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HOACHUTEJBHASA 3AIIUCKA

AnantupoBaHHas paboyasi mporpamma Mo XUMHH Uit 00y4aronuXcs ¢ 3aJep>KKOM MCUXHUUECKOTO Pa3BUTHS
(manee — 3IIP) Ha ypoBHE OCHOBHOTO o0mero oOpa3oBaHus paspaboraHa Ha ocHoBe DenepambHOTO
rOCyIapCTBEHHOIO 00pa30BaTeIbLHOrO CTaHaapTa OCHOBHOro obuiero oopazosanus ([Ipukaz Munnpocsemienus
Poccun ot 31.05.2021 1. Ne 287), ®@enepasibHON afanTUPOBAaHHON 00pa30BaTe€IbHOM IPOrpaMMbl OCHOBHOIO
obmiero oOpa3oBaHus Uil OOy4arOmIMXCS C OTrPAaHUYEHHBIMH BO3MOXHOCTAMH 370poBbs  (IIpukas
Munnpocsenieanst Poccuu ot 24 nosiOps 2022 . Ne 1025), denepanbHoii paboueii mporpaMmbl OCHOBHOTO
obmiero oOpa3oBaHus M0 yueOHOMY mpeaMeTy «Xumusi», denepalibHON MPOrpaMMbl BOCIIUTAHUSA, C YUETOM
pacmpeneNeHHbIX 10 KJlaccaMm MpOBepsieMbIX TpeOoBaHUM K pesyinbraram ocBoeHus DenepaibHOU
aIalITUPOBAHHON 00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOIO OOIIero oOpa3oBaHMs Ui OOy4aromuXcsi C
3a/IEPKKOM TICUXMYECKOTO PAa3BUTHUSI W DJIEMEHTOB COJAEpXAHUsS, MPEACTAaBICHHBIX B YHHUBEPCAIbHOM
komudukarope no xumuu, KoHuenuuu mnpernogaBaHus ydyeOHOro mpeamera «XuMHs» B 00pa30BaTelIbHBIX
opraam3anusx PO, peann3yonmx 0CHOBHBIE 00IIE00pa30BaTeIbHbIC IPOTPAMMEI.

VY4eOHublii mpenMer «XHUMHS» BXOAUT B NIpPEeaMETHYIO 00nacTh «EcTecTBeHHOHay4yHbIE MpeaMeETh». B
CUCTEME E€CTECTBEHHOHAYYHOTO0 OOpa3oBaHUs XMMHUS KaK YYEeOHBIM TpPEeIMET 3aHMMAeT BaXXHOE MECTO B
MO3HAHUM 3aKOHOB MPUPOABI, (OPMUPOBAHWU HAYYHOW KAPTUHBI MHUpPA, CO3TAHHH OCHOBBI XHMHUYECKUX
3HaHUH, HEOOXOAMMBIX JUIsl MOBCEJHEBHOW J>KM3HHU, HABBIKOB 3JI0POBOTO M 0OE€30MacHOTO JUIsl YeliOBeKa M
OKpY>Karolen ero cpeapl 00pasa )KU3HH, a TAKKE B BOCIIUTAHUU SKOJIOTUIECKOU KYJIbTYPBHI.

YCHemHoCcTh M3y4eHUs] XUMHHM CBSi3aHA C OBJIAJICHUEM XHMHYECKUM SI3BIKOM, COOJIFOJICHUEM TMPaBHII
0e30macHOil pabOThI MPU BHIMOJHEHUH XUMHUYECKOIO SKCIIEPUMEHTa, OCO3HAHHEM MHOTOYMCIICHHBIX CBS3ed
XUMUU C APYTUMH MPEIMETaMU IIKOJIBHOTO Kypca.

[IporpamMma BkitO4aeT B ce0S OCHOBbI HEOPraHUYECKOM M OpraHudeckoil XuMUHU. [71aBHOU wuaeeit
MPOrPaMMBI SIBJIIETCS CO3JaHHE 0a30BOr0 KOMIUICKCA OMOPHBIX 3HAHWW 10 XWMHH, BBIPAXCHHBIX B (opme,
COOTBETCTBYIOIIEH BO3pACTy 00YYaIOMINXCS U UX 0COOBIM 00pa30BaTeIbHBIM MTOTPEOHOCTSIM.

B conepkanum maHHOTO Kypca MpeACTaBiIe€Hbl OCHOBOIIOJIATAIONINE XUMUUYECKHE TEOPETHUYECKHE 3HAHUS,
BKJIIOYAIOLIME M3YYEHHE COCTaBa M CTPOCHMSI BEIIECTB, 3aBUCUMOCTH HX CBOWMCTB OT CTpPOEHHUS,
IIPOTHO3UPOBAHNE CBOWCTB BEIIECTB, MCCIIEIOBAHUE 3aKOHOMEPHOCTEM XMMHYECKHMX IPEBpALICHUN U IIyTeH
YIPABJICHUS UMH B LEJSAX MOJIYyYEHUs BEIIECTB U MATEPUAJIOB.

TeopeTnueckyto OCHOBY HM3YyYEHHs] HEOPTAHMYECKOW XWMHUU COCTABISIET aTOMHO-MOJICKYJISIPHOE y4Y€HHUE,
[Tepuoanueckuii 3akoH J[.M1. MeHneneeBa ¢ KpaTKUMU CBEIACHUAMHU O CTPOCHHMM aTOMa, BUIAX XMUMHUYECKOU
CBSI3H, 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMUUYECKUX PEAKIIUMA.

B wu3yueHum Kypca 3HAuuTENbHAs POJb OTBOJUTCS XUMHUYECKOMY SKCHEPUMEHTY: MPOBEICHUIO
MPaKTUYECKUX U JJAOOPaTOPHBIX PabOT, OMMCAHUIO PE3YJIbTATOB YYEHHYECKOIO 3KCIEPUMEHTA, COOIIOCHUIO
HOPM U TpaBUiI 6€301acHOM paboThl B XUMHUYECKOH TabOpaTopHH.

Peanuzarust nanHOM mporpaMMel B mporiecce 00ydeHus mo3Boaut odydarorumcs ¢ 3[1P ycBouTs kiroueBbie
XUMHUYECKHE KOMIIETEHIIMHU U MOHSTh POJib U 3HAUEHHE XUMUH CPEIU APYTUX HAYK O MPUPO/IE.

N3yuenne xumuu crocoOcTByeT (HOPMUPOBAHUIO Y OOYHAIONIUXCS HAYYHOTO MHUPOBO33PEHMUS, OCBOEHUIO
OOIIIeHAYYHBIX METO/I0B (HAOII0ACHIE, U3MEPEHHE, IKCIIEPUMEHT, MOJICTHPOBAHHE ), OCBOSHHUIO MPAKTUIECKOTO
MPUMEHEHUSI HAYYHBIX 3HAHWIH, OCHOBAHHOTO HAa MEXKIPEIMETHBIX CBS3IX ¢ mnpeameramMu «OKpyKaromui
Mupy, «dusnkay, «buonorus», «I'eorpadus», «MatemaTrka» U GOPMHUPYET KOMIIETSHIINH, HEOOXOIUMBIE IS
MPOJIOJKEHHS] 00pa30BaHUsI B 00JIACTH €CTECTBEHHBIX HAYK.

N3yuenne xumuu crnocoOCTBYyeT pa3Butuio y obOydarommxcs ¢ 3[IP mpocTpaHCTBEHHOTO BOOOpakKeHWUS,
(YHKIIMOHATBHOW TPAMOTHOCTH, YMEHHS BOCHPHUHUMATh W KPUTHUECKH aHaJIM3UpoOBaTh HH(MOpMaIio,
MIPEICTABICHHYI0 B Pa3lIW4YHbIX (opMax. 3HAYUMOCTH TMpEeAMETa JUIsl Pa3BUTHUS KU3HEHHOW KOMIICTCHITUH
obOyvarormuxcsi ¢ 3[IP 3akmrouaeTcss B YCBOGHHMH OCHOBBI XHMHUYECKUX 3HAHUN, HEOOXOTUMBIX IS
MOBCE/IHEBHOM >KM3HU; HABBIKOB 3/I0pPOBOTO M O€30MAaCHOT0 JJIsl YeJIOBeKa U OKpYy»Karollel ero cpensl oOpasza
KU3HU; (HOPMUPOBAHUU IKOJIOTUUECKOHN KYIbTYPHI.

[Iporpamma oTpakaeT coaepx)aHue OOydeHHUS TPEIMETY «XHUMHUS» C y4eTOM OCOOBIX 00pa3oBaTeNIbHBIX
notpebHocTelt  obOydatomuxcs ¢ 3I[IP. Oenagenue y4eOHBIM TpeaMeTOM «XUMHUS» MPEACTABISET
OTpeNIe]ICHHYI0 TPYAHOCTh i oOydarommxcs ¢ 3[IP. DTo cBsA3aHO ¢ OCOOCHHOCTSAMH MBICIHTEIBHON
NEeSTeIbHOCTH, TEePUOJINYSCKUMHU KOJNEOAHUSIMH BHUMAHUS, MalbiM OOBEMOM IMaMATH, HEJOCTATOYHOCTHIO
oO1ero 3amaca 3HaHUM, TOHUKEHHBIM ITO3HABATEILHBIM HHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO PA3BUTHSI.



Jlnst mpeofoieHuss TPYAHOCTEW B M3Y4EHUHM y4eOHOro mpeamera «XHUMHsS» OCYLIECTBISICTCS aJanTanus
o0beMa M XapakTepa y4yeOHOro Marepuajga K II03HABaTEIbHBIM BO3MOXKHOCTSAM JIaHHOM KaTeropuu
o0yJaromuxcs, y4eT HX OCOOCHHOCTEH pa3BUTHS: MCIIOIb30BaHME AITOPUTMOB, BHYTPHUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3€H, IOCTEIICHHOE YCI0KHEHUE U3y4aeMOr0 MaTepuaia.

IIpy n3yd4eHMn XMMHUH OCYILECTBIIAECTCS B3aUMOCHCTBHE HA ITIOJMCEHCOPHON OCHOBE.

Teopernuecknii Marepuan H3y4aeTcsi B IPOLECCE INPAKTUYECKOW JeATenbHOCTH. OTaenabHBIE YpOKHU
BBIJICJICHBI HA PEIICHHE 3a/1a4 B CBSI3U CO CJIOXKHOCTBIO aHau3a TekcTa odydatomumucs ¢ 3I1P. Opranudeckoe
€IMHCTBO MPAKTHYECKOW M MBICIMTENbHON IESITENbHOCTH O0YYaloIMXCs Ha YpPOKaX XMMHUHU CIHOCOOCTBYET
IIPOYHOMY U OCO3HAHHOMY YCBOEHHUIO Oa3UCHBIX XMMHUYECKHMX 3HaHMM M ymeHuil. Oco0oe BHUMaHHME IPU
U3YYEHUHM XUMHH YAEISIeTCS N3YYEHUIO «CKBO3HBIX» MOHATUHA M (POPMHUPOBAHUIO HABbIKA CTPYKTYPUPOBAHMS
MaTepuaa.

IIpu m3yyeHMH XMMHUHM Ha YPOBHE OCHOBHOIO OOIIEro oO0pa3oBaHMs Ba)XKHOE 3HAYCHHME MPUOOPEIH TakKue
LIEJIH, KaK:

(GbopMHpOBaHUE MHTEIJIEKTYaJbHO PA3BUTOH JMYHOCTH, TOTOBOM K COTPYAHHYECTBY, CaMOCTOATEIbHOMY
MPUHATHUIO PEIIeHUH, CHOCOOHOM aAanTHPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSAM JKU3HU;

HalpaBIeHHOCTh OOY4YEeHUsT Ha CHCTEMAaTHYeCKOoe MpPUOOLIEHHE Yy4allluXcsi K  CaMOCTOSTENIbHOM
[I03HABATEJIbHON JIEATEIIbHOCTH, HAYYHBIM U IPAKTUYECKUM METOJIaM MO3HaHUs, GOPMUPYIOIIMM MOTHBALUIO U
pa3BUTHE CIOCOOHOCTEN K XMMUHU;

oOecrieueHre YCJIOBUM, CIIOCOOCTBYIOIIUX MPUOOPETCHHUIO OOYJArONIMMHKCS OIbBITa Pa3HOOOpa3HOU
NeSTeIbHOCTH, TO3HAHUS W CaMOIIO3HAHMs, KIIOYEBBIX HAaBBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), HMEIOIINX
YHUBEPCAIBHOE 3HAYEHUE JUIsl pA3JIMUYHbBIX BUJIOB JIEATEIbHOCTH;

(dbopMHUpOBaHUE YMEHUH OOBACHATH U OLEHHMBATHh SBJICHMS OKPYXKAIOILEro MHUpa HAa OCHOBAaHUM 3HAHUHN U
OIIbITA, ITOJIYYEHHBIX IIPU U3YYEHUU XUMUH;

¢dopMmupoBaHue y O0Oy4arolUXCs T'YMAaHUCTHUYECKUX OTHOLIEHWUH, MOHMMAaHHUS LEHHOCTH XUMHYECKUX
3HAHUH JJI1 BBIPAOOTKM HKOJIOTMYECKH IEIeCO00pa3HOrO MOBEACHHUS B OBITY M TPYIOBOH NESATEIHLHOCTH B
LEJISIX COXPAHEHUs CBOETO 3I0POBbS U OKPYXKAIOLIEH PUPOAHOM Cpeabl;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO M CAMOBOCIIUTAHHIO Ha OCHOBE
YCBOEHHMsI OOILEUEeIOBEYECKUX LIEHHOCTEN, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY NMpOo(duis M HANPaBICHHOCTH
JabHENIIEero 00yueHusl.

Kypc HampaBneH Ha pelleHHe CIeIyIoUmMX 337ad, OOecHeyrBaloIuX pealu3alyio JUYHOCTHO-
OPUEHTHUPOBAHHOTO U JAESITEIbHOCTHOIO MOJIXOJO0B K o0yuyeHHto Xxumuu oOyuaromuxcs ¢ 3[IP Ha ypoBHe
OCHOBHOTO 00111er0 00pa30BaHus:

(bopMHpOBaHNE NIEPBOHAYAIIBHBIX CUCTEMATU3UPOBAHHBIX MPEACTABICHUI O BEIIECTBAX, UX MPEBPALLIEHUIX
Y IPAaKTHYECKOM IPUMEHEHNH; OBJIAJICHUE TOHATUIHBIM alllapaToM U CUMBOJIMYECKUM SI3bIKOM XUMUU;

OCO3HAaHHE OOBEKTHMBHOM 3HAUMMOCTH OCHOB XHMHYECKOM HAayKM KakK 00JacTh COBPEMEHHOIO
€CTECTBO3HAHMS, XMMUUECKHUX MPEBPAILEHNN HEOPTaHUYECKUX U OPraHUYECKUX BEIIECTB KaK OCHOBBI MHOTHMX
SIBIICHUH JKMBOM M HEXKUBOU NMPUPO/IBI; YIITYOJIeHUE MPEACTaBICHUI 0 MaTepralbHOM €JUHCTBE MUPA;

OBJIa/IeHNE OCHOBAMU XUMHUYECKOW IPaMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3UPOBATh U OOBEKTUBHO OLIEHHUBATh
KU3HEHHBIE CHUTYyalluM, CBSI3aHHbIE C XHMHEH, HaBbIkaMu Oe30macHOro oOpallleHusi C BelleCTBaMH,
MCIOJIb3YEMbIMH B TIOBCEAHEBHOM JKU3HU; YMEHUEM aHAIM3UPOBATh U TIAHUPOBATH HKOJIOTHYECKH 0€301acHoe
MOBE/ICHUE B 1IEJIIX COXPAHEHUS 30POBbs U OKPYKAIOILEH CPEIbI;

(dbopMupoBaHuE YMEHUI yCTaHABINBATh CBS3U MEXKY pealbHO HAOII01aeMbIMU XUMUYECKUMU SIBJICHUSMHU U
MpOIeCCaMU, MPOUCXOSIIUMHI B MUKPOMHUPE, OOBSCHATh MPUYMHBI MHOTOOOpa3us BELECTB, 3aBUCUMOCTh UX
CBOMCTB OT COCTaBa M CTPOCHHUS, a TAKXKe 3aBUCUMOCTb IPUMEHEHHMSI BELLIECTB OT UX CBOMCTB;

NpUOOpEeTeHNE OMbITa HUCIOJb30BaHUS PA3JIUYHBIX METOJOB HM3YYEHHUsS BELIECTB, HAONIOAEHUS 3a HUX
MpEeBpalICHUSIMU [P MPOBEACHUHM HECIOXKHBIX XHUMHUYECKHX O3KCIIEPUMEHTOB C  HCIOJIb30BaHHEM
nabopaTopHOTo 00OPYI0BaHUS U TPUOOPOB;

(dbopMupoBaHue MPEACTABICHUN O 3HAYEHUH XMMUYECKOW HAyKU U PEHIeHHH COBPEMEHHBIX HKOJIOTHYECKHX
npo6seM, B TOM YHCiie B IPEJOTBPALICHUN TEXHOTEHHBIX U KOJIOTHUECKUX KaTacTpod.

Jlannas mporpamma pazpaboTtana ¢ yu€ToMm pabodeit mporpaMMbl BOCTIMTAHUSI.

ConepxaHne Kypca XMMHUHM HMMEET OTPOMHBIN BOCIMTATENBHBIA MOTEHLHUAN, T. K. XMMHS OTHOCHUTCA K
€CTECTBEHHOHAYYHBIM JHUCLHUIIMHAM U UMEET BO3MOXKHOCTH BJIMSHHS Ha BOCIIUTAHUE IIKOJbHUKOB, JOTMOJHSS



NpeCTaBICHUs] 00YJaIOUINXCSl O KAPTUHE OKPY)KAIOLIET0 MUPA M aKLUEHTUPYS CBSA3b M3y4yaeMOIo MarepHaia C
peasbHbBIMU 00BEKTaMH.

Bot HeKoTOpBIE U3 aCHIEKTOB, KOTOPBIE BHIJEIISAIOT BOCIIUTATEIbHBIN MOTEHIMAT YPOKOB XHMHUU:

1. Bociuranue rpakJaHCTBEHHOCTH, MaTpruoTuiMa. [Ipu n3yuyeHun UMEHHBIX Peakiyii, MpaBuil U 3aKOHOB B
8-9 kjaccax Ha ypokKax XHMHUHM MPOUCXOAUT BOCHHTAHUE TPaXIAHCTBEHHOCTH, MAaTPUOTU3MA, YBAXKECHHUS K
mpaBaM, cBoOoJaM U 00si3aHHOCTAM uejoBeka. C ydamuMmucs Mbl oOpamiaeMcs K UMEHaM BEJIUKUX YYEHBIX,
BHECIIMX OeclieHHBIN BKIaa B pazButue xumuu: M.B. Jlomonocosa, [I.11. MenneneeBa, A.M. Bytieposa u ap.
[Ipu sTomM mnomu€pkuBaeM HX MNPUHAAICKHOCTh Belnukod Poccuu, obOpamiaeM BHHMaHHE, YTO HapsLy C
BBIJIAIOMIMMUCS YYEHBIMU JIPYTUX CTPaH Y MCTOKOB MHUPOBOW XMMHH KaK HAayKH CTOSUIM U PYCCKHE YYEHBIE.
N3yuenne Ouorpaduii yd€HBIX, UX TBOPYECKON NEATEIBHOCTH, YXU3HEHHBIX MPHUHIUIIOB, HPABCTBEHHBIX
MIOCTYIIKOB BBI3bIBACT OOJBIIONW MHTEPEC Yy IIKOJIBHHUKOB, CTUMYIHUPYET MX TOBEACHUE U NEeATeNbHOCTh. [Ipu
9TOM Y y4YalIUXCsl BOSHHKAET BIOJHE €CTECTBEHHOE YYBCTBO FOPJIOCTH 3a CBOIO CTPAHY U CBOUX BBIIAIOIIMXCS
COOTEYECTBEHHHKOB.

2. IloBbllleHHEe NAaTPUOTUYECKOTO CO3HaHUA. Pa3BuTue Takux LIEHHOCTEH, kak 1000Bb K Poccuu, cBoemy
HApody, CBOEMY Kpal BO3MOXXHO TPU H3YYECHHH XHMHYECKHX OJIIEMEHTOB METAJUIOB M HEMETaJUIOB.
PaccmarpuBaetcs 061acTh X MPUMEHEHUS, BBITEKAIOIIAsl U3 UX CBOMCTB, MPU 3TOM MPOUCXOIUT 3HAKOMCTBO C
JOCTOIIPUMEYATENFHOCTAIMI Poccuu, maMATHUKaMH KYJIBTYPBI M apXUTEKTYyphl (anmMa3ubiid pona, Laps-mymika,
[{apb-KOJIOKOT U T.1I.), YTO BBI3BIBAET MHTEPEC Y MOAPOCTKOB, JKEJIaHHE MOCMOTPETh U MO3HAKOMHUTHCS C HUMH
noOJmxe.

3. Bocnuranue TpygomoOus. XumMusi — Hayka SKCIIEpUMEHTalIbHAsA. BeImomHss mpakTuueckue paboThl U
na0opaTopHBIC OIBITHI, yYalIdecs MOHUMAIOT, YTO TPYAUTHCA — 3HAYUT OOMYMBIBATH TOT WM WHOU CIOCOO
JEHCTBHIM, UX MMOCIEe0BATEIbHOCTD, MPOSABISATH CMEKAJIKy U yMeHue. Ha ypokax XuMHM pa3BUBAETCS KyIbTypa
Tpyda, KOTOpas MPEAINojaracT pa3yMHOE COYETaHWE Tpyda M OTAbIXa, MEPEKIIOYEHUE PA3JIMYHBIX BHIIOB
JesITeIbHOCTH, OOecreueHrue BBICOKOTO KadecTBa palboThl. Uepe3 OTBETCTBEHHOE BBINOJIHEHHE JIOMALTHUX
3aJJaHuld, TIOITOTOBKY CBOEro paboyero MecTa, AUCHUIUIMHUPOBAHHOCTH M YCEpPAHWE BOCIUTHIBACTCS
Tpynoooue.

4. BociTaHue OTBETCTBEHHOT'O OTHOIIECHHS K CBOEMY 3/10POBBIO M 3I0POBBIO OKPYKAIOIIHX.

[Ipu u3ydeHUM OTAETBHBIX XMMHUYECKHX AIIEMEHTOB, UX HAXOXICHHUS B MPUPOJAE, BIUSHUS HA OpPraHu3M
YesioBeKa (POPMHUPYETCs IEHHOCTHOE OTHOIIEHHE K 37I0POBBIO M 3I0POBOMY 00pa3y KU3HHU.

5. Dxonorudeckoi Bocnutanue. OHUM U3 JTUYHOCTHBIX PE3yIbTaTOB OCBOEHUS XUMUH SIBISETCS U3yUCHHE
COITMAIBHBIX HOPM, TPaBWJI MOBEICHHS, poJNield U (OpPM KU3HU B COIMyME, MPHUPOAE W YaCTHOW KHU3HH Ha
OCHOBE JKOJIOTHUECKON KyJIbTYphl U 0€30IaCHOT0 0OpallleHHs ¢ BelecTBaMM U Matepuanamu. i peanu3anuu
HKOJIOTUYECKOTO BOCHHUTAHUS TPH HM3YYEHUH INKOJBHOTO Kypca XHMHUH TIPEIyCMaTpUBAK0 O3HAKOMIICHHE
y4aluxcsi ¢ XUAMUUYECKUMH NTPOOJIEMaMHU SKOJIOTHH.

OcobenHocTu oT00pa M aganTauMy y4e0HOro MaTepuaJia o XuM1u

OOyuenune yueOHOMY MpeaMeTy «XUMUS» MOCTPOECHO Ha CO3/IaHUHM ONTHMAJIbHBIX YCIOBUH Il YCBOCHMS
nporpaMMHOTo Marepuaina ooydatouumucs ¢ 3[1P. Bonwiioe BHMMaHue yeneHo oT0opy yaeOHOTro Marepuana
B COOTBETCTBUU C NMPHUHIIMIIOM JIOCTYITHOCTU IPU COXpaHEHHH oduiero 6azoBoro ypoBHs. [lo comepikanuio u
o0beMy MaTepual afanTupoBaHHjs oO0ydatomuxcs ¢ 3[1P B cooTBeTcTBUM ¢ X 0COOBIMH 00pa30BaTEIbHBIMU
notpeOHocTsMHU. OOserdeHo opiajeHue marepuaioM oOyuarommmucs ¢ 3[IP mocpeacTBom ero aeTanbHOTO
OOBSICHEHUSI C CHCTEMaTHYECKHUM ITOBTOPOM, MHOTOKPAaTHOW TPEHHPOBKOW B TPHUMEHEHUH 3HAHUH C
WCTIOJIH30BAaHUEM ITPHEMOB aJTOPUTMH3AINN U BU3YAIBHBIX OIOP, 00YUEHUS CTPYKTYPHUPOBAHHIO MaTepHaia.

Bosbiioe 3HaueHue JUIsl MOJIHOLIEHHOTO YCBOSHMs YU€OHOIro MarepHajga MMeeT Oropa Ha MEXIIpeIMETHbIE
CBSI3W BONPOCOB, W3YyYaeMbIX B TaHHOM Kypce, C TaKUMH y4eOHbIMH mpenMeTamu Kak «[ eorpadus»,
«Duszukay, «buonorusy. [To3Bosss paccMaTpyuBaTh OJMH U TOT K€ YU€OHBIN MaTepuall ¢ pa3HbIX TOUEK 3PCHMS,
MEXIIPEIMETHBIE CBSI3M  CIIOCOOCTBYIOT €ro JIydlIeMy OCMBICIICHHIO, Oojieeé TPOYHOMY 3aKpEIUICHUIO
MOJTyYEHHBIX 3HAaHUN U MPAKTHYECKUX YMEHHH.

[Tpu moaroToBke MpeaycMOTpeHO (HOpMUpPOBaHHE y OOyYArOIIMXCSl YMEHUH aHaIM3WpOBATh, CPABHHUBATH,
0000111aTh U3yyaeMblil MaTepHal, IIIaHUPOBATh MPECTOSAILYIO paboTy, OCYILECTBIATH CAMOKOHTPOIb. B cBsi3n
C OCOOCHHOCTSIMH  TOBEICHHS W  JesATenbHOCTH, oOywatomxeas ¢ 3[IP  (pacTopMOK€HHOCTD,
HEOPraHM30BAHHOCTB) OCYLIECTBIISIETCS CTPOXKANUIINKA KOHTPOJb COOJIOACHUS MPaBUI TEXHUKHU O€30MacHOCTH
IIpY NPOBEICHUH J1a0OPATOPHBIX pabOT B XMMHUECKOM KaOHHETe.



IIpumepHble  Buabl  JgesTedbHOCTH  oOy4yarwommxess ¢ 3IIP, oOycioBieHHble  0co0bIMH
00pa30oBaTeJIbHBIMH MNOTPEOHOCTAMHM W O0eclmeYMBAKINME OCMBICJIEHHOE OCBOEHHE COJAepP:KaHUU
o0pa3oBaHus N0 npeAMeTy «XHUMHUA»

CopnepkaHue BUJOB JesATeNbHOCTH oOydaromuxcst ¢ 3IIP Ha ypokaX XMMHHU OIpelensercss UX ocoObIMU
oOpa3zoBaTenbHBIMU MOTpeOHOCTAMHU. [lomMumo mmmpoko wucmnonsdyembix B @OII OOO obumx mms Bcex
o0yyJaromuxcs BUIOB JEATEIbHOCTH YCHJIEHBI BHJIbl JIEATEIBHOCTH, CIEUU(UYHbIE sl AAHHOW KaTeropuu
o0yJaromuxcs, A1 00ecre4eHns: OCMBICICHHOTO OCBOSHHS COJIEpKaHMs 00pa30BaHUs IO IPEMETY: YCHIICHHE
IIPEIMETHO-TIPAKTUYECKON  EATEIbHOCTH C AKTUBHU3ALMEH CEHCOPHBIX CHUCTEM; YEPEJOBAHHE BUIOB
NESTENIbHOCTH, 3aJCUCTBYIOIIUX pPA3JIMYHBIE CEHCOPHBIE CHUCTEMbl, OCBOEHHE MaTepuana € ONOpoM Ha
QITOPUTM; <«IIOLIArOBOCTb» B M3YYCHMM MaTepHalla; UCIOJIb30BAHUE JOIOJHUTEIBHOM BHU3YaJbHOM OIOPBI
(mnanbl, 00paslbl, cXeMbl, MAa0JI0HBI, OMOpHbIC Tadbmuibl). [ pazButus y oOyuarommxcs ¢ 3[1P ymenus
JenaTh BBIBOJBI, (DOPMUPOBAHMS I'PAaMOTHOIO PEYEBOI0 BBICKA3bIBAHMS HCIIOJIB3YIOTCSI ONOPHBIE CIIOBA U
ke, Ocoboe BHUMaHUE T yJeIeHO 00y4YEeHUIO CTPYKTYPUPOBAHUIO MaTepHalia: COCTABICHNUE PUCYHOUHBIX U
BepOaJIbHBIX CX€M, COCTaBJICHUE TAOJIUL, COCTAaBIEHHE KiacCU(UKALUU ¢ 0003HAUEHHBIMU OCHOBAaHUAMM IS
KJ1accu()MKALMU U HATIOJTHEHUE UX MIPUMEPaMHU U JIp.

IIpumepHas TemaTuueckas U TepMUHOJIOTHYecKas Jiekcuka coorseTcTByeT @OIT OOO.

g obOyuaromuxcst ¢ 3IIP cyiecTBeHHbIMU SIBJISIIOTCS MPUEMbl pabOThl C JIEKCUYECKUM MaTepuajioM o
npeamery. IlpoBoaurcss crneuuanbHas paOoTa IO BBEAEGHUIO B aKTHUBHBIM ClOBaph OOydaromuxcs
COOTBETCTBYIOIIEH TEPMHHOJIOTHH. V3ydaeMbie TEpMUHBI BBOSTCS Ha MOJMCEHCOPHOW OCHOBE, 00s3aTeibHa
BU3yaJlbHas TOAJIEPXKKA, aIrOPUTMblI pabOTHl C ONPEAEICHUEM, OINOPHBIE CXEMbl JUI aKTyaJu3aluu
TEPMHUHOJIOTHH.

Mecto yueOHOro npeamera «XuMusD» B y4eOHOM IJIaHe

B coorBerctBun ¢ denepanbHbIM rocyAapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM OCHOBHOI'O OOILEro
o0pa3zoBaHMsl Y4eOHBIN NpeaMeT «XUMUs» BXOJUT B NIPEIMETHYIO 00s1acTh «EcTecCTBEeHHOHAYUHBIE ITPEIMEThI»
U SIBJISIETCS 00513aTENbHBIM JIJIS1 U3YUEHUS.

Y4eOHbIM MIaHOM Ha e€ M3ydeHHe OTBeleHO 136 yueOHBIX yacoB — Mo 2 4 B HeAento B 8§ u 9 kiaccax
COOTBETCTBEHHO.

COJAEP)KAHUE YYEBHOI'O ITPEJIMETA «XUMMUSD»
8 KUIACC

ITepBoHayajbHBIC XUMHYECCKHE TOHATHS

[Ipeamer xumuu. *Posb xumMun B Ku3HHM denoBeka. * Tenma u BemiecTBa. DOU3HUECKUE CBOWCTBA BEIICCTB.
ArperaTHoe cOCTOsiHUE BelecTB. *XuMus B cucteme Hayk.*™ Hucrtele BeniectBa U cMecu. Crioco0bl paziesieHust
cmeceil. [IpaBuna GezomacHOro oOpalieHusl ¢ BellecTBaMU U J1abopaTOopHbIM oOopynoBanueM. *Ilonsarue o
METO/axX MO3HAHUS B XUMHUU. *

ATOMBI ¥ MOJIEKYJIbl. XUMHUYECKHUE AJIEMEHTHI. 3HaKH (CUMBOJIbI) XMMHUECKUX 3JIeMEHTOB. OTHOCUTENbHAS
aToMHas Macca. [IpocTeie u cnoxHbIe BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckass ¢opMyna. BaneHTHOCTP aTOMOB XMUMHYECKHMX JJIEMEHTOB. *3aKOH IOCTOSHCTBAa COCTaBa
BemiecTB.* OTHOCUTEbHAS MOJIEKYIsIpHas Macca. MaccoBasi 1011 XMMUYECKOI'0 3JIEMEHTa B COEIMHEHHH.

@u3nuecKue U XMMUYECKUE SBIICHUA. XUMUYeCKas peaknuus. [Ipu3Hakn XUMHYECKUX peakuil. Y paBHEHUs
XUMUYECKUX peakiuid. 3akoH CcoxpaHeHHMs Macchl BemlecTB. Kilaccuukanms XMMHUYECKUX peakiui
(coenuHeHus, pa3IoKeHHs, 3aMeIeHUsI, 0OMEHA).

XHMMHYECKHUI IKCIIEPUMEHT !

3HAaKOMCTBO C XMMHUYECKOM IMOCYIO0H, ¢ mpaBWiIaMu paboThl B jJabopaTopuu U NpuéMaMu OOpalIeHus c
1abopaTopHbBIM 000pYAOBaHHWEM; HM3y4EHHE M ONHcaHue (PU3MUECKUX CBOICTB 00pa3loB HEOPraHUYECKUX
BEIIeCTB; HabOroieHne pU3NUYecKuX (IIaBleHHE BOCKA, TassHUE JIbJIa, pAaCTHPAHUE caxapa B CTYIIKE, KUIIEHUE U
KOHJICHCAllUsS BOJIbI) M XMMHMUYECKUX (TOpPEHHE CBEYH, MPOKAJMBaHWE MEIHOIN MPOBOJIOKH, B3aUMOJIEHCTBUE
Mella ¢ KHUCIIOTOH) sBIEeHUHM, HaOJIOJEHHWE W OMNHMCAHUE MPHU3HAKOB IPOTEKAHUS XHUMHUYECKHX peaKIui
(paznokeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPUAOM OapHsi, pa3fiokeHHe THAPOKCUIa MEIU
(IT) npu HarpeBanuu, B3auMojieiicTBHe kese3a ¢ pactBopoM coiu Meau (II));u3zyuenue cnocoOoB pazaeneHus
cMmeceil (C MOMOIIbI0 MarHura, GUIbTPOBaHHE, BbINApUBaHUE, AUCTUIUIALUS, XpoMmaTtorpadus), IpoBeAeHHE
OYHMCTKH TOBAapPEHHOW COJIM; HAOJIIOJICHUE U ONUCAHUE Pe3yJIbTaTOB MPOBEIEHUS OIbITA, WIUTIOCTPUPYIOIIETO
3aKOH COXPaHEHMsI MaCChl; CO3JaHIe MOJeNIel MOJIEKYJ (IapOCTEPKHEBBIX).

Baskneiinue npeacTraBuTe I HEOPraHUYECKHUX BellecTB



Boznyx — cmecs razos. CocraB Bo3nyxa. Kucmopony — aneMeHT u mpocrtoe BemiectBo. Haxoknenue
KHCIIOpO/ia B IpHUpojie, GpU3NUECcCKrue 1 XUMHUYEeCKHe CBOMCTBA. Peakiiuu ropeHus MpoCThIX U CIOXKHBIX BEIIECTB.
CriocoObl moydeHus: KuciopoJia B j1aboparopuu *u npomeinuieHHOCTH.* [Ipumenenne kucnopona. Ilonstue
00 okcuaax. KpyroBopot kucnopoza B npupoze. *O30H — ayuioTponHas MoAupUKaus KUCIOPOIa.

TernoBoil >PQeKT XUMHUYECKOH peaklUuu, TEPMOXUMHUECKHE YPaBHEHHUS, SK30- U IHAOTEPMHUECKHUE
peakuuu. TornBo: yrojab W MeTaH. 3arps3HEHHE BO3/yXa, yCWJIEHHE NapHUKoBoro sddexra, paspyuieHue
030HOBOTO CJIOSL. *

Bogopon — anemeHT u nmpoctoe BemiecTBo. Haxoxknenue Bogopoia B npupoje, Gu3nueckue 1 XuMH4YeCKHe
CBOWCTBa (Ha MpHUMepe B3aUMOJICHCTBUSA C HEMETAJUIAMH W OKCHJIaMHU METAJUIOB), NMPHUMEHEHHUE, *CrocoObI
nonydeHus.* [ToHsATHE O KUCIOTaX U COJISX.

KomnyectBo BemectBa. Moib. Momnsipaast Macca. 3akoH ABoraapo. MomsipHblii 006EM ra3oB. Pacuers! 1o
xumMuueckoi ¢opmyne. PacdeTsl MaccoBOM M0IM XUMHUYECKOTO 3JIE€MEHTa B COEIMHEHUH, KOJIWYEeCTBa
BEIIECTBA, MOJISIPHOI MacChl, MOJIIPHOTO 00beMa Ta30B. PacyéTbl o XUMHUYECKUM YpaBHEHHSIM.

*®usznveckue cBoiictBa Boabl.* Boma. Ee cocrtaB, ctpoeHme m Mosekynbl. *Boma kak pacTBOpHUTEINb.™
PactBopbl. *TloHsATHE O HACBHIILIEHHBIX M HEHACHIIIEHHBIX pacTBOpax. [loHATHE pacTBOPUMOCTH BEILECTB B
Boze.* Pacuer MaccoBoii 10oM BeliecTBa B pacTBOpe (MIPOLIEHTHAsI KOHIIEHTpalus). MaccoBasi 0Jisl BEellecTBa
B pactBope. *XMMHUUYECKHE CBOMCTBA BOABI (Pa3joKEHUE, PEAKLUU C HAaTPUEM, OKCHJIOM KaJlbLUs, OKCHJIOM
cepol (IV) peakiuu ¢ MeTayiaMu, KUCJIOTHBIMH M OCHOBHBIMH OKcHaamHu). IloHsTtne o0 ocHoBaHusx. Ponb
pacTBOpPOB B IPHUPOJIE U B KM3HU uesioBeka. KpyroBopoT BoJbl B mpupoje.* 3arps3sHEHHE MPUPOAHBIX BOJ.
OxpaHa ¥ 0YMCTKA IPUPOIHBIX BOJI.

Baxwnelimme Kiacchl HEOpraHW4eckux coenuHeHwid. Kiaccudukanuss HEOPraHMYECKUX COCTUHEHUH.
Oxcuppl: coctaB, kiaccupukamnus (KUCIOTHBIE, OCHOBHBIE, *aM(pOTepHbIe, HECOIeo0pa3yoIlre - Ha IpUMepe
okcuaa yrieponaa (ll) u okcuaa azora (Il)), Homenknarypa.* *[lonyuenue™ u XuMUYeCKre CBOMCTBA OKCUJIOB
(B3auMojelicTBUe € BOJIOHM, kucioTamu, mienodamu). OcHoBanus. Knaccudukaiusi OCHOBaHU: IIEIOYH U
HepacTBOpuMble OCHOBaHUs. HomeHknarypa ocHoBaHMH. @OU3MYECKHE U XUMHUYECKHE CBOMCTBA OCHOBAHHUIA
(B3auMoIeliCTBUE C OKCUIAMU HEMETAJUIOB, KUCIOTaMU, cosisiMu). *[lonydenne ocHOBaHUMN. ™

Kucnotsl: cocras, kinaccupukanys, HOMEHKIATYpa, GU3MYecKre 1 XUMHUECKUE CBOMCTBA (B3aMMO/ICHCTBHE
C MeTaJlyITaMH, OCHOBHBIMH OKCHJAaMH{, OCHOBAHMSIMH, COJSIMH, Ha TpPHUMEpPE COJITHON W CEpHOW KHUCIOT),
*cnocoObl nmonyuenus.® Psan aktuBHocty MetayuioB H. H. Bekerosa. Conu (cpenHue): HOMEHKIATypa COJIEH,
*crocoObl NOTy4YeHus*, B3auMoJIeficTBHE COoJel ¢ MeTaljaM1, KUCIOTaMU, IEJI0UYaMH U COJISIMH, IPUMEHEHHE.

[TonsTe 00 am@oTepHBIX TMAPOKCUAAX (Ha MpUMEpe LUHKA U *aTloMUHUA™). *XUMHYecKHe CBOMCTBa
(B3aMMOJAEHCTBHUE C KUCIOTAMHU U LIEJI0UaMH, PA3JIOKEHUE NTPH HarpEeBaHUU) U MOJTydeHue. *

['enernueckas cBs3b MEXAY KJacCaMM HEOPraHUYECKUX COeqUHEHUH. ['eHeTnyeckue pssl.

XUMHYeCKHI IKCIIEPUMEHT:

KaueCTBEHHOE OINPEJCIIEHUE COJAEpP)KAaHUS KHUCIOpOoAa B BO3JyXe; IOJIYyYEHHE U H3y4YEHHE CBOWCTB
KHCJIOPOAa; HAOMI0AeHNE B3aUMO/ICHCTBHUS BEIIECTB C KMCIOPOJOM U YCIIOBUSI BOSHUKHOBEHMSI U IIPEKPALLICHUS
ropenus (mokapa); o3HaKOMJIEHHE C o0Opa3llaMH OKCHJOB M OMHCAaHUE MX CBOWCTB; MOJYyYE€HHUE W U3YUCHHE
CBOHCTB BoJiOpoAa (ropeHue); HaOIOAEHHE OO0pa3lOB BELIECTB KOJWYECTBOM | MOJb;, HCCIIEJOBaHUE
OCOOCHHOCTEM pacTBOPEHHUS BEIIECTB C pa3IMYHOW pPAcTBOPUMOCTBIO; MPHUTOTOBIEHHE pPAacTBOPOB C
oIpeIeIEHHON MaccOBOM J10JIel pacTBOPEHHOIO BELIECTBA; B3aWMOJICHCTBHE BO/BI C METaJIaMU (HaTpUeM U
KaJbliieM) (BO3MOXXHO HCIIOJIb30BAHHE BHJICOMATEPHANIOB); OMPEEICHUE PACTBOPOB KUCIOT W IIEJIOYEH C
MOMOUIbI0 HMHAMKATOPOB; HCCIEAOBaHHE OOpa3loB HEOPraHWYECKUX BEIIECTB PAa3IMYHBIX KJACCOB;
HaOJI0IeHNe U3MEHEHUS! OKPacKH MHMKATOPOB B PAacTBOPAX KUCIOT U INEN0Yed; U3yuyeHHE B3aUMOJICHCTBUA
okcuaa meau(Il) ¢ pacTBOpoM cepHOW KHCIOTHI, KHUCIOT C METAJJIaMH, PEaKINi HEHUTpaTnu3aiiu; MoTydeHUe
HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHME OJHOIO MeTajla JpYrMM H3 pacTBOpa COJIM; pELICHHE
AKCIIEPUMEHTAIBLHBIX 33a4 10 TeMe «BakHelre Kiiacchl HEOPraHMUECKUX COSTUHEHUI.

Ilepuoanyeckuit 3akoH u Ilepmoamyeckas cucrema xumuuyeckux diaementoB JI. U. MenpeieeBa.
Crpoenne atoMoB. XumMnueckasi cBsizb. OKUCJINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKINH.

IlepBble MOMBITKU KIACCU(PHUKALMU XMMUYECKHX 3JeMEHTOB. IIoHATHME O Tpymmax CXOAHBIX 3JIEMEHTOB
(mIenovyHble U IIETOYHO3EMENbHbIE METAJUIbl, TaJIOT€Hbl, HUHEPTHBIE Ta3bl). *DJIEMEHThI, KOTOpblE 00pa3yroT
amM(OTepHbIe OKCHUJIBI U TUAPOKCHJIBL. *

[lepmonnueckuit  3akoH. Ilepmogmyeckas cucremMa xumudeckux anemeHtoB [[. . Menneneesa.
Kopotkonepuonnas u *mmHHonepuoaHas™® ¢opmsl Ileproauueckoil cucTeMbl XUMHUYECKHUX 3JIEMEHTOB /]



N. Menpneneesa. [lepuons! u rpynnsl. U3HYECKUN CMBICT ITOPSAKOBOTO HOMEPA, HOMEPOB MEPUOJA U TPYIIIIbI
AJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX siaep. *M3oromnbl.* DnexTponbl. CTpoeHHE 3JEKTPOHHBIX 000JI0YeK
aToMOB TiepBbIX 20 xumuyeckux 3meMeHToB llepumoamyeckoi cucremsl . . MenneneeBa. XapakrepucTuka
XMMHYECKOI0 3JIEMEHTA 110 €ro MnojoxeHuro B [lepuoanueckoit cucreme /. 1. Menaeneena.

*3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB 3JIEMEHTOB MaJIbIX NIEPUOOB U TJIABHBIX MOATPYII, B 3aBUCUMOCTH
OT aTOMHOro (mopsiakoBoro) HoMmepa 3HaueHue llepuoanueckoro 3akoHa u Ilepumoanueckoil cucTemsl
XUMHUYECKUX 3JIEMEHTOB JUIsl pa3BUTUS HAayKH U npakTuku. JI. . MenneneeB — yuéHblii U TpaxkJIaHuH. *

Xumudeckasi cBsa3b. KoBajeHTHas (MOJsipHAs UM HEMOJSIpHAs) CBS3b. *DIEKTPOOTPULATEIBHOCTh aTOMOB
XUMHUYECKUX 3JIeMeHTOB.* MloHHas CBA3b.

Crenenp  okucineHus. OKHMCIUTEIBbHO-BOCCTAHOBUTENbHBIE — peakiuu. Ilponeccsl  okucineHuss u
BOCCTaHOBJIEHHS. OKUCIUTENIHN U BOCCTAHOBUTEIH.

XUMHYECKHH IKCIIEPUMEHT:

U3y4eHHe 00pa3lloB BEIIECTB METAJUIOB M HEMETAIJIOB; B3aUMOJECHCTBHE THIPOKCH A LIMHKA C PACTBOPAMHU
KHMCIIOT U ULIEJIOYEH; MPOBEJEHUE OIIBITOB, WUIIOCTPUPYIOIIMX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakluy pa3ioKeHUs, COSTUHEHUS).

Meoswcnpeomemmnwie ceasu

[lepBoHayanbHbIE XUMUYECKHE TIOHSATHUS

[Ipeamer xumuu. *Ponp xumun B ku3HU denoBeka.™ Tenma u BemectBa. Pu3nUeCKUe CBOMCTBA BEIIECTB.
ArperatHoe cOCTOsIHHE BelecTB. *XuMus B cucteme HayK.* Uucrtele BemecTBa u cmecu. CriocoObl pazieneHus
cmeceil. [IpaBuna 6e3omacHOTO oOpalieHus ¢ BemlecTBaMU M JlabopaTopHbIM oOopynoBanueM. *[lonsTue o
METOJIaX MMO3HaHUs B XUMHUU. *

ATOMBI U MOJIEKYJIbl. XMUMUYECKHE IEMEHThI. 3HaKU (CHMBOJIbI) XUMUYECKHUX 3JIEMEHTOB. OTHOCUTEIbHAS
aToMHasi macca. [IpocTeie u cioxHbIe BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUeHUE.

Xumuueckas ¢opmyna. BaJleHTHOCTP aTOMOB XMMHYECKHX OJJIEMEHTOB. *3aKOH IIOCTOSHCTBAa COCTaBa
BemlecTB.* OTHOCHTENbHAS MOJIEKYJISIpHAs Macca. MaccoBasi A0J1s1 XUMUYECKOTO 3JIEMEHTa B COSIMHEHUH.

@u3nyecKue U XMMUYECKHE SABIICHUA. XUMUYEeCKas peakuus. [Ipu3Haky XUMUYECKUX peakuuid. Y paBHEHUS
XMMHUYECKUX peaklMidl. 3aKOH COXpaHeHHs Macchl BemlecTB. Kiiaccupukamms XUMHUYECKHX —pPEaKIIHid
(coemuHeHuUs, pa3IoKEeHHs, 3aMeIeHUs, OOMEHA).

XUMHUYECKUH SKCIEPUMEHT: 3HAKOMCTBO C XMMHMYECKOH MOCYJOH, C MpaBWiIaMu pabOThl B 1ab0paTopuu U
npuéMaMu OoOpalieHusl ¢ J1abopaTOpHBIM 00O0pYJOBaHMEM; HM3y4Y€HHE U ONUcaHue (U3MUECKHUX CBOICTB
00pa3iloB HEOPraHUYECKUX BEIECTB; HAOM0JeHNE (PU3NUECKUX (IUIaBJICHUE BOCKA, TassHUE JIbJa, PAaCTUpaHHUE
caxapa B CTyIIKe, KUIICHHME M KOHJEHCAIUs BOJbI) U XMMUYECKUX (TOPEHHE CBEYH, MPOKAIMBAHUE MEIHOMU
IIPOBOJIOKH, B3aMMOJAEHUCTBHE Mejla C KUCJIOTOMN) SIBIIEHUH, HaOMOJeHUE U OMMCaHUE MPU3HAKOB MPOTEKAHUS
XUMHUECKUX peakluil (pa3joxkeHue caxapa, B3aUMOJEHCTBUE CEpPHOM KHUCIOTHI C XJIOpHAOM Oapus,
paznoxenue rugpokcuna Meau (II) mpu HarpeBaHuM, B3aMMOAEWCTBHE JK€l€3a C PacCTBOPOM COJIM MEAU
(IT));u3yuenne cnocoOOB pasneneHuss cmeced (C TNOMOIIbI0 MarHuTa, QUIBTPOBAHME, BbIIAPUBAHUE,
JUCTWUIALMS, Xpomarorpadus), NOpOBEAEHUE OYUCTKH IOBApPEHHOW CONM; HAONIOJEHWE U ONMCaHHE
PE3yJIbTaTOB MPOBEIEHUS OIBITA, WIITIOCTPUPYIOIIETO 3aKOH COXPAaHEHUSI MACChl; CO3JJaHle MOJIEICH MOJIEKYT
(IIapoCTEPIKHEBBIX).

Baxnerime npencraBuTeNn HEOPraHUYECKUX BEILIECTB

Bo3nyx — cmecwh razoB. CocrtaB Bo3nyxa. Kuciopom — s1neMeHT M mpocToe BemecTBo. HaxoxnaeHue
KHUCJIOPO/a B IpUpoje, GU3ndeckue 1 XUMHUYECKUe CBOMCTBA. Peakiiuy ropeHust mpocThIX U CIOKHBIX BEILECTB.
Crioco0sl moydeHus Kuciaopoaa B jgabopatopuu *u npomsinieHHOCTH.* [IpuMenenne kucmopopa. [lonstue
00 okcugax. KpyroBopot kucioposa B mpupoje. *O30H — auioTpornHas MoAU(UKALIKs KUCIOpOa.

TennoBoit 3pdexkT XUMUYEeCKOW peakIHH, TEPMOXHMUYECKHUE YpPaBHEHHS, 3K30- U DHJIOTEPMHUYECKHE
peakiuu. TOIUIMBO: yrojb M MeTaH. 3arps3HEHHE BO3AyXa, YCWIEHHWE NapHUKOBOIrO 3¢deKTa, pazpyllieHue
030HOBOTO CJI0s1.*

Bonopon — anemeHT u npocroe BemiectBo. Haxoxaenne Bojopoja B npupoe, pusnueckue 1 XuMHYECKUe
CBOMCTBa (Ha MpUMepe B3aMMOIEHCTBHS C HEMETAJIaMH M OKCHUJIAMH METAaJJIOB), MPUMEHEHHUE, *CIOCOOBI
nony4yeHus.* [IoHATHE O KUCIOTAX U COTISX.



KonnyectBo BemectBa. Mosb. MomnsipHass Macca. 3akoH ABorazapo. MossipHblii 00bEM ra3oB. PacueTs! 1o
xumuueckoi ¢opmyne. PacdeTrl MaccoBOl 10N XMMHYECKOTO JJIEMEHTAa B COECIUHEHUH, KOJUYECTBa
BEIIECTBA, MOJIIPHOIN MacChl, MOJIIPHOTO 00beMa ra30B. PacyéThbl 1o XUMHUECKUM YPaBHEHUSIM.

*®usnveckue cBoiictBa Boabl.* Boma. Ee cocrtaB, ctpoeHue m Monekynbl. *Boma kak pacTBOpHTENb.*
PactBopsl. *[loHsTHE O HACHIIIEHHBIX W HEHACHILEHHBIX pacTBopax. [loHATHE PAacTBOPUMOCTH BEIIECTB B
Boze.* Pacuer MaccoBoii 1011 BeliecTBa B pacTBOpe (MPOLIEHTHAs KOHIIEHTpalus). MaccoBas 101 BelecTBa
B pacTBOpe. *XWMHUYECKHE CBOIMCTBA BOJBI (pa3jioXeHUE, PEAKIUU C HATPHUEM, OKCHUIOM KaJIbIUsS, OKCHJIOM
cepol (IV) peakuuu ¢ meramiamu, KUCIOTHBIMH M OCHOBHbIMU okcujaamu). [lonstue o6 ocHoBanusix. Poib
pacTBOpOB B MPUPOJAE M B JKU3HU yenoBeka. KpyroBopor Boasl B mpupoje.* 3arps3HeHue MPUPOTHBIX BOI.
OxpaHa 1 0YMCTKA IPUPOIHBIX BOJ.

Baxunelimme kigacchl HEOpraHWYecKux coenuHeHuid. Kitaccudukanus HeOpraHHYECKUX COCIHMHEHUH.
Oxcuppl: coctaB, Kiaccupukamnus (KUCIOTHBIE, OCHOBHbIE, *aM(poTepHbIe, Hecoleo0pa3yollre - Ha IpUMepe
okcuaa yriepona (I) u okcuna azora (1)), Homenkiarypa.® *IlonydeHne™® u XUMUYECKHUE CBOWCTBA OKCHJIOB
(B3auMoelicTBUE C BOJIOM, kucioTamu, mienodamu). OcHoBanus. Kinaccudukamuss ocHOBaHMIL: IIENOYH U
HepacTBOpuMble OcHOBaHUs. HomeHknatypa ocHOBaHUM. @POU3HMYECKHME U XMMHUYECKUE CBOMCTBA OCHOBAHUU
(B3auMoieliCTBHE C OKCHJIAMU HEMETAJUIOB, KUCIOTaMu, coiisiMu). *[lonydyenre ocHOBaHUM. *

Kucnorsl: cocras, kinaccupukanys, HOMEHKIATYpa, GU3MYecKre 1 XUMHUECKUE CBOMCTBA (B3aMMO/ICHCTBHE
C MeTaJlJlaMH, OCHOBHBIMH OKCHJaM{, OCHOBAHMSIMH, COJSIMH, Ha IMPUMEpPE COJSIHOW M CEpHOM KHUCIOT),
*cocoObl onmyyenus.® Psn aktuBHocTH MetayuioB H. H. bekeroBa. Conu (cpenHue): HOMEHKIIATypa COJeH,
*crocoObl MOMyYeHUs*, B3aMMOJICHCTBHE COJIeH C MeTaJUIaMU, KUCJIOTaMU, IIeJI0YaMH U COJISIMU, TIPUMEHEHUE.

[TonstTe 006 am(oTepHBIX THAPOKCHIAX (Ha MpUMepe IMHKAa M *alIOMMHMS™): *XMMHUYECKHE CBOMCTBa
(B3auMoIeHiCTBUE C KUCIOTaAMH U IIEI0YaMH, pa3lIoKeHHEe IPU HAarpEeBaHUU) U MOJIydYeHue. *

I'enernueckas cBs3b MEXAY KJacCaMM HEOPraHUYECKUX COeqUHEHUH. ['eHeTnueckue pspl.

XUMHUYECKUN HKCIIEPUMEHT: Kau€CTBEHHOE ONPENEIICHUE COJIepKaHUsA KUCIOpOJa B BO3AyXe; MOIYyYEHUE U
U3Y4YEHHE CBOICTB KHUCJIOpOJa; HAOMIOJEHUE B3aUMOJEHCTBUS BEUIECTB C KHUCIOPOAOM U  YCJIOBHUS
BO3HUKHOBEHHUS U MpPEKpallleHusi TopeHus (Mmokapa); O3HAKOMIIEHHE C OoOpa3laMHi OKCHJIOB U OMHCAaHUE UX
CBOWCTB; MOJy4Y€HUE U U3YYCHUE CBOMCTB BOOPOIa (ropeHune); HalIoieHne 00pa3IioB BEIIECTB KOJTMYECTBOM
1 Mounb; uccaenoBaHue 0coOOGHHOCTEN PACTBOPEHMSI BEIIECTB C PA3IUYHON PacCTBOPUMOCTHIO; IPUTOTOBICHUE
pacTBOPOB C OMPENEIEHHOW MACCOBOM J0JIEd PaCTBOPEHHOTO BEILIECTBA; B3aMMOJECHCTBUE BOJbI C METAINIAMU
(HaTpueM U KaibliveM) (BO3MOXKHO HCIOJIB30BaHHWE BHIEOMATEPHAJIOB); ONpEAEICHHUE PACTBOPOB KHUCIOT U
niesiouel ¢ MOMOIIbI0 UHIUKATOPOB; UCCIIEI0BaHUE 00pa3lioB HEOPraHUUECKHUX BEIIECTB Pa3IMYHbIX KIJIACCOB;
HaOJI0IeHNe U3MEHEHUs! OKPacK! MHMKATOpPOB B PAaCTBOpaxX KUCIOT M IIeJ0Yel; n3ydeHHe B3aMMOACHCTBUS
okcuna menu(Il) ¢ pacTBOpoM cepHON KHCIOTHI, KUCIOT C METaJUIaMH, PEaKIMid HEUTpaIu3aluu; MoJTydeHHue
HEpPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOTO MeTajyla JpyruM H3 pacTBopa COJIM; pELICHHUE
AKCIIEPUMEHTAJILHBIX 3a7a4 10 TeMe «BakHelne Kiiacchl HEOPraHMYECKUX COSTUHEHUI.

[lepuonnueckuii 3akoH u [lepuonnueckas cucrema xumuueckux annemeHtoB /. Y. Menneneesa. Ctpoenue
aToMOB. XUMHUeCKas CBA3b. OKUCINUTEIbHO-BOCCTAHOBUTENBHbBIE PEAKIINH.

IlepBble MOMBITKU KJIACCU(PHUKAIMU XMMUYECKHX 3JeMEeHTOB. [IoHATHE O Tpynmax CXOAHBIX 3JIEMEHTOB
(IenoYHbIE U IIEIOYHO3EMENbHbIE METaNlIbl, TaJIOT€Hbl, UHEPTHBIE Ta3bl). *DJIEMEHTHI, KOTOpbIE 00pa3yroT
amM(oTepHbIe OKCHUJIbI U TUAPOKCHIBL. *

[lepnonnueckuit 3akoH. Ilepmommueckas cucremMa xumuyeckux oanemeHtoB J[. M. Mengeneesa.
Kopotkonepuonnas u * mmuanonepuonnas™ dopmsel [lepuoandeckoil cucteMbl XUMUYECKUX deMeHToB [[. U.
Menpeneesa. Ileproasl u rpynnsl. @U3HUECKUN CMBICH TOPSAKOBOTO HOMEpa, HOMEPOB MEPHOJAa U TPYIIIBI
JJIEMEHTA.

Crpoenne atomoB. CocTtaB aToMHBIX siaep. *M3oronbl.™* Dnektponbl. CTpoeHHE 3JEKTPOHHBIX 000J0YEK
aToMoB TepBbIX 20 xuMuueckux 3yeMeHToB Ilepnonnueckoi cucremsl Jl. 1. MenneneeBa. XapakrepucTtruka
XMMHYECKOT0 AJIEMEHTA 110 €T0 MoJjoxeHuto B [lepuoauueckoii cucreme /. 1. Menneneesa.

*3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB 3JIEMEHTOB MaJIbIX MEPHOJOB U INIABHBIX MOJATPYII, B 3aBUCUMOCTHU
OT aTroMHOro (mopsakoBoro) Homepa 3HadeHue Ilepuognueckoro 3akoHa u Ilepuognueckoll cHCTEMBI
XUMHUYECKUX 3JIEMEHTOB JUIsl pa3BUTHS HaykH U npakTuku. JI. . MenneneeB — yuéHblii U rpaxk1aHuH. *

Xumunueckasi cBa3b. KoBajeHTHas (MOJsipHAs W HENOJSpHAs) CBs3b. *DIIEKTPOOTPHULATEIBEHOCTE aTOMOB
XUMHUYECKUX 3JIeMeHTOB.* VloHHas CBA3b.



Crenenp  okucineHus. OKHCIUTENBHO-BOCCTAHOBUTENbHBIE — peakiuu. Ilpomeccsl  okucineHuss H
BOCCTaHOBJICHMS. OKUCIIUTENN U BOCCTAHOBUTEIH.

XUMHUYECKUH HSKCIEPUMEHT: HM3y4YeHHE OOpa3lloB BEIIECTB METAIJIOB M HEMETAJIOB; B3aWMOJICHCTBHE
TMAPOKCHA LIMHKA C pacTBOpaMHU KHUCIOT W IIEJIOYEH; MPOBEACHHUE OIBITOB, WIIOCTPUPYIOIUX IPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKLUI (TOPEHHE, PEAKLIUU PA3JI0KEHUS, COCUHEHMUS).

MesknpeamMeTHble CBSI3H

Peanuzanusi MeXNpeAMETHBIX CBsI3€d IpU H3YYEHMM XUMHUM B 8 Kiacce OCYIIECTBISETCS 4epes
HCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAyUYHBIX MOHATUH, TaK U MOHATUH, SBJISIOLIMXCS CUCTEMHBIMH JUIS
OTJENbHBIX NIPEJMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOure ecTeCTBEHHO-HAay4yHblEe IOHATUA: HaydHbIH (DakT, runoresa, TEOpHs, 3aKOH, aHAJIU3, CUHTE3,
Kiaccu(uKanus, NepuoAnIHOCTh, HAOII0IEHUE, SKCIIEPUMEHT, MOACTUPOBAHNE, U3MEPEHHE, MOICIIb, SBIICHHE.

®dusuka: MaTepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIMJI, U30TOIbI, PaJINOAKTUBHOCTb, MOJIEKYJIA,
AIIEKTPUUYECKUH 3apsl, BEIIECTBO, TeNO, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, I'a3, PU3UUYECKUE BEIUYHHBI,
€IMHULIBI U3MEPEHHUs, KOCMOC, TUIaHETBI, 3B€31b1, CoHIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, runpocdepa, MUHEpaNbl, TOPHbIE HOPOIbI, IMOJE3HbIE HCKONAeMble, TOILIUBO,
BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMH4YeCKas peaKus

[lepuognueckuii 3akoH. [lepuogmueckas cucrema xumudeckux snemeHToB J[. M. MenneneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XMMHUYECKHX JIEMEHTOB MEPBbIX TPEX MEPUOOB, KaJIUs, KalbLUs
1 UX COCIMHEHUHN B COOTBETCTBHH C TIOJIOKEHHUEM 3JIEMEHTOB B [leprnoanyeckoil cucteme u CTpOSHHUEM UX aTOMOB.

CtpoeHue BeliecTBa: BUAbl XUMUYECKOW CBS3H. THUIBI KPUCTAIITMYECKUX PEHIETOK, *3aBHCHUMOCTH CBOMCTB
BEILIECTBA OT TUIA KPUCTAUIMYECKON PEIIETKU U BUJA XUMHUYECKOM CBSI3H. ™

Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX BEIIECTB (MEXIyHApOIHAS U TPUBHATbHAS). XUMUYECKUE
CBOMCTBA BEILIECTB, OTHOCSIIMXCS K Pa3IUYHBIM KjaccaM HEOPraHWYECKHUX COCIUHEHHM, T€HEeTHYeCKas CBS3b
HEOPraHUYECKHUX BEIECTB.

Knaccudukaruss XuMHYECKUX pEaKIUid MO Pa3IMYHBIM MpHU3HaKaM (MO YUCITY M COCTAaBY YYacCTBYIOIIUX B
peakiuu BEIIeCTB, M0 TEIIOBOMY 3P EeKTy, 0 H3MEHEHUIO CTETIeHEeN OKHCIECHUS XUMUYECKHUX JIEMEHTOB, *10
0o0paTUMOCTH, MO YYacTHUIO Kartaim3aTopa).® DK30- W SHIOTEPMHUYECKHE peakiuu. *TepMoXuMUYECKHe
ypaBHeHHs. *

*[TonsiTue o ckopocTH xumudeckod peakiuu. [loHsTHE 00 OOpaTHMBIX W HEOOPATHMMBIX XUMHYECKHX
peakuusx. [loHATHE O TOMOIEHHBIX M TETEPOreHHBIX peakiusax. lIoHATHE O XUMHUYECKOM paBHOBECHH.
CwMmelieHne XuMHUYECKOro paBHOBecHs. DaKTOPHI, BIUSIONINE HA CKOPOCTh XMMHYECKOW PEaKIIMU U MOJ0KECHUE
XMMHUYECKOTo paBHOBeCHS. *

OKHCIUTENEHO-BOCCTAHOBUTENIBHBIE PEAKIIMU, DJIEKTPOHHBIM OanaHC OKHCIUTEIbHO-BOCCTAHOBUTEIHHOM
peakuuu. CocTaBlIeHHE YpaBHEHUN OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMN C HMCIOJIb30BAHMEM METOJA
3JIEKTPOHHOTO OajaHca.

Teopus >IEKTPONUTHYECKOW JAMCCOUMALMM. IJEKTPOJUTHUYECKAsT AMCCOLMALMS. DIEKTPOJIUTHI U
HEIJIeKTPoIuThl. KaTnoHbl, aHMOHBL. *MeXaHW3M JUCCOIMAIIMN BEIIECTB C PAa3IMYHBIMU BHUIAAMH XUMHUYECKON
csi3u. [lonsiTre o crenenu aucconuanuu. CuiabHbIC U cla0ble IEKTPOIUTHIL.

Peakniun wmonHOrO OOMEHA. YCIOBHSI TPOTEKAaHWs pEaKIWi HOHHOTO oOMeHa a0 KoHma. [lomHble u
COKpAIlEHHbIE MOHHBIE YPABHEHUS peakUUi. XMMHUYECKHE CBOMCTBA KHUCJIOT, OCHOBAHUM WM COJIEM B CBETE
MPEACTABICHUI 00 AJIEKTPOIUTHYECKOM quccomnmanuu. Cpena pactBopa. KauecTBeHHbIE peakiiy Ha KaTHOHBI U
aHUOHBI: XJIOpUA-, OpOMHJI-, HOAUA-, CylbdaT-, KapOOHAT-, CUIUKAT-, (pochar- aHMOHBI, TUAPOKCUA-UOHBI;
KaTHOHBI aMMOHMSI, MarHusi, KaJlblus, aTIOMUHUS, kene3a (2+) u (3+), Meau (2+), LMHKa, IPUCYTCTBYIONINE B
BOJIHBIX PacTBOpAX.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJIEISIMU KPUCTANIMUECKUX PEIIETOK HEOPraHWYECKUX BEHIECTB — METANIOB U
HeMeTa/uioB (rpaduTa M ajiMasa), CIOKHBIX BEIIECTB (XJIOpHIa HATPHs); UCCIIEI0BaHNE 3aBUCUMOCTH CKOPOCTH
XUMHYECKONH PEaKIMU OT BO3ACHUCTBHUS PA3MUYHBIX (DAKTOPOB; MCCIEAOBAHHE DIEKTPOMPOBOJHOCTH PACTBOPOB



BEILIECTB, IpoIlecca AUCCOIMALMN KUCIOT, IIeNoueii M coiell (BO3MOXKHO HCIOJIb30BAaHHE BHUIEOMATEPUAIIOB);
IIPOBEJCHUE OIBITOB, WILTIOCTPUPYIOIINX MPU3HAKU MTPOTEKAHUs peaklMii HOHHOro oOMeHa (0Opa3oBaHME OcajKa,
BBIJICJICHHE Ta3a, 00pa30BaHUE BOJIbI); OIMBITOB, WILTIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakluy pas3ioKeH!sl, COeIMHEHN); paclio3HaBaHUE HEOPTaHUYECKUX BEILECTB C MOMOILBIO
Ka4eCTBEHHBIX PEAKIIMi Ha MOHBI; PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTaibl 4 X cOeTHHEHUS

OOmiast xapakTepucTuka rajgoreHoB. OCoOEHHOCTH CTPOEHHMsS aTOMOB, XapaKTEPHbIC CTENEHU OKHCIIECHHS.
Crtpoenne u (Qpu3HUECKUE CBOMCTBA MPOCTHIX BEIIECTB — TAJIOI€HOB. XMMHUECKUE CBOICTBA Ha MpPHUMEpE XJIopa
(B3aMMOAEHCTBUE C METalllIaMH, HEMETallslaMM — BOJOPOJOM M KHCIOPOJOM, *mienoyamu™). XI0poBOAOPOL.
ConsiHast KHCIOTA, XMMUYECKHE CBOMCTBa, *nomyuenue®, npumenenue. *JlefictBue Xjaopa U XJIOpOBOAOPOAA Ha
OpraHu3M 4enoBeka.® BaxxHelre XJI0puabl U UX HAXOXKACHUE B IPUPOJIE.

O6mas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOSHUSI aTOMOB KHCIOPOJa U CEpPHI.
XapakTepHble CTENIEHU OKUCIICHHUS.

Crpoenne u ¢U3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJa M Cepbl. AJUIOTPONHbIE MOAH(PHUKAIINN
KHUCJIOpOAa M cepbl. XUMHUYECKHE CBOWCTBA cepbl (B3aMMOACHCTBUE *C HEMeTaulaMU* — BOJOPOJOM H
KHCJIOPOJIOM, METaJUIaMH, *KOHIEHTPUPOBAHHBIMU a30THOM M CcepHOM KucioTamu).* CepoBOIOPOJ: CTPOCHHE,
¢u3nyeckue M XUMHYECKHE CBOMCTBAa (KHUCIOTHBIE M BOCCTAHOBMTENbHbIE CBOMcCTBa). OKCHIBI Cepbl Kak
MPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHast KucioTa: (U3MYECKHEe M XUMHUYECKHME CBOMCTBa (oOmme u
cneunpuyeckue). ConM CepHOM KHCIOTHI, KaueCTBEHHas peakuuss Ha cyiabdar-uoH. CepHHCTas KHUCIOTA.
*XUMHYECKHE pEaKIiH, JIeXKAIMe B OCHOBE IPOMBIIUIEHHOTO CHOCo0a TONXYYEeHUS CEpHOW KHCIOTHIL*
Haxoxnenue cepsl u e€ coequHeHud B mpupoje. llpumeHeHue cepbl M ee COeAMHEHUH B OBITY U B
MPOMBIIIICHHOCTH. * XMMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH Cpellbl COSTUHEHUSIMHU Cepbl (KUCIOTHBIE JOXK/IH,
3arps3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €0 MpeloTBpalieHus. ™

OOmas xapaktepuctuka 37eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHHS aToMoB a3oTa u Qocdopa,
XapaKTepHbIE CTEIIEHH OKUCIICHHUS.

A30T, pacnpocTpaHeHre B IpUpoze, GU3NIECKUe U XUMHUUECKUE CBOMCTBA (B3aUMOJICHCTBHE C METaJUIaMH U
HeMeTalJIaMH - KUCIIOPOJIOM U BoJiopooM). KpyroBopoT a3ota B mpupoje. AMMHAK: (pU3NUECKUE U XUMUYECKHE
CBOMCTBA (OKUCIIEHHE, OCHOBHBIE CBOMCTBA BOJHOI'O pacTBOpa), *nosydeHue™ u npumeHenue. Coal aMMOHUS:
cocTaB, (U3MYECKHEe M XMMUYECKHE CBONCTBa (pa3joXeHHe, B3aMMOJAEWUCTBHE CO ILEI0YaMH), IMPUMEHEHHUE.
KavecTBeHHast peakiiusi Ha HOHBI aMMOHUS. A30THasi KHCJIOTa, €€ QU3NYeCKue U XMMHUYECKHEe CBOHWCTBA (00mue
u cnenuduueckue), *nomnyuenue.* Hutpatsl (pasnokenue). Azotucras kuciaora. Mcmnonb3oBaHue HUTPaToB U
cojJieil aMMOHHUSI B KauecTBE MHUHEpalbHBIX YIOOpeHMH. *XumHueckoe 3arps3HEHHE OKpYXKarolled cpeabl
COEIMHEHUSIMH a30Ta (KUCIIOTHBIE 0K/, 3arpsiI3HEHNE BO3/lyXa, TOYBBI U BOJJOEMOB). *

docdop, *anmnmorponueie Mmonudukanuu Gocdopa,* GpuznUecKkrue U XUMUIECKHE CBOMCTBA (B3aUMOJICICTBHUE C
MeTa/UlaMH, HeMeTallaMH, *KOHIIGHTPUPOBAHHBIMU a30THOM M cepHoil kuciotamu).* Okcun docdopa (V),
oprodochopHas kuciora: GuU3NYECKUe U XUMHUYECKHE CBOMCTBA, *monydenue.* *TloHATHE O MUHEPAIBHBIX
ynoOpeHusx: HUTpaThl U pocdatsl. [ToHATHE 0 KOMITTIEKCHBIX yo0peHusax.* O01mas XapakTeprucTUKa HJIEMEHTOB
IVA-rpynmnbel. OcoOEHHOCTH CTPOEHHSI aTOMOB YIJepoAa U KpeMHHMs. BaJleHTHOCTh M XapaKTepHbIE CTENEHU
OKHCJICHMsS aTOMOB yriepoja U KpeMmHus. PacmpocTpaHeHue yriepoja B MPUPOJE, XapaKTEpHbIE CTENEHH
OKHCIICHHUSI.

VYraepon, amnorponHsle Moaudukanuu (rpagur, anmas), GU3NUYECKHEe U XMMHUYECKHE CBOMCTBA MPOCTBIX
BEUIECTB (B3aUMOJICHCTBUE C METaUIaM{, HEMeTaUIaMH, *KOHIIEHTPUPOBAHHBIMM a30THOM U CepHOM
kucioramu)*. Ancop6omms. KpyroBopor yrinepona B npupojae. OKCuabl yriieposa, ux Gpu3ndeckue u XuMHYECKHIEe
CBOWCTBa, IIONlydeHWE W NPUMEHEHHE, JEHCTBHE HA OpraHU3M dYeloBeKa. *DKOJIOTMYEecKHe IMpoOIIeMBbl,
CBsI3aHHBIE ¢ okcuaoMm yriepoaa(lV); rumoresa rinoOanTbHOTO MOTEIUICHUS KIMMAaTa; MapHUKOBBIA 3(QexT.*
VYrompHast kuciaora u €€ COiMM, MX (PU3NUECKHME M XHUMHYECKHE CBOWCTBA, *TMOJIydeHHME W TpUMEHeHue.™*
KavecTBeHHast peakius Ha kapOOHAT-HOHBI. Mcronb30BaHne KapOOHATOB B OBITY, METUIIMHE, TIPOMBIIIJIEHHOCTH
U CEIbCKOM XO35HCTBE.

OOmme npencraBieHUs 00 0COOEHHOCTSAX COCTaBa U CTPOCHMs OPraHMYECKHX COETUHEHUH yriepoia (Ha
mpUMepe MeTaHa, dTHJICHA, ITaHOJIA, YKCYCHOM KHCIOTHL. *MX coctaB n xumudeckoe crpoeHue. Kimaccudukanms
opranndeckux BemiecTB.* TloHsATHE 0 OMONOTMYECKH BaXKHBIX BEILIECTBAX: JKHUpax, Oeikax, yriieBojax — M MX
POJIH B *KHM3HH YelloBeKa. *MaTepuabHOE €IMHCTBO OPTaHUIECKUX U HEOPTaHMYECKMX COSAMHEHHH. *

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMCTBa (HAa MpHUMEpe B3aUMOACWUCTBUS C MeETaUlaMH U



HEeMeTalIaMK), *nonydeHue™ u npumeHenue. *CoequHeHus] KpeMHUs B mpupoje. OOmme mpencraBieHus: 00
okcuae kpeMuusi(1V) n kpemaueBoit kucinore. CUIMKaThl, GU3NYECKUE U XUMUYECKHUE CBOWMCTBA, MOJYyUYCHUE U
IpUMEHEHHE B OBITY, IPOMBIIUICHHOCTH (B MEIUIIMHCKOM, 3JIEKTPOHHOM, CTPOUTEIbHON M Ap.). Baxueimme
CTpOMTENIbHbIE MaTepuaibl: KepaMmHKa, CTEeKJIO, LIeMEHT, OeToH, jxene300eToH. IIpoGiembl Ge3zomacHOro
WCIOJIb30BAHUS CTPOUTEIILHBIX MAaTEPHUAJIOB B OBCEAHEBHON KHU3HU.*

Xumuueckuii IKcnepumenm:

M3Y4YCHHE OOpa3IOB HEOPraHWYECKUX BEIIECTB, CBONCTB COJITHON KHCJIOTHI; MPOBEICHUE KAYCCTBEHHBIX
peakuuii Ha XJOPUA-UOHBI U HAOJIO/IEHHE NMPU3HAKOB MX MPOTEKAHMs; OMBITHI, OTpakawoluue (u3nuecKue u
XUMUYECKHE CBOWMCTBA TaJOT€HOB W HMX COCAMHEHUM (BO3MOXKHO HCIIOIB30BAHUE BHUACOMATEPUATIOB);
O3HaKOMJICHHE C 00pa3liaMu XJIOPHA0B (TajJoreHuI0B); 03HAKOMJICHHE ¢ 00pa3laMu cepbl U €€ COeAUHEHUIMHU
(BO3MOXHO MCHOJIB30BaHHE BHJIEOMATEPHUAJIOB); HAOIOEHHE Mpolecca oOyrinuBaHUs caxapa IMoj JeHCTBHEM
KOHIEHTPUPOBAHHOW CEPHOW KHCIOTHI; M3YYCHHE XUMHUYECKUX CBOWCTB pa30aBiICHHOW CEPHOW KHCIIOTHI,
MPOBEJCHNE KAUeCTBEHHON peakIMK Ha Cylb(aT-uoH U HAOIIOJeHNE MPU3HAKa €€ MPOTEKaHUs; O3HAKOMIICHHE
¢ ¢usnueckumMu cBoiicTBaMH a3ota, (ochopa U UX coelWHEHUH (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPUANIOB), 00pa3laMu a30THBIX U (OchOpPHBIX YHAOOpEHUil; MmosydyeHHEe aMMHaKa W HM3yYCHHE €ro
CBOICTB; MpPOBE/IEHWE KAUYEeCTBEHHBIX pEaklHii Ha MOH aMMOHHUSA U QocdaT-MOH U H3yYeHHUE MPU3HAKOB HX
IIPOTEKAaHMsI, B3aUMOJAECHCTBUE KOHIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEAbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BUJICOMATEpPUAIIOB); H3Y4YEHHE MOJENe KpUCTAUIMYECKUX pemeEToK anMasza, rpadura; O3HAKOMIIEHHUE C
MPOIIECCOM  aJICOPOIIMU PACTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM YIIEM W YCTPOWCTBOM IIPOTHMBOrasa;
MOJIYY€HHUE YTIIEKUCIIOTO Ta3a M M3YYeHHE €r0 CBOWCTB; MPOBEJACHHE KaYECTBEHHBIX Peakiuil Ha KapOoHaT- U
CWIMKAT-UOHbIl U MU3YYCHHE TMPU3HAKOB HUX TNPOTEKAHUS, O3HAKOMJICHHE C TMPOAYKIMEH CHIMKATHON
MIPOMBILIJIEHHOCTH; PELIEHUE SKCIEPUMEHTANBbHBIX 3a7ady 1o Teme «BaxHelline HeMeTaulbl U HX
COCTMHEHUS.

MeTa/uibl ¥ UX COeTMHEHUSI

OO0mast xapakTepUCTUKAa XUMHUYECKHX OJJIEMEHTOB — METaUIOB Ha OCHOBAaHUU UX TOJOXKEHHUS B
[lepuoauueckoit cucreme xumudeckux osnemeHToB JI. M. MenneneeBa u crtpoenust aromoB. CrTpoeHue
MeTaJIoB. MeTramindeckasl CBs3b M METaJNIMUECKas KpHUCTAUIMUecKas PEemeETKA. DJIEKTPOXUMHUYECKUN psill
HanpspkeHUH MetaiuioB. Du3nyeckue U XMMHYECKHE CBOMCTBA METAJIOB (B3aMMOJICUCTBUE C KHCIOPOJIOM,
BOJIOM, KuciaoTamu). *OOImme crnocoObl MONydeHHs MeTayuioB. [loHSATHE O KOppPO3WU METalJOB, OCHOBHBIE
CHOCOOBI 3aLIUTHI UX OT Koppo3uu. CruiaBsl (CTajidb, YYr'yH, TIOPaTIOMUHUM, OpOH3a) U UX IPUMEHEHHE B OBITY
Y TIPOMBIIIIEHHOCTH. *

[Ilenounsle metamibl: nonoxkenue B [lepuonnueckoit cucrteMe xumuyeckux sneMeHtoB [[. . Menneneesa;
cTpoeHre aromoB. Haxoxnenue B mpupojge. dusmveckre ¥ XUMUYECKHE CBOMCTBA (Ha MpUMeEpe HATPHUS U
kanust). OKCUIBI U THIPOKCUIBI HATPHUS U Kanud. [[puMeHeHne meoYHbIX METaNIOB U UX COCIMHEHUM.

[IlenouHo3emMenbHBIE METAJIBI MAarHUM M KanblUi: nosioxkeHue B [lepuogmueckoil cucTeMe XMMHYECKUX
snementoB JI. . MeHnneneeBa; cTpoeHHE UX aTOMOB; HAaXOXJeHHE B mpupoje. Ousznueckne m XMMHYECKHE
CBOMCTBa MarHus M Kanbliug. Baxkueimume coennHeHus KaiabIus (OKCUI, THAPOKCU, conn). *JKECTKoCTh BOBI U
CHocoObI €€ ycTpaHeHus. *

Amomunuii: nonoxenue B Ilepuoanueckoil cucreme xumuyeckux snemeHToB J[. . Menneneesa; crpoeHue
aToMa; HaxokJaeHue B mnpupojae. dOusmueckre U XUMUYECKHE CBOICTBa altOMUHUSA. AMQOTEpHbIE CBOMCTBA
OKCHJIa ¥ TUJIPOKCHUA ATTFOMUHUS.

Kenezo: momoxenue B Ilepmommueckoil cucreme xumuyeckux sieMeHToB [, . MenzgeneeBa; crpoeHue
aToMa; HaXOoXJAeHHue B npupoje. Puznyueckre U XUMUYECKHEe CBOMCTBA *kee3a (B3auMOJEHCTBUE C METaJNIaMu,
KuciotaMu u coisimu). Okcuabl, ruapokcunbl u comm skene3a(ll) m kemesa(lll): cocraB, cBoiictBa u
*nomydenue.*

Xumuueckuii IKcnepumenm:

O3HaKOMIJIEHHE C O0pa3laMHi METajuIOB W CIUIABOB, UX (PU3WYECKUMH CBOWCTBAMU; M3YUCHHE PE3YJIbTATOB
KOpPpO3UU METAJIOB (BO3MOXKHO HCIIOJb30BaHHE BHAEOMATEpUAIOB), OCOOCHHOCTEN B3aMMOIEHCTBUS OKCHJIA
KaJbIlUsl U HATPHUS C BOJOHM (BO3MOXKHO HCIOJB30BaHUE BUACOMATEPUAJIOB); MCCIIEIOBAHHE CBOWCTB KECTKOU
BOJIbI; IpoOllecca TOpEeHHUs XKeje3a B KUCIOpoAe (BO3MOXXHO HCIOJB30BaHHE BUIAEOMATEpUAJIOB); MPU3HAKOB
MPOTCKaHHs KaYeCTBEHHBIX PEaKIMi Ha MOHBI (MarHusl, Kalblivs, aroMUHMS, [IMHKa, sxene3a(ll) u xemnesa(lll),
menu(ll)); mabmroneHne W oOnMMcaHWe TPOIECCOB OKpAIIMBAaHWS TUTAMEHHW MOHAMU HATPHsI, KA U KaIbIUs
(BO3MOYKHO MCTIOJB30BaHUE BUICOMATEPHAIIOB); UCCIe0BaHEe aM(pOTEPHBIX CBONCTB THAPOKCUAA ATFOMHHHUS U



THIPOKCHU/IA IMHKA; PEILIEHUE 3KCIIEPUMEHTANIBHBIX 33/1a4 110 TeMe «BakHeline MeTauibl 1 UX COETUHEHUS.

XuMHus M OKpYyKaLIas cpeaa

*HoBble MaTepuanbl U TEXHOJIOTHU. BemiectBa M Marepuanbl B MOBCETHEBHOM KU3HU 4elOBeKa. XUMHS U
30poBbe. be3zomacHoe WMCMONb30BaHME BEIIECTB M XMMHUYECKHX peakiuii B ObiTy. IlepBas momomrs mpu
XUMHUYECKHUX 0)KOTax U oTpaBieHHsIX. OCHOBBI IKOJOTUYECKOM IPaMOTHOCTH. *

*XUMHUYecKoe 3arps3HeHue OKpYKarolei cpepl (peaenbHas qonycTuMasi KoHneHnTpanus Bemects — [1J1K).
Ponb xumun B perieHnu sK0JIOrHYecKux npoodsiem.*

*IpupoaHble UICTOUHUKHU YTIIEBOAOPOAOB (Yroib, MPUPOAHBINA ra3, HEPTH), IPOAYKTHl UX HEepepadOTKH, UX
pOJIb B OBITY U TPOMBIIIICHHOCTH. *

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3oB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MaTepUabl).*

MesknpeamMeTHble CBSI3H

Peanu3amuss MexXnpeaIMETHbIX CBs3ed NpU  M3YYEeHUM XHUMHM B 9 Kjlacce OCYLIECTBISETCS 4epes
UCIOJIb30BaHNE KaK OOILIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK M MOHATHH, SBISIOMUXCA CHCTEMHBIMH JUIS
OTJENbHBIX NIPEJMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOmiue ecTecTBEHHO-HAY4YHBIC TOHSATHUS: HAay4dHbI (hakT, TUNOTe3a, 3aKOH, TEOpHs, AaHalu3, CHUHTE3,
Kiaccuukanus, MepuOANIHOCTh, HAOMIOACHNE, SKCIIEPUMEHT, MOJICTTMPOBAHUE, U3MEPEHUE, MOJIETb, SBIICHHE,
MApPHUKOBBIN 3PPEKT, TEXHOIOTHUS, MATEPUAIIHI.

®duszuka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIIbI, PAIUOAKTUBHOCTb, MOJIEKYJIA,
ANEKTPUUYECKUH 3apsll, POBOJHUKH, MMOTYIPOBOJAHUKH, AUIIEKTPUKU, POTOIIEMEHT, BEIIECTBO, TEIO, 00BEM,
arperaTHoOe€ COCTOSIHME BEILECTBA, TIa3, pPacTBOP, PacTBOPUMOCTb, KpUCTALIMYEcKass pEIETKA, CIUIABbI,
(bu3nyecKre BeIMYNHBI, €IMHULIBI U3MEPEHHUS, KOCMHUECKOE MMPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoHIIE.

Buonorusi: ¢orocunTes, Apixanue, Owocdepa, SKOCHCTEMa, MHUHEpAIbHBIE YAOOpPEHHS, MHUKPOIIEMEHTHI,
MaKpO3JIEMEHThI, TUTATEIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MHHEPAIbI, TOPHBIE TIOPOIBI, TOJIE3HBIE UCKOTIAEMbIE, TOTUINBO, BOJIHBIC
pecypcehl.

IINIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA YYEBHOI'O IIPEJMETA «XUMMUS» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI:

JInuHOCTHBIE pPE3yNbTaThl OCBOCHMS IMPOrpaMMbl OCHOBHOTO 00IEro oOpa3oBaHUs OCTUTAIOTCA B XOe
oOyueHUs1 XMMUU B €JUHCTBE y4e€OHOW M BOCHHUTATEIbHOM AESTEIbHOCTH B COOTBETCTBUU C TPAJULUOHHBIMU
POCCHICKMMH  COLIMOKYJIBTYPHBIMM M JAYXOBHO-HPAaBCTBEHHBIMH II€HHOCTSMH, HpPUHATBIMH B 0OIIECTBE
MpaBWJIaMU U HOPMaMU MOBEJIEHUS U CIOCOOCTBYIOT MIPOLIECCaM CaMOIIO3HAHHUS, CAMOPA3BUTHS U COITMATIN3ALINN
00y4aroIuXxcs.

JInuHOCTHBIE pe3yNbTaThl OTPAXKAIOT TOTOBHOCTh O0YYAIOIIMXCSl PYKOBOJICTBOBATHCS CUCTEMOM MO3UTHUBHBIX
LIEHHOCTHBIX OPUEHTALIMN 1 PACIIUPEHHUE OIbITA JEATEIBHOCTH HAa €€ OCHOBE, B TOM YUCJIE B YaCTH:

1) naTprOTHYECKOTO BOCIIUTAHHUS:

LIEHHOCTHOTO OTHOLIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAy4YHOMY HAacCJIEIUIO,
MOHMMAaHMs 3HAUYEHUS XUMHUYECKOW HAyKd B IKU3HH COBPEMEHHOrO OOIIEeCTBa, CIOCOOHOCTH BIAJAETh
JOCTOBEpPHOH HH(popMalmeld O MepeloBbIX AOCTHKEHHSIX M OTKPBITUSX MHMPOBOM M OTEUYECTBEHHOH XHMMHU,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOICTBE MHpa U 00ILECTBA;

2) rpakJJaHCKOTO BOCITUTAHUS:

MPEJICTAaBICHUs] O COLMAJIbHBIX HOPMax U TMpaBWIaX MEXKIMYHOCTHBIX OTHOIIEHWH B KOJUIEKTHBE,
KOMMYHHUKAaTHBHOH KOMIIETEHTHOCTH B OOILECTBEHHO IOJIE3HOW, YueOHO-MCCIIE0BATENbCKOM, TBOPUECKON U
IPYTUX BHJIAX JAEATEIbHOCTH, FOTOBHOCTU K Pa3HOOOpPa3HOM COBMECTHOW JEATENbHOCTH IPHU BbIIOJHEHUH
y4eOHBIX, MO3HABATEIbHBIX 33J1ay, BBHINOJIHEHUH XUMHUYECKUX HKCIEPUMEHTOB, CO3JIaHMHM Y4EOHBIX MPOEKTOB,
CTpeMJIEHHSI K B3aMMOIIOHMMAaHHUIO M B3aHMMOIIOMOLIM B Ipoliecce ATOW y4eOHOM NeATelbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IMOBEACHHME M IOCTYINKH CBOMX TOBAPUIIEW C MO3UILMU HPABCTBEHHBIX M IPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS MTOCIEICTBUI OCTYIIKOB;

3) IEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHYECKUX MPEACTABIECHUI O BEUIECTBE U XUMUUECKON PEAKIIH, COOTBETCTBYIOIIUX COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAayKHM M COCTABJISIOIIMX OCHOBY JUIsl NOHMMAaHUS CYIIHOCTH HAyyHOW KapTHHBI MHpa,
Mpe/ICTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS NMPUPOIbI, B3aUMOCBA3SX 4YEJIOBEKa C MPUPOIHON



CpPEAOi, O POJIM XUMHUU B IMIO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHBIX MOTHBOB, HAlpaBJIE€HHBIX Ha TOJYy4YEHHE HOBBIX 3HAHUN MO XUMHUH, HEOOXOAMMBIX IS
00BsICHEHUS Ha0JII0JaeMbIX IPOILIECCOB U SIBICHUM;

MO03HABATENbHON, MHPOPMAIIMOHHOM U YUTATEIbCKOM KYJIbTYphl, B TOM YHCJE HABBIKOB CaMOCTOSITEIbHOMN
paboTel C y4eOHBIMH TEKCTAMH, CIIPABOYHON JUTEPATypOl, IOCTYNHBIMH TEXHUYCCKUMHU CPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHIA;

MHTEepeca K 00y4EHHUIO M MO3HAHHIO, JF0003HATEILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K CaMOOOpa30BaHHUIO,
MIPOEKTHOM U HUCCIIEI0BATENIbCKON IESTEIBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBIEHHOCTU U YPOBHSI OOy4YEHUS
B JJATbHEUIIIEM;

4) hopmupoBaHUs KYJIbTYPhI 3I0POBBSL:

OCO3HAHUS LIEHHOCTU >KU3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO, YCTAHOBKHU Ha 30POBBIN
o0pa3 HU3HH, OCO3HAHUSA TIOCIEACTBUN W HENPUITUS BPEIHBIX MPHUBBIYEK (YNOTPEONCHUs AalIKOroJs,
HapKOTHKOB, KypeHHs), HEOOXO0AUMOCTH COOJIIOJICHHS MPaBU 0€30MacHOCTU NpU OOpALICHUH ¢ XUMUYECKHUMU
BEIIECTBAMHU B OBITY M pEaIbHOM JKU3HH,

5) TpyZIOBOTO BOCIIUTAHUS:

MHTEpeca K MPaKTHYECKOMY H3Y4YeHHIO MpodeccHil U TpyAa pa3iudyHOTO pOJAa, yBWKEHUE K TPYyAy H
pe3yibpTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHWM MO XHUMHH,
OCO3HAHHOTO BBIOOpAa WHIUBUIYaTbHOW TPACKTOPHH MPOJOKEHHs] 00pa3oBaHUS C YU4ETOM JUYHOCTHBIX
WHTEPECOB U CIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX HWHTEPECOB M MOTPEOHOCTEH, YCIEUTHOM
npodeccCHOHABbHOM JIeATENBbHOCTH M Pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTh aJlaiTUPOBATHCA B
npodeCcCuOHaIBHOM cperie;

6) PKOJIOTUYECKOTO BOCITUTAHUS:

9KOJIOTMUYECKU 1I€JIECOO0Pa3HOr0 OTHOIIEHUS K NPUPOJE KaK HCTOYHMKY >KM3HU Ha 3emjie, OCHOBE €&
CYLIECTBOBAHMSI, TOHUMAHHUsI LICHHOCTH 3/I0pPOBOT0 M 0€30MacHOro 0opasa »U3HU, OTBETCTBEHHOTO OTHOIIEHUS K
COOCTBEHHOMY (U3HYECKOMY W TIICHXHYECKOMY 370pPOBBIO, OCO3HAHHUS IIEHHOCTH COOJIOJCHUS TIPaBHII
0€30MMacHOr0 MOBEIeHUs MPHU paboTe ¢ BEIIECTBAMHU, A TAKXKE B CUTYAIUAX, YIPOXKAIOIIUX 3OPOBBIO U KU3IHU
JTIOJICH;

CHOCOOHOCTH MPUMEHATh 3HAHUA, MOJydyaeMble MPH H3YYEHUU XUMHUU, JJI PEIIeHUs 3a7ay, CBS3aHHBIX C
OKpY’Kalolllell MPUPOJHON CpeOH, MOBBIIMIEHHUS YPOBHS SKOJOTMYECKON KYyJIbTYphl, OCO3HAHUS TIJ100aJbHOTO
XapakTepa dKOJOTHYECKHX MPOoOJIeM U MyTell UX pelIeHHs MOCPEICTBOM METOI0B XHUMHH;

9KOJIOTUYECKOTO MBIIIUICHUS, YMEHHUs PYKOBOJCTBOBATHCS WM B TIO3HABATEIbHOM, KOMMYHUKATHBHOW M
COLIMAJIbHOU MPAKTHKE.

METANPEJMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble pe3yabTaThl OCBOEHUSI 00pa30BaTEIbHON MPOTpaMMbl 1O XUMHUU OTPaXKAOT OBJIaJICHUE
YHUBEPCAIBHBIMH MO3HABATEIBHBIMH JICUCTBUSIMU, B TOM YHCJIE:

1) 6a3oBbIE JIOTHYECKUE JCHCTBUS:

BBISIBJISTH MPUIWHBI M CJICICTBUS MTPOCTHIX XUMHUYECKUX SIBJICHUN;

OCYIIIECTBIATh CpaBHEHHUE, KIACCU(PHUKAIIUI0 XUMUUYECKUX BEIIECTB MO 33/JaHHBIM OCHOBAHHSIM M KPUTEPHSIM
JUTSl YKa3aHHBIX JIOTUUECKUX OTepallyii;

CTPOUTH JIOTUYECKOE CYXKIEHUE MOCIE MPEIBAPUTEIBLHOTO aHAJIN3a, BKIIOYAIOIEE YCTAaHOBJICHUE MPUYUHHO-
CJIEJICTBEHHBIX CBA3EH

CO3/1aBaTh, MPUMEHSTh U MPEOOPa30BBIBATh 3HAKA M CHMBOJIBI, MOJICTTH U CXEMBI JIJISl PEIICHUsS] YIeOHBIX U
MO3HABATENBHBIX 33/1a4 C MTOMOIIBIO MIEAarora;

MIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE XUMHUYECKUX TPOIECCOB U UX MOCIIECACTBUS;

2) 6a30BbIe UCCIIEOBATENBCKUE ICHCTBHSL:

C TIOMOIIBIO TI€Iarora MPOBOJUTh XUMHUYECKUM OMBIT, HECIOXKHBIA JKCIEPUMEHT, JIS YCTAaHOBJICHUS
ocoOeHHOCTeH 00BbeKTa U3YUEHUs], TPUUYUHHO-CIIEICTBEHHBIX CBSA3EH M 3aBUCUMOCTEI 0OBEKTOB MEXTy COOOH;

C TIOMOIIbIO TIelarora HJIM CaMOCTOSITENIbHO (OpMysIHpoBaTh OOOOIIEHHMS M BBIBOABI IO pe3yJbTaTamM
MIPOBEJICHHOTO HAOIOICHNUS, OTIBITA;

3) pabora ¢ uabOpMmaIueit:

BBISBJIATH 1e(DUIIUTH UHOOPMALIUU, JTAHHBIX, HEOOXOAUMBIX JIJISl pEIIeHHs TOCTABIEHHOW 3a/1a4H;

peoOpa3oBbIBaTh HHPOPMAIMIO U3 OJHOTO BUAA B APYroi (Tabiuily B TEKCT U IIp.);

WCKaTh WIN OTOMpaATh HHPOPMAIINIO WM JaHHBIE U3 UCTOYHUKOB C YY€TOM MPEUI0KEHHON y4eOHOM 3a1auu u



3a/1aHHBIX KPUTEPUEB.

OBnazieHre YHUBEPCAIbHBIMUA y4€OHBIMA KOMMYHUKATUBHBIMU JIEHCTBUSAMMU:

OpPraHU30BBIBaTh Y4eOHOE B3aMMOJEHCTBHE B rpynrne (Onpenenars oOIIMe LeNu, paclpelnesiaTh PO,
JIOrOBapUBATHCS IPYT € APYIOM U T. 11.).

C IIOMOIIBIO II€JJarora Uikl CaMOCTOSATENIBHO COCTaBIIATh YCTHBIE M IMCBMEHHBIE TEKCThI C MCIOJIb30BaHUEM
WUTIOCTPAaTUBHBIX MATEPUAIOB JJIsl BBICTYIUICHUS NIEpe]] ayAUTOPHUEH;

OpPTraHU30BBIBaTh Y4eOHOE COTPYAHHUYECTBO M COBMECTHYIO NESTENBHOCTh C YYHUTEIIEM M CBEPCTHHUKAMU;
pa0oTaTh MHIMBHMIYaJbHO M B IpYIIE: HAXOAUTh oOOIlee pelleHHe M pas3peliaTh KOH(QIMKTHI Ha OCHOBE
COTJIACOBaHUS MO3UIUI U ydeTa HHTEPECOB; POPMYIUPOBATh, APTYMEHTUPOBATh U OTCTAUBATh CBOE MHEHHUE;

OLIEHMBAaTh KayecTBO CBOEr0 BKJIAAa B OOIIMH NPOIYKT, MPUHUMATh M pPas3AeisATh OTBETCTBEHHOCTb U
IIPOSIBJIAATH TOTOBHOCTH K IIPEAOCTABICHUIO OTYETA IIEPEl IPYIIIOHN.

OBnazieHne yHUBEPCAIbHBIMU y4E€OHBIMU PETYJISITUBHBIMU J€HCTBUSAMU:

oOHapy>XKuUBaTh U (OPMYIHPOBATH yUEOHYIO TPOOIEMY, ONIPEEIIATh eIh YUeOHO! AeATEIIbHOCTH;

BJIaJIeTh OCHOBAMH CAMOKOHTPOJISI, CAMOOLIEHKH, IPUHSTHS PELIEHUH 1 OCYILECTBIEHUS OCO3HAHHOIO BHIOOPA
B yu4eOHOU U TIO3HABATEILHOU JIeATEITHbHOCTH;

COOTHOCHUTb CBOM JEHCTBUS C IUIAHUPYEMBIMH PE3YJIbTaTaMH, OCYIIECTBIISITH KOHTPOJIb CBOEH NEATEIbHOCTH
B IIpollecce NOCTHKEHHUS pe3yJbTaTa, ONpPElesiTh CHOCOObI AEMCTBUIM B paMKaxX NPEAJIOKEHHBIX YCIOBUH U
TpeOOBaHUM, KOPPEKTUPOBATH CBOU JACUCTBUS B COOTBETCTBUU C U3MEHSIOLICHCS CUTYallueH;

JIaBaTh aJICKBaTHYIO OLICHKY CUTYalllX U IIpeJIaraTh IUIAH €€ U3MEHEHUS,

IPEIBUAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPHU PEIIEHUH Y4eOHOH 3a1a4H;

MOHUMATh NPUYHMHBI, 0 KOTOPBIM HE OBUI JOCTUTHYT TpeOyeMBIi pe3yibTaT NesTEIbHOCTH, ONpPEeNsATh
MO3UTHUBHBIC U3MEHEHUS U HAIIPABICHUS, TpeOyIoIIMe AajdbHEeNIeld paboThl;

OCO3HaHHO OTHOCHUTBCS K JPYTOMY YEJIOBEKY, €M0 MHEHUIO.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX pe3ysbTaToOB 110 OCBOCHHUIO 0053aTENbHOIO COJAEPKAaHUS, YCTAaHOBJIECHHOIO AAHHOMN
@enepanbHOil  pabouell HporpaMMoil, BBIIEISIOT: HaydyHble 3HAaHUS, YMEHHUS U CHOCOObl JeicTBHUI,
cienupuyeckue Uit y9eOHOTO mpenMeTa «XUMUs», BUIBI ICATEIILHOCTH 0 TIOJTYYEHUIO HOBOTO 3HAHUS, €ro
MHTEpIpeTaly, Ipeodpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaIUsX:

MIPEJICTABICHUE O 3aKOHOMEPHOCTSX W II03HABAaEMOCTH SIBJIEHUI MpPUPOJbl, MOHMMAaHHE OOBEKTHUBHOMN
3HaYMMOCTH OCHOB XHUMHMUYECKOW HayKM Kak OO0JIaCTH COBPEMEHHOIO €CTEeCTBO3HAHHUS, KOMIIOHEHTa oOuien
KyJIbTYPbl U NMPAKTUYECKOW JEATETbHOCTU YEJIOBEKA B YCIOBUSX COBPEMEHHOr0 OOlIeCTBa; MOHMMaHHUE MECTa
XUMUU CPEIU IPYTUX €CTECTBEHHBIX HAYK;

BJI/ICHHE OCHOBAMHU IMOHATHIHOIO ammapara U CUMBOJIMYECKOTO SI3bIKa XMMMHM Ul COCTaBlIeHHUS (opMyll
HEOPraHMYECKUX BEILECTB, YPAaBHEHUH XMMHUYECKHX peakiMid (C OMopoil Ha alropuTM Y4eOHBIX AEHCTBHI);
BiajieHne ocHoBaMu xumuueckoil HomeHknatypbl (IUPAC u TpuBHanbHON) U yMEHHE UCHOJb30BaTh €€ A
peleHus yueOHO-TI03HaBaTeNbHBIX 33124 C IIOMOIIbI0 YYUTENSl; YMEHHE MCII0JIb30BaTh MOAEIH JUIsl OObSICHEHHS
CTPOEHHsI aTOMOB M MOJIEKYJI 10 aJITOPUTMY C OITOPOH HA ONIPEIEICHUS;

MPEACTABICHUE O CUCTEME XMMHUYECKUX 3HAHUH M YMEHHE C IIOMOIIBIO YYHUTENsS IPUMEHATh CHUCTEMY
XUMHUYECKUX 3HAHMM JUIsl YCTAHOBJIEHUS B3aUMOCBS3E€M MEXJYy HM3YYEHHBIM MaTEpHAIOM M INPU IOIYYECHUH
HOBBIX 3HAHHUH, a TaKXKe B MIPOIecce BHIMOJIHEHUS Y4eOHbIX 3a1aHUi U Ipu paboTe ¢ UCTOUHUKAMU XUMUYECKOH
nH(pOpMaLUU, KOTOPast BKJIIOYAET:

BAKHEUIIINE XUMUYECKHUE MOHATHS: XUMUYECKUN IJIEMEHT, aTOM, MOJIEKYJIA, BEIIECTBO, IPOCTOE U CII0KHOE
BEILECTBO, OAHOPOAHAS U HEOJHOPOHAS CMECh, OTHOCUTEIIBHBIE aTOMHAsl U MOJIEKYJIAPHAs MacChbl, KOJITUYECTBO
BElIECTBA, MOJIb, MOJISIPHAsl Macca, MOJISIPHBIN 00BbEM, OKCH/I, KHCI0Ta, OCHOBaHHE, COJb (CPelHss), XUMUYECKast
peakiys, peakuu COEAMHEHUS, PEaKLUU pa3loKEHUs, PeaklMH 3aMelIeHMs, peakiuu OOMEHa, TEeIUIOBOU
3¢ (deKT peakiuu, 5K30- U DHIOTEPMHUYECKHE PEaKIUu, pacTBOp, MaccoBas JOJS XMMUYECKOTo 3JEMEHTa B
COCIMHEHNH, MAacCOBasl JI0JIs U MPOLICHTHAs KOHLEHTpALUs BELIECTBA B PACTBOPE, SAPO aTOMa, dJIECKTPUUYECKUN
ClIOll aTroma, aroMHasi oOpOWTandb, paguyc aroMa, BaJEHTHOCTh, CTENEHb OKUCJIEHMsS, XHMHUYECKass CBS3b,
JIEKTPOOTPULATENIBHOCTD, MOJSpHAs U HENOJIApHAas KOBAJICHTHAs CBSA3b, MOHHAS CB3b, METAJNINYECKAs CBSA3b,
KpUCTAJJIMYECKasl peuieTka (aToMHas, HWOHHAas, MeTaJuIMyecKas, MOJIEKYJspHas), HWOH, KaTHOH, AaHHOH,
AJIEKTPOJIUT U HE DJIEKTPOJUT, HJIEKTPOJIUTHYECKAsT JUCCOLUAIMS, PEAKIMd MOHHOTO OOMEHA, OKUCIIUTENbHO-
BOCCTAHOBUTEJIBHBIE PEAKINN, OKHCIWUTEIb W BOCCTAHOBHUTEIb, OKHCIEHHE M BOCCTAHOBIICHHE, JJIEKTPOJIN3,
XMMHYECKOEe paBHOBECHE, 0OpaTUMbIE U HEOOpaTUMBbIE pEaKIMH, CKOPOCTh XUMHUECKOW peakuy, KaTaau3aTop,



npenenbHo gonycruMas konueHnTpauus (IT1K), koppo3us meTanios, CIUIaBbl;

OCHOBOITOJIATrarolIMe 3aKOHbI XMMHU: 3aKOH coxpaHeHusi Macchl, [lepuonnueckuii 3akon JI. 1. Menneneena,
3aKOH ITOCTOSIHCTBA COCTaBa, 3aKOH ABOrajipo;

TEOPUM XUMHU: ATOMHO-MOJIEKYJISIPHAs TEOpHsl, TEOPUsl AJIEKTPOJUTUYECKOM [HCCOLUMALMM, a TaKKe
IIPEJICTABICHNS] O HAYYHBIX METOJaX IO3HaHHUS, B TOM YHUCIIE SKCIIEPUMEHTAIBHBIX U TEOPETUUYECKUX METOaX
HCCIIEA0BAHUS BEUIECTB U U3YUEHUS XUMUYECKUX PEaKIUM;

IIPEJICTABICHUE O MEPUOJUYECKOM 3aBUCHMOCTH CBOICTB XUMHUYECKMX DJJIEMEHTOB (paauyc aToma,
ANEKTPOOTPHUIIATETILHOCTE), MPOCTBIX U CJIOXHBIX BEUIECTB OT IMOJOXKEeHHsI 37eMeHToB B Ilepuogmueckoit
cucreMe (B MaibIX MEpUOJaX M TIABHBIX MOATPYINAX) U AJNEKTPOHHOTO CTPOSHHS aTOMa; YMEHUE OOBSCHSTH
CBA3b IOJIOKEHUA 3neMeHTa B llepuonnueckoil cucreMe ¢ 4MCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHHUS aTOMOB
XUMHUYECKHX 3JEMEHTOB (COCTaB M 3apsij siapa, oOliee YMCiIOo 3JEKTPOHOB), PACHpPEACICHHEM 3JIEKTPOHOB IO
SHEPreTHUYECKUM YPOBHSIM aTOMOB IMEPBBIX TPEX MEPHUOIOB, Kaldus U KaJblHs; KIacCuGUIUPOBATH XUMUUYECKHE
3JIEMEHTBHI C OTIOPO Ha ONpeaesieHus (PU3MUECKOTO CMBICIIA ITU(PPOBBIX JAHHBIX NEPUOTUIECKON TaOIHIIbI;

yYMEHHE KJIAacCU(PUIUPOBATh XUMUYECKUE SJIEMEHTHI, HEOPraHMUECKHUE BEIIeCTBA M XUMHUYECKHE PEaKIUH C
OIIOPOM Ha CXEMBI; OIPEENISATh BAIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB, BUJ XUMHYECKON
CBA3U U THI KPUCTAJUIMYECKOM CTPYKTYPBI B COCAMHEHHUSIX, 3aps] MOHA, XapaKTep Cpelbl B BOJHBIX pacTBOpax
BELIECTB (KUCIOT, OCHOBAHUI ), OKUCIUTENIb U BOCCTAHOBUTEND I10 AITOPUTMY YUE€OHBIX 1E€HCTBUI;

YMEHHE XapaKTepU30BaTh C OMOPOH Ha cxeMy (PHU3MYeCKHe U XUMHYECKHE CBONCTBA MPOCTHIX BEIIECTB
(xkuciopon, 030H, BOAOPOA, TpaduT, aama3, KpeMHHUHU, a3otr, docdop, cepa, XJIop, HATPUN, KA, MArHUH,
KaJbl[Ui, aIOMUHUH, JKEIe30) M CIOXKHBIX BEIIeCTB, B TOM YHUCJIE€ UX BOAHBIX PACTBOPOB (BOAa, aMMHAK,
XJIOPOBOJIOPO/I, CEPOBOJIOPO, OKCUIBI U TUAPOKCcHAbl MeTaiuioB | - IIA rpynn, amomunus, meau (1), nuHka,
xenesza (II u III), oxcuasr yrnepona (II u IV), kpemuus (IV), azora u docdopa (III u V), cepst (IV u VI),
CepHHCTas1, CepHasi, a30THCTas, a30THas, (hocopHasi, yrojipHasi, KPEMHHEBas! KHCIOTA U UX COJIHN); OMUCHIBATH C
OMOpOl Ha IUIAaH W KJIIOYEBBIE CIIOBA; YMEHHUE MPOTHO3MPOBATH M XapPaKTEpU30BaTh CBOMCTBA BEILECTB B
3aBHUCHUMOCTH OT MX COCTaBa M CTPOCHHUs IIOCIIE€ NPEABAPUTEIBLHOIO aHaiM3a I0J PYKOBOJCTBOM II€arora,
IIPUMEHEHHUE BEILECTB B 3aBUCUMOCTH OT UX CBOWCTB, BO3MOKHOCTb MPOTEKAHUS XUMUYECKUX MPEBPALLIECHUN B
Pa3IMYHBbIX YCJIOBUSX, BIMSIHME BEUIECTB U XMMHMUYECKUX IPOLIECCOB HA OPraHU3M YEJIOBEKa U OKPYXKArOIIYIO
MIPUPOJHYIO CPENY;

YMEHHE COCTaBIIATh MO 00pasily, CXeMme, aJrOpuTMy Y4eOHbIX JICHCTBHII MOJEKYJISpHbIE M HOHHBIE
ypaBHEHMs peakuuid (B TOM 4YUCIe peakUuii HOHHOro oOMeHa M OKMCIIUTENbHO-BOCCTAHOBUTEIbHBIX PEAKIUA),
WUTIOCTPUPYIOIINX XUMHUYECKHE CBOMCTBA M3YUEHHBIX KJIACCOB / TPYII HEOPraHMYECKUX BEIIECTB, a TaKXKe
MIOATBEPKIAIOIIUX FEHETUUECKYIO B3aMOCBS3b MEXKAY HUMU;

YMEHHE BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MAacChl BELIECTB, MAacCOBYIO JOJIO
XMMHMUYECKOTO 2JIEMEHTA B COEJUHEHUH, MAaCCOBYIO JIOJI0 BEIIECTBA B PAaCTBOPE, KOJWYECTBO BEIECTBA U €r0O
Maccy, 00bEM razoB ¢ onopoil Ha obmue GopMyIibl; YMEHUE MPOBOJUTH PACUETHI 110 YPAaBHEHHUSIM XUMUYECKHX
peakiuii 1 HaXOJUTh KOJMYECTBO BEIIECTBA, 00BEM U MacCy peareHTOB WM MPOJYKTOB PEakiUu ¢ OMOpoi Ha
oOpasell, anropuT™M yueOHBIX JeHCTBU;

BJaJICHUE OCHOBHBIMM METOJAAMU HAy4YHOTO IO3HaHMSA (HAONIOJEHHE, W3MEpPEHHEe, HKCIEPUMEHT,
MOJICIUPOBAHNE) TIPU M3YyUYECHUH BEIIECTB M XUMHUYECKHUX SIBJICHUI C OMOPOW Ha ajIrOpUTM y4eOHBIX JIEHCTBUIA,
yMeHue chopMyIupoBaTh MpodIeMy M HPEJIOKUTh MYTH €€ PELIeHHs C MOMOIIbIO Ie1arora; 3HaHue OCHOB
0e30macHoi paboThl ¢ XMMUYECKUMU BEIIECTBAMU, XMMUUECKOH MOCY10i 1 1a00paTOpHBIM 000PYOBaHHUEM;

HaJIMYMe TMpPaKTUYECKHX HABBIKOB I[UIAHMPOBAHMS UM OCYIIECTBIEHHUS  CIEIYIOIIUX  XHUMHUYECKHUX
HKCHEPUMEHTOB 101 PYKOBOJCTBOM YUHTEINS C 00CYKI€HHEM I1aHa paOboThl HJIM COCTABJICHUEM TaOJIHIIbL:

U3Yy4YEeHHE U onucaHne (U3NYECKUX CBONCTB BEIIECTB;

O3HAKOMJIEHUE C (PU3NYECKUMHU U XUMUYECKHUMH SIBJICHUSIMU;

OTIBITHI, WITIOCTPUPYIOIIKE TPU3HAKY MPOTEKAHUS XUMUYECKUX PEaKuii;

u3yueHHre crocoOO0B pa3eseHUs CMecei;

MOJIy4eHHUE KUCIOPOoa U U3yUeHHE €r0 CBOMCTB;

II0JIy4YE€HHUE BOJIOPOJAA U U3YYEHUE ET0 CBOWCTB;

MOJIy4Y€HHUE YIIIEKUCIIOTO ra3a U U3y4eHUE €ro CBOMCTB;

MI0JIyYE€HUE aMMHaKa U U3yYEHHE €ro CBOMCTB;

MIPUTOTOBJIEHHE PACTBOPOB C OMPEEIIEHHON MacCOBOM 10Jiel paCTBOPEHHOTO BEILIECTBA;

HCCJIEIOBAaHKE U ONMCAHNE CBOMCTB HEOPraHMYECKHUX BEUIECTB Pa3INYHbIX KJIACCOB;



NpUMEHEHHE MHIUKATOPOB (JJaKMyca, METUJIOpaHka U (eHosdranenHa) sl OnpeAeeHUs XapaKTepa Cpeabl
B pacTBOpPAX KUCJIOT M IIEJIOYEH;

M3Y4YEHHUE B3aMMOJEHCTBUS KUCIOT C METaJlJIaMH, OKCUJaMH METaJIOB, PACTBOPUMBIMHU U HEPACTBOPUMBIMU
OCHOBAHUSIMH, COJISIMU;

[10JIy4E€HUE HEPACTBOPUMBIX OCHOBAHHUIA;

BBITECHEHHE OJIHOTO METaJula APYTUM U3 pacTBOpa COJIH;

ucclieIoBaHne aM(pOTEPHBIX CBOWCTB TMAPOKCHIOB ATIOMUHUS M LIWHKA,;

pelIeHre YKCIEPUMEHTAIbHBIX 33/1a4 10 TeMe «OCHOBHBIE KJIacChl HEOPraHUYECKUX COCIMHEHUI;

pelIeHne SKCIEPUMEHTAIbHBIX 33/1a4 110 TEME «DJIEKTPOIUTHUECKAs AUCCOLUALIIS,;

pellIeHre SKCIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BaxkHeille HeMeTallyIbl U UX COeTUHEHUS,;

pelIeHne YKCIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BakHelne MeTallibl U X COEIUMHEHUN»;

XUMHUYECKHE HKCIIEPUMEHTHI, WJUTIOCTPUPYIOIIUE MPU3HAKY MPOTEKaHHs peakluii HOHHOTO OOMeHa;

KayeCTBEHHBIC PEAKIMK Ha MPHUCYTCTBYIOIIME B BOAHBIX pacTBOpax HOHBL XJIOPUA-, OpOMUA-, MOIHI-,
cynabdat-, gochar-, kapOoHAT-, CHIMKAT-aHUOHBI, TMJIPOKCH]I-MOHbI, KATUOHBI aAMMOHHUS, MAarHus, KaJbLIMs,
aNMIOMUHUS, XKene3a (2+) u xenesa (3+), menu (2-+), HUHKA;

yYMEHHE MPEJICTaBIATh PE3YNbTaThl SKCIIEpUMEHTa B (hopMe BBIBOJOB, JOKA3aTENIbCTB, TpadUKOB U TaOJIHIl U
BBISIBJISITH SMIIMPUYECKHE 3aKOHOMEPHOCTH;

BJIQJICHUE TMpaBWJIaMU 0€30MacHOro oOpallleHus ¢ BEUIeCTBAMH, UCIIOJIb3yEMbIMH B TIOBCETHEBHOM JKU3HU, a
TaK)Ke IPaBUJIaMU NOBEJICHHUS B LIEISAX COEPEXKEHUS 3J0pOBbS U OKPYKaOIEH IPUPOIHON cpesbl; TOHUMAaHUE
Bpena (OMacHOCTH) BO3ACWCTBHUS HA JKHUBBIE OPraHU3MbI OMpPENEICHHBIX BEIIECTB, a TaKXkKe CI0COO0B
YMEHBILEHUS U MPEAOTBPALLEHUS UX BPEIHOTO BO3JEHCTBUS; IOHUMAHUE 3HAUECHUS KUPOB, OEJIKOB, YIJIEBOJOB
JUISL OpraHU3Ma 4eJIOBeKa;

BJIa/ICHHE OCHOBAMHU XMMHYECKON I'PaMOTHOCTH, BKJIIOYAIOIIEH YMEHHE NIPAaBUIBHO HUCII0JIb30BATh N3Y4YEHHbIE
BElIeCTBa U MaTepuaibl (B TOM YUCIE, MUHEpaJIbHbIe YIOOPEHHsI, METAILIbI U CILIABBI, IPOIYKTHI IepepaboTKu
MPUPOJHBIX MCTOYHHUKOB YTIJIEBOJOPONOB (YIJIsl, MIPHUPOTHOTO Ta3a, HEPTH) B OBITY, CEIBCKOM XO3AHCTBE, Ha
MIPOM3BOJICTBE; YMEHUE MPUBOJUTH PUMEPHI MPABUIBLHOTO UCIIOJI30BAHUS N3YYEHHBIX BEIIECTB U MaTEPHAJIOB;

YMEHHE YCTaHABIHMBATH CBSI3M MEXIY PETbHO HAOIIOJAaCMbIMH XMMUYECKUMH SIBICHUSMH H IPOIECCaMHU,
MPOUCXOJIIIMMA B MakKpo- U MHUKPOMHUpPE, OOBACHATH MPUYUHBI MHOTOOOpa3usi BEIIECTB; YyMEHHE
MHTErpUPOBATh XUMUYECKNE 3HAHUS CO 3HAHUSAMHU APYTUX Y4EOHBIX IPEIMETOB C MOMOIIbIO NIE1arora;

npeacTaBieHne o cdepax NpodecCHOHAIBHOW AEATeNbHOCTH, CBS3aHHBIX C XHMHUEH M COBPEMEHHBIMH
TEXHOJIOTUSIMU, OCHOBAHHBIMHM Ha JIOCTH)KEHUSAX XUMHUYECKOW HAayK{; HaJIM4YUE OMNbITa paboThl C Pa3IUYHBIMU
MCTOYHMKAMU MH()OPMAILMU 10 XUMHU (HAYYHO-TIOMYJIIpHAs JUTEpaTypa, CIOBapH, CIPAaBOYHHKH, WHTEPHET-
pecypcbl) C ONOpPOW Ha alNrOpUTM: YMEHHE OOBEKTHBHO OIEHHWBATh HMH(POPMAIMIO O BEIIECTBaX, HX
IIPEBPALICHUAX U IPAKTUYECKOM IPUMEHEHUH.

TpebGoBaHusl K NpeIMETHBIM pe3yjibTaTaM OCBOEHHUSI Y4eOHOro IpenMera «XUMHS», paclpe/ielieHHbIE T10
rogaMm oOy4eHHs

Pesynbratel o rogam GopmMynaupyroTCs 10 NPUHIMIY 100aBIE€HUS HOBBIX PE3YyJlbTaTOB OT T'0/1a K TOAY, YK€
Ha3BaHHbIE B NPEIBIAYIINX ToJax MO3MIMM, KaK IPaBHUIIO, JOCIOBHO HE IOBTOPSIOTCA, HO YYMTBHIBAIOTCS
(pe3ynbTaThl 0YEPEAHOIO rojia M0 YMOIYAHUIO BKIIIOYAIOT Pe3yIbTaThl MPEAbIIYIINX JIET).

8 KJIACC

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX TMOHSATHUH: aTOM, MOJIEKYyJa, XMMHUYECKUH B3JEMEHT, MPOCTOEe
BELIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJJHOPO/IHASI U HEOJHOPOIHAS ), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJIIPHAsl Macca, MaccoBas 1011 XUMHUYECKOTO DJIEMEHTA B
COETMHEHUH, MOJISIPHBIM OOBEM, OKCHJ, KHCIOTa, OCHOBAHME, COJb, *3IEKTPOOTPHUIATENBHOCTH™, CTENEHb
OKHCJICHHS, XMMUYECKas peakius, KIacCU(pUKalUg peakiHid: peakiud COCIUHEHMS, PEaKIUU Pa3JIoKEHUs,
peaKIuy 3aMelIeHHs, PeaKiuid OOMEHa, 9K30- U DHJIOTEPMHUYECKHE PEaKInH; *TerioBoi 3QdeKT peakuun™;
AP0 aToMa, AJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOWTalb, PagUyC aroMa, XMMHUYecKas CBs3b, MOJIIpHAA U
HEMnoJisipHasi KOBaJeHTHas CBs3b, MOHHAs CBA3b, MOH, KaTHOH, aHWOH, pacTBOp, MaccoBasl JOJs BeIecTBa
(mpolleHTHAs1 KOHIIEHTPAIHs) B PaCTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMHUYECKHX MOHATHH (CM. M. 1) U MPUMEHSATh 3TH NOHATUS NPU
OINMCAaHUU BELIECTB U UX NPEBPALLEHUN;

UCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JJII COCTaBJIEHUS (DOPMYIN BEIECTB, MOJEKYJISPHBIX ypaBHEHUUN
XUMHUYECKHUX PeaKIii, 3IeKTPOHHOro OanaHca;



OTIPEETSATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COCIUHEHUSX; CTEIICHb OKHCIICHUS SJIEMEHTOB B
OMHApPHBIX COETUHEHHSX C OMOPOW Ha OMpEeNIeHUs, B TOM YHCJIE CTPYKTYPHUpPOBAaHHBIC; MPUHAAIEKHOCTh
BEIIECTB K ONpPeNeIEHHOMY KJIacCy COSAMHEHHI 10 PopMysaM; BUJ XUMUIECKON CBSI3U (KOBAJICHTHASI U MOHHAS)
B HEOPTaHUYECKUX COCANHEHUSX;

MMETh MPEJICTABIICHUE O CHUCTEME XMMHUYECKMX 3HAHUM, YMETh C MOMOIIBIO YYUTENIS] MPUMEHATH CUCTEMY
XUMUYECKUX 3HAHWM, NI YCTAHOBJICHUSI B3aMMOCBSI3M MEXKJY HM3YYEHHBIM MaTepUAIOM U IPHU IOJYy4YECHHH
HOBBIX 3HAHWI, a TAKKE MPU pabOTe ¢ HCTOYHUKAMH XUMUYECKOW MHPopMaruu. OpUeHTUPOBATHCS B TTOHITHSIX
U ONepupoBaTh MMU Ha 0a30BOM YpOBHE, NPUMEHATH IPH BBINOJIHEHUU YYEOHBIX 3aJaHUM M peHIeHUU
pacUeTHBIX 3a/1a4 C OMOPOH HA AITOPUTM YUEOHBIX NEHCTBUI M3YUYCHHBIC 3aKOHBI M TEOPUH: 3aKOH COXPaHCHUS
Macchl, [lepuognueckuii 3axon J[.M. MenpaeneeBa, *3aKkoH MOCTOSHCTBAa cocTaBa®, 3aKkOH ABOTaJipo; aTOMHO-
MouekyisipHasi Teopus. COOTHOCHTh 00O03HAUYEHUS, KOTOphle MMEITCs B Tabmuie «llepuoamueckas cucrema
xuMuyeckux annemeHToB . M. MenzaeneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI ATOMOB XUMHUYECKHUX
3JIEMEHTOB (COCTaB | 3aps s/Apa, 00IIIee YUCIIO0 AIEKTPOHOB U PaCTIPEACIICHUE UX TI0 AJICKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBATH XUMUYECKUE DIIEMEHTHI; HEOPraHUYECKUE BEIIECTBA; XUMUYECKHE Peakiuu (1Mo YuCiIy U
COCTaBY YYACTBYIOIIUX B PEAKIMU BEIICCTB, MO TETUIOBOMY 3(PQEKTy, MO H3MEHEHHWIO CTEIEHH OKHCIICHUS
XUMHUYECKHUX 3JIEMEHTOB) C OMOPOI Ha CXEMBIL;

XapaKTepU30BaTh (OMHUCHIBATH) OOIIME XUMHYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIas
ONMCaHUE MNPUMEPAMU MOJIEKYJIIPHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMHYECKHUX PEaKUUH C ONOpoM Ha
CXEMBI,

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTU OT UX COCTaBa M CTPOEHHUSI; BOSMOKHOCTH MPOTEKAHUS
XUMUYECKUX MPEBPAIICHUM B Pa3JIMUHBIX YCIOBUSX IMOCIE MPEIBAPUTEIHLHOTO O0CYKICHHS C I1€1arorom;

BBIYUCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChbl BEHIECTB; MAacCOBYIO JOJI0 XUMUYECKOIO
a7eMeHTa 110 POopMYyJie COeIMHEHHUSI; MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE; MPOBOAUTH PACUETHI MO YPABHEHHUIO
XUMHUYECKOHN PEeaKLMU ¢ OMOPOIl Ha aAJITOPUTM;

MIPUMECHSITh OCHOBHBIC OTICPAIlMU MBICIIUTEIHLHON JCATEILHOCTH — aHAIM3 U CHHTE3, CPaBHEHHE, 0000IICHIE,
cUCTeMaTu3anus, KiacCuUuKalus, BbISIBICHUE NPUYUHHO-CIEICTBEHHBIX CBS3eM — JJIs M3y4EHHUS CBOICTB
BEIIECTB M XHUMHUYECKHUX PEAKIUN; €CTECTBEHHO-HAyYHBIE METOJbl IMO3HAHHWS — HAONIOACHUE, H3MEpEHHue,
MOJIETTUPOBAHUE, SKCIIEPUMEHT *(pearbHbI U MBICICHHBIN )* TI0J] pyKOBOJICTBOM I1€/1arora;

CJIeIOBaTh MPaBHWJIaM TIOJb30BAHUS XHUMHYECKON TOCYIAOM M J1abopaTOpHBIM OOOpYAOBaHHEM, a TaKkKe
MpaBWJiaM OOpaIleHUs] C BEIIECTBAMH B COOTBETCTBHUU C HWHCTPYKIUSMHU IO BBINOJHEHUIO J1a0OpaTOPHBIX
XUMUYECKUX OMBITOB IO TOJYYCHHI0O M COOMpPAHHIO Ta3000pa3HBIX BEMIECTB (BOJAOPOJa U KHUCIOPOJA),
MIPUTOTOBJIEHUIO PACTBOPOB C ONPEAEIEHHOM MAacCOBOM J0Jie PACTBOPEHHOIO BEIECTBA; IJIAHUPOBATh M
MPOBOJIUTh XWMHUYECKHE HKCIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB INEIOYEH U KHUCIOT C TOMOIIBIO
WHIUKATOPOB (Makmyc, ¢eHondTanenH, METUJIOpaH)X U JIp.), TMOATBEPXKAAIOIIMX KAueCTBEHHBIM COCTaB
HEOPraHUYECKHX BEIIEeCTB (KaueCTBEHHBIC PEAKIIMK Ha HOHBI) IOJ] PYKOBOJICTBOM Tearora.

9 KUIIACC

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TMOHSITHI: XUMUUECKUI 3JIEMEHT, aTOM, MOJICKYJIa, NOH, KaTHOH,
AQHUOH, MIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJIEGHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTb, CTENIEHb OKUCIICHMUS,
XUMHUYECKas peaKiusi, XUMUYECKas CBs3b, *TEIUIOBOM A((EKT peakuuu, MOIb*, MOJApHBIN 00BEM, pacTBOD;
ANEKTPOJIUTHI, HEIIEKTPOIUTHI, IIEKTPOIUTHYECKAs] TUCCOLMAIMSA, PEaKIIMM HOHHOTO OOMEHa, KaTalu3atop,
*XUMUYECKOE paBHOBECHE, OOpaTHMblE W HEOOpaTUMbBIE pPEAKIUH™*, OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peaKIu, OKUCITUTENh, BOCCTAHOBUTEIb, OKHUCIEHHWE MW BOCCTAHOBJIEHWE, AaJIOTPONUsS, aM(pOTEPHOCTD,
XUMHYECKas CBSI3b (KOBAJICHTHAs, MOHHAS, METAJTUYECKasl), KpUCTAITMYECKasi periéTka, *Koppo3usi METalJIOB,
CIUTaBBI; CKOPOCTh XUMUYECKOH peakiuu™®, npenensHo nomyctumas koHnentpamus (I1J1K) BemecTra;

WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUN (CM. M. 1) U NPUMEHATHh 3TH MOHATHUS MPHU
OTIMCAaHUU BEIIECTB U UX MPEBPAICHUN;

MCIOJIb30BaTh 3HAKU U CUMBOJIBI JJIs (PUKCAIIUU PE3yIbTAaTOB HAOIIOACHHMIA, COCTaBIeHUs (POPMYI BEUIECTB U
ypaBHEHUN XUMHYECKUX PEaKIIUi, 3alUCH JaHHBIX YCIOBHH 3aaad. Mcnonb30BaTh 0003HAYCHUS, UMEIOIINECS B
[leproandeckoit cucteme u TabIHIle paCTBOPUMOCTH KHCIIOT, OCHOBAaHHHM M COJEW B BOJAE JUIsl BBIMOJHEHUS
3aJaHuM.

OMpENENATh BAJICHTHOCTh M CTENEHb OKHUCICHHMS XUMHUYECKHUX 3JIEMEHTOB B COEIMHEHMSX PA3IMYHOIO
COCTaBa; MPUHAICKHOCTh BEIIECTB K ONMPEACIEHHOMY KJIACCy COCIMHEHHM C OTMOpOM Ha OMpEeNeICHUs, B TOM
quclie CTPYKTYpUPOBAaHHBIE; BHUABl XHMHUYECKOM CBSI3W (KOBAJICHTHAs, WMOHHAas, METaUIMUecKas) B



HEOPTraHMYECKUX COEJAMHEHMSX; 3apsij MOHA MO0 XMMHUYECKOi (hopMyse; XapakTep Cpelsl B BOJHBIX pacTBOpax
KHCJIOT U LIEJI0YeH, *TUI KPUCTAJUIMYECKON PEIETKH KOHKPETHOIO BelecTBa™;

packpbiBaTh cMbica Ilepuomnueckoro 3axona /(.M. MenneneeBa M JEMOHCTpUPOBATh €ro IOHUMAaHUE:
*onucepIBaTh M XapakTepu3oBaTh™ TaOmuuHytro (opmy Ileproanueckoil cucTEMbl XHMHUYECKHX 3JIEMEHTOB!
pa3nuyaTth TMOHATUS «rJIaBHas mnonrpynmna (A-rpymma)y u «mobounas mnoarpynna (b-rpynma)», manbie u
OosblIMEe NEpUOJIbl; ¥*COOTHOCUTH™* 0003HAYEHHUs, KOTOPbIE UMEIOTCS B IEPUOANYECKON TabJIUIE, C YUCIOBBIMU
XapaKTePUCTHUKAMU CTPOCHHS aTOMOB XMMHUECKUX JIEMEHTOB (COCTaB M 3aps] sAApa, o0IIee YHCIO0 SJIEKTPOHOB
U paclpeielleHue UX IO 3JIEKTPOHHBIM CIIOSIM); *0O0BACHATH™ 00IIMe 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMICTB
XMMHUYECKHUX 3JIEMEHTOB U UX COEIMHEHUH B IpEesiax MajblX IEPHUOAOB U TIJIaBHBIX MOAIPYII € YYETOM
CTPOCHMS UX aTOMOB;

KJaccu(UIMpPOBaTh XMMUYECKHUE HJIEMEHTHI, HEOPTaHUUECKUE BEIIECTBA; XUMUUYECKHE PEaKuuu (110 YUCIy U
COCTaBYy Y4YacCTBYIOLIMX B pEaKLUM BEILECTB, IO TEIIOBOMY 3((eKTy, 0 U3MEHEHHIO CTENEHEH OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB) C OIIOPOI Ha CXEMBI;

XapakTepu3oBaTh (ONMChIBaTh) 0OLIMEe M cHenuduuUeckue XHMHUYECKHE CBOMCTBAa BELIECTB PA3JIMYHBIX
KJIACCOB, NOJTBEP)KJasi OINKUCAHUE NPUMEPAMH MOJIEKYJSIPHBIX M HMOHHBIX YPaBHEHMI COOTBETCTBYIOLIMX
XMMHMUYECKHUX PEAKLUN C ONIOPOH Ha CXEMBI;

COCTaBJIATh YPABHEHMsSI AJIEKTPOJIUTUYECKOM JAMCCOLMAIMM KHUCIOT, ILIENOYe W Ccojel; IOJIHblE U
COKpaIllEHHbIE YPaBHEHUs peaklMii HOHHOr0 0OMeHa; ypaBHEHHs peaklMi, NOATBEPXKIAIOIINX CYIIECTBOBAaHHE
TEeHETUYECKOM CBSI3U MEX]y BELLIECTBAMH Pa3IMYHbIX KJIACCOB;

pacKpblBaTh  CYIIHOCTb  OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLHUI  MOCPEICTBOM  COCTaBJICHMUS
3JIEKTPOHHOIO 0ajaHca 3TUX PEAKIIMMI;

IIPOrHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOEHUS; BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX
IIPEBpALLEHUH TOCIIE MPEIBAPUTEIIEHOTO 00CYKACHUS C I1€AArOroM;

BBIUHCIIATh OTHOCHUTENIBHYIO MOJEKYJSIPHYIO U MOJIIPHYIO MAaccChl BELIECTB; MAacCOBYIO JJOJI0 XMMHUYECKOTO
3JIEMEHTa 10 (POPMyJIE COENHEHMSI; MACCOBYIO JIOJIIO BELIECTBA B PACTBOPE; IPOBOAUTD PACUETHI 10 YPABHEHHIO
XMMHUYECKOHN PEaKIMU C OTIOPOM Ha aJIrOPUTM;

clleIoBaTh IpaBUiaM I10JIb30BaHUSI XMMHUYECKOW IMOCYAOW U J1a00paTOPHBIM O0OpYyIOBaHHEM, a TaKkKe
IpaBUjIaM OOpaIleHUsl C BEIECTBAMU B COOTBETCTBUU C HMHCTPYKLUHUSMH IO BBIOJHEHHIO J1a0OPAaTOPHBIX
XUMHUYECKUX OIBITOB IO MOJIYYEHUIO U COOMPaHUIO Ta3000pa3HbIX BEUIECTB (AaMMHUAKa U YIJIEKUCIIOTO rasa);

IIPOBOAMTH PEAKIMM, TMOATBEPKIAIOIINE KAadeCTBEHHBI COCTAB pA3JIMYHBIX BEILECTB: PpAaclO3HABaTh
ONBITHBIM MYTEM XJOpHA- OpoMUI-, MOIUA-, KapOoHar-, Qocdar-, cuiaukar-, cyiabpaT-, THIPOKCHUI-UOHBI,
KAaTHOHBl aMMOHMS M MOHBI M3YYEHHBIX METAJJIOB, NPUCYTCTBYIOIIME B BOJHBIX pacTBOpax HEOPraHMYECKHX
BEIIIECTB;

MPUMEHSATh OCHOBHBIE ONEpalMK MBICIUTEILHON IeATEIbHOCTH — aHAIM3 U CUHTE3, CpaBHEHUE, 0000IIeHue,
CUCTEMAaTH3allui0, BBIABIEHUE NPUYUHHO-CIEICTBEHHBIX CBA3€M — [UIsi M3y4yeHUs CBOMCTB BEIIECTB U
XMMHUYECKHX PEaKLUi; eCTeCTBEHHO-HAayYyHble METObI TIO3HAHUS — HAOIIOZCHNE, U3MEPEHHE, MOJCIINPOBaHHE,
SKCIIEPUMEHT (peabHbI U MBICICHHBIN).

TEMATHYECKOE IIVTAHUPOBAHUME

8 KJIACC
Ne HaumeHnoBaHnue pa3aesioB H TeM NPOrpaMMbl KoanyecTBo 4acoB DJIeKTpOHHbIE (1 (poBLIE)
n/n Bcero  Komr.  TIpakr. o0pa3oBaTe/IbHbIC PeCypPChI
padoTsl | padoTHI
Pasnea 1. [lepBoHayanbHbIe XUMHYECKHE TIOHATHS
11 XuMus — BakHast 00JacTh €CTECTBO3HAHUSA U 5 2 Bu6nuoreka [JOK
MPAKTHYECKON JIEATEILHOCTH YeIOBeKa https://m.edsoo.ru/7f41837¢c
19 BemiectBa u xuMu4ecKkue peakuuu 15 1 Bu6nuoreka [JOK
https://m.edso0.ru/7f41837¢
Hroro no pazneny 20
Pasnen 2. Baxcnelinmne npeacTaBuTe M HEOPTAaHUYECKUX BelleCTB
21 Boznyx. Kucnopoa. [lonsarue 06 okcumgax 6 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41837¢c
29 Bonopoa. IlousaTre o KUCIOTaxX U COJIAX 8 1 Bu6nmoreka [JOK
https://m.edso0.ru/7f41837¢



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

23 Bona. Pacteopsr. [TonsTre 06 ocHOBaHUSAX 5 1 1 Bu6mmoreka IJOK
' https://m.edsoo0.ru/7f41837c
24 OCHOBHBIE KJIaCCHl HEOPTAaHMIECKUX COCTMHCHHIMA 11 1 1 bubmmoreka [JOK
' https://m.edsoo.ru/7f41837c
Uroro mo pazuerny 30
Paznen 3. Ilepuoguueckuii 3axon u Ilepmoanyeckasi cucreMa XuMu4ieckux 3jaemeHToB . M. Menaeneena.
CtpoeHue aToMOB. XUMHUYecKas cBsi3b. OKUCINTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKI[UH
Ilepnonmueckmii  3akoH W Ilepmomnueckas 7 bubmmoreka [JOK
3.1| cucrema xumuueckux ojementoB . . https://m.edso0.ru/7f41837c
Menpene-eBa. CTpoeHue atoma
32 Xumuueckas CBSI3b. OKHUCIUTETBHO- 8 1 bubmunoreka LIOK
" | BOCCTaHOBHTEIBHBIE PEAKIINN https://m.edsoo.ru/7f41837¢
HUroro no paznemy 15 Bubmuoreka LJOK
https://m.edsoo0.ru/7f41837c
PesepBHOE Bpems 3 bubnmoreka [IOK
https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68 4 6
I[TPOI'PAMME
9 KJIACC
Ne HaunMeHoBaHue pa3jaeioB U TeM KosaunuyecTBo yacos DJIeKTpOHHBbIe (M (ppoBHIe)

n/n MpPorpamMMbl Bcero  Konr. Ilpakr. 00pasoBare/ibHbIe pecypehl
pa6oTsl | padoThI

Pasnesn 1. BemecTBo U XMMHYecKue peakMu
1.1 TloBTopenue u yriayOiieHHe 3HAHHH OCHOBHBIX 5 1 Bubmuorexa [JOK

paszenoB Kypca 8 Kimacca https://m.edso0.ru/7f41a636
1.2 OcHoBHBIE 3aKOHOMEPHOCTH XUMHUIECKUX 4 Bubmuorexa [JOK

peaKIuii https://m.edso00.ru/7f41a636
1.3 DOnexTponuTHYecKas TUCCOITUAINSL. XUMUIECKHE 8 1 1 bubmmorexa [IOK

pEaKIiy B pacTBOpax https://m.edsoo.ru/7f41a636

HWroro mo paznemy 17

Pa3gen 2. HemeTananl 1 HX cOeIMHEHUS

2.1 OOmas xapaKTepuCTHKa XUMUYECKUX JJIEMEHTOB 4 1 Bbubmuorexa [JOK
VIIA-rpynmsr. "anoresst https://m.edsoo.ru/7f41a636
2.2 OOmias XxapakTepUCTHKa XMMUYECKUX 3JIEMEHTOB 6 bubnuoreka LJOK
VIA-rpymmsl. Cepa 1 e€ coeTMHEHHs https://m.edsoo.ru/7f41a636
2.3 OOmias xapakTepuCTHUKa XMMUYECKUX 3JIEMEHTOB 7 1 bubnuoreka LHOK
VA-rpynsl. A3ot, pocdop 1 UX COeAMHCHUS https://m.edsoo.ru/7f41a636
2.4 OOmias XxapakTepUCTHKa XMMUYECKUX JJIEMEHTOB 8 1 2 bubnuoreka LHOK
IV A-rpymmbl. Yriiepoa v KpeMHHU# U UX https://m.edsoo.ru/7f41a636
COETMHEHHS
Hroro no pazzaeny 25

Pa3gen 3. MeTasliibl M X COeNHEHUSA

3.1 | OOmiue cBOMCTBA METAIIJIOB 4 bubnuoreka IIOK
https://m.edso0.ru/7f41a636
3.2 | BaxkHeliine METAIIBI U UX COSTUHEHUS 16 1 2 bubmuoreka LIOK
https://m.edso0.ru/7f41a636
Hroro no pazaeny 20

Pasznen 4. Xumus U OKpyzKaiomas cpeaa

4.1 | BemecTBa 1 MaTepHaibl B )KU3HU YEJIOBEKA 3 bubmuoreka LIOK
https://m.edso0.ru/7f41a636

Hroro o pasneny 3

PesepBHOE Bpems 3 bubnuoreka IIOK


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
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

https://m.edsoo0.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 68 4 7
ITPOTPAMME
IMOYPOYHOE IINTAHUPOBAHUE
8 KJIACC
Ne Tema ypoka KoaunuyectBo yacoB JIeKTPOHHBbIE U (pPOBbIE
n/n Bcero  Kour. = IIpakr. o0pa3oBaTe/ibHbIE
padoTsl = padoTHI pecypchl
1 | TIpeamer xumuu. Pojb XUMUH B )KU3HH YEIIOBEKA. 1 bubnmnoreka HOK
Tena u BemecTBa https://m.edsoo.ru/ff0d210c
2  TloHsaTHe O METOAAX MO3HAHUS B XUMUHU 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0d227e
3 Hp6aKTI/I‘-IeCKa$I pa6;I)T$I i;f(_’ % «Hpa;:;l::ac paboThI B 1 . Bu6uorexa LIOK
MabOpATOPHH H TPHEMBI 0bpaltie https://m.edsoo.ru/ff0d23dc
71a60PaTOPHBIM 000PYAOBAHHUEM
4 | Yucrtsle BemecTBa 1 cMech. CIiocoOb 1 bu6mmoreka [IOK
pasneneHus cMecei https://m.edsoo.ru/ff0d26ca
5 | TIpaktuueckas padora Ne 2 «Pa3nenenue cMecei 1 1 bubnuorexa [JOK
(Ha mpUMepe OYMCTKH MTOBAPESHHOW COJIHN )» https://m.edsoo.ru/ff0d28c8
6  ATOMBI U MOJICKYJIbI 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0d2aéc
7 | XuMu4ecKHe 3JeMEHTHI. 3HaKH (CHMBOJIBI) 1 bubnnoreka IIOK
XAMHUYECKUX AJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 | IIpocThie U CIOKHBIC BEIIECTBA 1 bubnmnoreka HOK
https://m.edsoo.ru/ff0d2aéc
9  ATOMHO-MOJIEKYIISIPHOE YUCHHE 1 bubmuorexa [HOK
https://m.edsoo.ru/ff0d2d50
e BaSmoresa 0K
FIMIT pMY”Ia. https://m.edsoo.ru/ff0d2eae
XUMHUYECKHX DJICMEHTOB
11 | OrnocwurenbHas aroMHast Macca. OTHOCHTENbHAS 1 bubmuorexa [JOK
MOJIEKYJISIpHAst Macca https://m.edsoo.ru/ff0d323c
12 | MaccoBast 10J11 XHMHYECKOTO SJIEMEHTa B 1 bubmuorexa [JOK
COEIMHEHNH https://m.edsoo.ru/ff0d350c
13 | KomuuectBo BemiecTBa. Mosib. MosisipHast Macca 1 bubmuorexa [JOK
https://m.edso0.ru/ff0d5230
14 | BHYTpUIIKOIBbHBIII MOHUTOPHUHT 1
KonTponbras pabora Ne 1 mo Teme « ATOMBI 1
XUMHYECKHX DIIEMEHTOBY
15 ;((Dmnqecxne u XHMquCII_(IHe ::;IE;II;H. o 1 Bu6miorexa LIOK
YMMHYecKas peakiys. Ilpu 11 yei https://m.edsoo.ru/ff0d37fa
MPOTEKAHUS XUMHUYECKHX PEAKIHiA
16 = 3akoH COXpaHEHHS MAacChl BEIIECTB. X IMHUECKHE 1 bubnmoreka [JOK
YpaBHEHUS https://m.edsoo.ru/ff0d3b88
17 | BoluncieHus KOMUYeCcTBa, MacChl BEIIECTRA IO 1 but6mmoreka [IOK
YPaBHEHHUSAM XUMHUYECKUX PEaKIUii https://m.edsoo.ru/ff0d5708
18 | Kiaccuukanus XMMUUECKUX PEAKIMI 1 bubmuorexa [JOK
(coenmHEHUs, pa3NIOKEHMsI, 3aMEIICHNs, OOMeHa) https://m.edsoo.ru/ff0d3f34
19 | M. B. JIoMOHOCOB — y4Y&€HBIA-IHIUKIONEINCT. 1 bubnuotexa [JOK
OO0o0mIeHne U cuCTeMaTH3aLusl 3HAaHU I https://m.edsoo.ru/ff0d40c4
20  BHYTPHIIKOJbHBI MOHHTOPHHT 1 1 bubnmnoreka [JOK
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KonTponbHas pabora Ne2 o Teme «Betectsa u
XUMUYICCKUC PEAKITHID)

https://m.edsoo.ru/ff0d4290

21

Bo3myx — cmech ra3zos. CoctaB Bo3myxa.

bu6nuoreka [IOK
Kucnopoa — 37eMeHT U ITPOCTOE BEIIECTBO. https://m.edsoo.ru/ff0d448e
O30 — '

22 | ®usnyeckue U XUMUYECKHE CBOMCTBA KHCIOPOIa Bu6muorexa LIOK
(peakiuu okucieHus1, ropenune). [Toustre 06 https://m.edsoo.ru/ff0d4614
OKCHIaX — ]

23 Croco0bl MoJTy4eH st KUCI0po/ia B 1abopaTopru bubmuorexa [JOK
U TIPOMBIIIIEHHOCTH. [IprMeHeHre KUCI0poaa https://m.edsoo.ru/ff0d497a

24 | TemtoBoii 3¢ (HeKT XUMUIECKON PEaKIIHH, Bu6muorexa LIOK
MOHSTHE O TEPMOXUMHYECKOM YPaBHEHHH, DK30- https://m.edsoo.ru/ff0d4790
Y SHAOTEPMHUYECKUX PEAKIUIX — )

25 Tormmmeo (HedThb, yroyib ¥ MeTaH). 3arpsi3HeHHE bubmuorexa [JOK
BO3/lyXa, CIIOCOOBI €T0 MPEI0TBPAILECHHS https://m.edsoo.ru/ff0d4c4a

26 IIpaktuueckas pabora Ne 3 mo teme «ITonydenue bubmuorexa [HOK
Y COOMpaHUE KUCIIOPO/Ia, M3YUCHHUE €TI0 CBOWCTBY https://m.edsoo.ru/ff0d4ae2

27 Bomopom — 3JIEMEHT U MPOCTOE BEIIECTBO. bubmuorexa [JOK
Haxosxenue B mpupose https://m.edsoo.ru/ff0d4dd0

28 ®dwu3HYeCKHE U XMMUUYCSCKHUE CBOWCTBA BOIOPO/IA. bu6mmoreka [IOK
[TpumeHeHne BOIOpOIa https://m.edsoo.ru/ff0d4ddo

29 TloHsATHE O KUCIOTaX U COIAX bu6mmoreka [IOK

https://m.edsoo.ru/ff0d50d2

30 Cmoco0Obl moy4eH s BOAOPOIa B 1TabopaTopun bubmuorexa [JOK

https://m.edsoo.ru/ff0d4dd0

31 [IIpakrtuueckas pabora Ne 4 o teme «ITonyuenue bubmuorexa [HOK
¥ cOOMpaHue BOJOPO/Ia, H3YICHUE €TO CBOUCTBY https://m.edsoo.ru/ff0d4f42

32 | MossipHbiii 00bEM Ta30B. 3aK0H ABOTapo bubnnoreka HOK

https://m.edsoo.ru/ff0d542e

33  Brorumcienus 00bEMa, KOJIMYECTBA BEIIECTBA ra3a Bu6muorexa LIOK
10 €r0 U3BECTHOMY KOJHUYECTBY BEIIECTBA HIIH https://m.edsoo.ru/ff0d55a0
00BEMY — :

34 | Boruncnenust o0bEMOB ra3oB 10 yPaBHEHHIO BuGauorexa [IOK
pEaKIMi Ha OCHOBE 3aKOHA 00BEMHBIX https://m.edsoo.ru/ff0d5708
OTHOITICHUH Tra30B — :

35 ®dwusHyecKre U XMMUUECKHE CBOWCTBA BOJIbI bubmmorexa [JOK

https://m.edsoo.ru/ff0d587a

36 = CocraB ocHoBaHui. [ToHsiTHE 00 UHIUKATOPAX bubmmoteka IIOK

https://m.edsoo.ru/ff0d59e2

37 = Bopa kak pactBoputeib. HackieHHbie U Bu6miorexa 1OK
HEHACHIIEHHBIE PACTBOPBLL. MaccoBast 10J1st htts://m.eds00.ru/ff0d5b40
BEILIECTBA B PaCTBOpE — :

38 IlpakTuueckas padora Ne 5 mo teme o Bu6mmoreka [IOK
«IIpUroToBJICHHE PACTBOPOB C OMPEACIEHHON https://m.edsoo.ru/ff0d5eba
MacCOBOH J10J1€ paCTBOPEHHOT'O BELIECTBAY — :

39 Konrponsnas pabora Ne3 o teme «Kucmopoy. bubmmorexa [JOK
Bogopona. Boga» https://m.edsoo.ru/ff0d6342

40 = Oxcuubl: cocTas, KiacCH(UKAIIUsA, HOMEHKIIATypa bubmuorexa [JOK

https://m.edsoo.ru/ff0d664e

41 = TlomydeHHe M XUMHYECKUE CBOMCTBA KHCIOTHBIX, bubnuoteka [JOK
OCHOBHBIX ¥ aM()OTEPHBIX OKCH/IOB https://m.edsoo.ru/ff0d664e

42 = OcHOBaHUS: COCTAB, KJIACCU(PUKALIHS, bubmuorexa [JOK
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HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43  TlomyveHue U XUMHICCKHE CBOWCTBA OCHOBAHHI bu6muoreka [JOK
https://m.edsoo.ru/ff0d67ca
44 | Kucnotsl: cocTas, KiacCH(UKALUS, bu6nuoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45  TlomyveHne U XUMHYECKHE CBOWCTBA KUCIIOT bubnmnoreka HOK
https://m.edsoo.ru/ff0dfee2
46  Counu (cpenHKe): HOMEHKIATYpa, CIOCOObI bubmmorexa [JOK
MOJTYYCHHUS, XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
Y iﬁiﬁiﬁﬁiﬁnﬁ%}iﬁa& 111)(()e Teel\l/{{? iOCHOBHHe buGnnorexa LIOK
KJTaCChl HEOPTraHMYECKHX COCTHHCHUID) https://m.edsoo.ru/00addb7c
48 TeHeTHYecKas CBA3b MEXIY KIIaCCaMH bubnmnoreka HOK
HEOPTaHWMYECKUX COETUHEHIHA https://m.edso0.ru/00ad9a50
49  OG6oOIIeHHE U CHCTEMATU3AIHS 3HAHUI bubnmoreka [JOK
https://m.eds00.ru/00ad9ch2
» I?OHH};T‘ppol/JIITES;JII ;I;I%I:TZ%ZTSS I;Z;e "OcHOBHBIE bubmnorexa LIOK
KJIACChl HEOPTAHUYECKUX COeTUHEHUN" https://m.edsoo.ru/00addela
5 Tiep omaen et e Bumorea 10K
S LEMOHTOR https://m.edsoo.ru/00ad9ffa
52 | Ilepuoamueckuii 3akoH u [leprognueckas Bu6morexa LIOK
CHCTEMa XUMHUUYECKHUX dneMentoB [1. U. httos://m.edsoo.ru/00ada52c
MenpeneeBa ps-/im. :
53  Ilepuobl, TPYIIIIBL, TOATPYIIIBI bubmuorexa [JOK
https://m.edsoo.ru/00ada52c
54  Crpoenne aromoB. COCTaB aTOMHBIX SIIIEP. bu6mmoteka [IOK
N3oToms! https://m.edsoo.ru/00ada342
% Crpeme oo oo o Bumorea 10K
Mereneena https://m.edsoo.ru/00ada6bc
% Xepsrprents e o Bumorea 10K
Mereneesa https://m.edsoo.ru/00ada824
57 | 3nauenue Ilepnoguueckoro 3aKoHa AJis pasBATHS Bu6uorexa LIOK
Hayku u npaktuku. 1. 1. MenzeneeB — y4€Hbli, https://m.edso0.ru/00adag96e
MEJaror ¥ rpakJaHuH — *
58  DeKTpPOoOTPHIATETEHOCTh ATOMOB XUMHYECKUX bubmuotexa [JOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 HonHas XUMUYECKas CBA3b bu6nuoreka [IOK
https://m.edsoo.ru/00adac34
60 KoBasjeHTHas MojaspHas XUMUYECKast CBA3b bubmuorexa [JOK
https://m.edsoo.ru/00adaab8
61 KoBasjeHTHas HEMOJISIPHAS XUMHYECKasi CBS3b bubnuotexa [JOK
https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIEHNS bu6nuoreka [IOK
https://m.edsoo.ru/00adae28
63 OKHCIHTENFHO-BOCCTAHOBUTEIIBHBIC PEAKIIH bubnuoteka [JOK
https://m.eds00.ru/00adb076
64 OxucinUTeNN U BOCCTAHOBHTEIH bubnuotexa [JOK

https://m.edso00.ru/00adb076
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" Kowrponsnan padors 305 mo reve Crpoene 1 bumnorexa LIOK
https://m.eds00.ru/00adb486
aToMa. XMMHYECKAsl CBSI3bY»
66 PesepsHblii ypok. OG00IIEHHE M CHCTEMATH3AINSA 1 bubnmoreka [JOK
3HaHUH https://m.edsoo.ru/00adb33c
67 = PesepBHbIil ypok. O000MIEHNHE 1 CUCTEMaTH3aLUs 1 bu6nmoreka [IOK
3HAHUI https://m.eds00.ru/00ad9ch2
68 = PesepsHblii ypok. OG00IIEHHE M CHCTEMATH3AINSA 1 bubnmoreka [JOK
3HaHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68 4 6
ITPOI'PAMME
9 KIIACC
Ne Tema ypoka KoJunyecTBO 4acoB JIeKTPOHHBbIE HU(PPOBHIE
n/n Bcero Kour. Ilpakr. 00pasoBaTejbHbIE PeCypChl
pa6oTsl | padoThI
1 [Ilepuomwueckuii  3akoH. Ilepmommuueckas 1 bu6mmoreka [JOK
cucreMa xuMmuyeckux anemenros . . https://m.edsoo.ru/00adb59
Menneneesa
2 3aKkOHOMEPHOCTM B HM3MEHEHUH CBOMCTB 1 bubnnoreka [JOK
XMMHYECKMX  JJIEMEHTOB  IEPBBIX  TPEX https://m.edso0.ru/00adb6b6
MEPHUOIOB
3 Kiaccudukamms u HOMCHKJIATypa 1 bubnmoreka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 | Bunel  XMMHAYECKOH  CBS3M W THIIBL 1 bu6mmoreka [JOK
KPUCTAJTIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
5  BHyTpUIIKOIBbHBI MOHUTOPUHT 1 1
KontponpHas  pabora Nel mo  Teme
«OCHOBHEbIE KJIACCHI HEOPraHMYECKUX
COCITMHEHUN»
6 Kiaccupukanuss XUMHYECKMX peakUuil o 1 bub6nuorexa [IOK
Pa3JINYHBIM IIPU3HAKaM https://m.edsoo.ru/00adbch0
7  IlonsTHe O CKOPOCTH XMMHUYECKOW pEaKIIHU. 1 bubnnorexa [JOK
IlonsiTHE O TOMOIE€HHBIX M TI'€TEPOrE€HHBIX https://m.edsoo.ru/00adbe9a
peaKIusIx
8 [IloHATHE O XUMHYECKOM pPaBHOBECHUHU. 1 bu6nuorexa [IOK
®DakTophl, BIIHSIIOLIIIE Ha CKOPOCTH https://m.edsoo.ru/00adc28c
XUMHYECKOH  peakiuu M TOJIOKEHHUE
XUMHYECKOTO PABHOBECHS
9  OKHCITUTEIBHO-BOCCTAHOBUTEILHBIC PEAKIIUU 1 bubnuoteka [JOK
https://m.edsoo.ru/00adcade
10 Teopust >JEKTPOTUTHUYECKON IHCCOLMAIIUH. 1 bubnuorexa [IOK
CunpHble U cliadble IEKTPOIUTHI https://m.edsoo.ru/00adcd68
11 HWouHble ypaBHEHHUs peakUnid 1 bubnnoreka [JOK
https://m.edso0o.ru/00add448
12 Xwumuueckue CBOMCTBA KMCIIOT U OCHOBAHHIH B 1 but6mmorexa [IOK
CBETE MPECTABICHUH 00 IIEKTPOITUTHICCKON https://m.eds00.ru/00add5d8
JIMCCOLIMALIUU
13 Xumuueckne CBOMCTBAa COJIEE B  CBETE 1 bu6nmoreka [JOK
MPECTaBICHUI 00 ANEKTPOIUTUYECKOMN https://m.edsoo.ru/00add8b2
JICCOLIMALINT
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14 TlonsATHe 0 TUIPOIU3E COCH bu6mmoreka [JOK

https://m.eds00.ru/00add9d4

15 O06o06menue u cucreMaTu3anus 3HaHuH bubnmoreka [JOK

https://m.edso0o.ru/00addd12

16 [IIpaktuueckas pabora Ne 1. «Pemenue bubmuoreka [JOK
AKCIEPUMEHTAIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa

17 BHYTPUIIKOJIbHBIH MOHHUTOPUHI bubmmorexa [IOK
KontponpHas pabora Ne2 1o  Teme https://m.edsoo.ru/00addec0
«DIEKTPOTUTUIECKAS JTUCCOLIHAITHS.

XUMHYECKUE PEeaKIIMK B PACTBOPAaX»

18 OoOmas XapaKTepUCTHKA raJIoreHOB. bubnnoreka [JOK
XuMudecKre CBOMCTBa Ha IPUMEPE XJIopa https://m.edsoo.ru/00addfe2

19 XmopoBomopos. ConstHast KHCIIOTA, bubnmoreka [JOK
XHUMHYECKHUEC CBOJCTBa, HOJTy4eHHE, https://m.edsoo.ru/00ade104
IPUMCHEHUE

20 | IIpaktuueckas pabora Ne 2 mo Teme bubnnoreka [JOK
«Ilomyuenne conssHONW KHUCIOTHI, U3y4EHUE €€ https://m.edsoo.ru/00ade348
CBOMCTB»

21 BepluncneHuss 1O YpaBHEHHUSM XHUMHUYECKUX bubnnoreka [JOK
peaKkuuii, €caM OJIWH W3 PEarcHTOB JaH B https://m.edsoo.ru/00ade488
U30BITKE

22 | OOmas xapakTepucThka »31eMeHToB VIA- bubnuoreka [JOK
IpyHIbI https://m.edsoo.ru/00ade64a

23 AmmotpomnHbie MoaupUKaIIH CEpBI. bubnuotexa [JOK
Haxoxxnenue ceppl W €€ COCIUHEHUH B https://m.edsoo.ru/00ade64a
npupoae. XMuMHUYECKHE CBOMCTBA CEPBI

24 CepoBomopoj, CTpoeHHUE, (QUINYECKUE U bubnuotexa [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802

25 Oxkcunmsr cepol. CepHasi KUCIOTa, PUINISCKUE bubnuotexa [JOK
U XMMUYECKUE CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/00adea28

26 XuMuYecKHe peakllvd, JieXallhue B OCHOBE bubnmnoreka [JOK
IPOMBIIIJICHHOTO CIIOCO0a MOJIy4eHHs] CEPHOMN https://m.edsoo.ru/00adec8a
KHUCTIOTHI. XUMHYECKOE 3arpsi3HEHHNE
OKPYKaroIIEH Cpelibl COEUHEHUSIMH CEPbI

27 BplunciaeHue  MaccoBOW  JIOJAM  BBIXOJa bu6mmoreka [IOK
IIPOJIYKTa PEaKLIUU https://m.edsoo.ru/00adec8a

28  OOmas xapakTepucTHKa »diIeMeHTOB VA- bubnmnoreka [JOK
rpynmsl. A30T, paCIpOCTPAHEHUE B IPUPOAE, https://m.edsoo.ru/00adeea6
buznyeckue 1 XUMUYECKHE CBONCTBA

29 AmmMmuak, ero (Qusnueckue U XUMHUYECKHE bubnuorexa [IOK
CBOMCTBA, OJIy4Y€HUE U IPUMEHEHUE https://m.eds00.ru/00adf004

30  IIpaktudeckas pabora Ne 3 1o Teme bubnmorexa [JOK
«Ilonyyenne  amMmuaka, HU3Y4EHHE  €IO0 https://m.eds00.ru/00adf180
CBOMCTB»

31 AszortHas kucinota, e€ ¢uzMUeckue U bubnmnoreka [JOK
XUMUYECKHE CBOWCTBA https://m.eds00.ru/00adf306

32  Hcnomp30BaHWE HUTPATOB M COJICH aMMOHUS bubnuorexa [JOK

B KaueCTBE MHHEPAIbHBIX  yIOOpEHUH.
XUMHYEeCKOe  3arpsA3HEHHE  OKpY’Karouei
Cpelbl COEIMHEHHUSIMU a30Ta

https://m.edsoo.ru/00adf518
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33

®docdop. Oxcun dochopa (V) u dochopnas
KHCJIOTA, (I)I/I?)I/I‘-IGCKI/IC n XUMHUYCCKUEC
CBOWCTBA, MOJTyYCHHE

bu6mmoreka [JOK
https://m.edsoo.ru/00adf68a

34  HWcnonw3oBanue ¢ochaToB B  KAYECTBE bubmuotexka [JOK
MHUHEPAIbHBIX  ynoOpeHHi.  3arpsi3HeHUe https://m.edsoo.ru/00adfc20
MIPUPOTHON cpenbl pochaTamu

35| VYrmepox, pacmpocTpaHeHHE B TPUPOJIE, bubnmoreka [JOK
bu3HYeCKre U XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c

36  Oxcuael yriaepoma, ux (Qu3MYecKkue U bubmuoreka [JOK
XUMHYECKHE  CBOMCTBA.  DKOJOTMYECKUE https://m.edsoo.ru/00adfebe
po0JIeMbl, CBSI3aHHBIE C OKCUIOM YIJepoja
(V)

37 | YronbHas KHCIIOTA U €€ CoNH bubmmoreka [JOK

https://m.eds00.ru/00ae006¢c

38  IIpaktuueckas pabora Ne 4 1o Teme bubnnoreka [JOK
"TTonnyuenue YTIICKUCIIOTO rasa. https://m.edsoo.ru/00ae027e
KauectBeHHas peakius Ha kKapOoHAT-HOH"

39 IlepBoHauanbHBIC MOHATHS 00 OPraHUYECKHX bubnunoreka [JOK
BEILIECTBAX KaK O COCIMHEHUAX YIIepoa https://m.edso00.ru/00ae054e

40 KpeMmHuii u ero coeTMHEHUS bubmmoreka [JOK

https://m.eds00.ru/00ae080a

41 [Ilpaktuueckas pabora Ne 5. Pemenue bubnuoreka [JOK
AKCIIEPUMEHTAIBHBIX 3a7a4 1o TEME https://m.edsoo.ru/00ae0bf2
«Baxknelme HeMeTaIbl U UX COSAMHEHUS»

42  BHYTpUIIKOJBbHBI MOHUTOPUHT bubnnoreka [JOK
KontponpHass  paGora Ne3 mnmo  Teme https://m.edsoo.ru/00ae0e18
«Baxknelme HeMeTaIbl U UX COSAMHEHUS»

43 | OObwmas XapaKTepUCTHKA XUMHUYECKHUX bu6nuorexa [IOK
3JIEMEHTOB — MeTauioB. Merannnyeckas https://m.edsoo.ru/00ae103e
CBS3b W MeETaNIMYecKas KpUCTaTHYecKas
pemérka. GU3NYECKUE CBOWCTBA METAIIIIOB

44 Xumuueckue CBOMCTBA METaJLJIOB. bubmuoreka [JOK
ONEeKTPOXUMHMUECKUI  pAl  HalpsHKEHUH https://m.eds00.ru/00ae1156
METAJIJIOB

45 OOmme cnocoObl TMOJTYYeHHs METaJlIOB. bubnunoreka [JOK
CrnaBbl.  BbluncieHuss 1o ypaBHEHUSIM https://m.eds00.ru/00ae1156
XUMHYECKUX  pEaKIHif, eclu OIuUH U3
PEareHTOB COJCPIKUT MPUMECH

46  TloHsTHE O KOPPO3UH METAJIIOB bubnuorexa [JOK

https://m.edso00.ru/00ae1278

47 | lllenouHble METAJLIBI bubnmnoreka [JOK

https://m.edsoo.ru/00ae14b2

48 | Oxcuzbl ¥ TUIPOKCHUIBI HATPUS U KU bubnuorexa [IOK

https://m.edso0o.ru/00ae14b2

49  IllenoyHo3eMelbHBIE METAJUIbI — KallbIIMH H bu6mmorexa [IOK
Mar"uu https://m.edsoo.ru/00ae15e8

50 Baxwneiimue coequHEHNS KaIbITUs bubmuorexa [JOK

https://m.edsoo.ru/00ae15e8

51  OO0o01ieHne u cucTeEMaTH3anns 3SHAHUHA

52 | XKEcTKoCTh BOJBI U CIIOCOOKI €€ yCTpaHCHHS bubnuorexa [JOK
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53  [IlpakTtudeckass pab6ora Ne 6 mo Teme 1 bubmuorexka [JOK
"YK&cTKoCTh BOJIBI M METO/IbI €€ yCTpaHeHUs " https://m.edsoo.ru/00aelae8
54 | AmomMuHuUM 1 bubnmoreka [JOK
https://m.edsoo.ru/00aelc64
55 AwmdoTepHbie CBOMCTBA OKCH/IA U THAPOKCHIA 1 bu6mmoreka [JOK
https://m.edsoo.ru/00aelc64
56 = XKeneso 1 bubnmoreka [JOK
https://m.edso00.ru/00ae1d86
57 | Oxcupapl, rugpokcuasl u conu sxene3a (1) u 1 bu6mmoreka [JOK
xenesa (1) https://m.eds00.ru/00ae35e6
58 | O60061IIeHNe U cucTeEMaTH3aLMS 3HAHUI 1
59  IIpaktuueckas pabora Ne 7. Pemenue 1 bubmmoreka [JOK
OKCHEPUMEHTAJIBHBIX ~ 3a7ad 10  TeMe https://m.edsoo.ru/00ae3de8
«Baxknaenmme MeTaiIbl 1 X COCTHMHECHUS
60 BrlunciaeHus MO YpaBHEHUSM XUMHYECKUX 1 bubnuorexa [JOK
peakiuii, eciau OJIMH U3 pEearcHTOB JaH B https://m.edsoo.ru/00ael750
M30BITKE 1581051 COJICPIKUT MIPUMECH.
Bremunciaenuss  MaccoBOoM  JOMM  BBIXOJA
MIPOIYKTA PEAKIIUU
61 | O600ImEeHre U cuCTEMAaTH3aLMS 3HAHUI 1
62 BHYTpUIIKOIHHBI MOHHUTOPUHT 1 1
KontponpHas  pabora Ne4 mo  Tteme
«Baxknaenmme MeTaiIbl 1 X COCTHMHECHUS
63 BemectBa m Marepuanabl B ITOBCEIHEBHOMN 1 bu6mmoreka [JOK
JKHM3HH YeJ0BeKa https://m.edsoo.ru/00ae3f50
64 Xwumudeckoe 3arps3HEHHE  OKpPYKaloUen 1 bubnuorexa [JOK
cpensl https://m.edso00.ru/00ae4270
65 Poap XMMUM B peIIEHUH HKOJOTHYECKUX 1 bub6nuorexa [IOK
npodseM https://m.eds00.ru/00ae4270
66 = PesepBHbIii YPOK. O06o6mIeHne u 1 bubmmoreka [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 Pe3sepBHbIii YPOK. O6o0061eHne U 1 bub6nuorexa [IOK
cUcTeMaTH3alus 3HaHuH https://m.edsoo.ru/00adb33c
68 PesepBHbIii YPOK. O6o0061eHne U 1 bub6nuorexa [IOK
cUCcTeMaTH3alus 3HaHuH https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I1O 68 4

I[TPOTPAMME
YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O

MPOLIECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI IJISA YYEHUKA

» Xumusi, 8 kiacce/ I'abpuensa O.C., Octpoymon WU.I'., Cnaakos C.A., AKiioHnepHoe
obmectBo «M3aatenbeTBo «IIpocBenienner

» Xumus, 9 knacce/ I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A., AKiimoHepHOe
obmectBo «M3aatenbeTBo «IIpocBenienner

METOINYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. 'a6puensu O.C., Bockoboiinukosa H.§, Smykosa A.B. HacTtonpHas kHura yauresns.

Xumus. 8 ki1.: Meroaudeckoe nocodue. — M.: [Ipoda, 2002-2003.
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2. Xumus. 8 ki1.: KouTposnbHbie 1 ipoBepouHbie paboThl K yuebuuky O.C.I'abpuensna
«Xumus.8»/0.C.I'abpuensn, H.§bepeskun, A.A.Ymakosa u 1p. — M.: JIpoda, 2003-2005.

3. l'abpuensu O.C., Cmupuosa T.B. M3zyyaem xumurio B 8 ki1.: JlugakTnueckne MaTeprabl. —
M.: biauxk mroc, 2004.
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