTBOp, MaccoBas J10J1s BellecTBa (MPOLEHTHAs KOHIIEHTPAallKsi) B pacTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKHX IOHATUA W MPUMEHATH 3TU
MIOHSITHS IIPU ONIMCAHUM BEILECTB U X IIPEBPALLCHUI;

UCIONB30BaTh XMMHUYECKYI) CHMBOJHMKY JUIsl COCTaBJieHHsS (OpPMYJIT BElIeCTB U
YpPaBHCHUN XUMHYECKUX PEAKIINN;

OIPEENIATh BAJCHTHOCTh ATOMOB JJIEMEHTOB B OMHApHBIX COCIUHEHHUSAX, CTEICHb
OKHCIIEHUSI DJIEMEHTOB B OMHApHBIX COEIUHEHHSIX, NPUHAUIEKHOCTh BEIIECTB K
onpenenéHHOMY KJaccy COEOMHEHMH 1o (QopMynam, BHJ XHUMHUYECKOH CBS3H
(xoBaJieHTHAs U MOHHAs) B HEOPTraHUUECKUX COCIUHEHUSX;

packpsiBaTh cmbich [lepunonnueckoro 3akona . M. MenneneeBa: 1€MOHCTPUPOBATH
IIOHMMAHHE TEPUOJUYECKON 3aBUCHMOCTH CBOWCTB XMMHYECKHMX JJIEMEHTOB OT HX
nosioxkeHuss B Ilepuonmueckoil cucreme, 3aKOHOB COXPAaHEHMSI MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO yUEHUs, 3aKOHa ABOraipo;

OMHKCHIBATh M XapakTepuszoBaTh Tabmuunyto ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUYECKHUX 3JIEMEHTOB: pa3jnyaTh IMOHATHUS «TJIaBHasg moarpynna (A-rpymnmna)» u
«mobounas mnoarpynma (b-rpymma)», mameie ¥ OonbliMe MEPUOIBI, COOTHOCUTH
0003HaueHus, KOTopble UMeroTca B Tabmuue «llepuoanueckas cucreMa XUMHUYECKUX
anemeHToB [[. M. MenneneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKaMH CTPOEHUs aTOMOB
XUMHUYECKUX DJIEMEHTOB (CocTaB M 3aps] sapa, oOllee YHUCIO JJIEKTPOHOB U
pacnpeesneHue uX Mo IEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh XUMUYECKUE 3JIEMEHThI, HEOPraHUYECKHE BEIECTBA, XUMUYECKHE
peakiuu (110 YUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIIMH BELIECTB, MO TEIUIOBOMY
dbdexry);

XapaKTepu30BaTh (OMHUCHIBATH) OOIME XWMHUYECKHE CBOMCTBA BEIIECTB Pa3IUIHBIX
KJIaCCOB,  IIOATBEP)KJasi  ONUCAHUE IMPUMEPAMHM  MOJIEKYJISIDHBIX  ypaBHEHUMH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

IIPOrHO3UPOBAaTh CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MO)KHOCTH IIPOTEKAHUSI XUMUYECKHUX IIPEBPALLICHUN B PA3JIMYHbIX YCIOBUSIX;
BBIYUCIISITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIDHYIO MAacChl BELIECTB, MACCOBYIO
JI0JIF0 XUMHYECKOT0 3JIEMEHTA 10 (hopMysie COSAUHEHHS, MACCOBYIO JIONIO BEIECTBA B
pacTBope, MPOBOANUTH PACUYETHI [0 YPABHEHUIO XMMUYECKON pEeaKIuu;



[IPUMEHATh OCHOBHBIC OINEPAlMH MBICIUTEIBHOW IEATEIBHOCTH — aHAli3 M CHHTES,
CpaBHEHHE, 000O0IICHHNE, CUCTEMATH3AINIO, KIACCHU(DHUKAIUIO, BHISBICHHE MPUYMHHO-
CIIE/ICTBEHHBIX CBSI3€d — I M3YYEHHUS CBOWMCTB BEIICCTB M XUMHYECKHUX DPEaKIUi,
€CTECTBCHHO-HAyYHbIC  METOMABI  TO3HAHUS  —  HAOJIOZCHWE,  HM3MEpCHHE,
MOJICTTUPOBAHKE, IKCIIEPUMEHT (PeaIbHbBIN 1 MBICIICHHBIH );

Clie/IoBaTh TMpaBWJIaM  IOJb30BaHHMS XHMHUYECKOH TOCYHOM H  J1abOpaTOpHBIM
o0opyOBaHUEM, a TaK)Ke MpaBHJIaM OOpaIIeHHS C BEIIECTBAMU B COOTBETCTBHH C
HHCTPYKIUSMH I10 BBIITIOJTHEHHUIO JJAOOPATOPHBIX XUMHYECKHUX OIBITOB IO MOTYYCHHIO
U CcOOMpaHUIO Tra3000pa3HBIX BEIIECTB (BOIOpPOAAa M KHCIOPO/A), MPHUTOTOBICHUIO
pPacTBOPOB C ONpEeAEIEHHON MACCOBOM [0Jell pacCTBOPEHHOrO BEIECTBA, INIAHMPOBAThH
¥ TIPOBOJMTH XMMHUYCCKHE SKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB INEIOUEH U
KHCJIOT C TIOMOIIBI0 MHIUKATOPOB (JITaKMyc, peHON(TaIenH, METHIIOPAHK U IPYTHUE).

K koniy oOyueHus B 9 kiacce mpeaMeTHbIE pe3yJbTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxaTb c()OPMUPOBAHHOCTh y 00yUaIOIUXCS YMEHUM:

PaCKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKMX IMOHATHUN: XMMHYECKHM DJIEMEHT, aTOM,
MOJIEKYJIa, HOH, KaTUOH, aHUOH, IIPOCTOE BELIECTBO, CI0KHOE BELIECTBO, BAJICHTHOCTb,
AJEKTPOOTPHULIATEIBHOCT, CTEIEHb OKHUCIEHUS, XUMHUYECKas PEaKLUs, XMUMHYECKas
CBSI3b, TETIOBOH AP PEKT peakunu, Mojib, MOJSAPHBIA 00BEM, pacTBOp, JIEKTPOIHTHI,
HERJICKTPOJIUTBI, JJIEKTPOIUTUYECKAs JAUCCOLMAIMs, PEeaKIUd HOHHOro OOMeHa,
KaTajau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTMMble M HeoOpaTHMbIE peakluH,
OKHMCIIUTEIIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLMM,  OKHCIUTENb,  BOCCTAaHOBMTEID,
OKHMCJIEHHE M BOCCTAHOBJICHHE, aJUIOTPOMNUs, aM(OTEPHOCTb, XMMHUYECKas CBS3b
(koBaJleHTHAsl, MOHHAs, MeETAJJIMYECKas), KpPUCTAJUIMYECKas pEIETKA, KOPPO3Hs
METAJIJIOB, CIUIABBI, CKOPOCTb XMMHMYECKOM pEaKUuH, MpPEeNeIbHO JOIyCTUMAs
koHuentpanus [1/IK Bemiecrna;

WJUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMUYECKUX IOHATHI M NPUMEHATH 3TU
MIOHSITUS IIPU ONTMCAHUM BEILIECTB U X MPEBPALICHUIA;

UCIOJNB30BaTh XHUMHUYECKYI0 CHMBOJMKY JJsI COCTaBieHHs (OpMya BeEUIECTB U
YpaBHEHUN XUMHUUYECKUX PEaKIIHNH;

ONpENENATh BAJIEHTHOCTb M CTENEHb OKHMCIEHUS XHUMHMUYECKHX DSJIEMEHTOB B
COCIVHEHMIX Pa3JIMYHOIO COCTaBa, IPHUHAIEKHOCTb BEIECTB K ONPEIEIEHHOMY
KJIAaCCYy COEMMHEHHH 10 ¢GopMyraMm, BUJ XUMHUYECKOM CBs3U (KOBaJeHTHas, MOHHAs,
METAJJIMYECKas)) B HEOPraHWYECKUX COENMHEHUAX, 3apsj] HOHAa II0 XUMHYECKOH
¢dbopmyse, XxapakTep Cpelbl B BOJHBIX PAacTBOPAaX HEOPraHUYECKUX COECTUHEHHM, TUI
KPUCTAJUIMYECKOU PEIIETKM KOHKPETHOI'O BEILECTBA;

packpbiBaTh cMmblca llepnonnueckoro 3akona JI. M. MenneneeBa u 1€eMOHCTPUPOBATh
€ro NOHMMaHUE: ONHUCBIBATh U XapaKTepus3oBaTh TabnuuHyio ¢popmy Ilepuoanueckoit
CHCTEMbl XMMHUYECKHX 3JEMEHTOB: pa3jinyaTh MOHATUS «TJlaBHas mnoarpynmna (A-
rpynna)» u «mnobounas noarpynna (b-rpynma)», Manble W GomnbIIMe MEPHOJBI,
COOTHOCUTh O00O3HAUYEHMsI, KOTOpbIe MMEIOTCA B IEpPUOAWYECKON Talmuue, C
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsiz sIpa, oOlIee YMUCIIo JIEKTPOHOB U PaclpeeNieHHe UX 0 3JIEKTPOHHBIM CIIOSIM),
OOBACHATH OOIIME 3aKOHOMEPHOCTM B H3MEHEHHHM CBOWCTB JJIEMEHTOB U HX
COEMHEHMH B MpeJesiax MajlblX NEPUOJOB U IVIaBHBIX MOAIPYHI C YYETOM CTPOCHHS
UX aTOMOB;



KJIaCCU(PUIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHUYECKHUE BEIECTBA, XUMUYECKIE
peakuuu (IO YUCIYy M COCTaBY YYacTBYIOLIMX B PEAKIMHM BEIIECTB, MO TEILIOBOMY
s dekTy, Mo U3MEHEHHIO CTETIEHENH OKUCIIEHUS XUMHYECKUX 2JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBATh) OOIIME M CHEeUUPUUECKHEe XHUMHYECKHE CBOMCTBA
MPOCTBHIX U CIIOKHBIX BEIIECTB, MOATBEPK/Asl ONMKUCAHUE MPUMEPAMU MOJIEKYJISPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMHUUECKUX PEaKIIHil;

COCTaBJIATh YPABHEHUS JJICKTPOJIUTUYECKON AUCCOLMALIMU KHUCIIOT, IIEJIOYEN U COJEH,
MOJTHBIE U COKpAIIEHHBIE YpaBHEHUS peaklnii HIOHHOro oOMeHa, YpaBHEHHs peaKiui,
MOATBEPKJIAIONIMX  CYIIECTBOBAHME T'€HETUYECKOM CBSA3M MEXKAY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIHMI IMOCPEICTBOM
COCTaBJICHHS SJIEKTPOHHOTO OanaHca ITUX PeaKIluii;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOEHHS, BOSMOXXHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN B PA3INYHBIX YCIOBUSAX;

BBIYUCIISITH OTHOCUTENIBHYIO MOJEKYISIPHYIO U MOJISIPHYIO MAacChl BELIECTB, MACCOBYIO
JIOJTI0 XUMHUYECKOr0 3JIeMeHTa 1o (opMylie COeMHEHHS, MAaCCOBYIO JIOJII0 BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUYECKON pEAKLINK;

coOnoaTh TpaBWiia TMOJIb30BAHMSI XMMHUYECKOM TMOCyqoil U J1abOpaTOpHBIM
000py/IOBaHUEM, a TaKXe IpaBWiia OOpaIleHHs] C BELIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMHU TIO BBITTOTHEHHIO JIA0OPATOPHBIX XUMUYECKHX OIBITOB IO MOTYYSHHIO
1 cOOMpaHUI0 Ta3000pa3HBIX BEMIECTB (aMMHAaKa M YTIIEKUCIIOTO rasa);

MPOBOJIUTh PEAKIUH, MOATBEPKAAIOIINE KAaUeCTBEHHBIM COCTaB Pa3IUYHBIX BEIIECTB:
pacrmo3HaBaTh ONBITHBIM MYTEM XJIOpUI-, OpOMHUI-, MOAWI-, KapOoHaT-, (ocdart-,
CWIHNKAT-, Cynb(}aT-, TUIPOKCHUI-HOHBI, KATHOHBI AMMOHHUS W HWOHBI H3yYCHHBIX
METaJIJIOB, MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPAX HEOPTaHUYECKUX BEILIECTB;
MIPUMEHSTh OCHOBHBIE ONEPAllMU MBICIUTEIbHON EATEeNbHOCTH — aHAIU3 U CUHTES,
CpaBHEHHE, OOOOIIEHNE, CHCTEMAaTU3allMi0, BBISABICHUE MPHUYUHHO-CIEICTBEHHBIX
CBSI3€M — JUISl M3YyYEHHS CBOMCTB BEHIECTB M XUMHYECKHUX PEAKIUM, €CTECTBEHHO-
HayyHble METOJbl TO3HAHUS — HAONIOJICHWE, W3MEPEHHe, MOJICIHPOBAHHUE,
SKCIIEPUMEHT (peanbHbIN U MBICIICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaunuyecTBO 9acoB
Ne HaumeHnoBanue pa3iesioB u JjaekTpoHHbIe (LU(poBHIE)
KoHTpoJbHbIE IIpakTHyeckue
n/n TeM MPOrpaMMblI Bceero o0pa3oBaTe/ibHbIE PeCypcChl
padoThI padoThI
Pasznea 1. [lepBoHayasibHble XMMUYECKHE TOHATHS
Xumust — BakHas 00J1acTh
11 ©CTEeCTBO3HAHUS U 5 9 bubmuoreka [JOK
' IPAKTHYECKOM IEATENBHOCTH https://m.edso0.ru/7f41837c
YeJIoBeKa
12 BermecTBa U XuMH4yecKue 15 1 bubnuoreka [JOK
' peaxuuu https://m.edsoo.ru/7f41837¢c
Hroro mo paznery 20
Pa3nen 2. BaxHeiilne npeacraBuTe/ I HEOPraHUYeCKNX BellleCTB
21 Bosayx. Kucnopoga. [Tonsitue 5 bu6mmoreka [JOK
' 00 okcuaax https://m.edsoo.ru/7f41837¢
Bonopoa.Ilonstue o kucinorax bubnuoreka [IOK
2.2 8 1 1
U COIIX https://m.edso00.ru/7f41837¢
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubnuoreka [JOK
' OCHOBAHUSX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIaCChI bubmuoreka [JOK
2.4 . 11 1 1
HEOPraHUYECKUX COCTUHEHU https://m.edsoo.ru/7f41837c
Hroro mo pazneny 30

Pasnen 3. [lepunoanuecknii 3axon u [lepuoguyeckas cucrema xumudeckux 1emeHToB Jl. U. MenaeneeBa. CTpoeHune aToMOB.
Xumuyeckas cBsi3b. OKMCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ilepuoguyeckuil 3aK0H U

31 [Tepuognueckas cucrema 7 bubnuoreka [IOK
XUMHYECKUX 3eMeHToB Jl. U. https://m.edsoo.ru/7f41837c
Mengeneesa. CtpoeHue aroma
XumMuveckas CBs3b.

3.2 OKUCITUTENBHO- 8 bubmorexa [JOK

https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIBHBIC PECAKIITNN
bu6mmoreka [JOK
Hroro o paszerty 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorera LIOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nugpoBbie
Ne i/ P Kourpoabnbie | IlpakTuyeckue (upp )
NMPoOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoTshI
pecypchbl
Pa3nen 1. BemecTtBo n XuMu4eckne peakiiuu
11 [ToBTOpeHue U yriyoneHue 3HaHui 5 1 bubnuoreka [JOK
' OCHOBHBIX pa3/IelIoB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUECKIX 4 bubmmoreka [IOK
' peakIiuii https://m.edsoo.ru/7f41a636
DNEeKTPOIUTUYECKAs TUCCOIIAALINSL. bubnuorexa [JOK
1.3 8 1 1
XUMHYECKUE PEAKIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pazgen 2. HemeTalsibl M X cCOeANHECHHUSA
21 OO11ast xapakTepUCTHKa XMMUYECKHX 4 1 bubmamnorexa [IOK
' anemeHTOB VIIA-rpynmel. ["amorenst https://m.edso0.ru/7f41a636
OOm1ast XapaKTepUCTHKA XUMUYESCKIX
2.2 anemeHnToB VIA-rpynmel. Cepa u e€ 6 1 bubmmorexa [OK
' PYTHIRL 6P https://m.edsoo.ru/7f41a636
COCITMTHECHMSI
OO01mas XxapakTepuCTUKa XUMHYECKHX
2.3 anemeHToB VA-rpynmsl. A3oT, dochop u ux 7 1 bubmorexa [JOK
' PYTHIR. ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OOm1ast XapaKTepUCTHKA XUMUYECKHIX
24 anemeHToB |V A-rpynmnel. Yriepon u 8 1 2 bubmorexa [JOK
’ . DYHTIBL poA https://m.edso00.ru/7f41a636
KPEMHUI 1 UX COEIUHEHUS
Hroro no pazneny 25
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Pa3gen 3. MeTa/llIbl M MX COeANHECHUSA

. bubmuoreka [JOK
A 4
3 Obmme crolCTEa METAIIIOB https://m.edsoo.ru/7f41a636
. bu6mmoreka [JOK
3.2 BaxkHelme Metasuibl U UX COEIUHEHUS 16 httos://m.edsoo.ru/7f412636
Hroro no pazneny 20
Pa3nen 4. XuMusi u oKpy»kaoumas cpeaa
4.1 BemectBa 1 MaTepraibl B )KU3HU YEJIOBEKA 3 bubnnorexa [IOK
) m P https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 bubnnorexa [IOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 68
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IHOYPOYHOE IIVTAHUPOBAHHUE

8 KJIACC
Koau4vecTBo yacon DJIeKTPOHHbBIE
Ne Hara undposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3ydeHusi | oOpa3oBaTejbHbIE
padoTshI padoThI
pecypcsl
1 [Ipeamer xumuu. Ponbs XumMuu B )KU3HU 1 bu6nunoreka [JOK
yesioBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTvie 0 MEeTOAX MO3HAHUS B XUMUH 1 bubmoreka OK
A https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padora Ne 1 «IIpaBuna
3 paloThl B 1a00paTOpPUU U MPUEMBI 1 bubmuoreka [IOK
oOpalieHus ¢ 1adbopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
Yucrteie BemecTBa U cMecH. CrocoObl bu6mmoreka [{OK
4 . 1
pas3zeneHus cMecen https://m.edsoo.ru/ff0d26ca
[Tpaktuyeckas padora Ne 2
5 «Pa3nenenue cmeceit (Ha mpumepe 1 bubmorexa LIOK
a N bumMep https://m.edsoo.ru/ff0d28c8
OYHMCTKH TOBAPEHHOMN COJIN)»
bu6mmoreka [{JOK
6 ATOMBI H MOJIEKYJIEI . https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKUE PIIEMEHTHI. 3HAKH 1 Bbubnunoreka [JOK
(CMMBOJIBI) XUMHYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIIOKHBIE BEIIECTBA 1 butmmorexa LIOK
p . https://m.edsoo.ru/ff0d2a6c
b K
9 ATOMHO-MOJICKYJISIPHOE YUCHHE 1 nonmorexa LIO

https://m.edsoo.ru/ff0d2d50
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3aKO0H IIOCTOSHCTBA COCTaBAa BCIICCTB.

bu6mmoreka [JOK
10 X .B
Hmiricekas popuyaa. Barenthocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHUX IJICMCHTOB
OTHoOcHUTENbHAS aTOMHAs Macca. bu6mmoreka [{JOK
11
OTHocuTeNbHAs MOJIEKYJISIPHAs: Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 107151 XUMHUYECKOTr 0 bu6mmoreka [{OK
3JIeMEHTAa B COCIMHECHUU https://m.edsoo.ru/ffod350c
13 KomnuectBo BemecTBa. Moib. Bbu6nuorexa [JOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NIECKUE U XUMUYECKHUE SIBJICHUS. bubmoreka [[OK
XuMHUYecKas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky 1 ycia0BuUs IPOTEKaHUS bubnuoreka IIOK
15 .
XAMUYECKUX PEAKIUUN https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHUsI MacCChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienus koauuecTBa, MacChl
17 BEIIECTBA 10 YPAaBHECHHUSAM XUMHYECKUX bubmorera IOK
H . P https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukaius XuMuueckux peaxiun
18 (coenMHEHUS, PA3IOKCHUS bubmorexa [JOK
g b ’ https://m.edsoo.ru/ff0d3f34
3aMeIleHUsI, OOMEHA)
M. B. JIoMOHOCOB — yu€HBIi-
19 sHimKiIoneauct. O0o0IeHre U budmiorexa [IOK
) B https://m.edsoo.ru/ff0d40c4
CHUCTeMaTHh3aIus 3HaHUI
20 Kontponbnas padora Nel mo teme bu6moreka [IOK
«BemecTBa 1 XUMHYECKUE PEAKIUID) https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. Cocras bu6mmoreka [IOK

BO3JyXa. KI/ICJ'IOpO,I[ — OJICMCHT U

https://m.edsoo.ru/ff0d448e
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IMpOCTOC BCUICCTBO. O30H

du3znueckre U XMuMHUYECKHE CBOMCTBA

22 KHCIIOpOJia (pEeaKIIuu OKUCIICHUS Bubmmorexa [JOK
poia (peartl ’ https://m.edsoo.ru/ff0d4614
ropenue). [loustre 06 okcumgax
CriocoObI ONTydeHHsT KUCTIOpOa B
23 nabopaTopuu ZIIIH OMBIH_UIerH(iICTI/I bubmorexa [TOK
paTop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucaopoaa
TennoBoii 3¢ ekt XumMrueckoi
24 peaKkIuu, MOHSITHE O bubnmnoreka [HOK
TEPMOXMMHYECKOM YPaBHEHUU, 3K30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMUYECKUX PEAKITUIX
TomnuBo (HePTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie¢l)303 . a, CIIOCOOBI z:ro bubamorexa LIOK
P %, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
[IpakTnueckas padora Ne 3 o reme
26 «[Tony4yeHnue u cobupanue Kuciopoa bubmmorexa TIOK
i N p pOAa, https://m.edsoo.ru/ff0d4ae2
M3Yy4EHHUE €ro CBOWCTB»
Bomopon — snemeHT u mpocTtoe
97 BemecTBO. Haxoxxaenue B npupoze bubmuoreka [JOK
DOU3NYECKUE U XUMUYECKHE CBOMCTBA https://m.edsoo.ru/ff0d4ddo
Bozopona. [Ipumenenne Bogopoaa
Bbu6nunoreka [JOK
28 Kowtpombras pabora sa | nonyroze https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCITOTAX M COMAX bubamorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI IoTy4YeHust BOIOPO/a B bubnmoreka [HOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
31 ITpaktuyeckas pabora Ne 4 o Teme bubmuoreka LIOK
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«[Tony4yenue u cobupanue BOAOPOAA,
W3YYEHHE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42

MonsipHblii 00BEM Ta30B. 3aKOH

bubmoreka [[OK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruncnenus o0béMa, KOITUUECTBA
33 BEIIECTBA ra3a I10 €ro U3BECTHOM bubmorexa HOK
. . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEUIECTBA WU 00BEMY
Brruucienus o0EMOB ra3oB I10
34 ABHEHMIO peaKI[MH Ha OCHOBE 3aKOHA bubmorexa HOK
yp . peak . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIEHHI Ta30B
35 DOU3NYECKUE U XUMUYECKHE CBOMCTBA bu6mmoreka [JOK
BO/IbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [lonsTue 00 bubnmnoreka [HOK
WHJIMKaTOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBopurens. HachimeHHbIe
37 ¥ HeHaCHIIIEHHBIE pacTBOPEL. MaccoBas bubmmorexa [OK
HI p PbL. https://m.edsoo.ru/ff0d5b40
JIOJIs1 BEIIIECTBA B pacTBOPE
[Tpaktudeckas padora Ne 5 mo Teme
38 «IIpuroroBnenue pacTBOpOB C bu6muoreka LIOK
OnpeIeIEHHOM MacCOBOM JT0JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 Kontponbnas padora Ne2 o teme bubmuotexa [{OK
«Kucnopon. Bonopoza. Boxa» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiacCUpUKAINS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuenune u XuMrU4YECKUE CBOKWCTBA
bu6mmoreka [{OK
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX

OKCH 0B

https://m.edsoo.ru/ff0d664e
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4 OcHoBaHuUA: cOCTaB, KiacCUPUKALIUSA, Bbu6nunorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonydyenune u XuMHU4YECKUE CBOMCTBA bubnmnoreka [HOK
OCHOBAHMI https://m.edsoo.ru/ff0d67ca
m Kucnotsr: cocras, knaccudukaus, bu6mmoreka [{JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHnue u XUMHUYECKHE CBOWCTBA bubnmnoreka LIOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Comnu (cpeaHue): HOMEHKIIATypa,
46 CHOCOébII) o )eHI/ISI XI/IMHquKHe bubmorexa [OK
. i ’ https://m.eds00.ru/00ad9474
CBOMCTBA
[IpakTnueckas pabora Ne 6. Pemenue
47 SKCIEPUMEHTAIIBHBIX 3a/a4 10 TEME bubnuoreka [JOK
«OCHOBHBIE KJIACChI HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COETMHEHUI
48 I'enernueckas CBsI3b MEXKIY KIacCaMH bubmuotexa [{OK
HEOPTaHUYECKUX COCIUHEHUN https://m.edso00.ru/00ad9a50
bu6mmoreka [{OK
49 OO6o01IeHNe U CUCTEMAaTH3aIHs 3HAHUM
H H https://m.edsoo.ru/00ad9ch2
Kontponbnas padora Ne3 o teme
50 "OCHOBHBIE KJIACChl HEOPTaHUYECKUX bubmmorera IOK
. P https://m.edsoo.ru/00ad9ela
COCMHEHMI
[TepBbIe MOMBITKU KIacCHPUKAITTN
51 XUMHUUYECKHUX dieMeHTOB. [ToHsTHE O bubmorexa [JOK
' https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX DJICMEHTOB
[Tepuoauyeckuii 3aKoH 1
Bbubnunoreka [JOK
52 [Tepuonuueckasi cucTeMa XUMHYIECKUX

anemenToB J[. 1. MenaeneeBa

https://m.edsoo.ru/00ada52c
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bub6nunoreka [JOK

53 Heprozet, rpymmb, HOATpYIIL https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubmuotexa [{OK
saep. M3ortorbl https://m.edsoo.ru/00ada342
CrtpoeHue 31eKTPOHHBIX 000JI09eK
. bu6maunoreka [JOK
55 aToMoB 3JieMeHTOB [lepuonnueckoit
https://m.edsoo.ru/00ada6hbc
cuctemsl [[. 1. Menneneesa
XapakTepucTHKa XUMUYECKOT O
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubmuoreka [JOK
[Tepuoguueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
DIEeKTPOOTPULATENBHOCTh ATOMOB bubnmnoreka [HOK
57
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [{JOK
58 T'onosas KouTpoLHas padora https://m.edsoo.ru/00ada96e
Bbu6nunorexa [JOK
59 41
OHHAS XHMITCCKaT CBA3b https://m.edsoo.ru/00adac34
50 KoBanenTHas nosisspHas Xumuyeckas bubnmnoreka [HOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenonsipHasi XuMHA4eCKas bubmuotexa [{OK
CBSA3b https://m.edsoo.ru/00adaab9
Bbubnunoreka [JOK
2
6 Crenene okncaeHus https://m.edsoo.ru/00adae28
63 OKHCIIUTENBbHO-BOCCTAHOBUTEIIbHBIE bubnmnoreka [HOK
peakuuu https://m.edsoo.ru/00adb076
64 OKHCIIUTETN ¥ BOCCTAHOBUTEIH Bubmmorexa [JOK
https://m.edso00.ru/00adb076
65 Kontponbnas pabora Ned o reme bubnmoreka [JOK
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"Ctpoenue atoma"

https://m.edsoo.ru/00adb486

66 PezepHblil ypok. O6001meHue 1 1 bu6mmoreka [IOK
cucTeMaTu3anus 3HaHu| https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. O6001eHNE U 1 bubnuoreka LIOK
cucTeMaTu3anus 3HaHu’ https://m.edsoo.ru/00ad9cb2
68 PesepubIil ypok. O600menne u 1 bubamnoreka [HOK
CUCTEeMAaTU3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
[Ieproanyeckuit 3aK0H.

1 [lepnonnueckas cucrema 1 bubnuoreka IIOK
XUMHUYECKUX AieMeHToB [[. U. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMUYECKUX 3JIEMEHTOB 1 brbmmorexa [IOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Krnaccudukarus 1 HOMEHKIATypa 1 bubmuoreka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buabl XUMHUYECKOH CBA3H U THUIIBI 1 bub6nunoreka [JOK
KPUCTAUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padora Nel o teme

5 «IToBTOpEeHUE U yriyOneHne 3HaHUI 1 1
OCHOBHBIX pa3J/IelIoB Kypca 8 Kiiacca

6 Krnaccudukarus XuMHIecKux 1 bubmuoreka [JOK
peakLuii 10 Pa3IM4YHbIM IIPU3HAKAM https://m.edso0.ru/00adbcbO
ITonsiTHE O CKOPOCTH XUMHUUYECKOU

7 eakuuu. [IoHATHE O TOMOrE€HHBIX U 1 bubnnorexa LHOK
P ’ https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKITUAX
[TonsiTHE O XUMHUYECKOM PAaBHOBECHUH.

bu6munoreka [JOK
8 @dakTopbl, BAUSIONINE HA CKOPOCTh 1

XUMHUYECKOU pCaKuun U IMOJIOXKCHUC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOTI'O paBHOBCCHUA

OKHCIUTETHHO-BOCCTAHOBUTEIBLHBIC

Bubmunoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 3IEKTPOIUTHYECKON
10 nccorranuyu. CUIbHBIE U CIIa0bIe bubmaorexa HOK
a ’ https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI
11 MouHble YypaBHEHUS PEAKITUNA budmiorexa [JOK
yp peaKtt https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIIOT U
12 OCHOBAHHUH B CBETE IIPEACTABIECHUN budmiorexa [JOK
pvﬂ https://m.edsoo.ru/00add5d8
00 3NEKTPOTUTHYECKOMN TUCCOUALIAN
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 [IpeICTaBIEHUNA 00 bubnnorexa LHOK
Pt . https://m.edsoo.ru/00add8b2
AJICKTPOTUTHICCKON AUCCOLMAITIHI
14 [TousTHE O TUAPOIU3E COJIEN bubnnorexa LHOK
Ap https://m.edsoo.ru/00add9d4
15 O06o011eHne 1 cucTeMaTH3aIHs bu6mmoreka [IOK
3HaHUHU https://m.edsoo.ru/00addd12
ITpaktuueckas padora Ne 1.
16 «fl;)eIHGHI/Ie 3Kcnpe UMEHTAITBLHBIX bubmorexa LOK
p https://m.edsoo.ru/00addbfa
3amauy
Kontponbnas pabora Ne2 o reme
17 «IIEKTPOTUTHUECKAA AUCCOLIAALNA Brbmaorexa ITOK
p A HHATHA. https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKITUU B PACTBOPAX)»
OO011as xapakTepUCTHKA rajJOreHOoB.
18 XI/III-\]/I-II/I'—ICCKI::/IG CBI(;ﬁCTBa Ha IIpUMEpPE budmiorexa [JOK
p p https://m.edsoo.ru/00addfe2
XJiopa
19 Xnoposogopos. ComnsiHasi KUCIIOTA, bubamnoreka LHIOK
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XUMHUYECKUE CBOMCTBA, MOJIyYEHUE,
MIPUMEHEHUE

https://m.edsoo.ru/00ade104

[TpakTuueckas padora Ne 2 mo Teme

20 «[Tomyuenne COMSTHON KHCIOTHI bubmmorexa [IOK
¥ . . ’ https://m.edsoo.ru/00ade348
U3ydeHue e€ CBOUCTBY»
Brruncnenus mo ypaBHEHUSM
21 XUMUYECKUX PEAKIUH, €CIIU OAUH U3 bubmmorera [IOK
PCAKITH, g https://m.edsoo.ru/00ade488
pEeareHToB JIaH B U30BITKE
29 OO6mrast xapakTepuCTHUKA SJIEMEHTOB bubnmnoreka [HOK
VIA-rpymiibl https://m.edsoo.ru/00ade64a
AnoTponHble MOIU(GUKALIUY CEPBHI.
23 HaxoxeHune ceprl U €€ COeJUHEHUM bubmmoreka [IOK
B npupoje. XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoz10pO/1, CTpOEHUE, bubmuotexa [{OK
(bu3MUeCcCKue 1 XUMUIECKHE CBOICTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHasi KUCIIOTA,
25 ¢du3nyeckue 1 XMMUYECKHEe CBOWCTBA brbmmorexa LIOK
’ https://m.edsoo.ru/00adea28
IIPUMEHEHUE
bu6munoreka [JOK
26 Kontponbhas pabora 3a 1 monyroaue
p P yroa https://m.edsoo.ru/00adec8a
97 Brruucnenue MaccoBoOM 107U BBIXO/a bu6mmoreka [IOK
MIPOJYKTa PEAKLIUU https://m.edsoo.ru/00adec8a
OO01as XxapakTepUCTUKA SJIEMEHTOB
28 VA-rpynmsl. A30T, paclipocTpaHeHHe bubnmnoreka [HOK
B IIpUpoze, PU3NUECKUE U https://m.edsoo.ru/00adeea6
XUMHYECKHE CBOMCTBA
29 AMMuak, ero puznuecKue u Bbubmunoreka [JOK
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XUMUYECKUE CBOMCTBA, MOJIyYeHUE U
MIPUMEHEHUE

https://m.edsoo.ru/00adf004

[TpakTuueckas padora Ne 3 mo Teme

30 «Ilonyyenue aMmmMuaKka, M3y4eHHE €T0O bubmorera [IOK
. i St https://m.edso0o.ru/00adf180
CBOWCTB»

31 A3oTHas KuCIoTa, €€ (hu3nIecKue u bubnuoreka [JOK
XHUMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJIEN
aMMOHUS B KAYECTBE MHHEPATBHBIX

32 o0pennii. XuUMHYECKOE bubmaorexa [HOK
YA00P ' . https://m.edso0o.ru/00adf518
3arpsi3HEHUE OKPYKaroieil cpeasl
COEIMHEHUSIMU a30Ta
dochop. Oxcun dpocdopa (V) u

33 (1)00:50 pHaSI KI/ICJ'I((I))Ta (1)(1)1531/1(116331(1/16 " bubmmorexa [IOK

p L https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, TOTyYeHUE
Hcnonb3oBanue pocdaros B

34 KayecTBe MUHEPAIbHBIX yI00pEHUH. bub6nunoreka [JOK
3arpsi3HEHUE MIPUPOTHON CPEJIbI https://m.edsoo.ru/00adfc20
docharamu
Yriepon, pacrpocTpaHeHHE B

35 pu I())L[e gmnlt){ecgl)/le 1 XUMHYECKHE bubmorexa [HOK

PHPOAE, https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxcupl yriiepona, ux GU3HYeCKue U

36 XHMHUYECKHE CBOMCTBA. bu6mmoreka [{JOK
DKOJOrHYecKre IpoOIeMbl, https://m.edsoo.ru/00adfebe
CBsi3aHHBIE ¢ OKcHI0M yrieposa (1V)

.. Bubmnoreka [IOK

37 VroabHas KUCIOTA U € COIU 1

https://m.edsoo.ru/00ae006¢c
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[Tpaktuyeckas pabora Ne 4 o Teme
"[lonydyeHue yriieKuciaoro rasa.

bu6maunoreka [JOK

38 KavecTBenHnas peakuus Ha KapOOHAT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavanbHBIC MOHATHS 00

39 OpPraHUYECKUX BEIICCTBAX KaK O bubmorera IIOK

https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YTIepo/ia
40 KpemHunii u ero coequHeHUs bubnmorexa LHOK
https://m.edsoo.ru/00ae080a
[TpakTuueckas pabora Ne 5. Perenue

41 AKCIIEPUMEHTAIBHBIX 332/1a4 110 TEME bub6munoreka [JOK
«Baxxnelime HeMeTaJIbl U UX https://m.edso0.ru/00ae0bf2
COCTMHEHUSI»

Kontponbnas pabora Ne3 o reme
42 «Baknelnme HeMETAJUIBL U UX bubmiorexa HOK
https://m.edsoo.ru/00ae0el8
COCTMHEHUS
OO6mrast XxapaKTepUCTHKA XUMUYECKHIX
3JIEMEHTOB — METAJIJIOB.

43 Merannuueckas CBSI3b U Bbu6nuorexa [JOK
METAJIINYECKask KpUCTAIITMYECKast https://m.edsoo.ru/00ae103e
pemérka. duznyeckue CBOMCTBA
METaJlIOB
XHUMHUYECKHE CBOMCTBA METAILIOB.

44 DNEeKTPOXUMHUYECKHUH PsIJT bubmorexa [TOK

. https://m.edso0.ru/00ae1156
HaIpsHKEHUH METAJIIOB
O61ue cnocoObl MOTy4YeHUs
45 MeTtaioB. CrutaBbl. BerauciaeHus mo bu6mmoreka [{OK

YpaBHCHUAM XUMHUYCCKUX peaKuI/nZ,
€CJIM OAVH M3 pCarcHTOB COACPIKHUT

https://m.edsoo.ru/00ael1156
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IIPUMECH

46 [TonsiTue 0 KOPPO3UU METAIIOB bubmmorexa [IOK
PP https://m.edso00.ru/00ae1278
bu6mmoreka [JOK
47 [Henormsie MeTamet https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ TUIPOKCUABI HATPUS U bubnuoreka [JOK
Kanus https://m.edsoo.ru/00ae14b2
49 [[{enouHO3eMeNbHBIE METAIIIBI — bubnmnoreka [HOK
KaJIBIIUHA 1 Maroui https://m.edsoo.ru/00ael5e8
50 Baxnerime coeTMHEHUs KaJIbIUs bubmmorexa [IOK
8 A https://m.edsoo.ru/00ae15e8
51 O06001eHre 1 cucTeMaTH3aIus
3HAaHUHU
JKEcTKOCTh BOMBI U CITOCOOBI €€ Bbu6nunorexa [JOK
52
YCTpaHEHUS https://m.eds00.ru/00ae1886
[IpakTuueckas padora Ne 6 mo Teme
53 "YKE€cTKOCTh BOJBI M METOIBI €€ bubmmorexa LIOK
| A A https://m.edsoo.ru/00aelae8
yCTpaHEHUS
Bbubnunoreka [JOK
4 A i
> FHOMHHIH https://m.edsoo.ru/00aelc64
AmdoTepHbIE CBOMCTBA OKCUIA U bubnmnoreka [HOK
55
TUAPOKCH 1A https://m.edsoo0.ru/00aelc64
bu6mmoreka [JOK
56 XK
eeso https://m.edso0.ru/00ae1d86
57 Oxkcupl, TUIPOKCUABI U COJIU XKeme3a bubnmoreka [HOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 I'onoBast KoHTpoNBHAs paboTa
59 [TpakTtuyeckas pabora Ne 7. Pemenue bubmuoreka LIOK
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AKCIIEPUMEHTAIbHBIX 33/1a4 110 TEME
«Baxneiimue MeTaibl ¥ UX
COEIUHEHU

https://m.edsoo.ru/00ae3de8

Brruucnenus no ypaBHeHUAM
XUMUYECKUX PEAKLUH, €CIIH OAUH U3

60 pearcHTOB JIaH B U30BITKE WIIN 1 bubnmnoreka [HOK
COJICPKUT NMpUMECH. Brruncnenus https://m.eds00.ru/00ae1750
MacCOBOM JIOJIM BBIXO/A IPOAYKTA
peaxiuu
61 O06o0061IeHue 1 cucTeMaTH3aus 1
3HAaHUU
KonTtponbnas padora Ne4 mo Teme
62 «BaxxHeilme MeTallIbl U UX 1
COCIIMTHECHMS
63 BemectBa u Marepuasl B 1 bub6nunoreka [JOK
IIOBCEIHEBHON KU3HU YEI0BEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE 1 bubmuoreka [IOK
OKpY>Karolleu cpeapl https://m.edso00.ru/00ae4270
65 Ponps xumMum B pemieHuu 1 bubnmnoreka [HOK
AKOJIOTHYECKUX TPOOIIeM https://m.edso00.ru/00ae4270
PesepBHblit ypok. O60011eHNE U bubnmnoreka [IOK
66 . 1
cUCTeMaTHu3alus 3HaHUM https://m.edsoo.ru/00ae0d0a
67 PesepsHblil ypok. O600meHue u 1 bu6mmoreka LIOK
cucTeMaTu3anus 3HaHuH https://m.edsoo.ru/00adb33c
68 PesepHblil ypok. O6001eHNE U 1 bubmuoreka [IOK
CUCTEMAaTU3aLMs 3HAHUU https://m.edso00.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

» Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB WU.T'., Cnaakos C.A.,
Axtmonepnoe o6miectBo «M3marensctBo «IIpocBemienne)
» Xumus, 8 knacc/ 'abpuensia O.C., OctpoymoB N.T'., Cnagkos C.A.,
AxnmonepHoe o6mecTBo «M3natenbeTBo «IIpocBemenuey

BeenureBapuanT

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

BBenurenanubie

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbHI CETH
UHTEPHET

BBenutenannbie
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