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IMNOACHUTEJIBHASA 3AIINCKA

[IporpaMma 10O XUMHUM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeIbHON MPOrPaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha OcHOBe (enepanbHON pabodeil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIUU MPENOJaBaHusl Y4eOHOTO MpeIMeTa « XUMHUS
B 00pa3oBaresibHbIX Opranusanusax Poccuiickoit @enepanuu.

[Iporpamma 1o xumMuM na€T TOPECTaBIEHUE O IENAX, OOIIel CTpaTeruu
oOy4yeHHsi, BOCHHUTAHUS UM PA3BUTUS OOYYaAIOIIMUXCA CPEACTBAMHU y4eOHOTO
npeamera, yCTaHABJIMBAET o0si3aTeNbHOe npeaMeTHOE COJIep>KaHue,
npeaycMaTpuBaeT paclpesielieHue €ro Mo KiaccaM W CTPYKTYpUpPOBAaHHE IO
pazienaM W TeMaM IMpPOrpaMMbl O XHMHUH, OINPENENsAeT KOJWYECTBEHHBIE W
KaueCTBEHHbIC XapaKTEepUCTUKU COJIepKaHMUs, PEKOMEHAYEMYIO
MOCJIEA0OBATENBHOCTh  M3YYEHHS] XHUMHUUM C YYETOM  MEXIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTMKM y4eOHOro mpolecca, BO3PACTHBIX
0COOEHHOCTEH  0O0yJalomuxcs, OMNpeAeNIeT BO3MOXKHOCTH TMpeaMera IS
peanu3anuu TpeOOBaHUW K pe3yJbTaTaM OCBOEHHS OCHOBHOW 00Opa30oBaTEIbHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TaKKe TPEOOBAHHM K
pe3yibTaTamM 00y4YeHUs XUMUU HAa YPOBHE LieJieH U3yUYeHUs MpeIMeTa U OCHOBHBIX
BUJIOB Yy4E€OHO-IIO3HABATEIbHONW JEATEIbHOCTU OOYyYalolerocs IO OCBOCHUIO
y4eOHOTO COIepKaHUSI.

3HaHWE XWMHH CIYXUT OCHOBOW [JIsi (OPMHPOBAHUS MHUPOBO33PECHUS
oOyyaromierocsi, €ro NnpejacTaBjICHUN O MaTepUATbHOM EIMHCTBE MHUpPA, BAXKHYIO
posib urpatorT GOopMUPYEMbIE XUMHUEH NPEACTaBICHUS O B3aUMOIIPEBPAIICHUSIIX
SHEPruu W 00 HSBOJIIOIMU BEILIECTB B MPUPOJC, O MYTSIX PEHICHUS TJI00aTbHBIX
npo0eM yCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CHIPHEBOM, JYHEPTrETUUYECKOMH,
MUIIEBOMN M SKOJIOTUYECKON O€301acHOCTH, MTPOOJIEM 3IPaBOOXPAHECHHUSI.

N3yueHne XumMuu:

CIIOCOOCTBYET  peajiu3allid  BO3MOXKHOCTEH  JJIsI  CAaMOpPa3BUTHUS U
dbopMupoBaHUs KyJIbTYPhI JIMYHOCTH, €€ 001Iel U (YHKIIMOHATBHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMUpOBAHME MBINUICHUS U TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HaBBIKOB HMX CAMOCTOSITEIBHOM  y4eOHOW  JESTENbHOCTH,
HKCIIEPUMEHTAJILHBIX M HCCIEIOBATEIbCKUX YMEHUN, HEOOXOIHUMBIX Kak B
MOBCEIHEBHOM XKU3HU, TaK U B MPO(HECCUOHAIBHOU eI TEIHLHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJISI1a HA €JUHCTBO MPUPOABI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TaroM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHOW rpaMOTHOCTH 00yYaronInxcs;



croco0cTByeT (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUAM, K [IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTMYECKOE
00pa3oBaHUE O0yJArOLTUXCS.

JlanHbie HampaBlieHUS B OOYYCHHHM XUMHH OOCCIEYMBAIOTCS CHEIU(PUKON
collepkaHusi  y4eOHOro  MpeAMeTa, KOTOPBIM  SIBISETCA  MEJarormyecku
aIaNITUPOBAHHBIM OTpa)kKeHHeM 0a30BOM HAYKM XMMHUH Ha ONPEIEeTEHHOM JdTare e
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOI'O 00ILIero 00Opa3oBaHUsl OPUEHTHUPOBAH Ha
OCBOCHHE OOYYAIONTUMHUCS CHCTEMbI MEPBOHAYAIBHBIX TMOHSATUNA XWMHUU, OCHOB
HEOPraHMYECKOM XHUMHM W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX MOHSTUN
OpraHUYECKON XUMUMU.

CrpykTypa coaepKaHus MPOrpaMMbl MO XMMUU CPOPMHUPOBAHA HA OCHOBE
CUCTEMHOTO mnoaxoaa K e€ uzydenuro. Copep’kaHue CKIaAbIBAETCS U3 CHUCTEMbI
MOHSATUM O XUMUYECKOM JJIEMEHTE U BEILIECTBE U CUCTEMBbI MOHITUN O XUMUYECKOU
peakmmu. OO0€e 3T CUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO0 IPHUHIUITY
MOCJIEI0OBATENBHOTO PA3BUTHS 3HAHHMII HA OCHOBE TEOPETUUYECKUX MPEACTABICHUN
Pa3HOI0 YPOBHSI:

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

— Ilepunonnueckoro 3akona /[. 1. MeHeneeBa Kak OCHOBHOTO 3aKOHA XHMUU;

— YYEHHS O CTPOCHHH aTOMa U XUMUYECKOMW CBSI3H;

— TpelcTaBlieHUd 00 JIEKTPOJUTUYECKON AHMCCOLMALMA BEIIECTB B
pacTBopax.

Teopernyeckue 3HaHUS PAacCMATPUBAIOTCS HA OCHOBE HMIIMPHUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJTHOTO
YPOBHSI K JIPyromMy, BBINOJNHSS (QYHKUUA OOBACHEHHS] M IPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHSI U BO3MOYKHOCTEU MPAKTUYECKOTO MPUMEHEHUSI U MOJy4YECHUS
U3y4aeMbIX BEIECTB.

OcBoeHue TmporpaMmbl IO XHMHH CIIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEJCTABJICHNUS O XMMHAYECKON COCTABIIAIOLICH HAYyYHOM KapTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHOW NpPHUPOJbI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TMO3HaHUsI B Hayke. M3yueHue XMMUU NPOUCXOAUT C MPUBJICUCHUEM
3HAHMM W3 paHee W3YYEHHBIX Y4YeOHBIX MpeaMeToB: «OKpYKaoWUd MUpP»,
«buomorus. 57 kmacce» u «dusnka. 7 Kinacey.

[Ipn wu3yuyeHMH XUMHH TPOUCXOAUT (HOpMUPOBAHHE 3HAHUN OCHOB
XUMHUYECKON HAayKH Kak OOJAaCTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKOU
NESATENbHOCTH 4YEJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBHI.
3amaya y4yeOHOro MpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HAHWUW — Ba)KHEUIIHUX (PaKTOB, IMOHATHH, 3aKOHOB M TCOPETUUECKHUX IOJIOKCHHM,
JOCTYIIHBIX O00OOIIEHH MHMPOBO33PEHUYECKOrO0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHNM K HAyYHBIM METOJaM T[IO3HAHHWS TPU H3YYEHUU BEIIECTB U
XUMHUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TIPUMEHEHWH B Y4eOHO-ITIO3HABATCIIBHOW M y4YeOHO-MCCIIEI0BATEIbLCKON
NeSATETPHOCTH, OCBOCHHMHM TIPAaBWJI OE30MacHOTO OOpaIlleHHs C BEMIeCTBAMH B
MTOBCEHEBHOM KU3HHU.

[Tpn m3ydeHUM XMMUU HA YPOBHE OCHOBHOT'O OOIIETO 0Opa3oBaHUsS Ba)KHOE
3HauY€HUE MPUOOPENH TaKUEe 1IeJIH, KaK:

— (opMuUpOBaHHE WHTCIUICKTYaJlbHO pPAa3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY TPUHSATHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMIUMCS YCIOBHUSIM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUST Ha CHCTEeMaTH4eCKoe MpUOOIIEeHUE
oOyyJaronmxcsi K CaMOCTOATENbHON IM03HABATEIIbHON JI€ATENIbHOCTH, HAy4YHBIM
METOJIaM TO3HaHUS, (OPMHUPYIONTUM MOTHBAIIMIO M PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHne yCIOBHM, CTOCOOCTBYIONIUX MPUOOPETEHNIO 00YyUIaIONTUMUCS
OMbITa PA3HOOOPA3HON NEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIIMI), WUMCIOIINX YHUBEPCAIbHOE 3HAYCHHE IS
Pa3TUYHBIX BUIOB JICITCIHHOCTH;

— (dopmupoBanue oOmEeld (QyHKIIMOHATELHOH W  €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCIE YMEHHA OOBSICHITH M OICHUBATH SIBICHUSA
OKPY>KaIOIIIET0 MHPA, UCIOJIb3Ys 3HAHUS WU OIBIT, MOJYYEHHbIE MpPU HU3YUYEHUU
XUMUHU, TPUMCHATh WX TPU pPEIICHHH MpoOJeM B IOBCEIHEBHOW KU3HU U
TPYAOBOM JIEATENBHOCTH;

— ¢opMmupoBaHHe y OOydYalOIIMXCA T'YMAaHUCTHYECKUX OTHOIICHHMH,
NOHUMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHUM i1 BBIPAOOTKH HKOJOTHYECKU
1[€J1eCO00pa3HOro TMOBEIECHUS B OBITY M TPYAOBOM JESITENIBHOCTH B IIEJSIX
COXPaHEHMs CBOETO 3J0POBbs U OKPYKAIOLIEH IPUPOJHON CPEIbL;

— pa3BUTHE MOTHUBAIMM K OOYUYEHHWIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCTIIMTAaHUIO Ha OCHOBE YCBOCHHS OOIIEYEIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOoduiisi M HANPABIEHHOCTH JajJbHEHIIETO
00yueHusl.

OOmiee 4YMCIO dYacoB, OTBEACHHBIX I HW3YUYCHUS XHMHH HAa YPOBHE
OCHOBHOTO 0011ero oopazoBanusi, coctaisieT 136 yacoB: B 8 kinacce — 68 1acos (2
yaca B HeJIeN0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYaIbLHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMuM B )KM3HU 4Ye€I0BEKa. XMMUS B CUCTEME HAYK.
Tena wm BemecTBa. DU3MYECKUE CBOWCTBA BEMIECTB. ArpPEraTHOE COCTOSIHUE
BellecTB. [loHsiTHE O MeTOojax Mo3HAaHMUSI B XUMHUU. UMCThIE BEHIECTBA M CMECH.
CriocoOnlI pazzeneHusi cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHE BJIeMEHThl. CHMBOJIBI XUMHUYECKUX
aeMeHTOB. [IpocThie U ClIOXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckas ¢opmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX JJIEMEHTOB.
3aKkOoH TMOCTOSIHCTBAa cocTaBa BemlecTB. OTHOcHUTENbHAsE aTOMHas Macca.
OTHOCUTENbHAST MOJIEKYJIsIpHAas Macca. MaccoBast 10J11 XUMHUYECKOTO JIEMEHTa B
COCAMHEHHUH.

KonunuectBo BemectBa. Monb. MonsipHas macca. B3anMocBsi3b KOJIMYECTBa,
Macchl W 4YHCla CTPYKTYPHBIX €AMHUIl BellecTBa. Pacuérel mo Qopmynam
XUMHUYECKUX COCMHEHUHN.

Du3nuecKrue U XMMUYECKHUE SIBICHUS. XUMHUUECKas peakius U €€ MpU3HaKH.
3aK0H COXpAaHEHHsS MacChl BEIIECTB. XMMHUUYECKHe ypaBHeHUs. Knaccuduxarus
XUMHUYECKUX PEaAKIHi (COeAMHEHUS, Pa3JIOKEHUS, 3aMeIleHUsI, OOMEHA).

Xumuueckuui IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHN IMOCY/IOH, MpaBujiaMu pabOTHl B JIAOOpATOPUH U
npuémMamMu o0palleHus ¢ J1abopaTopHbIM O00OpPYAOBaHUEM, U3YUCHUE U OINMCAHUE
¢bu3nuecKkux CBOMCTB O00pa3lOB HEOPraHMYECKUX BEIIECTB, HaOIIOJCHUE
¢u3nueckux (IIaBJI€HUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMsS BOJbI) U XUMHUYECKUX (FOPEHHE CBEUHU, MPOKAIUBAHUE
MEHOU TTPOBOJIOKHU, B3aUMOJICHCTBHE Meja ¢ KUCIOTON) SIBJICHUH, HAOMIOACHUE U
ONMCAaHUE NPU3HAKOB MPOTEKAHUS XUMHUYECKHUX peakuui (paslioxKeHUe caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapus, pa3ioKeHHe TMAPOKCHUIIA
menu (I1) mpu nHarpeBanuu, B3auMoJieicTBUE kele3a ¢ pactBopoM conu meau (II),
U3y4eHHE CIOCOOOB pa3/esieHus CMECEeil: C MOMOIIbI0 MarHuTa, (PHIBTPOBAHHE,
BbINIApUBAHUE, JUCTHIIAIMSA, XpoMaTorpadusi, MPOBEJCHUE OUYUCTKH TTOBAPEHHOU
comy, HaOJIOJEHWE U  ONHUCAaHWE  pPe3yJbTAaTOB  MPOBEACHHUS  OIBITA,
WJUTFOCTPUPYIOLIETO0 3aKOH COXPAaHEHWS MACChl, CO3JaHUE MOJIEJEd MOJIEKYJI
(ILIapOCTEPHKHEBBIX).

Ba:kHeililne nmpejacTaBuTe/ M HEOPraHMYECKHUX BellleCTB

Bo3nyx — cMech razoB. CoctaB Bo3zayxa. Kucinopoa — 3iaeMEHT U MpocToe
BemecTBo. Haxoknenue kucimopoga B mpupoie, (U3MUYECKUE M XUMHUYECKHE
cBorictBa (peakiuu ropenus). Oxcupabl. Ilpumenenune kuciopoga. CrocoObl



MOJIYYeHHUS] KUCIopoAa B J1abopaTOpuud W TPOMBINUIEHHOCTH. KpyroBopor
Kuciopoza B mpupoje. O30H — aJIoTponHas MOAU(PUKALIMS KUCIOPOIa.

TemnoBoit 3p(deKT XMMHUYECKOW peakUuu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- W SHIOTEPMHUYECKUE pEAKIUHU. TOIUIMBO: yrojib M METaH. 3arpsi3HEHUE
BO3/lyXa, YCWICHHE MAPHUKOBOTO d(pdekTa, pazpyieHrne 030HOBOTO CIIOSI.

Bopopon — nsnemeHnT uM mpocroe BemecTBO. Haxoxzaenue Bomopona B
npupoae, GU3MUYECKHEe U XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI
nosyyeHnus. Kucinotsl u comnu.

Monsipabiil 00bEM ra3oB. PacyéTsl N0 XUMUUECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOJbl. Boma Kak pactBoputelib. PacTBOpHI.
HacelllleHHBIE M HEHACBIIEHHBIE PAacTBOPHI. PacTBOPMMOCTh BEIIECTB B BOJE.
MaccoBast 10Ji BEIIECTBA B PaCTBOpE. XMMHUECKHUE CBOMCTBA BOAbl. OCHOBAHUS.
Ponb pacTBOpOB B mpUpoOJI€ U B KU3HU 4esnoBeKka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEeHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmueckux coenuuenuit. Oxcuasl. Knaccudukarms
OKCUJIOB:  cosieoOpasyiomue  (OCHOBHBIE, KHUCIOTHbIE, amMOTepHbIE) U
HecosneoOpazyronme. Homenknatypa oxcuaoB. Pu3uyeckue U XUMUYECKHUE
CBOMCTBA OKCHUIOB. [lonyuenune okcuaos.

OcHoBanusi. Krnaccudukanusi ocHOBaHUM: WIENOYM UM HEPACTBOPUMBIC
ocHoBaHusA. Homenknarypa ocHoBaHuil. duszndeckue M XUMUYECKHUE CBOMCTBA
ocHoBaHuu. [lonydyeHre oCHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucior. @usnueckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psan aktuBHoctm mertamnoB H. H. bekerosa.
[TonydyeHue Kucor.

Conu. Homenknartypa coiieil. @U3M4eCKue U XMMHYECKUE CBOMCTBA COJICH.
[Tosmyuenue coiiei.

['eneTndeckas CBsI3b MEXKY KJIaCCaMU HEOPraHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIIPEJEIICHUE COJEP)KaHUs KUCIOpOAa B BO3AYyX€, MOJyUYEHHUE,
coOupaHue, pacno3HaBaHME M U3YYEHUE CBOWCTB KHUCJIOpOjAa, HAOII0/IeHNe
B3aUMOJICMCTBUSL BEIIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HUKHOBEHUS W
IMpeKpamieHusi TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpasllaMu OKCHIOB U
ONMCAaHUE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PpACIIO3HABAHHE M H3YyUYCHUE
CBOMCTB BOJIOpojia (ropeHue), B3auMojecTBue Bojgopoaa ¢ okcuaom meau (II)
(BO3MOXXHO HMCIOJIb30BaHUE BUACOMATEPHUAIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEH pPACTBOPEHUS BEIIECTB C
Pa3JIMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIECHHE PACTBOPOB C OIMPEACIEHHON
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEILIECTBA, B3aWUMOJECHCTBUE BOABI C METAJIIAMHU
(HaTpueM ©  KajmplueM) (BO3MOXKHO  HCIIOJIb30BAaHUE  BHJIEOMATEPHANIOB),



UCCIIEJIOBaHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJII0/IeHNEe U3MEHEHMSI OKPAaCKU MHAMKATOPOB B pacTBOpax KHUCIOT U LIEJIOYEH,
uzydeHue B3aumojeiictBusa okcuga meau (II) ¢ pacTBOpoM cepHOW KHCIOTHI,
KHCJIIOT C MeTajulaMH, pPEaKUMi HEUTPAIM3ALNH, ITOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAaHHM, BBITECHEHHME OJHOIO METAJIa IPYyTMM K3 PacTBOpa COJM, PEUICHUE
DKCHEPUMEHTAIBHBIX 3a1ad 10 TeMme «BakHeWluMe KiacChl HEOPraHWYECKHUX
COECIMHEHUN).

Iepuoanuecknii 3akoH u Ilepumoamueckass cucreMa XHMHYECKHX
yiemenToB JI. . MenpaeineeBa. CrtpoeHue aroMoB. XHMHYECKasl CBA3b.
OKHCINTETbHO-BOCCTAHOBUTEIbLHbIE PEAKIMHU

ITepBble MOMBITKM KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. [loHsTHE O
IpyNNax CXOJHBIX DJJEMEHTOB (ILLUEJOYHBIE U IIEJIOYHO3EMEIbHBIE METALIbI,
raJloreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUAPOKCHUJIBL.

[Tepuonuueckuii 3akoH. [leprpoanyeckas cucremMa XMMHYECKUX 3JIEMEHTOB /1.
NU. Menneneesa.  KopoTkomepuonHas W JJIUMHHONEpUOAHAs  (QOpMBI
[Tepuoguueckont cucrembl xumuueckux aiaemMeHToB J[. Y. Menneneesa. Ilepuobl
u rpynnbl. OHU3WYECKUH CMBICI IOPSAKOBOIO HOMEpPA, HOMEPOB INEPUONA U
IPYIIIBI AJIEMEHTA.

Ctpoenue atomoB. CoctaB aTOMHBIX sifep. M3otomnbl. DnekTponsl. CTpoeHue
JJIEKTPOHHBIX ~ 000JI0YeK aTroMoB MepBbIX 20 XMMMUYECKHX DJJEMEHTOB
Ilepuonnueckon cucremsl [[. M. MenzaeneeBa. XapakTepuUCTUKA XUMHUYECKOIO
AJIEMEHTA 10 €ro MojoxeHuro B llepnonnueckon cucreme . . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAIINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIAaM U IIEpUOAaM.

3nauenue [leproanueckoro 3akoHa u [leprnoandeckoil CHCTEMBI XUMUYECKUX
JJIEMEHTOB Ul pa3BuTHs Hayku U npaktuku. . 1. MenpeneeB — yd€HbIi U
IrpakKIaHUH.

Xnmuueckass cBs3b. KoBajieHTHas (moJisipHAss MW HENOJSpHas) CBS3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKHUX IEMEHTOB. VIOHHAs CBA3b.

Crenenp  okucneHus.  OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKLIUH.
[Iponieccel okucneHns 1 BOCCTaHOBIEHNA. OKUCINUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

U3ydyeHrue oOpa3lOB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
IMAPOKCUAA LMHKA C pacTBOPAMHM KHCJIOT M IIEJIIOYEH, IPOBEACHUE OIIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakliuy pa3ioKeHUs], COETUHEHU).

Mesxcnpedmemmnnie ceasu



Peanu3anus MeXNpeaMETHBIX CBA3€H NpHU W3YYEeHUM XUMHUHM B 8 Kiacce
OCYIIECTBJISIETCS. 4YE€pe3 HCIIOJIb30BAHME Kak OOIIMX €CTECTBEHHO-HAYUYHBIX
NOHATUH, TaK U MOHSITHUH, SBISIOIUXCS CUCTEMHBIMU JJI1 OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC TIOHATHSA: HAYYHBIA (PaKT, THIOTE3a, TEOPHUs,
3aKOH, aHaJM3, CHHTE3, KilacCuduKamms, MepUOIUIHOCTh, HAOJIOJICHHE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

@dusnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKIHUJ,
W30TOIIBI, PAAMOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUM 3apsll, BEIIECTBO, TEINO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (GU3NYECKUE BEINYUHBI, €IUHULIBI
U3MEPEHHUs, KOCMOC, TUTAHETHI, 3BE€3b1, CoMHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, rugpochepa, MHUHEpadbl, TOPHbIE MOPOJBI,
IIOJIE3HBIE UCKOMAEMBIE, TOILUINBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemiecTBo M XUMHYECKasi peaKIUs

Ilepnonnueckuit 3akoH. Ilepuoanueckas cucteMa XMUMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHWUH CBOMCTB
XUMUYECKUX DJJIEMEHTOB IME€PBbIX TPEX MEPUOAOB, KalIMsl, KalbIUs M HX
COCAMHEHUM B COOTBETCTBUU C IIOJIOXKEHUEM JJIEMEHTOB B Ilepmoanueckon
CUCTEME U CTPOECHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BHJBI XMMUYECKOW CBSI3H. THIBI KPUCTAIIMYECKHUX
pPEmETOK, 3aBUCHMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKHA U
BHJla XUMHYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCSA K Pa3Iu4HbIM KJaccaM HEOPraHWYECKHX
COEAMHEHN, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XuMHUECKUX PEaKIUil MO pa3IMYHbIM MPU3HAKAM (110 YHCITY
M COCTaBy YYacTBYIOIIMX B pPEaKIUU BEIIECTB, MO TEIIOBOMY 3(¢eKTy, Mo
U3MEHEHUIO CTETEHEH OKMCIEHUS XMMHUYECKHX 3JIEMEHTOB, MO0 00paTUMOCTH, I10
YYaCTHUIO KaTajau3aropa). DK30- U dHIOTEPMHUUYECKUE PEAKIUHU, TEPMOXUMUYECKUE
YPaBHEHHS.

[TonsiTue o ckopocTH xumMudeckod peakuuu. IloHsTHe 00 0OpaTUMBIX U
HEOOPATUMbIX XUMUYECKUX peakiusax. [IoHATHE O TOMOreHHBIX U TeTepOTreHHBIX
peakumsx. Ilonsatue o xaranuze. [lonsaTue o xumudyeckom paBHoBecuu. DakTOpHI,
BIIMAIOIIME HAa CKOPOCTh XMMHUYECKOW pEaKUUU M TOJOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTETbHO-BOCCTAHOBUTENBHBIE ~ PEaKIUH,  JJIEKTPOHHBIM  OasiaHc
OKHUCJIUTEIBbHO-BOCCTAHOBUTEIBHOM ~ pEaKLuu. CocraBineHue  ypaBHEHUH



OKHUCJIMTEIIBHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HCIOJB30BAHUEM  METOJA
AJIEKTPOHHOTO OallaHca.

Teopus ANEKTPONUTUIECKON TUCCOUUALMHU. DIEKTPOJINUTHI U HEIJIEKTPOJIUTHI.
Karnonel, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C PA3JIMYHBIMU BUJIAMU
XUMHUECKO# cBsizu. CreneHs aucconuanuy. CUIbHBIE U CIa0bIe AIEKTPOIUTHI.

Peaxiun nonHoro oomMeHa. Y cnoBusi MPOTEKaHUs PEaKIMii HOHHOTO OOMeEHa,
MOJIHBIE M COKpAllEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBoOWCTBa KHUCIOT,
OCHOBaHMI W cCcoJed B CBET€ MNPEACTAaBICHUU OO0 BIEKTPOIUTHUYECKOU
nucconnanvu. KauectBeHHble peakiny Ha MOHBL. [IoHATHE O TMApOIN3E CONEN.

Xumuueckuit IKCnepumenm:

O03HAKOMJIEHUE C MOJEISIMU KPHUCTAUIMYECKUX PEMIETOK HEOPTraHUYECKUX
BEIIECTB — METAJJIOB M HeMeTauloB (Tpadura W anmasza), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peaKkIuu
OT BO3JCHCTBHUS pa3IUYHBIX (HAKTOPOB, HCCIEAOBAHUE HIIEKTPOIPOBOTHOCTU
pacTBOpPOB BEUIECTB, IpPOLECCA AUCCOLMALMUA KHUCIOT, WICJIOYEed U COJIeH
(BO3MOXXHO  HCIOJB30BAHME BHUJEO MaTEpPHAIOB), IMPOBEACHHE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ MNPU3HAKU  MPOTEKaHMs]  peakuuid  HOHHOro  oOMeHa
(oOpa3oBanme ocaaka, BbIIEICHWE Ta3a, oOOpa30BaHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPHUMEPBl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peakMM pasyIoKEHUs, COEAUHEHNs), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pEAKIMd Ha HOHBI, pEUICHUE
AKCIIEPUMEHTAJIBHBIX 33/1a4.

HemeTtanibl U MX cOeIMHEHUA

OOmas xapakrepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOr€HOB. XHMHMYECKHE CBOWCTBA Ha MpPHUMEPE  XJOpa
(B3aUMOJEHCTBUE C METalJlaMd, HEMETaUlaMHy, IIeJI04aMH). XJIOPOBOAOPO/IL.
ConsHasg KuciaoTa, XMMUYECKHE CBOMCTBA, IOJYyYEHHE, NpUMEHEHHE. [lericTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHU3M 4YeloBeKa. BakHelmne XJIOpUABI U HUX
Hax0XJICHUE B MIPUPOJIE.

OO6mas xapakrepuctuka snemMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CtpoeHune u ¢u3NYECKue CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOIa U Cepbl. AJIIOTPONHbBIE MOAU(DHUKAIINN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOJopoll, cTpoeHue, pu3nyecKue u
XUMUYeCKUe cBoMcTBa. OKCHIBI CEpbl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHJIOB.
CepHast kuciora, (uU3MYECKMe W XUMHUYECKHE CBOMcCTBa (00mMe Kak
OpeICTaBUTENA Kilacca KHCIOT H crneuuduueckue). XUMHUECKHE PpEaKIIvy,
JeKaliue B OCHOBE IPOMBIIUIEHHOTO Croco0a TMONyYeHHUsI CEpHOM KHCIIOTHI.
[Ipumenenue cepHoii KucnoThel. Coau CEpHON KUCIOThI, KAYECTBEHHAS pEaKLMs Ha



cynbdar-uon. Haxoxnenune ceppl u €€ COEAMHEHUN B TPHUPOJEC. XHUMHUYECKOE
3arpsi3HEHUE OKpY’XKarollel cpelbl COCAMHEHUSIMU CEpbl (KUCIOTHBIE IO,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPea0TBPALCHUS.

OO1as xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHHs. A30T, paCHpPOCTPAHEHHE B INPHUPOJIE,
¢usnyeckue u xuMudyeckue cBoictsa. KpyroBopot a3ora B mpuponae. AMMuax, ero
bu3ryueckre u XMMUYECKHUe CBOMCTBA, MoJydyeHue u npuMmeHenue. Conu aMMOHUS,
uX pU3MUECKUE U XMMUYECKUE CBOWMCTBA, MpUuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ MOoJydeHue, (PU3MUecKue M XUMHUYECKHE
cBoiicTBa (0OLIME KaK TMPEACTaBUTENS Kiacca KUCIOT U CHEIU(PUYECKHE).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHUHEPAIbHBIX
yno0openuil. XuMu4eckoe 3arps3HeHre OKPYIKaroIIe Cpelibl COeAMHEHUSIMU a30Ta
(KUCITOTHBIE JOXIW, 3arpsi3HEHUE Bo3Ayxa, MO4YBbI M BoaoémoB). Docdop,
ajyoTponHele Moaudukauuu (ocdopa, (PU3MUECKUE MU XUMHUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u pochopHas kuciaora, Pu3nIecKre U XUMHICSCKHUE CBOMCTBA,
nonyuenue. McnoabzoBanue GpocdaToB B Ka4eCTBE MUHEPAIBHBIX YI0OPEHUN.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKHUCJIEHUS.  YTJIEepoAd,  auIOTPOIIHbIE
Monu(pUKAMKA, PACIPOCTPAHEHHE B NPHUPONE, (PHUINYECKHE U XHUMHUYECKHE
cBoiicTBa. AncopOuusa. Kpyrosopot yriaepoaa B mpupone. OKCuabl yriiepoaa, ux
dbu3nueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE Ha IKUBbIE OpPraHU3MBI,
NOJIyYeHHE U MPUMEHEHHE. DKOJOTHYecKHe MpoOJEeMbl, CBSI3aHHBIE C OKCHIOM
yraepoga (IV), rumore3a 1no0anbHOr0 MNOTEIJIEHUS KIMMATa, ITAPHUKOBBIN
addexrt. YronpHas KuciaoTra M €€ cor, uX (PU3NIECKHEe U XUMHYECKHE CBOMCTBA,
nojiyueHue W npuMmeHeHwe. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILIEHHOCTH U CEIbCKOM
XO3sICTBE.

[TepBoHavasbHbBIE MOHATUS 00 OPraHUYECKHUX BEIIECTBAX KAK O COCIUHEHUAX
yriiepoaa (MeTaH, 3TaH, TUJIEH, alleTUIECH, 3TaHOJ, TJIULEPUH, YKCYCHAs KUCIIOTa).
[TpupoaHbie HMCTOYHUKK YIJIEBOJOPOAOB (Yyrojib, NPUPOAHBIA Ta3, HeDTh),
OPOAYKThI UX mepepaboTku (OEH3UH), UX POJb B OBITY M MPOMBILUIEHHOCTH.
[ToHsiTHE O OMOJIOrMYECKN BaXKHBIX BEIECTBAX: KUpax, Oeskax, yriieBoJax — U UX
polM B JKM3HM UeJoOBeKa. MaTepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHWYECKUX COCIIMHCHUU.

KpeMHuii, ero ¢usnueckue W XHUMHYECKHE CBOMCTBA, IMOJy4YEeHUE U
npumenenne. CoequHeHus: KpeMHusi B mpupojne. OOuiue mnpeactaBieHus 00
okcusie kpemuus (IV) u kpemuueBoi kucinore. CHUIMKAThI, UX UCIOIb30BaHUE B
ObITYy, B TPOMBIIIUICHHOCTU. BakHeWIne CTpOUTENbHbIE MaTepHaNbl: KEPaMHKA,



CTEKJIO, IIEMEHT, 0eToH, *keje300eToH. [Ipobiembr 6€30MacHOr0 MCIOIb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEHEBHOM KU3HU.

Xumuueckuit IKcnepumenm:

U3ydeHUE 00pa3I[0B HEOPTAHMUYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMil HA XJIOPUI-UOHBI U HAOIIOJACHUE TPU3HAKOB
UX TPOTEKAHMsI, OMBITHI, OTpaKaOIMKUE (PU3NYECKHE W XUMHYECKHE CBOMCTBA
raJIOTEHOB M MX COEIWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHME C oO0Opa3laMu XJIOPUIOB (TajJOTreHHIOB), O3HAKOMJICHHE C
oOpasmamMu ceppl U €€ COCIMHEHHMSIMH  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOyrIMBaHUs caxapa Ioj JACHCTBUEM
KOHLICHTPUPOBAHHON  CEPHOM  KHUCJIOTBI, H3y4Y€HUE XHUMHYECKUX CBOICTB
pa30aBiIEHHOM CEPHOM KUCIIOTHI, MPOBE/IEHNE KaUeCTBEHHOM peakIuu Ha CyJibdart-
WMOH M HaOJI0JeHuEe NpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (PU3UUYECKUMU
CBOMCTBaMH a30Ta, (ochopa M HX COEAMHEHUH (BO3MOXKHO HCIIOJIb30BAaHUE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX U (HochHOpHBIX yaoOpeHui, moaydeHue,
coOupaHue, pacrno3HaBaHME€ M HU3Y4YEHUE CBOWCTB amMMuaka, IIPOBEJICHUE
KAue€CTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (ochaT-uOH U U3YUYEHUE MPU3HAKOB
UX IIPOTEKAHHUs, B3aMMOIEVCTBAE KOHIEHTPUPOBAHHON a30THOU KUCJIOTBI C MENIBIO
(BO3MO>KHO HCITI0JIb30BAaHUE BUJIEOMATEPUAIIOB), U3y4YeHUe Moenen
KPUCTAUNIMYECKNX PEmETOK anmasza, rpadura, dyiiepeHa, O3HAKOMIICHHE C
poLIecCOM  aACOpPOIMU  PAaCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOupaHue, paclio3HaBaHUE U HU3yuEHUE
CBOWCTB YTJICKHUCIIOTO Ta3a, MPOBEJICHUE KAaYeCTBCHHBIX PEaKIMii Ha KapOOHAT U
CUJIMKAT-UOHbl U H3YyYEHUE NPU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHUE C
NPOAYKIMEN CHUJIMKATHOM MPOMBINUIEHHOCTH, PELICHHE 3KCIIEPUMEHTAIbHBIX
3a1a4 1o TeMe «BaxHelie HeMETaIbl U UX COCIUHEHUSD.

MeTa/ibl 4 MX COeIMHEHU S

OO6m1as XxapakTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosiokeHuss B llepumogmueckor cucreme xumuuyeckux siemeHroB [, .
MenpneneeBa u ctpoeHusi aromoB. CTpoeHHE MeTalioB. MeTramndeckasl CBsi3b U
METAJUTMYECKasl ~ KpUCTA/UIMUecKas  pem€Tka.  DJICKTPOXUMUYECKUN Pl
HanpspKeHU MeTaiuioB. @U3NYecKne U XMMUYECKHE CBOWCTBAa MeTayioB. OOmue
crocoObl monyueHus: metamwioB. [loHSTHE O KOppO3UM METalIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Koppos3uu. CrnaBbl (CTajib, YyTYH, JIOPATIOMUHUMN,
OpoH3a) ¥ X MPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie MeTamibl: nosiokeHue B Ilepronuueckoil cucTeMe XUMUYECKUX
sanemeHToB Jl. . MenaeneeBa, CTpo€HHE MX aTOMOB, HAXOXKJICHUE B IPUPOJE.
du3nuecKkre U XMMUYECKUE CBOMCTBA (Ha mpuMepe Hatpusi U Kanusi). OKCUIbI U



TUAPOKCUABl HaTpus W Kanusa. lIpuMeHeHne 1IENOoYHBIX METALUIOB U UX
COEIMHEHUMN.

[IlenouyHo3eMeNbHBIE METaJIbl MarHui M KaJdblMK: MOJOXKCHHUE B
[lepnognyeckor cucreme xuMudeckux diaeMeHToB [[. 1. MenneneeBa, crpoenue
MX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3ndecKkne 1 XMUMAYECKHE CBOMCTBA MarHus
U Kaiblius. Baxknelmume coequHeHHs] KalblUs (OKCHUI, TUAPOKCHUI, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEeHUS!.

AJIIOMUHUI: TI0JI0)KeHUE B [lepuonueckon cucTeMe XMuMHYECKUX 3JIEMEHTOB
J. . Menneneesa, crpoeHue aroMa, HaxoKICHHE B npupone. Pusnveckue u
XUMUYECKHE CBOMCTBA aTtOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCUAA W THIAPOKCHUIA
AJFOMUHUSL.

Keneso: nonoxxenue B Ilepuoanueckoil cucteMe XMMUYECKUX 3J1EMEHTOB /1.
N. MenneneeBa, CTpOEHHME aToOMa, HAXOXJIE€HUE B npupoac. dPusnyeckue Hu
XUMUYECKUE CBOMCTBA kenne3a. OKCUIbl, TUIAPOKCUIbI U con xkenesa (1) u xenesa
(IIT), nx cocraB, CBOMCTBA U MOJTy4YCHUE.

Xumuyeckuii IKCnepumenm:

O3HAaKOMJIEHME ¢ oO0pasllaMd METaJUIOB M CIUIaBOB, HUX (PU3HMUYECKUMHU
CBOMCTBaMHU, U3YUYEHHUE  PE3YJIbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJb30BaHUE BUJECOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJEUCTBUS OKCHJIA
KaJIbIIUSI W HaTpus C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE BHUACOMATEPHUANIOB),
MCCIIEIOBAaHUE CBOMCTB KECTKOM BOJbI, IIPOLIECCA TOPEHHUS KEJIE3a B KUCIOPOJE
(BO3BMOXKHO  HCMOJIb30BAHUE  BUJIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAQYECTBEHHBIX PEAKIM/ HA WOHBI: MarHus, KajJabLHs, AJTIOMUHUS, [IMHKA, JKeJe3a
(IT) u xenesa (III), mequ (1), HaGnrOAEHUE M OMUCAHUE TIPOIIECCOB OKPAIIUBAHUS
IUIAMEHU HWOHAMHU HaTpHsl, Kajdus W Kalblus (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIeIOBaHNE aM(POTEPHBIX CBOWCTB T'MIPOKCHAA AIFOMUHUS
Y TUJIPOKCHUJA IIMHKA, PEUICHUE SKCIIEPUMEHTAIIBHBIX 3aj1a4u 1o TeMe «BakHeuume
METAJUIBI U KX COCTUHECHUS.

XuMus M OKpPYKAOLIAA cpeaa

BemecrBa u Marepuanbsl B IIOBCEAHEBHOM KU3HU 4eloBeKa. be3ornacHoe
MCIIOJIb30BaHUE BEIIECTB U XUMHUUYECKUX peakiuil B ObITy. [lepBas momoinb npu
XMMHUYECKUX 0KOraxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaroueh cpeipl (MpeaenabHasi I0MyCcTUMast
KOHIIeHTpaius Beulects, nainee — [1/IK). Poiap Xxumuun B pelmieHnn 3K0JIOrM4ecKux
poOJIeM.

Xumuueckuii IKcnepumenm:

u3yueHue oOpaslloB MaTepuasioB (CTEKJIO, CIUIABbI METAJIOB, MOJIMMEPHBIC
MaTepualbl).

Mescnpeomemmuoie ceasu



Peanuzanus MeXnpeIMETHBIX CBsI3ed NpU M3YyYEeHUM XUMHUM B 9 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIOJb30BaHUE KaK OOMIMX ECTECTBEHHO-HAYYHBIX
MOHATUMN, TaK U TOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU JJISI OTJICIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC TMOHATHSA: HAYYHBIH (DAKT, TUIIOTE3a, 3aKOH,
TEOpusl, aHajdu3, CHHTE3, KilaccupuKalusi, MepUOJUYHOCTh, HaOIIOJCHHE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIeNb, SBJICHHUE, IMAPHUKOBBIN
3 deKT, TEXHOTIOTUSsI, MaTEPUAITBI.

dusmuka: Mmartepus, aToM, O3JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKJIHI,
U30TOIbl, PaAHMOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUH 3apsi, MNPOBOJIHUKH,
MOJIYIPOBOJHUKH,  JIUAJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHUE BELIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTAIIIMYECKAs
pemérka, CruiaBbl, (pU3MUYECKHE BEIMYMHBI, CAMHULIBI W3MEPEHUs, KOCMUYECKOEe
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, CoMHIIE.

buonorusi: dbortocunres, npixanwe, OmMocdepa, IKOCUCTEMA, MHUHEPATHHBIE
yA00pEeHHs, MUKPO3JIEMEHTBI, MAKPO3JIEMEHThI, TMTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHbIE MOPOJBI,
MI0JIC3HbIE UCKOIAEMbI€, TOTIIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI 110
XNUMHHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBLIE PE3YJIbTATHI

JIM4HOCTHBIE PE3yJNbTaThl OCBOEHUS MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XO0J€ OOy4YeHUS XUMHH B €JUHCTBE Yy4deOHOU u
BOCIIUTATEJILHOM JIEATEIbHOCTH B COOTBETCTBUU C TPATULIMOHHBIMU POCCUUCKUMU
COIMOKYJIBTYPHBIMU UM JYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMH, TNPUHSITHIMU B
oOIllecTBe MpaBWJIaMH M HOPMaMH TOBEJCHHS U CIIOCOOCTBYIOT TpoIeccaM
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COIIMAIM3AIMN O0YHArOITNXCS.

JIngyHOCTHBIE  pe3yJbTaThl  OTPaXalrT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBaTbCS ~ CHUCTEMON TO3UTUBHBIX IIEHHOCTHBIX OpPUEHTAUUM U
pacuIMpeHue OnbITa ACSITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpUOTHYECKOr0 BOCIMTAHUSA:

LEHHOCTHOT'O OTHOUIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HACJEJIUI0, TOHUMAHUS 3HAUYCHUS XUMHUUYECKOM HAyKH B >KU3HU
COBPEMEHHOTr0 OO0IIecTBa, CIOCOOHOCTH BJIaJETh TOCTOBEPHOW HMH(OpMAaImein o
NEPEOBbIX JOCTUKEHUSIX W OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPONCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

NpEACTaBICHUS] O COLMAIBHBIX HOpPMax M TNpaBUiaX MEXKIUYHOCTHBIX
OTHOIIECHUHN B KOJUICKTHBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEeNOBATENLCKOM, TBOPYECKOM W APYrMX  BHJAAX
NEeSTEeIbHOCTH, TOTOBHOCTHM K Pa3HOOOpPa3HOM COBMECTHOM JEATEIBHOCTH MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIbHBIX 3aJ]lay, BBINOJHEHUH XUMHUYECKHUX
SKCIIEPUMEHTOB, CO3JJaHUU YU4E€OHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IIpollecce JTOM y4eOHOM JEATENbHOCTH, TOTOBHOCTHU
OIICHMBAaTh CBOE TIOBEJICHHME U TMOCTYIIKM CBOMX TOBApUIIEH C MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUSA MOCIEACTBHUI OCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUYECKHUE TMPEJCTABICHUSI O BEIIECTBE M XUMHYECKOW peakiivi,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHM M COCTAaBIIAIOLIUE
OCHOBY JIJISi TIOHUMAHUS CYIIHOCTH HAyYHOW KapTUHBI MHUpa, MPEJCTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOJBI, B3aWMOCBS3SX YEJIOBEKA C
IPUPOTHOM CPEIOH, O POJIM XMMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHbIE MOTHUBBI, HAIPABJICHHbBIC HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJMMBIC IS OOBSICHCHHUS HAOJI0MaeMBbIX IPOIECCOB M SBIICHHM,
MO03HABATENIbHOM, MH()OPMAIMOHHOW M YHUTATENbCKON KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOM paboThl C Y4EeOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATYPON, JIOCTYMHBIMH TEXHUUYECKHUMHU CpEeACTBAaMU HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

WHTEpeC K OOYyYEHHI0O M TO3HAaHWIO, JTIO003HATEIHHOCTh, TOTOBHOCTH H
CIIOCOOHOCTP K €aMOOOpa30BaHUWIO, TMPOEKTHOM W  HMCCIIEN0BATEIhCKOU
JESATETPHOCTH, K OCO3HAHHOMY BBIOOPY HAMpaBIEHHOCTH M YPOBHS OOy4YeHUS B
JTaJIbHCUIIIEM;

4) popMUpPOBaAHUSA KYJIbTYPbI 310POBb:

OCO3HAHME IIEHHOCTU JKW3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0pOBBIM 00pa3 >KU3HU, OCO3HAHHME IMOCIEICTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOJs, HAPKOTUKOB, KypeHHs),
HEOOXOJIUMOCTH COOMIOJICHUs] MpaBuia 0€30IMacHOCTH Tpu  OOpalleHun ¢
XUMHUYECKUMU BEIIECTBAMU B OBITY U pEaIbHON KU3HH;

5) Tpy10BOI0 BOCIIMTAHMS:

MHTEpEC K MPAKTUYECKOMY M3YyUYEHHUIO ITpodecchil U Tpyaa pa3uyHOTO poja,
YBAKEHHE K TPYyLy M pe3yjibTaraM TPYJOBOH IEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE MPUMEHEHHUS TMPEAMETHBIX 3HAHMM [0 XHUMHH, OCO3HAHHBIM BBHIOOP
WHMBUAYAJILHOU TPACKTOPUHU MPOJOHKEHUS 00pa30BaHUsl ¢ YUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHENTHON MPOo(heCCHOHATBHON JASATEIHPHOCTH U PA3BUTHS HEOOXOIUMBIX YMECHHM,
TOTOBHOCTH aJIalTUPOBATHCS B MPOGECCHOHATBHOM CPEIC;

6) 3K0J10rM4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKU 11€JIECO00pa3HOe OTHOIIEHHWE K MPUPOJIE€ KaK HCTOUYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIeCTBOBAHUSI, IOHUMAaHUE 1IEHHOCTH 3JJ0POBOr0 U
Oe3omacHOoro oOpa3a JKH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3ruecKoMy M TICUXMYECKOMY 3/I0pPOBbIO, OCO3HAHUE ILIEHHOCTU COOJIOACHUS
npaBui1 0€30MaCHOTO MOBEICHUS MTPU padOTe C BEIIeCTBAMU, a TAK)KE B CUTYalIUsX,
YIPOXKAIOIIKNX 3I0POBbIO U YKU3HU JIIOCH;

CIIOCOOHOCTH MPUMEHATHh 3HAHMS, MOJIydaeMble MPU U3YUYCHUH XUMHH, IJIS
pelIeHus 3a4a4, CBA3aHHBIX C OKPYKAIOIIEH IPUPOJHON CPENON, ISl TOBBILLICHUS
YPOBHSI  DKOJOTUYECKOM  KyJbTYpPhl, OCO3HaHUS TJIOOAIBHOIO  XapakTepa
SKOJIOTMYECKUX TPOOJEeM U MyTeW MX pPEIICHUs MOCPEACTBOM METOJOB XHUMMH,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B [O3HABATEIIHLHOM,
KOMMYHHKAaTUBHOW U COLMAIIBHON ITPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATBI

B cocraBe wmeTanpeaMETHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIE IS
dbopMupoBaHUs MHUPOBO33PEHHUS OOIEHAYYHbIE TMOHATUS (3aKOH, TEOpHs,
MPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPHIC
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpPEIMETax W TO3BOJISIOT Ha
OCHOBE 3HAaHUW U3 ATUX MPeaMETOB (HOPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTUHE MHpA, U YHUBEpCaJbHbIe yUeOHbIE NEUCTBUS (IO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIE), KOTOpble obOecrneunBaloT (OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO W OCYIIECTBICHUIO y4EOHOM
NEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE y4eOHbIE 1eHCTBUS

ba3zoBble 1ornyeckue AeicTBU:

YMEHHS HKCIMOJb30BaTh MNPHUEMBI JIOTMYECKOTO MBIIIJIEHUS IIPU OCBOCHUH
3HAHUU: PACKPBIBATh CMBICI XUMHUYECKUX MOHSATUN (BBIACIATh UX XapaKTEPHbIC
NpPU3HAKU, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMU MOHSTUSMH), UCHOJIb30BAThH
MOHATHS 1711 OOBSICHEHUS OTJICIbHBIX (PAKTOB M SBJICHHM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KJIACCU(PUKALMM XUMHUYECKUX BEIIECTB M XUMHUYECKHX DPEaKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIEACTBEHHBIE CBS3M MEXAY OOBEKTaMU M3y4YEHUS,
CTPOUTH JIOTUUECKUE PACCYXKICHUs (MHIYKTUBHBIC, JEAYKTUBHBIC, TI0O aHAJIOTHUH),
JieJaTh BBIBOJIbI M 3aKJIFOUYEHUS;

YMEHHE TMPUMEHATH B IMPOLECCEe INO3HAHUS TNOHATUA (NpeAMETHhIE U
MeTaIpeMEeTHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEMbI€ B XUMUH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TIPEACTaBICHUS —
XUMUYECKUN 3HAK (CUMBOJI DJEMEHTAa), XUMHUYecKas ¢opMyna W ypaBHEHUE
XUMUYECKON PEaKIUU — MPU PEIICHUHN Y4eOHO-TTO3HABATEIbHBIX 3a7a4, C YIETOM
ATUX MOJEIbHBIX MPEICTABICHUI BBIABIATh U XapaKTepU30BaTh CYIIECTBEHHbIC
MPU3HAKH W3Y4YaeMbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XMMHUYECKUX PEaKLUi,
BBISIBJISITh  OOLIME  3aKOHOMEPHOCTH, IPUYMHHO-CIEJACTBEHHBIE CBSI3M U
MPOTUBOPEUMS B U3YyUaEMbIX MIPOIECCAX U SIBIICHUSX.

ba3zoBble ucciaeaoBare/bCKue 1eiCTBUA:

YMEHHE HCIIOJb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUSA, a TaKXKe€ B KayeCTBE OCHOBBI JUisi (OPMHUPOBAHUSA THUIOTE3bI IO
MIPOBEPKE MPABWIHLHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

NpUOOpPETEHUE OMbITa [0 IUIAHUPOBAHUIO, OpPraHU3alMd U IPOBEICHUIO
YYCHHMUYECKMX JKCIIEPUMEHTOB, yMEHHE HaOII0JaTh 3a XOJOM IpoIriecca,
CaMOCTOSTENIbHO MPOTHO3UPOBATH €0 Pe3yibTar, GOpMyIupoBaTh 0000IICHUS U
BBIBOJIBI T10 PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIIECIOBAHUS, COCTABIATh OTUET
0 MpOJIeNIaHHOM padoTe.

Pabora ¢ uHpopmanmei:

yMEHUE BBIOMpATh, AHAIM3UPOBATH WU HWHTEPHPETUPOBATH HUHOOPMAIUIO
Pa3IMYHBIX BUJIOB U (HOPM MPECTABICHUS, MOJIyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHYECKOIO COJEpKaHUs, CIPABOYHbBIC
nocobusi, pecypcbl MHTepHeTa), KPUTUUECKH OIIEHUBATh MIPOTHUBOPECUUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHHE MPUMEHATh Pa3INYHbIE METOJbl W 3alpOoChl MPU MOMCKE U OTOOpE
uH(OpPMAIIMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JJis BBINOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/a4 OMpPeNeIEHHOTO THIIA, TPUOOPETEHHE OIbITa B
o0JacT UCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHA,
OBJIaJICHUE KYJIbTYpPO aKTUBHOT'O MCIOJIb30BAHUS PA3IMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSTENIbHO BBIOMPATh ONTUMAILHYIO (JOPMY MpeCTaBICHUS HHPOPMAIINH U
WUIIOCTPUPOBATh pEIIaeMble 3aJa4d  HECIOXXHBIMU CXEMaMH, JuarpaMMaMu,
apyrumu ¢popmamu rpaduki 1 UX KOMOMHALUSAMU;

YMEHHE HCIOJb30BaTh U AaHAJIM3UPOBATh B Ipolecce Y4YeOHOH W
UCCIIEJIOBATEIBCKOM N1eATEIbHOCTH MH(MOPMAIMIO O BIUSHUHM NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SMCTBa W TPAHCIOPTa HA COCTOSIHUE OKpYXaloled NPUPOIHON
Cpebl.

KoMMyHUKaTHBHBbIEC YHHBEPCAJIbHbIC YYeOHbIEC 1eHCTBHSA:

yMEHHUsI 3aJilaBaTh BOINPOCHI (B XOJie Juanora v (WJIH) JIUCKYCCHUHU) IO
CyLIeCTBY  0OcCyXIaeMoil  TeMbl, (OpPMYyJIHpPOBaTb CBOM  MPEAJIOKEHUS
OTHOCUTEJILHO BBIMOJIHEHUS TPEAJIOKECHHON 3a/1a4u;

YMEHHsSI ~ TPEACTaBISITh  TOJYYEHHBICE  PE3yNbTaThl  IO3HABATEIbHOM
JESTeIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JeNaTh MPE3CHTALHUI0
pe3yJIbTAaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIEpUMEHTa (71a00paTOPHOTO OIbITa,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MTPOEKTA);

yMEHUsT y4eOHOro COTpYyJHUYECTBA CO CBEPCTHHMKAMU B COBMECTHOMU
MO3HABATEIbHOM W MCCIIEJIOBATENICKON  JEATENBHOCTH TMPH  PEIICHUU
BO3HUKAIOIIMX MPOOJIeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBAHUSA
no3unuil (00cyxaeHus, oOMEeH MHEHHUSIMH, «MO3TOBbI€ IITYPMbD», KOOPAUHALIUSA
COBMECTHBIX JICHCTBUM, OIpEAeIeHHEe KpUTEPUEB IO OLEHKE KayecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PeryasiTuBHbIe YHUBepPCaJIbHbIE YUeOHbIe AeiicTBHUS:

YMEHHE CaMOCTOSATEIbHO OMPEACNATh LENH JEATEIbHOCTH, IJIaHHUPOBATh,
OCYIIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
JeATEeIIbHOCTh, BBIOUpaTh Hanbosee d3(PEeKTUBHBIE CIIOCOOBI pelIeHUs YUYeOHBIX U
MO3HABATENbHBIX 3a/1a4, CAMOCTOSITENIBHO COCTaBIATh WM KOPPEKTUPOBATH
IPEUIOKEHHBIA AJITOPUTM  JIEMCTBUM TPHU BBINOJHEHUM 3aJaHUM C Y4ETOM
MOJTyYeHUs! HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIHSIX,
OLICHUBATh COOTBETCTBHUE IOJYYEHHOIO pe3yJibTaTa 3asBIICHHOM IIeNM, yMEHUE
UCIIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33JIaHUN.

IMNPEJMETHBIE PE3YJIBTATbDI

B cocraBe mpeaMeTHBIX pe3ydbTAaTOB IO OCBOCHHUIO 005A3aTE€IHHOTO
colepKaHUs, YCTAHOBJIEHHOTO JJaHHOW (denepanbHOW pabodeil mporpaMMonu,
BBIJICJIAIOT: OCBOCHHBIE OOYYaIOIIMMHUCS Hay4yHbIE€ 3HAHUSA, YMEHHUS U CIIOCOOBI



nercTBUl, crnenuduUecKue IS IpeAMeTHOHM oOnacth  «XUMHUS», BHUIBI
JNEATEIbHOCTH IO  MOJYyYEHUI0 HOBOIO  3HaHWs, €ro HHTEpIpETalnH,
npeoOpa3oBaHUIO U TPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIUSX.

K xonIy oOydenus B 8 kj1acce mpeIMeTHBIE Pe3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YJAIOIITXCSI YMCHHUIA:

e PAacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKHX ITOHATHUH: aTOM, MOJIEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOHAs), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAss Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO dJIeMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCIIOTa, OCHOBAaHHE, COJb, JJIEKTPOOTPULIATEIIBHOCTb, CTENEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCuuKalus peakluuid: peakiuu
COCMHECHUSA, PEAKIMU PA3JIOKECHUSA, PEAKIUU 3aMEIICHUs, PEAKLHNHU
oOMeHa, 3K30- ¥ SHJOTCPMHUUYECKHUE PEAKIINH, TETUIOBOK IP(HEKT peakiui,
AIpO aTOMa, HJIEKTPOHHBINA CIIOM aroma, aToMHas OpOuTaNb, PaaNyC
aTomMa, XMMHYECKas CBS3b, MOJSPHAS U HEMOJSIpHAs KOBAJICHTHAs CBA3b,
WOHHAs CBsI3b, UOH, KATMOH, aHMOH, PacTBOpP, MAaccoBas J0Js1 BEIIECTBA
(IpolieHTHAs! KOHILIEHTPAIKs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHWYECKHX IOHATHUH U
MPUMEHSTh 3TU NOHATHUS MPU OMKMCAHUY BEIECTB U UX MPEBPAILLICHUII;

e HCIOJNBb30BAaTh XHWMHUYECKYID CHUMBOJMKY Ui COCTaBJIeHHS (HOPMYT
BELIECTB U YPABHEHUN XMUMUUYECKUX PEAKLINM;

e ONpENENATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHCHMSIX,
CTENIEHb  OKHCJEHUS  DJJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MIPUHA/JIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIACCy COEAUHEHUN 110
dbopmynam, BHJ XUMUYECKOM CBsI3M (KOBAJIGHTHAas W MOHHAs) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpbiBaTh cMbIci [lepuonnueckoro 3akona J[. M. Menaeneesa:
JIEMOHCTPUPOBATh IMOHUMAHUE NEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT MX MoJjoxeHus B Ilepuoaumueckoil cucreme,
3aKOHOB COXPAHEHHUSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHAa ABOraapo;

e ONHUCHIBATh W XapakTepu3oBaTh TaOMMuHYI0 ¢opmy Illepuomnyeckoit
CUCTEMBl XMMHMYECKUX DJJIEMEHTOB: pa3JIndyaTh IIOHATHS  «TJIABHAS
noArpynmna (A-rpynna)» u «modoyHas noarpymnma (b-rpymnma)», Manbsie u
OOJIbIIIE TIEPUOJIbI, COOTHOCUTh OO0O3HAUCHUs, KOTOPhIE HUMEIOTCA B
tabmmme «llepuogmueckass cucrema xuMmmueckux saementoB JI. .
MenzaeneeBay € 4YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS AaTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij s/pa, 00IIee YICIO dJIEKTPOHOB
U pacrpeesieHle UX MO0 JIEKTPOHHBIM CII0SIM);

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 4YMCIly M COCTaBYy YYAaCTBYIOIIMX B PEAKIUU
BEIIECTB, 10 TEIJIOBOMY 3PPEKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIMHME XMMHUYECKHE CBOWMCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, MOJTBEPXKAAsi OMUCAHUE MMPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLINM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOXHOCTHM MPOTEKAHUS XUMHUYECKUX IMPEBpALICHUN B
Pa3TUYHBIX YCIOBUSX;

BBIYKCIIATh OTHOCHUTEJIbHYIO MOJIEKYJSIPHYIO H  MOJISIPHYIO  MacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOr0 »3JIeMEHTa 10 (opmyJie
COCIMHEHH S, MaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaKIUu;

MPUMEHSTH OCHOBHBIE ONEpPALMUA MBICIUTEIBHON JIEATEIbHOCTH — aHAJINU3
U CHUHTE3, CpaBHEHHUE, 0000IIeHHUE, CHUCTEMATU3allMI0, KilacCU(HUKAIHIO,
BBISIBJICHUE TMPUYUHHO-CIEACTBEHHBIX CBSI3€M — Ui U3y4YEHUS CBOMCTB
BEIIECTB U XHUMHUYECKHX PpPEaKLHM, €eCTEeCTBEHHO-HAyUYHbIE METObI
MO3HAHUA — HAONIOJCHHWE, W3MEpEHUEe, MOJCIHPOBAHUE, JKCIEPUMEHT
(peasbHBIM U MBICIICHHBIN );

CJIEIOBaTh  IMPABWIAM  TOJB30BAHUS  XHUMHUYECKOM  MOCYHOM U
nabopaTopHbIM 000pYy/IOBaHHWEM, a TakKe TMpaBWiIaM OOpameHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMU MO BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO TOJYYEHUIO U COOMpPAHMIO
ra3oo0pa3HbIX BeIIEeCTB (BOJOpOAa M KHUCJIOPOJa), MPUTOTOBIICHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JIOJIEM PACTBOPEHHOI'O BEIIECTBA,
IJIAHUPOBAaTb M MPOBOJUTH  XMUMHUYECKHE  AKCIEPUMEHTHl IO
pacrio3HaBaHHUIO PACTBOPOB LIEIOUEH M KUCIOT C MMOMOUIBI0 MHJIUKATOPOB
(;makmyc, dheHondTanenH, METHIOPAHK U JPYTHUe).

K koHIy 00yudeHus B 9 kjacce npeIMeTHbIE Pe3yJIbTaThl HA 0230BOM YPOBHE
JIOJHKHBI OTPaXkaTh C(OPMUPOBAHHOCTH Y 00yUYaIOIIUXCSI YMEHUI:

PacCKpbIBaTh CMBICH OCHOBHBIX XUMHYECKHUX MOHATHUN: XHWMHWYECKHAU
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHWOH, IIPOCTOE BELIECTBO,
CJIIOKHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIICHb
OKHUCJIEHHS, XUMUYECKasl peaKkusi, XUMUYECKasl CBA3b, TEIJIOBOU 3P (DeKT
peakuu, MOJb, MOJSIPHBIM  00BEM,  PAcTBOp,  DJICKTPOJIHTHI,
HEDJIEKTPOJIUTBI, DAJIEKTPOJIMTUYECKAsT IUCCOLMALMUA, PEAKLHUH HOHHOIO
oOMeHa, Karajau3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEaKIMHM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIUH,
OKHCIIUTENb,  BOCCTAHOBUTENb,  OKHUCIEHHE W  BOCCTaHOBJICHHUE,
ajuiotTponusi, aMm(pOTEpHOCTh, XUMHUYECKasi CBS3b (KOBaJICHTHAs, MOHHAs,
METaJJIMYEeCKas), KpUCTANIMYECKasi pemerka, KOppo3us METaJlIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakluu, MpeaebHO JOMyCcThUMas
koHuentpamusa [[/IK BemecTsa;

WUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHU U
MPUMEHSITh 3TU TOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAILICHUI;
UCIIOJB30BaTh XHUMHUYECKYIO CHMBOJIUKY JUISl COCTaBJIeHUS (opMyll
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKLUN;

ONPENEIATh BaJICHTHOCTh U CTEIEHb OKUCJIEHUS XUMUYECKUX 2JIEMEHTOB B
COCIMHEHUAX PpAa3JIMYHOrO COCTaBa, IPUHAIEKHOCTh BEIIECTB K
ONpeaeNéHHOMY KJacCy CO€IMHEHUW 1o (opmyiaM, BUA XHUMHYECKOM
CBs3W (KOBaJICHTHAs, WOHHAsl, METaJUIMYEeCKas) B HEOPraHHUYECKUX
COCIMHEHHUSX, 3apsijl MOHA M0 XUMUYECKON (opMyIie, XapaKkTep Cpelbl B
BOJHBIX PAacTBOPAX HEOPraHUYECKUX COCIMHEHUM, THUIl KPUCTAJUITMYECKON
PELIETKA KOHKPETHOT'O BELIECTBA;

packpeiBath cmbich llepmogmueckoro 3akona J[. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHMMaHUE: OIUCHhIBaTh W XapaKTepHU30BaTh
tabmunyio Gopmy [lepuoanueckoil CUCTEMbl XUMHYECKHX D3JIEMEHTOB:
pasznuyaTh MOHATUSA «TJaBHag noarpynmna (A-rpynmna)» M «mnobodyHas
noarpynna (b-rpynmna)», manble u OoJblue MEPUOIbI, COOTHOCHUTH
00O3HAYEHHUSA, KOTOpbIE HMEIOTCS B TEPUOAMYECKON Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHHUS  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB M 3apsj sApa, o0OIlee YUCIO DJIEKTPOHOB U
pacnpeneieHue WX 10 DJEKTPOHHBIM CJIOSIM), OOBACHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB DJIEMEHTOB U UX COCIMHEHUU B
npejenax MajblX NEPUOJOB U TJIaBHBIX MOATPYMI C YUETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(PUIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBYy Y4YAaCTBYIOIIMX B peaKIUU
BEIIECTB, MO0 TEIIOBOMY 3P (HEKTy, 0 U3MEHEHUIO CTEMEHEH OKUCICHUS
XUMUYECKUX IJIEMEHTOB);

XapaKkTepu3oBaTh (OMHUCHIBATh) OOMIME W Crenu(PUUIecKue XUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOHBIX BEIIECTB, MOATBEPXKAAsl OMHCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKUN;

COCTaBJSITb YPABHEHUSI BJIEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJHBIE U COKPALLIEHHBIE YPABHEHHUS PEAKLIMil HOHHOTO



oOMEHa, ypaBHEHUS peakluid, TMOATBEPKIAIOMIUX CYIIECTBOBAHHE
TCHETUYECKOW CBSI3U MEXK]y BEIIECTBAMH PAa3INIHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIIHTEIbHO-BOCCTAHOBUTEIBHBIX PEaKITUi
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCa ATUX PEaKIIHA;
MPOTHO3WPOBATh CBOWCTBA BEMIECTB B 3aBUCUMOCTH OT WX CTPOCHHUS,
BO3MOXKHOCTH TPOTEKAHUS XWMUYECKHX TMPEBpAIICHUN B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO  MacChl
BCII[ECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO JJIEMEHTa 1o (dopmylie
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOIUTEH PACUETHI
110 YPaBHEHHUIO XUMUYECKOU PEAKIINH;

coOMroaTh  MpaBWiIa  MOJIb30BAHMS ~ XUMHUYECKOW  MOCYIOoM U
7a0opaTopHbIM  O0OpYJIOBaHMEM, a TaKXke TmpaBujia oOpaleHus ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSMH TIO BBITTOJIHCHHIO
7a00paTOPHBIX XUMUYECKUX OIBITOB TIO TOJYYEHHUIO U COOMPAHHIO
ra3000pa3HbBIX BEIIECTB (aAMMHAKa U YTICKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIHMH, IOATBEPKIAIOIMINEC  KAYSCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUI-, OpOMU-,
uonua-, kapobouat-, ocdar-, cuiamkar-, cynbdar-, TUIPOKCHUI-HOHBI,
KaTMOHbI aMMOHHUS W HMOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpax HEOPTaHMUYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OIEPAIUUA MBICTUTEIHPHONU NEITCIbHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHUE, OO0OOIlEHHE, CHUCTEeMATU3allMI0, BbISIBJICHUE
MPUYUHHO-CJICICTBEHHBIX CBA3€H — JJIsi W3Y4YEHHUs CBOWCTB BEIIECTB U
XAMHYECKUX PEAKIHMid, eCTECTBEHHO-HAYyYHBIE METOABl TO3HAHHS —
HaOIO/IeHUE, M3MEPEHHEe, MOJCITUPOBAaHUE, IKCIEPUMEHT (peajbHBbIA H
MBICIICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHHUE
8 KIIACC

Ne
n/n

HaumenoBaHue pa3jie/ioB u
TeM MPOrpaMMBbl

Kosaun4yectBo 4yacos

JIeKTPOHHBIe (HH(POBHIE)
KoHnTpoibHbIe IIpakTHYeckue
Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI

Pasznea 1. IlepBoHayaibHbIe XUMHUYECKHE TIOHATHUS

1.1

1.2

Xumust — BaxkHas 00J1acTh
€CTECTBO3HAHUS U
IIPAKTUYECKOU JEeATEIbHOCTH
YeJI0BEKa

BeiectBa 1 XumMuueckue
peaknuun

Uroro no pazgeny

bubmuoreka [{OK
https://m.edsoo.ru/7f41837¢

Pa3pnen 2. BaxkHeiiune npeacTaBuTe M HEOPraHMYECKUX BeLeCTB

2.1

2.2

23

24

Bosnyx. Kucnopon. Ilonsarue
00 oxcumax

Bonopoa. [lonstue o kucnorax
U COJISIX

Bona. PactBopsl. [Tonstue 06
OCHOBaHUSX

OCHOBHBIE KJTACChI
HEOPraHUYECKUX COCINHEHUI

Hroro no pazneny

15 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢
20
6 bu6moreka [JOK
https://m.edsoo.ru/7f41837¢
2 1 bubmuoreka [{OK
https://m.edsoo.ru/71f41837¢
5 1 1 bubmnoreka [IOK
https://m.edsoo.ru/7f41837¢
1 1 1 bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢
30

Pasnen 3. [lepuoanueckuii 3axon u [lepuoguveckasi cucrema xumnueckux 31eMeHToB /. . MenneneeBa. CTpoeHne aToMOB.

Xumuuyeckas ¢Bsizb. OKHCJIUTEIbHO-BOCCTAHOBHUTE/IbHbIE Pe€aKkIuu



[lepuoauueckuii 3aK0H U
[lepuoanueckas cucrema

31 XUMHYECKHX d1eMeHTOB JI. H.
MenneneeBa. CtpoeHue atoma
XumMudeckas CBS3b.

3.2 OKuCIUTEIbHO-

BOCCTAaHOBUTCIIBHBIC PCaKIINN

Uroro no pazgeny

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

15

68

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

Bbu6mmorexka [JOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢




9 KIIACC

Ne i/

Pazgea 1.

1.1

1.2

1.3

HaumenoBaHue pa3ie/ioB U TeM
NMPOrpamMMbl

BemecTBo M XMUMHYeCKHE peaKIIUU

[ToBTOpEeHMe U yriayOneHue 3HaHu|
OCHOBHBIX Pa3ZeiIoB Kypca 8 Kilacca
OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX
peaxkuui

BJ'ICKTpOJ'II/ITI/I‘IeCKaH Jucconuanms.
XUMHYecKHe peaKknuu B paCTBOpax

Uroro no pazgeny

Pazgea 2.

2.1

2.2

23

24

HemeTanabl 1 UX coeTUHEHUS

OO0m1as XxapaKTepUCTUKa XUMHUYECKUX
sneMeHToB VIIA-rpynmsl. ["anorenst
OO01mas xapakTepuCTHKa XUMUIECKUX
aneMeHToB VIA-rpynmnsl. Cepa u eé€
COEJIMHEHUs

O6IJ_[8.$I XapPaKTCPUCTHKA XUMHUYCCKUX

aneMeHTOB VA-rpynisl. A30T, pochop 1 ux

COCIMHEHUS
OO61mas xapakTepUCTHKa XUMUYECKUX

sneMeHToB [VA-rpynmnsl. Yriepon u
KPEMHUI U UX COCAUHECHUS

Uroro no pazgeny

KoanuecTBo 4acoB

Beero KonTpoJsbHbie

padoThI

5 1
4

8 1
17
4
6
7

8 1
25

IIpakTHYeckue
padoThI

JJIeKTPOHHbIE
(un¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41a636

bubmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [JOK
https://m.edsoo.ru/7f41a636

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636




Pa3gen 3. MeTa/sibl M UX COeTUHEHUS

3.1 OO1re cBOMCTBA METAIIIOB

3.2 Baxueiinime MeTaisl U UX COSTUHEHUS

Uroro no pazgeny

Pa3znen 4. Xumus u oxkpy:xaomas cpeaa

4.1 BeniecTBa 1 maTepuanbl B )KU3HU YEJIOBEKA
Uroro no pazgeny
PesepBHOE Bpems

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

20

68

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41a636

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bubmoreka [JOK
https://m.edsoo.ru/7f41a636




IHOYPOYHOE IINTAHUPOBAHMUE
8 KIIACC

KonnyecTBo yacos DJIEeKTPOHHBIE
Ne Hara nugposbie
Tema ypoka Kontpoasubie | IlpakTuuyeckue
n/n Bcero U3YYeHHS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| [Ipenmer xumuu. Poiap XuMuu B )KU3HU | bubnmoreka [JOK
yeoBeka. Tena u Bemecrsa 02.09.2025 | https://m.edsoo.ru/ff0d210c
2 IToHsiTHe 0 METO/1aX MO3HAHUS B XUMUU 1 bubmorexa TIOK
A 04.09.2025 | https://m.edsoo.ru/ff0d227¢
[Tpaktrueckas padota Ne 1 «IIpaBuiia
3 paboThl B 1a00paTopun U MPUEMBI | | bu6nuoreka IIOK
oOparieHus ¢ 1a00paTOPHBIM 09.09.2025 | https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 UYuctele BemecTBa U cMecu. CriocoOsl | bu6mmoreka [{JOK
paszaeneHus cMecen 11.09.2025 | https://m.edsoo.ru/ff0d26ca
[TpakTudeckas padora Ne 2 «Pa3nenenue
5 cMmecel (Ha mpuMepe OYUCTKH 1 bubmorexa [TOK
. PHMED 16.09.2025 | https://m.edsoo.ru/ff0d28c8
MTOBAPEHHOM COJIN)»
6 ATOMEBI ¥ MOJICKYJIBI 1 bubmmorexa [IOK
Y 18.09.2025 | https://m.edsoo.ru/ff0d2a6¢
7 XUMHUUYECKHE 3JIEMEHTBI. 3HAKH 1 bubmorexa [JOK
(CUMBOJIBI) XMMHUYECKHX DJIEMEHTOB 23.09.2025 | https://m.edsoo.ru/ff0d2be8
8 [IpocThie u C0KHBIE BEIIECTBA 1 bubmorexa TIOK
P - 25.09.2025 | https://m.edsoo.ru/ff0d2a6c¢
9 ATOMHO-MOJIEKYJISIPHOE YYEHHE 1 bubmorexa HOK
AP 4 30.09.2025 | https://m.edsoo.ru/ff0d2d50




3aKoH MOCTOSTHCTBA COCTaBa BEIIICCTB.

10 Xumuueckas popmysa. BameHTHOCTB bubmmorera [JOK
02.10.2025 | https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHUYECKUX 3JIEMEHTOB
1 OtHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OtHocuTeNnbHAsE MOJIEKYJIIpHAs Macca 07.10.2025 | https://m.edsoo.ru/ff0d323c
12 MaccoBas 10711 XUMHAYECKOT0 JIEMEHTa B bubmmorexa [JOK
COCTUHEHUN 09.10.2025 | https://m.edsoo.ru/ff0d350c¢
13 KonunuecTtBo BemectBa. Mosb. Mosnsipras bu6muoreka [IOK
Macca 14.10.2025 | https://m.edsoo.ru/ff0d5230
14 PuznyecKne 1 XUMUYECKHUE SIBJICHUS. bu6mmoreka [{JOK
XuMurueckas peakuus. 16.10.2025 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycia0BUsI IPOTEKAHUS bubmumoreka [IOK
XUMHUYECKUX PEaKIui 21.10.2025 | https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHHUsI MacChl BELIECTB.
16 XUMHUYECKUE YpaBHEHHUS. bubmumoreka [IOK
T.P. «3akoH coXpaHEHHUs MaCChl 23.10.2025 | https://m.edsoo.ru/ff0d3b88
BEIIIECTBY
Brruncnenust kKoaudecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSIM XUMHUYECKUX bubmorexa HOK
. 06.11.2025 | https://m.edsoo.ru/ff0d5708
peakiuit
Krnaccudukanus XuMHIECKUX peakiui
13 (coenuHeHus, pa3noKeHHs, 3aMELICHUS, bubnmoreka [JOK
oOMeHa) 11.11.2025 | https://m.edsoo.ru/ff0d3f34
T.P. Tunbl XUMHYECKUX PEAKIIUU.
M. B. JIOMOHOCOB — y4€HBIi1-
19 sHIMKIoneaucT. O000IICHHE 1 bubmmorexa [JOK
cUCTEeMAaTHu3alus 3HAHUI 13.11.2025 | https://m.edsoo.ru/ff0d40c4




Kontponbnas padota Nel o reme

bubmuoreka [JOK

20
«BelecTBa 1 XUMHYECKUE PEAKITUI 18.11.2025 | https://m.edsoo.ru/ff0d4290
Bo3nyx — cMmech raszos. CocraB BO3ayxa.

21 Knci}(; OJl — DJIEMEHT U IPOCTOEC v bubnnorexa LIOK

oA p 20.11.2025 | https://m.edsoo.ru/ff0d448¢
BelrecTso. O30H
dusnueckre U XUMUYSCKHUE CBOMCTBA
22 KHCII0po/ia (peakMyi OKUCIICHUS bubmmorexa LHOK
pota (peart : 25.11.2025 | hitps://m.cdsoo.ru/ff0d4614
ropenue). [lorstue 00 okcumax
CriocoOblI 1mosTyueHHs KUCIOpOAa B
23 J1a00PaTOPUU U IIPOMBIIIIIIEHHOCTH bubnmnorexa LIOK
patop p ' 27.11.2025 | hitps:/m.edsoo.ru/ff0d497a
[IpumeHeHne kucnopoaa
TennoBoit 3 ekt xumMudeckoit peakiumy,
MOHSITUE O TEPMOXUMUYECKOM

24 aBHECHHH, DK30- U SHIOTCPMHUUCCKUX bubnnorexa LIOK
P ’ AOTED 02.12.2025 | https://m.edsoo.ru/ff0d4790
peaKIusX.

T.P. «BrlaeseHue U OTJIOMICHUS TEINIa)
Tonnuso (He(dTH, Yrojb U METaH).
25 3ar 513H€I§I/qu};03 yxa CIIOCOOBI iro bubnnorexa LIOK
P AR, 04.12.2025 | https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAICHUS
ITpakTuyeckas padora Ne 3 o Teme
26 «[Tonydyenue u codbupanue KUCIOpoaa bubmmorexa TTOK
Y " P poAd, 09.12.2025 | https://m.edsoo.ru/ff0d4ae2
M3YUYEHUE €ro CBOMCTBY»

7 Bonopon — anemeHT u npoctoe bu6nuoreka IIOK
BelecTBo. Haxoxaenue B npupoae 11.12.2025 | https://m.edsoo.ru/ff0d4dd0
dusndeckue U XUMUYECKHIE CBOMCTBA

)3 Bojopoaa. [I[pumenenne Bomopoaa bubnmoreka [JOK

16.12.2025 | https://m.edsoo.ru/ff0d4dd0




bubmuoreka [JOK

29 Honsrie 0 KHesoTax 1 coMix 18.12.2025 | https://m.edsoo.ru/ff0d50d2

30 Crioco0bl TosTy4eHust BOAOPO/Ia B bubnmoreka [JOK
naboparopun 23.12.2025 | https://m.edsoo.ru/ff0d4dd0
[Tpaktuyeckas padora Ne 4 o Teme

31 «ITonydenne u coOMpaHKe BOIOPOIA bubmorexa HOK

Y o P AOPOAE, 25.12.2025 | https://m.edsoo.ru/ff0d4f42
W3Y4YEHUE €ro CBOMCTBY»

0 MossipHblii 00bEM ra30B. 3aKOH bu6nuoreka IIOK
ABoraapo 30.12.2025 | https://m.edsoo.ru/ff0d542¢
Brrancnenus o0pEMa, KoMaecTBa

33 BEIIECTBA ra3a [0 €ro N3BECTHOM bubmorexa TIOK

. .. Y 13.01.2026 | https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIIECTBA WIH 00BEMY
Boraucienus 00EMOB Ta30B 110

34 ABHEHUIO PEaKIIMM HA OCHOBE 3aKOHA bubmmorexa [JOK
b .. peait . 15.01.2026 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHHI T'a30B

35 dusnyeckue U XUMUYECKHE CBOMCTBA bubnuoreka [JOK
BOJIEI 20.01.2026 | https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanui. [Tonstue 00 bubmmorexa [JOK
WHJIUKAaTOpax 22.01.2026 | https://m.edsoo.ru/ff0d59¢2
Bopa kak pactBopurens. HaceleHnnsie u

37 HEHACBILLIEHHBIE paCTBOPBL. MaccoBast bubnmnoreka [JOK
JI0JIsI BEILIECTBA B PACTBOPE. 27.01.2026 | https://m.edsoo.ru/ff0d5b40
T.P. «IlepechllieHHBIN pacTBOP»

ITpakTuyeckas padota Ne 5 o Teme
«IIpuroroBiieHrE PaCTBOPOB C
38 or pe eNnEéHHOU MaI(jCOBOﬁp oJiei bubmorexa [TOK
pel A 29.01.2026 | https://m.edsoo.ru/ff0d5eba

PacTBOPEHHOI'O BEILIECTBA»




Kontponbnas padota No2 o teme

bubmuoreka [JOK

39
«Kucnopoa. Bogopoxn. Boga» 03.02.2026 | https://m.edsoo.ru/ff0d6342
Oxkcuapl: cocTaB, KiIaccudukaus,
40 HOMEHKJIaTypa bubmumoreka [IOK
T.P. Knaccel HeOpranmueckux 05.02.2026 | https://m.edsoo.ru/ff0d664e
COCTMHEHHH (OKCH/IbI)
[TonydyeHnue u XuMHYECKHUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmorexa [IOK
’ P 10.02.2026 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHHS: COCTaB, KJIacCU(DUKAIIHS,
4 HOMEHKJIATYPBI. bubmumoreka [IOK
T.P. Kitaccel HEOpraHU4ECKUX 12.02.2026 | https://m.edsoo.ru/ff0d67ca
COCTMHECHHH (TUAPOKCHIBI)
ITonyuyeHue u XMMHUYECKUE CBOMCTBA
43 OCHOBAHHM. bubmuorexa [JOK
T.P. «OcnoBanus. TemnoBoi a¢dext 17.02.2026 | https://m.edsoo.ru/ff0d67ca
peakuuu. Peakiust HeUTpaau3anum»
Kucnotsr: cocras, kinaccudukarus,
44 HOMEHKJIaTypa bu6mmoreka [IOK
T.P. Kitaccel HEOpraHU4ECKUX 19.02.2026 | https://m.edsoo.ru/ff0dfee2
COCTMHEHHU (KHCIIOTHI)
45 ITonyuyeHue u XMMUYECKUE CBOMCTBA bubmuoreka [IOK
KHUCJIOT 24.02.2026 | https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATYpa,
CHOCOOBI MOJTYYEHUS, XUMHUYECKHE
46 cBOHCTEA bubnmnoreka [JOK
26.02.2026 | https://m.edsoo.ru/00ad9474

T.P. Knaccel Heopranuueckux
COEIMHEHMH (coun)




[TpakTrueckas padota Ne 6. Permenue
SKCIIEPUMEHTAIbHBIX 33/1a4 10 TEME

bubmuoreka [JOK

47
«OCHOBHBIE KJIACChl HEOPraHMYECKHUX 03.03.2026 | https://m.edsoo.ru/00ad9b7c
COEIUHEHUN
43 ['eneTnueckas CBA3b MEXIY KJIACCAMHU bu6mmoreka [{JOK
HEOPraHWYECKUX COCTMHEHUN 05.03.2026 | https://m.edsoo.ru/00ad9a50
bubnuorexa [JOK
49 00600 7
OOTHCHIE H CHCTEMATHSATIMA SHARMH 10.03.2026 | https://m.edsoo.ru/00ad9cb2
Konrtponsnas padora Ne3 o reme
50 "OCcHOBHEIE KJIACCHI HEOPTaHUYECKUX bubnnorexa LIOK
on P 12.03.2026 | https://m.edsoo.ru/00ad9¢ela
COeIUHEHNI
[TepBbie MOMBITKY KIaCCHPUKAITUU
51 XUMHUYECKHUX d1eMeHTOB. [onsTue o bubmmorexa LOK
' 17.03.2026 | https://m.edsoo.ru/00ad9ffa
IpyIIax CXOAHBIX HJIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuonnueckas
but6mmoreka [JOK
52 CHCTeMa XMMHYECKHX 31eMeHTOB /I, H.
19.03.2026 | https://m.edsoo.ru/00ada52¢
Menneneena
53 Ilepuonpl, TpyIIIEL, 11O TITTBI bubmmorexa HOK
PHOJBL TPy - HOAPY 24.03.2026 | https://m.edsoo.ru/00ada52¢c
54 Ctpoenue atomoB. CoCcTaB aTOMHBIX bubnmoreka [JOK
saep. M3oTomsl 26.03.2026 | https://m.edsoo.ru/00ada342
CtpoeHue 3MeKTPOHHBIX 000JI0YEeK
55 aToMoOB 31eMeHTOB lleprognaeckoit bubmmorexa LOK
pHOA 07.04.2026 | https://m.edsoo.ru/00ada6bc
cuctemsl J[. 1. Mennaeneena
XapaKTepuCcTUKa XUMUYECKOTO 3JIEMEHTA
56 1o ero noJjioxkeHuro B [lepuoanueckon bubnmnorexa [JOK
cucteme /1. 1. MenpaeneeBa 09.04.2026 | https://m.edsoo.ru/00ada824




3nauenue [lepuoandeckoro 3akoHa aJist
pa3BUTHS HAyKH U nipakTuku. [{. .

bubmuoreka [JOK

57
MeunneneeB — y4€HbIM, IEJAror U 14.04.2026 | https://m.edsoo.ru/00ada96¢
rpaxJIaHuH
PesepsuEbIil ypok. O0001IIEHNE 1
58 CI/ICTIe)MaTI/ISZ pn;{ :«sHaHI/H7IIu / bubmorexa IIOK
. 1 16.04.2026 | https://m.edsoo.ru/00adb33¢c
Bcepoccuiickas mpoBepouHas pabota
KonTponbhas padora Ne4 no teme
59 «Ctpoenue atoMa. XuUMHYecKas CBI3b» / bubmmorexa I1OK
P . ' 21.04.2026 | https://m.edsoo.ru/00adb486
Bcepoccuiickas mpoBepouHas padboTa
60 DNEeKTPOOTPHUIIATEITFHOCTH ATOMOB bubnmoreka [JOK
XUMHUYECKUX DIJIEMEHTOB 23.04.2026 | https://m.edsoo.ru/00adaab8
61 HWonnas xumMuueckas CBsI3b Bubmorexa IIOK
28.04.2026 | https://m.edsoo.ru/00adac34
6 KoBasieHTHas monsipHast XUMUYECKast bu6nunoreka IIOK
CBSI3b 30.04.2026 | https://m.edsoo.ru/00adaab8
63 KoBasieHTHas HenoasipHAas XUMHUYECKas bu6mmoreka [{JOK
CBSI3b 05.05.2026 | https://m.edsoo.ru/00adaab8
bubnuoreka [JOK
64 C
TETICHD ORHCITCHHA 07.05.2026 | https://m.edsoo.ru/00adae28
OKUCIUTEIHHO-BOCCTAHOBUTEILHBIE
65 peaxkuuu bubmmorexa [JOK
T.P. OxkucanTebHO-BOCCTAHOBUTEIHHBIE 12.05.2026 | https://m.edsoo.ru/00adb076
peakIuu.
OKUCHUTEN ¥ BOCCTAHOBUTEIN
66 bubmmorexa [JOK
14.05.2026 | https://m.edsoo.ru/00adb076




PeseprubIil ypok. O600meHIE 1

bubmuoreka [JOK

67 I 1
CHCTEMATHSAIHA SHAHMIH IO TEME 19.05.2026 | https://m.edsoo.ru/00ad9cb2
«Ctpoenne aroma. XUMHAYECKas CBS3b)

68 PezepHbiit ypok. O000mIeHNE 1 1 bubmumoreka [IOK
cucTeMaTu3alus 3HaHu! 21.05.2026 | https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME
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9 KVIACC

KosnnyecTBo yacos DJIEeKTPOHHBIE
Ne aTa nmudpoBbie
Tema ypoka KonTtpoabnsie | IIpakTnueckue A op
n/n Bcero U3YYeHHS o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Ilepunomnueckuii 3akoH. Ilepromguyueckas
1 cnfTeMI; XAMHUYECKUX BJIGMIG)HT(I)[B AU 1 bubmorexa [TOK
T 02.09.2025 | https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
2 XUMHUYECKHNX 3JIEMEHTOB TIEPBBIX TPEX 1 bubmmorexa LIOK
P P 04.09.2025 | https://m.edsoo.ru/00adb6b6
MEePUOJIOB
3 Knaccudukanus u HOMEHKIATypa 1 bu6muoreka [IOK
HEOPraHUYECKUX BELIECTB 09.09.2025 | https://m.edsoo.ru/00adb7e2
4 Bunel XUMHUYeCcKO# CBSI3U U THIIBI | bubmuoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK 11.09.2025 | https://m.edsoo.ru/00adbac6
KonTponbnas pabora Nel no Teme
5 «IToBTOpEHHUE OJeHne 3HAHUM 1 1
BTOPEHUE U YTITyOJIeHUE 3HAHUM 16.09.2025
OCHOBHBIX Pa3JIeJIoOB Kypca 8 Kiacca»
6 Knaccudukanus XuMu4eckux peaxkiui 1 bu6muoreka [IOK
10 Pa3JIMYHbIM NMPU3HAKAM 18.09.2025 | https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUYECKOMN
7 eakuu. IIoHsITHE O TOMOI€HHBIX U 1 bubmmorexa TTOK
Peaitii. 23.09.2025 | https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKIMsIX
[ToHsiTHE O XMMUYECKOM PaBHOBECHH.
g @akTOopbl, BIUAIOIINE HA CKOPOCTh 1 bu6nuoreka IIOK
XUMHMUYECKON PEAKIMU U MOJI0KEHUE 25.09.2025 | https://m.edsoo.ru/00adc28¢

XUMHYCCKOI'0 paBHOBCCUSA




OKHUCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC

bubmuoreka [JOK

9
peakuuu 30.09.2025 | https://m.edsoo.ru/00adcade
Teopus 2NEKTPOIIUTHUECKON
10 mucconuanyi. CUIbHBIE U CIIa0bIE bubnuorexa [JOK
3JIEKTPOJIUTHI. 02.10.2025 | https://m.edsoo.ru/00adcd68
T.P. «DONeKTpOaUTHI U HEANEKTPOIUTHI
1 WonHble ypaBHEHUS peaKIHii. bu6mmoreka [IOK
T.P. «Peakniun HOHHOTO 0OMEHa» 07.10.2025 | https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIIOT U
12 OCHOBaHHUH B CBETE MPEACTABICHUI 00 bubmorexa [TOK
. peA 09.10.2025 | https:/m.edsoo.ru/00add5d8
AICKTPOIUTUUECKON JUCCOIHAIIIHI
XUMHYECKUE CBOMCTBA COJIEN B CBETE
13 MPEACTaBICHUH 00 AICKTPOIUTHICCKON bubmorexa [TOK
bel P 14.10.2025 | https://m.edsoo.ru/00add8b2
JIMCCOLMAIAN
14 [TonsiTe o rugpoause coneit bu6nunoreka IIOK
T.P. I'maponus coueil. 16.10.2025 | https://m.edsoo.ru/00add9d4
bubmuoreka [JOK
15 0600 7
ODIHICHHIE 1 CHCTEMATHSALIA SHATIH 21.10.2025 | https://m.edsoo.ru/00addd12
16 [IpakTudeckas pabora Ne 1. «Pemenne bu6mmoreka [IOK
AKCTICPUMEHTAIIBHBIX 3a71a4» 23.10.2025 | https://m.edsoo.ru/00addbfa
Konrponsnast pabora Ne2 o reme
17 «DNEeKTPOIUTHYECKAS TUCCOITUAIIHS bubmorexa HOK
P A HAAHIE 06.11.2025 | https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)»
OO01mas xapakTeprcTUKa TaJOreHOB.
13 XUMHYECKUE CBOMCTBA HA TPUMEPE bu6nuoreka IIOK
XJ0pa. 11.11.2025 | https://m.edsoo.ru/00addfe2
T.P. «Hemeranmnsl. ["anoreHs»
19 XnopoBogopoa. ComnsiHas KUCIOTA, bubnunoreka [IOK




XHUMHUYECKHE CBOWCTBA, MOJTyYeHHE, 13.11.2025 | https://m.edsoo.ru/00ade104
MIpUMEHEHHE.
T.P. «Onpenenenue Xaopua-uoHOB B
[IUTHEBOU BOJIE»
[IpakTrueckas pabota Ne 2 o Teme
20 «[TomydeHnne CoOITHOI KUCIIOTHI buGmorexa LOK
y .. . ’ 18.11.2025 | https://m.edsoo.ru/00ade348
M3y4YeHHE € CBOMCTB»
Brruucnenus mo ypaBHeHUSIM
21 XUMHYECKHUX peaKIUui, eCIH OQUH U3 buGmorexa LOK
PeAKIMH, A 20.11.2025 | https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
” OO6m1as XxapakTepucTHKa 3JIEMEHTOB bubnmoreka [JOK
VIA-rpymibt 25.11.2025 | https://m.edsoo.ru/00ade64a
Annorpomnnsle MOIU(UKAIIUU CEPEL.
23 Haxoncp €HUE Cephl I/Iq;é coe I/IHGII){I/Iﬁ B bubnnorexa LIOK
! P ;II 27.11.2025 | https://m.edsoo.ru/00ade64a
npupoje. XuMUYECKHE CBOMCTBA CEPhI
24 CepoBoziopoJi, cTpoeHHe, GU3NIECKue U bu6nuoreka IIOK
XHUMHUYECKHE CBOMCTBA 02.12.2025 | https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIIOTAa,
(bu3nueckre U XUMUYECKUE CBOMCTRA,
75 DHMCHCHIE but6mmoreka [{JOK
P . . 04.12.2025 | https://m.edsoo.ru/00adea28
T.P. «Hemerainsl. I3yuyeHue cBONUCTB
CEPHUCTOTO ra3a U CEpHUCTON KUCTOTHI»
XUMUYECKUE PeaKIInH, JIeKAIIHIE B
OCHOBE IIPOMBIIIIEHHOTO CrIoco6a
26 MHOJIYUYEHUS CEPHOU KUCIOTHI bubmmorexa ITOK
Y P . o 09.12.2025 | https://m.edsoo.ru/00adec8a
XUMHUECKOE 3arpsA3HEHUE OKPY KaIOIIEH
Cpelbl COETMHEHUSIMU CEPBI
27 Brruncnenne MaccoBoM 10JIM BEIXOJA bubnunoreka [IOK




MIPOJYKTa peakiuu 11.12.2025 | https://m.edsoo.ru/00adec8a
OO1m1ast xapakTepUCTHKA 3IEeMEHTOB VA-
)3 rpynnsl. A30T, pacipoCTpaHEHHE B bubmumoreka [IOK
npupoze, Gu3NIecKne U XUMHIECKUE 16.12.2025 | https://m.edsoo.ru/00adeea6d
CBOMCTBA
AMMUak, ero Gu3NYecKue u XUMUIECKUE
29 CBOWCTBA, IIOJIYUYEHNE U IIPUMEHEHNE buGnnorexa LIOK
’ Y . P ' 18.12.2025 | hittps://m.edsoo.ru/00adf004
T.P. «OcHOBHEBIE CBOIMCTBA aMMHAKA
ITpaxTuyeckas padora Ne 3 o reme
30 «Ilomydyenre aMmmuaka, U3y4eHue ero bubmuoreka [IOK
CBOHCTBY» 23.12.2025 | https://m.edsoo.ru/00adf180
T.P. «O0pazoBanue cojaeit aMMOHUS
31 A3oTHas KucioTa, e€ pusndeckue u bubnmnorexa [JOK
XHUMHUYECKHE CBOMCTBA 25.12.2025 | https://m.edsoo.ru/00adf306
Hcnonb30BaHue HUTPATOB U COJIEN
aMMOHHS B KaUeCTBE MUHEPATbHBIX
00peHnii. XUMHYECKOE 3arps3HEHNE
32 zi Scalo el cpenbl coe I/IHEI:HI/ISIMI/I bubnnorexa LIOK
Py = pedt A 30.12.2025 | https://m.edsoo.ru/00adf518
asora
T.P. «Onpenenenue aMMuagyHOM
CCJIUTPBI U MOYCBUHBD»
Dochop. Okxcun dhochopa (V) u
33 (bocg)o pHaﬂ ann(cl:m (b¢>§3n(qe)cme u bubmorexa [TOK
P - 13.01.2026 | https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOTYyUYCHUE
Hcnonb3oBanue ¢pocdaTtoB B KauecTBe
34 MUHEPAIBHBIX YIO0OpEeHUil. 3arpsi3HEHHE bubnmorexa LIOK
P . YAORP ] P 15.01.2026 | https://m.edsoo.ru/00adfc20
MIPUPOAHON cpeabl hochaTamu
35 Yruepon, paclipocTpaHEHUE B IIPUPOJIE, bubmuoreka [IOK




(u3HYecKre U XUMUYCCKUE CBOWCTBA 20.01.2026 | https://m.edsoo.ru/00adfd9¢c
Oxcunsl yraepoaa, ux pusudeckue u
36 XAMUYECKHE CBOMCTBA. DKOJIOTHUYSCKHUE bubnuoreka [JOK
MPOOJIEMBI, CBSI3aHHBIC C OKCHIOM 22.01.2026 | https://m.edsoo.ru/00adfebe
yriepona (IV)
37 VYroapHas KUCIIOTa U €€ COJIH Bubmuorexa [JOK
27.01.2026 | https://m.edsoo.ru/00ae006¢
IIpakTuyeckas padora Ne 4 o reme
18 "[losy4yenue yriaekucioro rasa. bu6muoreka [IOK
KauecTBenHas peaxiyst Ha KapOOHaT- 29.01.2026 | https://m.edsoo.ru/00ae027¢
noH"
[TepBoHauanbHbIE MOHATHS 00
39 OpraHNYeCKUX BEIECTBAaX KaK O Bubmuorexa [JOK
P B 03.02.2026 | https://m.edsoo.ru/00ae054¢e
COCIMHEHUSX YTIepoaa
40 Kpemunii u ero coe quHeHUS BrbmroTexa LIOK
P g 05.02.2026 | https://m.edsoo.ru/00ac080a
[Ipaktrueckas padota Ne 5. Permenue
A1 JKCIEPUMEHTANIBHBIX 337a4 110 TEME bubnmoreka [JOK
«Bakueime HeMeTaJuIbl U UX 10.02.2026 | https://m.edsoo.ru/00ae0bf2
COEIUHEHUS
Kontponbnas padota Ne3 mo teme
42 «BaxHenne HeMeTalIbl U UX Bubmuorexa LOK
12.02.2026 | https://m.edsoo.ru/00ae0el8
COEIUHEHUS
OO01mas xapakTepucTHKa XUMHUYECKUX
3JIEMEHTOB — METAJIJIOB.
43 MeTtaiumndeckast CBSI3b M MeTaJLIMuecKast Bubmaorexa IIOK
17.02.2026 | https://m.edsoo.ru/00ac103e

KpUCTaJInueckast pemérka. Guznyeckue
CBOICTBa METaJIOB




XUMHYECKHE CBOMCTBA METAJIJIOB.

44 OIEeKTPOXUMHUYECKAI PSIIT HAIPSOKEHUI bubmorexa IIOK
P PAA P 19.02.2026 | https://m.edsoo.ru/00ael156
METAILIOB
OO6mme cnocoOb! MOTYYEHUST METaJLIOB.
45 CmutaBbl. Berunciienys o ypaBHEHUSIM bu6mmoreka [{JOK
XUMHYECKUX PEAKIUi, €CITU OJNH U3 24.02.2026 | https://m.edsoo.ru/00aecl156
PEareHToB COACPKUT MPUMECH
46 IloHsATHE O KOPPO3UU METAILIOB bubmorexa LIOK
pp 26.02.2026 | https://m.edsoo.ru/00ac1278
bubmmorexa [JOK
47
Llenotrere MeTauist 03.03.2026 | https://m.edsoo.ru/00ae14b2
48 OKcHabl ¥ THAPOKCUIBI HATPUS U KaJIUA bubnmorexa LIOK
A AP A P 05.03.2026 | https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubmuoreka [IOK
KaJblIMM U Maruui 10.03.2026 | https://m.edsoo.ru/00ael5e8
50 Baxneiiime coequHEHNS KAJIbIUI Bubmiorexa I[OK
A 1 12.03.2026 | https://m.edsoo.ru/00ael5e8
51 00600 i
0oO0IIeHNE U CUCTEMATHU3ALUS 3HAHUN 17.03.2026
57 JKEcTkoCTh BOMBI U CIIOCOOBI €€ bubnuoreka [JOK
YCTpaHECHUS 19.03.2026 | https://m.edsoo.ru/00aec1886
[IpakTrueckas pabota Ne 6 mo Teme
53 "YKEcTKOCTL BOJIBI 1 METOIBI €€ bubmmorexa IIOK
" 8 A 24.03.2026 | https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubmuorexa [JOK
>4 AsomuHmii 26.03.2026 | https://m.edsoo.ru/00aeclc64
55 AmdorepHbIe CBOICTBA OKCHIA U bubmuoreka [IOK
THAPOKCH]IA 07.04.2026 | https://m.edsoo.ru/00aelc64




bubmuoreka [JOK

56 Kenezo
s 09.04.2026 | https://m.edsoo.ru/00ael1d86
Oxcupl, TUIPOKCUIBI U conn kemnesa (1)
57 u xene3a (III). bubmumoreka [IOK
T.P. «Kene3o. Oxucienue xeie3a BO 14.04.2026 | https://m.edsoo.ru/00ae35e6
BJIQYKHOM BO3/yXE»
58 00600 i
0o0IlEHNE U CUCTEMATH3AIAs 3HAHUI 16.04.2026
[Ipaktuyeckas padora Ne 7. Pemenue
59 SKCIIEPUMEHTAJIBHBIX 33724 110 TEME bubnmnoreka [JOK
«BakHenme MeTajuIbl U UX 21.04.2026 | https://m.edsoo.ru/00ae3de8
COEIUHEHUSY
Brruucnenust no ypaBHeHUSIM
XUMUYECKUX PEAKIUN, €CITH OJUH U3
60 €areHTOB J1aH B U30BLITKE UIH CONEPKUT bubmmorexa LOK
p A Vﬂ P 23.04.2026 | https://m.edsoo.ru/00ael750
IpuMecH. BIauciienrst MacCoOBOM J10JIH
BBIXO0/1a TIPOTYKTA PEAKIINH
61 O0001IeHNE U CHCTEMA i
IIEHUE U CUCTEMATU3aIUI 3HAHUI 28.04.2026
Konrtponbnas padota Ne4 o treme
62 «Baxxneimne mera
HEWIIINE METAJUIBI U UX 30.04.2026
COCIUHEHUS
63 BemectBa 1 MmaTepuainbl B HOBCEAHEBHOM but6mmoreka [JOK
’KU3HHU YeJI0BEKa 05.05.2026 | https://m.edsoo.ru/00ae3£50
64 XUMHUECKOE 3arpsA3HEHUE OKPYIKAIOIIEH bubnmoreka [JOK
cpelbl 07.05.2026 | https://m.edsoo.ru/00ae4270
65 Ponp XMMHM B peLIEHNN YKOJIOTUYECKHUX bubmuoreka [IOK
pooieM 12.05.2026 | https://m.edsoo.ru/00ae4270




66 PesepBHslil ypok. O60011ieHue u | bu6mmoreka [{JOK
crucTeMaTu3alus 3HaHUI 14.05.2026 | https://m.edsoo.ru/00ae0d0a
67 PesepBHeIil ypok. O000IICHHE 1 | bubnmoreka [JOK
CHUCTEMAaTH3alMs 3HAHUI 19.05.2026 | https://m.edsoo.ru/00adb33c
68 PesepBHslit ypok. O6001eHuE U 1 bubnmnoreka [JOK
CHUCTEMAaTH3alMs 3HAHU I 21.05.2026 | https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJILHON IPOT'PAMMBI

8 KVIACC

Kon
MPOBEPSIEMOT 0
pe3yabTara

1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsieMble NpeAMeTHBIE Pe3YJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI OCHOBHOI'0 00111er0 00pa30BaHMs

ITo Teme: «IlepBoHayanbHbIE XUMHUYECKHE TOHATUSD)

PaCKpbIBaTh CMBICJI OCHOBHBEIX XHUMHYECKHX ITOHSITHH: aToM,
MOJIEKYyJIa, XHMHUYECKUI JIIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE
BEILIECTBO, CMeCh (OJHOPOJHAs W HEOJHOPOJHAs), BaJIEHTHOCTD,
OTHOCUTENIbHAs aTOMHAasi M MOJIEKYJISpHAas Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJIApHAs Macca, MaccoBasl JO0Js XUMHYECKOTO
JJIeMEHTa B COCAMHEHUHU, MOJSIPHBIM 00BEM, XUMHUYECKas peaxius,
KIacCU(UKANUS  PEaKIUil:  peaknud  COCOUHCHHS,  PCaKIUU
pa3loXKeHHs, peaklUuu 3aMelIeHHs, peakuu oOMeHa, 5K30- U
IHJAOTEPMHUYCSCKHAE PEAKIMH, TCTUIOBOW 3((EKT peakiuu, pacTBop,
MaccoBasi J10Jig BelecTBa (MPOLIEHTHAs KOHIICHTPAIlHs) B pacTBOPE
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHUX MOHITHH U
NPUMCHATH 53TU MMOHATHUA NIPU OIIMCAHUU BCIICCTB U UX HpeBpameHHﬁ
UCIOJIb30BAaTh XMMHUYECKYI0 CHMBOJIMKY JJISI COCTaBJICHUS (HopMys
BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIUN

packpbiBaTb  CMBICII 3aKOHOB  COXPAaHEHHUS MacChl  BEIECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYE€HHs, 3aKOHa
ABoraapo

OTPENIEATh  BAJICHTHOCTh aTOMOB  JJIEMEHTOB B OMHApHBIX
COETMHEHHSIX

KIacCu(UIUPOBAaTh XUMHUYECKHE peakuuu (M0 YHUCIy U COCTaBy
YUYaCTBYIOUINX B PEAKIIH BEUIECTB, IO TEIIIOBOMY d(PQEKTy)
BBIYUCIIAITE OTHOCUTCIIBHYHKO MOJICKYJIDHYIO W MOJIIDHYHO MAacCChl

BCIIECCTB



1.8

1.9

1.10

2.1

2.2
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24

2.5

2.6

2.7

3.1

BBIUHCIISITh MacCOBYIO JOJI0 XMMHYECKOrO 3JeMEeHTa Mo (opmyse

COCIUHCHUS,
BBIYMCIISATh MAaCCOBYIO JIOJIIO BELIECTBA B PaCTBOpE

MPUMEHATh €CTECTBEHHOHAYYHbIE METObI MMO3HAHUS — HaOJIOJICHHE,
U3MEpEHUE,  MOJCIHUPOBAHME,  OSKCIEPUMEHT  (peasJlbHbIl U

MBICJICHHBIN )
ITo Teme: «BakHelMe MpeICTaBUTEITN HEOPTAHUIECKUX BEIICCTBY

pacKpbIBaTb CMBICII OCHOBHBIX XHMHUYCCKHX MMOHSATHUH: OKCHun,

KHCJI0Ta, OCHOBAHUC, COJIb

ONpPCACIIATE NPHUHAMJIC)KHOCTL BCHICCTB K OHpe,[[e.HéHHOMy KJ1acCy

COCIMHEHMH 110 (hopMyiaM
KJIACCU(UITUPOBATH HEOPTAHUICCKUE BEIIECTBA

XapakTepu3oBaTh (OMUCHIBaTh) OOLIME XHMHUYECKHE CBOWCTBA
BEIIECTB Pa3iIMYHBIX KIIACCOB, MOATBEPXKAAs ONMCAHUE IPHUMEPAMHU

MOJIEKYJIIPHBIX YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIMI

IIPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCHMMOCTH OT HX
KauCeCTBCHHOI'O COCTaBd, BO3MOXHOCTU IIPOTCKAHUA XHMUUCCKHUX

HpeBpaHIGHI/If/'I B pa3JIMYHBIX YCIIOBUAX

CleoBaTh MpaBWJaM TOJIb30BAHUSA XUMHUYECKOM TOCyIoM u
7abopaTOpHBIM 000PY/IOBaHHMEM, a Tak)Ke IMpaBWJIaM OOpaIIeHHs C
BELIECTBAMU B COOTBETCTBUM C HHCTPYKLUUSMU IO BBINOJIHEHUIO
71a00paTOPHBIX XUMUYECKUX OMBITOB IO TMOJYYEHHIO U COOMPAHUIO
ra3oo0pas3HbIX BelIecTB (BOAOPOJA U KUCIOPOAA), MPUTOTOBICHUIO
pacTBOpOB € ONPEACTIEHHON MacCOBOM JOJIEM pPacTBOPEHHOTO
BEILIECTBA, TUIAHUPOBATH U IPOBOJUTH XUMUUYECKHUE IKCIIEPUMEHTHI O
pacllO3HABaHUIO pPACTBOPOB IWIEJIOYEHM M KHCIOT C ITOMOILIBIO
WH/IUKATOPOB (JIaKMYC, (heHoIpTaNeHH, METUIIOPAHXK U JAPYTHUE)
IIPOBOJUTH PACUYETHI [10 YPABHEHUIO XMMUYECKON pEeaKLUU

I[To Teme: «llepmomuueckunt 3akoH u Ilepuoguueckas cucrema
xumuyeckux snementoB JI. M. MengeneeBa. CtpoeHue aTOMOB.
Xumuueckas cBa3b. OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUN»
PacKpbIBaTh CMBICI OCHOBHBIX XHMHMUYECKHX MOHSATUN: AIpO aToMma,
ANEKTPOHHBIA CJOH aroma, aToMHas OpOWTalb, pPaaUyCc aroma,

XUMHYCCKasA CBA3b, IOJIKIpHAA W HCIIOJIKIpHAsA KOBAJICHTHAA CBA3b,



3.2

33

34

3.5

3.6

3.7

9 KUIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1

1.1

OJICKTPOOTPULIATCIIBHOCTG, HWOHHAsA CBA3b, HWOH, KAaTHOH, QaHHOH,

CTCIICHb OKHCJICHHUA
KHaCCH(bHHHpOBaTL XUMHNYCCKUEC DJICMCHTHI

OIUCHIBATh M XapakTepu3oBaTh TabnmunHyro (opmy Ileproandeckoii
CHCTEMBI XMMHYECKHX DJIEMEHTOB: pa3jnyaTh IOHATHUS «TJIaBHAS
noarpynna (Arpynma)» u «mnobounas mnonarpynma (brpymma)y,

«MalibIe» M «OOJIBIITHE) NnepruoabI

packpbiBath cmbici llepuogmyeckoro 3akona J[.MI. Menneneesa:
JIEMOHCTPUPOBATH MOHUMAHUE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XMMHYECKUX OJJIEMEHTOB OT HUX TnoJoXkeHus B Ilepuoamueckoit

CUCTEMC

COOTHOCHUTh  OOO3HAuUEHHUs, KOTOpbIE HMMEIOTCI B  TaOiwMIe
«IIlepnognueckas cucreMa XUMHYECKUX 3JIEMEHTOB J.H.
MeHneneeBa»y ¢ YHCIOBBIMU XapaKTEPUCTHKAMU CTPOCHHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB U 3apsia sijpa, OO0IIee YHUCIo

AJIEKTPOHOB U pacnpeesieHue UX 0 AIEKTPOHHBIM CIIOSIM)

OIIPCACIIATH CTCIICHb OKHCJICHUA 3JICMCHTOB B 6I/IHapHI>IX

COCOAUMHCHUAX

OIPECACIIATE BUI XUMHUYECKOM CBSI3U (KOBaJ'ICHTHaSI n I/IOHHaﬂ) B

HCOPraHNYCCKUX COCANHCHUAX

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

ITo Teme: «BemiecTBo U XuMHudecKkas peakuus»

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUECKUX TOHSITHH: pacTBOD,
AJIEKTPOJIMUTHI, HEAJIEKTPOJIUTHI, AJIEKTPOIUTHYECKAs TUCCOLMALINS,
peaKkiu MOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOE PAaBHOBECHE,
o0OpaTumblie u HeoOpaTUMbIe peakuumy,
OKHCITUTEITbHOBOCCTAHOBUTEIILHBIC peakiuy, OKHCITUTEIIb,
BOCCTAHOBHTENIb, OKHCIIEHHE ¥ BOCCTAaHOBJICHHE, aJUIOTPOIHA,
aMm(poTepHOCTh, XUMHUYECKas  CBS3b  (KOBaJCHTHAs, HOHHAas,

MeTaHHI/I‘ICCKaSI), KpuUCTaJlNINYCCKas pCH_IéTKa, CIlNIaBbl, CKOpPOCTb



1.2

1.3

1.4

1.5

2.1

2.2

23

24

2.5

3.1

3.2

XUMHYECKON peaKIuu

WIUIIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKHUX MOHATHUHA H

NPUMCHATH 5TU MMOHATHUA IIPU OITMCAaHUU BEIICCTB U UX HpeBpaII_[CHI/IP’I

COCTaBJIATh YPABHEHUS DSJICKTPOJUTHUECKOW AMCCOLMAIMM KHUCIOT,
LIEJI0YEH M COJIEH, IMOJHBIE M COKPAIIEHHBIE YPAaBHEHMS PEaKIUi

HOHHOro oOMeHa

PAaCKpbIBATh CYIIHOCTH OKHCIHUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKLII/II\/'I

MIOCPEICTBOM COCTABJICHUS 3JICKTPOHHOTO OaJlaHCa STHX peakUuit
IIPOBOJUTH PACUYETHI 10 YPABHEHUIO XMMUYECKON pEeaKLuu

Ilo Temam: «Hemertamnpl M UX coeauHeHUsT» U «MeTamwisl U UX

COCOAUHCHU A

XapaKTepU30BaTh (OMUCHIBATH) OOIINE U CHICITUPUICCKIEC XUMUICCKUE
CBOMCTBA TMPOCTBIX M CIOXHBIX BEIIECTB, MOJATBEPKIasi OMUCAHHE
MpuMepaMu MOJIEKYJISIPHBIX Y HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX

XUMHNYCCKHUX peaKI_[I/Iﬁ

COCTaBJIATb YPABHCHUS peaKLIHfI, MOATBCPIKAAOIIUX CYHIECCTBOBAHUC

TCHETHYCCKOM CBA3U MCXKY BCHICCTBAMU PA3JIMYHBIX KIIACCOB

IIPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHHA,
BO3MOXHOCTU MPOTCKAHUSA XUMHUYCCKUX HpeBpaI_HeHI/Iﬁ B pa3JIMYHBIX

YCIIOBHSIX

CleIoBaTh IMpaBWJIaM TIOJMB30BAaHUS XUMHUYECKOW TIOCYIOH W
7abopaTOpHBIM 000PY/IOBaHHMEM, a TakK)Ke MpaBWJIaM OOpaIIeHHs C
BEIIECTBAMH B COOTBETCTBHUHM C HWHCTPYKIMSMHU IO BBITOJTHEHUIO
71a00paTOPHBIX XUMUYECKUX OMBITOB IO TOJYYEHHIO U COOMPAHUIO
ra3000pa3HBIX BEIIECTB (aMMHAKa M YTIIEKUCIIOTO Ta3a)

MPOBOJUTH PEAKIUH, MOATBEPXKIAIONINEe KayeCTBEHHBIH COCTaB
pPa3IMYHBIX BEIIECTB: pPACIO3HABATh ONBITHBIM NYTEM XJIOPUA-,
Opomuna, wuomupa, kapbonar, ¢docdar, cunmkar, cynbpar,
TUIPOKCUINOHBI, KaTHOHBI aMMOHHSA, MOHBI H3yYEHHBIX METaJIOB,
MPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPraHMUYECKUX BEIIECTB

ITo Teme: «XuUMHS 1 OKpY>Karowas cpeaa»

packpbIBaTb CMBICI OCHOBHBIX xuMmuueckux mnonstuid: [TJK

BCIICCTBA, KOPPO3HA MECTAJIJIIOB

NPUMCHATH OCHOBHBIC OIICpaluu MBICITUTEIbHOM ACATCIIbHOCTH —



aHaJIM3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTeMAaTH3aIlHIO,
BBISIBJICHUC HpI/I‘-II/IHHO-CJIe,IICTBeHHBIX CB$I3€I\/JI — I I/I3y‘-IeHI/I$I
CBOWCTB BEIIECTB M XUMHYECKHX PEaKIIMi, eCTCCTBCHHOHAYYHBIC
METOAbI IIO3HAHUA — HaGJIIOI[CHI/IC, I/IBMepeHI/Ie, MO,Z[GJ'II/IpOBaHI/Ie,

AKCTICPUMEHT (pEabHBIA U MBICTICHHBIN )
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8 KUIACC

Kon
1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

HepBOHa‘-IaJIBHLIe XUMHUYCCKHUC ITOHATUA

[Ipeamer xumuu. Ponb XUMHUM B JKH3HM YelOBeKa. XUMHS B CHCTEME HayK.
Tena u BemiectBa. Pu3nyeckrue CBOICTBA BEIIECTB. ArperaTrHoe COCTOSIHHUE

BCIICCTB

ITonsiTHEe 0 MeTOAaxX MO3HAHUSA B XMMHH. UHMCThHIEC BEIIECTBA U CMECH. Crioco051

pas3aeneHus cMecen

ATOMBI H MOJICKYIJIBI. Xumuueckne d3aeMeHThl. CHUMBOJIBI  XMMHYECKUX

371eMeHTOB. [IpocThie U cloKHbIe BeleCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

Xumuuaeckas ¢popmysa. BaleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IHOCTOAHCTBA coCTaBa BCIIICCTB. OTtHOcHUTENbHAS aTOMHas Mmacca.
OTtHocuTenbHasE MOJIEKYJIIpHasi Macca. MaccoBas 10711 XUMHUYECKOTO dJIeMEHTa

B COCAMHCHUU

KonnuectBo BemectBa. Monb. MonsipHast Macca. B3anMocCBsi3b KOJIMUYECTBA,
Macchl M 4YHCIAa CTPYKTYPHBIX €IuHMIl BeuiectBa. Pacu€rel mo Qopmynam

XUMHYECKUX COEeIUHEHUN

Pu3nyecKkue U XUMUYECKUE SBICHMS. XUMHUUYECKas peakuus U €€ NMPU3HAKHU.
3aKOH COXpaHEHHs MacChl BEIIECTB. XUMHUUYeCKHe ypaBHeHUs. Knaccudukanus

XUMHNYCCKUX peaKHI/Iﬁ (COC)II/IHCHI/IH, Pa3IoKCHUA, 3aMCIICHU, O6MeHa)

XYUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM NOCYA0H, C paBUIaMu
pabotel B naboparopur u TpuéMamMu oOpaiieHuss ¢ J1abopaTOpHBIM
o0opysOBaHHEM, H3yuye€HHE U OMucaHue (QHU3UYECKHX CBOMCTB 00pa3loB
HEOpPraHMYECKUX BeHIeCTB, HaONrogeHue Qu3nueckux (TUIaBJICHHWE BOCKA,
TasiHUE JIbJIa, pAaCTUPAHHUE caxapa B CTYIKe, KUTMEHHE U KOHICHCAIUS BOJIbI) U
XUMHYECKHX  (TOpeHHME CBEYM, [pOKAJMBAaHWE MEIHOM  MPOBOJIOKH,
B3aMMOJICIICTBIE MeNa C KHUCJIOTOW) SIBICHUN, HAONIOJEHHWE W OMHUCAHHE
NPU3HAKOB NPOTEKaHWS XHUMHYECKHX peakuuid (pasjoxeHue caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTHI C XJOPHAOM Oapus, pa3ioxKeHHe
ruapokcuaa menu(ll) mpu HarpeBaHuM, B3aUMOJIEHCTBUE XKelle3a C PacTBOPOM

conu menu(Il), m3yuenue crnocoGoB pazaeneHus: cMeceit (C MOMOIIbI0 MarHUTa,



2.1

2.2

23

24

2.5

2.6

2.7

2.8

2.9

buIbTpOBaHUE, BBIMTAPHUBAHKE, TUCTHUIUIALMS, Xpomatorpadus), MpoBeIcHUE
OYHNCTKHN HOBapeHHOﬁ coJju, HaGHIOI[eHI/Ie " OIMMCAHUC PE3YJIbTATOB ITPOBCACHUA
OTBITA, WUTFOCTPHPYIOMIETO 3aKOH COXPaHEHHsI MAacChl, CO3JaHHE MOJENIeH

MOJIEKYJI (IIIapOCTEPIKHEBBIX )
Baxneiime nmpeacTaBuTeN HEOPraHMUECKUX BEIIECTB

Boznyx — cmecp razoB. CoctaB Bo3ayxa. Kucmopon — snemeHT u mpocroe
BeniecTBo. Haxoxnmenue kuciopona B mpupoje, GU3NYECKHe W XUMHUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcuzapl. [Ipumenenue kuciaopoga. CrocoObt
MOJYYCHUsT KHUCIOpoJa B JIAOOpaTOpUM W MPOMBINUIEHHOCTH. KpyroBopor

Kuciopoaa B npupojae. O30H — anaoTponHas MoaAupUKaILUs KHCI0poaa

TennoBoii 3G HEeKT XMMUIECKON peaKIiK, TEPMOXUMUYECKHE YPABHEHHS, IK30-
1 SHAOTCPMHUUCCKHUEC PCAKIINH. Tomnmuso: Yrojib U MCTaH. 321Fp$13HeHI/IC BO3/1yXa,

yCUJICHHE TTApHUKOBOTO 3¢ eKTa, pa3pyIieHrue 030HOBOTO CIIOSI

Bonopon — snemeHT M npocroe BemecTso. HaxoxkaeHue Bomopona B IPUPOZE,
¢u3udyeckue W XHMHUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI TONYYEHHS.

Kucnorsl u conn
MoutsipHbIii 00BEM Ta30B. PacuéThl M0 XMMUYECKUM ypaBHEHUSIM

®usnyeckue CcBoWcTBa BOAbl. Boma kak  pactBopuTenb.  PacTBOpBI.
HaceplieHHbple 1 HEHACBIEHHBIE PACTBOPBI. PacCTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast n0ns BellecTBa B pacTBOpE. XHUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanust. Ponp pacTBOpoB B NpupOAE U B KU3HM 4denoBeka. Kpyrosopot
BOABl B TpuUpoJe. 3arps3HEHHe NpUpPOAHBIX BoA. OxpaHa M OYMCTKa
IIPUPOJHBIX BOJ

Knaccugukamus Heopranmdeckux coequHeHuil. Oxcuapl. Krnaccugukanus
OKCHJIOB:  cojieoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aMQOTEpHbIE) U
HeconeoOpasyrone. Homenknarypa oxcunoB. Pusmyeckue U XUMHUECKUE

CBoOlicTBa OKCUAOB. [loyueHne okcuaoB

OcnoBanus. Knaccudukanus ocHOBaHMIA: HIENOYM U HEPACTBOPUMBIC
ocHoBaHMs. HoMeHkiatypa ocHoBaHM. PU3NYECKUE U XUMUYECKHE CBOWMCTBA
ocHoBaHuil. [lomydyenre ocHOBaHUM

Kucnorsl. Knaccudpukanus kucnor. Homenknatypa kucior. ®dusndeckue u
XUMHYECKHE cBoMcTBa KuciaoT. Pan axktuBHoctu MetawioB H.H. Bekerosa.
[Tonyuenue kucior

Comu. Homenknarypa coneil. ®usznueckne M XMMHUYECKHE CBOMCTBA COJIEH.

[Tonyuenue coneit



2.10

2.11

3.1

3.2

3.3

I'ereTmueckast CBSI3b MECXKOY KiiaCcCaMHU HEOPTaHNUYCCKUX COGI[I/IHeHI/Iﬁ

XMMHUYECKUN  ODKCIIEPUMEHT: KAayeCTBEHHOE ONpPEAEICHUE  COACPKAHUS
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, cOOMpaHMe, paclio3HaBaHME M H3y4EHUE
CBOMCTB KHCJIOpOJa, HAOMIOEHNE B3aUMOJACHCTBUS BEIIECTB C KUCIOPOJOM U
yCIIOBHS BO3HUKHOBEHUS M MPEKpallleHus: ropeHus (moxapa), 03HaKOMIJIEHHE C
oOpa3liaMu OKCHUJIOB U OIHUCAHME MX CBOICTB, TMOJy4YeHHUE, COOHMpaHuUe,
pacro3HaBaHME U M3Y4YEHHE CBOWCTB BoJopoJa (IFOpEeHue), B3auMojieiicTBHE
Boziopoja ¢ okcunoMm Menu(Il) (Bo3MokHO HMCTIONb30BaHUE BUCOMATEPHAIIOB),
HaOroleHue 00pa3lioB BEIIECTB KOJWYECTBOM 1 MOJb, HCCIEI0BaHUE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C PA3IUYHOW PacCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHOM MAcCOBOW JOJIEW pacTBOPEHHOTO
BELIECTBA, B3aUMOJAEWCTBHE BOJbI C METallaMU (HATPUEM M KaJbLUEM)
(BO3MOXXHO HCIIOJIb30BaHUE BMJICOMATEpUANIOB), ONpEAEICHUE pPacTBOPOB
KUCJIOT W IIEJOYEeH C TOMOIIBI0 HHJIMKATOPOB, HCCIEI0BaHHE OOpPa3IoB
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIacCOB, HAOIIOAEHUE W3MEHEHUS
OKpPAacKM WHIUKATOpPOB B pacTBOpax KHUCIOT U IIEJIoYeH, H3ydeHHE
B3auMmojieiictBug okcuga Meau(Il) ¢ pacTBopoM cepHOMl KHCIOTBI, KHUCIOT C
METaJUIAMM, PEaKIUH HEUTpaIU3alliy, I0Jy4YE€HUE HEPACTBOPUMBIX OCHOBAHH,
BBITECHEHHE OJHOIO0 MeETaula JApPYTMM M3 pacTBOpa COJIM, pELICHHE
AKCIIEPUMEHTAIbHBIX 3a/1ay 1o TeMe «BakHelne Kiacchl HEOPraHUYECKUX

COEIMHEHUIN)

Ilepuoanueckuii 3akoH u [leproanueckas cucTeMa XUMUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CtpoeHre aToMoB. XUMU4ecKas CBsi3b. OKUCIUTENIbHO-

BOCCTAaHOBUTCIIBHBIC pCaKIINN

[lepBbie TOMBITKH KiIacCH(DUKAUU XUMHUYECKUX 3JeMeHTOB. [loHATHE O
Irpynmnax CXOJHBIX 3JICMCHTOB (IJ_ICJ'IO‘-IHBIC Hn IICJIOYHO3CMCIIBHBIC MCTAJlIIbI,
rajioreHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpbIe 00pa3yioT amdOoTepHbIC

OKCUABI U TUAPOKCHUIbL

IIepnognueckuit 3axoH. [lepuoguueckas cucreMa XUMHIECKUX d1eMeHTOB 1. 1.
Menneneena. Kopotkonepunonnas u JUTMHHOTIEPHOTHAS dbopmbl
Ilepronnueckort cucremsl xumuueckux dnemeHtoB .M. Menneneesa.
Ilepuoapr m rpynmnbl. PU3NYECKUN CMBICT TMOPSIKOBOTO HOMEpPA, HOMEPOB

nepruoaa 1M rpyuribl 3JICMCHTA

Crpoenue atomoB. CoctaB atomMHbIX siaep. M3otombl. DnektpoHbl. CTpoeHue

AIIEKTPOHHBIX 000JI0YeK aTroMOB TMepBhIX 20 XHUMHYECKHX DIIEMEHTOB



3.4

3.5

3.6

3.7

9 KUIIACC

Kon

1.1

1.2

1.3

ITepuoanueckoit cucremol .M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

AJIEMEHTA MO ero noyoxenuto B [lepuoanueckoii cucreme [I.11. Menneneesa

3aKOHOMEPHOCTH M3MEHEHMsI paauyca aTOMOB XHWMHMUYECKHUX 3IIEMEHTOB,
METAUINYECKUX MU HEMETAUIMYECKUX CBOMCTB MO TpynmaM M MEPUOJAM.
3nauenue [lepuoanueckoro 3akoHa u lleproanyeckoil CUCTEMbl XUMHUYECKHX
AJIEMEHTOB JJIsI pa3BUTUA Hayku W mnpakTuku. .M. MeHneneeB — y4€Hbll U

T'pa)xJJaHUH

Xumuueckass cBsa3b. KoBaneHTHas (HOJ'ISIpHaSI u HGHOH}IpHaH) CBA3b.

3J'I€KTpOOTpI/IHaTeJ'ILHOCTI) XHMHYCSCKHX 3JIEMEHTOB. VIoHHas CBSI3b

Crencup okucieHus. OKHCINTECIFHOBOCCTAHOBUTEIIHHEIC pcaKknuu. HpOI_ICCCI:I

OKHCJICHHS B BocCTaHOBICHHA. OKUCINTEIN U BOCCTAHOBHUTEIIHN

XUMUYECKUN HKCIEPUMEHT: H3y4YeHHEe O0pa3loB BEIIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJIEUCTBUE THUAPOKCHAA IMHKA C PAacTBOpAMU KHUCIOT U
nieyouei, MpoBEACHNUE OMbBITOB, WUTIOCTPUPYIOLIUX MPUMEPHl OKUCIUTEIbHO-

BOCCTAaHOBUTENIbHBIX peaKLUil (TOpEHUE, pEaKLUU PA3I0KEHHSI, COEINHEHU)

IIpoBepsieMblii 21eMeHT CO/IePKAHMS

BemectBo n xumuueckas peakuus. [loBropenue

IIepuonnueckuit 3akoH. Ilepuoanyeckas cuctema XuMu4eckux snemeHTos J1.1.
MenpeneeBa. CTpoeHue aToMoOB. 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOWCTB
XUMUYECKUX BJEMEHTOB TMEpPBbIX TPEX NEPUOJOB, Kalldsd, KaJblUsi M UX
COCIMHEHUII B COOTBETCTBHMU C IMOJOXEHUEM HJIEMEHTOB B llepmoamueckoit

CUCTCMC U CTPOCHUCM UX aTOMOB

CrpoeHne BelecTBa: BHABl XUMHYECKOM CBS3U. THUIBI KPUCTAUIMUECKUX
PEmETOK, 3aBUCHMOCTD CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU
Y BUJIa XUMUYECKOU cBsi3u. Knaccudukaius 1 HOMEHKIIATypa HEOpraHMYeCKHX
BEILIECTB (MEXAyHapoaHas U TpUBHaJIbHAsA). XMMHUYECKHUE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCSA K  pa3jMYHbIM  KJjaccaM HEOpPraHMYECKUX COEIMHEHUH,

TEHETUYECKas CBS3b HEOPIaHMYECKUX BEILECTB
Knaccudukanus XuMUYeCKHX PEaKIUid M0 pa3TUIHBIM MPU3HAKaM (110 YHCITY U

COCTaBy YYacTBYIOLIMX B PEAKIMU BEIIECTB, MO TemIoBOMY 3(deKTy, IO

H3MCHCHHIO CTCIICHEH OKMCICHUS XHUMHYCCKHX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,
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M0 yYacTUIO KaTaau3aropa). OK30- M  DJHIOTEPMHUYECKHE peakluH,

TEPMOXUMHUYECKHUE YpaBHEHUS. [[OHATHE O CKOPOCTU XUMHUUYECKON PEAKIIUU

ITonsatue 00 O6p8.TI/IMLIX n HCO6paTI/IMBIX XUMHYCCKUX PCAKIUAX. IlonsiTue 0
TOMOTI'CHHBIX U I'CTCPOrCHHBIX PCAKIHAX. IlousiTHE 0 XUMHUYCCKOM PaBHOBCCHU.
(DaKTOpLI, BJIMAOIUEC Ha CKOPOCTb XUMHYECKOM pCakiun M IOJOXKCHUC

XUMHYCCKOI'0 paBHOBECUSA

OKHCIUTENHEHO-BOCCTAHOBUTEIIHHBIC peakuuu, AJIEKTPOHHBIN OaaHc
OKHCIIUTENbHO-BOCCTAHOBUTENBbHON  peakuud. CocTaBleHHE  YpaBHEHHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA C HCIOJb30BAHHEM METOAA

QJICKTPOHHOI'O OanaHca

Teopust 3JIEKTPOJIUTHUECKON AUCCOIUALMM. DIJIEKTPOJIHUTHI U HEIJIEKTPOJIMTHI.
Karnonsl, annonsl. MexaHu3M IUCCOLMALMU BEUIECTB C Pa3IMYHBIMU BUJAMU
xuMHuueckoi cBsa3u. CreneHs auccounanuu. CUIIbHbBIE U clla0ble 3JIEKTPOIUTHI.
Peakium moHHOTO OOMeEHa. YCIOBHS NMPOTEKaHMs PEaKIHUid MOHHOTO OOMeHa,
MOJHBIE W COKpalI€HHbIE WOHHBIC ypaBHEHUs peakuuii. CBOWMCTBa KHUCIOT,
OCHOBaHMH W COJNell B CBeTE NPEACTABICHUNA 00 3JICKTPOTUTHUYECKOU

nuccounanuu. KauectBeHHbIe peakiiii Ha MOHBI. [loHsATHE O THApPOIU3E coneit

XUMUYECKUN SKCIEPUMEHT: O3HAKOMIJIEHHE C MOJEISIMH KPUCTATMUYECKUX
pPEHIETOK HEOPTaHWMYECKUX BEIIECTB — METAUIOB M HeMeTaioB (rpadura u
ajMasa), CIIOKHBIX BEIIECTB (XJOpUIa HATpHsl); MCCICIOBAHUE 3aBHCHUMOCTH
CKOPOCTH XHWMHYECKOW peaklud OT BO3JCUCTBUS pPa3IMYHBIX (DAKTOPOB;
HCCIIeIOBAaHNE  DJIEKTPONPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Ipoliecca
JUCCOIMAIlMU  KUCJIOT, Ielouyed U coieil  (BO3MOXKHO HCIOJIb30BAHHE
BHUJICOMATEPUAIIOB); TPOBEACHHE OMNBITOB, WIUIIOCTPUPYIOIIUX MPU3HAKU
MPOTEKaHUs peaKInii MOHHOTO 0OMeHa (00pa3oBaHME OCalKa, BBIICICHUE ra3a,
o0Opa3oBaHHe BOJbl); OINbBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI OKHCIUTEIbHO-
BOCCTAHOBUTEJBHBIX peakiuil (TOpeHue, peakluu paszioKeHHs, COCIUHEHHUS ),
pacrno3HaBaHHe HEOPTaHUYECKUX BELIECTB C MOMOUIbIO0 KAU€CTBEHHBIX peaKIui

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4
Hemerannsl u ux COCIUHCHMUA

OOmast  xapakTepucTuka rajoreHoB. (OCOOEHHOCTM CTpPOEHHs aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHne u Gpu3nueckre cBOMCTBA MPOCTHIX
BEUIECTB — TaJOT€HOB. XHUMHUYECKHE CBOMCTBA Ha MpUMEpe Xjopa
(B3auMozelicTBUE C MeTajllaMd, HEMETAJUIaMM, LIeJIo4aMu). XJIOPOBOAOPO.

Consnas KHCJI0Ta, XUMHWYCCKHUC CBOIZCTBEI, MOJIy4YCHHEC, IPUMCHCHHUC. HCﬁCTBHe
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XJIOpa M XJIOPOBOJOpOJa Ha OpraHU3M ueloBeka. BaxxHeiline XJI0puabl U UX

HaxO0JIEHUE B MIPUPOJIE

OO6mass xapaktepuctuka 3rneMeHToB VIA-rpymmbel. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEePHBIE CTENeHN OKUCIeHUs. CTpoeHue U (PU3HUECKUe CBOMCTBA
MPOCTBIX BEHIECTB — KHUCIOpPOAa M Cephbl. AJUIOTPOMHBIE MOAU(PUKAIIUU
KHCJIOpOJIa U cepbl. XUMHUYECKUE CBOMCTBa cepbl. CepoBOIOpPOMA, CTPOCHHE,
¢buznueckue M XUMHUYECKHE CBOWCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIH
KHCJIOTHBIX OKCHIOB. CepHaﬂ KHCJIOTA, @HSHHGCKI/IC W XUMHYECKHE CBOICTBA
(obmuMe Kak MpeAcTaBHTENS Kiacca KHCIOT U creruduueckue). XuMHUUEeCKHe
peakuuu, JeXalue B OCHOBE IPOMBIIUIEHHOIO crnoco0a MOIy4YeHHUs] CepHOU
kucinoTel. I[Ipumenenue. Conu cepHOMl KHCIIOThI, KaUECTBEHHAs peakUus Ha
cynb(ar-uoH. HaxoxaeHnue cepsl U €€ COCIMHEHUH B MPUPOJC. XUMUYICCKOES
3arpsi3HEHUE OKPYIKAIOUIeH Cpellbl COeNMHEHUSMU Cepbl (KUCIOTHBIE TOX[IH,

3arpsi3HEHUE BO3/yXa U BOJOEMOB), CITIOCOOBI €r0 IIPEI0TBPAICHUS

OOmass xapakTepucTuka 3j1eMeHTOB VA-rpynnbl. OcCoOEHHOCTH CTPOECHHUS
aTOMOB, XapaKTEPHbIE CTEIIEHN OKUCIIEHUA. A30T, paCIpOCTPaHEHUE B IPUPOJIE,
¢dusnveckne U XuMU4Ieckne cBorcTBa. KpyroBopor asora B mpupoze. AMMHUAK,
ero ¢u3M4ecKkue W XMMHUYECKHE CBOICTBa, MojyyeHHe W npumeHeHue. Conu
aMMOHUS, HX (u3uYecKue ¥ XHWMHUYECKHE CBOICTBa, MpPHUMEHEHHE.
KauecTBeHHas peakuus Ha MOHBI aMMOHHA. A30THasl KUCJIOTA, €€ MOJyYeHHE,
¢usnyeckue W XMMHUYECKHE CBOMcTBa (0OIIMe Kak TpeAcTaBUTeNs Kiacca
KUCIOT U cnenuduyeckue). Mcnoab3oBaHue HUTPATOB M COJIEH aMMOHHS B
KayecTBe MHHEPAIbHBIX yJIO0OpeHH. XUMHUYECKOE 3arpsi3HEHHE OKpY’KaloIIen
Cpelbl COeTMHEHUAMU a30Ta (KUCIOTHBIE I0KIH, 3arpsi3HEHHE BO3/lyXa, IOYBBI

1 BOJIOEMOB)

docdop, amtorponnsie Monudukanuu (ocdopa, puznyeckrne U XMMUYECKHE
ceorictBa. Oxcun dochopa(V) u dochopHas kucnora, GundecKkue u
XMMHYECKHE CBOMCTBa, mosydeHue. Vcmosnp3oBanue ¢ochaToB B KayecTBe

MUHEPAJIbHBIX yI00pECHUI

OO6mas xapaktepuctuka diemMeHTOB [VA-rpynmel. OcoOEHHOCTH CTpOSHUS
aTOMOB, XapaKTCPHBIC CTCIICHU OKHCJICHUA. anepo;t, AJUIOTPOITHBIC
Moau(UKaIMKM, paclpocTpaHeHHe B Npupoje, (QU3MUecKhe W XHUMHUYECKUE
cBoiictBa. Aacopbuusa. KpyroBopor yriepona B npupoae. OKcuabl yriepona,
nux @HSHHGCKI/IC U XUMHUYCCKUC CBOﬁCTBa, I[CI\/JICTBI/IG Ha JXHBBIC OpPraHU3MBbI,

MOJIYUCHUC U IIPUMCHCHUC. OKOJIOTHYECKHE HpO6JIeMBI, CBA3aHHBIC C OKCHJ0OM
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yraepona(IV); rumoresa 1I00anbHOrO TOTEIUICHHUS KIWMATa; IMMapHUKOBBIMA
apdexr. YronpHas KucioTa u €€ Colu, HX (U3MYECKHEe U XUMUYECKUE
CBOWCTBA, MOJY4YCHHE M TpUMeHeHHe. KauecTBeHHass peakiusi Ha KapOOHAaT-
nonbl. Mcnons3oBanue KapOOHATOB B OBITY, MEIHIIMHE, MPOMBIIIJICHHOCTH U

CEJILCKOM XO3SIMCTBE

[lepBoHauanbHBIE TMOHATUS 00 OPraHWYECKHX BEIIECTBAX KaK O COSAMHEHUSX
yriaepoga (MeTaH, 3TaH, ATWUJIEH, AalleTWIEH, 3TaHOJ, TJIHMLIEPHH, YKCyCHas
kucnora). MIx coctaB u xumuueckoe crpoeHue. [loHsTHe 0 Oumonmormyecku
BA)XHBIX BEIIECTBaX: )MpaX, Oelkax, yrjieBoJaX — W HX pOJIM B JKU3HHU
yeloBeka. MarepuaabHOE €IMHCTBO OpPraHMYECKUX W HEOPraHMYeCKHX

COEeIMHEHUN

Kpemunuii, ero ¢Qusnyeckue ¥ XHMHUYECKHE CBOWCTBA, TMOJYYCHHE W
npumenenue. CoenuHeHUs KpeMmMHHUsi B mpupoje. OO0mme mpeactaBieHus 00
okcuae kpemHus(IV) u kxpemuueBoit kucnore. CUIUKAThI, UX UCTIOJIb30BAaHUE B
OBITY, MEIUITMHE, TPOMBIIUICHHOCTH. BaskHEHTIINEe CTPOUTEIHHBIC MAaTePHAIIBI:
KepaMHKa, CTEKIIO0, IIEMEHT, OeTOH, jkene300eToH. [IpobieMbl Ge3omacHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCGI[HGBHOﬁ KHU3HU

XUMUYECKUN SKCIIEPUMEHT: W3Y4YCHHE OOpa3I0OB HEOPTaHMYECKHUX BEIIECTB,
CBOWCTB COJITHOM KHCJIOTBI; MPOBEJACHUE KAUECTBEHHBIX PEAKIMU HAa XJIOPH]-
WOHBl W HaONIOJICHWE TMPHU3HAKOB WX MPOTEKAHUS; OMBITHI, OTPAKAIOIIUE
(u3nyeckre 1 XUMUYECKHE CBOMCTBA raJIor€HOB M UX COEAMHEHUN (BO3MOXKHO
WCIOJIb30BaHNE BUJCOMATEPHANIOB); O3HAKOMIIEHHE C OO0pa3llaMH XJIOPHIIOB
(ramoreHnI0B); O3HAKOMJICHHE C oOOpa3llaMH cepbl U €€ COeAUHEHUSIMHU
(BOBMOXKHO ~ HCIIOJIb30BAaHHE BHJCOMATEpUANIOB); HAONIOJEHHE IIpolecca
oOyriiMBaHUsl caxapa TOJ JCHCTBHEM KOHIICHTPUPOBAHHON CEPHOM KHUCIIOTHI;
M3y4eHUEe XMMUYECKHX CBOMCTB pa30aBICHHOW CEpHON KHCIOTHI, MPOBEACHHE
KaueCcTBEHHOW peakuuu Ha cyiabpaT-uoH U HaONIoJeHHe MpHu3HaKa eé
MPOTEKaHMs; O3HAKOMJIEHHE C (PM3NYECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
COCTMHEHUH (BO3MOXHO HCIIOJIb30BAaHHWE BHJIEOMATEpPUAJIOB), OOpa3laMu
a30THBIX U (HOCPOPHBIX YAOOPEHUN; OTyueHe, cCOOMpaHne, paclio3HaBaHue U
M3y4YeHHE CBOMCTB aMMHaKa; MPOBEJCHHE KAaYeCTBEHHBIX pEakIuil Ha HOH
aMmmMoHMsT W ¢ocaT-uOH U U3YYCHHE TPHU3HAKOB WX TMPOTCKAHUS,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THON KHCJIOTHI C MEIbIO (BO3MOXKHO
WCIIONBb30BAHUE BHUICOMATEPUANIOB); M3YyUYEHHE MOJIENIEH KPUCTAIUTMYECKUX
pemérok anMasa, Trpaduta, ¢QyiIepeHa; O3HAKOMJIEHHE C IPOLECCOM

a7copOIMK PacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YITIEM M yCTPOHUCTBOM
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MPOTHBOTa3a; MOJIYYCHHE, COOMpaHHe, PaclO3HABAaHME W HM3YYCHHE CBOWCTB
YIJIEKHCIIOTO Ta3a; IPOBEJCHHE KadeCTBEHHBIX peakiuii Ha KapOoHaT- H
CHJIMKAT-HOHBl M W3yYeHHWE IMPHU3HAKOB WX TNPOTEKAHUS; O3HAKOMIICHHE C
MPOAYKIUEH CHIMKATHON MPOMBIIUICHHOCTH; PELICHUE SKCIEPUMEHTAIbHBIX

3aaa4 110 TEME «Baxkneinne HeMeTaJIbl U UX COCOAUHCHUA»
MeTamiel ¥ uX COSIMHCHUS

OO6m1as xapakTEePUCTHUKA XUMUUECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUH MX
nonoxxkenuss B llepuoamueckor cucreMe XuMHuUeCKHX dieMeHTtoB JI.H.
MenneneeBa u ctpoeHus atoMoB. CTpoeHHe MeTaJUTOB. MeTainyeckast CBsI3b U
METAJUIMYECKash KPUCTAJUIMYECKass pEemETKa. ODJIEKTPOXMUMHYECKUH  psif

HaIpsHKEHUH METaJlIOB

dusznuecKkue ¥ XUMHUECKUE CBOMCTBA MeTauioB. O0IIue crocoObl NOIydYeHHUs
MeTa/uioB. [IoHATHE 0 KOPPO3MM METAIUIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT
Koppo3uu. CrutaBsl (CTallb, UyTyH, JIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBIIIIIEHHOCTH

[Ilemounble MeTaiuIbl: MOJOXKEeHHE B llepuonnueckoil cucTeMe XHMHYECKHUX
aneMeHToB /.M. MeHaeneeBa; CTpO€HHE UX aTOMOB; HaXOXKJICHHUE B MPHUPOJE.
dusnueckue ¥ XMMHUYECKUE CBOMCTBA (Ha TpuUMepe HaTpus U Kaius). OKCUIIBI |
TUAPOKCHIBI HaTpusi U Kanus. [IpuMeHeHHe IIEeNOYHBIX METaUIOB M UX

COCIMHEHUN

IllenoyHo3eMeNnbHbIE  METabl MarHuii W KaJdblMH: TOJIOKEHHE B
[Iepuonnueckon cucreme xumMuueckux anemeHToB JI.1. Menneneesa; ctpoeHue
WX aTOMOB; HaxoXJIeHue B npupone. PU3MYEeCKUe U XUMHUYECKHE CBOMCTBA
Mar"usi ¥ Kanplus. Baxkueilmme coeanHeHUs Kanblusg (OKCHI, TUIPOKCHUI,

coiu). XKEcTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUs

AmoMuHuiL: TonoxeHue B llepruommyeckoil cucTeMe XMMHYECKHX 3JIEMEHTOB
JI.. MenneneeBa; cTpoeHUE aroma; HaxoxzaeHue B mnpupoje. dusznueckue u
XAMHWYECKHAE CBOMCTBA AIFOMUHMS. AM(OTEpHBIC CBOMCTBA OKCHIIA ¥ THIPOKCH A

AJIFOMHHUA

XKeneszo: monoxxkenue B [lepuonudeckoii cucteme XuMuueckux saemeHToB J[.1.
MeHneneeBa; CTpOo€HHE aToMa; HaxOXAeHWe B mpupone. Duzmdeckue u
XUMHYECKHE CBOMCTBa xene3a. OKcuubl, ruApokcuabl u conu sxenesa(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MOIyYEHUE

XUMHUECKUH SKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMy METaJUIOB M CIUIABOB,

X (U3MUEeCKMMH CBOMCTBaMH; W3Yy4YEHHE pE3YyJbTaTOB KOPPO3UM METAJIOB
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(BO3MOXKHO HCITOJIh30BaHNE BHJICOMATEPHAIIOB), 0COOEHHOCTEM
B3aMMOJICHCTBUSL OKCHJA Kallbllud W HATpus C BOAOW (BO3MOXKHO
HCIIOJIb30BaHUE BHUAEOMATEPUAJIOB); HCCIIEJOBAHUE CBOMCTB MKECTKOW BOJBI;
mpolecca TOPEHUs Kele3a B KUCIOpoAe (BO3MOXKHO —HUCHOJIB30BaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUS KaueCTBEHHBIX pEaKLUUi Ha MOHBI
(mMaraus, xanblusi, antoMuHus, nuHka, sxeneza(ll) u xenesa(Ill), memu(Il);
HaOJII0/IEHUE U OMMCaHUE MPOLECCOB OKpalIMBaHUS IUIAMEHU MOHAMH HATpHS,
Kamuss W Kanblusg ~ (BO3MOXKHO — KCIIOJNB30BaHHE  BHJIEOMATEPUANIOB);
WCCIIeIOBaHNEe aM(OTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS W THIPOKCHIA
LIMHKA; pEIIeHUE HKCIIEPUMEHTANIbHBIX 3a]a4 10 TeMe «BakHellne MeTaibl 1

HUX COCIUHCHU I
XHUMHMS ¥ OKpYyXKarolas cpeaa

HoBsie maTepuanbl u TexHonoruu. BemecTBa U maTepuainbl B IMOBCEIHEBHOM
JKU3HM 4YeJIoBeKa. XUMHUS U 3/I0pOBbe. be3omacHoe UCnoab30BaHNE BEUIECTB U
XUMUYECKUX peaknuii B ObITy. IlepBas momoip NMpu XUMHYECKUX OXKOTaxX H

OTpAaBJICHUAX

OCHOBEI 9KOJIOTHYECKON TPaMOTHOCTH. Xumudaeckoe 3arpsA3HEeHHUE
okpyxaroriei cpenst [1/IK. Pons XxuMuu B penieHU# SKOJIOTHYECKHX MPOOIeM.
[IpuponHble MCTOYHUKH YTJIEBOAOPOIOB (Yroyib, MPUPOIHBIN Ta3, HE(TH),
MIPOYKTHI UX MEePEPadOTKH, UX POIb B OBITY U IPOMBIIIIICHHOCTH

XUMUYECKUH IKCIIEPUMEHT: U3y4eHHEe 00pa3IloB MaTepUaIOB (CTEKIIO, CTIABHI

METaJJIOB, MOJIMMEPHbIE MAaTEPUAIIBI)



IHPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHUA K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOT'O OBHIET'O OBPA3OBAHMUA

Kox
NPOBEPsIeMOro
TpeOOBaHUS

1

1.1

1.2

1.3

2.1

IIpoBepsiemble TpeOOBaAHMS K NPeAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOM 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero odopasosanust Ha ocHose PI'OC

[IpencraBnenue:

O I[I03HABa€MOCTHU SIBIEHUH MpPUPOAbI, MOHUMAHUE OOBEKTHUBHOU
3HaYMMOCTH OCHOB XMMHUYECKOM HayKH Kak O0JIACTH COBPEMEHHOI'O
€CTECTBO3HAHMS, KOMIIOHEHTa OOIIeH KyJbTyphl M TPAKTHIECKOU
NeSTeIbHOCTH YEeJIOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHMMAaHHEC MECTa XUMHHU CPEAN APYIUX CCTCCTBCHHBIX HAYK

0 HAY4YHbIX MCTOJAaX MO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MECTOAAaX HMCCICAOBAHUA BCIICCTB W HU3YUCHUA
XUMHUYCCKUX peaKuHﬁ; YMCHUC HCIIOJIB30BaTh MOACIIN JUIA

00BACHEHUS CTPOCHUA aTOMOB U MOJICKYJI

0 cepax mpodeccHoHaTbHON AeATETBHOCTH, CBA3aHHBIX C XUMHEH 1
COBPEMEHHBIMU TEXHOJIOTUSMH, OCHOBAHHBIMH Ha JIOCTHMIKCHUSX
XMMHYECKOH HAyKH, YTO IO3BOJUT OOYYaIOMIMMCSI paccMaTpUBaTh
XMMHIO Kak cepy cBoeit Oyayiel npodeccnoHaIbHOM e TeIbHOCTH
U clenaTh OCO3HAHHBIM BHIOOp XMMHHU KakK MPO(MIBHOTO TpeaMera

IIpH [IEPEX0/Ie HAa YPOBEHB CPEHET0 00IIEro 00pa3oBaHHUS

Brnagenne cucreMoil XUMHUUYECKMX 3HAHUM U YMCHUC TIPHUMCHATH

CUCTEMY XUMHNYCCKUX 3HaHI/II\/JI, KOTOpas BKIIIOYACT:

BaXHEHIINE XWMHUUYECKHE TIOHATHSA: XUMHWUCCKUH DJIEMCHT, aTOM,
MOJIEKYJIa, BELIECTBO, NMPOCTOE U CIOXHOE BEIIECTBO, OJHOPOAHAS U
HCOOHOpOAHAsA CMEChb, OTHOCHUTCIIBHBIC AaTOMHAsA W MOJICKYJIIpHasa
Macchl, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHAs Macca, MOJISPHBIN
00BEM, OKCHJI, KHCJIOTa, OCHOBaHHWE, COJIb (CPeHHSS), XUMHUYECKas
peakLus, peaklMu COEIUHEHMs, PEaKLUUH pa3IoKeHUs, peaKkuuu
3aMEUICHUS, peakuy OOMEHa, TEIUIoBOW A(QEeKT peakluH, 5K30- U
SHJIOTEPMHUYECKHE PpEaKIMU, PacTBOpP, MaccoBas OIS XUMHUYECKOIo
AJIEMEHTa B COEAMHEHUH, MaccoBas J10JIsl U MPOLEHTHAs! KOHIIEHTpalus

BCIICCTBA B paCTBOPEC, AApPO aTOMa, SHGKTpOHHLIﬁ cloi aToMa, aTOMHasd
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opburtanb, paauyc aromMa, BaJEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHYECKAs! CBSI3b, 3JIEKTPOOTPULATEIBHOCTD, NOJISIPHAS U HETIOJIAPHAS
KOBQJIGHTHAsl  CBsSI3b, HMOHHAs  CBsI3b, METa/UNIMYECKas  CBSI3b,
KpUCTalLIM4YecKass peleéTka (aTOMHas, MOHHAs, MeTaJUIMJyecKas,
MOJIEKYJISpHasi), UOH, KAaTHUOH, aHWOH, AJIEKTPOJIUT U HEDJIEKTPOJIUT,
ANIEKTPOJIMTUYECKAsl ~ JUCCOLMAIMS, PEAaKUMd HOHHOTO OOMEHa,
OKHCITUTEIIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMH,  OKUCIUTEeNb U
BOCCTAHOBUTENb, OKHCICHHE W  BOCCTAHOBIICHHE, AJIEKTPOJIH3,
XMMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMbIE pEeaKIIvH,
CKOpOCTh XUMHUECKOW peakiuu, karamuzatop, [IJIK, xopposus

METAJIJIOB, CILIABBI

OCHOBOITOJIArarolie 3aKOHbl XHMHUHU: 3aKOH COXPAaHECHHUS MACCHlI,
nepuoguyeckui 3axkoH .M. MeHnneneeBa, 3aKOH IOCTOSIHCTBA

cocTaBa, 3aKOH ABOraapo

TEOPUM  XHMMHHU: aTOMHO-MOJIEKYJISIDHAsT ~ TeOopus, TEOpUs

ANEKTPOIUTUIECKON TUCCOLIUAIIUU
Brnanenune ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOILICH:

yMEHHE PaBIILHO HCIOIb30BaTh U3yUCHHBIE BENIECTBA U MATEPUAIIBI
(B TOM 4YHCIEe MHHEpaJbHBIE YIOOpEHHs, METaulbl M CIUIABBI,
HPOIYKTHl TepepabOTKH NPHPOJHBIX HCTOYHHUKOB YTIIEBOJIOPOIOB
(yrasi, mpupoaHOro rasza, He(TH) B OBITY, CEIIbCKOM XO3MHCTBE, Ha
IPOU3BOJICTBE M IOHMMAaHWE 3HAYEHUS XXHUPOB, OCIKOB, YIJICBOIOB
JUIsS OpraHW3Ma YelloBeKa; yMEHHE NMPOrHO3UPOBATh BIMUSHUE BEIIECTB
¥ XUMHYECKHX IPOIIECCOB HA OPTaHU3M YEJIOBEKA U OKPYKAIOLIYIO
IPUPOJHYIO CPELLy

yYMEHHE WHTETPHPOBATh XMMHUUYECKHE 3HAHUS CO 3HAHWSMHU JPYTUX

y4eOHBIX TIPEAMETOB

HaJIMYue OmbITa pabOThl C Pa3IMYHBIMM MCTOYHHKAMM HH(OpMaLuu
N0 XUMMH (Hay4yHas M HAy4yHO-TIOMYJISIpHAs JMTEparypa, CIOBapH,
CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

yYMEHHE OOBEKTUBHO OLIEHUBATh WH(POPMAIMIO O BEIIECTBAX, HX
OpeBpallieHUsIX M HPAaKTUYECKOM  TPUMEHEHUM U YMEHHe
UCTIOJIb30BaTh €€ JJIs pelIeHUs] yueOHO-TT03HABATENbHBIX 33124
Brnagenne ocHoBaMM MOHSATHMMHOIO anmapara ¥ CHMBOJMYECKOIO

A3bIKA XUMHH IJIs1 COCTABJICHUS (bOpMYJ'I HCOpPTraHNYCCKUX BCHICCTB,



7.1
7.2
7.3

8.1

8.2

8.3
8.4

9.1

9.2

9.3

YpaBHEHUN  XUMHUYECKHUX  pPEakKIMd; OCHOBAMH  XHMHYECKOM

HoMmeHKsatypbl (IUPAC u TpuBHanbHOI)

YMenue 0OBSACHATH CBsI3b MOJNOXKEHHs yeMeHTa B [lepuonnyeckoit
CUCTEME C UHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsii smapa, ooOliee dYHcio
AJIEKTPOHOB), PACHPEIECICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX MEepruoa0B, KaJlvusl U KaJIbIUA

[IpencraBienre O  MEPUOAMYECKONM  3aBUCHUMOCTH  CBOWCTB
XUMUYECKUX DJIEMEHTOB (paJllyC aToMa, 3JEeKTPOOTPUIIATEIHHOCTH),
OPOCTBIX W CJOXHBIX BEIIECTB OT TOJOXKEHUS JJIEMEHTOB B
[Tepuoamueckoit cucreme (B MalblX TMEpPUOJAX M  TJIABHBIX

MOJTPYyNIax) v 3JEKTPOHHOTO CTPOCHUS aTOMa
YMenne kinaccupuiupoBaTh:

XUMHUYECKHE FTIEMEHTHI

HEOpPraHUYEeCKUe BEllecTBa

XUMHYCCKUC pPCAKIINH

YMeHue onpeaers:

BAJICHTHOCTb U CTCIICHb OKHUCJICHUA XUMHUYCCKUX DJICMCHTOB, 3apsan

HOHa

BUJ XHMHYECKOH CBA3M M THUN KPUCTAIUIMUECKOH CTPYKTYypbl B

COCTMHEHUSIX
XapakTep Cpelbl B BOAHBIX PACTBOPAX BEIIECTB (KUCIIOT, OCHOBAHUM)
OKHUCJIUTEIh U BOCCTAHOBUTEIh

YMeHue xapakTepu3oBath (hpU3HMUECKUe U XUMUYECKUE CBOMCTRA:
MPOCTHIX BeEHIECTB (KUCIOPOA, O30H, BOAOPOA, TpaduT, amMmas,
KpeMHUH, a30T, ¢ocdop, cepa, XJOp, HATpUH, KaIWd, MarHHMH,
KaJIbIIMH, aJTIOMHHHH, JKeJe30)

CIIOXHBIX BELIECTB, B TOM YHCJIE€ HUX BOJHBIX PacTBOPOB (Boja,
aMMHUaK, XJOPOBOJOPOJl, CEPOBOJOPON, OKCHIBI U THUAPOKCHUIBI
metamuioB [-IIA rpynm, amtomunaus, meau (1), muaka, xemneza (I u
I1), oxcuaet yraepona (II u IV), kpemuus (IV), azora u docdopa (111
u V), cepet (IV m VI), cepuucras, cepHasi, a3oTuCTas, a30THasd,

docdopHasi, yronpHas, KpeMHUEBAsI KUCTIOTA U X COJIH)

IMPOTrHO3HUPOBATH n XapaKTCpPpU30BaTh CBOMCTBaA BCIICCTB B
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10.1
10.2

10.3

10.4
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11.2
11.3
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12.1

12.2

12.3

13

13.1

3aBHCHUMOCTH OT HMX COCTaBa M CTPOCHHUS, INPUMEHEHUE BEIIECTB B
3aBUCUMOCTHU OT UX CBOMCTB, BO3MOXKHOCTh IIPOTEKAHUSI XUMHUECKUX
MPEBpaLICHUH B pa3IMUHbIX YCIOBUIX

YMeHHe COCTaBIISATh MOJIEKYJISIPHBIC M MOHHBIC YPAaBHEHUS PEaKIuii, B
TOM YHUCIIE:

peaxiuiit HOHHOTO OOMeHa

OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUi

WUTIOCTPUPYIOIIMX ~XMMHYECKHE CBOMCTBAa M3Y4YEHHBIX KJIacCOB
(TpyIi) HEOPraHUYECKHX BEIIECTB

MOATBEPKJAOIIUX TEHETUUECKYI0 B3AaUMOCBSI3b MKy HUMU

YMeHue BIYUCIITh (IPOBOAUTH PACUETHI):

OTHOCUTENIbHYI0 MOJIEKYJSPHYI0 ¥ MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0O XMMHUYECKOI'O JIEMEHTA B COCJUHEHUH

MaccCOBYIO JIOJIIO BELIECTBA B pacTBOPE,

KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM Ira3oB

M0 YypaBHEHUSM XHUMHUYECKUX PEAKIUH M HAXOJIUTh KOJIMYECTBO
BellecTBa, 00bEM U MacCy peareHTOB WM MPOIYyKTOB peakluu
Bnanenue (3HaHME OCHOB):

OCHOBHBIMM  METOJAMH  HAy4YHOro  TO3HaHUA (HaOIIO/IECHHE,
U3MepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) MIPU U3yUEHUH BEIIECTB U
XUMUYECKUX SIBJICHUW; yMEHUE CQPOpMyIHpOBaTh MpodiIeMy H
MPEIJIOKUTH IMyTH €€ peIIeHus

Oe3omacHOi pabOThl ¢ XMMHYECKHMHU BEIIECTBAMHU, XUMHUYECKOU
MOCYJI0¥ M J1a0OpaTOpPHBIM 000PYAOBAHHEM

paBUJIaMy OE30MaCHOTO OOPAIEHUS C BEIIECTBAMU, UCTIOIB3YyEMBIMU
B MOBCETHEBHOM >KU3HU, MPAaBUIaMH MOBEACHUS B LEISIX cOepekeHus
30pPOBbSl M OKPYXKAIOIIEW IPUPOAHOM Cpenbl; IOHMMAaHHE Bpeaa
(omacHOCTH) BO3ACMCTBMSI HAa >KUBBIE OPTraHU3MbI OMNPEIEIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIICHHSI U TPEAOTBPAIICHUS UX BPEIHOTO
BO3JICHUCTBUS

Hanuuue npakTHuecKWX HaBBIKOB IUIAHUPOBAHUS U OCYUIECTBIICHUS
CJEAYIOINUX XUMHUYECKUX IKCIIEPUMEHTOB:

HN3YUCHUC U OIIMCAHUC (I)I/I3I/I‘-IGCKI/IX CBOICTB BCIICCTB, O3HAKOMIJICHHUC

C (1)I/I3I/I‘I€CKI/IMI/I n XUMHNYECCKUMU SIBJICHUAMMU, OIIBITHI,



13.2

13.3

13.4

13.5

13.6

13.7

13.8

14

14.1

14.2

WUTIOCTPUPYIOIIHNE MPU3HAKU MTPOTEKAHNUS XMMHUUECKUX PEaKIHii
U3ydeHre croco0OB pa3aeleHus cMecen

MOJlyYeHUE KHCIOpOJa M HU3Y4YEHHE €ro CBOICTB; IOJIy4€HUE
BOJIOPOJIa U HU3YYCHHE €ro CBOMCTB; MOJYYEHHE YTJIEKHCIOTO ras3a u

HN3YUCHHUC €TO CBOfICTB; IOJIYUCHHUEC aMMHUaKa 1 U3y4YCHHUE €Iro CBOICTB

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JoJed

paCTBOpéHHOFO BCIICCTBA

pUMEHEHNE WH/INKaTOPOB (;makmyca, METHJIOpaHkKa u
denondranenna) s OnmpeneNieHUs] XapakTepa Cpeibl B pacTBOpax

KHUCJIOT U LIeJIoUel

UCCIIEIOBAaHNE U ONKHCAaHHE CBOMCTB HEOPraHWYECKUX BEILECTB
Pa3IMYHBIX KJIACCOB; M3YYECHUE B3aMMOJEUCTBUS KUCIOT C METaJIaMH,
OKCHIAMH  METaJUIOB,  PAacTBOPUMBIMH U HEPacCTBOPHUMBIMH
OCHOBaHMSIMH, COJISIMH; TIOJIyYEHHE HEpPacTBOPUMBIX OCHOBAHUM;
BBITECHEHHE OJIHOTO MeTajjla JApPYyrMM W3  pacTBOpa  COJIU;
UCCIIeIOBaHNEe aM(OTEPHBIX CBOWCTB THUAPOKCUAOB AaTIOMUHUS U

LIUHKA

pelieHne SKCIePUMEHTAIBHBIX 3a7a4 110 TeMaM: «OCHOBHBIE KJIACChI
HEOPraHUYEeCKHUX COCIUHEHHI; «DNEKTPOIUTUYECKAS
aucconuanusay; «BaxkHewmme HeEMETaIabl W WX COCAUHCHHUS,

«Baxxneme MeTalibl 1 UX COSTUHEHUSI

XMUMHYECKHUE  OKCIEPHUMEHTHI,  WLUIIOCTPUPYIOIIHE  MPH3HAKH
NPOTEKAHUs PEaKiii MOHHOrO OOMEHA;, KAaueCTBCHHBIC PEaKIMU Ha
NPUCYTCTBYIOIIME B BOJHBIX PACTBOpAX HOHBI XJOPUA-, OPOMHII-,
wonua-, cynbdar-, Qocdar-, KapOboHAT-, CHIUKAT-aHUOHBI,
THIPOKCH/I-HOHBI, KATHOHBI aMMOHUS, MAarHUs, KaJIbIHs, aTFOMUHHS,
xkenesa (2+) u xxenesa (3+), menu (2+), HUHKA

YMenue:

NpECTaBIsATh PE3yJbTaThl JKCIEpUMEHTa B (OpPME BBIBOJIOB,
JIOKa3aTeIbCTB, I'PAPUKOB M TAOJIUIl M BBISABISATH SMIHPHUCCKHE
3aKOHOMEPHOCTH

YCTaHABJIMBATH CBSA3U MEXKIy PEaIbHO HAOJIIOJaCMBIMH XUMHUCCKUMHU

SBJICHUSIMU U TPOIIECCAMH, MPOUCXOAAIIUMHU B MAaKpO- U MUKPOMHUDE,

00BACHATH MMPUYINHBI MHOFOO6paBI/I${ BCIICCTB



HEPEYEHD 2JIEMEHTOB COAEP)KXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2OK3AMEHE 110 XUMHNHU

Kon
1

1.1

1.2

1.3

1.4

1.5

1.6

2.1

2.2
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3.1

IIpoBepsieMblii 3J1eMEHT COACPKAHMS

[TepBoHaYaIbHBIC XUMUYECKUE TTOHSATHS
YucTeie BemecTBa 1 cMecH. CriocoObl pa3iesieHus CMece

AToMEI © MOJICKYJIBI. Xumudeckue dieMeHTB.. CHMBOIBI XHMHYECKHUX

9JICMCHTOB. HpOCTLIG " CJIIOKHBIC BEIICCTBA.

XuMuueckas (l)OpMYJ'Ia. BaneHTHOCTE aTOMOB XMMHYECKHUX 3JIeMeHTOB. CTEIIEHb

OKHCJICHUA

3aKOH TIOCTOSHCTBA COCTaBa BCIIICCTB. OTtHocUTENbHAS aTOMHAs Macca.
OTHOCHUTENLHAA MOJICKYJISIpHAd Macca. MaccoBast g0 XUMHYECKOIro 3JIeMeHTa

B COCAUMHCHUU

KomuyectBo BemiectBa. Monb. MomsipHas macca. MossipHblE 00bEM Tra30B.

BzanmocBs3b KOJIMYCCTBA, MAaCChl U YHCJIa CTPYKTYPHBIX €IUHUAIL BEIICCTBA

dusznyecknue M XUMHYCCKHE SBIICHHS. XHUMHUYCCKas pakuusa u eé IMPU3HAKH.

3aKOH COXpaHEHMsI MACChI BEIIECTB. XUMUUECKUE YPAaBHEHHUS

Ilepronnueckuii 3akoH u Ilepuonnueckas cucTeMa XHMHYECKHX 3JIEMEHTOB

.. MenneneeBa. CTpoeHre aTOMOB

[Iepnoanueckuii 3akoH. [lepuonnueckas cucremMa XUMHUYECKUX dnnemMeHToB J[.M.
Mengeneesa. Ilepuonel u rpynnel. @usndeckuil CMbICT MOPAIKOBOTO HOMEDA,

HOMCPOB IICpHOJa U I'PYIIIbI 3JICMCHTA

Crpoenne aromoB. CoctaB aToMHbIX siaep. M3orombl. Dnextponsl. CTpoeHue
JJIEKTPOHHBIX 000JI04eK aTOMOB TMepBbIX 20 XMMHUYECKMX 3JEMEHTOB

[Tepnoanueckoii cucremsl .M. Menneneesa

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX
NEepUOOB, Kalus, Kajblus (paguyca aTOMOB, JJIEKTPOOTPHULIATEIHHOCTH,
METaJUIMYECKUX M HEMETaJUIMYeCKUX CBOMCTB) M HUX COEAUHEHUH B
COOTBETCTBUU C TIOJIOKEHHWEM »ayeMeHToB B [lepumommueckoil cucreme u

CTPOCHUCM UX AaTOMOB
CrpoeHue BelecTna

Xumuueckass cBsi3b. KoBaneHTHass (mojispHas M HEMOJSIpHAsi)  CBSI3b.
DONEeKTPOOTPULIATEIBHOCTh ~ XUMHUYECKUX  dJeMeHTOB.  loHHas  CBs3b.

Merannuueckas cBsI3b



3.2

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

4.11

Tunbl KpucTaIMUeCKUX pemérok (aToMHas, MOHHAsA, MeTaJUIM4YecKasi),
3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTANIMYECKOM PEIIETKU U BUIA

XUMHUYECKOH CBS3U

Baxueiimne mnpeacTaBuTENM HEOPraHMYECKHWX BenlecTB. Hemertamibl u ux

coeIMHEHMs. MeTalabl M UX COeIUHEHUS

Knaccupukaimuss W HOMEHKIATypa HEOPTraHMYECKHX COCIMHCHHN: OKCHIOB
(coneobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, aMmdoTrepHsbIe) "
Hecoeo0pa3yoime; OCHOBaHMW (IIETOYM W HEPACTBOPUMBIC OCHOBAHMS);
KUACIOT  (KHCIOpOACOAepKame ¢  OECKUCIOpOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIEH (CPeTHUX U KHCIBIX)

dusnueckue M XUMHUYECKHE CBOWCTBA IIPOCTBIX BEIIECTB-HEMETAJUIOB!
BOJIOPO/JIa, XJIOpa, KUCIOPOa, CEphl, a30Ta, Gpochopa, yriaepoia, KpeMHHS

@u3nyeckue M XHUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIIOB: JIUTHS,
HaTpHs, Kajausl, MarHusl M KajblMs, QJIIOMUHUS, XkKele3a. DIIEKTPOXUMUYECKUN

AL HAIIPSIKEHUN METaJlIOB

du3nuecKue U XMMUYECKUE CBOMCTBA BOJOPOAHBIX COCIMHEHWI HEMETAJUIOB:
XJIOPOBOJIOPO/a, CEPOBOAOPOIA, AMMUAKA

dusnyeckue U XUMHYECKHE CBOMCTBA OKCHI0OB HemerTauioB: cepbl (IV, VI),
aszota(Il, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(I1V). Ilonyuenue
OKCHJIOB HEMETAIIJIOB

Xummueckue cBoicTBa okcuaoB: MeTauioB [A-IIIA rpymm, nunka, mequ(Il) u

xeneza(ll, III). [Tomyuenne okcua0B METAIIIOB

XUMHUYECKUE CBOMCTBA OCHOBAHWH M aM(OTEPHBIX THAPOKCUIOB (HA MpUMEpE
TUAPOKCHIOB  QJIIOMUHUA, Kene3a, 1uHKa). [lodyueHue oOcHOBaHM U
aM(pOTEepHBIX THIPOKCHU]IOB

OO0me XUMHYECKHUE CBOMCTBA KHCIOT: XJIOPOBOJOPOIHOM, CEPOBOJIOPOIHOM,
CEPHUCTOM, CepHOi, a30THOU, (ochopHOH, KpeMHHEBOH, yroiapHOW. OcoObie
XMMHYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM CEPHOM M A30THOM KHCJIOT.
[Tonyuenue kucior

OO0ue xuMHUYecKre cBoicTBa cpeaHux coineil. [lomyuenue comneit

[Tomydenue, cobupaHue, pacro3HaBaHUE BOJIOPOJAA, KHCIOpPOJa, aMMHaKa,
YTJIEKUCIIOTo ra3a B JabopaTopuu

[lonyuenne amMuaka, CEpHOM M a30THOM KHMCIOT B MpPOMBINIIEHHOCTH. OO1ue

CII0COOBI IMOJIy4YCHHA MCTAJIJIOB



4.12

5.1

5.2
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5.5

6.1

6.2

6.3

6.4

6.5

['eneTnueckas CBA3b MEXAY KJIACCAMHU HEOPraHUYECKUX COCINHEHUN
XUMUYECKUE PEAKIIUU

Knaccudukanmss XuMU4ecKUX peakiuid 0 Pa3iTUIHbIM MPU3HAKAM: TI0 YHCITY H
COCTaBy Y4YacTBYIOIIMX B pPEAKIMHU BELIECTB, MO TEIIoBOMYy 3(dekry, 1o

W3MCHCHHIO CTCIICHEH OKHMCIICHUS XUMUUECKUX YJIEMECHTOB

TernoBoil A3 GeKT XUMHYECKON peaKkIiuy, TEPMOXUMHUYECKIE YPaBHEHUS. DK30-

N SOHAOTCPMHUYCCKUC PCAKIINU. TepMOXI/IMI/I‘IeCKI/IC YpaBHCHUS

OKHUCINTEIBHOBOCCTAHOBUTENbHBIE peakUuu. OKHCIUTEIN U BOCCTAHOBHUTEIM.
[Ipomieccbl  OKMCIEHUST M BOCCTAHOBICHHS.  OJEKTPOHHBIM  OanaHC

OKHCJIMTETLHOBOCCTAHOBUTEIILHOM pc€akuuu

Teopust 27IeKTPOIUTHYECKON Aucconranu. KaTuoHbl, aHMOHBI. DJIEKTPOJIUTHI U

HEAIeKTPONUThL. CUIIbHBIC U ClIa0bIe AIEKTPOIUThL. CTENeHb AUCCOIUAIIH

Peakuuu mMOHHOTO obMeHa. YcioBus MMPOTCKAHU peaKLII/II\/'I HOHHOTI'O O6MeHa,

IIOJIHBIE Y COKPAILEHHBIC HOHHBIC YPABHEHUS PEaKLIUN
XHUMHS ¥ OKpYXKarolas cpeaa

BemecrBa u Marepuansl B IIOBCEJHEBHOM >KM3HHM 4eJIOBEeKa. besomacHoe
UCIIOJIb30BaHUE BEUIECTB M XUMMUYECKUX peakuuil B JgabopaTopuu U OBITY.

HepBaﬂ IIOMOIIB ITPHU XUMHUYCCKUX OKOraX U OTPABJIICHUAX

XUMUYECKOe 3arpsi3HEHUE OKpyXKalmeld cpefapl  (KUCIOTHBIC — JOXKH,
3arpsi3HEHUE TOYBbI, BO3yXa U BOJOEMOB), CIIOCOOBI €ro MperoTBPALCHUS
[IpenenbHas pomyctumas konmeHTpauus BeuiectB (ITAK). Ponbp xumum B
pelIeHUH DKOJOTHYECKUX TMpoOjeM. YCuieHHe NapHUKOBOTO dddekra,

pa3pyLIeHue 030HOBOTO CJIOSI

[Ipumenenne cepsl, azora, docdopa, yriaepoaa, KpeMHUS U UX COCAMHEHUH B
OBITY, MEIWIIMHE, MPOMBIIUICHHOCTH W CEJIbCKOM Xxo3sicTBe. [IpuMeHeHwne
METAIJIOB WM CIUIABOB (CTanb, YYTyH, IOPAIOMUHUNA, OpoH3a) B OBITY U
MIPOMBINIUICHHOCTH WX coenuHeHui. [IoHsATHEe 0 KOppO3UK METaIOB, OCHOBHBIC
CIIOCOOBI 3aTUTHI X OT KOPPO3UHU

[TpuponHble HUCTOYHHKHU YTIEBOJOPOAOB (yrojib, MNPUPOAHBIA Tra3, HedTh),
MPOIYKTHI UX MepepadboTku (OEH3HH), UX POJIb B OBITY M MPOMBIILICHHOCTH
[lepBoHavyanbHBIC TOHATHS OO0 OPraHMYECKHUX BEIIECTBAX KAK O COCIUHECHUSX
yriepoaa (MeTaH, 3TaH, STHJICH, alleTUIICH, 3TaHOJI, TIHUIIEPUH, YKCYCHAs KHUCIIOTA).
[TonsiTrie 0 OHMOIOTMYECKN BAKHBIX BEIIECTBAX: JKUpaX, OCNIKax, yIiIeBOAaX — U UX

POJIHN B JKU3HU YCIIOBCKA



7.1
7.2
7.3

Pacuértnr:
o popMysamM XUMHYECKUX COSTUHEHUN
Macchl (MacCoBOM) JOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

M0 XUMHUYCCKUM YpPaBHCHHUAM



YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI IS YYHEHUKA

METOAUYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
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