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HHOACHUTEJBHASA 3AIIMCKA

[Iporpamma 10O XMMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUA
COCTaBJICHA Ha OCHOBE TpeOOBaHMIA K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTenbHO MPOrpaMMbl OCHOBHOT'O O0IIET0 00pa30BaHMsl, MPEICTABIEHHBIX
B ®I'OC OOO, a Ttakxke Ha OCHOBe (QeaepalnbHOl pabdoueil MporpaMMbl
BOCITUTAHUSA M C Y4ETOM KOHIICTIIIUU MPETIOAaBaHus YIeOHOTO mpeaMeTa « XuMUsD)
B 00pa3oBarenbHbIX opranu3anusx Poccuiickoit Genepanmu.

[Iporpamma 1o Xumuu Aa€T TPEACTABICHHE O LENAX, OOUIEH CTpaTeruu
oOy4eHMs, BOCHHTAHWS M PAa3BUTHA OOYYAIOIIUXCS CPEACTBAMHU y4eOHOTO
npeaMeTa, YCTaHABIIMBAET 00s13aTENbHOE MIPEAMETHOE COJICpKaHHUE,
npeAycMaTpUBaeT paclpeleeHue €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE IO
pasienaM M TeMaM IMPOrpaMMbl MO XUMHUHU, ONPENEIAECT KOJWYECTBEHHBIE H
KaueCTBCHHbBIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO0
MOCJEAOBATEILHOCTh M3YUYCHHUSI XUMHUHU C€ Y4ETOM  MEXKIOPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO IMpoliecca, BO3PACTHBIX
0COOEHHOCTEeW  O00ydYaroluxcsi, OIpeAeNseT BO3MOXHOCTH TMpeaMeTa s
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTeIbHOU
MpoTrpaMMbl HA YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs, a TakKe TpeOOBaHUM K
pe3yibTatam 00yueHHs] XUMUM Ha YPOBHE 1I€JIeW U3ydeHUs IpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-IIO3HABATEIILHOW JCATEIBHOCTH OOYYaloIIerocs II0 OCBOCHHIO
y4eOHOTr0 Co/IepKaHMs.

3HaHUWE XHUMHUHU CIYKUT OCHOBOM [Jisi (POpMHpOBaHUS MHPOBO33PEHUS
0o0yyJaroIierocs, €ro MpejCcTaBICHU O MaTepUaIbHOM €IMHCTBE MHpaA, BaXKHYIO
posib urpatot GopMUpPYEMbIe XUMHEW MPEACTaBICHUS O B3aWMOIPEBPAIICHUSIX
SHEPTUU U 00 DBOJIOIMHU BEIIECTB B MPHUPOJE, O MYTAX PEHICHUs riao0aabHBIX
npoOJjieM yCTOMYHMBOTO Pa3BUTHSl UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTHUYECKOM,
MUILIEBOM U DKOJIOTHYECKOU 0€30MacHOCTH, TPOOJIEM 31paBOOXPaHEHUS.

N3ydeHne XuMuu:

CIIOCOOCTBYET  peajiu3alli  BO3MOXXHOCTEW  JJII  CaMOpasBUTHS U
dbopMupoBaHUs KYJIbTYPhI IUYHOCTH, €€ 001el 1 PyHKITMOHAIBHON TPaMOTHOCTH,

BHOCHUT BKJIaJ B ()OPMHUPOBAHME MBIIIJICHUS U TBOPUYECKUX CITOCOOHOCTEH
OOy4JaronMXxcsi, HAaBBIKOB HMX CaMOCTOSITEJIbHOM  y4eOHOW  JESTENbHOCTH,
AKCIIEPUMEHTAIILHBIX M HCCIEIOBATEIbCKUX YMEHUH, HEOOXOAUMBIX Kak B
MOBCEIHEBHOM JKU3HU, TaK U B TPOPECCUOHATILHON ACATEIBHOCTH;

3HAKOMHUT CO CHENMU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
I[EJIOCTHOTO B3IUIsiIa HA €IMHCTBO MPUPOILI U YEJIOBEKA, SBIISICTCS OTBETCTBEHHBIM
3TanoM B GOpMHUPOBAHUHN €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YYaIOIIUXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO I[IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K MIPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJl B AKOJIOTUYECKOE
00pa3oBaHUE 00YYAIOITUXCHI.

JlanHble HampaBlieHHs B OOYYEHMM XHMHH OOECHEYMBAIOTCS CHEU(PUKON
COJICpKaHUsl  y4eOHOro  TpeaAMeTa, KOTOpPhIM  SIBISAETCS  IMEIaroru4ecku
aJanTUPOBAHHBIM OTPAXKEHHEM 0a30BOI HAYKH XMMHUU HA ONPEACIEHHOM dTare e€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOEHHE OOYYalOIIMMUCSI CHUCTEMBI IMEPBOHAYAIBHBIX TMOHATHI XUMHUH, OCHOB
HEOPraHMYECKOW XHMHUU U HEKOTOPBIX OTJEIbHBIX 3HAYMMBIX TOHSTUN
OpraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMbI MO XUMHH C(OPMHUPOBAHA HA OCHOBE
CUCTEMHOro mnojaxoja Kk e€ m3yueHuro. Cojep:KaHHE CKIIAJIBIBAETCS U3 CHUCTEMBI
MOHATUN O XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MTOHATUN O XUMHUECKOMN
peakiuu. O0e OSTU CHUCTEMBbl CTPYKTYPHO OpPraHU30BaHbl [0 MPUHIUITY
MOCJIEA0BATEILHOIO PA3BUTHSI 3HAHUN HAa OCHOBE TECOPETUUECKUX MPEIACTABICHUM
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoauueckoro 3akona /. 1. MenzaeneeBa kak OCHOBHOT'O 3aKOHA XHUMHUH;

— YYEHUS O CTPOEHUHU aTOMa U XUMUYECKOU CBSI3U;

— TpeNCTaBICHUNW 00 DIEKTPOJUTUYECKON AUCCOLMAlUA BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA Ha OCHOBE JMIIUPUUYECKHU
MOJYYEHHBIX U OCMBICIICHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEA0BATEIBHO OT OJHOTO
YPOBHS K JPYroMy, BBINOJHAS (YHKIMU OOBICHEHUS U MNPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOKHOCTEU MPAKTUYECKOTO MPUMEHEHHUSI U MOJy4YCHUS
U3Y4YaeMbIX BEIECTB.

OcBoeHue TmporpaMMbl IO XUMHHU CHOCOOCTBYET  (HOPMHUPOBAHUIO
IIPEACTABJICHNS] O XMMUYECKOM COCTABIIAIOIIECH HAyYHOM KapTUHBI MUpPA B JIOTUKE
e€ CHUCTEeMHON NPHUPOJIbI, IIEHHOCTHOTO OTHOIIEHHUS K HAy4YHOMY 3HAHHUIO U
METOJlaM TO3HaHMS B Hayke. M3yueHHe XUMHUHU TPOUCXOIUT C MPUBICYEHUEM
3HAHWN W3 paHee M3YyYEHHBIX YYEOHBIX MpeaMeToB: «OKpYyKaOMHMA MUpPY,
«buonorus. 57 knacce» U «PuU3MKa. / KIacc».

[Ipy wu3yyeHUM XUMHHM TPOUCXOAUT (QopMHpOBaHUE 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUYECKOU
NEATEIbHOCTH YEJOBEKAa M KaK OJHOIO0 U3 KOMIIOHEHTOB MHUPOBOU KYJBTYPHI.
3amaua y4eOHOTO MpeaMera COCTOMT B (OPMHUPOBAHUU CHUCTEMbI XUMHYECKHUX
3HAHUW — Ba)KHEUINX (haKTOB, MOHATHM, 3aKOHOB M TEOPETUUYECKHUX TOJOKECHHM,
JOCTYIIHBIX 00O0OIIEHUIT MUPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKH, B



OpUOOIIEHMM K HAyYHbIM METOJaM T[IO3HaHUS TMpPU H3YyYEHUU BEIIECTB U
XUMHUYECKUX peakiuii, B (OPMHUPOBAHUH U PA3BUTHUU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHWH B Yy4eOHO-TO3HABATENbHOW M Y4eOHO-HCCIIEAOBATEIbCKOM
JeSTeIbHOCTH, OCBOCHMM MpaBWJI 0OE€30MacHOTO OOpallleHHs C BellecTBaMU B
MOBCEHEBHOM JKU3HU.

[Ipu u3yyeHUU XMMHUU HAa YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs BaXKHOE
3HauY€HUE MPUOOPENH TaKHUE 1eJIU, KaK:

— (GOpMHUPOBAHHE WHTEIUICKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIbHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

—  HampaBJCHHOCTh OOYy4YEHHMs] Ha CHCTEMaTH4YeCKOe MpHOOIIECHUE
oOyyaromuxcsi K CaMOCTOATEIbHOW I103HABATEIbHOW JEATENbHOCTH, HAyYHBIM
METOJilaM TO3HaHUS, (POPMUPYIOIMIMM MOTHBAIMIO M PA3BUTHE CIIOCOOHOCTEH K
XMW,

— obecnieueHue yCiIoBUM, CIIOCOOCTBYIONMIUX MTPUOOPETEHHUIO 00YyYaIOIUMUCS
OMbITa Pa3HOOOpPa3HON JAEATEIbHOCTH, MO3HAHUSA M CaMOIO3HAHMS, KIIOUYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUIMX YHHMBEPCAJIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH,

— (opmupoBanue oOwmEH (PYHKIMOHAIBHOW M €CTECTBEHHO-HAYyYHOMH
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHHA OOBSCHATH M OIICHUBATH SIBJICHUSA
OKpY>KaIOIlIET0 MHpa, UCIOJb3Yys 3HAHMSI U OMbBIT, MOJIYYEHHbIE NPU HU3YUEHHUU
XUMUHU, TPUMEHITh MX MPU PEIICHUH TMPOOJeM B TOBCEIHEBHOW KU3HU U
TPYAOBOM JEATEIBHOCTH;

— (QopmupoBaHue y oOOydaromuxcs TyMaHUCTHYECKHX OTHOIICHUH,
MOHWMAHUS IIEHHOCTH XWUMHUYECKUX 3HAHWHA [JIsl BBIPAOOTKH HSKOJIOTHUECKU
LEJIECOO0PA3HOTr0 MOBEACHUSI B OBITY M TPYIOBOM JESITENIBHOCTH B IEJSIX
COXPAHEHUS CBOETO 370POBbs U OKPYXKAIOIIeH MPUPOAHOMN Cpebl;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO H
CaMOBOCITUTAHHIO HAa OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MPO(MUIIS M HANPaBIEHHOCTH AATbHEHIIIETO
oOy4eHwUsI.

OOmiee YMCIO YacoB, OTBEACHHBIX I HU3YYEHHUS XMMHHU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanms, cocTtaBisieT 136 yacoB: B 8 kitacce — 68 1acosB (2
yaca B HeJleli0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COIEPKXAHUE OBYYEHMUAA

8 KJIACC

IlepBoHauyabHbIE XMMUYECKHE MOHATHS

[Ipeamer xumuu. Posb XMMUU B KU3HU 4Ye€JIOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemectBa. duU3MYECKHUE CBOWCTBA BEUIECTB. ATpEraTHOE COCTOSHUE
BemiecTB. [loHsTHe 0 MeTojax Mo3HaHHWS B XUMUU. UMCThIE BEHIECTBA U CMECH.
CnocoOsI pa3aeneHust cMeceil.

ATOMBI U MOJEKYJbl. XHUMHYECKHE 3JIEeMEHThl. CHUMBOJBI XUMHYECKUX
sneMeHTOB. [IpocThie U ClOKHBIE BelleCcTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumuueckas ¢opmysia. BajJeHTHOCTh aTOMOB XUMHUYECKHUX DIJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHAs aTOMHAas Macca.
OTHocuTeNbHAs MOJIEKYJIsIpHas Macca. MaccoBasi J0Jisi XUMHUYECKOTO 3JIEMEHTa B
COCIMHCHUH.

KomnuectBo BemiectBa. Moiib. MonsipHas macca. B3aumMocCBsA3b KOJIMYECTBA,
MacChl M 4YHCJIA CTPYKTYpPHBIX €IUHUI] BemiecTBa. Pacu€rel 1o Qopmynam
XUMHAYECKUX COCTMHEHUMN.

du3nyecKue U XMMUUYECKUE SBJICHUS. XMMHUECKas peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHUs MacChl BEIIECTB. XUMHUYECKHUE ypaBHeHUs. Knaccudukaius
XUMUYECKUX PEAKINil (COeMHEHUS, PA3JIOKEHUS, 3aMEeIIeHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYJ0H, MpaBuiaMu pabOThl B J1abopaTopuul U
npuéMamu oOpalieHus: ¢ J1adbopaTopHbIM 000PYJAOBaHUEM, U3YUEHUE U OMUCAHUE
bu3UYECKX CBOWCTB O0OO0pa3lloB HEOPraHWYECKUX BEIIECTB, HaOJIOJCHUE
¢usnueckux (TJIaBJIeHUE BOCKa, TasHUE JbJa, pPAaCTUpPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYM, MPOKATUBAHUE
MEJIHOM TTPOBOJIOKH, B3aUMOJICUCTBHE MeJia C KUCIOTOM) SIBJICHUH, HAOMIOICHUE U
OTNMCaHUE TPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiuid (pasjioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPUAOM Oapwsi, pazioKeHHE THUAPOKCHUIA
Menu (II) mpu HarpeBanuu, B3auMOJIeCTBUE kele3a ¢ pacTBopoM conu meau (1),
M3Yy4eHUE CIOCOOOB pa3JielICHUs] CMECel: C MOMOIIbI0 MarHuTa, (UILTPOBAHUE,
BBITIApUBaHUE, JUCTUIUIAIMS, XpoMaTorpadus, MPoBEICHUE OUYHNCTKU MOBAPEHHOM
CoJIM, HaOJIOJICHWE W  OMNHCaHWE  PE3yJbTAaTOB  NPOBEJACHUSA  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUsI MAacChl, CO3JaHHE MOJEJICH MOJIEKYI
(IIapOCTEP>KHEBBIX ).

Ba:kHeiimue npeacTaBuTe M HEOPraHNYECKUX BelleCTB

Bo3gyx — cMech razoB. CoctaB Bo3ayxa. Kucinopoa — 3J€MEHT U IPOCTOe
BemiecTBo. HaxokneHue kucimopoaa B TpUpoe, (PU3MUYecKne M XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Oxcupabl. [lpumenenue kucnopona. CrocoObl



MOJIYYCHHS] KUCTopoAa B Ja0OpaTOpuud U TIPOMBIIUIEHHOCTH. Kpyrosopor
KucJIoposa B mpupoze. O30H — aJuIOTpOITHAS MOAUBUKAITIS KACIOPOa.

TemnoBoit »h(PekT XUMHUECKOW peaklnh, TEPMOXHMMUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojlb U METaH. 3arpsA3HCHHE
BO3/yXa, YCUJICHHE MApHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bopopon — nsnemMeHT m mpocroe BemecTBO. Haxoxkaenuwe Bomopona B
npupoae, (U3MYECKUEe ¢ XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
noxyyeHus. Kucnotsl u conm.

MonsipHbIii 006EM Ta30B. PacuéThl M0 XUMUUECKUM YPaBHEHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBopurens. PacTBopsl.
HacepiieHHble ¥ HEHACBIMIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEHIECTB B BOJE.
MaccoBast 10Ji1 BEHIECTBA B pacTBOpe. XUMUYECKHE CBOMCTBA BOJIbI. OCHOBAaHMS.
Ponp pacTBOpoB B Npupoje U B KU3HHU 4eloBeKa. KpyroBopoT BOJbl B MPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus neopranndeckux coenuneHuid. Oxcunbl. Knaccudukamms
OKCHJIOB:  cosieoOpa3yroniue  (OCHOBHBIC, KHUCIOTHBIC, aM(OTEepHbIE) U
HecosieoOpazyromue. Homenkmarypa okcuaoB. DU3MYECKHE U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHue okcuaos.

OcHoBanus. Knaccudpukanuss OCHOBaHMM: IIEIOYM M HEPACTBOPUMBIE
ocHoBaHusg. HomeHknatypa ocHoBaHuii. PU3HMYECKHE W XMUMUYECKHE CBOMCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucnor. dusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psn axktuBHoctm metamnoB H. H. bekerona.
[lonydeHue KUCIOT.

Comu. Homenkiatypa comneil. @U3NUEeCKUEe U XUMHUYECKUE CBOWCTBA COJIEH.
[Tonmy4yenue conen.

['eHeTnuecKas CBA3b MEXKIY KiIacCaMU HEOPTaHMYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMPEIECICHUE COAECPKaHUS KUCIOPOJa B BO3yX€E, MOJTYUYCHHE,
coOupaHue, pacro3HaBaHWE M U3YYEHUE CBOWCTB KHUCIOpOAa, HaOIIOIECHHE
B3aUMOJICHCTBUSl BEIIECTB C KHUCIOPOAOM M YCIIOBUSI BO3HUKHOBEHUS H
npeKpaileHus TopeHus (Mo)kapa), O3HAKOMJICHHE C OOpa3llaMH OKCHUIOB H
OTMMCaHUE WX CBOWCTB, MOJIy4eHHUE, COOMpaHHME, paclO3HABAHUE M H3Yy4YCHUE
CBOMCTB BOJIOpoja (ropeHue), B3zauMojencTBue Bojopoda ¢ okcuaom meau (II)
(BO3MOKHO HCITOJIb30BAHUE BUICOMATEPUATIOB), HAOIIOIeHHE 00pa3lloB BEIIECTB
KOJMYECTBOM | MOJb, HCCIICIOBAHUE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, TIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOU
MacCOBOW J0JIEl pacTBOPEHHOIO BEIIECTBA, B3aMMOJECWCTBUE BOJABI C METAJJIAMHU
(HaTpueM ©  KaiublueM) (BO3MOXHO UCIIOJIb30BaHUE BUIECOMATEPHUATIOB),



UCCIIEJIOBaHUE 00pa3lloB HEOPraHWYECKUX BEILECTB PA3IMYHBIX KJIAcCOB,
HaOII0ICHNE U3MEHEHHSI OKPACKU MHAMKATOPOB B PACTBOPAaX KHUCIOT U IIEJIOYEH,
u3ydyeHue B3aumojencTBua okcuga meau (II) ¢ pacTBOpoM cepHOM KHCIIOTHI,
KHCIIOT € METaJUlaMH, PEAKUUN HEUTpaau3alyy, IOJIy4eHUE HEPACTBOPUMBIX
OCHOBAaHM, BBITECHEHME OJHOIO MeTaJlla APYI'MM M3 pAacTBOpa COJIM, PELICHUE
DKCIIEPUMEHTAJBHBIX 3aJad 10 Teme «BaxHenmme KiacChl HEOPraHWYECKHX
COCIMHEHUIY.

IHepuoauueckud 3axkoH u Ilepumognyeckasi cucreMa XUMHYECKHUX
jementoB JI. U. MenpgeseeBa. Ctpoenne aToMoB. XMMHYECKasl CBS3b.
OKHCIUTEJBbHO-BOCCTAHOBUTEIbHBIC PEAKIIUN

[lepBble MOMNBITKM KiIAaccCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. [loHsTHE O
rpynnax CXOJIHBIX 3JIEMEHTOB (ILEJOYHBbIE M MIEJIOYHO3EMEIbHBIE METAaJIbI,
raJIOr€Hbl, HHEPTHBIE T'a3bl). DJIEMEHThI, KOTOPbIE 00pa3yloT aM(POTEPHBIE OKCH/IBI
Y TUIPOKCHU/IBI.

Ilepnonnyeckuit 3akoH. Ilepuoguyeckas cucremMa XUMHYECKUX JIEMEHTOB /l.
N. MengeneeBa. KoporkonepuonHas W JJUHHONEpHOAHAs  (QOpMBI
Ilepnogmueckon cucteMbl XuMudeckux 3iemeHToB /. Y. Menneneesa. [leprnossl
n rpynmnbl. OU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB IEpUOAa H
IPYIIIBI 3JIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX sifep. M3oTonbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 00004eK aToMoB TMepBbIX 20 XUMHYECKHX 3JEMEHTOB
Ilepnogmueckonn cucremnl [. 1. MenneneeBa. XapakTepUCTUKA XWMHYECKOTO
3JIEMEHTA MO0 ero nonoxeHuto B [lepuognueckoit cucreme /. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUNINYECKUX U HEMETAJUNINYECKUX CBOMCTB IO IPYIIIIAM U IIEPUOJIAM.

3nauenue [lepronnueckoro 3akoHa u [lepuoanueckoi cUCTEMbl XUMUYECKHUX
AJIEMEHTOB I pa3BUTHs Haykd W npaktuku. J[. M. MenneneeB — y4€HbI U
IPaKIaHVH.

Xumuueckass cBsa3b. KoBaneHTHass (moyispHas U HENOJSIPHAs)) CBS3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX AIEMEHTOB. IOHHAs CBA3b.

Crenenb  okuciieHHd.  OKHUCIUTEIBHO-BOCCTAHOBUTENIBHBIE  PEAKLUU.
IIpoueccol OKUCIIEHHS U BOCCTAaHOBIEHUS. OKUCIUTEIN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasloB BEIIECTB METAUIOB MU HEMETAJJIOB, B3aMMOJCHCTBUE
ITMAPOKCHIA LMHKA C pPAacTBOpAaMU KHUCJIOT W IIENOYEH, MPOBEIECHUE OIBITOB,
WUTFOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIHUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKIIMMA
(ropeHue, peakiuu pa3noKeHusl, COSUHEHHUS ).

Mesicnpeomemmuoie céasu



Peanuzanusa MeXNpeaIMETHBIX CBA3€M MNpU M3YYEHUM XUMHUM B 8 Kjacce
OCYILIECTBJISIETCS 4Y€pe3 HCMOJb30BAHUE KaK OONIMX €CTECTBEHHO-HAYUYHBIX
MOHATHUM, TaK U MOHSTUH, SBISIOUIUXCS CUCTEMHBIMU ISl OTACJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TIOHATHA: HAYYHBIA (akT, TUIOTE3a, TEOPHUs,
3aKOH, aHaJIW3, CHHTE3, KiIaccu(uKaIus, TMepUOINIHOCTh, HAOI0IEeHNE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

dusuka: Marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH]I,
M30TOMbI, PAAMOAKTUBHOCTh, MOJICKYJa, 3JEKTPUYECKUN 3apsjl, BELIESCTBO, TEIO,
00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ra3, (PM3WYCCKUE BEIMYHMHBI, CIUHUIIBI
M3MEpEHUs, KOCMOC, TIaHEThI, 3BE3/1b1, COJHIIE.

buonorus: hoTtocunTes, Apixanue, ouocdepa.

['eorpadus: armocdepa, rtuapocdepa, MHUHEpaANbl, TOPHBIE MOPOJIBI,
MOJIE3HBIEC UCKOTIaEMbIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO U XUMHYECKAsl peaKkuusi

[Tepnonnueckuii 3akoH. [lepronnyeckas cucTreMa XUMHYECKUX JIEMEHTOB [l.
N. MengeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, Kajaus, Kalblud MU HX
COCIMHEHUNA B COOTBETCTBMHU C TIOJIOKEHUEM 3JIEMEHTOB B Illeproandeckoit
CHUCTEME U CTPOCHHEM UX aTOMOB.

CtpoeHue BemiecTBa: BHUJbI XUMHYECKOM CBSI3U. THUIBI KPUCTALIMYECKHUX
pEIIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT TUIA KPUCTALIMUYECKOU PEIIETKH U
BHJIa XUMHYECKOU CBA3U.

Knaccudukaiys 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K pa3JUYHBIM KjaccaM HEOPTraHMYECKUX
COCJIMHEHUM, TeHETUYECKas CBsI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanys XMMUYSCKUX PEAKIIUN MO pa3IudHbIM IIPU3HAKaM (TI0 YHCITY
U COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(DQeKTy, Mo
U3MEHEHUIO CTENEHeW OKUCIICHUS XUMHYECKUX DJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYacTHIO KaTajlnu3aTopa). JK30- U SHAOTEPMUUECKUE PEAKIIUU, TEPMOXHUMHUUYECKHE
YpaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonsTe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsITHe 0 TOMOTeHHBIX M IeTepPOTrCHHBIX
peakuusx. [lonstue o karanuze. [loHsTHE 0 XUMHUYECKOM paBHOBeCUU. DAKTOPBI,
BIUAIONIME Ha CKOPOCTh XUMHYECKOMW pEaKIUu W TOJOXKEHHE XHUMHUYECKOTO
PaBHOBECHSI.

OKHCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  JJICKTPOHHBIH  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHON  PEaKINH. CocraBneHue  ypaBHEHUH



OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKUUMHA C  HCHOJIb30BAHMEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopus 3IEKTPOMUTHIECKON TUCCOLMAIMU. DIEKTPOIUTHI U HEAIEKTPOJIHUTHI.
Katnonsl, annonsl. MeXaHU3M [IHCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
xuMuueckoil cBsa3u. Crenens aqucconuanuu. CUIIbHbBIC U CTA0bIE SJIEKTPOIUTHI.

Peakiuun noHHOTO OOMEHA. Y CIOBUS MPOTEKAHUS PEAKIIN HOHHOTO OOMEHa,
NOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOWCTBAa KHUCIOT,
OCHOBAaHMM W COJIGM B CBETE MPEACTABICHUNA 00 3JICKTPOIUTHYCCKON
nucconnannu. KauectBeHHble peakiin Ha HOHBL. [[OHATHE O TUAPOIIN3E COJIEH.

Xumuueckuii Ikcnepumenm:

O3HAKOMJIEHUE C MOZEISIMU KPHUCTAJUIMUYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJIOB W HEMeTaioB (rpadura W amMmasa), CIOKHBIX BEIECTB
(xJopuaa HaTpHsi), UCCIIEIOBAaHUE 3aBUCUMOCTU CKOPOCTU XUMUUYECKON peakinuu
OT BO3JICUCTBUS PaA3IUYHBIX (HaKTOPOB, HCCIEIOBAHUE AJICKTPONPOBOHOCTU
pacTBOPOB BEIIECTB, MPOLECCAa AUCCOUMALMUA KHUCIOT, LIEIOYEd U COJIeU
(BO3MOKHO ~ HMCIOJIb30BAaHUE  BHJIEO  MAaTE€pUAJOB), TPOBEJICHHUE  OIBITOB,
WUTIOCTPUPYIOIINX ~ MpPU3HAKU  TPOTEKAHHWs  peakluuid  HOHHOTO  oOMeHa
(oOpazoBanue ocajka, BbIJCJICHUE Tra3a, oOOpa3oBaHUWE BOJbl), OIBITOB,
WUTIOCTPUPYIOIINX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  pEaKIUi
(ropeHue, peakiuu paslIoKEHUs, COCIUHEHUS), PaClIO3HABAaHUE HEOPraHUYECKHUX
BEIIECTB C TIOMONIbIO KAYECTBEHHBIX pEaKUUid HA HOHBI, pEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a]1a4.

HeMmeTa/uibl 4 UX COeTUHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble CcTeneHu okucieHus. CTpoeHue W (Pu3nuecKkrue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWMHYECKHE CBOWCTBA Ha MpPUMEpEe  XJopa
(B3auMoOZEiCTBHE C METaulaMd, HEMETaJUIaMH, IIejo4amMu). XJIOPOBOAOPOI.
ConsiHasg KHCJIOTa, XUMUYECKHE CBOMCTBA, IMOJydYeHHE, NMpuMeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHM3M 4YeJioBeKa. BakHeWlnue XJIOpUAbl U HX
HaXOXJECHHUE B IIPUPOJIE.

O6mast xapaktepuctuka d1eMeHTOB VIA-rpymnmbl. OcOOCHHOCTU CTPOEHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue u (PU3MYECKHUe CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOJa U Cepbl. AJUIOTPOITHBIE MOIU(DUKAIIUN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOmOpOJ, CTpoeHHE, PU3HUECKUE U
XUMHUYECKHE CBOMCTBA. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHUIOB.
Cepnas kwucnora, (Qu3nueckue © XHMHYECKHEe CBOHcTBa (oOmIMe Kak
MPEACTaBUTENS KJacca KHUCIOT H  crnenuduueckne). XUMHUYECKHUE pEeaKIluH,
JeKalie B OCHOBE MPOMBIIUIEHHOTO Croco0a TMOJMYy4YeHUsT CEPHOM KHUCIOTHI.
[Ipumenenue cepHoit KUCIOTHI. COMM CEPHOM KUCIIOThI, KAYECTBEHHAS PEaKLIMs Ha



cynbdar-uoH. Haxoxnenue cepbl U €€ COCIUHEHUH B MpUpoae. XUMHUYECKOE
3arpsA3HECHHUE OKPYXAIOIIeH Ccpelbl COCAUHEHUSIMU Cepbl (KUCIOTHBIE TOXKH,
3arps3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €r0 IPEAOTBPAILICHHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHs. A30T, PaCHpOCTPAHEHHE B MPHUPOJIE,
dusnueckue u xumMrdeckue cBoiictea. KpyroBopor a3ora B npupoje. AMMHUAK, €ro
du3nuecKre U XUMUYECKHUe CBOMCTBA, MOJdydyeHue u npumeHenue. Coam aMMOHUS,
ux pU3NUECKre U XMMUYECKHE CBOMCTBA, MpUuMeHeHHe. KauecTBeHHas: peakiys Ha
HMOHBI aMMOHUS. A30THas KUCIOTa, €€ MOJydyeHue, (PU3NuecKue U XUMHUYECKUE
cBOlCcTBa (00mMe Kak TPEACTABUTENs Kilacca KHUCIOT M crenuduyaeckue).
Hcnonb3oBaHWEe HUTPATOB W COJIEM aMMOHHMS B Kaue€CTBE MUHEPAJIbHBIX
ynoopennii. XuMrU4ecKoe 3arps3HeHUe OKPY>KaIOIIe Cpeibl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIU, 3arps3HEHUE BO31yXa, IMOYBBI U BOJ0EMOB). Docdop,
ajutoTponHele Mogudukanuu Qocdopa, puznyeckue M XMMHUYECKHE CBOMCTBA.
Oxcun pochopa (V) u pochopHas kuciora, GU3NISCKHEC U XUMHUSCKHE CBOHCTBA,
nosiydenue. Mcnonap3oBanue pocdaroB B kauecTBE MUHEPAIBHBIX YAOOPEHUH.

OO6mast xapakrepuctuka 31aemMeHTOB [VA-rpymnmbl. OcOOEHHOCTH CTPOEHUs
aTOMOB,  XapakTE€pPHbIE  CTENEHH  OKHUCJIEHUSA.  YIJIEpOJ,  aJIOTPOIHBIE
MOJU(UKALIUKA, PACIPOCTpaHEHUE B TPHUPOAE, (PUINYECKHE U XUMUYECKUE
cBorictBa. Ancopomus. Kpyrooport yriaepona B npupoae. OKCuanl yriaepoaa, ux
dbu3uyeckre M XUMHUYECKHE CBOMCTBA, JEUCTBUE HA JKUBbIE OPraHU3MBbI,
MOJIYYCHHE U TPUMEHEHHE. DKOJOTUYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa riaoOaJbHOrO TMOTEIJICHUS KIWMaTa, IapHUKOBBIM
addekT. YroapHas KucioTa U €€ coiu, uX GU3NIECKHEe U XMMUYECKUE CBOMCTBA,
noiayuyeHne U npuMmeHeHue. KauecTBeHHass peakius Ha KapOOHAT-HOHBI.
Ucnonb3oBanrue kapOOHATOB B OBITY, MEAMIIMHE, TPOMBIIUICHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHa"aNbHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJICH, alleTUJICH, 3TaHOJ, TIIUIEPUH, YKCYCHas KUCIIO0Ta).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOJOB (Yrojib, HPUPOJHBIM Tra3, HEePTh),
IPOAYKTHl WX TepepadoTKu (OEH3WH), WX POJb B OBITY U TMPOMBIILICHHOCTH.
[TonsiTHe 0 OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: JKHUpaX, OeNKax, yriieBojax — M ux
poiM B KM3HM 4YeJOBeKa. MarepuanbHOE €IUMHCTBO OpPraHMYeCKUX |
HEOPTaHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usnueckue M XUMHYECKUE CBOMCTBA, IMIOJIYyYCHHE U
npumeHenne. CoenauHeHUs KpemMHUs B mpupozae. OOmme mnpenactaBieHus o0
okcuae kpemuus (IV) u kpemuueBoi kuciaore. CHIMKAThI, UX UCIOJIb30BaHUE B
OBITYy, B MPOMBINIJICHHOCTH. BakHEWIIe CTPOUTENTHHBIE MaTepualibl: KEpaMUKa,



CTEKJIO, LIEMEHT, 0eToH, kene300eToH. [IpobiemMpl 6€30macHOro MCIOJIB30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B OBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

H3y4YeHUE 00pa3I[0OB HEOPTAHMUYECKUX BEIIECTB, CBOMCTB COJSHOW KHCIIOTHI,
MIPOBE/ICHNE KAYSCTBEHHBIX PEAKIUN Ha XJIOPHUA-UOHBI M HAOJIOeHNE TTPU3HAKOB
UX TPOTEKAHMsI, OIBIThI, OTPAKAIOIIME (PU3NUYECKHE M XHUMHYECKHE CBOMCTBA
TaJIOTEHOB U WX COCJAMHEHHM (BO3MOXKHO HMCIOJIB30BAHUE BUIECOMATEPUAIIOB),
O3HAKOMJIEHME C oO0Opa3laMu XJOPUIOB (TaJOT€HHUIOB), O3HAKOMJICHHE C
oOpa3naMu  cepbl W €€  COCIUHEHUSMH (BO3MOXKHO  HCIOJIb30BAHHE
BHJICOMATEPHAIIOB), HAOIIOACHUE TIpoliecca OOYTIMBAaHMS caxapa MoJ JeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3yY€HUE XHUMHYECKUX CBOICTB
pa30aBIIEHHON CEPHOU KUCIIOTHI, TPOBE/IEHUE KAYECTBEHHOM peakIuu Ha Cyibdar-
WOH W HAOIOJICHUE TNpHU3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (U3UYECKUMH
CBOMCTBaMH a30Ta, (ochopa M MX coeAUHEHUH (BO3MOKHO HCIIOIb30BAHUE
BUJIEOMATEPUATIOB), 00pa3liaMu a30THBIX U (PochOopHBIX yn0OpeHui, MoTydeHue,
coOupaHue, pacrno3HaBaHWME€ W HW3YYCHHUE CBOWCTB aMMHaka, IIPOBEJICHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U pocdar-uoH U M3ydeHHe NMPU3HAKOB
UX IIPOTEKAHMS, B3aUMOJECHCTBUE KOHIIECHTPUPOBAHHOW a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO WCIOJIb30BAHNUE BHUJICOMATEPUAIIOB), W3y4CHUE MoOJENen
KPUCTAJUIMYECKUX PEMIETOK anmasza, Tpadura, QywiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  afICOPOIIMM  PACTBOPEHHBIX BEIECTB AKTHUBUPOBAHHBIM YITIEM U
YCTPOMCTBOM MPOTUBOTa3a, MOJIydyeHHUE, cOOMpaHue, pacro3HaBaHUE U W3YUYCHHE
CBOWMCTB YIJICKHUCIJIOTO Trasa, MPOBEJCHUE KAYECTBEHHBIX PeakiMil Ha KapOOHAT U
CUJIMKAT-UOHBl U H3YyUYCHHE TMPU3HAKOB HX MPOTEKAHUS, O3HAKOMJICHHE C
OPOAYKIMENH CUJIMKATHOM NPOMBILIIJIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHene HeMETaJUIbl U UX COCTUHEHUS.

MeTaJiibl 4 UX COeTUHEHUS

OO01mast xapakTepUCTHUKa XUMHUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosiokeHus B llepuommueckon cucreme xumuyeckux diemeHtos [, .
MenneneeBa u crpoeHusi aromoB. CTpoeHue MeTauioB. Metajndeckas CBsI3b U
METAJJIMYECKas:  KpUCTaJUIMYecKass  pemeéTka.  DJIEKTPOXUMHYECKUN  psif
HarpsHKeHUN MeTauioB. OU3NUecKre ¥ XMMUYECKHE CBOMCTBA MeTaiuioB. O0Imme
CIOCOOBI TMOMy4YeHUsT MeTauioB. [loHSATHE O KOpPpO3WHM METaiOB, OCHOBHBIC
CrocoObl 3alUThl WX OT Kopposuu. CruiaBel (CTaidb, YyryH, IIOPATIOMUHHM,
OpoH3a) ¥ UX MPUMEHEHNE B OBITY ¥ IPOMBIIIJICHHOCTH.

[Ilenounsie MeTaipl: nookeHUe B llepuognueckon cucrteMe XMMHYECKUX
sanemenToB JI. M. MenpaeneeBa, CTpo€HHUE WX aTOMOB, HAXOXKJICHUE B MPHUPOJE.
duznyueckre U XUMUYECKHE CBOMCTBA (Ha mpuMepe HAaTpus U Kanus). OKCUabl U



TUJIPOKCUABl HaTpud MW Kanus. [IpuMeHeHuWe WIETOYHBIX METAIIOB M UX
COCIMHCHUM.

IllemoyHO3eMeIbHBIE METAJIBl MarHuii W KalblUM: IIOJIO)KEHHUE B
[lepuoanueckon cucreme xumudeckux aneMmeHToB . M. MenpaeneeBa, crpoeHue
MX aTOMOB, HAXO0XJEHHE B npupojie. Du3nueckue u XUMUYECKHUE CBOMCTBA MATHUS
U Kanbuuda. Baxueiine coeauHEHUs Kaiablus (OKCUZ, THAPOKCH, COJIH).
JKEcTKOCTh BOJIBI M CLIOCOOBI €€ yCTpaHCHUS.

AJtoMUHUN: TIo10keHre B [Ieproandeckoil cucTeMe XUMUYECKUX 2JIEMEHTOB
. . MenneneeBa, CTpOEHHE atoma, HaxXOXAcHWE B mpupoae. Dusnmueckue u
XUMHUYECKHUE CBOICTBa amtoMUHUSA. AMGPOTEpHBIE CBOICTBA OKCHUA M THAPOKCUAA
AJTIOMUHUS.

Kenezo: nonoxenue B Ileproanueckoi cucTeMe XUMUYECKUX JIEMEHTOB [l.
. MenpgeneeBa, CTpoeHHME aroMa, HaxoxJIeHUE B mpupoge. Dusndueckue wu
XHUMHYCCKHE CBOMCTBA jxejie3a. OKCHIbI, TUAPOKCHIBI U coiu xkenesa (1) u xenesa
(IIT), mx coctaB, CBOMCTBA U MOJTyUYCHHE.

Xumuyeckuii IKCnepumMenm:

O3HAaKOMJICHHE ¢ o0pa3llaMd METAIOB M CIUIABOB, WX (PU3HUECCKUMHU
CBOMCTBaMH, H3y4YEHHUE  PE3YJbTATOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHA
KaJbI[Usl W HATpus C BOJOM (BO3MOXXHO HCHOJIb30BAHUE BHUICOMATEPHATIOR),
HCCJIEIOBAHUE CBOWMCTB XKECTKOW BOJBI, MpOLECCa TOPECHUS KeJe3a B KUCIOPOAE
(BOBMOXXHO  MCIIOJIb30BAaHME  BHUJIEOMATEpPHANIOB), IPU3HAKOB  IPOTEKAHUSA
KaYECTBEHHBIX PEAKIUM HAa MOHBI. MArHus, KaJblUs, AJIIOMUHHUS, [[MHKA, YKeJie3a
(IT) u xene3a (II1), menu (II), HaOMrOEHNE U ONKUCAHUE MPOLIECCOB OKPAIIMBAHUS
IJJAaMCHU HWOHAMU HATpHs, Kaius U KajablUus (BO3MOXKHO HCIOJIb30BAHHE
BUJICOMATEPUAIIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOMCTB TUAPOKCHA ATFOMUHUS
Y TUAPOKCHUJA [MHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3aJ1a4 10 TeMe «BaxHeunume
METAaJIJIbl U UX COCAUHCHMUS.

XumMus 4 OKpY:Kawiuas cpeaa

Bemectsa u Marepuanbl B TNOBCENHEBHOM >XM3HU 4YeJlOBEKA. be3omacHoe
MCIIOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuil B ObITy. IlepBas momonrs npu
XAMHUYECKHX 05KOTaX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYKaroleld cpenpl (mpenesibHas AOIMyCTUMast
KOHIIeHTpanus Bemects, aaiee — [1/IK). Posb xuMun B pelieHnn 3K0JI0TUYECKUX
npooJIeM.

Xumuueckuil IKcnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIJIaBbl METAJIOB, MOJUMEpPHBIC
MaTepHuabl).

Mesricnpeomemnmnuwie cea3u



Peanmzamus MeXnpeaIMeTHBIX CBsI3e€d NMpU WM3YYCHHH XHUMHH B 9 Kiacce
OCYIIECTBIISIETCS 4Y€pe3 HCIOJIb30BaHME Kak OONIMX €CTECTBEHHO-HAYYHBIX
MOHSTHUM, TaK U TMOHATUMN, SBISIOUIUXCA CUCTEMHBIMU I OTAEIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO ITUKJIA.

OO1ue ecTecTBEHHO-HAyUHbIE MOHSTHSA: HAY4YHBIA (pakT, THUMOTE3a, 3aKOH,
TEeopus, aHalu3, CHUHTe3, Kiaccuukanus, TMNepUOJUIHOCTh, HaONIOICHNUE,
DKCIIEPUMEHT, MOJICTUPOBAaHUE, H3MEPCHHE, MOJEb, SBICHHUE, MapHUKOBBIN
3¢ eKT, TEXHOIOTHS, MaTEPHUAIHI.

dwusuka: Marepus, aToM, OJCKTPOH, IMPOTOH, HEUTPOH, HWOH, HYKIH]I,
M30TOMbI, PaJUOAKTUBHOCTh, MOJIEKYNA, JJIEKTPUUYECKUN 3apsii, MPOBOJIHUKH,
MOJYIPOBOIHUKH,  JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TElO, OOBEM,
arperaTHoe COCTOSIHME BEILECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUINYECKas
pemérka, CruiaBbl, (PU3MUECKUE BEIMYMHBI, €IMHULBI M3MEPEHUsl, KOCMUYECKOE
MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, I3KOCHCTEMA, MUHEPAIbHbBIE
yI0OpeHus, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE IOPOJBI,
M0JIE3HbIE UCKOIAEMbI€, TOIJIUBO, BOAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JIngyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOTO  OOIIETo
00pa3oBaHUs JIOCTUTAIOTCS B XOJ¢ OOydeHUs XHMHH B €JIMHCTBE y4YeOHOM u
BOCIUTATEIBHOMN JIESITEIBHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUUCKUMHU
COIIMOKYJIBTYPHBIMU M JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, HPHUHSATHIMU B
oOIecTBe TMpaBWIaMHd M HOPMaMHU TMOBEACHUS M CIIOCOOCTBYIOT IIporieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COIUATIA3AIIMN 00yUYarOIIXCS.

JIngyHOCTHBIE ~ pe3yJbTAaThl  OTPAXKalOT  TOTOBHOCTh  OOYYarONIUXCS
PYKOBOJCTBOBATbCS CHUCTEMOW TMO3UTUBHBIX IIEHHOCTHBIX OpUCHTALMK U
pacIIMpEeHUE OMbITA IEITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUS:

[IEHHOCTHOT'O OTHOIIIEHUS K OTEYECTBEHHOMY KYJbTYPHOMY, HCTOPUYECKOMY
U HAydHOMY HACJICAWIO0, TOHMMAaHHUS 3HA4YEHUS XUMHYECKOM HAyKu B KH3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BJAJETh JAOCTOBEPHOW HMH(popmMaIruenn o
MEePEIOBbIX JIOCTMXKEHUSIX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XUMUU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCIIUTAHUS

MPEJICTAaBJACHUS O COIMAJIBHBIX HOPMaX M MpaBWIaX MEXKIMYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCNEAOBATENIbCKOM,  TBOPYECKOM W APYruxX  BHUAAX
JEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOHW COBMECTHOHN JEATEIBHOCTH TPH
BBITIOJTHEHUN Y4YeOHBIX, TI03HABATCIBHBIX 3aJ]a4, BBIIOJHECHUH XUMHYCCKHUX
AKCIIEPUMEHTOB, CO3JJaHUU YYEOHBIX MTPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
M B3aMMOIIOMOIIM B TIpoIlecce JTOM Yy4eOHOU MAesTeIbHOCTH, TOTOBHOCTU
OIICHMBAaTh CBOE TIOBEJICHHE U TMOCTYNIKM CBOMX TOBAapHIIEl ¢ MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUSA MOCIEACTBHI MOCTYIKOB;

3) IEHHOCTH HAYYHOT0 O3HAHMSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUS O BEIIECTBE M XMMHYECKOM pEaKIIMH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHM M COCTAaBJISIOIINE
OCHOBY JIJIs1 TIOHUMAaHUsSl CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJBI, B3aUMOCBS3SAX YEJIOBEKAa C
MNPUPOJTHON CPEAOH, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEJbHbIE MOTHUBBI, HAMPABJICHHBIC HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMUU, HEOOXOAMMBIE JIsI OOBACHEHUS HAOJI0JaeMBbIX MPOIECCOB W SIBJICHUM,
MO3HABaTEIbHON, MH(GOPMAIIMOHHOW M YUTATEIbCKOW KYyJIbTYpPhl, B TOM YHCIIE
HaBBIKOB CAMOCTOSTEIbHOM pabdOThl € Y4Ye€OHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATypOi, JOCTYIIHBIMM TEXHUUYECKUMU CPEACTBAMH HUH(POPMAIMOHHBIX
TEXHOJIOTUH;

HHTEpeC K OOYyYEHHIO M TIO3HAHMIO, JI0003HATEIBLHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, TMPOEKTHOM W  MCCIEN0BATEIbCKON
NEeSATETPHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH W YPOBHS OOy4YCHHS B
JaJIbHEUIIIEM;

4) popMuUpoOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOUIEHHUS K CBOEMY
310POBbIO, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HHM, OCO3HAHUE TMOCJIEACTBUA U
HETPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOI0Jisd, HAPKOTUKOB, KYPEHHUS),
HEOOXOJUMOCTH COONIOJIEHUsS] TMpaBuia 0€30macHOCTH TIpu  oOpallleHuH ¢
XUMUYECKUMHU BEIIECTBAMH B OBITY U PEabHOMN KU3HU;

5) TpyA0BOT0 BOCTIMTAHUS:

HWHTEpEeC K MPAKTUISCKOMY M3YUYCHHUIO TPodeCCruil U Tpyia pa3IudHOTo poja,
YBOXEHHUE K TPyAy M pe3yJibTaTaM TPYJOBOM JEITEIBHOCTH, B TOM YHCIIE Ha
OCHOBE IIPUMCHEHHS MIPEAMETHBIX 3HAHMM IO XHUMHH, OCO3HAHHBIM BBIOOP
WHIMBHUAYAJTbHON TPACKTOPUHU IIPOJIOKEHUST 00pa30BaHus ¢ YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTHU K XUMHH, OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH,
yCIemHon TpoeccCuoHaIbHON NESITEFHOCTH U Pa3BUTUSL HEOOXOJUMBIX YMEHHUM,
TOTOBHOCTh aJaliTUPOBATHCS B TPOQECCUOHATILHOM CpejIe;

6) 3K0JIOrHYEeCKOr0 BOCIIUTAHUS

AKOJIOTHYECKH IIeJIECO00pa3HOe OTHOIICHHUE K MPUPOJIE KaK HCTOYHHKY
KA3HU Ha 3€MJIE€, OCHOBE €€ CyIIECTBOBAaHMS, IOHUMAHHUE LIEHHOCTH 3I0POBOTO U
O6e3zomacHOoro oOpa3a KU3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3UYIECKOMY M TICUXHYECKOMY 370pPOBBIO, OCO3HAHHUE IIEHHOCTH COOJIFOICHUS
paBUJI OE30IMaCHOTO TTOBEICHMS IIPH PabOTEe ¢ BEIIECTBAMHM, a TAK)KE B CUTYyaITUsX,
YIPOXKAIOIIMX 3I0POBBIO U KU3HHU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHMS, TOJIy9aeMble MPU U3YYECHUH XUMHH, IJIS
pelLIEHNs 3aa4, CBSI3aHHBIX C OKPYKAIOWIEHU MPUPOJHON CPEIOW, IS MOBBILICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJIbTYphl, OCO3HAHUS TIJI00AILHOTO  XapakTepa
AKOJIOTUYECKUX TMPOOJIEM M IMyTeH WX PEMICHUS MOCPEICTBOM METOJIOB XHMHH,
3KOJIOTUYECKOI0 MBILIJIEHHS, YMEHUSI PYKOBOJCTBOBATHCA UM B IO3HABATEIILHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe wmeranpeAMETHBIX pe3ylbTAaTOB BBIACISIOT 3HAYMMBIC IS
dbopMHUpOBaHUS MHPOBO33PEHHS OOIEHAyYHbIE TOHATHS (3aKOH, Teopus,
MIPUHITUT, TUIIOTE3a, (DAKT, CUCTEMa, MPOIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPHIC
UCIIOJB3YIOTCS. B €CTECTBEHHO-HAYUHBIX YUYEOHBIX IpEeAMETax M IO3BOJIAIOT Ha
OCHOBE 3HAaHHMM M3 3THX NpeAMETOB (GOPMHUPOBATH MPEACTABICHUE O IIEJIOCTHOMN



HAy4YHOU KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IeUCTBUS (IT03HABATENbHBIE,
KOMMYHUKATUBHBIC, PETYJSITUBHBIC), KOTOpHIE oOecneunBaioT (HOPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO W OCYIIECTBICHHUIO Y4EOHOM
NEATENBHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE 1elCTBUS

ba3oBble 1ornueckue aeiicTBU:

YMEHHSI HCMOJIb30BaTh NPUEMBI JIOTHUECKOTO MBIIUICHUS IMPU OCBOEHUU
3HAHWI: PacKphIBaTh CMBICT XMMHUYECKUX MOHSTHH (BBIIENSATh UX XapaKTepHbIC
MPU3HAKK, YCTAHABJIMBATh B3aUMOCBS3b C JAPYTMMH TMOHSATHUSIMHU), UCIOJIH30BAThH
MOHATHUS I OOBSICHEHUS OTIETbHBIX ()aKTOB U SIBJICHUH, BRIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMA XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUi,
yCTaHABJIMBATh MPUUMHHO-CIICJACTBEHHBIE CBA3M MEXKIY OOBEKTaMH H3YYCHHS,
CTPOUTH JIOTUUECKHE PACCYXICHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, TI0 aHAJIOTHUN),
JieJaTh BBIBOJIBI M 3aKJIFOUYEHUS;

YyMEHHE TPUMEHSATH B TMPOILECCE I[MO3HAHUSA TMOHATHUS (MPEIMETHBIE U
MeTaIpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIONIb3YEMbIE B XUMHUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUK MOJIEIbHBIC MTPEACTABICHUS —
XUMUYECKUN 3HAK (CHMMBOJ »JJIEMEHTa), XUMUueckas (opMmyna u ypaBHEHHE
XUMHAYECKON peakiuu — MpU PEIICHUH y4eOHO-TI03HABATENbHbBIX 33/1ad, ¢ YYETOM
ATUX MOJICJIbHBIX TPEJCTABICHUN BBISBISATh U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKH U3YyYaeMbIX 00BEKTOB — XUMHUUYECKHUX BEIIECTB U XUMUYECKUX PEaAKIIHiA,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, TPUYMHHO-CIEJCTBEHHBIE CBSI3U W
MIPOTUBOPEYHS B U3yUaeMbIX MPOIIECCaX U SBJICHUSIX.

Ba3oBblie nucciienoBarejibckue 1eiiCTBUSL:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHWA, a TaKXKe B KayeCTBE OCHOBBI ISl (POPMUPOBAHUSI THUIIOTE3bI IO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXICHUN;

NpUOOPETEHUE OMbITa IO TUIAHUPOBAHUIO, OpPraHU3allMd W TPOBEACHUIO
YUYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJI0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3ysbTar, GopMyJIupoBaTh 00OOIICHUS U
BBIBOJIbI 110 pe3yJibTaTaM MPOBEAEHHOIO OMNbITAa, UCCIIEIOBAHUS, COCTABIATh OTUET
0 MPOJIeTIaHHOM padoTe.

Pa6ora c undgopmanmueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IUYHBIX BUIOB U (OPM MPEICTABICHUS, TTOJYIaeMYI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsL  JIUTEpaTypa XHUMHYECKOTO COJEpKAHUS, CIPABOYHbIC
nocobusi, pecypchl MHTepHeTa), KpUTUUECKH OIIEHHWBATh IPOTHUBOPECUMBYIO U
HEJ0CTOBEPHYIO MH(OPMAIIHIO;



YMEHHE MPUMEHATh Pa3IMYHbIE METOJbl U 3alpOChl IPU MOUCKE U OTOOpE
MH(GOPMAllMM U COOTBETCTBYIOUIMX JAaHHBIX, HEOOXOIUMBIX ISl BBITOJHEHUS
y4eOHBIX U MO3HABATENbHBIX 3a71a4 ONpeAeaEHHOr0 TUMa, TPUOOpETEHNE OMbITa B
o0JacTl HUCHOJB30BaHUSA HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJIBTYPOH aKTUBHOTO MCIIOJIB30BAHUS PA3JINYHBIX IIOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMAJIbHYIO (JOpMY IpeCTaBICHUsS HHPOPMALUU U
WJUTIOCTPUPOBATh pEIIacMble 3a7a4d HECIOKHBIMM CXEMaMH, JuarpaMMaMmu,
apyrumu GopMamu rpaduKd U UX KOMOUHAIMSIMU;

YMEHUE UCIOJIb30BaTh W AaHAJIM3UpOBaTh B Ipolecce Yy4eOHOH U
MCCIIEIOBATENLCKON NEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIILICHHOCTH,
CENIbCKOTO XO3SIMICTBA M TPAHCIIOPTA HAa COCTOSIHHE OKPY)KAIOIIEW IMPUPOIHOU
CpEIbl.

KoMMmyHHMKaTHBHBIE yHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS:

YMEHMs 3a/aBaTh BONPOCHl (B XOA€ Juajiora W (WIU) JTUCKYCCHM) IIO
cymectBy  oOcyxkmaemMoill  Tembl, (OPMYIMPOBATb CBOU  MPEHJIOKEHHS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEJIOKEHHOMN 3a1a4H;

YMEHUS  NOPEACTABIATH  IOJYYEHHBIE  pPE3yJbTaTbl  I[MO3HABATEIBHOU
NEATEIbHOCTH B YCTHBIX W IMCBMEHHBIX TEKCTaX; JeJIaTh IPE3CHTALUIO
pE3yJIbTaTOB BBIMOJHEHHUS] XUMHUYECKOTO IKCIEpUMEHTa (1a00paTOpHOro OIbITa,
JabopaTopHOl pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4eOHOro COTPYAHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NO3HABATEJIbHOM M MCCIIEOBAaTEIbCKOM  JACSATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIUX MpoOJIeM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COTJIACOBAHUS
no3uuuii (00Cy X aeHusl, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPJIWHALIMS
COBMECTHBIX JEHCTBUM, ONPEACIICHHWE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJIHEHHOM paOOTHI U APYTHE).

PeryasiTuBHbIC YHUBEPCAJIbHbIC y4eOHbIC 1e/iCTBHUSA:

YMEHUE CAMOCTOSITEIBHO ONPENEATh LEIu AEATEIbHOCTH, IJIAHUPOBATH,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOJIMMOCTH KOPPEKTHUPOBATH CBOIO
NeSTEeIbHOCTh, BBIOMpATh Hanbosee 3PPeKTUBHBIE CIIOCOOBI pelleHus Y4eOHbIX U
ITIO3HABATEJIbHBIX 337a4, CaMOCTOSITENIbBHO COCTAaBJIATh WM KOPPEKTHUPOBATH
MPEJUIOKEHHBIM AJITOPUTM JCWCTBUM IIPU BBINOJHEHUHM 33aJaHUA C Y4ETOM
MOJIy4YEHHUsI HOBBIX 3HAHMM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBaX M PEaKLUsX,
OLIEHUBATh COOTBETCTBUE IIOJYYEHHOTO pE3yJbTaTa 3asBJICHHOW LENH, YMEHUE
UCIIOJIb30BaTh U AaHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbI€ B YCIOBUU 3a1aHUM.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pe3yJNbTAaTOB IO OCBOEHHUIO 00S3aTENLHOTO
COJICp)KaHMs, YCTAaHOBJIEHHOTO JaHHOW (QeaepasbHOM pabdoyell mporpaMMoi,
BBIJICTISIIOT: OCBOEHHBIE OOY4YaIOIMMUCS Hay4yHbl€ 3HAaHUS, YMEHHUS U CIOCOOBI



NEUCTBUM, BHUABI JIEITENIBHOCTH II0 TMOJYYEHUIDO HOBOIO 3HAHUA, €ro
MHTEPIIPETAlluY, MPEeoOpPa30BaHUIO M TMPUMEHEHHIO B Pa3INYHBIX YYEOHBIX U
HOBBIX CUTYyaIUsX.

K xoH1y 00yueHus B 8 Kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE

JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLTUXCS YMEHHIA:

e PpACKpBIBATh CMBIC] OCHOBHBIX XUMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEIIECTBa, MOJb, MOJISIpHAs Macca,
MaccoBast J0JIs1 XMMHUYECKOTO 3JIEMEHTa B COCTUHEHUH, MOJISIPHBIN 00BEM,
OKCHJ], KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKasi peakius, Kiaccu(ukanus peakiuil: peaxiuu
COCJIMHEHHUS, PEAKLUHUH PAa3JIOKEHHs, PEaKIHH 3aMElIeHUs, peaKuu
0oOM€Ha, HK30- U 3HJIOTEPMHUYECKHE PEAKIINH, TEIII0BOU 3 (PEeKT peakuuu,
AIpO aToMa, JJEKTPOHHBIM CJIOW aTroma, aToMHas OpOUTallb, paguyc
aToMa, XUMHUYECKasl CBS3b, MOJSPHAsA U HEMOJSpHAs KOBAJICHTHAs CBSA3b,
WOHHAas CBA3b, MOH, KaTUOH, aHMOH, PacTBOpP, MaccoBas JIOJIsI BELIECTBA
(TpolLieHTHAs! KOHIICHTPAIUs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHYECKMX TMOHATHA U
MPUMEHSITh 3TU TOHSATHS MPU OMKUCAHUU BEUIECTB U X MPEBPAILICHUI;

e HCIOJB30BaTh XHUMHUYECKYIO CHMBOJMKY JUJIsl COCTaBlieHUS (Hopmyi
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e OMNpEAeNATh BAJICHTHOCTb aTOMOB 3JE€MEHTOB B OMHApPHBIX COEIMHEHUSIX,
CTENEHb  OKUCIEHUS  BJEMEHTOB B  OHMHApHBIX  COEJUHEHUSX,
NPUHAIJIEKHOCTh BEIIECTB K ONpPENEIEHHOMY KIAcCy COEIMHEHHMM 110
dbopmynam, BHUJ XUMHUYECKOW CBA3M (KOBAJCHTHAasT M HWOHHAs) B
HEOPTraHWYECKUX COCINHEHUSIX;

e packpbiBaTh cMbici Ilepuomanueckoro 3akona JI. M. Mengeneena:
JEMOHCTPUPOBATh TMOHMMAHHUE TEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MojoxeHus B Ilepumonumueckoit cucreme,
3aKOHOB COXPaHEHHs MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO yY€HUs, 3aKOHa ABOTajpo;

e ONUCHIBATh M XapakTepuszoBaTh TabMMuHyro ¢opmy Ilepuonnueckoi
CUCTEMBbl XMMHMYECKHX JJEMEHTOB: pa3inyaTh T[OHATUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y», maneie u
OoJbIlIMe MEPUOAbl, COOTHOCHUTH OOO3HAYEHHs, KOTOPbIE HMEIOTCA B
tabmuie «llepmomnueckas cucreMa XuMU4Yeckux odnmemeHtoB J[. .
MenzeneeBay € YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIO AIEKTPOHOB
U PaCTIPEIEIICHHUE UX TI0 SJIEKTPOHHBIM CJIOSIM);

KJIacCCU(PUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIY U COCTAaBy YYACTBYIOIIMX B PEAKIMH
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIHME XUMHUYECKHME CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasl ONKUCAHUE TPUMEPAMHU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOT'O
COCTaBa, BO3MOXXHOCTH TMPOTCKAHWUS XUMHUYECKHX IMPEBpAIICHUN B
Pa3INYHBIX YCIOBHUSAX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJEKYJISPHYIO H MOJISIPHYIO MaccChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »dJIeMEHTa 10 (dopmyse
COCIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MIPUMEHSATH OCHOBHBIC OIIEpPAIlMH MBICIUTEIIEHON JEATeILHOCTH — aHaIu3
U CUHTE3, CpaBHEHHE, O0OOIIECHUE, CHUCTEMATU3AIHI0, KiaccUudUKaIuIo,
BBISIBJICHUE TMPUYMHHO-CIIEACTBEHHBIX CBSI3ed — JUIsl U3YYCHHUS CBOMCTB
BCIIECTB M XHMHYCCKHUX PEAKIUH, EeCTECTBCHHO-HAYYHBIE METOIbI
MO3HAHUS — HAONIOACHUE, W3MEPCHHE, MOJCTUPOBAHHE, DKCIICPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

ClIeoBaTh  TpaBWJaM  TOJb30BaHMUS ~ XUMUYECKOW  TOCYAOH U
7abopaTopHbIM 000pYy/IOBaHMEM, a TakKe TMpaBwiaM OOpalieHus ¢
BCIIECTBAMH B COOTBETCTBHM C HMHCTPYKIHUSIMH TIO BBITOJTHCHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYEHHUIO W COOUpPAHHIO
ra3oo0pa3HbIX BeEIIeCTB (BOJOpOAa H KHUCJIOPOJAA), MPHUTOTOBICHUIO
pacTBOPOB C OMNPEACIEHHOW MAaCCOBOW HOJIEW PACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh M TPOBOJUTh  XUMHUYECKHE  OKCIEPUMEHTBHI IO
pacro3HaBaHWIO PACTBOPOB IMIEIOYECH W KHUCIOT C TIOMOIIBI0 MHIANKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHUE).

K xonIy 00yueHus B 9 kiacce npeaMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbhIBaTh CMBICII OCHOBHBIX XUMHYECKUX IOHATHUH: XUMUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, AHWOH, IPOCTOE BEILIECTBO,
CJIO)KHOE€ BEUIECTBO, BAJIIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHD
OKHUCJICHHS, XUMUYECKasl PEaKIusi, XUMUYECKast CBA3b, TEIJIOBOU ADeKT
peakinuu, MOJb, MOJSPHBIA  00BEM,  pPACTBOpP,  AJIEKTPOJUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IUCCOLMALMSA, PEAKUUA HOHHOTO
oOMeHa, KaTajiu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE PEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKILIUU,
OKHCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCICHHME M  BOCCTAHOBIICHHE,
aloTponus, aMm(GOTEepPHOCTh, XUMUYECKass CBS3b (KOBAJICHTHAs, WOHHAS,
MeTajuInyecKas), KpUCTANIMYecKas pemeTka, KOppo3us METaslioB,
CIUIaBbl, CKOPOCTh XUMHYECKOW pEaKUHUH, TMPEIeTbHO JOMyCTHUMAas
koHueHtpanus [IJIK BemiecTna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWUMHUUYECKUX TMOHATHI U
MIPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
WCITOJIP30BaTh XUMHUYECKYI0 CHMBOJIMKY JUI COCTaBJICHHS (HOPMYT
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

ONPENIENATh BAJICHTHOCTh U CTEIIEHb OKUCIECHUS] XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, MPUHAVIEKHOCTh BEIIECTB K
ONpeAeNnEHHOMY KJAacCy COEIMHEHHUW 1o (opmyaaM, BUA XHUMHUYECKOM
CBsI3W (KOBaJCHTHAs, WOHHAs, METaUIM4YeCKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep cpeibl B
BOJHBIX PACTBOpAaX HEOPTraHUYECKUX COECAMHEHUMN, THUIl KPUCTAIITMYECKOU
PELIETKN KOHKPETHOT'O BEILIECTBA;

packpeiBath cMmbichn llepuommueckoro 3akona J[. W. MenpaeneeBa u
JIEMOHCTPUPOBATh €ro IOHUMAaHUE: OIUCHIBAaTh W XapaKTepHU30BaATh
tabnmuunyto Gopmy Ilepuoamdeckoil cUCTeMbl XUMUYECKHUX DJIEMEHTOB:
paznuyaTh TOHATHUS «TJIaBHas mnoArpynmna (A-rpymmna)» U «moOodHas
noarpynmna (b-rpymnma)», manbie u OoNbIIME TMEPUOABI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPhIE MMEITCS B MEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHUKAMH  CTPOCHHS  aTOMOB  XUMHUUYECKUX
JIEMEHTOB (COCTaB M 3apsij sApa, o0OIIee 4YUCIO DIEKTPOHOB U
pacmpesienieHue UX 10 DJIGKTPOHHBIM  CJIOAM), OOBSICHATH 0OIIue
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB DJIEMEHTOB U UX COCIMHEHUUN B
npezenax MajiblX NEPUOJIOB U TJIaBHBIX MOATPYMI C YUETOM CTPOEHUS MX
aTOMOB;

KJIacCU(PUIIMPOBATh XUMHYECKHE IJIEMEHTHI, HECOPTAHMUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YHCIy U COCTaBY YYACTBYIOIIMX B PEAKIUU
BEIIECTB, MO TEIJIOBOMY 3P (HEKTy, 0 U3MEHEHHUIO CTEMEHEW OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHUYECKUE
CBOMCTBAa TPOCTBHIX U CJOXKHBIX BEILECTB, MOATBEPXKIAsi OMHCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITh YPABHEHUSI BJEKTPOIUTHYECKOW JHUCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, TIOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMM HOHHOTO



oOMEHa, ypaBHEHUS peaklUMid, MOATBEPKIAIOIIUX CYIIECTBOBAHHE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMH PA3ITMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX peaKlun
MOCPEJICTBOM COCTABIICHMSI DJIEKTPOHHOTO OajaHCca 3THX PeaKiui;
MIPOTHO3WPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TPEBPAIMIEHUNA B Pa3TUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHUTEIIBHYI0O MOJIEKYJISPHYIO W  MOJISIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo »JJIeMEeHTa 10 (dopmyse
COEIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coONIO/aTh  MpaBWia  MOJb30BaHUS ~ XMUMHYECKOM  TOCYIOoM U
7ab0paTOpHBIM  O0OpY/IOBaHMEM, a TaKXe TMpaBuia OOpalleHus ¢
BCIIECTBAMH B COOTBETCTBHM C HMHCTPYKIUSIMH TIO BBITTOJTHCHHIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOJIYYECHHUIO W COOMPAHHIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIMM, TMOJATBEP)KIAIONIME  KAauyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPUJ-, OPOMHU/I-,
uonu-, kKapoOonart-, docdar-, cunukar-, cynbdar-, TUIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUSI W WOHBI M3yYEHHBIX METAJUIOB, MPHCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OTNEpAllU MBICTUTEIBHON NEATEIbHOCTH — aHaJu3
U CHHTE3, CpaBHECHHE, OOOOIICHHWE, CHCTEMAaTHU3allii0, BBISBICHHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€d — JJIS M3YyYEHMs] CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTECTBEHHO-HAYYHBIC METOMbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT (peallbHbId W
MBICJICHHBIN ).



TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
KoandecTBo yacoB
Ne HaumeHoBaHme pa3iesioB u dyeKTPOHHBbIE (HU(pPOBHIE)
KoHTpoJsbHbIe IMpakTueckue
n/n TeM MPOrpaMMbl Bceero o0pa3oBaTejibHbIE pecypchl
padoTsbI padoTsbI
Pa3nen 1. [lepBoHayajibHble XUHMHYECKHE TIOHATHS
Xumus — BaxkHas 00J1acTh
11 eCTeCTBOSHaHfM 1 5 2 https://m.edso00.ru/YNVJX660G
HpaKTI/I‘ICCKOI/I OCATCIIBHOCTHU
yeJI0BeKa
1.2 Bemectea n xumirieckHe 15 1 https://m.eds00.ru/ONNXR1VFO
peakuuu
Hroro no pazneny 20
Pa3nen 2. BaxkHeiilue npeacTaBuTe/ M HEOPraHMYECKUX BEIECTB
B K T
2.1 O3YX. RHACIOPOL. LIoHATHE 6 https://m.edsoo.ru/D5BORTY30
00 okcHaax
B T
2.2 OALOPOAL. LIOHATHE O 8 1 https://m.edso0.ru/5D61JZ6PS
KHCJIOTaX U COJIAX
Boga. P T
2.3 ona. Pactsoper. Ionsmie 06 5 1 1 https://m.edsoo.ru/M13I15KJBM
OCHOBAHUAX
O
2.4 CHOBHBIC KTACCHT § 11 1 1 https://m.eds00.ru/0T5ASMOWT
HEOPraHMYECKUX COCTUHEHUN
Hroro mo pasneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u llepuonnyeckas cucrema xumnuyeckux 3jieMeHToB JI. . MenaeseeBa. CTpoeHne aToMoB.
Xumuveckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUN



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

[Tepuoauueckuii 3aK0H U
[Tepuonnueckas cucrtema

3.1 XUMHYecKux 3aementoB 1. U. 7 https://m.edsoo.ru/TCBJBVWFZ
Menneneesa. Ctpoenue
aTroma
XuMUYeCcKas CBS3b.
3.2 OKHCIUTENBHO- 8 https://m.edsoo.ru/FEAOABDPF
BOCCTaHOBUTEIIbHBIC PEAKIIUU
Uroro no pazneny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOe Bpemst 3 https://m.edsoo.ru/KQBD02J69
OBUIEE KOJIMYECTBO YACOB 68

[10 ITPO'PAMME



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KJIACC

KosmuecTBo 4yacos
HaumeHoBaHue pa3aesioB  TeM JJeKkTpoHHbIE (IU(PPOBHIE)
Ne ni/mn Konrpoabnbie | IlpakTnyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pa3nen 1. BenecTBo M XUMHYECKHE PeaKIIUU
[ToBTOpEeHue u yriay6ienue 3HaHUM
11 P YHIYDICHIE SHAIH 5 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX pa3JieioB Kypca 8 kiacca
OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX
1.2 N p 4 https://m.edsoo.ru/AFN4LWG7U
peaxiuii
DnexTpo ecKasi IUCCOLalus.
13 ICKTPOTHTICCIAT CCOLHAIIA 8 1 1 https://m.eds00.ru/KODURSOVY
XUMHUYECKUE PEAKIIMU B PACTBOPAX
Hroro no pazaeny 17
Pasnen 2. Hemera/ibl M MX cOeMHEHUSA
OO01mmas xapakTepuCTHKa XUMHUECKHUX
2.1 5 P P 4 1 https://m.edso0.ru/ZTN1F700I
aneMeHToB VIIA-rpynmnsl. ["anorenst
OO0m1as xapakTEPUCTHKA XUMUYECKHIX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COEIMHEHUS
OO61mas xapakTepuCcTUKa XUMHYECKHX
2.3 aneMeHTOB VA-Tpynmbsl. A30T, pochop u 7 1 https://m.edsoo.ru/VOXDOUX2S
WX COE€IMHEHUS
OO01mas xapaKTepUCTHKa XUMHUYECKHUX
24 aneMeHToB IVA-rpynmsl. Yriepoa u 8 1 2 https://m.edso0.ru/JPJ200VJIX
KPEMHHU U UX COCTUHEHUS
Hroro no pazaeny 25



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Paszgea 3. Mera/ibl M UX COeAUHEHUSA

3.1 OO61ue cBoiicTBa METAJIIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Baxueiiime MeTamuibl U UX COSAUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Hroro mo pazneny 20
Pa3nes 4. Xumus u okpyskamas cpeaa
4.1 Beutectsa it MaTepHaL! B KH3HH 3 https://m.edsoo.ru/ TENBWEF7Y
YeJoBeKa
Wroro mo pazneny 3
PesepBHOE Bpemst 3 https://m.edsoo.ru/FY5RY75R9
OBILIEE KOJIMYECTBO YHACOB I1O 68

[TIPOT'PAMME



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9




IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuectBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonTpouabnsie | IlpakTuyeckue
n/n Bcero u3y4eHusi | o0pa3oBaTe/IbHbIE PeCypChl
padoTsbI padoThbI
IIpeamer xumun. Ponb xumuu B
1 YKU3HM YejoBeka. Temna u 1 https://m.edso0.ru/L62DS2CZR
BEIIECTBA
2 Horsrie 0 METOAX MOSHAHH B 1 https://m.edsoo.ru/9ZJAEW050
XUMHAH
[TpakTuyeckas padora Ne 1
IT
3 « paB_,HHa padoTeL B 1abopatopuu 1 https://m.edsoo.ru/L5EW4353D
1 IpUEMBI OOpaLIEHUS C
J1a00paTOPHBIM 000PYIOBAHUEM
4 "lucTEie BetwecTsa H CMeCH. 1 https://m.eds00.ru/6TME2LFWS
CrniocoOsI paznienenus cmecei
[TpakTruyeckas paGora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 https://m.edsoo.ru/K3LS5MCRY
OUYHUCTKY TTOBAPEHHOU COJIN)»
6 ATOMBI M MOJIEKYJIbI 1 https://m.edsoo.ru/BLS04WTB8
XUMHUYECKHUE FJIEMEHTHI. 3HAKU
7 (CUMBOJIBI) XUMHUYECKUX 1 https://m.edsoo.ru/AH3DADNAX
AJIEMEHTOB
[IpocTeie u cloKHbBIE BEllleCTBa https://m.edso0.ru/DXJBSTJ95
ATOMHO-MOJIEKYJIIPHOE YUCHUE https://m.edso0.ru/IMOBJ3QZ5
3
10 AROM HOCTOAHCTBA cocTapa 1 https://m.edsoo.ru/IMC496FX6

BeIIeCTB. XUMUYeCcKasi popmyra.



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6

BanieHTHOCTH aTOMOB
XUMHUYECKUX DIJIEMEHTOB

11

OtHocuTEIbHAS aTOMHAS Macca.
OTtHocuTeNnbHAS. MOJIEKYJISIPHAS
macca

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBas 1019 XUMHUYECKOTO
3JIEMEHTA B COCIMHEHUHN

https://m.edsoo.ru/GHV580MVE

13

KommuectBo BemecTBa. Mosib.
MousipHast macca

https://m.edso0.ru/368UNL5Y 2

14

duznyeckre U XUMHYECKHE
sIBJIeHUS. XUMHYECKast pCaKknu:A

https://m.edsoo.ru/YZM8S6ATH

15

[Ipu3Haku 1 ycnoBusi MPOTEKAHUS
XUMHYECKUX PEAKIUI

https://m.edsoo.ru/N6DVNJIKQ5

16

3akoH COXPAaHCHUS MACChI
BEIIECTB. XMMHYECKHE YpaBHCHUA

https://m.edsoo.ru/M8DS4IHVM

17

BrraucneHns KoJImuecTBa, MacChl
BEILIECTBA 10 YPABHEHUSAM
XUMHYECKUX PEAKIUI

https://m.edsoo.ru/LUY9U3EQE

18

Knaccudukanms XuMmuaeckux
peakmuii (CoeuHeHN,
paznoxKeHus1, 3aMelIeHHUs],
oOMeHa)

https://m.edsoo.ru/L4807LAGB

19

M. B. JIoMOHOCOB — y4Y€HBIN-
sHImKIoneauct. O0o0menne u
CHCTEMATH3aLMs 3HAHUN

https://m.edsoo.ru/P1IWARH3AB

20

Kontponbnas padora Nel mo teme
«BermecTBa 1 XUMHUYECKHUE
peaKImm»

https://m.edsoo.ru/ON62SNERU



https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU

21

Bo3nyx — cmechb razon. Cocras
Bo3ayxa. Kucimopon — anemMeHT u
npoctoe BemecTBo. O30H

https://m.edsoo.ru/XXONONRN1P

22

dusnueckue U XUMUYECKHe
CBOMCTBA KHCI0poJa (peakuuu
okuciieHus, ropenue). [lonstue
00 oxcuaax

https://m.edsoo.ru/FBS1JRKMB

23

CriocoObI MOTy4eHHsI KUCIOpOa
B J1JaOOpaTOpUH U
poMebIIieHHOCTH. [IpruMenenue
KHCJIOpoJia

https://m.edsoo.ru/VJWB6A2RD

24

TemnoBoii 3 pext xummueckon
peakuuy, IOHSITHE O
TEPMOXUMHUYECKOM YPaBHEHUH,
9K30- U SHJOTEPMUYECKUX
peakusax

https://m.edsoo.ru/PNMKJZHKX

25

TorumBo (HedTh, yronb U MeTaH).
3arps3HeHne BO31yXa, CoCOObI
€ro MPeI0TBPAICHHS

https://m.edsoo.ru/USNY5UUW2

26

[IpakTuueckas padora Ne 3 o
teMe «llomyuenue u cobupanue
KHCJIOPO/a, N3y4eHHE €T
CBOWCTB»

https://m.edsoo.ru/5516UHX3R

27

Bonopon — anemeHT u npocroe
BenrecTBo. HaxoxxneHnue B
MIpUpoIe

https://m.edsoo.ru/\WD392ACWB

28

du3nyecKue U XUMHUYECKHE
cBoMcTBa Boxopoa. [Ipumenenue
BOZOpOJa

https://m.edso00.ru/0SZ28459R



https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R

29

IlonsTre 0 KMCIIOTaX M COJIAX

https://m.edsoo.ru/TMWNIVC43

30

CrocoOBI IoTy4eHuUs BOZOPOa B
naboparopuu

https://m.edsoo0.ru/C9TO9UCIP

31

[IpakTuyeckas padora Ne 4 o
teMe «llomyuenue u cobnpanue
BOJIOPOZA, U3YUYEHHE ETO
CBOWCTB»

https://m.edso0.ru/SS3WAX33K

32

MomsipHbIii 006EM Ta30B. 3aKOH
ABoraapo

https://m.edso0.ru/M3KS010DQ

33

Brrunciaenus o0bMa, KOJIMYECTBA
BEILIECTBA ra3a o €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA WM
00BEMY

https://m.edso0.ru/MXGOY304M

34

Brruncienus 00bEMOB ra3oB 110
YPaBHEHUIO PEAaKIMH HA OCHOBE
3aK0HA 00BEMHBIX OTHOIIEHUH
ra3oB

https://m.edso0.ru/9TQ8AXABY

35

dusnueckue 1 XUMHIYECKHE
CBOIICTBAa BOJIBI

https://m.edsoo0.ru/7AOGFZK4R

36

CocraB ocHoBaHui. [ToHsaTHe 00
WHJIUKaTOpax

https://m.edsoo.ru/IXB2W6I1VL

37

Bopa xak pactBoputens.
HaCBIHIeHHBIe 1 HECHACBhIIIICHHBIC
pactBopbl. MaccoBast 1oJist
BELIECTBA B pacCTBOpPE

https://m.edsoo.ru/MKHXPOFH4

38

[IpakTuueckas padora Ne 5 o
teMe «[IpuroroBienue pacTBOpOB
C ONpPENEIEHHON MaCCOBOM J0JIEH

https://m.edsoo.ru/WXUKPAUOA



https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA

paCTBOpéHHOFO BE€OICCTBa»

39

Kontponbnas padora N2 mo teme
«Kucnopoa. Bonopoa. Boxa»

https://m.edsoo.ru/JM7935DRY

40

Oxcupl: cocTaB, Kilaccupukanus,
HOMEHKJIaTypa

https://m.edsoo.ru/5TFSJINAY

41

[Tonyyenue u xummudeckue
CBOMCTBA KHCJIOTHBIX, OCHOBHBIX
1 aM(OTEpHBIX OKCHIOB

https://m.edso0.ru/8JAZ9YWS2

42

OcHOBaHUS: COCTaB,
KJIacCU(UKALINS, HOMCHKJIATypa

https://m.edsoo.ru/5U397HU5C

43

[Tonydenue u XxuMu4ecKue
CBOMCTBA OCHOBAHUH

https://m.edsoo.ru/GD9A28ROE

44

KwucnoTsr: cocras,
KJ1accuuKaims, HOMEHKJIaTypa

https://m.edsoo.ru/Q6U4WEBK?7

45

HonyquI/Ie N XUMHUYCCKHUC
CBOMCTBA KUCIIOT

https://m.edsoo.ru/Z2GCRN45W

46

Conu (cpeanue): HOMEHKIIATypa,
CIIOCOOBI MOJIYYCHH A, XUMUYCCKHE
CBOMCTBA

https://m.edsoo.ru/JSNUIM9TJ

47

[TpakTuyeckas padora Ne 6.
Pemrenune sxciepuMeHTATBHBIX
3a1a4 no teme «OCHOBHBIE
KJIaCChl HEOPTraHUIECKUX
COEIMHEHUN

https://m.edsoo.ru/58D13JF7V

48

FeHeTI/I‘-IeCKaSI CBA3b Me>1<)1y
KJIacCaMH HEOPTaHUIECKUX
COEIMHEHUN

https://m.edsoo.ru/YDS6ZRE31

49

O06001IeHrEe 1 cUCTEMATU3AIIUA

https://m.edsoo.ru/STBUOEEYN



https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN

3HAHUU

50

KonTponbnas padota Ne3 o teme
"OCHOBHBIE KJIACCHI
HEOPraHUYeCKUX COeTMHEHUN"

https://m.edsoo.ru/AFA7IDULD

51

IIepBble NONBITKH
KJIAaCCU(UKAIINY XUMUICCKUX
anemeHToB. [lonsTue o rpynmax
CXOJIHBIX 3JIEMEHTOB

https://m.edsoo.ru/C0V3CC214

52

[Iepnonnueckuii 3aK0H U
IIepnonnueckas cucrema
XUMHUYECKUX deMeHToB JI. 1.
Menpeneesa

https://m.edsoo.ru/X9F1NR3U8

53

[Iepuonsl, rpymnmsl, DOArPYIIIIbI

https://m.edsoo.ru/NQMWWJIRXN

54

Crpoenue aromoB. Coctas
aTOMHBIX si1ep. M30Tomb!

https://m.edsoo.ru/IMUDOMR5H

55

CtpoeHue >1eKTPOHHBIX
000JI04€K aTOMOB DJIEMEHTOB
[Tepuonnueckon cucremsl /. 1.
Menneneena

https://m.edsoo.ru/T95YNV8B2

56

XapakTepucTuKa XUMHUYECKOTO
3JIEMEHTA 110 €ro MOJ0KEHHIO B
Ilepnonunueckoii cucreme /1. H.
Menpaeneesa

https://m.edsoo.ru/YIP04OMDX

57

3nauenue [lepuogmueckoro
3aKOHa JJI Pa3BUTHUS HAYKU U
npaktuku. [{. 1. MenneneeB —
Y4EHBIN, IEAAroT U TPaXKIaHUH

https://m.edsoo.ru/SZD8XEQQP

58

PeseprubIil ypok. O6001IeHNE 1

https://m.edsoo0.ru/ZCQTRP0O8Y



https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y

CHCTeMaTH3aIlns 3HAHU /
Bcepoccuiickas npoBepouHas
pabota

Kontponbnas padora Ne4 o teme
«CtpoeHue atoma. XuMu4ecKas

59 . 1 https://m.edsoo.ru/FTIZF99WF
cBs13b» / Beepocceuiickas
poBepouHas padora
S

60 JICKTPOOTPHHATCILHOCTL aTOMOB 1 https://m.edsoo.ru/HZA110EDS8
XUMHUYCCKHUX DJICMCHTOB

61 MNonuag xumMudeckas CBA3b 1 https://m.edso0.ru/3SY1RJKVI
K

62 OBAICHTHAA HOILAPHAA 1 https://m.edsoo.ru/EOL3MT2AE
XUMHUNYCCKas CBA3b
K

63 OBAICHTHAA HEMOJIApHAA 1 https://m.eds00.ru/9YVR3FUXI
XUMHNYCCKas CBA3b

64 CreneHpb OKUCIIEHUS 1 https://m.edso0.ru/RA6CVXM66
0 -

65 KHCTHTEIBHO 1 https://m.eds00.ru/ZXNCA7DOZ
BOCCTAHOBUTEIIbHBIC PEAKIINU

66 OKHUCIIUTEIN U BOCCTAHOBUTEIN 1 https://m.edso0.ru/QPS46Z5PU
Pesepubiit ypok. O6006111eHIE 1

67 CHCTCMATHSAIIA SHARHIH IO TEME 1 https://m.edsoo.ru/ARH7M35NF
«Ctpoenue aToMa. XUMHUYECKast
CBSI3b»
P i . 00600

68 C3CPBHBIM YPOK ° IVHeHHe " 1 https://m.edsoo.ru/7TDNRBZ948
CHUCTEMATHU3ALUS 3HAHUMN

OBLIEE KOJIMYECTBO YACOB IIO 68

I[TPOTPAMME



https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacoB

Konrtposabubie

Bcero
padoThI

IIpakTH4yeckue
padoThI

Jlara
HU3yYeHHUH

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE pecypchl

[lepuoanueckuii 3aK0H.
[Tepuonnueckas cucrema
XUMHUYECKUX d1eMeHTOB JI. 1.
Mengeneesa

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XMMHUYECKUX DJIEMEHTOB
MIEPBBIX TPEX MEPUOIOB

https://m.edsoo.ru/GNJPEROFB

Knaccudukanus u
HOMEHKJIaTypa HEOpraHMYEeCKUX
BEIIECTB

https://m.edsoo.ru/WTO1WRA20

Bunsl xuMu4eckon CBA3M U TUIIBI
KPUCTAJUIMYECKUX PELIETOK

https://m.edsoo.ru/UI4Y5CFRV

KonTponsnas padora Nel o
teme «[loBTOpeHne u
yri1yOJieHre 3HaHUIH OCHOBHBIX
pa3zenoB Kypca 8 kiaccay

https://m.edsoo.ru/J4X8ZN212

Knaccudukanmst XuMuaeckux
peaKIui 1o pa3InYHbIM
MpU3HAKaM

https://m.edsoo.ru/X8XAE7E2]

ITonsatue o ckopoctu
XUMHU4YECKOU peakuuu. [Tonstue
0 TOMOT€HHBIX U T€TEPOTr€HHBIX
peaKIusax

https://m.edsoo.ru/6VLXCYY7N



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N

[TonsiTHE 0 XUMUYECKOM
paBHOBecuu. DakTOpHI,
BIIMSIOIIME HA CKOPOCTH
XUMUYECKON PEAKLIUU U
IIOJIOKEHUE XUMUYECKOT O
paBHOBECHS

https://m.edsoo.ru/H4FH7NZNM

OKHUCITUTENBHO-
BOCCTAHOBUTEJIHHBIC PEAKIIHH

https://m.edso0.ru/648V11026

10

Teopust 2JIEKTPOTUTHICCKOM
muccormanmu. CUIIbHbIE U
cia0bble AJICKTPOIUTHI

https://m.edsoo.ru/2KCYCLZ16

11

HonHble ypaBHEHHsI peaKIIHii

https://m.edsoo.ru/\VN2SBIN1R

12

XUMHYEeCKHE CBOMCTBA KHUCIOT 1
OCHOBaHHI B CBETE
npeJICTaBIeHUH 00
ANEKTPOIUTUYECKON
JHUCCOLUAIIH

https://m.edsoo.ru/8HH81YVXI

13

XUMHYECKUE CBOMCTBA COJIEN B
CBETE MpeACTaBlIeHUuI 00
3JIEKTPOJIATUYECKOM
JUCCOLIMAIINN

https://m.edsoo.ru/ETD5QTS4G

14

[TonsiTHE O TUAPOSIU3E COJIEH

https://m.edsoo.ru/9JFRAVESW

15

O00011eHNE U CUCTEMATHU3AIINAA
3HAaHUU

https://m.edsoo.ru/FEEIZRMBG

16

[TpakTrueckas padota Ne 1.
«Pemenne skcriepruMeHTAITBHBIX
3a7a4»

https://m.edsoo.ru/7VXTFHIT4

17

KonTtponshas padora Ne2 no

https://m.edsoo.ru/9RKLZDNUX



https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX

TeMe «IJIEKTPOTUTHUSCKAS
IHUCcconHalnsa. XUMHYECKHE
PEaKIMK B PacTBOPax»

18

OO61mas xapakTepucTHKa
rajoreHoB. XUMHYECKHE
CBOICTBa Ha IIPUMEpPE XJI0pa

https://m.edsoo.ru/NNYKYZF12

19

XmopoBogopoa. ComnsiHast
KHCJIOTAa, XUMHUYCCKUEC CBOﬁCTBa,
MOJIy4CHHEC, IPUMCHCHUC

https://m.edsoo.ru/CWVSHCD2M

20

[IpakTrueckas padora Ne 2 mo
teMe «lloydenue conssHON
KUCJIOTBI, U3y4eHHUE €€ CBOICTBY

https://m.edsoo.ru/PVEXIYWEG

21

Brrurcnenus mo ypaBHEHUSM
XUMHYECKHUX PEaKIUi, eCln
OJIMH U3 PEareHTOB JaH B
HN30BITKE

https://m.edsoo.ru/4BI5HO70F

22

OO61as xapakTepucTuKa
a1eMeHTOB VIA-rpynmsl

https://m.edsoo.ru/VMWKERSEP

23

AnnoTtponHbsie MOIUGUKALIAN
cepbl. Haxoxnenue cepsel u €€
COEIMHEHUH B MIPUPOJE.
XHUMHUYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/CX10EU8SPO

24

CepoBoaopoji, CTpoeHHE,
buznyecKre U XUMHYECKHE
CBOMCTBA

https://m.edsoo.ru/ECGX2B40W

25

Oxkcunpl cepol. CepHas KUCIOTa,
bu3HYecKue U XUMUYECKHE
CBOMCTBA, IPUMEHEHHUE

https://m.edsoo.ru/ULRFLCHH1



https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1

26

XUMHUECKUE PEaKLUY, JIeKaI1e
B OCHOBE ITPOMBIIIJICHHOTO
croco0a Moxy4eHus CEpHOI
KHUCJIOTBL. XUMUYECKOE
3arps3HEHUE OKPYXKaroIei
Cpezibl COeIMHEHUSIMU CEPbI

https://m.edsoo.ru/H7FT3NON4

27

Briuucienne MaccoBOU 10U
BBIXO/Ia TPOyKTa peaKiuu

https://m.edsoo.ru/HSJE186WN

28

OO01as xapakTepucTHKa
31eMeHTOB VA-rpymiibl. A30T,
pacrpocTpaHeHHe B IPUPO/IE,
bu3nyeckrue 1 XUMUUYECKHE
CBONCTBa

https://m.edsoo.ru/WAHRMB976

29

AMMHUak, ero Gpu3NYECKue u
XUMHYECKHE CBOMCTBA,
MIOJIy4YEHUE U IPUMEHEHUE

https://m.edsoo.ru/HZAYESF13

30

[IpakTryeckas padora Ne 3 o
teme «l lonyuenne ammuaxka,
W3Y4YEHUE €r0 CBOMCTBY»

https://m.edsoo.ru/JORP64IF]

31

A3oTHas KHCIO0Ta, €€
buznyecKue U XUMHUECKHE
CBOICTBa

https://m.edsoo.ru/U2DYEDMYE

32

Hcnonp30Banne HUTPATOB U
COJIE aMMOHHS B KQ4ECTBE
MUHEPATBHBIX YIOOPEHHI.
XUMUYECKOE 3arpsA3HEeHUE
OKPYKaroIleH cpebl
COEIMHEHUSIMU a30Ta

https://m.edsoo.ru/SHBKCIQCB

33

dochop. Oxeun pocdopa (V) u

https://m.edsoo.ru/GDQJSO3WP



https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP

dbochopHas KUCIoTa,
bu3nvecKrue U XUMUIECKHE
CBOWCTBA, MOJTyYCHHE

34

Hcnonb3oBanue ¢pocdaToB B
Ka4eCTBE MHUHEPAIbHBIX
ynoOpeHuit. 3arpsisHeHue
PUPOTHOH cpenbl pocdaramu

https://m.edsoo.ru/UAZ3HU6B5V

35

Yrnepon, pactipocTpaHeHue B
npupoie, GU3NISCKUE U
XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/DWOM6SUUL

36

Oxkcuppl yriaepoaa, ux
(pu3rYeCcKre U XUMHYCCKUE
CBOICTBa. DKOJIOTHYECKUE
npoOIeMbl, CBS3aHHBIE C
okcuzom yriepona (1V)

https://m.edsoo.ru/OXQAPGNCF

37

VYroapHasg KUcCiioTa U €€ CoJn

https://m.edsoo.ru/OHQHDG6IPA

38

[TpakTtuyeckas padora Ne 4 o
teMme "[lonydyenue yriekuciaoro
ra3a. KauectBeHHast peakius Ha
KapOoHaT-noH"

https://m.edsoo.ru/G2HZXQGCS8

39

HCpBOHa‘{aJILHLIC MTOHSATHS 00
OpTraHN4YCCKUX BCUICCTBAX KaK O
COCAMHCHUAX YTJICpOda

https://m.edso00.ru/30T12109Z

40

erMHI/Iﬁ 1 €ro COCAUHCHUA

https://m.edsoo.ru/75JXNHO0I8

41

[TpakTiueckast paborta Ne 5.
PeHIeHI/Ie BKCHepI/IMeHTaIH)HI)IX
3a7a4 mo teMe «BaxHelme
HEMETAJUIBI M UX COEIUHEHHUSI

https://m.edsoo.ru/O7ES8DOD7Z



https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z

42

KonTtponbnas padora Ne3 mo
TeMe «BaxkHennre HeMeTaluIbl U
X COEIUHEHUS»

https://m.edso0.ru/S85J9UGH3

43

OO01as xapakTepuCcTHKa
XUMHUYECKHUX DJIEMEHTOB —
MeTaJII0B. MeTraminyeckas CBA3b
U METaJIJIMYECKas
KPUCTAJUINYECKasl pELIETKA.
duznyeckue CBONCTBA METAIIIOB

https://m.edsoo.ru/XK1GYPCO1

44

XVMHYECKUE CBOWCTBA
METaJIJIOB. DJIEKTPOXUMUYECKUI
PAL HAIPSDKEHUN METAIIIOB

https://m.edsoo.ru/Z7YRNPAEW

45

O61ue crocoOb! MOTy4YeHUs
MeTaioB. CIutaBel. BeraucieHus
M0 YPaBHCHUSM XUMHYECKHIX
pEaKLHii, €CIIM OJIUH U3
pPEareHTOB COACPKHUT MPHUMECH

https://m.edso0.ru/G54GDQI2D

46

ITonsTue o KOppO31Hu METAJIJIOB

https://m.edsoo.ru/4FIGDOWOW

47

[llenoyHbIe METAIIITBI

https://m.edsoo.ru/X1B4BPUW2

48

OKCI/I,[[BI U TUAPOKCHUABI HATPUA U
KaJius

https://m.edsoo.ru/Q4DX0G3U9

49

[llenouno3eMeNnbHBIE METAIIIBI —
KaJBIIUA U MarHui

https://m.edsoo.ru/REOCDY0KG6

50

Baxxneiimme coeITHHEHU
KaJIbIAA

https://m.edsoo.ru/CJR96CMZA

51

O0001IeHUE U cCUCTEMATHU3ALUAS
3HAHUU

https://m.edsoo.ru/O5PXGG1BE

52

JKEcTKOCTE BOIBI U CLIOCOOERI €€

https://m.edsoo.ru/WFMBFTTTP



https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
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https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP

yCTpaHeHUs

53

[IpakTuueckas padora Ne 6 mo
TeMme "JKECTKOCTh BOIBI U
METO/Ibl €€ yCTpaHEeHUs"

https://m.edsoo.ru/NFIROKB8J

54

ATOMUHUN

https://m.edso0.ru/9Z2J8RD1TV

55

AmMdoTepHbIe CBOHCTBA OKCHA U
THJIPOKCUIA

https://m.edsoo.ru/NI5K110J5

56

Kemneso

https://m.edsoo.ru/F20NJR5SR

57

Oxcupl, THAPOKCUIBI U CONU
xenesa (I1) u sxenesa (I1I)

https://m.edsoo.ru/IRTUBLAMP

58

O00011IEHNE U CUCTEMATU3 AL
3HAHUHI

https://m.edsoo.ru/NAON6HGKZ

59

[TpakTuyeckas padora Ne 7.
Pemenne sxciepuMeHTaIBHBIX
3a7a4 1o TeMe «Bakuelimnine
METAJUTBl U UX COSNHEHUS

https://m.edsoo.ru/ZN7G0QSMX

60

Brluucnenus no ypaBHeHUsIM
XUMHYECKHUX PEaKui, eClu
OJINH U3 PEareHTOB JaH B
M30BITKE WU COJAEPKUT
npuMecH. Beraucnenus
MacCOBOM J0JU BbIXOJa

MPOJYKTa Peakluu

https://m.edsoo.ru/AYD2HE51Y

61

O0001IeHUE U cUCTEMATHU3ALUASA
3HAHUN

https://m.edsoo.ru/B8T9VTKOP

62

KonTtponsnas padora Ne4 no
TeMme «BaxHeHIIe MeTalIbl i
UX COEIUHEHUI

https://m.edso0.ru/703C804GN



https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN

BCH_IGCTBa " MaT€puaibl B

63 . 1 https://m.edso00.ru/OF132JMT0
[IOBCEIHEBHOMN KU3HU YeJIOBEKA

64 XUMHHECKOC 3arpAsHCHHC 1 https://m.eds00.ru/9ANGYE YO
OKPY KaroIIel Cpe/ibl
P

65 O/ XHMUH B peticrii 1 https://m.eds00.ru/18Q203Y28
9KOJIOTHYECKUX MPOoOIIeM

66 PescpBHBIi ypox. 06061“116}1“6 1 1 https://m.edsoo.ru/DT1BAS5U4
crUcTeMaTU3als 3HaHUI

67 Peseprbiit ypok. O606IvueHHe 1 1 https://m.edso00.ru/P52TIZNXV
cucreMaTtni3anuda 3HaHUN
PesepBHeliit ypok. O60011eHNE U

68 . 1 https://m.eds00.ru/TMK36TJZG
cUcTeMaTU3als 3HaHUMI

OBHIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIIBTATAM OCBOEHUA

OCHOBHOMI

OBPA3OBATEJBHOMN ITPOTPAMMBI

8 KJIACC

Kon
MPoBePSIEeMOro
pe3yJbTara

HpOBepﬂeMLIe NnpeaAMETHLIC PE3YJIbTAaTbl 0CBOCHUS OCHOBHOM
06p33OBaTeJ'II)HOI71 nporpaMmMsbI OCHOBHOT'O o0mIero 06p330BaHHﬂ

1

ITo Teme: ((HepBOHaan'ILHbIe XUMHNYCCKHUC ITOHATHA»

11

pPacKpbiBaTh CMBICII OCHOBHBIX XUMHUYECKHX IIOHSATHIl: aTOM,
MOJIEKYJa, XUMHYECKUH DIIEMEHT, IPOCTOE BEIIEeCTBO, CIOKHOE
BELIECTBO, CMECh (OJHOPOAHAs W HEOJHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTENIbHAsT aTOMHAasi M MOJIEKYJsSpHash Macca, KOJIUYECTBO
BELIECTBA, MOJb, MOJISIpHAash Macca, MaccoBas A0S XMUMHUYECKOI'O
JJIEMEHTa B COCIWHEHUHU, MOJSIPHBIN 00BEM, XUMHUUYECKas peaxius,
KIacCUPUKALMS ~ pEaKIUi:  peakluu  COCIWHEHHUS,  pPEeaKIuu
pa3NoKEHUs, peaklUd 3aMelIeHHs, peakiMuu oOMeHa, 5K30- U
SHJOTEPMUUYECKHE PEaKIMH, TEIUIoBOM 3(h(EKT peakiuu, pacTBop,

MaccCoBas O0Jid BEIICCTBA (HpOHeHTHaH KOHLICHTpaI_II/IH) B paCcTBOpPC

1.2

HUIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XWUMHYCCKHUX TIOHATHI W

MPUMCHATH OTU MMOHATHUS ITPHU OITMCAaHWUN BEIICCTB U UX HpeBpaHIGHI/II\/II

13

HCIIOJIb30BATh XHUMUYCCKYIO CHMBOJIUKY IUId COCTaBJICHUSA (I)OpMyJ'I

BCIICCTB U ypaBHCHI/II‘;I XHUMHUYCCKUX pCaKI_II/Iﬁ

14

PaCKpbIBATH CMBICJI 3aKOHOB COXpaHCHUA MacCcChI BCUICCTB,
IMOCTOSIHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOIO  Y4Y€HHA, 3aKOHa

ABorajipo

15

OIpCACIIAATh BaJICHTHOCTD aTOMOB 9JICMCHTOB B 6I/IHapHLIX

COCAUHCHUAX

1.6

KJ'IaCCI/I(I)I/IL[I/IpOBaTL XUMHUYCCKUC PpPCaKIUU (HO qucily Hu COCTaBy

Y4acTBYIOLINX B PEAKIIMH BEILLECTB, 110 TETJIOBOMY 3 (DeKTy)

1.7

BBIUUCIISATh OTHOCUTENBHYIO MOJEKYISAPHYIO U MOJSPHYIO MAacchbl

BEIIECTB




18

BBIUHCIISATH MAacCOBYIO JIOJII0 XMMHUYECKOTO 3JIeMeHTa 1o Qopmyle

COCIMHEHHS,

1.9

BBIYUCIIATE MAaCCOBYIO JOJIFO BCIICCTBA B paCTBOPC

1.10

MIPUMEHSTh €CTECTBEHHOHAYYHbIE METOJIbI TO3HAHUS — HAOII0ACHHE,
U3MEpEeHUe,  MOAETUPOBaHME,  OKCIHEPUMEHT  (peajbHbIi U

MBICJIEHHBI )

Ilo Teme: «Bakueiimme MpEACTAaBUTCIIN HCOPraHUYCCKNUX BECIIECCTB»

2.1

PaCKpbIBAaTb CMBIC]I OCHOBHBIX XHMHYCCKHUX TTOHSITHIA: OKCHI,

KHCJI0Ta, OCHOBAaHUE, COJIb

2.2

OIPCACIIATh IMPUHATIICIKHOCTL BCHICCTB K OHp@IIGJIéHHOMy KJ1accy

coeuHEeHui 1o popmynam

2.3

KJ'IaCCI/I(bI/IIII/IpOBaTI) HCOPraHN4C€CKHEC BCUICCTBA

24

XapakTepu3oBaTh  (OMHMCHIBATh) OOIIME XMMUYECKHE CBOWCTBA
BEIIECTB Pa3jIMYHBbIX KJIAcCOB, MOATBEpPXKAAas OMHCAHHE MPUMEpaMu

MOJIEKYJIIPHBIX YPABHEHUM COOTBETCTBYIOIINX XUMUUECKUX PEAKINNA

2.5

IIPOTrHO3UPOBATH CBOICTBa BCIICCTB B  3aBHCHMOCTHU OT HX
KauCeCTBCHHOI'0O COCTaBa, BO3MOXKHOCTU IIPOTCKAHUA XHUMUYCCKHUX

npeBpameHI/H‘/’I B pa3JIMYHBIX YCIIOBUAX

2.6

ClIeoBaTh IpaBWJIaM IIOJb30BAaHUS XHMHUYECKOW TIOCYlIOH H
1a00paTOpHBIM 000PYZOBAaHMEM, a TaK)Ke MpaBUiIaM OOpalIeHUs C
BELIECTBAMH B COOTBETCTBUU C HHCTPYKUHUSMU IO BBINOJIHEHHIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO IMOJYyYEHHIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAA M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOpPOB € ONPEACIEHHOM MacCOBOW JOJIEM pacTBOPEHHOTO
BELIECTBA, MNIAHUPOBATH U MPOBOJIUTH XUMHUECKHUE SKCIIEPUMEHTHI I10
pacro3HaBaHUIO pAacTBOPOB IIEIOYEM M KHCIOT C IIOMOIIBIO

WHIUKATOPOB (JIakMyc, peHoadTalenH, METUIIOPAHXK U IpYTHe)

2.7

MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINH

I[To Teme: «llepuomnueckuii 3akoH u Ilepuoanueckas cucrema
xumuueckux snemeHtoB [[. M. MenneneeBa. CTpoeHHe aTOMOB.

Xummdeckas cBsa3b. OKHCIUTEILHO-BOCCTAHOBUTCILHBIC pCaKkumn»

3.1

PaACKpBIBATE CMBICII OCHOBHBIX XWMHYECKUX HOHATHH: AApO aTroma,
AJICKTPOHHBIA CJIOW aToMma, aTOMHasi OpOuTal b, paguyc aroma,

XUMHYCCKad CBA3b, MOJSPHAA KW HCIOJIKIPHAA KOBAJICHTHAsA CBA3b,




OJICKTPOOTPULATCIIBHOCTh, HOHHAasd CBA3b, HWOH, KaTHOH, AaHHUOH,

CTCIICHb OKUCJICHUA

3.2

KJIaCCI/I(bI/II_[I/IpOBaTB XUMHNYCCKHUEC JJICMCHTBI

3.3

OIKCBIBAaTh M XapaKTepu3oBaTh TabnuuHyro (Gopmy Ilepuognueckoit
CHCTEMbl XMMUYECKHMX 3JIEMEHTOB: DAa3JIM4yaTh IMOHATHUS «IJIaBHAs
noarpynna (Arpymma)y u  «mobounas mnoxarpynma (brpymma)y,

«MaJIple» U «OObIIHEY IEPUOJbI

3.4

packpeiBaTh cMbica Ilepuoamueckoro 3akona [[.M. Menneneesa:
ACMOHCTPpHUPOBATH NOHUMAHUC HepI/IOIII/I‘{eCKOfI 3aBHCHUMOCTH CBOMCTB
XUMHUYECKHX DJJEMEHTOB OT uX TmoloxeHus B Ilepuomuueckoit

CUCTEMC

3.5

COOTHOCHUTB 0603Ha‘IeHI/I${, KOTOPBIC HUMCIOTCA B Ta6J'II/II_[e
«HepI/IOI[I/I‘leCKaH CHUCTCMA XUMHNYCCKHUX 3JICMCHTOB III/I
MeHnzeneeBa» C YHCIOBBIMU XapaKTCPUCTUKAMU CTPOCHUA ATOMOB
XUMHNYCCKHUX OJICMCHTOB (COCTaB u 3apsa sdapa, 06mee YHCIIO

AJIEKTPOHOB U PACIIPENIEICHHUE UX 110 3JIEKTPOHHBIM CII0SIM)

3.6

OIpCACIIATh CTCIICHb OKHCJICHHUA 9JICMCHTOB B 6I/IHapHI)IX

COEIMHEHUIX

3.7

OIPCACIIAATE BUL XHUMHYECKOH CBS3H (KOBaJ'IeHTHaSI u I/IOHHaﬂ) B

HCOPTraHNYCCKUX COCANMHCHUAX

9 KJIACC

Kon
MPOBEPAEMOro
pe3yjabTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI OCBOEHUSI OCHOBHOI
00pa3oBaTeIbHOI NPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus

1

ITo Teme: «BemmecTBo U XUMUYECKAs] pEAKIUSD)

11

pacKpbhIBaTh CMBICT OCHOBHBIX XWMHYECKHX TIOHSTHIA: pPacTBOp,
ANIEKTPOJHTHI, HEIIEKTPOIHTHI, DICKTPOJIUTHYECCKAS JHCCOIUAIIHS,
peakiMy HMOHHOTO OOMEHa, KaTajau3aTrop, XUMHUYECKOE paBHOBECHE,
oOpatumblie u HEoOpaTHUMBbIe peakuuu,
OKHCIIUTETbHOBOCCTAHOBUTEBHbIE peakuumy, OKHCIIUTEIb,
BOCCTAaHOBHTENIb, OKHCIIEHHE ¥ BOCCTAHOBJICHWE, AaJUIOTPOIIHS,
aM(pOTEepHOCTh, XHMHYECKass CBs3b  (KOBAJCHTHAs, HOHHAs,

MeTaJlJIn4ecKas), KpHUCTaJUIMYecKas pemeTKka, CIUIaBbl, CKOPOCTh




XUMHYECKOHN peaKkIuu

1.2

HWIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XHUMHYCCKUX MMOHATHI U

MIPUMCEHATH OTU IMOHATHUS ITPH OIIMCAaHUK BEIIECTB U UX npeBpameHHﬁ

13

COCTaBJISITh YPaBHEHHS 3JCKTPOIUTHUYECKON TUCCOLMALUU KUCIOT,
miesioued M cojiedl, MOJHBIE M COKpAIEHHBbIE YpaBHEHHUS pEaKIHii

HOHHOro 0OMeHa

14

PaCKphIBaTh CYHIHOCTHh OKHCIHUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKI_[I/Iﬁ

IIOCPEACTBOM COCTABJICHUA 3JICKTPOHHOI'O OanaHca 3THUX peaKuHﬁ

15

IIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIIUU

Ilo Ttemam: «HemeTamnel um uX COCAMHCHUA» U «MeTannel U HX

COCOAUMHCHUA»

2.1

XapaKTepU30BaTh (OMUCHIBATH) 00IIKE U CICIIU(PUICCKUE XUMHUUECKIE
CBOMCTBAa TPOCTBIX W CJIOXKHBIX BELIECTB, MOJTBEPXkAasi OIMUCAHUE
IpUMepaMu MOJIEKYJISIPHBIX U MIOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX

XMMHYECKHUX PEaKLIU

2.2

COCTaBJISITb YpPaBHCHUA peaKHI/Iﬁ, IMOATBCPKAAIOIINX CYHICCTBOBAHUC

TCHETHUYCCKOM CBA3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUH,
BO3MOXHOCTH IPOTCKAHUA XUMHYCCKUX npeBpameHI/Iﬁ B pa3JIMYHbIX

YCIIOBUSX

24

CJICAOBAThb IIpaBUJIaM  IIOJIb3OBAHUA XUMHUYECKON HOC)’,[[Oﬁ u
J'Ia60paTOpHBIM O60py,I[OBaHI/ICM, a TaKiKC IIpaBHJIaM O6paH_IeHI/I$I C
BCIICCTBAMHU B COOTBETCTBUM C HWHCTPYKOUAMHU 110 BBIIIOJIHCHUIO
J'Ia60paTOpHBIX XAMHUYCCKUX OIBITOB IO IHOJYUYCHUIO U CO6I/IpaHI/II-O

ra3o00pa3HbIX BELIECTB (AMMHUAKa U YTJIEKUCIIOTO ra3a)

2.5

MPOBOJIUTh PEAKIUH, MOJITBEPXKJAIOUINE KauyeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: pPACMO3HABATh ONBITHBIM IYTEM XJIOPHI-,
Opomua, wuoaupa, kapbonar, ¢Qocdar, cuimkar, cynbdar,
THIIPOKCUANOHBI, KaTHOHBI aMMOHUS, MOHBI W3yYCHHBIX METaJlIOB,

MIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPIaHUYECKUX BEILIECTB

ITo Teme: «XuMHUs 1 OKpyX)aromias cpeaa»

3.1

pacKpbIBaTh  CMBICI OCHOBHBIX XuUMmu4eckux moHstui: [IJIK

BCIICCTBA, KOPPO3UA MCTAJIJIOB

3.2

NPUMCHATH OCHOBHBLIC OIICpallun MBICIIMTEIIbHOM JACATCIIPHOCTH —




aHaIM3 W CHHTE3, CpaBHEHHE, OOOOIICHUE, CHUCTeMAaTHU3aIUIo,
BBISIBJICHHE IPUYMHHO-CIACACTBEHHBIX CBSA3CH — JUIS  HM3y4YCHHS
CBOﬁCTB BCIICCTB MU XHUMHUYCCKHUX peaKuHﬁ; eCTeCTBCHHOHayLIHBIe
METOJIbI TIO3HAHHMSI — HAOMIOJCHUE, H3MEPECHHE, MOJICITMPOBAHUE,

SKCHEPUMEHT (PEaIbHBIN U MBICJICHHBIN)




IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 31eMeHT COiePKAHMS

1

HepBOHa‘-IaJIbHBIe XUMHUYCCKUC ITOHATHUA

11

[Ipenmer xumuu. Ponp XMMUM B JKM3HHM 4YEJIOBEKA. XHMMHS B CHCTEME HayK.
Tena u BemectBa. dusnyeckue CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHHE

BCIICCTB

12

ITonsaTue o MeToax MO3HAHUS B XUMUM. YUHCThIEC BEIIECTBA U CMECH. CriocoObl

Pa3aciICHUA cMmecer

13

ATOMBI © MOJICKYJIBI. Xumuyeckue dj1eMeHThl. CHMBOJIBI  XHUMHYECKHX

251eMeHTOB. [IpocTble U Cll0KHBIE BEIEeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE

14

XumMuueckas (bopMyna. BaneHTHOCTE aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA coCTaBa BCIICCTB. OTHOCHUTENLHAA aTOMHasa Macca.
OrtHocuTenpHas MOJICKYJIsIpHas Macca. MaccoBas 701 XMMHYECKOTO 3JICMEHTa

B COCIUHCHNHA

15

KomnuectBo BemectBa. Monb. MonsipHas Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YHCJIa CTPYKTYPHBIX €IMHUI BemlecTBa. Pacu€rsl mo ¢opmynam

XUMHNYECKUX COG}II/IHGHI/Iﬁ

1.6

dusznyeckrue M XMMUYECKUE SBICHUA. XUMHUYECKas peaKknuusa nu eé IIPpU3HAKH.
3akoH COXPAHCHUS MAaCChl BCHICCTB. XHMUYECKHUE YpaBHCHMU. KHaCCI/I(I)I/IKaI_II/ISI

XUMHUYECKUX peaklnii (COeAMHEHUS], PA3JI0KEHUS, 3aMEIICHNs], 0OMEHA)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOH NOCYI0H, C IpaBUIaMU
pabotel B naboparopur © mOpuéMamMu oOpalieHuss ¢ J1a0opaTOpHBIM
o0opy/noBaHuEM, M3y4YE€HHE M ONUCaHHe (U3MUYECKHX CBOMCTB 00pa3loB
HEOPraHMYeCKUX BeUIecTB, HaOIrofeHue (QU3MUecKuX (IUIaBJIEHUE BOCKA,
TasiHUE JIbJla, paCTUPAaHUE caxapa B CTYIKe, KMUIIEHHE U KOHJAEHCallUs BOJbI) U
XUMHYECKUX  (TOpEHME  CBE€YM, MPOKAJIMBAHUE MEIHOW  IPOBOJIOKH,
B3aUMOJICHICTBHME MeJla C KHUCJIOTOM) SIBIIGHWN, HAOMIOJCHWE W OINMUCaHWe
NPU3HAKOB MPOTEKaHMA XUMHMUYECKMX peakuuid (pasjiokeHue caxapa,
B3aMMOJICHCTBHE CEpPHOM KHCIOTBI C XJIOpHJIOM Oapusi, pa3jiokKeHue
ruapokcuaa menu(Il) mpu HarpeBaHuHM, B3aMMOJICUCTBHE JKelie3a C PacTBOPOM

comu meau(Il), nzydenne crmocoOoB pazneneHus cMecei (C MOMOIIbI0 MarHuTa,




(bunpTpoBaHUE, BBIMAPUBAHUE, TUCTUIUIAIMSA, Xpomarorpadus), MpoBeIecHUE
OYHMCTKH ITOBAPEHHOH COJIM, HAOJIOICHUE U ONTMCAHKUE PE3YJIbTATOB MIPOBEICHUS
OTBITA, WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHUS MAacChl, CO3JaHHE MOeJen

MOJICKYJI (IIIapOCTEPIKHEBBIX )

Baxwuerinume npeacTaBuTeIM HEOPraHMYECKUX BEILIECTB

2.1

Bosnyx — cmech razos. CocraB Bo3ayxa. Kucinopog — asneMeHT M mpoctoe
BemecTBo. HaxokneHnue kuciopoaa B npupoze, Gu3NYecKue U XUMUYECKUE
cBoiictBa (peakiuu ropenus). Oxcunel. [Ipumenenue kucimopoaa. CrocoOsr
MOJIyUYEHHUsI KHUCJIOpoAa B Jlabopatopuu M MPOMBIIIIEHHOCTH. KpyroBopot

Kucsopoza B npupoze. O30H — aioTponHas MoAU(UKaIHs KUCIOpoaa

2.2

TennoBoit 3 PexT XuMHUIecKoi peakliny, TEPMOXUMHYECKHE YPaBHEHHsI, K30~
Y SHJO0TEPMUYECKHE peakiuu. TOIIMBO: yrojb U MeTaH. 3arpsi3sHeHUE BO3/yXa,

YCUJICHUC ITAPHUKOBOI'O 3(1)(1)6KT3, paspymieHue 030HOBOTI'O CJI0A

2.3

Bomopon — anemeHT 1 mpocToe BemiecTBO. HaxoxaeHue Bojgopoia B IPUPO/IL,
¢u3nueckue M XMMHUYECKHE CBOWMCTBA, MPUMEHEHHUE, CIOCOOBI MOTYYECHHUS.

Kucaote! u comu

2.4

Moutsipabiii 00BEM ra3zoB. Pacuérsl Mo XMMHUUECKUM ypaBHEHUSAM

2.5

®usnyeckue CcBoMcTBA BOAbl. Boma kak pactBopuTedb. PacTBOpBL.
HacellienHple 1 HEHACBIIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJE.
MaccoBass 10y BelleCTBA B pacTBOpe. XHUMHYECKHE CBOWMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B mpupoje M B KH3HU 4YeloBeka. Kpyrosopor
BOJABl B TMpuUpoje. 3arps3HEHUE NpHUPOAHBIX BoA. OxpaHa M OYHMCTKA

MPUPOAHBIX BOJ

2.6

Knaccudukanus wnHeopranmueckux coeauHeHuid. Oxcuabl. Krnaccuduxarms
OKCHJIOB: cojeoOpa3yomie (OCHOBHBIE, KHUCIOTHBIE, amMQOoTepHbIe) U
HeconeoOpa3yromue. HomeHnknarypa okxcuaoB. DPU3NYECKHE U XUMHUECKUE

CBOMCTBa OKCH/IOB. HOJ'Iy‘-IeHI/IC OKCH 0B

2.7

OcHoBanus. Knaccudpukaiust ocHOBaHMUA: HIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHkiaTypa ocHoBaHMi. PU3HUECKHE U XUMUYECKHE CBOMCTBA

ocHoBanuil. [lomydyeHne ocHOBaHUN

2.8

Kucnotsl. Knaccupukauus kucnor. Homenkinarypa kucnor. ®usznueckue u
XUMHYECKHEe CcBOMCTBa KHUCIOT. Psan axktuBHOcTH MeTainoB H.H. bekerosa.

[Tonyuyenue kucnor

2.9

Comu. Homenximarypa coneil. dusnueckue M XMMHUYECKUE CBOMCTBA COJIEH.

ITonyuyenue conen




2.10

I'eneTnueckas CBA3b MCXKIY KilIaCCaMH HCOPIraHUYCCKUX COCI[I/IHeHI/II\/'I

2.11

XUMUYECKUN  JKCHEPUMEHT: KayeCTBEHHOE OIpEACICHUE  COAEpKaHUS
KHUCIOPOAa B BO3JyXe, IMOJydeHHE, COOMpaHHE, pacllO3HABaHHE U HM3Y4CHUE
CBOWCTB KHCJIOPO/a, HAOIIO€HUE B3aUMOJCHCTBUS BELIECTB C KUCIOPOAOM U
yCIIOBUSI BOSHUKHOBEHUS U NPEKpallleHus: TOpeHus (Iokapa), O3HaKOMJIEHHUE C
o0Opa3llaMud  OKCHJOB U OINKCAaHME HUX CBOMCTB, NOJYy4YeHUE, COOMpaHMUE,
pacrno3HaBaHUE€ M H3y4YEHHE CBOWCTB BOAOpOJa (TOpEHHUE), B3aUMOJECHCTBUE
Bozopoza ¢ okcusioM menu(Il) (Bo3MOXKHO HCIONIB30BAaHKUE BHIEOMATEPUAIIOB),
HaOmoJeHHe OO0pa3IoB BEIIECTB KOJUYECTBOM 1 Mok, HCCIEJOBaHHE
0COOEHHOCTEM pacTBOpEHHUs] BEIIECTB C PAa3JIMYHON  PpacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MAcCCOBOM JI0JIEW PaCTBOPEHHOIO
BEIIECTBA, B3aUMOJCHCTBHE BOABI C MeTaulaMH (HATpUEM U KaJlbL[UEM)
(BO3MO’KHO HCIIOJIB30BaHHE BHJIEOMATEPUANIOB), OIpEACICHHE pPacTBOPOB
KUCIOT M IIeJoYed C IOMOUIbI0 HMHIUKATOPOB, MCCIEI0BaHUE OOpa3loB
HEOPraHUYECKUX BEUIECTB paA3JIMYHbIX KJIACCOB, HAOIIOJCHHE W3MEHEHUS
OKpPAacCKM HHJIUKAaTOpPOB B pacTBOpax KHCIOT U INEIOYEH, H3y4YeHHE
B3aumojeiictBus okcuga meau(ll) ¢ pactBopom cepHON KHUCIOTBI, KHCIOT C
MeTaJlJIaMH, PEaKIMi HEUTpaIn3alyH, OJTy4eHHE HEPACTBOPUMBIX OCHOBAHUH,
BBITECHCHME OJHOTO MeTajula JpYyruM U3 pacTBOpa COJIM, pELICHHE
9KCIIEPUMEHTAIBHBIX 3aJa4 N0 TeMe «BakHeWInue KJIacChl HEOPraHMYECKHX

COETMHEHUN

[Iepnoanueckuit 3akoH u [lepuoanueckas cucreMa XUMAYECKHUX JJIEMEHTOB
J.U. MenneneeBa. Ctpoenue aToMoB. XUMHYECKas CBsI3b. OKUCIUTEIHHO-

BOCCTAHOBUTCIIbHBIC PCAKITNU

3.1

[lepBpie TOMBITKH KIACCU(PUKALUKA XUMHUYECKUX dJeMeHTOB. [loHsTHE O
Tpynmnax CXOJHBIX AJIEMEHTOB (IEJIOYHBbIE U IIETOYHO3EMENbHBIE METaJUTbI,
TaJIOTeHBbI, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphie 00pa3zyroT amdOoTepHbIE

OKCHUIBI U TUAPOKCHIbL

3.2

[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema XuMu4deckux 3iueMenToB 1. 1.
Menneneena. KopoTkonepuonnas u JUTMHHOIIEPUOTHAS bopMbI
[Tepuonuueckoit cucrembl xumuueckux odiemMeHtoB .M. Mennaeneesa.
[lepuonpr u rpynmbl. U3HYECKUI CMBICI TMOPSAIKOBOIO HOMEpA, HOMEPOB

nepruoaa U rpymisbl 3JIEMCHTA

3.3

Crpoenne aromoB. CocTtaB aromMHbIX siaep. M3oronsl. DnekTponsl. CTpoeHue

AJIEKTPOHHBIX  000JI04eK aroMoB TepBbIX 20 XHMMHYECKHMX 3IIEMEHTOB




[Tepuonuueckoit cucremsl .M. MenaeneeBa. XapakTrepucTUKa XUMHUYECKOTO

3JIEMEHTA M0 ero noJioxkeHuto B [lepuoanueckoit cucreme [1.1M. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHHS paJnyca aTOMOB XHMMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX W HEMETAJUIMYECKUX CBOMCTB MO TpYINNaM U [EPUOIAM.
3nauenue I[lepuonuueckoro 3akoHa u Ileproanueckoil CUCTEMbl XUMHYECKUX
3JIEMEHTOB ISl pa3BUTUs Hayku WU npaktuku. .M. MenneneeB — y4€HbI U

I'paXXIaHUH

3.5

Xumuueckass cBs3b. KoBasnieHTHass (mosisipHasi W HEMOJSIpHAsi)  CBS3b.

DIEeKTPOOTPULIATETLHOCTh XUMHUECKHUX 31eMeHTOB. loHHas CBS3b

3.6

Crenenp okucieHus. OKHCIUTEIFHOBOCCTAHOBUTEIIHHEIC pCaKkuunu. HpOHGCCBI

OKHCJICHHS U BOcCTaHOBJICHUS. OKHCIUTEIN U BOCCTAaHOBUTEIIN

3.7

XUMHUECKUI S3KCIIEPUMEHT: M3Yy4deHHe OO0pa3lloB BEIECTB METAIJIOB U
HEMETAJIJIOB, B3aUMOJACUCTBHE THIPOKCHJA LIMHKA C PacTBOpaMH KHCIOT U
LIEJI0YEH, NMPOBEJEHUE OINBITOB, WUIIOCTPUPYIOIIUX ITPUMEPBI OKHACIUTEIBHO-

BOCCTAaHOBUTCIBbHBIX peaKI_II/Iﬁ (I‘OpCHI/Ie, pC€aKIuu Pa3IOKCHUA, COCI[I/IHGHI/ISI)

9 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

BemecTBo 1 XuMHueckas pcaKknus. HOBTOpeHI/Ie

11

[Tepuonnueckuii 3akoH. [lepuoguueckas cucreMa XUMUYECKUX dyiemMeHToB 1. M.
MenpeneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUM CBOWCTB
XMMHYECKUX DJJIEMEHTOB TNEPBBIX TPEX MEPHOJIOB, KaIWsl, KalbLUUid W HX
COCMHEHUN B COOTBETCTBUM C IIOJIOXKEHUEM JJIEMEHTOB B llepuommueckon

CUCTEME U CTPOCHUEM UX aTOMOB

1.2

CrpoeHne BellecTBa: BHAbl XUMHYECKOM CBs3U. THUIBI KPHUCTAUIMYECKUX
pEETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAIUINYECKON PEIIETKU
U BUJA XUMUYecKoH cBs3u. Knaccudukanus 1 HOMEHKIIATypa HEOpPraHUYECKHX
BELIECTB (MEXAYHapoAHas U TpUBHaJbHAs). XMMUYECKHUE CBOWCTBA BEILECTB,
OTHOCAIIMXCA K pa3IMYHBIM  KJIACCAM  HEOPraHWYECKUX  COCIUHEHUH,

TCHCTUYCCKAsA CBA3b HCOPTraHNYCCKUX BCILICCTB

13

Knaccuukanus XuMU4ecKuX peakiuil Mo pa3IndyHbIM MpU3HaKaM (110 YUCITY U
COCTaBy YYaCTBYIOIIMX B PEaKIMHM BEIIECTB, IO TEIUIOBOMY 3(QeKTy, Mo

H3MCHCHHIO CTEIICHCH OKHCJICHHMS XHMMHYCCKHX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




MO0 y4YacTUIO  KaTajuu3aropa). OJK30- W OSHAOTEPMHUYECKHE  PEaKIlvy,

TEPMOXHUMHUYECKHUE YpaBHEHHUs. [IoHATHE O CKOPOCTH XUMUYECKON PEAKLIUU

14

[Tonarue 06 0OpaTHMBIX M HEOOPATHMBIX XUMHUYECKUX peakuusx. [loHstue o
TOMOTEHHBIX U IeTepPOreHHbIX peakuusax. [[oHATHe 0 XMMUYECKOM PaBHOBECHH.
@DakTOppl, BIUAIOLIME HA CKOPOCTb XHMHUYECKOM PpEaKIMH U II0JIOKEHHUE

XUMHNYCCKOTI'O PAaBHOBCCHA
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OKHUCIINTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKLUWH,  AJIEKTPOHHBIA  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHHUE  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLUUI C HCHOJIb30BAHUEM METOJA

3JIEKTPOHHOTO OanaHca

1.6

Teopus 2JIEKTPOIIMTUYECKON IUCCOLMALUU. DJIEKTPOJIUTBHI U HEIIEKTPOJIUTHI.
Karnonsl, annonsl. MexaHu3M JUCCOLMALMU BEUIECTB C Pa3IU4YHBIMU BUIAMU
XxuMHuueckoi cBs3u. Crenenp guccouuanui. CUIbHBIE U CIa0ble 3IEKTPOIMTHI.
Peakiun voHHOro o6MeHa. YciOBUS NPOTEKAHUS PEakLUUii MOHHOIO OOMeHa,
MIOJIHBIE U COKpAallEHHbIE HOHHbIE YypaBHEHHs peakuuil. CBOHCTBa KHUCIOT,
OCHOBaHMH UM coJiell B CBeTe MPEACTABICHUH 00 3JIEKTPOIUTHUECKON

Auccouuanuu. KauecTtBeHHBIE pC€aKuu Ha HOHBI. ITonsarue o TUAPOIU3C coJieit

1.7

XHMMHUYECKUN DKCIHEPUMEHT: O3HAKOMJICHHE C MOJACISAMHU KPUCTAIITMYECKUX
pEIIETOK HEOPraHWYECKUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
ajiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATpHs); HCCIEeOBaHHWE 3aBHCUMOCTHU
CKOPOCTH XHWMHYECKOM peakluu OT BO3AECUCTBUSA pa3INYHbIX (PAKTOPOB;
HCCIEAOBAHUE  DJIEKTPOIPOBOJHOCTH  pacTBOPOB  BEILECTB,  Ipolecca
JUCCOLIMALMM  KUCJIOT, WIeJo4ed M cosiedl  (BO3MOXKHO — HCIIOJIb30BaHME
BUJICOMATEPHAJIOB); TPOBEJACHHE OMNBITOB, WUIIOCTPUPYIOMIUX MPHU3HAKU
MPOTEKaHMs peakluil HOHHOro oOMeHa (0Opa3oBaHUE OCajKa, BbIJICIEHUE Ta3a,
o0Opa3oBaHHe BOJIbl); OMNBITOB, WUTFOCTPUPYIOLIUX MPUMEPHI OKHUCIUTEIHHO-
BOCCTAaHOBUTENBHBIX PEAKIMN (FOPEHME, PEAKLUHU Pa3JI0KEHUS, COCIUHEHU);
pacro3HaBaHUE HEOPTaHWYECKHUX BEIECTB C TOMOIIBI0 KaU€CTBEHHBIX peaKIni

Ha WOHBI; pCIICHUEC OKCIIECPUMCECHTAJIBHBIX 3a1a4

Hemetamisl 1 UX COeAUHEHUS

2.1

OO6mass  xapaktepucTtuka rajmoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe cTeneHu okucienus. CTpoeHue u pusndeckre cBOWCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XWMHYECKHME CBOWCTBAa Ha TMpHUMEPE XJopa
(B3auMoJieliCTBHE C MeETaJlyIaMH, HEMETa/IaMH, IeJo4aMu). XJIOPOBOIOPOA.

CosngHast KUCIIOTa, XUMUYECKHE CBOMCTBA, MOJIydYeHHE, TpUMEeHeHue. [leficTBue




XJIOpa M XJIOPOBOJOPO/Ia Ha OpPTraHW3M uejoBeka. BaxkHeilline XJI0puabl U UX

HaxO0JICHUE B MIPUPOJIC

2.2

OOmas xapakTepuctuka 31eMeHTOB VIA-rpymmbel. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTeNEeHN OKucieHus. CTpoeHue u (pusnuecKkue CBOMcTBa
MPOCTBIX BEUIECTB — KHCIOPOJa M CEPbl. AJUIOTPOIHBIC MOIU(PHUKAINA
KHCIOpOAa W cepbl. XHMHUYECKHe CBoicTBa cepbl. CepoBOOpOJ, CTPOCHUE,
¢usnyeckne W XUMHUYECKHEe CBOMCTBA. OKCHIBI Cepbl KaK IPEJACTAaBUTEIN
KHCJIOTHBIX OKCHIOB. CepHas KUCIOTa, (U3NYECKHE M XMMHYECKHE CBOMCTBA
(oOmue Kak mpencTaBHTENs Kiacca KUCIOT W crienuduueckue). XuMUISCKUe
peakiuy, JIeKalre B OCHOBE MPOMBIIUICHHOTO CIOC00a IMONY4YeHHUs CepHOM
kucnotel. [lpumenenue. Conu cepHOW KHCIOTHI, Ka4eCTBEHHAsl peakius Ha
cynbdar-uoH. HaxoxmeHnue cepel U €€ coeAMHEHUH B mpupoje. XUMHYECKOEe
3arpsi3HCHUE OKPYIKAIOIICH CPelbl COCIUHCHHUSIMHU Cepbl (KUCIOTHBIC OXKIIH,

3arpA3HCHUC BO3QyXa U BOI[OéMOB), CII0COOBI €T0 MpCaAOTBpalICHUSA

2.3

OOmiass xapakTepucTuka d1eMeHTOB VA-rpynmnbsl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEePHBIC CTETICHU OKUCJICHUSA. A30T, pacpOCTPaHEHHUE B IPUPO/IC,
¢usnveckne u XUMUIeCKne cBoiicTBa. Kpyrosopor a3ora B nmpupoae. AMMHaK,
ero (u3MYeckre M XMMHUYECKHE CBOMCTBa, MOJy4deHHe M mpumeHenue. Conu
aMMOHUA, nux (1)I/ISI/I‘ICCKI/IG 158 XUMHUYCCKUC CBOf/JICTBa, HpI/IMeHeHI/Ie.
KauecTBeHHas peakiusi Ha HOHbI aMMOHHUS. A30THas KUCIIOTa, €€ MONyuyeHue,
¢dbuzmveckne W XUMHUYECKHE CBOMCTBa (0OIlIMe Kak MPeACTaBUTENs Kiacca
KHCIOT U crnenuduyeckue). Vcnonp3oBaHne HUTPATOB M COJNed aMMOHHS B
KauecTBE MHUHEPAIbHBIX yn0OpeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKarolei
Cpelbl COSAMHEHUSIMH a30Ta (KUCIOTHBIE OXKIH, 3aTPS3HEHNE BO3/1yXa, MIOYBbI

1 BOJIOEMOB)
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®ocdop, amnorpornHsle Mogudukauu Gocdopa, puznIeckue U XUMHUYECKUE
cBoiictBa. Oxcua ¢dochopa(V) u dochopnas kucnora, QusnuecKkue u
XUMUYECKHE CBOWCTBa, monydeHue. McmomnpzoBanue (ocdaroB B KadecTBe

MUHEpAIbHBIX Y100peHuit

2.5

OOmas xapakTepuctuka saeMeHToB I[VA-rpymmbel. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUS. YIVIEpOoJ, aUIOTPOIIHBIE
Moau(dUKaIMK, paclpocTpaHeHHe B NpUpojie, (PHU3MUEeCKHe U XHUMHUYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B npupoae. Okcuasl yriaepona,
ux (u3n4Yeckue M XMMHUYECKHE CBOWCTBA, JEHCTBUE HA >KUBBIE OPraHU3MBI,

MOJIYYCHHUC U NTPUMCHCHUC. DKOJIOTHYECKHUE HpOGHeMBI, CBA3aHHBIC C OKCHUJIOM




yraepona(IV); rumoresa T1100anbHOTO TOTEIUICHHWS KIWMAaTa;, MapHUKOBBIMA
apdekT. YrompHas Kuciora M €€ ColM, MX (QU3UYECKUE H XHUMHUYCCKHE
CBOWCTBa, MOJy4YeHHWE W TpuMeHeHue. KadecTBeHHas peakuusi Ha KapOoOHaT-
noHbl. Mcrnonp3oBanue kapOOHATOB B OBITY, MEIHIIMHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO3SIUCTBE

2.6

[TepBoHauanpHbIe MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCJHMHEHHSX
yriepona (MeTaH, 3TaH, STWJIEH, AaleTHJICH, STaHOJ, TJHUIEPHH, YKCYCHas
kuciora). Mx cocraB M xumuueckoe crpoenue. llonstue o Ouonormuecku
BO)XHBIX BEIECTBAX: JXHpaX, OENKax, YIJIeBOJaX — M HUX POJU B JKU3HH
4yenoBeka. MarepuaabHOE €IWHCTBO OpPraHWYeCKUX ¢ HEOPraHWYEeCKUX

COETMHEHUN

2.7

Kpemunii, ero ¢usnyeckne # XHMHYECKHE CBOWCTBA, MONy4YCHHE W
npumeHenne. CoenHEeHUs KpeMHHUS B mpupoje. OOmme mpencraBicHus 00
okcuae kpemMuusA(IV) u kpemuueBoi kuciiore. CHIMKATBI, UX MCIIOJIb30BAHKE B
OBITY, METUITMHE, MPOMBIIIUICHHOCTA. BakHEHIIIE CTPOUTEIHHBIC MATEPHAIIBI:
KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, »eiae300eToH. I[IpoGiiembl Oe30macHOro

HCIIOJIb30BAHHUA CTPOUTCIbHBIX MAaTCPHAJIOB B HOBCGI[HCBHOﬁ KHU3HHU

2.8

XUMUYECKUN SKCIIEPUMEHT: H3Yy4eHHE OOpa3l0OB HEOPraHMYECKHUX BEIIECTB,
CBOMCTB COJISTHOM KHUCIJIOTBI; IIPOBEICHHE Ka4eCTBEHHBIX PEaKUMWA Ha XJIOPHUA-
WOHbI M HaOJIIOJICHHE MPHU3HAKOB HX MPOTEKAHMs; OIBITHL, OTpaKaroIIHe
(u3nuecKkre U XMMUYECKHE CBOMCTBA rajlor€HOB U MX COEIUHEHHH (BO3MOXKHO
UCIOJIb30BAaHUE BHJIEOMATEPUAIOB); O3HAKOMJICHME C O0paslaMHu XJIOpUIOB
(ramoreHuI0B); O3HAKOMIIGHHE C oOOpa3llaMu cepbl U €€ COeAMHEHUSIMU
(BOBMOXKHO ~ HCIIOJIb30BaHME BHJEOMATepHalioB); HaOJIOJEHHE Mpolecca
oOyriauBaHUs caxapa MoJl JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHCIIOTHI;
U3yueHHe XMMUYECKHX CBOMCTB pa30aBIEHHOW CEpHON KHUCIOTHI, MPOBEICHHE
KauecTBEHHOW peakuuu Ha cynbpaT-uoH U HaOJIOJeHHE Mpu3HaKa eé
MIPOTEKaHMs; O3HaKOMJIEHHE C (PU3NYECKUMU CBOMCTBaMU a30Ta, ocdopa u ux
COeIUHEHUI (BO3MOXHO HCIIOJIb30BaHME BHJEOMAaTepualoB), oOpa3luaMu
a30THBIX U (ocOpHBIX yrnoOpeHUi; oayYeHue, cCoOOupaHue, pacro3HaBaHue U
M3Y4YeHHE CBOMCTB amMMHaKa; MPOBEJCHHE KAaueCTBEHHBIX peakuuil Ha HOH
aMMOHMSI U QochaT-HOH ¥ HU3YYEHHE NPU3HAKOB HMX IPOTEKaAHUS,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THON KHUCJIOTHI C MEIbIO (BO3MOXKHO
HCIIOJIb30BAHNE BHJIEOMATEPUANIOB); HU3YYEHHE MOAENEH KPUCTAIIMUYECKHUX
peméTok anmasa, rpadura, (QymiepeHa; O3HAKOMJIEHHE C IIPOLIECCOM

azcopOLMU pacTBOPEHHBIX BEUIECTB aKTUBHUPOBAHHBIM YIJIEM M YCTPOWCTBOM




MPOTHBOTa3a; MOJIY4YeHHE, COOMpaHHe, PACIO3HABAaHHE W H3YYCHUE CBOWCTB
YIJIGKHCIIOTO Ta3a; MPOBEJICHHE KadeCTBEHHBIX peakiii Ha KapOOHaT- |
CHJIMKAT-MOHbl M HW3YyYeHHE MPU3HAKOB MX IPOTEKAHUS; O3HAKOMIICHHE C
MPOAYKIIUCH CUIIMKATHOW IMPOMBINUICHHOCTH, PEIICHHE JKCIIEPUMEHTAIBHBIX

3a71a4 o TeMe «Ba)kHelIne HEMETAJUIBI U UX COEIUHEHUI

MeTtamisl 1 BX COCIMHCHUA

3.1

OOm1ast XapaKTepUCTUKAa XMMUYECKHX JIEMEHTOB — METaJNIOB HA OCHOBAaHUH MX
nonoxenuss B Ilepuonuueckol cucreMe XUMHYECKUX dieMeHToB J[.H.
Menpeneesa u crpoenns aromoB. CTpoeHne MeTaiioB. MeTtandeckas CBs3b U
METaJJIMYecKasi ~KpUCTaJJIM4ecKass pemérka. JIEKTPOXUMHUYECKUH  psil

HaprI)KeHI/Iﬁ MCTaJIJIOB

3.2

duznyeckue U XUMUYECKUE CBOMCTBA MeTauioB. O0Ire crocoObl MOIy4eHUs
MeTa/uioB. [ToHATHE O KOPPO3UH METAUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
kopposuu. CriaBsl (CTaib, YyTyH, JIOPAUTIOMUHUN, OpOH3a) U UX IPUMEHEHUE B

6BITy W ITPOMBIIIJIICHHOCTH

3.3

[lenouynsle MeTasuibl: moyiokeHue B I[lepumogumyeckoll cucTeMe XHMHUYECKUX
anemeHntoB [[.M1. MenaeneeBa; CTpo€HHE MX aTOMOB; HaXOXJIEHHE B MPUPOJE.
du3nyeckue 1 XUMUIECKHE CBOWCTBA (Ha mpuMepe HaTpusl U Kanus). OKCUIbl U
TUAPOKCUABI HATpUA MW KaJiud. HpI/IMeHCHI/Ie MISJIOYHBIX MCTAJJIOB MU HX

COEIMHEHUN

3.4

Illenoyno3eMenbHbIE  METaIbl MarHuii W KajJblIMH: TOJIOKEHHE B
[Tepuonnueckoit cucreme xumMmuueckux 3neMeHToB .M. MeHneneeBa; ctpoeHne
WX aTOMOB; HaxoxAeHHe B mnpupojae. Pusnueckue M XMMHYECKHUE CBOMCTBA
MarHus W Kainbliusg. BaxHelmme coeauHEHHS Kalblus (OKCH, TUIPOKCHU],

conn). JKECTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHEHUs
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AJroMuHME: TIoJ0)KeHue B [leprmoandeckol cuCTEME XMMHYECKHX SJIEMEHTOB
J.. MenneneeBa; CTpOEHHUE aTOoMa; HaxXxOXAEHUE B mpupoae. Ouznveckue u
XUMHYECKHE CBOMCTBA aIOMUHUS. AM(DOTEpHBIE CBOMCTBA OKCHUIA U THIPOKCUIA

AJTFOMUHUA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreme XuMuyeckux 3neMenToB J[.1.
MenzeneeBa; CTpOEHHE aTOMa; HAXOXKJICHUE B mnpupone. DPusnmyeckue u
XUMHUYECKHe CcBOMcTBa skene3a. Okcuabl, rufpokcuisl U conu sxenesa(ll) u

xene3a(lll), ux cocras, cBOKWCTBA U MOTyUYEHHUE

3.7

XUMUYECKUH SKCTIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3llaMHi METAIJIOB U CILIaBOB,

X (U3MYECKUMHU CBOWCTBAMU; H3Yy4YEHHE pE3YyJbTaTOB KOPPO3UH METaJIOB




(BO3MOXHO HCIIOJIh30BaHNE BHJICOMATEPHAIIOB), 0CoOeHHOCTEH
B3aMMOJICHCTBUSL  OKCHJA KalblUsi W HaTpus C BOAOH (BO3MOXKHO
WCIIOb30BAaHUE BHJIEOMATEPHAIIOB); HCCJIECJIOBAHUE CBOMCTB >KECTKOM BOJIBI,
mpolecca TOpEHHUs Kejle3a B KUCIOpoAe (BO3MOXKHO —HCIHOJIb30BaHUE
BHJICOMATEPHAIIOB); MPU3HAKOB MPOTCKAHUS KAUYECTBEHHBIX PEAKIUi HA MOHBI
(Marams, Kajblus, amroMuHus, nuHKa, sxene3a(ll) m xenmesa(Ill), memu(Il);
HaOJII0/ICHNE U OMKCAHUE IMPOIIECCOB OKPAITUBAHUS TUIAMEHH MOHAMH HATPHS,
Kamuss W Kanblus  (BO3MOXKHO  KCIIOJNBb30BaHHE  BHJIEOMATEPUAIIOB);
uccieoBaHue aM(OTEPHBIX CBOWCTB THAPOKCHAA ATIOMUHUS U THUIPOKCHIA
LIMHKA; pEelIeHre YKCIIEPUMEHTAIbHBIX 3aj1a4 10 TeMe «BaxxHeilre MeTauibl 1

X COCAUHCHUA»

XuMus u OKpYyzKaroias cpeaa
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Hosele MaTepuansl n TexHONOruu. BemecTBa U mMarepualbl B MOBCEIHEBHOU
JKU3HM 4YelloBeKa. XUMUS U 310pOBbE. be3onacHoe UCIonb30BaHUE BEUIECTB U
XUMHUYECKUX peakiuil B ObITy. IlepBas momomb OpU XMMHUYECKHX O0XKOTax U

OTpaBIICHUSIX

4.2

OCHOBBI ~ JKOJIOTHYECKOM  TPaMOTHOCTH.  XHMMHYECKOE  3arpsi3HCHHE
okpyxatomein cpeast [1IK. Pons xumun B perieHuu 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble UCTOYHUKU YTIIEBOAOPOJOB (yroiib, MPUPOIHBIA Tra3, HePTh),

MPOAYKTHI UX NMEePepabOTKH, UX POJIb B OBITY U MIPOMBIIIJIEHHOCTH

4.3

XHUMHUYECKUMN SKCIICPUMCHT. U3YUCHUC 06pa3u013 MaTcpHraIoB (CTCKHO, CIIJIaBbI

METAJIJIOB, MTOJIMMEPHBIE MaTEPHUAIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHUSA

IIpoBepsiemble TpeOOBAHUSA K IPEAMETHBIM pe3yJibTATAM
0a30BOIr0 YPOBHS 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NMPOrpaMMbl OCHOBHOT'0 00111er0 o0pa3oBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

11

O II03HaBa€MOCTH SIBJICHUH NPUPOAbI, INOHUMAaHHE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMMUYECKOW HayKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTa OOILIel KyIbTYphl M IMpPaKTUYECKOU
NEeSITeIbHOCTH YEJOBEKa B YCIOBHMSX COBPEMEHHOIO OOIIECTBa;

IIOHUMAHHEC MECTAa XUMHHU CPCAU APYTIUX €CTCCTBCHHLIX HAYK
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0 HAaY4YHBbIX MCETOJAAaX NO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOHAAX HCCICAOBAHUSA BCIICCTB U HU3YUCHUSA
XHUMHUYCCKUX peaKuHﬁ; YMCHHC HCIIOJIB30BAaTh MOACIN LRI

00BsACHEHUS CTPOCHUA aTOMOB U MOJICKYJI
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0 cepax nmpodeccroHaTbHOM NEITENTHHOCTH, CBA3AaHHBIX C XUMUCH U
COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMU Ha JOCTHUKEHHSIX
XUMHYECKOH HAyKH, YTO ITO3BOJIHMT OOYYAIONIUMCS paccMaTpUBaTh
XUMHIO Kak cdepy cBoeit Oyayieit mpohecCuoHambHOU e TeNbHOCTH
U Cc/eNaTh OCO3HAHHBIM BBHIOOP XMMHUHU KakK NMPO(HUIBHOTO MpeaMeTa

MIPU TIEPEXO0/I€ Ha YPOBEHb CPETHETr0 001Ier0o 00pa3oBaHus

Bianenne cucremoll XMMHYECKMX 3HAaHMW W YMEHHE NPHUMEHSTH

CUCTEMY XUMHNYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

2.1

BAOKHEHIINE XUMHUYECKHE IOHATUSA: XUMHUYECKHH DJIEMEHT, aToM,
MOJIEKYJIA, BEIECTBO, IPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOAHASA U
HEOJIHOPOJHAsl CMECh, OTHOCUTEJIbHbIE aTOMHAas M MOJIEKYJIsIpHas
Macchl, KOJIMYECTBO BEIECTBA, MOJb, MOJISIPHAs Macca, MOJIPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBAaHHUE, COJb (CpemHsisi), XMUMHUYECKas
peakuus, peakUUHd COEOUHEHMS, PEAKLUHU pa3JIOKEHUS, pEeaKLuu
3aMeIeHHs, Peaku oOMeHa, TEeIIoBOW 3(PPeKT peakiuu, 3K30- U
SHAOTEPMHUUYECKUE PEAKLIUU, PacTBOp, MAccoBasl JOJS XUMHUYECKOTO
3JIEMEHTAa B COEJMHEHUH, MaccoBast 0JIsl U TPOLIEHTHAs! KOHIIEHTPALHs

BEIIECTBA B PACTBOPE, SIPO aTOMA, DIICKTPOHHBIH CIIOH aToMa, aTOMHast




opOuTanbp, paguyc aroMa, BaJCHTHOCTb, CTEIEHb OKHCIICHHS,
XMMHYECKasl CBSA3b, AIEKTPOOTPUIIATEIBHOCTD, TOJISIPHAS U HEMOJISpHAsT
KOBAJIGHTHAast  CBsSI3b, MOHHAas  CBA3b, METAJUIMYECKas  CBS3b,
KpHCTaJUINYecKass pemérka (aToMHasi, HWOHHAs, MeETaJUTMYecKas,
MOJICKYJISIpHAs), UOH, KaTUOH, aHHOH, DJIEKTPOJIUT M HEIJIEKTPOJIHT,
ANIEKTPOJUTUYECKAs] JAMCCOLMALMS, pEaKIMd HOHHOTO OOMeEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAaKIUH,  OKHUCIHTENb U
BOCCTaHOBHTEIIb, OKHCJIEHHE M BOCCTAHOBICHHE, DIIEKTPOJIH3,
XMMHAYECKOE paBHOBecHE, OOpaTMMble W HEOOpaTUMbIE pPEaKIIUH,
CKOpPOCTh XHMMHYECKOW peakiuu, Katammzarop, I[IJK, kopposus

MCTaAJITIOB, CIIJIaBBbI

2.2

OCHOBOIIOJAraromue 3aKOHbl XHMHH: 3aKOH COXpPaHCHUA MACChI,
HepI/IOI[I/I‘ICCKI/Iﬁ 3aKOH I[I/I MeH,Z[eJIeeBa, 3dKOH IIOCTOAHCTBa

COCTaBa, 3aKOH ABOTaapo

2.3

TCOpHUH XHUMHH: ATOMHO-MOJICKYJISIpHAasd TCOpHUs, TCOpHUAa

BHGKTpOHHTquCKOﬁ Jucconuannmn

Bnagenue ocHoBamu XHUMHYCSCKOHN I'paMOTHOCTH, BKJ'IIO‘IaIOH_IeI‘;IZ

3.1

YMEHHE MTPaBUIIBHO UCIOJIb30BaTh U3YUYEHHBIE BEIIECTBA U MAaTEPHAJIbI
(B TOM umclle MUHEpaJbHblE YAOOPEHHs, METalyibl W CIUJIaBBbl,
MPOAYKTHl NEpepabOTKU HPUPOJHBIX HCTOYHHUKOB YIJIEBOJIOPOJIOB
(yrnis, mpupogHOro rasa, HeTH) B OBITY, CEJIbCKOM XO3HCTBE, Ha
MIPOU3BOJICTBE M NMOHMMaHHE 3HAYEHHs >KUPOB, OEJIKOB, YIJIEBOJIOB
JUIsL OpraHu3Ma YeoBeKa; yMEHHE MPOTHO3UPOBATh BIUSHUE BEIIECTB

U XUMHUYCCKUX HNPOHCCCOB HAa OpPraHU3M HYCJIOBCKA W OKPYKAIOMIYIO

MIPUPOJIHYIO Cpery

3.2

YMCHHUEC HUHTCTPUPOBATH XUMHYCCKUC 3HAHHA CO 3HAHUAMU APYIrUX

y4eOHBIX TPEIMETOB

3.3

HaJM4ue OmbITa paboThl C Pa3NIUYHBIMU HCTOYHMKAMHU HH(OpMaIH
0 XMMUU (Hay4yHas ¥ HAy4YHO-TIONMYJSIpHAs JUTEepaTypa, CIOBapH,

CIPaBOYHMKH, UHTEPHET-PECYPCHI)

3.4

YMCHUEC 00BEKTUBHO OLICHUBATh I/IH(i)OpMaIII/IIO O BCUIECCTBAX, HX
IMpEBpPALICHUAX nu MMPAKTUHYICCKOM MMPUMCHCHUHN n YMCHUEC

HCIIOJIB30BaTh €€ I peuicHu-d y‘-Ie6H0-H03HaBaTeHBHLIX 3aaaq

BJ'IaI[eHI/Ie OCHOBAMH ITOHATHIHOI'O arrmapara U CHUMBOJHMYCCKOI'O

A3bIKA XUMHUH OJI1 COCTaBJICHHUA (bOpMy.]'I HCOPraHNMYCCKUX BCHICCTB,




YpAaBHEHUNA  XUMHUYECKUX  PEAKUUWA;  OCHOBAMHU  XHMHYECKOM

Homenknatypsl (IUPAC u TpuBnanbHOi)

YMeHue oOBACHATH CBSA3b IOJIOKEHUs 3ieMeHTa B [leproguueckoit

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA ATOMOB

5 XUMHUYECKHX OJJIEMEHTOB (COCTaB M 3apsj sAapa, oOlee Yucio
AJIEKTPOHOB), PACIpPENICICHUEM DJIEKTPOHOB 10 HHEPreTUYECKUM
YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOIOB, KAIUS U KaIbLIUs
[IpencraBnenue O  NEPUOAMYECKOM  3aBUCUMOCTM  CBOMCTB
XUMHYECKHUX JJIEMEHTOB (paguyc aroma, 3JIEKTPOOTPUIIATEIHHOCTH),
6 MPOCTBIX W CIOXKHBIX BEUIECTB OT TMOJOXEHUS JJIEMEHTOB B
[lepmonnueckoit cucreme (B MalbIX [E€pUOAAX U  TJABHBIX
MOArPYIIax) 1 AJEKTPOHHOTO CTPOSHUS aToMa
7 YMeHue KnacCupHUIMPOBATH:
7.1 XUMHYECKHE IIEMEHTHI
7.2 HEOpPraHUYECKHE BEIIECTBA
7.3 XUMHUYECKUE PEAKITII
8 YMeHue onpeaensiTh:
81 BaJICHTHOCTh U CTEMEHb OKHCIEHUS XMMHUYECKHUX DJIEMEHTOB, 3aps[
' MOHA
8.9 BHJl XHUMHYECKOH CBSI3M M THIl KPUCTALTUMYECKOH CTPYKTYpHI B
' COCIMHEHUSIX
8.3 XapakTep cpebl B BOJHBIX PaCTBOPAX BEIIECTB (KUCIOT, OCHOBAHHI)
8.4 OKUCJIUTETh U BOCCTAHOBUTEITH
9 YMeHue xapakTepu3zoBaTh PU3NYECKUE U XUMUYECKUE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOJIOPOA, Tpadur, anmMas,
9.1 KpeMHUH, a3oT, (ocdop, cepa, XJIop, HATPUH, Kaauil, MarHHii,
KaJIBIMH, ATFOMUHUH, JKEIe30)
CIIOKHBIX BEIIECTB, B TOM YHCJIE€ WX BOJHBIX pPacTBOPOB (Boia,
aMMHaK, XJIOPOBOJOPOJl, CEPOBOJOPOJ], OKCHIbI U TUIPOKCHUIBI
92 MetamioB [-IIA rpynn, amomunus, menu (II), uunka, xeneza (II u
' II), okenpasr yraepona (I u IV), kpemuus (IV), azota u dochopa (111
u V), cepot (IV u VI), cepuucras, cepHas, a3oTHCTasi, a30THasd,
bocdopHasi, yronbHas, KpeMHHEBas! KUCIOTA U UX COJIH)
9.3 MPOTHO3UPOBAaTh M XapaKTepU30BaTh  CBOMCTBAa  BEIIECTB B




3aBUCUMOCTH OT HX COCTaBa M CTPOCHHUA, NPUMCHCHHUE BCIICCTB B
3aBUCHUMOCTH OT UX CBOfICTB, BO3MOXXHOCTDb IMMIPOTCKAHUA XUMHWYCCKUX

HpeBpaH_ICHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

VYMeHnune cocTaBisITh MOJICKYJIAPHBIC U HOHHBIC YPAaBHCHUA peaKuHﬁ, B

10
TOM YHCJIE:
10.1 peakIuii HFOHHOTO oOMeHa
10.2 OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIIUN
103 WUTIOCTPUPYIOIIMX ~ XMMHUYECKHE CBOWMCTBA M3YYEHHBIX KJIaCCOB
' (Tpymim) HeOpraHUYECKUX BEIIECTB
104 MTOATBEPIKIAIONIUX TCHETHYECKYIO B3aUMOCBSI3b MEX Ty HUMH
11 YMeHue BBIYUCIATH (IPOBOIUTH PACUEThI):
111 OTHOCUTEIIHYIO MOJIEKYJISIPHYI0O M MOJISIPHYIO MAacChl BEIECTB,
' MacCOBYIO JIOJO0 XMMHUYECKOTO 3JIEMEHTa B COSTMHEHUN
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 MacCy, 00beM ra3oB
114 [0 YpaBHEHHUSM XHMHYECKUX pEaKIHi M HaXOOUTh KOJIUYECTBO
' BelIecTBa, 00BEM M MacCy peareHTOB WU MPOAYKTOB peaKIIuu
12 Brnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJaMHM  HAy4YHOTO  TO3HaHUS  (HaOIroAeHHe,
191 W3MEpEeHHe, SKCIIEPUMEHT, MOACTUPOBAHNE) PU U3YUYCHUHU BEIUIECTB U
' XUMHUYECKHUX SIBIICHUH; yMeHHe c(OopMyaupoBaTh MpodieMy U
MIPEIOKUTH MMYTH €€ pelIeHus
129 0e3omacHOl pabOThHl ¢ XWMHYECKUMHU BEIIECTBAMHU, XUMHUYECKOU
' MOCYI0¥ M J1abOpaTOpPHBIM 000PYI0BaHUEM
npaBuiiaMu 0€30TTacCHOTO 0OpAIEHUs C BEIIECTBAMH, UCIIOJIb3YEMBbIMH
B TIOBCETHEBHOM KM3HU, TIPABUIIAMU MTOBEACHUS B LIESIX cOepekeHuUs
123 370pOBbSl M OKPYXKAIOIIEW MNPUPOJHON Cpellbl; MOHMMAaHHE Bpena
' (omacHOCTH) BO3JCHCTBHS Ha JKUBBIE OPTaHU3MBI OMPEICIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS W TPEIOTBPAIICHHUS UX BPEIHOTO
BO3JICHCTBUS
13 Hanwune mpakTHYecKWX HABBIKOB TUTAHHPOBAHHSI M OCYIIIECTBICHUS
CIIEYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
131 M3Y4YCHHE U OMHMCAaHUe (PU3NYECKUX CBOMCTB BEIIECTB; O3HAKOMIICHHE

C (bHSPI‘-IGCKI/IMI/I n XUMHNYCCKUMHU SABJICHUAMU, OIIBITHI,




WUTIOCTPUPYIOIIHE TPU3HAKU MPOTEKAHHSI XUMUYECKUX PEaKIHii

13.2

U3y4eHHE CIIOCOOO0B pa3/iesIeHNs cMeceit

13.3

IIOJIy4€HUEC KHUCIOpoAa W HM3YYCHHE €Io CBOﬁCTB; IMOJTY4YCHHUE
BOAOpPOAa U U3YUCHHUE €TI0 CBOP'ICTB; INOJIY4YCHHE YIJTICKHCIIOTO rasa u

HU3YUCHHUC €TO CBOI>'ICTB; IMMOJIY4YCHNEC aMMHAKa U U3YYCHHUC €TO CBOICTB

13.4

IIPUTOTOBIICHUE PACTBOPOB C OIPENEIEHHOM MAacCOBOM  J0JIEH

pacTBOPEHHOTO BELIECTBA

13.5

MIpUMEHEHHE WH/IMKAaTOpPOB (;makmyca, METHUJIOpaHkKa u
denondranenna) a8 OmpeleNeHUs XapakTepa Cpellbl B pacTBOpax

KHUCJIOT U LIET0YeEN

13.6

HCCIICIOBAHUE M OIMCAHHE CBOWMCTB HEOPraHUYECKUX BEILIECTB
Pa3IMYHBIX KJIACCOB; U3YYEHHE B3AMMOJACHCTBUS KUCIIOT C METAJIIaMU,
OKCHJAMU  METAUIOB,  PAacTBOPUMBIMM M HEPACTBOPUMBIMHU
OCHOBAaHMSIMH, COJISIMU; IIOJYyYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHUE OJHOTO MeTajyla JpyrMM U3  pacTBopa  COJIM;
uccineaoBaHue am(pOTEPHBIX CBOWCTB THUIPOKCUIOB AQIOMUHUSA H

LIUHKA

13.7

PEIICHUEC SKCIICPUMCHTAJIBHBIX 3a1a4 M0 TCMaM: «OCHOBHBIE KJIACCHI
HCOPraHn4eCKux COCHHHGHHﬁ)}; <<3J'I€KTpOJ'H/ITI/IT-I€CKa$I
JAUCCOLM AU, «Baxunelmne HeMeTanabl M HX COCOAMHCHUA,

«BaxHelIe MeTaJuIbl U UX COSTUHEHUS))

13.8

XUMHUYECKHE  3KCIIEPUMEHTHl,  WUIIOCTPUPYIOIIME  NPU3HAKU
MPOTEKaHMUs peaklUil MOHHOro oOMeHa; KayeCTBEHHbIE PEaKlUu Ha
MPHUCYTCTBYIONIME B BOJHBIX PAcCTBOPAax HMOHBL XJIOPUA-, OpOMHII-,
nonua-, cynbdar-, Qocdar-, KapOOHAT-,  CHIMKAT-aHUOHBI,
THJIPOKCHI-UOHBI, KATHOHBI aMMOHHS, MarHusl, KaJbIUs, ATFOMUHHS,

xenesa (2+) u xenesa (3+), meau (2+), nuHKa

14

VYmenue:

141

MPEICTaBIATh PE3y/ibTaThl dAKCIEpUMEHTa B (opMe BBIBOJOB,
JI0Ka3aTeNbCTB, IpaUKOB M TaONUI U BBIABIATH HSMIUPUUYECKUE

3aKOHOMEPHOCTHU

14.2

YCTaHaBJIMBATE CBA3H MCXKIY PEAJIbHO Ha6J'IIO)IaeMI)IMI/I XUMHNYCCKNMHU
ABJICHUSAMHU U ITpOLECCaMU, ITPOUCXOAAINMHU B MaKpO- 1 MUKPOMUPE,

OOBSICHATH IPUYUHBI MHOT000pa3Hsl BELIECTB




IHNEPEYEHDB JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Kon IIpoBepsieMblii 3J1eMeHT COePKAHMS
1 [lepBoHavasibHBIC XUMUYECKUE TTOHSATHUS
11 UucTsie BeniectBa u cmecu. CriocoObl pa3iesieHus cMecei
19 ATOMBI W MOJIEKYJIbl. XUMHUYECKHE 3JIeMEHThl. CHMBOJBI XUMHYECKHX
' 31eMeHTOB. [IpocThie U CI0KHBIE BEIIECTBA.
13 Xumuyeckas ¢popmyna. BaneHTHOCT aTOMOB XMMHUYECKUX 3JIeMEeHTOB. CTerneHb
' OKHCIICHUSI
3aKOH TMIOCTOSHCTBA cocTaBa BewlecTB. (OTHOCUTENbHAas aTroMHas Macca.
14 OTtHocuTenbHAsE MOJIEKYJISIpHAs Macca. MaccoBasi 10J11 XMMHUYECKOI'O 3JIEMEHTa
B COE/IMHEHUU
15 KonuuectBo BemectBa. Monb. Momsipaas macca. MouspHbiii 00BEM Ta3oB.
' B3aumocBs3p KoJIMYeCcTBa, MAacChl U UUCIIA CTPYKTYPHBIX €MHMUIL BEIIECTBA
16 @u3znuecKkue U XMMUYECKHE SIBIICHUS. XMMUUYECKAsl peakuus U €€ MPU3HAKU.
' 3aKOH COXpaHEHMsI MacChl BEIECTB. XUMUYECKUE YPaBHEHUS
5 [lepuonnueckuii 3akoH u Ilepuoanueckas cucTeMa XUMHUYECKHX HJIEMEHTOB
J.U. MenneneeBa. CTpoeHHE aTOMOB
[Iepnonnueckuit 3akoH. [lepuonnueckas cucrema XMMH4ECKUX 311eMeHToB 1. 1.
2.1 MenpneneeBa. [lepuoas! u rpynmbl. @U3HYECKU CMBICI TOPSAIKOBOIO HOMEpA,
HOMEPOB NEepUoAa U rPYIIIIbI JIEMEHTA
Crpoenne atomoB. CocrtaB atomubIx saep. M3oromsl. OnexkTponbl. CTpoeHue
2.2 ANIEKTPOHHBIX ~ 000J704YeKk aroMoB TMepBbiIX 20 XUMHUECKUX JJIEMEHTOB
[Tepuonuueckoit cucremsl .. Mennaeneena
3aKOHOMEPHOCTH B MU3MEHEHHUU CBOMCTB XMMHUUYECKHX DJIEMEHTOB MEPBBIX TPEX
MEepUOJIOB, Kalus, Kalblus (paguyca aTOMOB, 3JIEKTPOOTPUIIATEIILHOCTH,
2.3 METAJIMYECKMX W HEMETANIMYECKHMX CBOMCTB) M MX COEIWHEHUH B
COOTBETCTBUM C IIOJIOXKEHHEM »dJeMeHTOB B [lepuoguueckoil cucreme
CTPOEHHEM HX aTOMOB
3 CrpoeHue BelecTBa
Xumnueckass  cBsi3b. KoBasieHTHast  (HOJsipHass M HEMOJSIpHAsi)  CBA3b.
3.1 DNEeKTPOOTPULIATEIIBHOCTh XUMUYECKMX  2JeMeHTOB.  MoHHas  CBA3b.

Meramnueckas CBA3b




3.2

Tunsl  kpucTauIMdecKuX  pem€ToK (aTOMHas, MOHHAs, MeTaJuInYecKast),
3aBUCUMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTAIMYECKOM PEIIETKU W BHUAA

XUMHUYECKOH CBI3U

Baxwneimue OpeaACTaBUTCIIM HCOPraHUYCCKHUX BCIICCTB. Hemeramner u ux

COCIUHECHUA. MeTtamisl 1 UX COCINHCHUA

41

Knaccudukanus w HOMEHKJIATypa HEOPraHWMYECKUX COCAMHCHUN: OKCHIIOB
(coneobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOTEepHBIC) u
HecosieoOpa3yroie; OCHOBaHHMH (IMIENOYM W HEPAcTBOPUMBIC OCHOBAHWUS);
KHCIOT (KHCIOpOJCOAEp)KalMe U OECKHCIOPOAHBIE, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJICH (CPEAHUX U KHCIIBIX )

4.2

O®Ou3MYEeCKUE M XHMHYECKHME CBOWCTBA MPOCTBIX  BEIIECTB-HEMETAIIOB:

BOZIOPOJa, XJIOpa, KUCIOPOa, cephl, a30Ta, hocdopa, yriaepoaa, KpeMHUS

4.3

du3nueckne M XHUMUYECKHUE CBOICTBA IMPOCTBHIX BCIICCTB-MCTAJIJIOB: JIUTHUA,
HaTpuA, KaJidsd, Mardvsa W KaJblHsA, aJIFOMHUHHA, KCIIC3a. :‘)HGKTpOXI/IMI/I‘leCKI/Iﬁ

paa HaHpH)KeHI/Iﬁ MCTaJIIIOB

44

du3nuecknue M XMMHUUYECKHE CBOMCTBA BOOOPOJHBIX COGIII/IHCHI/Iﬁ HEMCTAJIIIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOJIA, AMMHUAKA

4.5

dusnyeckne U XMMUYECKUE CBOMCTBAa OKCHIOB Hemetamio: cepsl (IV, VI),
azora(Il, 1V, V), dochopa(Ill, V), yrnepona(ll, 1V), kpemuus(I1V). Tonydenue

OKCHJ0B HEMETAJIIIOB

4.6

Xumuyeckue cBoiictBa okcunoB: metamioB |A—IIIA rpynm, nuunka, menu(ll) u

xenesza(ll, 111). [Tonry4eHne OKCHIOB METaIIOB

4.7

XUMHUYECKHE CBOWCTBA OCHOBaHMU M aM(OTEpHBIX THIAPOKCHJIOB (Ha MpHUMEpe
THJIPOKCUIOB  alIOMMHHA, Kele3a, 1uHKa). llomydeHnue ocHoBaHuMi U

aM(OTEPHBIX THAPOKCUIOB

4.8

OOme XMMHUYEeCKHe CBOWCTBA KHCIOT: XJIOPOBOJOPOJHON, CEPOBOJIOPOIHOM,
CEpHHUCTOM, CepHOU, a30THOU, (HochopHO, KpeMHUEBOH, yroibHOU. Ocolble
XUMHUYECKHE CBOMCTBA KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KHUCIOT.

HOJ’IY‘{CHI/IC KHUCJIOT

49

OOmre XuMUYecKre CBOMCTBa cpeAHux coneld. [lonmyuenue comneit

4.10

HOJ’IY‘{CHI/IC, CO6I/IpaHI/Ie, pacnio3HaBaHUC BOJOpOJ4, KHUCIOpOdd, aMMHaKa,

YIJICKUCIIOIO ra3a B Ha60paTOpI/II/I

4.11

[Tonyyenne aMMuaka, CEpHOM M a30THOM KHCIIOT B MPOMBINIIEHHOCTH. OO0IIHe

CITOCOOBI MOJIYUCHHA METAJIJIOB
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I'eneTnueckas cBA3b MECXKAY Kl1aCCaMH HECOPTraHUYCCKUX COCI[I/IHeHI/II\/'I

XUMHYECKUE PEAKIUU

5.1

Krnaccudukanus XuMHUeCKUX peaklMii 0 pa3IU4HbIM MPU3HAKAM: 110 YUCTY U
COCTaBy Yy4YacCTBYIOIIMX B PEAKIMU BEUIECTB, MO TEMJIOBOMY 3(PdeKTy, Io

U3MEHEHHIO CTCIICHEH OKHUCICHUS XUMUYSCKHUX AJIEMCHTOB

5.2

TennoBoit A3 PeKT XUMUUECKON peakiui, TEePMOXUMUYECKHE YpaBHEHUS. JK30-

U OHAOTCPMHYCCKUC PCAKIINU. TepMOXI/IMI/I‘IeCKI/Ie YpaBHCHHA

5.3

OKHUCITNTEIIFHOBOCCTAHOBHUTEIIBHEIC pEeaKnu. OKHCINUTEIN ¥ BOCCTAaHOBUTEIIM.
Hpoueccm OKHUCJICHHUA n BOCCTaHOBJICHUSI. :‘)HCKTpOHHBIﬁ OaaHc

OKHCJIUTEILHOBOCCTAHOBUTCILHOM pcaKkunun

5.4

Teopus snexkTponuTrueckoi aucconuanuu. KaTuoHsl, aHMOHBI. DJIEKTPOJIUTHI U

HEOJICKTPOJIUTHI. CuibHbBIC U ca0kIe OJICKTPOJIUTHI. CreneHb JUucconuanmu

5.5

Peakuuu noHHOTO obMeHa. YcaoBHs IMPOTCKAHUA pCaKHI/Iﬁ HOHHOI'O O6M€Ha,

IIOJIHBIC U COKpaH_[éHHBIe HOHHBIC YPABHCHUA pCaKHI/Iﬁ

XHMHS B OKpPYIKAOIIasl cpenia

6.1

BemecrBa u Marepuansl B IIOBCEJHEBHOM JKM3HM 4ellOBeKa. be3oracHoe
HCIOJIb30BAaHNE BEIIECTB M XUMHUYECKHX peakuuil B Jabopatopuu U OBITY.

HepBaﬂ IIOMOIIb TP XUMHUYCCKUX OKOT'aX U OTPABJICHHUAX

6.2

XUMHUECKOe 3arpsi3HEHHE OKpyXKarolied cpeabl  (KMCIOTHBIE — JTOXKIM,
3arps3HEHUE TOYBBI, BO3yXa M BOJOEMOB), CIIOCOOBI €ro IMpeaoTBpallCHHs
[Ipenensnas nomyctumass koHueHtpauus BemiectB (ITAK). Ponp xumuum B
pelIeHNH HKOJOTMYECKHX MpolieM. YcCuileHHe NapHUKOBOro 3¢dekra,

pa3pylieHrue 030HOBOTO CIIOS

6.3

[Tpumenenue cepsl, a3ota, ¢pocdopa, yriaeposaa, KpeMHUS U X COEJAMHEHHH B
ObITYy, MEIWLMHE, IMPOMBIIIJIEHHOCTH M CelbcKoM Xo3daicTBe. [IpumeHenue
METAJUIOB M CIUIaBOB (CTaslb, YYT'yH, IIOPaJIOMUHUMA, OpoH3a) B OBITY U
MIPOMBIIIJIEHHOCTH UX coeAMHEeHU. [IoHATHEe 0 KOpPO3UH METaIJIOB, OCHOBHbBIE

CITOCOOBI 3aIllUTHI UX OT KOPPO3HUU

6.4

[IpupoaHble HMCTOYHHMKHU YIJIEBOAOPOJOB (Yrojib, MHPUPOJHBIA ra3, HedTh),

MPOJYKTHI UX NepepaboTku (OEH3HH), X POJb B OBITY U IPOMBIIIIEHHOCTH

6.5

HepBOHa‘{aJ'IBHBIC MOHATHS 00 OpTraHUYCCKUX BCIICCTBAX KaK O COCAUHCHHAX
yrjiepoaa (MCTaH, 9TaH, 3THUJICH, alICTUJICH, 9TAHOJI, INIMIICPHUH, YKCYCHAA KI/ICHOTa).
ITonsaTHE 0 OMOJIOTHYECKH BaXKHBIX BCIIECTBAX: XXUpax, 6em<ax, YriieBoJaax — 1 Uux

POJIA B )KU3HU YCIIOBCKA




PacuéTrr:

7.1 1o (hopMynaM XUMUYECKHX COCTUHEHUH
1.2 Macchl (MacCOBOM) 10U pacTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMUYECKUM YPaBHEHUSIM




YYEBHO-METOJANYECKOE OBECIIEYHEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYEHUKA

1. Pymsutuc I'.E. Xumus: 8 ki1.: yue6. ans obmieo0pazosar. YupexaeHuit /
I'.E. Pynsutuc, @.I'. ®enpaman. — M.: IIpocsemenune.2016
2. Pymsutuc I'.E. Xumus: 9 ki.: yae0. aiis o6meoopa3oBar. YupexacHu /

I'.E. Pynzutuc, @.I'. ®enpaman. — M.: [Ipocsemenne.2017

METOANYECKHUE MATEPHUAJIbBI IS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
HUHTEPHET

but6mmoreka [JOK






